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PABOYASA ITPOT'PAMMA

KYpca BHEYPOYHOM AeATEJbHOCTH «B XMMUU BCE HHTEPECHO»
JJIs1 OCHOBHOT'O 00111ero0 00pa30BaHusA
CPOK OCBOE€HHUS nmporpammabi: 1 roa



IosicHUTENLHAA 3aNINCKA

Braeypounaa pgestenbHOCT «B XMMHUHM BCE€ HMHTEPECHO» MpPEIHA3HAYEH s
obyyJaroruxcst 9 kiacca, BRIOpaBIIUX MPEeIMET XUMUU IS cjaud dk3ameHa B popme OI'D
U TUTAHUPYIOUTUX B JIalbHEUIIIEM U3YYeHUE XUMHUU HA TPOPUIHLHOM YPOBHE.

[lenbp maHHOTO Kypca — MOATrOTOBKA M MOJJIEP’KKa BBITYCKHUKOB 9 Kilacca IIKOJbI,
MOMOIIb B MPEOJOJICHUM KOTHUTUBHBIX, TUYHOCTHBIX U MPOLECCYaTbHBIX TPYAHOCTEH B
MEPUOJ MOJATOTOBKH K IK3aMEHY.

Pe3ynbpTaTom COBMECTHOM AeATenbHOCTH oOydaromuxcs 9 kiacca u rnegarora OyayT
SBJIATBCS PE3YJbTAaThl MPOOHOTO TECTHUPOBAHUS, a B KOHEYHOM HTOT€ — MTOroBas
aTTecTaIsl OOy4aroMIMXCs 10 MPEIMETY XUMHUS.

B coorBerctBUM ¢ TpeOoBaHusMU ~ DeAepalbHOTO  TOCYAapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHapTa OCHOBHOTO O0IIEro o0pa3oBaHus BO3HUKIIA HEOOXOAUMOCTh
B pa3paboTKe MNporpaMMbl BHEYPOUYHOH JEATEIIbHOCTH, MO3BOJSAIONIEH pacIIUpUTh U
yIJIyOUTh CBOM 3HAHUS 1O XUMHUU, CHOPMUPOBATH HABBIKM HCCIIEIOBATEIBCKON
NEATEIIBHOCTH.

AKmyanbHocmp TPOrpaMMbl CBSI3aHA C BO3MOKHOCTBIO OOYYarolIerocsi BbIOPATH
npoHIIbHBIN MpeMeT 00yUeHHUS B CTapIIUX KJIACCaX WM U3MEHUTh CBOM BBIOOP. JK3aMEH
M0 XUMHUH TPeOyeT OT OO0ydYaroNIUXCsi MHOTHX 3HAHUI U MOHSATUM HE TOJIBKO B 00JIaCTH
HEOPTaHUYECKOM XUMHH, HO U OPTAaHUYECKON XMMUM; BJIAJIETh MPAKTUUECKUMH HAaBbIKAMU
U YMETh NPUMEHATh UX B JIPYrOd CUTyallMH. 3aHATUS IO BHEYPOUHOH JesATesbHOCTH «B
XUMUH BCE MHTEPECHO» MPEIHA3HAYEHBI JJISI TEOPETUUECKON U MPAKTUYECKON MOMOIIU B
MOATOTOBKE K ['OCyAapCTBEHHOW WTOTOBOM AaTTECTAlMM. 3aHSTHUS OPUEHTHPOBAHBI Ha
MOBTOPEHUE, CUCTEMATHU3AIINIO U YTITyOJIEHHOE N3YYeHUE Kypca XUMHUKM OCHOBHOM TITKOJIHI,
a Tak)Xe Ha MOJATrOTOBKY oOywarommxcst 9-x kiaccoB k OI'D u oOyuarommxcs, KOTopble
BBIOMPAIOT XUMHIO IS JajdbHEWIero ooydeHuss B npodwuie. 3aHATUS MO Mporpamme
BHEYPOUYHOUM JesATeTbHOCTH «B XMMHUM BCe HHTEPECHO» TIOMOTYT pealii30BaTh
00yJaroIIMMCs MPOEKTHI 110 BHIOPAHHBIM TEMaM.

Hoeu3noii aHHOW TIPOTpaMMBbl SIBIISIETCS. TO, YTO B OCHOBE JIEKHUT CHUCTEMHO-
NEATEIIbBHOCTHBIA TOAXO0J, KOTOPBIM CO3/a€T OCHOBY I CAMOCTOSITEILHOIO YCHEITHOTO

YCBOEHHUS OOYYaIOUIMMUCS HOBBIX 3HAHWW, YMEHUH, KOMIETEHLMH, BHJIOB U CIIOCOOOB
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JIESITEIbHOCTH U 00€CTIeYNBAET COOTBETCTBUE ACSITEIHHOCTA 00YYaIOIIUXCS KX BO3PACTy U
WHIMBHUIYAJIbHBIM OCOOEHHOCTSIM. DMOLIMOHAIBHOE TMEPEKUBAHHUE IMPOLIECCAa OTKPBITHS
ABJIIETCSI OCHOBOM MOTHBAalUMM K 3HAHMAM, CTHUMYJIATOPOM CaMOM YMCTBEHHOH
NEATEIbHOCTH B JIOCTMKEHUH I€JIed JUYHOCTHOTO, COLMAJIBbHOTO M IO3HABATEIBHOIO
pa3BUTHSA 00YYaIOIIUXCSL.

[TporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIUX HOPMATUBHBIX JOKYMEHTOB:

o ®enepanbHblil 3ak0H Ne273 @3 ot 29.12.2019 1. «O06 obpa3oBanum B Poccuiickoii
Oenepauuny;

o @enepanbHbIil TOCYAAPCTBEHHBI 00pa30BaTEIbHBIA CTAHIAPT OCHOBHOTO OOIIEro
oOpa3oBaHUs, YTBEPKJIEHHBI NpHUKa3zoM MUHHUCTEpCTBA O0pa3oBaHUS W HAyKH
Poccuiickoit @enepanuu ot 17 nexabps 2018 r. Ne 1897;

o TpeOoBaHMs K OCHAIIEHHIO OOPa30BaTEIBLHOTO IMPOLEcCa B COOTBETCTBUU C
COJIEPKATEIIbHBIM HAINOJHEHUEM yUeOHBIX MPEeIMETOB (heepaabHOr0 KOMIIOHEHTA
roCyJapCTBEHHOr0 00pa30BATENbHOIO CTAaHJApPTa, YTBEPKIACHHBIM MPHKA30M
MunucrepctBa oOpa3zoBanus U Hayku Poccuiickoit ®@enepamuun ot 4.12.2018 .
Ne986;

o CanlluH, 2.4.2.2821-10 «CaHutapHO - DBHUIAEMHUOJIOTMYECKHE TpeOOBaHUA K
YCIIOBUSIM M OpraHu3aiu o0y4deHus B 00I11e00pa30BaTeNbHBIX YUPEKICHUSX,
YTBEPKJICHHBIE IOCTAHOBJIEHUEM [ JTaBHOTO rOCYIapCTBEHHOTO CAHUTAPHOI'O Bpayda
P® o1 29.12.2019r. Ne189».
3aHATUS TPOBOJATCSA UHAUBUIYAJIBHBIE U TPYIIIIOBHIE.

Ilen» nporpammel:

- HOATOTOBKA U OJIJIEPKKA BHIMTYCKHUKOB 9 Kjlacca IIKOJIbI, IOMOIIb B IPEOOJIEHUN
KOTHUTUBHBIX, JUYHOCTHBIX M IPOLIECCYalIbHBIX TPYAHOCTEM B MEPHUOJ MOATOTOBKH K
HK3aMEHY.

3adayu nporpaMMbl BHEYPOUHOU IE€SITEIBHOCTH IO XUMHUHU:

OCBOCHHME BaXKHEMILIMX 3HAHUH OO OCHOBHBIX MOHATHUSX M 3aKOHAX XHMHH,

XUMHUYECKOM CHUMBOJIMKE;



OBJIaJICHNE YMEHUSAMH HaOII0aTh XUMHUYECKHUE SIBJICHMSI, MPOBOJUTH XUMHUYECKHIL
HKCIEPUMEHT, POBOJUTH PACUETHI HA OCHOBE XUMUYECKHUX (POPMYJT BEIIECTB U YpaBHEHHI
XUMUYECKUX PEAKLIUN;

pa3BUTHE TIO3HABATENBHBIX HHTEPECOB M HWHTEIUICKTYyaJbHBIX CIIOCOOHOCTEH B
IPOLIECCE MPOBEICHUS XUMHUYECKOTO HKCIEPUMEHTA, CaMOCTOSATEIBHOIO IPUOOpETEHMUS
3HAHUW B COOTBETCTBUU C BOZHUKAIOIIMMHU KU3HEHHBIMU TOTPEOHOCTSAMU;

BOCIUTAHHUE OTHOIIEHHS K XUMUH KaK K OTHOMY U3 (yHIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M 3JIEMEHTY OOIIEYEOBEUYECKON KYIbTYpPbl; MPUMEHEHHUE IOTYYECHHBIX

3HAHUU U YMEHHM JJIsI UCTIOJIb30BAHUS B HECTAHAAPTHOM CUTYAIIUU.

Iliranupyemble pe3yJbTaThl

Ha 3aHsATHSAX BHEYPOUHOH JeATENbHOCTH «B XMMUM Bce MHTEPECHO» 00ydarouuecs
JNOMIOJIHAT CBOM 3HAaHMWS II0 XUMHUH, IIOBBICAT CBOHM YPOBEHb TEOPETHYECKOU W
AKCIIEPUMEHTAJIbHON MOATOTOBKU. 3aHATHSI MPU3BaHbl IPOOYIUTh y yYalIUXCsl HHTEPEC K
XUMHAYECKON HAYKH, CTUMYJIMPOBATh TAJIbHEWIIEE N3YyUECHNE XUMAHN. XUMUYECKUE 3HAHUS,
c(OpMUPOBAHHBIE HAa BHEYPOUHBIX 3aHATHUSAX, IOMOTYT OOYyYarOIIUMCSl B MOATOTOBKE K
9K3aMEHYy 10 XMMHH W B JajbHEWIIEM OCO3HAHHO BbIOpATh HANpaBJICHHE MPOQPUIBHOTO
o0yueHus.

IIpeameTHBIMH pe3yJabTaTaMM OCBOCHHUSI IPOIPAMMBI SIBIIFOTCS:

- B MO3HaBaTeJIbHOW cdepe: ONMUChIBaTh JEMOHCTPALMOHHBIE M CAMOCTOSITEIBHO
IIPOBEJCHHBIE DKCIEPUMEHTBI, MCIOJIb3YS UISl 3TOTO PYCCKUU SI3BIK WU SI3BIK XUMMWH;
HaOMI0AaTh JEMOHCTPUPYEMbBIE M CAMOCTOSITENIBHO MPOBOAUMBIE OMBITHI, XUMUYECKUE
peaKkiyu, MPOTEKAOIIKE B IPUPOJIE U B OBITY;

- B LIGHHOCTHO-OPUEHTALIMOHHOMN c(epe: CTPOUTH CBOE MOBEJCHUE B COOTBETCTBUHU C
IPUHIIMIIAMU OEPEKHOTO OTHOUIEHUS K TPUPOJIE;

- B TPYZIOBOM cepe: MIaHUpOBaTh U OCYIIECTBISATh CaMOCTOSITENbHYIO paboTy 1O
MTOBTOPEHUIO U OCBOCHHUIO TEOPETUYECKON YACTH, IIIAHUPOBATh U MMPOBOAUTH XUMHUYECKUN
DKCIEPUMEHT; HCMOJb30BaTh BEIIECTBA B COOTBETCTBUM C HMX IPEIHA3HAYEHUEM H

CBOMCTBaAMU;



- B c(epe 06€30MacHOCTH KUZHEICSATEIPHOCTH: OKa3bIBaTh MEPBYIO MOMOIIb MpPU
OTpaBJICHUSIX, OKOTaX M JPYIMX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U J1aOOpPaTOPHBIM
000py/TIOBaHUEM.

JINYHOCTHBIMH pe3yJIbTATAMM SIBIISIFOTCS:

- B IEHHOCTHO-OPHEHTAIIMOHHON c(hepe — UyBCTBO TOPJOCTH 32 POCCUICKYIO HAYKY,
OTHOIIIEHHE K TPYAY, LEIeyCTPEMIEHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA,

- B TpPYyAOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JasibHEHIIEH
00pa3oBaTeNIbHON TPACKTOPHH;

- B TMIO3HaBaTeJIbHOM cdepe: MOTUBALMS YUYCHHs, YMEHHE YIPAaBIATH CBOEU
ITO3HABATEIbHON AEATEIBHOCTH.

MeTtanpeaMeTHBIMH Pe3yJabTATAMM SIBIISIFOTCS:

- BIIQJICHUE YHHUBEPCATbHBIMU €CTECTBEHHO-HAYYHBIMU CIOCO0aMU AESITEITbHOCTH:
Ha0JII0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT, yUeOHOE UCCIIEJOBAHUE;

- YMEHHE TE€HEPUPOBATh HJEU, OIMPEACTATh CpPEACTBA, HEOOXOMUMBIC A UX
peanu3anuu;

- YMEHUE ONPEEIIATh LIETH U 3a/1a4M ACSITEIbHOCTH, BHIOMPATh CPEJICTBA pealln3aluu
[EJIM ¥ IPUMEHATh UX Ha TIPAKTHKE;

- UCIIOJIb30BAaTh PA3JIMYHBIC HCTOYHHUKHU JJIA ITOJTYUCHUA XUMMYECKOM I/IH(I)OpMaI_[I/II/I.

OcBoeHHME mTpOrpaMMbl BHEYPOUHOW JEATECIBHOCTH OOYYarOIIUMHUCS TTO3BOJIUT
MOJIYYUTh CICIYIOIIUE PE3YJIbTATHI:

B cpepe pazeumus auuHoCmHubIX YHUBEPCATLHBIX YUEOHBIX OCUCMBUIL 8 PAMKAX:

1. Koenumuenozo komnornenma 6yoym cqhopmuposamsvi:

- OCHOBBI COIUAJIbHO-KPUTHUYECKOT'O MBIIUICHHS, OPUEHTAlUsI B OCOOCHHOCTSIX
COIIMAIbHBIX OTHOIIIEHHUM U B3aMMOJICHCTBHUM;

- DKOJIOTMYECKOE CO3HAHMWE, MPU3HAHUE BBICOKOW IIEHHOCTH >KU3HU BO BCEX €€
MPOSIBJICHUAX; IPABUJI MOBEJACHUS B UPE3BbIYANHBIX CUTYAIUSAX.

2. [lennocmnoz2o u SMOYUOHANLHOCO0 KOMNOHEHMO8 Oy0em chopMuposana:

- HOTpC6HOCTB B CaMOBBIPa)XCHUH U CaMOpCaIn3allii, COOIUAJIbHOM IIPU3HAHNUH.



3. esamenbHocmno2o komnoHenma 6y0ym c@opmupo8ansl:

- YMEHHE€ BECTH JMajol Ha OCHOBE PAaBHOIPABHBIX OTHOIIEHHH M B3aWMHOIO
YBaXXEHUS U IPUHATUS;

- YCTOMYMBBIM TO3HABATEJbHBII WHTEPEC M CTAHOBJIEHHE CMBICIO00pa3yrolen
(GyHKIIUY [TO3HABATEIbBHOTO MOTHUBA;

- FOTOBHOCTB BBIOOpa Mpo(HIIBHOTO 00pa3oBaHuUs.

2. O0Oy4aronIuics NoJIy4uTh BO3MOKHOCTD ISl (POPMUPOBAHUS:

- BBIPOKEHHON YCTOMYMBOW Y4eOHO-IIO3HABATEIbHOW MOTHUBAIIMM W HHTEpeca K
YYEHHIO;

- FOTOBHOCTHU K CaMOOOpPa30BAHHUIO U CAMOBOCIIMUTAHHUIO.

B cohepe pazeumun pecynamueHviX YHUGEPCATbHBIX YUEOHBIX Oelicmeull
ooyuarowuiica

1. Hayuurces:

- UeJenojlaraHuio, BKJIOYas IIOCTAHOBKY HOBBIX ILeJleil, mpeoOpa3oBaHue
PaKTUYECKOH 3a]1a4M B IO3HABATEIbHYIO;

- CaMOCTOSITEJIbHO AHAJIM3UPOBATH YCIOBUS JOCTHKEHUS LEIM HAa OCHOBE yuera
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JEHCTBUS B HOBOM y4eOHOM MaTepHae;

- IJTAHUPOBATh MYTH JOCTHKECHHUSI 1IEIICH.

2. Ilony4uTh BO3MOKHOCTb HAYUUTHCS:

- CaMOCTOSITENIbHO CTAaBUTh HOBBIE YUEOHbBIC LIETU U 33]a4H;

- TIpY TUTAHUPOBAHUU JTIOCTHIKEHUS IIEJIH CaMOCTOATENbHO U aJIEKBATHO YYUTHIBATh
YCIJIOBUSI U CPEACTBA UX JOCTHKEHHUS.

B cepepe pazeumua KOMMYHUKAMUBHBIX YHUBEPCATbHBIX YUEOHBIX O€liCmeEuil
ooyuarowuiica

1. Hayuwnres:

- aJeKBaTHO WCIIOJIb30BaTh peYb JUIsl IUIAHUPOBAHUS W PETYJAIMA CBOCH
e TEIbHOCTH;

- aJIeKBaTHO WHCIOJNb30BaTh pPEYEBBIE CPEACTBA JJIA PEHICHUS Pa3IMYHbIX
KOMMYHUKATHBHBIX 3aJa4; BJIAJIETh YCTHOW W TNHCHBbMEHHOW pEYblO; CTPOUTH

MOHOJIOTHYECKOC€ KOHTCKCTHOC BBICKA3bIBAHUC,



- OpraHu30BBIBaTh M IUIAHUPOBATh Yy4yeOHOE COTPYIHUYECTBO C YUYUTEIEM U
CBEpPCTHUKAMH;

- HWHTEIPUPOBATBCA B TPYNIy CBEPCTHUKOB H CTPOUTh MPOLYKTUBHOE
B3aMMOJIEUCTBHE CO CBEPCTHUKAMU U B3POCIIBIMHU.

2. [TosyunTh BO3MOKHOCTh HAYUYHUTHCS:

- OpaTh Ha ce0s MHULMATUBY B OPTaHU3AI[M COBMECTHOTO JIEWCTBUS;

- OKa3bIBaTh MOJJIEPKKY M COJECHUCTBHE TEM, OT KOT'O 3aBUCUT JAOCTHUKEHUE LIENIN B

COBMECTHOM JACATCIBHOCTH.

B cgpepe pazeumua noznagamenbHvlX YHUBEPCANbHBIX YUEOHBIX O€liCMmEull
ooyuarowuiica

1. Hayuwnres:

- OCHOBaM peaih3aliii MPOEKTHO-UCCIIEI0BATENLCKON IEATEIbHOCTH;

- POBOJIUTH HAOIIOJCHUS U DKCIIEPUMEHT 1101 PYKOBOJICTBOM YUHTEJIS;

- OCYIIECTBJIATh PACIIMPEHHBIN MOUCK MH(OPMALUK C MCTOJIH30BAHUEM PECYPCOB
oubnuotexk u Murtepuera.

2. [Tomy4uT BO3MOKHOCTD HAYIHUTHC:

- CTaBUTH MPOOJIEMY, ApTyMEHTHUPOBAThH €€ aKTyaJIbHOCTb;

- CaMOCTOSITEJIbHO TMPOBOJHWTH HCCIEAOBAHUS HAa OCHOBE MPUMEHEHHUS METOJIOB
HAOIIOICHUS ¥ SKCTIEPUMEHTA;

- BBIJIBUTATh THIIOTE3bI O CBS3SIX U 3aKOHOMEPHOCTSIX MPOIIECCOB;

- OpraHU30BaTh UCCIIEIOBAHUE C IIETBI0 TPOBEPKU THIIOTESHI,

- ACJIaTb YMO3AKIIIOYCHUA U BBIBOABI HA OCHOBC apTryMCHTAILIUH.

IIporpaMma BHEYpPOYHON HAEATEIBHOCTH MO XUMHUU «B XUMHUM BCE HHTEPECHO»

paccurTaHa Ha y4yaimuxcs 9 kimaccos (68 yacos).

Conepsxkanue nporpamMmmesl.
BHEYPOUHOIi 1eATeJIbHOCTH N0 XMMHIH «B XUuMHHN Bce HHTEPECHO»

[IporpaMma 3aHATHI COCTOUT U3 YETHIPEX PA3AECIIOB:



1. Ocobennoctu OI'D o xumumu.

2. TloBTOpeHnue u yriayOjieHHWE TEOPEeTHYECKOro MmaTepuaia, METOAMKA PEIICHHS
3aJlaHUM Pa3HOrO YPOBHS CIIOKHOCTH.

3. TecToBBIN MPAKTUKYM.

4. BeinmogHeHUE MTPOEKTHO-UCCIEA0BATEIBCKUX PadOT.

OcHOBHOE coep:KaHue

Paspnes 0. Bxognoii cpes KM 3a 2022r. — 24

Paznesa 1. Ocobennoctu OI'D mo xumum B 2023 r. — 14
— KoAu(UKATOP DJIEMEHTOB COJICPKAHUS

— cnerudukarus Kuvos OI'D o xumuwn

— uHbopMarmoHHbIe pecypcsl OI'D

Paszgen 2. «B XxumMmM Bce HHTEPECHO» — TEOPETUYECKUH Marepual o
HEOPraHUYECKOW XMMUHU U NIEPBOHAYAIBHBIM IPEICTABICHUSM 110 OPraHUYECKOU XUMUH,
METO/IMKA PEIICHUS 3aJaHUI pa3HOTO YPOBHS CIOXKHOCTH — 684.

Crtpoenue atoma. CTpoeHHE AIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX 20 JIEMEHTOB
[ICXD

Ileppoanyeckuii 3aKOH U NEPUOAUYECKAS] CUCTEMA XUMHUYECKUX 3eMeHToB J[.1.
Menpeneena

CrpoeHue MoJieKyJl. XMMHUYECKasi CBsI3b: KOBaJCHTHas (HEMOJspHAas, MOJsIpHAas),
VMOHHAs, METAJUIMYECKAsL.

BanentHocTh XMMHYECKUX 31€MEHTOB. (CTE€NEHb OKHUCICHUS XUMHUYECKHX
3JIEMEHTOB.

IIpocteie u cioxHbie BeniecTBa. OCHOBHBIE KJIACChl HEOPTraHUYECKUX COCIMHEHUM.
HomMmenknaTypa HeOpraHn4eCcKuX COCIMHEHUM.

XUMHYECKasl peakuus. YCIOBUS U NMPU3HAKU MPOTEKAHUS XUMHYECKUX PEaKLUM.
XHUMUYECKHE YPABHEHUSA. 3aKOH COXPAHEHUSI MACChI BEIIECTB.

Knaccudukanus XuMHUYECKUX peaklyidi MO Pa3INYHbIM MpPU3HAKAM: KOJUYECTBY U
COCTaBY MWCXOJHBIX U IIOJYYEHHBIX BEIIECTB;, H3MEHEHUIO CTEIEHEU OKUCIIECHUS
XAMHUYECKUX JJIEMEHTOB, ITOTJIOLIEHUIO U BBIJCICHUIO SJHEPTHH.

Brruncnenne MmaccoBom JOJIM XMMHAYECKOIO 3JIEMEHTA B BEIIECTBE.

DJIEKTPOJIUTBl M HEANEKTPOIUThHl. KaTHOHBI M aHUOHBL. DJIEKTPOJIUTHYECKAS
U CCOLIMAIIUS KUCIIOT, IIEN0Yel, coliel (CpeHuX )

Peakunu noHHOTO 0OOMEHA M YCIIOBUS UX OCYIIECTBIICHHUS.

XUMHUYECKHE CBONCTBA OKCUIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XUMHUYECKHUE CBOMCTBA OCHOBAHUN U KUCJIOT.

XUMHUYECKHE CBONCTBA aM(OTEPHBIX THIPOKCHIOB.

XUMHYECKHE CBOMCTBA COJieH (CpeaHuX)

XUMHAUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB HEMETAIUIOB: TallOT€HOB, KHUCIOPOJA,
CepBHl.

XVMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAILIOB: a30Ta, (hocdopa, yrieposa,
KPEMHHS



Yucteie BemectBa u cMecu. IlpaBunma Oe3omacHOM paOOTBl B IIKOJBHOMN
nabopaTopuu. YenoBek B MUpE BEIECTB.

OKHCIIUTETHEHO-BOCCTAHOBUTEIbHBIE peakini. OKUCIUTENb U BOCCTAHOBUTEITb.

Brluucienne MaccoBoi 10J1d pacTBOPEHHOTO BEIlIECTBA B pacTBOpe. Boruncienus mo
XUMHUYECKOMY ypaBHEHUI0. (Ne21)

PacuérHbie 3amaud: BBIYMCICHHE MAaCCOBOM JIOJIM XHUMHUYECKOTO OJJIEMEHTa B
BEII[ECTBE, BBIYMCIICHUS 110 XUMUYECKOMY YPABHEHHIO C UCIOJIb30BaHMEM MAaCcCOBOM J10JIU
pacTBOpEHHOTO BeliecTBa B pactBope. (Nel5, 21)

B3anMoCBsI3b pa3nMUHBIX KJIACCOB HEOPTAaHWYECKUX BEIIECTB. Peakmuu MOHHOTO
obmeHa.

XHUMHUYECKHE CBOMCTBA IIPOCTBIX BEIIICCTB METaJIJIOB: IICJIOYHBIX,
IICIOYHO3EMENTBHBIX, MATHUS U KX COSIMHEHUH, Kele3a U €T0 COCTMHCHHM, ATFOMUHUS, €T0
COCJIMHEHUU.

Onpenenenue xapakTepa Cpelbl PAacTBOPOB KHUCIOT U IIEJOYEH € MOMOUIBIO
uHauKaTopoB. KauecTBeHHbIe peakiuu Ha anuoHsl B pactsope (Cl, Br, I, %, SO3%, SO4*
, NO;3 ", PO, 3', COs3 2',

SiO; 2')

KayecTBeHHbIe peakiuu Ha kaTthuoHsl B pactBope (NH; *, Na*, K*, Ca?*, Mg?*, Fe?*,
Fe3*, AP¥Y, Cu?*, Zn?")

[Tomyyenue razoo0pa3HbIX BeliecTB. KauecTBEHHbIE peakIMM Ha Ta3000pa3HbIe
BellleCTBa (KUCIOPO/I, BOJOPO/, YIICKUCIIBIN a3, aMMHUAK )

[lepBoHavyasibHBIE CBeJeHUST OO0 OpPraHWYECKHWX BEIIECTBAX: TMPEACTbHBIX M
HEIpeneNbHbIX YIIIEBOJ0OpOAax (MeTaHe, 3TaHe, ITUIICHE, alleTUIICHE)

[TepBoHavyasibHBIE CBEACHHMS 00 OpPraHWYCCKUX BEIIECTBaX: CHUPTAaX (METAaHOJE,
ATaHOJIE, TJUILEPUHE), KapOOHOBBIX KUCIIOTaX (Mypagbutoll, YKCyCHOU, CTEApUHOBOM ).

buonornyeckn BakHbBIE BEMIECTBA: OCIIKH, )KUPHI, YTIICBOIBI.

Paznen BrmrowaeTr paboTy 1O TPEHUPOBOYHBIM 3aJaHUSM JUISL  OINPEACIICHUS
TOTOBHOCTH INKOJBHUKOB K J3K3aMEHY MO TOMY WJIM WHOMY pas3feiy C IMOCIEeAyIOIUM
aHAJIM30M M METOJUYECKUMU PEKOMEHIAITUSIMU.

Pa3znes 3. TecToBbIil NIPAKTUKYM. — 4 4
BxomtouaeT HenmocpeCTBEHHO TECTHPOBaHKE U PabOTy ¢ O1aHKaMu OTBETOB.

Paszpnes 4. BolnosiHeHHe POEKTHO-UCCJIE0BATEIBCKUX PadoT. — 34
Paznen BriroyaeT paboTy oOydaromuxcs Mo BbIOpaHHBIM TeMaM IPOEKTa M0 XUMUHU,
KOHCYJIbTAIIMH YIUTEJIS.

TemaTnueckoe IIAHKPOBAHME
No | Tema Bcero | [Inmanupyemsie pe3ynbtatsl (YY)
/1 4acoB
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Bxonanoii cpes KUM 2022r

Onpenenuts MapuipyThl, B TOM YUCJIE WHIUBUIYaJIbHbIE,
IIOBTOPEHMS U 3aKPEIIJICHUS TEM.

Pasnenr 1. Ocobennoctu
OI'D o xumuu B 2023r.

3naetr ocobennoctu OI'D 2018r, koaudukaTop 1eMEHTOB
conepxanusi, crneuudukanus KumoB OI'D mo xumwum,
nHpopmannoHHbIe pecypchl OI'D;

HAay4YHUTCsl HKCIOJb30BaTh PA3JIMYHbIE WMCTOYHUKH IS
MOJIy4EHUST XUMHUECKON HHPOpMAITHH

Pazmen 2. «B xumum Bce
HHTEPECHOY

58

Hayuurcs  ompenenste Lelmm W 3aJa4u
NeSITeNIbHOCTH, BBIOMPATh CPENICTBA peallu3alluy el U
MPUMEHSATH UX HA MPAKTUKE;

pasinyaTh BEIIECTBA PA3HBIX KJIACCOB IMPOCTBIX U
CJIO’KHBIX BELIECTB, ONPEACIISITh UX XUMUYECKUE CBOMCTBA,
B TOM YHCJIE€ U U3YYEHHBIX OPTaHUYECKHUX BEIIECTB;

pasinuyaTh o Ka4ueCTBEHHBIM peaKuusImM
MPEAJIOKEHHBIE KATUOHBI U AHUOHBI,

OTHMCHIBATh XUMUYCCKUE PEAKITUH, HAOII01aeMbIC B
X0J1e JEMOHCTPALIMOHHOI'O u n1abopaTopHOTO
3KCIIEPUMEHTOB.

JenaTh BBIBOJABl W3 PE3yJbTAaTOB IPOBEAEHHBIX
XAMHYECKHUX SKCIIEPUMEHTOB;

OOBSCHATH T€HETUYECKYIO CBS3b MEXKITY
BEIIECTBAMM PA3HbBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;

CocTaBnaTth cxeMmMy DJJEKTPOHHOro OanaHca K
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIM PEAKLIUAM, IPABUIILHO
paccTaBisATh KOA(PGUIUMEHTH Ha OCHOBE COCTaBICHHOU
CXEMBI, ONPEACIIATh OKUCIUTENIb U BOCCTAHOBUTEID;

paccUMThHIBaTh ~ MAacCOBBIE  JOJU  XUMHUYECKUX
3JIEMEHTOB B BEILIECTBAX;

MPOU3BOAUTE  BBIUHUCICHUSA 10 XHUMHUYECKOMY
YPAaBHEHHUIO C  HCIOJIB30BAHMEM  MAacCOBOM  JOJU
pacTBOPEHHOTO BEILIECTBA B PACTBOPE.

Paznen 3. TectoBbIl

IIPaKTUKYM.

[IpaBUIIBHOCTH  OLIGHKH  CBOUX
BBITOTHEHUH 3aJIaHUH TECTa;
yMeHHEe 0e30IINO0YHO 3aMOIHATh OJTaHKH.

BO3MOYKHOCTEH  IIpU

Paznen 4. Brimonaenue
MPOEKTHO-

HCCICIOBATCIbCKHUX pa60T.

HayuuTcs  ompenmensitb  LeaM U 3ajadu
NeSITeIbHOCTH, BBIOMpPATh CPEICTBA pealn3ally Ledu U
IIPUMEHSTh UX Ha IPAKTHKE;

WCIIONB30BATh PA3JINYHbIE MCTOYHUKH IS IOJY4EHUS
XUMHAYECKOH HH(popMaIum;

HAay4YHUThCSl aJeKBATHO HCIIOJIB30BaTh PEYEBBIC
CpEICTBA MAJI PEIIECHUS pPa3jIMYHbIX KOMMYHHMKaTHBHBIX
3a1a4;

(dbopMHpoBaHUE BBIPAKEHHON YCTOWYMBON y4eOHO-
IT03HABATEIbHOW MOTUBALIMM U HHTEpPECA K YUYCHHIO;
TOTOBHOCTb K OCO3HaHHOMY BBIOOpY  JaibHEWIIen
0o0pa30BaTebHON TPAeKTOPHUH.

KaneHnapHO—TeMaanecxoe INIAHUPOBAHHUE
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Ne | Tema 3ansiTus Jara Koi-Bo
n/m 4acoB
wiad | ¢akr
1-2 | Bxoxnoii cpe3 KM 2022r (2 gaca)
Paznen 1. Ocob6ennocTu OI'D mo xumuu B 2023r. (1 yac)
3 Ocobennoctu OI'D no xumuu B 2023r. 1
Koau(uKaTop 3JIEeMEHTOB coaepxanus, crnenudpukanus Kumos OI'D mo
XuMuH, aeMoHcTpannonHbiii KM 2023r., nHGOpMaliOHHBIE PECYPCHI
oIo;
Paznen 2. «B xumun Bce untepecHo» (60 yaca)
4 Crpoenune atoma. CTpOCHHE IEKTPOHHBIX 000JI0YEK aTOMOB MEepBhIX 20 2
anemenToB [ICXD. Ilepuoanyeckuii 3aKOH U MepUOIUYECKasl cucTeMa
xumuueckux asemenToB J[.1. Menieneena
5 Crpoenue Mmonekysl. XUMHUYECKas CBS3b: KOBAJIEHTHAas (HEMOJspHas, 2
MOJIIpHAs ), MOHHAS, METAJTTHYeCKasl.
BanenTHOCTh XUMUYECKHUX 3JIeMEHTOB. CTETICHh OKUCIICHUST XUMUYIECKIX
JJIEMEHTOB.
6 [Ipocteie u  cioxuble BemectBa. OCHOBHBIE — KJIACChI 2
HEOPraHMYECKUX  coeAMHEeHUH. HoMeHkimaTypa  HEOpraHMYECKHX
COCIMHEHM.
7 XuMmudeckass peakuus. YCIOBUS M TPU3HAKU MPOTEKAHUS 2
XUMHUYECKHX PEAKIMA. XUMUYCCKUE ypaBHEHHUS. 3aKOH COXPAHCHUS
MAacchl BEIIECTB.
Krnaccupukanus XUMHYECKUX  peaknuid 10  Pa3IHYHBIM
MpU3HAKaM: KOJIMYECTBY M COCTABY MCXOJHBIX U TOTYyYEHHBIX BEIECTB;
WU3MEHEHUIO CTEIICHEH OKUCIICHUSI XUMUISCKUX 3JICMEHTOB, TTOTIIONICHHUIO
Y BBIJICJICHUIO YHEPTUH.
8 Beruncnenne MaccoBOW  JOMM  XMMHYECKOTO 3JIEMEHTa B 2
BELIECTBE.
9 DONEeKTPOAUTHl WU HEIIEKTPOJUThl. KaTHOHBI W aHHMOHBI. 2
DNEKTPOIUTHYECKAs JUCCOIUAIUS KUCIIOT, IIeI04Yei, conelt (CpeaHmX )
Peaknnu noHHOTO 0OMEHA M YCIIOBHUS UX OCYIICCTBIICHUS.
10 XUMUYECKHE CBOMCTBA OKCHUJOB: OCHOBHBIX, aM(OTEpHBIX, 2
KHCIIOTHBIX.
11 XHUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCIIOT. 2
12 XUMHYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB. 2
13 XuMuyeckue cBoicTBa  conei  (cpenHux). B3aumocBssb 2
pa3MYHBIX KJIACCOB HEOPTraHWYECKHX BEIIECTB. Peakiuu HOHHOTO
oOMeHa. (Ne22)
14- XUMHUYECKHE CBOWCTBA TMPOCTHIX  BEHIECTB  HEMETAJIOB: 2
15 | rajoreHoB, KHCIIOPOJA, CEPHI.
16- XUMUYECKUE CBOWMCTBA MPOCTHIX BEIIECTB HEMETAJIOB: a30Ta, 2
17 | docdopa, yrnepona, KpeMHUS
18 Uucteie BemecTBa u cmecu. [IpaBuna Oe3omacHOW pabOTHI B 2

MIKOJIbHOM J1TabopaTopuu. YesoBek B MUpe BELIECTB.
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19

OKHCANTENbHO-BOCCTAHOBUTEbHBIE peakuuu. OKUCIUTENb U
BoccTaHOBUTENb. (Nel4, 20)

20 Boluucinenne wmaccoBoil 10U pacTBOPEHHOIO BEIIECTBA B
pacTBope. BerunciaeHus mo xumudeckomy ypaBHeHuto. (Ne21)

21 PacuérHble 3a7auu: BBIUMCICHHE MAcCCOBOW JOIM XUMHUYECKOTO
3JIEMEHTa B BELIECTBE, BBIYMCIEHUS IO XMMHUYECKOMY YPaBHEHHUIO C
MCIOJIb30BaHNEM MAcCCOBOM JIOJIM PACTBOPEHHOIO BEIIECTBA B PACTBOPE.
(Nel5, 21)

22 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAILJIOB: MIEIOYHBIX,
[IEJIOYHO3EMENbHBIX, MarHusg W WX COEAMHEHUU, 3Kejae3a U ero
COCIUHCHMM, ATIOMUHUS, €C0 COCTUHCHHI.

23 Onpenenenre xapakTepa cpeibl pacTBOPOB KUCJIOT U IIEJI0ueH ¢
MOMOIIbIO0 UHIUKAaTOPOB. KauecTBEHHbIE peaklliy Ha aHHOHBI B paCTBOPE
(CI, Br, I, S%. S0s%, SO4%, NO3 -, PO4 %, CO3 %, SiO3 2')

KauectBennble peakuuu Ha katuonsl B pactsope (NH4 *, Na¥, K,
Ca2*, Mg?*, Fe?*, Fe**, AI**, Cu?*, Zn?").

24 [Tonyuenue razooOpa3HbIX BemiecTB. KauecTBeHHbIE peakuy Ha
ra3oo0pa3Hble BelecTBa (KUCIOPOI, BOJOPOI, YTIEKUCIBIN ra3, aMMHaK)

25 [lepBoHayasibHblE CBEJEHUS 00 OpPraHMYECKHUX BEIIECTBAX:
IpeleNbHBIX M HEeTPEAENbHBIX YIIeBOJ0pOIax (MeTaHe, ITaHe, dTHIICHE,
aleTUJICHE)

26 [lepBoHauaibHble CBEAEHHUS OO0 OpPraHMYECKHUX BeIIeCTBaXx:
ciuptax (MeTaHoJyie, ATaHOJIe, TIUIEPUHE), KapOOHOBBIX KHCIOTaX
(Mypasvunoll, yKCyCHOU, CTEApPUHOBOI).

27 buonoruyecku BaxkHbIe BeleCcTBa: O€IKH, KHUPBI, YTIIEBOIBI.

Pa3nen 3. TecToBblii NpakTUKYM. (4 Yaca)

28- | marHocTtmdeckas paboTa

29

30- | [ImarHoctuyeckas padora

31

Pa3nes 4. BoinosiHeHHe MPOEKTHO-MCCIeI0BaTeIbCKUX padoT (3uaca)

32- PaGora oOyuarommxcsi 1O BBIOPaHHBIM TeMaM IPOEKTa,

34 | KOHCYJBTAIIMH YIUTETIS.

13



