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1.IMosicHuTEIbHAS 3aIMCKA.

1.1. AKTyaJIbHOCTH

Baeypounast nestenbHOCTh «Mup XuMum» npeiHa3HaueH 11 odyyatomuxes 9 kiacca,
BBIOpABIINX MPeIMET XUMHUU AJIs cAauu 3k3aMeHa B popme OI'D U miaHUpyOMKX B AajbHEHIIEM

M3YYCHHE XMMHH Ha IPOGUIBHOM YPOBHE.
1.2. llean u 3apa4u
Iens iporpamMMBbI:

- MOJIFOTOBKA M MOJJIEPKKA BHITYCKHUKOB 9 Kitacca IIKOJIbI, TOMOIIL B TPEOJAOJICHUN KOTHUTUBHBIX,
JIMYHOCTHBIX U MPOLECCYAIbHBIX TPYAHOCTEN B IEPUOJ MMOATOTOBKH K SK3AMEHY.
3adayu porpaMMbl BHEYPOUHOM JIEATEHHOCTH 110 XUMUU:

OCBOEHHE BaXXKHEHIINX 3HAHUH 00 OCHOBHBIX MOHATHUSIX M 3aKOHAX XHMHUH, XUMHUUYECKOM
CHMBOJIHKE;

OBJIaJICHUE YMEHHMSIMH HAOIIOaTh XUMHUYECKHE SIBICHHUS, TMPOBOJUTH XUMHYECKHIA
SKCIIEPUMEHT, TPOBOIUTH PacyéThl HAa OCHOBE XHUMHUYECKHUX (OpPMYJ BEIIECTB W YpaBHEHUM
XUMHYECKUX PEAKIIUI;

pa3BUTHE TIO3HABATEIbHBIX HMHTEPECOB M HHTEIUIEKTYyaJbHBIX CIOCOOHOCTEH B Mpoliecce
MPOBEJICHUSI XUMHYECKOTO OKCIEPUMEHTa, CaMOCTOSATEIbHOTO MPUOOpETEeHUs 3HAHUH B
COOTBETCTBUU C BO3HUKAIOITUMU KU3ZHECHHBIMU MTOTPEOHOCTSIMU;

BOCIIUTAHUE OTHOIICHUS K XMMHUH KaK K OTHOMY U3 (hyHIaMEHTAIbHBIX KOMITIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY 00II[e4eTI0OBeUeCKON KyIbTYphl; MPUMEHEHUE MOTYYCHHBIX 3HAHUH U

YMEHUH JUIsl HCIIOIb30BAHUS B HECTAHAAPTHOM CUTYaINH
1. 3. Ucnoan3yercs yueOHO-MeTOANYECKUH KOMILIEKT.

1. Xumus. 9 kmacc: yue6nuk/ O.C. I'aGpuensn, U.I'. Octpoymos, C.A.CnankoB- 4-e u3a., crep.-
Mockaa: IIpocsemienue, 2022.

2.OUITN OI'D Xumus 2023 TemaTnveckre ¥ TUTIOBBIE YK3aMEHAIIMOHHBIE BAPHAHTHI TTO]T

penakiueit JI.FO.[loopotrnra HammonansHoe OOpazoBanne Mocksa 2023
3.0I'D Xumus Tematnueckue tectol 9 kitace B.H. Jlopouskun Jlernon Poctos Ha [Jony 2021
1.4. Tlnanupyembie pe3y/JbTaThl 0CBOEHHUSI MPOrPaMMbl BHEYPOUHOI 1eATETbHOCTH

Ha 3anatusax BHGypO'—IHOfI JCATCIIBHOCTH «MI/Ip XUMUN» 06y11a}onmec;[ JOIIOJIHAT CBOW 3HAHUS 110

XUMHH, TOBBICAT CBOM YpOBEHb TEOPETHUECKON U SKCIIEPUMEHTAIbHOM MOATOTOBKH. 3aHATH



MIPU3BaHbI IPOOYANUTH y yYAIIUXCS HHTEPEC K XUMUUYECKON HaYKH, CTUMYJIHPOBATh JajbHeee
W3yYeHHE XUMHUU. XUMUYECKHUE 3HAHMsI, CHOPMHUPOBAHHBIC HA BHEYPOUHBIX 3aHSITHUSX, TOMOTYT
00y4aroImuMcs B MMOJATOTOBKE K 9K3aMEHY M0 XMMHHU U B JTAIbHEHIIIEM OCO3HAHHO BHIOpATh
HampasliieHue npoduiabHOro o0yuenus. [1pu o0ydueHnn OyaeT ucrnob30BaHO 00OPYIOBAHUE,

IMMOJIYYCHHOC B paMKax I'paHTOBOI'O KOHKYpCa.

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOCHUS ITPOTPAMMBI SIBJISIFOTCS ‘HA3bIBATh XUMUYECKUE
AJIEMEHTBHI, COCTUHEHUS N3yUCHHBIX KIaCcCOB; OOBACHATH (PU3MUYECKHIA CMBICI MOPSAKOBOIO HOMEpA
3JIEMEHTa, HOMEPOB I'PYIIIbI U NIEPUOAA, K KOTOPHIM 3JIEMEHT IIPUHAUICKUT B IEPUOANYECKON
cucteme J[.M. MeHeneeBa; 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB JIEMEHTOB B IIPE/IENIaX MaJIbIX
MIEPUOJIOB U INIABHBIX MOJArPYIII; CYIIHOCTh PEAKIIMi HOHHOIO 0OMEHA; XapaKTepu30BaTh
XUMHUYECKHE IEMEHTHI (0T BOAOPO/Ia 10 KalbI[Msl) HA OCHOBE UX IOJIOXKEHUS B IEPUOJUUECKON
cucreme JI.11. MenzaeneeBa 1 0coOOEHHOCTEN CTPOSHHS UX aTOMOB; CBS3b MEKIY COCTABOM,
CTPOEHHUEM U CBOKMCTBAMU BELIECTB; XUMUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKHUX
BEIIECTB; OMPEEIIATh COCTAB BEUIECTB MO UX (hopMysIaM, IPUHAISKHOCTh BEIIECTB K
OIIpeIeIEHHOMY KJ1acCy COE€IMHEHUM, TUIIl XUMUUECKUX PEaKLIU, CTEIIEHb OKUCIIEHUS SJIEMEHTa
B COEAMHEHUSX, BUJ XUMUUECKOU CBSI3U B COEMHEHUSX, BO3MOKHOCTb IIPOTEKAHUS PEAKLIM
HMOHHOT'0 00MEeHa; COCTaBIATh (POPMYIIBI HEOPTAaHMUECKUX COCTUHEHHUHN U3YyYEHHBIX KJIACCOB; CXEMBI
CTpOEHHUsI aTOMOB TIepBbIX 20 371eMeHTOB niepuoanyeckoi cuctemsl .M. MenneneeBa; ypaBHeHUS
XUMHUYECKUX PEaKIIMii; 00paIaTbcs ¢ XMMUYECKOM MOoCcy 101 1 1a00paTOpHBIM 000PY0BaHHUEM;
pacro3HaBaTh ONBITHBIM MYTEM KUCIOPO/I, BOAOPO/, YTIEKHUCIIbIN T'a3, aMMHUAK; paCTBOPBI KUCIIOT U
Ies04ei; XJIOpua -, CyabdaT - U KapOOHAT - MOHBI; BEIYUCIIATH MAaCCOBYIO JOJTH0 XUMHUECKOTO
3JIeMeHTa 1o (hOpMyJie COeIMHEHNS; MAaCCOBYIO JIOJII0 BELIECTBA B pACTBOPE; KOJIUYECTBO
BElIeCTBa, 00bEM WIIM MAcCy M0 KOJIMYECTBY BElIECTBa, 00bEMY UM MAacCe PeareéHTOB WU
MPOJYKTOB PEAKIUU. BBIUUCIATH M0 XUMHUYECKHM YPaBHEHHUSIM MacCy, 00beM WIIH KOJMYECTBO
BEIIECTBA OJHOT0 U3 MPOJYKTOB PEaKIMH 10 MAacCe NCXOAHOTO BEIECTBA, 00bEMY MIIM KOJINYECTBY
BEIIIECTBA, COACPIKAIIETO OMPEIETCHHYIO JOJI0 npuMecen. OrnpeesieHre MacCOBOM MM 00BEMHOMN
JIOJIU BBIXO0J1a IPOAYKTA PEAKIIMH OT TEOPETUYECKH BO3MOKHOT0. PacueTsl Mo XMMHUYECKUM

YpPaBHCHHAM IIPU YCJIOBHUH, YTO OAHO U3 PCATUPYIOMIUX BCIICCTB JaHO B HU30BITKE.

- B II03HABaTeJIbHOM cq)epe: ONUCBIBATHL JACMOHCTPALIMOHHBIEC W CaMOCTOSATCIILHO
MPOBCACHHBIC SKCIICPUMCHTBI, UCIIOJIB3YyS HJISI 3TOIO pYCCKI/Iﬁ SA3bIK M A3BIK XHMMUH, Ha6J'IIOI[aTB
ACMOHCTPHUPYEMBIC U CaAMOCTOATCIIBHO IIPOBOJUMBIC ONBITEI, XUMUYCCKHUE PCAKIIUHU, ITPOTCKAIOIINEC

B IIPUPOJIE U B OBITY;



- B IICHHOCTHO-OPUEHTALIMOHHOH cdepe: CTpPOUTH CBOE IOBEIEHHE B COOTBETCTBUU C
NPUHIMIAMA O€PEKHOTO OTHOLICHUS K IPUPOJIE;

- B TPYIOBOW cdepe: IUIAHUPOBATH M OCYLIECTBISATH CaMOCTOSTEIbHYIO palboTy IO
MOBTOPEHUIO M OCBOCHHUIO TEOPETHYECKOW 4YacTW, IUIAHUPOBATb W MPOBOIUTH XUMHUYECKUH
OKCIICPUMCHT, UCII0JIb30BaTh BCIICCTBA B COOTBCTCTBHUU C UX NPCAHAZHAUCHUCM U CBOfICTBaMH;

- B ctepe O0€30MaCHOCTH JKU3HEIACSTEIFHOCTH: OKAa3bIBaTh IEPBYIO IOMOILIL IIPH
OTPaBJICHUSX, OXOrax M JPYrHX TpaBMax, CBA3aHHBIX C BEIIECTBAMH U JIAOOPAaTOPHBIM
o0opymoBaHuEM.

JIMYHOCTHBIMU pPe3yJIbTAaTAMM SIBJISIOTCS:

- B IICHHOCTHO-OPUECHTAIIMOHHOW cdepe — YyBCTBO TOPAOCTU 32 POCCHHCKYIO HayKy,
OTHOIIICHHE K TPYAY, LEICYCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TPYJOBO# c(hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaiibHEHIIEH 00pa3oBaTenbHOIM
TPaeKTOpUH;

- B IIO3HaBaTeIbHOW cdepe: MOTUBALMS YYEHHUs, YMEHUE YIPaBISATh CBOEH I103HABATEIbHON
JESTCIIBHOCTH.

- ®opmupoBaHue (QYHKUMOHAIBHOM TPaMOTHOCTH, T.e. (opMupoBaHHE Y OOyyaromUXCs
MaTeMaTHYECKOW, YHUTATENbCKOH, €CTeCTBEHHO — HAaydyHOW M (PUHAHCOBOH TPaMOTHOCTH,
KpPEaTHBHOIO U KPUTUYECKOTO MBIIIICHHS, @ TAK)Ke KOMIIETCHIIMN B 00JIaCTH 3HAHUH U IT100aTbHBIX
pobJemMax yeoBeyecTBa.

MeTanpeaMeTHBIMHU pe3yabTATAMHU SBJISIOTCS:

- BIAQJCHUE YHUBEPCAIHHBIMH E€CTECTBEHHO-HAYYHBIMU CIOCO0AMHU  JI€ATEIbHOCTH:
HaOIto/IeHne, U3MEPEHUE, SKCIIEPUMEHT, Y4eOHOe HCCIIeI0BAaHUE;

- YMEeHHE TeHepUPOBaTh UJIEH, ONIPEEISITh CPEICTBA, HEOOXOAMMBIE ISl UX Peallu3alllu;

- YMEHUE ONPEEISITh NN U 33a]]a4H JIeATeTbHOCTH, BRIOUPATh CPEACTBA peaTu3aliu elu 1
MIPUMEHATH UX Ha TIPAKTHKE;

- ACTIOJIb30BaTh Pa3IMYHbIE UCTOYHUKHU JUIS MOJIYYEeHUSI XUMHUECKON HHPOPMAIIHIH.

1.5. PesxuM 3aHATHI

[Iporpamma BHEYpOUHOU JAEATEABHOCTH MO XUMUU «MUp XUMHUM» pacCUMTaHa HA ydalluxcs
9 xnaccoB (34 yaca),l gac B HEAEIIO.

2.Coaep:kaHue NPorpaMMbl BHEYPOUHOI 1eATeJIbHOCTH 0 XUMUM «MuUp XUMUID)

IIporpamma 3aHSATHII COCTOUT U3 YETHIPEX Pa3IENIOB:

1. Ocobennoctu OI'D o xumuu.

2. TloBTOopeHue W yriayOJleHHe TeOpeTUYECKOro Marepualia, METOJMKa pEeIICHUs 3aJaHuil
Pa3HOTO YPOBHS CJIOKHOCTH.

3. TecToBBII MPAKTUKYM.
4. BeinosHeHNEe MTPOEKTHO-UCCIIEIOBATENHCKUX PAOOT.



OcHOBHOe coep:kaHue

Pa3nesn 0. Bxoanoii cpe3 KUM 3a 2023r. — 24

Paszaea 1. Ocodennoctu OI'D o xumun B 2024r. — 1u

— Kou(HUKATOP STIEMEHTOB COJIEPKaAHUS

— cnenudukanus Kumos OI'D no xumuun

— uHpopmarmonusie pecypcst OI'D

Pazgen 2. «Mup XMMHW» — TEOPETHUYECKUN MaTepual IO HEOPraHU4YeCKOW XUMHUU U
MepBOHAYAIBHBIM MIPEICTABICHUSIM 10 OPTaHUYECKON XUMHUH, METOJUKA PEIICHUS 3aJaHUI pa3HOTO
YPOBHS CIIOKHOCTH — 244,

Crtpoenue atoma. CTpoeHHE NIEKTPOHHBIX 0001049eK aToMoB nepBbix 20 anmemenTos [ICXD

[lepuoanueckuii 3akOH U MepUOJUYECKas CUCTeMa XuMHU4yeckux osnemeHtos JI.U.
MenpeneeBa

Crtpoenue Moliekyn. XUMUYecKasi CBA3b: KOBaJCHTHas (HEMOJspHas, MOJIsIpHAas), MOHHAs,
MeTauInuecKasl.

BaneHnTHOCTh XUMHUYECKUX 37€MEHTOB. CTeneHb OKUCIECHUS! XUMUYECKUX FJIEMEHTOB.

[Ipocteie u cnoxHble BemecTBa. OCHOBHBIE KJIACCHl HEOPTraHUYECKHX COEAMHEHUH.
Homenknarypa HeoOpraHmueckux COeqUHEHUN.

XuMHu4decKass peakius. YCIOBHSA UM TNPU3HAKM IIPOTEKAaHUS XHMHMYECKUX PEaKLHM.
XuMu4eckue ypaBHeHHsI. 3aKOH COXPAaHEHHS MacChl BEIIECTB.

Krnaccudukanus XUMHYECKUX PEaKIHMid 10 Pa3IMIHBIM MPU3HAKAM: KOJIMYECTBY U COCTaBY
WCXOJHBIX M TOJYYCHHBIX BEIIECTB; U3MEHEHHIO CTEIECHEW OKUCICHHS XMMHUYECKHUX DJIEMEHTOB,
MIOTJIOIICHUIO U BBIJICJICHUIO YHEPTHUH.

Brruncnenue MaccoBOM 10IM XUMUYECKOTO 2JIEMEHTA B BEILIECTBE.

DIIEKTPONUTHI M HEIJIEKTPOJIUTHI. KaTHOHBI U aHUOHBI. DJIEKTPOJIUTAYECKAS JUCCOIHAITUS
KHCJIOT, IIIeJI0OYCH, COJIeH (CpeTHMX)

Peakiiuu noHHOTrO OOMEHA M YCIIOBUS UX OCYIIECTBICHUS.

XUMUYECKUE CBOWCTBA OKCUAOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XUMUYECKUE CBOMCTBA OCHOBAHUM U KHUCJIOT.

XuMu4ecKue cBoicTBa aM()OTEPHBIX THIPOKCHIOB.

XUMHYEeCKUE CBOWCTBA CoJiel (CpeIHUX )

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: TaJIOT€HOB, KUCIOPOAA, CEPHI.

XUMHYECKUE CBOMCTBA MPOCTHIX BEHIECTB HEMETAJUIOB: a30Ta, ¢hocdopa, yriaepoaa, KpeMHUs

UYucteie BemecTBa W cMecu. [IpaBunma Ge3omacHON pabOTHI B IIKOJIBHOHN J1abopaTOpHUU.
YennoBek B Mupe BEIIECTB.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakini. OKUCIUTENb U BOCCTAHOBUTEIb.

Brruucnenue maccoBoil J0JM PacTBOPEHHOTO BEIIECTBA B pacTBOpe. BrrumcieHus mo
XUMHUYECKOMY ypaBHeHHUIO. (Ne21)

Pacuérnbie 3amauu: BBIYMCIEHHE MAacCOBOM JOJM XHMHUYECKOTO JJIEMEHTa B BEIIECTBE,
BBIYMCIICHHUS] 10 XMMHUYECKOMY YpPaBHEHHUIO C HMCIOJIb30BAaHMEM MAaCCOBOM JOJU PaCTBOPEHHOTO
BeuiecTna B pacTBope. (Nel$5, 21)

B3aumocBsI3b pa3IMyYHBIX KIACCOB HEOPTAHUYECKUX BEIIECTB. Peakium noHHOTo 0OMeHa.

XWUMHUYECKHUE CBONCTBA MPOCTHIX BEIIECTB METAUIOB: IIEJIOYHBIX, IMIEIOYHO3EMEIbHBIX,
MarHus U UX CO€IMHEHUM, KeJe3a U €ro COeIMHEHUH, alIFOMUHUS, €r0 COeIMHEHUH.

Ornpezenenne xapakTepa Cpelbl PaCTBOPOB KUCIOT W MIENOYEH C TTOMOIIBI0 HHIUKATOPOB.
KauecTtBennsie peakiuu Ha aHuoHsl B pactBope (Cl, Br, I, S?% . S03%, SO4%, NOs', PO4*, CO3%,

Si0s?)

KauecTBeHHEIE peakiuy Ha KaTHoHBI B pactBope (NH4*, Na*, K*, Ca?*, Mg?*, Fe?*, Fe®", A
CU2+, Zn2+)

[Tomryuenue razoo0pa3HbIX BellecTB. KauecTBEHHBIE peakinu Ha ra3o00pas3Hble BElIeCTBa
(kucmopo, BOJIOPOJI, YIIIEKUCIIBINA ra3, aMMHAK )

[lepBoHavanbHbIe CBEAEHUS 00 OPraHUYECKUX BEIIECTBAX: MPEICIbHBIX U HEMpeAeTbHBIX
yriieBoJIopoaax (MeTaHe, dTaHe, STUIICHE, allETUIICHE)
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[lepBoHauanbHbIe CBeACHUST 00 OPraHWYECKHUX BEIIECTBAX: CIHPTax (MeTaHOJe, ITaHOJIE,
TIIMLEPUHE), KapOOHOBBIX KUCIIOTAX (MYypasbuHoll, YKCYCHOU, CTEApUHOBOM).

buonorndecku BakHbIC BEIIECTBA: OCJIKH, KHUPBI, YTICBOIBI.

Paznen Brirowaer paboTy MO TPEHUPOBOYHBIM 3aJIaHUSM IS ONPEACICHUS TOTOBHOCTH
IIKOJPHUKOB K OJK3aMeHy II0 TOMY WJIM WHOMY pa3jiely C TMOCISAYIOINIUM aHaJhu30M |
MCTOAUYCCKUMH PCKOMCHAAIUSIMMU.

Pa3nen 3. TecToBbIi NPaKTHKYM. — 74

Bxuttouaet HemOCpeACTBEHHO TECTUPOBAHUE U PabOTy ¢ OJaHKaMHU OTBETOB.
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