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PABOYASA ITPOI'PAMMA

no ydyeOHOMY MpeamMeTy «XUuMUs»

YpoBens oOpazoBaHus (Kj1acc) ocHOBHoe obmiee (8 —9 Kiracchl)
KosmuecTBo yaco 136
Pazpabotunk: T'omoBaxmuna Mapuna AHaToJIbeBHA

[Tporpamma pa3paboTaHa Ha OCHOBE:

- IlpumepHoii OCHOBHOM O00Opa3oBaTENbHOW MpPOrpaMma OCHOBHOI'O OOIIEro
oOpazoBanus (B peaakuuu npotokona Ne 1/20 ot 04.02.2020 denepanbHOro
y4eOHO-METOIMUECKOTO 00bEAMHEHUS 110 0011IeMy 00pa30BaHUIO);

- aBTOPCKOM TMpOTrpaMMbl Kypca XUMHUHU s 8 - 9 kjaccoB
obmieoOpa3zoBarenbHbIX yupexaeHuii. ABrop: H. H. T'apa. - M.: TIpocBemienue,
2019.

B 2023 roaxy BHECEHBI U3BMEHEHUS B COOTBETCTBUH ¢ DenepanbHON NporpaMmon
1o yueOHOMy npeamery «Xumusi. ba3oBblil ypoBeHb» 4 8-9 KilaccoB



HN3meHeHus 1 10MOTHEHUA
B padouylo nporpamMmy no Xumuu J1J4 8-9 kiaccos

Ha ocnoBanuum mnmucema MuHucTtepcTBa mnpocBenieHus Poccuiickoir ®enepanuu 0T
22.05.2023 roma Ne 03-870 «O nanpasienuu uHpopMaium» B padbodeid mporpaMmMe Mo XUMHUH JUIS
8-9 kmacca cojepkaHue M IUIAHUPYEMBIE pe3yibTaThl 9 Kilacca NMPUBONATCA B COOTBETCTBHUE C
®enepalibHON IporpaMMoil o ydueOHoMy mpeamery «Xumus. ba3oBelii ypoOBEHB», MO3TOMY B
pabouyro MporpaMmy BHOCATCS CIEIYIOILUE TOTIOJIHEHUS:

2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

HPEAMETHBIE PE3YJIbTATHI
K konny oOydeHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA OA30BOM YPOBHE JOJIKHBI

OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

® DACKpbIBaThb CMBICII OCHOBHBIX XHMMMUYECKHUX IIOHSATHI: XUMHUYECKHH JJIEMEHT, arToM,
MOJIEKYJIa, MOH, KaTMOH, aHHMOH, IPOCTOE BEUIECTBO, CJOKHOE BELIECTBO, BaJIECHTHOCTD,
AJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHMCIEHUS, XUMHUECKas PEaKIUsl, XMMHYECKas CBS3b,
TEINIOBOH  A(PQPEKT peaknuu, MOJIb, MOJSPHBIA O00BEM, pacTBOp, AJIEKTPOJIHTEHI,
HERJIEKTPOIIUTHI, ANEKTPOIIUTUYECKAs AUCCOIUAIIMS, pEaKIIMM HOHHOTO 0OMEeHa, KaTanu3aTop,
XUMHYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMblE pPEAKIHUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBJICHUE,
atoTponusi, aM(pOTEepHOCTb, XUMHUYECKasi CBs3b (KOBAJICHTHAs, MOHHAs, METaJuIM4YecKas),
KPUCTAJIJIMYECKAsT PEIIETKA, KOPPO3Usl METAJUIOB, CILIaBbl, CKOPOCTh XMMHUYECKON pPEaKIIMH,
npeaenbHo gomycrtumas koHnenrpanus [1JIK Bemecrsa;

® JILIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATHM U MPUMEHSTH 3TU HMOHSTHS
IIPY ONMCAHHUU BELIECTB U UX MPEBpAICHU;

® JCIIOJIb30BaTh XMMHUECKYIO CHUMBOJIUKY JJISI COCTaBJIEHUs (OpMYJ BEIECTB M ypaBHEHUH
XUMHUYECKHUX PEAKIIU;

e OMpeAensaTh BAJICHTHOCTb U CTENEHb OKUCIEHHS XUMHUYECKHX 3JIEMEHTOB B COEIMHEHUSX
Pa3IUYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy COECAMHEHHH IO
dopmynaM, BHJI XUMHYECKOM CBSA3M (KOBaJEHTHas, MOHHAas, MeETaJUIMYecKas) B
HEOPraHMYECKUX COEJUHEHMSIX, 3apsi MOHA MO0 XUMHYECKOM (opmyle, XapakTep Cpelsl B
BOJHBIX pAacTBOpaXx HEOPraHMYECKUX COEJUHEHWM, TUIl KPUCTAJUIMUECKOM pemeETKU
KOHKPETHOI'O BEIIECTBa;

e packpbiBaTh cMbica llepuognueckoro 3akona J[. 1. MenneneeBa u A€MOHCTPUPOBATh €0
MOHMMAaHMe: OINHUCBHIBATh M XapaKTepu3oBaTh TabauuHyro ¢opmy Ilepuonndeckoit cuctembl
XUMHYECKMX JJIEMEHTOB: pa3inuyaTh MOHSATHS «JIaBHas mnoarpymnna (A-rpynma)» u
«mmobounas noarpynna (b-rpymnma)y», Mansie 1 60sbIIMe TEPHOABI, COOTHOCUTH 0003HAYCHMS,
KOTOpBIE UMEIOTCSI B MEPUOIUYECKON TalIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XHMHYECKHUX OJJIEMEHTOB (COCTaB W 3apsja sjapa, OOIllee YHCIO 3JIEKTPOHOB U
pacmpeneneHie WX TO OJJICKTPOHHBIM CJIOSM), OOBSCHATH OOIMe 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COCIMHEHUI B MpeAenax MajblX MEPUOIOB U IIIaBHBIX
MOJATPYMI ¢ YUETOM CTPOEHUS UX aTOMOB;

e KJIACCU(PHUIMPOBATH XHUMHUYECKUE DJIEMEHThl, HEOpPraHMYeCKHe BELIeCTBAa, XHUMHUYECKUE
peakuuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3D (EKTY,
10 U3MEHEHUIO CTENeHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);



® XapaKTepH30BaTh (OMHUCHIBATh) OOIIKE U CreUU(PUIECKHE XUMUYECKUE CBOWCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB, IIOATBEP)KIAs OIUCAHUE MPUMEPAMU MOJEKYJISIPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUM;

® COCTaBJIATh YPAaBHEHUS DIIEKTPOJUTUYECKONW JUCCOLMALUM KHUCJIOT, INENOYed U COJIeH,
IOJHBIE W COKpalIEHHbIE YPABHEHUS pPEAKUMH HOHHOIO OOMEHa, YpaBHEHUS peakIHid,
NOJATBEPXKJIAIOLIUX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3U MEXAY BELIECTBAMM Pa3IMYHBIX
KJIACCOB;

® DpAcCKpbIBaThb CYLIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLHUH  MOCPENCTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PEeaKluii;

® IIPOrHO3MpPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT HX CTPOCHHs, BO3MOKHOCTH

IIPOTEKAaHUsI XMMUUYECKUX IPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

® BBHIUUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO Macchl BELIECTB, MACCOBYIO JI0JIO

XMMHYECKOIO 3JIEMEHTa 10 (POpMYJIE€ COCIUHEHMs, MAcCOBYIO [JOJI BEIECTBA B pacTBOpE,

IIPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEAKIIUY;

e coOnroAaTh MpaBWiia MOJb30BAaHUS XUMUYECKON MOCYAON U JJaOOPaTOpPHBIM 000pYyI0BaHUEM,

a Tak)Ke IpaBuiia 0OpaIleHMsI C BELIECTBAMU B COOTBETCTBUU C UHCTPYKLHUSAMU 10 BBIIIOJHEHUIO

7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJIYYEHHIO M COOMPAHUIO I'a3000pa3HbIX BEIIECTB

(aMMHaKa U yriaeKucioro rasa);

® IPOBOAMUTH pEAKLMH, IOATBEPKAAOIINE KauyeCTBEHHBIM COCTaB pa3JIMYHbIX BEIIECTB:

pacro3HaBaTh OMBITHBIM IYTEM XJIOPHI-, OPOMHI-, MOIUA-, KapOoHaT-, (ocdar-, CUIHKaT-,

cyibdar-, THUAPOKCHI-UOHBI, KATHOHBI aMMOHHS M  MOHBl M3YYEHHBIX METAJJIOB,

IPUCYTCTBYIOILME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

® NPUMEHATH OCHOBHBIE OIEPALlUM MBICIUTEIBHON JEATENIBHOCTM — QHAJIW3 M CUHTE3,

cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3AINI0, BBISIBICHUE MPUUMHHO-CIIEACTBEHHBIX CBS3€H — JIs

M3YYEHHUS CBOICTB BEIIECTB M XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAyYHbI€ METO/IbI T03HAHUS

— Ha0JIt0/IeHNe, U3MEepeHHe, MOJICTUPOBAHHE, SKCIIEPUMEHT (peaabHbIN U MBICICHHBIN).

3.COAEP) KAHUE OBYYEHUA

9 KUIACC

BemecTBo M XUMHYeCKas peaKkuus

[lepuonnueckuii 3akoH. llepmoamyeckas cucremMa xuMuueckux i3nemeHtoB . U.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX IMEPUOMAOB, KalMs, KAIbLIHMS U HMX COCJUHEHUH B COOTBETCTBUHU C
IIOJIOKEHUEM DJIEMEHTOB B lleproauyeckoi cucteMe U CTpPOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOM PEIIETKM U BHUJA XUMUYECKOU
CBSI3U.

Knaccugukanus ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COECIWHEHMM, Ie€HEeTHYeCKas
CBS3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XuMUYECKUX peakuil Mo pa3u4HbIM IpHU3HaKaM (IO YUCILY U COCTaBy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOPAaTUMOCTH, MO YYacTHIO KaTalu3aTopa). JK30- H
SHIOTEPMUYECKHE PEAKIINN, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTue 0 cxopoctu XuMHUUeckoi peakiuu. [lonarue o6 oOpaTMMBIX U HEOOpATHMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonstue o
karamuse. Ilonatme o0 xXuMuyeckoM paBHOBecUM. @DakKTOPBl, BIMSAIOLNIME HAa CKOPOCThb
XUMHUYECKON PEAKIIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJICKTPOHHBIA OallaHC OKUCIUTEIhHO-
BOCCTAHOBUTENIbHOU peakiuu. CocTaBieHUE ypaBHEHUU OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIX
PEaKIuii C UCIIOIb30BAaHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopust PIEKTPOTUTUYECKON AUCCOLMALUU. DIEKTPOIUTHI U HEAICKTPOJIUTHL. KaTuoHsbl,
aHUOHBI. MeXaHu3M [HMCCOLMALMM BEIIECTB C Pa3JIMUYHBIMU BHUJIAMU XUMHUYECKOW CBSI3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIE DJICKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
MPEJICTaBICHUA 00 JICKTPOIMTUYECKON aumccoruanyi. KadecTBeHHBIE pPEaKIMU Ha HOHBI
[TonsiThe o ruzponn3e cosen.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJCIISIMH KPHUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W aiamasa), CIOXKHBIX BEHIECTB (XJIOpUAa HaTpHs),
HCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMYECKOM pEaklMu OT BO3JACHCTBHUS Pa3IUYHBIX
(aKkTOpOB, MCCIEIOBAHKUE JJICKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpoIlecca AUCCOLHAITN
KHCJIOT, Iejoueld W cojied (BO3MOXXHO HCITOJIb30BaHKME BHJIEO MaTEPHAIIOB), IPOBEICHUE
OTIBITOB, WLTIOCTPUPYIOIIUX TMPH3HAKK MPOTECKAHMS PEAKIMi MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajka, BblIelieHHe ra3a, oOpa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX pPEAKIUK (TOpeHue, peaklMH pPa3jIoKEHUs, COCIUHEHHUS),
pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIbIO KAUYE€CTBEHHBIX pEaKIMi Ha HOHBI,
pelieHue YKCIePUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (PU3MYECKHE CBOMCTBA MPOCTHIX BEILIECTB — TaJOr€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJopa (B3auMoOJeiCTBHE ¢ MeTalllaMH, HeMeTaJlJIlaMH,
mienoyamu).  XsopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelficTBHe XJI0pa U XJIOPOBOAOPO/Ja HAa OPraHMU3M 4YeJIoBeKa. BaxkHelme Xaopuasl
U X HaXO0XJIEHUE B IPUPO/IE.

OOmast xapakrepuctuka 537aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEecKHe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PHUKAIIMKA KUCIOPOJA U cepbl. XUMHUYECKUE CBOMCTBa
ceprl. CepoBonmopoj, cTpoeHue, ¢GU3MYecKue M XHUMHUYECKHe CBoMcTBa. OKCHIBI CEphbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oOmue kak MpeACcTaBUTENS Kiacca KHUCIOT M croenuduueckue). XUMHUYECKHE peakluH,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucinoTel. Ilpumenenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl M €€ COeIMHEHUH B MpUpoae. XHMHUECKOE 3arps3HEHUE OKpYKAIoLIEH cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmass xapakTepucTUKa 31eMEHTOB VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCcTpaHeHHWe B Npupoie, (HU3UUECKue u
XuUMHUeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUak, ero Gu3andeckue u XMMHUECKue
CBOWCTBA, MoytyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHe CBOMCTRa,
npuMeHeHne. KauecTBeHHass peaknyss Ha MOHBI aMMOHMS. A30THas KUCIOTa, €€ IOJy4YEHUE,
¢usmueckue M XMMHUYECKHE CBoOiicTBa (0OlIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHne HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIICH Cpeibl COSIMHEHHUSIME a30Ta (KUCIOTHBIC
JIOKJIA, 3arps3HEHUE BO3ayXa, MOUYBBl U BOAOEMOB). Docdop, alIoTpOmHBIE MOAUPUKAINH
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,



¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble CTENEHU OKHCICHMs. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMY, PACIIPOCTPAaHEHHE B
npupoze, pusnueckue 1 XUMUIecKue cBoicTBa. Ancopouus. KpyroBopor yriepoaa B mpupose.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMUYECKHE CBOMCTBA, JIeHICTBUE HA JKUBbIE OPraHU3MBI,
NOJy4eHUE U TPUMEHEHHE. DKOJIIOTHYEeCKUEe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YroapHas kuciaora u eé
CONM, WX (PU3MUECKHME M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U TNpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-uMoHBL.  Vcnonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COCIUHEHHUAX YyIiepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEPUH, YKCycHas kuciota). [Ipuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [[0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KHUpax, Oeskax, YyrieBoJaXx — M MX pOJIM B JKM3HM YeloBeKa. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPraHMUECKUX COCIUHEHUM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyY€HHE M IpPUMEHEHHE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBILIIEHHOCTH. Baxuelume
CTPOUTENbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGiemsl
6€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTEIBHBIX MaT€pPHUAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenn:

u3ydyeHre o0pa3l0B HEOPraHUMYECKHX BEILIECTB, CBOWCTB COJITHOW KHCIIOTHI, IIPOBEACHUE
KaUeCTBEHHBIX PEaKIUi Ha XJOPHUA-UOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbITHI,
oTpakaromye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOPUIOB (TaJIOT€HU[OB),
O3HaKOMJIEHHE ¢ oOpa3namMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJb30BAHUE
BHUJICOMATEPHAIIOB), HAONIOJEHHE TMpolecca OOyriauBaHMUs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH W HaOIloJieHue IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYHO MCIIOJIb30BaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX yn0OpeHuH,
HoJy4eHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHaka, IpOBEAECHUE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uoH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHANIOB), U3y4YEHHE MOJeNeld KpUCTAUNIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAueCTBEHHBIX pPeaKkIuid Ha KapOOHAT W
CIWJIMKAT-UOHbl U W3y4YEHHE TMPU3HAKOB MX MPOTEKAHUs, O3HAKOMJIEHHE C MPOJIyKIHeH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIBHBIX 3a1ad Mo TeMe «Baxnelmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OOmiass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METa/lIOB Ha OCHOBAaHUU MX
nosio’keHus B llepnonnueckoil cucreme xumndeckux anemeHToB /1. 1. MenneneeBa u ctpoeHust
atomoB. CTpoeHue MeTaysioB. MeTajunyeckas CBSA3b M METAUIMYECKas KpHUCTaJIIMYecKas
pemérka. OIEKTPOXUMHUECKUH psA HanpspkeHMH MeramioB. Dusnueckue W XUMHUYECKHE
cBoiicTBa MeTaiuioB. O0mue crocoObl MOy4eHHsT MeTa/lIoB. [oHsATHE O KOPpO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTanb, 4yTryH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.



[Ilenounbie MeTauIbL: NTOJIOKEHUE B [leproanueckon cucteMe XMMUYECKUX 3J1eMEHTOB /1.
W. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Ipupoje. OPuznueckrue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUN.

[[{erouHO3EMENBbHBIE METAJUIBI MarHuid M Kajaplui: 1mojiokeHue B [lepuogmyeckont
cucreMe xumudeckux sneMeHToB JI. M. MeHaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. PuU3nyeckue U XMMHUYECKHE CBOMCTBA MarHus M Kajblus. BaxkHeimme coelnHeHus
Kanbpus (OKCUI, TUAPOKCU, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucteme xumudeckux ayemeHTo [ U.
MenpeneeBa, CTpO€HHE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCHIA ATFOMHHHSI.

Kenezo: mnonoxenne B Ilepmonuueckoid cucreme XUMHUECKUX 3ieMeHToB [[. M.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupojae. Ousznyeckne U XMMHUYECKUE CBOMCTBA
xene3a. Okeuawl, Tuapokeunsl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3llaMi METaUIOB W CIUIaBOB, HX (U3MUYSCKUMH CBOMCTBAMH,
U3YYEHUE PE3YJbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNB30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJCHCTBUS OKCUIA KaJbIUs U HATPUS C BOJOH (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KajbllHs, alFOMUHUA, HKMHKa, xene3a (II) u xenesa
(III), meau (II), HaGmroieHKEe U OMMCAHUE MPOLIECCOB OKPALIMBAHUS IUIAMEHW MOHAMH HaTpus,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THUIPOKCH/IA IIMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 33]1a4 10
TeMe «BakHel1e MeTasulbl U UX COCTUHEHUSY.

XuMus M OKpyxKamoLas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB U XHUMHUYECKHX peakiuii B OwiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIICH cpebl (TpeieibHas JOMyCTUMas KOHIIEHTPaIUs
BerniecTs, qanee — [1/IK). Pons XxuMuu B penieHuu 3K0JO0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Meoswcnpeomemnnie ceasu

Peanuzanusi MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHU XMUMHUH B 9 Kiacce OCYIIEeCTBISIETCS
4yepe3 HCIHOJb30BaHMWE KaK OOIMMX €CTECTBEHHO-HAYyYHBIX TMIOHATHWA, TaK ¥ TOHSATHH,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/I€NIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIM (akKT, THUMOTE3a, 3aKOH, TEOpHs,
aHaNM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYyJa, DJCKTPUUECKH 3apsj, TMPOBOJAHHUKH, TOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPHUCTAUIMYECKAss pEMIETKa, CIUIaBbl, (U3UYECKUE BEIUYUHBI,
€MHUILBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COIHIIE.

buonorus: dorocuHTe3, npixanwe, Omocdepa, IKOCHUCTEMA, MHUHEpAIbHBIC YIOOpECHHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIEC BEILIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.



4. TEMATUYECKOE IINTAHUPOBAHUE

OcHoBHBIE HanpaBJICHUA BOCIIUTATE/IbLHOM ACATECIABHOCTH C YIE€TOM IMPOTrpaMMbl BOCITUTAHUA 00:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:
2) rpa’kJaHCKOT'O BOCIIUTAHUSA:
3) HEHHOCTU HAYYHOIO [TO3HAHUS:

4) popmupoBaHUs KyJIbTYPhI 3I0POBbSI:

5) Tpy/IOBOTO BOCIIUTAHMUS:
6) PKOJIOTHYECKOT'0 BOCTIUTAHUS:

9 KVIACC
KoumnuecTBo yacos SeKTpoHHbIE Yu4er paboueii
HaumeHnoBaHue pa3aesioB U TeM Kour- IpakTu- (undbpoBbIe) NpOrpamMmbl
Nen/m  mporpamMmbl Bcero  posbHbIe  4ecKHe 06pasoBaTeIbHbIE BocnuTanusa OO0
padoThI padoTsbI pecypesr
Pa3nes 1. BemecTBO 1 XMMHYecCKHe peaKIIuH
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubnuoteka [JOK 1-6
OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnunoreka [JOK 3,6
) XUMHUYECKHUX PEAKIINi https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOUALIHS. 3 1 1 bubmuorexa [JOK 3
XUMHUECKUE PEaKIH B PaCTBOpax https://m.edsoo.ru/7f41a636
HWroro no pazneny 17
Paspnen 2. HemeTa/uibl M HX COeAMHEHUS
71 OO0mias XxapakTepuCcTUKa XUMHIECKIX 4 1 bubmuorexa [JOK 3,4,6
' snemeHToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
e ook 1
S https://m.edsoo.ru/7f41a636
2.3 OO01mas XxapakTepUCTHKA XUMUYIECKUX 7 1 bubnmoreka [JOK 1-6
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37eMeHTOB VA-rpynnsl. A30T,
dbocdop 1 UX CoeqTUHCHHS

https://m.edsoo.ru/7f41a636

o | e | im0k
KpEMHHI 1 X COMHEHMA https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Paznen 3. MeTa/LIbl M MX COEAMHEHUS
. bu6moreka [JOK 1-6
3.1 OO0111e CBOICTBA METAJIIOB 4 https://m.edS(I;E).ru/7f41a636
39 Baxwuetimme MeTamuibl 1 UX 16 bubmuoreka [JOK 1-6
COEIUHEHUSI https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpyxamomas cpeaa
41 BemectBa u maTepuansl B KU3HU 3 bu6mmoreka [JOK 3,4,5,6
YyeJioBeKa https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
0O0001mIeHNe M cCHCTEMATH3 AU 3HAHUI 3 Bronmozexa HOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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