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ITosicHuTe/IbHAsA 3aNMCKa K padoueii mporpaMme Kypca XMMHUH JJ1s 9 Kiiacca.
Pa6ouast nporpaMMa 0OCHOBHOTO 0011jero 06pa3oBaHusi 110 XMMHH COCTaBJ/IeHa Ha OCHOBe:

1. ®exmepanbHbIi 3aK0H 0T 29 fekabps 2012 r. Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii ®epepariviv» C U3MEHEHUSIMUA U JIOTIOJIHEHUSIMH OT: 7
Masi, 7 uroHs, 2, 23 utosis, 25 Hosi6ps 2013 1., 3 deBpans, 5, 27 Mas, 4, 28 urons, 21 urons, 31 gekabps 2014 r., 6 anpens, 2 mas, 29 vroHs, 13
utons, 14, 29, 30 aekabpsa 2015 r., 2 maprta, 2 utoHs, 3 o, 19 aekabps 2016 r., 1 mas 2017 r.,29 utonsa 2017 r., 29 pekabps 2017 r., 19
tdespans 2018 r., 7 mapta 2018 r., 27 urons 2018 r., 3 aBrycra 2018 r., 25 aekabps 2018 r., 6 mapta 2019 1.

2. ®epepa/bHBIA TOCY/IaPCTBEHHBIM 00pa3oBaTebHBINA CTaHAAPT OCHOBHOTO 00IIero 00pa3oBaHMsl, YTBEPXK/AeHHbBIN TpUKa3oM MUHOOpa3oBaHUs

Poccuu ot «17» nekabpst 2010 1. Ne 1897, ¢ u3MeHeHUAMH U JOTIOTHEHUSMU OT «29» nekabps 2014 r., «31» nekabps 2015 r., «07» urons 2017 r.

3. ®esepanbHbIiA MepeueHb YueOHMKOB, peKOMEH/[0BaHHBIX MUHHCTEPCTBOM 0Opa3oBaHusi PO K Hcroib30BaHU0 B 00pa30BaTe/lbHOM MpOIiecce B

o0111e00pa3zoBaTe/IbHBIX yupexkaeHusx I1puka3 MuHrcTepcTBa 00pa3oBaHust U Hayku Poccutickort @eneparuu ot 31 mapra 2014 roga Ne 253 «O6

yTBEpPXKIEeHUW (efepasbHOTO TepeuHs yueOHUKOB, PEKOMEHJYeMbIX K HCIO/Mb30BaHWI0 TIPU pealu3aljii HMEION[UX TOCYAapCTBEHHYHO

aKKpeUTAI[UI0 00pa30BaTelbHBIX TIPOrPaMM Haua/lbHOTO OOIIero, OCHOBHOTO 0OIIero cpeziHero obimiero o6pa3oBaHus» (C TIOCTEAYIOMTUMH
peaKI[sIMU)

4. «MeToanUeCcKoe MICHMO O TPerojaBaHuy yueGHOro npeamera « XuMush» B 00111e06pa3oBaTe/IbHbIX OpraHu3alusax SIpociaBckoii 06macti

5. Obpa3oBaresbHas nporpamma MOY TTecouenckoit COIIT Ha 2023-2024 yueOHBIN TO.

6. TIpumepHasi ocHOBHas 0011ieobpa3oBaTe/ibHast IporpaMMa OCHOBHOTO 00611iero oopa3oBanus (6a30BbIi ypoBeHb) , 2015 ¢ yuétom dheziepaabHOM

0011e00pa3oBaTebHOM TTPOTrPaMMbl

7. ABTOpCKasi pabouast mporpaMma Kypca XMMuUH i1t 8-9 Kiacco obirieobpa3oBaTenbHbIX yupexxaenuit . Aprop O. C. T'abpuensaH. M. [Ipoda.

8. Yueburiii iian MOY Ilecouerckoii COIL Ha 2023-2024 yu.r.

COJAEPXAHUE OBYUEHUSA

9 KITACC

BemecTBo M XMMUYecKas peakus

[Mepuoguueckuii 3akoH. [lepuoguueckas cucteMa XUMUUeCcKUx sieMeHToB [1. V1. MeHgeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTU B U3MeHEHUH
CBOMCTB XUMMWUECKUX 3/IeMEHTOB MepBbIX TPEX MepUOMOB, Kaus, Kajblusl W WX COeAUHEHUM B COOTBETCTBUU C TIOJIOXKEHUEM 3/IEeMEHTOB B
[Tepuorueckoil cUCTeMe U CTPOEHUEM UX aTOMOB.

CTpoeHue BellleCTBa: BUbI XUMHAUYECKOM CBSI3U. TUIbI KPUCTa/NIMUECKHUX PELIETOK, 3aBUCMMOCTh CBOMCTB BeLL[eCTBA OT TUIA KPUCTA/LIMYeCKOU
PEeIéTKY U BHU/la XUMUIECKOM CBSI3U.



Knaccudukauysi 1 HOMeEHK/IaTypa HeOpraHUUecKUX BellecTB. XMMHUYeCKHEe CBOMCTBA BeLeCTB, OTHOCSIMXCS K PpasIMuyHbIM KjlaccaM
HeopraHuyecKUx CoeJUHeHUH, reHeTHYecKas CBsi3b HeOpraHUUeCKUX BelleCTB.

Knaccudukanyss XuMUuecKUx peaklidii 110 pa3/MuHbIM NpU3HaKaM ([0 YMUC/Iy U COCTaBy yuyacCTBYHOIMX B peaklUy BelecTB, 110 TEeIJIOBOMY
3¢ dexTy, 0 M3MeHeHUIO CTereHel OKMC/IeHMsT XMMHUUECKUX 3/IEMEHTOB, 110 00paTMMOCTH, 10 y4YacTHIO KaTaju3aTropa). JK30- U SH/I0TepMHUecKue
peakiyy, TepMOXUMHUECKHe YPaBHEHMUS.

[ToHsiTHE O CKOPOCTA XMMHYeCKOW peakuuu. [loHsTHe 00 0OpaTMMbIX M HeoOpaTUMBIX XUMWYECKHWX peakiusx. [IoHATHe O TOMOTeHHBIX U
reTeporeHHbIX peakiysax. [loHsaThe o katanuse. [loHATHe O XMMHWYeCKOM paBHOBeCHH. PakTOpbI, BAWSIOLIME HAa CKOPOCTh XMMHUYECKON peakLd U
TI0JIO’KeHUEe XUMHUECKOTO paBHOBECHS.

OKHCIUTeTbHO-BOCCTAaHOBHUTE/IbHBIE PeaKIMH, 3JeKTPOHHBIA 0a/aHC OKHCIUTETHHO-BOCCTAaHOBUTEIBLHOM peakiy. CocTaBjieHHe ypaBHEHWI
OKHC/TUTeTbHO-BOCCTAHOBUTE/THHBIX PeakIfii C UCII0/Ib30BaHHEM MeTO/ia 3JIeKTPOHHOT0 OasaHca.

Teopusi 37€KTPONMTUUECKON AMCCOLMALIMU. O/EeKTPOJIUTBI U He3/eKTpoiuThl. KaTHOHBI, aHWOHBI. MexXaHU3M [WCCOLMALMM BELeCTB C
Pa3IMYHBIMU BUZAMH XUMHUeCKOW cBs3U. CrereHb auccorpaiii. CHbHbIe U cabble 3/1eKTPOJIUTHI.

Peakijun MoHHOTrO 0oOMeHa. Y C/I0BUs MPOTeKaHHsl peakliiii MOHHOro oOMeHa, TOoJHbIe U COKpalljéHHble MOHHbIe ypaBHeHHs peakuyii. CBoicTBa
KHCJIOT, OCHOBAHHUM U CO/ell B CBeTe MpeJcTaB/eHri 00 3/1eKTpoMMTUYecKor auccorpaii. KauecTBeHHble peakijuy Ha WOHBL. [ToHsTHE O ruzposuse
COJIel.

Xumuueckutii 3KcnepumeHm:

03HaKOMJIEHWE C MOJeNsIMHA KPUCTa/I/IMUeCKUX PelIeTOK HeOpraHW4YeCKUX BelleCTB — MeTas/yIOB M HeMeTas/uioB (rpaduTa U anMasa), CJI0KHBIX
BellleCcTB (X/0pUJa HaTpwisi), WCC/el0BaHKE 3aBUCMMOCTA CKODOCTA XUMHMUECKON peakLUWd OT BO3[eHCTBHSI pa3lWYHbIX (DaKTOpPOB, MCCefoBaHMe
3JIeKTPONPOBOJHOCTH PAaCTBOPOB BelleCTB, Ipoljecca AWCCOLMALMM KHUC/IOT, Iiejodeld M cosell (BO3MOXKHO MCIIOJ/Ib30BaHME BHJE0 MaTepHasoB),
TIPOBeZIeHHe OIBITOB, WITIOCTPUPYIOIIMX MPU3HAKH MPOTEKaHWs peakL[|ii HOHHOro oOMeHa (0Opa3oBaHMe 0cajiKa, BbliesieHHe ra3a, 0Opa3oBaHHe BOJbI),
OMBITOB, WITHOCTPUPYIOLUX NMPUMepbl OKUC/IUTE/ILHO-BOCCTAHOBUTEIBHBIX peaklyil (FOpeHHe, peaklMM pas3/loKeHWs, COe[MHEHHs), pacrio3HaBaHue
HeopraHMyecKHX BelecTB C ITOMOL[bI0 KaueCTBeHHbBIX PeaKL[i Ha HOHBI, PellleHre SKCIiepUMeHTaTbHbIX 3a/ay.

HemeTa/uibl M X COe/JHUHEHU

OOmast xapakTepucTHKa ranoreHoB. Oco6eHHOCTH CTPOeHUs aTOMOB, XapaKTepHble CTerleHH OKucyieHHs. CTpoeHHWe U (U3MUecKre CBOMCTBA
MIPOCTBIX BELLECTB — rajIoreHoB. XMMUUecKUe CBOKCTBA Ha MpUMepe xJiopa (B3auMoZelHCTBYe C MeTa/lJlaMy, HeMeTa/lJlaMy, 1ijejiouamu). X10pOBOZJOPOA.
CosisiHasg KMC/I0Ta, XMMUUeCKHe CBOMCTBa, [0/1yueHNe, IpuMeHeHUe. [lelicTBre X/10pa M XJIOPOBO/OPO/a Ha OpraHu3M uesioBeka. BakHeille X10pu/ibl
U UX HaXOXX[eHue B IIpUpoje.

OO6jas xapakTeprcTrKa 371eMeHToB VIA-rpymnmnbl. Oco6eHHOCTH CTPOEeHUs] aTOMOB, XapaKTepHble CTelleH! oKuc/aeHus. CTpoeHHe U Gpu3nyecKue
CBOMCTBA TPOCTHIX BeLeCTB — KUC/IOPOJAa U cepbl. AJJIOTPOIIHbIe MoAU(UKALMM KUCJIOpoJa U cepbl. XUMHUUecKre cBolcTBa cepbl. CepoBOAOpPOZ,



CTpoeHMe, (pu3nuecKue U XUMUUeckue cBoiictBa. OKcH/bI cepbl Kak MpeZCcTaBUTeIM KUCIOTHBIX OKCHZ0B. CepHast KMC/I0Ta, (Gu3nUecKue U XUMUUecKue
cBoiicTBa (oOmye Kak TpejCcTaBUTeNsl Kjacca KUCAOT M crieliduueckre). XUMUUeCKUe peakiUy, JieKalljie B OCHOBe IPOMBILUIEHHOr0 crocoba
TI0/IyYeHUs CepHOM KUC/IOThL. IIpumeHeHne cepHOU KMCI0ThL. CoMM CepHOM KUC/IOTHI, KaueCTBeHHasl peakliys Ha cy/bdar-uoH. HaxokieHue cepbl U eé
CoeZIMHEHU! B NpHUpofie. XUMHUYeCKoe 3arpsi3HeHHe OKpYy»Kalolllell cpefibl CoeJUHEHUSIMU Cepbl (KUCIOTHBIE OXK/H, 3arpsi3HeHue BO3JyXa U BOJJ0EMOB),
crocoObl ero rnpefoTBpaleHus!.

OO6rjast XxapakTepUCTHKa 371eMeHTOB VA-rpyrribl. OCOOEHHOCTH CTPOEHHsST aTOMOB, XapaKTepHbIe CTETIeHH OKMC/IeHHs. A30T, PaclpoCTpaHeHu e B
npupoge, Qu3nueckre U XUMUUecKue CBoMcTBa. KpyroBopoT a3oTa B mpupoje. AMMUAK, ero ¢usnueckre ¥ XMMHAYeCKre CBOMCTBa, MOJy4YeHUe U
npuMeHeHue. Cov aMMOHUS, UX (HU3NUECKHe U XUMUUeCKHe CBOMCTBa, MpyuMeHeHre. KauecTBeHHast peakLiysi HA MOHBI aMMOHUsI. A30THasi KUC/IOTa, eé
royueHve, pusnyeckrie U XUMHUeCKre CBOWCTBA (00IHMe Kak Npe/CTaBUTes Klacca KUC/IOT U crieruuueckre). VIcronb30BaHe HUTPATOB U COmeit
aMMOHHSI B KauecTBe MUHEpaJbHBIX yZoOpeHMi. XMMHUeCcKOe 3arpsisHeHHe OKpY’Karolled cpefibl COeAWHEHUsIMHA a30Ta (KUC/IOTHBIE [JOXK[H,
3arpsisHeHUe BO3/yXa, NouBbI U Boz0éMOB). Docdop, annorponHsie Mogudukauyu Gocdopa, ¢pusrueckre u xuMmudyeckue coiictBa. Okcug, pocdopa
(V) u pochopHas KucnoTa, pusmuueckre U XUMUYeCKHe CBOMCTBa, rosiyyeHue. Vcnonb3oBaHue ¢ocdaToB B KauecTBe MUHEpaIbHBIX y00peHuit.

OO6mjast xapakTeprcTHKa 371eMeHToB IVA-rpynmel. Oco6eHHOCTH CTPOEHHSI aTOMOB, XapaKTepHble CTelleHH OKHC/IeHHs. YTJ/Iepo/i, a/uIOTPOITHbIe
MozvbHKaL[|Y, pacripocTpaHeHHe B TIPUpoJe, Grsnueckre U XMMHUeCcKre cBoiicTBa. Afcopbuus. KpyroBopot yriepoga B nipupoge. OKcHzbl yrieposa,
ux ¢U3NUYeckue W XUMHUYeCKHe CBOMCTBA, JeliCTBHEe Ha >KMBble OPraHU3MbI, IOJyueHHe U NMpUMeHeHHe. JKOJorhyeckue NpoOsieMbl, CBsI3aHHbIE C
okcyzioM yriepoga (IV), rumoresa rno6anpHOr0 NOTeIUIeHUsl KJIMMaTa, NMapHUKOBBIM 3(¢eKT. YrosbHas KWAC/IOTa U eé comy, UX (usuueckie u
XUMWYeCKre CBOWCTBA, TMOJyuyeHWe W TipuMeHeHre. KauecTBeHHasl peakiusi Ha KapOoHaT-moHbl. Vcmonb3oBaHue KapOoHaToB B OBITY, MeulvHe,
TPOMBIILIJIEHHOCTH U CeJTbCKOM XO3SHCTBeE.

[TepBoHaYasIbHBIE TIOHATHSI 00 OPraHWYeCKUX BeIecTBaX KakK O COeAWHEHWsX yryiepoja (MeTaH, 3TaH, TW/IEH, alleTH/IeH, 3TaHOJ, TJIULePUH,
yKCyCHasi KicoTa). [IpupojHble NCTOUHUKH YT/IeBOAOPOZOB (Yro/ib, MPUPOJHBINA ra3, HedTh), MPOAYKTHI UX MepepaboTKu (OeH3MH), UX Pojb B OBITY U
MIPOMBIIIJIEHHOCTH. [IoHATHE 0 OMOIOTMUYeCKH Ba)KHBIX BeIeCTBAaX: JKUpaX, OeskaX, yrjieBojaXx — M WX POJIM B >KU3HM uesioBeKa. MarepranbHOe
eIMHCTBO OPraHWYeCKHX U HeOpraHuuecKuX coelMHeHn .

KpemHuii, ero ¢usnueckrie 1 XUMAYeCKHe CBOMCTBA, MoyueHre 1 npuMeHeHne. CoefviHeHUsi KpeMHUs B Tipupoge. Ob1me ripecTaBieHus 06
okcyzie kpeMuus (IV) u kpemHueBoit Kucsiore. CHIMKAThl, UX MCIOMb30BaHUE B OBITY, B MPOMBILUIEHHOCTH. BakHelile cTpouTe/ibHbIe MaTepHasbl:
KepaMHKa, CTeKJIO, LieMeHT, 6eToH, »kesie300eToH. [1pobieMbl 6€301acHOr0 UCIOMb30BaHHSI CTPOUTE/IBHBIX MaTepUaoB B TIOBCeAHEBHOM XKU3HH.

Xumuueckutl 3KcnepumeHm:

u3yuyeHre o00paslj0B HEOPraHWUecKHWX BelecTB, CBOWCTB COJITHOM KHC/IOThI, IPOBeJileHHe KaueCTBeHHbIX peaklMii Ha XJIOpWA-WOHbI U
HaOsoleHre TPU3HAKOB MX IPOTEKaHWs, ONbITHI, OTpakawoljie (r3nueckre U XMMHUUeCKHe CBOWCTBA TajJioreHOB U MX COeIMHEHUM (BO3MOXKHO
WCII0/Ib30BaHKe BHfleOMaTeprasoB), 03HaKoMJleHHe ¢ obpasijamMy XJIOpUZoB (TajoreHu/ioB), 03HaKOM/IeHHe C oOpasliaMu Ccepbl U eé coeJUHeHUsSMU



(BO3MO’KHO HCTIO/Ib30BaHUE BH/IEOMATepHAsIOB), Hab/MOieHHe Mpoljecca 00yT/IMBaHUS caxapa ToJ, eMCTBHEM KOHIIEHTPHPOBAaHHOW CEepPHOW KHC/IOTHI,
M3yueHre XUMUYeCKUX CBOWCTB pa30aBjieHHOW CEepPHOW KHC/IOTHI, TIPOBeJeHre KaueCTBEHHOW peakluy Ha Cy/b(ar-uoH v Hab/ofieHue TpU3Haka eé
MIpOTeKaHUsi, O3HaKOMJyieHWe C (U3NUeCKUMU CBOMCTBaMU a30Ta, Qocdopa M uX coeJWHEHMM (BO3MOXKHO MCII0/Ib30BaHUE BHEeOMAaTepHasoB),
obpa3tamu a30THBIX U (ochopHBIX yA0OpeHuH, rmonyueHre, cobvpaHue, paclio3HaBaHHe W W3yUeHHe CBOMCTB aMMMaKa, TIpOBeJieHre KaueCTBeHHBIX
peakiii Ha MOH aMMOHUS U (ocdaT-uoH U U3yuyeHue MPU3HAKOB MX MPOTeKaHUs, B3aUMO/IeliCTBHE KOHLIEHTPYPOBaHHOW a30THOM KMCJIOTHI C MeJbI0
(BO3MOKHO HCTOMb30BaHWE BUeOMAaTepyasoB), W3yueHWe Mojesiell KPUCTa/UIMYeCKWX PeInéToK anmMasa, rpadura, QyrsiepeHa, 03HaKOMJIEHHWE C
MPOLIECCOM a/ICOPOIIMM PacTBOPEHHBIX BEIECTB aKTUBMPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOra3a, MojiyyeHWe, coOMpaHue, pacro3HaBaHWe U
M3yuyeHHe CBOMCTB YIJIEKHC/IOTO Ta3a, TPOBe/leHWe KaueCTBEHHBIX peaklMii Ha KapOOHAT M CH/IMKAT-WOHbI M W3y4yeHHe MPU3HAKOB UX TPOTeKaHUs,
O3HaKOMJIEHHe C TMPOAYKLMEeN CUIMKAaTHOM MPOMBILIZIEHHOCTH, pelleHHe >SKCIepUMeHTabHBIX 3a/ad IMo Teme «BakHelIMe HeMeTa/Ulbl U UX
COeTUHEeHUs».

Meta/uibl 4 UX COeAMHEHHUSA

OO011ast XapakKTepUCTHKA XUMHUUECKUX 3JIEMEHTOB — METa/IJIOB Ha OCHOBAaHHMHU WX T0JI0KeHUs B [Teprojuueckoli cucTeMe XUMUYECKUX 37IEMEHTOB
O. W. MeHngeneeBa u cTpoeHuss aToMoB. CTpoeHrWe MeTayioB. MeTtaqmueckasi CBS3b U MeTa/UIMyecKass KpUCTa/UIMUecKas peLIéTKa.
DMeKTPOXUMHUUECKHA PsiJ| HANpsbKeHui MeTasyioB. dr3ndeckre ¥ XMMAYeCcKre CBocTBa MetasuioB. ObIue crmocoObl monyueHust MeTasuioB. [ToHsTHE 0
KOPPO3WH METaJ/IOB, OCHOBHBIE CITOCOOBI 3aIUThl UX OT Koppo3uu. CriiaBbl (CTanb, UyTyH, JIOPaTlOMUAHUNA, OpOH3a) U WX TIpUMeHeHWe B ObITYy U
TIPOMBILLIEHHOCTH.

[IlenoyHble MeTasIbL: ToJI0KeHUe B [leprognueckoil cructeMe XUMHAYeckKux 31eMeHToB 1. V1. MeHzeneeBa, CTpoeHHe UX aTOMOB, HaXOXKJeHHe B
npupofie. Pusnyeckre U XUMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpud M Kamusi). OKCUABI M THAPOKCHU/BI HaTpus U Kanus. [IpumeHeHHe I[eI0UHBIX
MeTaJI/IOB U UX COeJIUHeHU.

[[lelouHO3eMe/IbHBIE MeTa/l/Ibl MarHUM W Ka/lbLUW: MojiokeHuWe B Ilepuoauueckol cucTeMe XuUMUUecKux 3yieMeHTOB [I. M. MeHpesneeBa,
CTpOeHNe MX aTOMOB, HaXOX/eHHe B Mpupofie. Pusnueckre U XMMHAYeCKHe CBOMCTBA MarHUs W Ka/iblLus. BakHelIMe coefuHeHUs KanbLus (OKCHZ,
THJIPOKCH/], COJTH). ZKECTKOCTH BOJIBI U CITOCOOBI €€ YCTPaHEeHHUS.

AmomyHnit: nonoxeHue B Ilepuojuueckoil cucreme xuMuueckux 3jeMmeHToB [I. M. MeHzeneeBa, CTpoeHUe aTOMa, HaXxOKJeHUe B IIPUPO/eE.
dusnyeckrie U XUMHUUeCKUe CBOMCTBA a/lFOMUHKMS. AMQOTepHbIe CBOMCTBA OKCH/IA ¥ TUAPOKCH/IA aTFOMUHKS.

JKeneso: mosnoxenue B [leproanueckod cucteMe XUMHUecKux 3neMeHTOB [. VM. MeHpeneeBa, cTpoeHHe aToMa, HaXOK[eHWe B TIPHUPOJe.
dusnueckre U XUMUUecKre CBOMCTBa xxese3a. OKcUbl, TUIPOKCHABI U conu xeste3a (II) u »kenesa (II1), ux cocras, CBOMCTBa U MOMy4YeHue.

Xumuueckuti 3KcnepumeHm:

03HaKOMJIeHWe C 0o0pa3laMyd MeTa/uiIoB W CIUVIAaBOB, WX (U3NUYECKUMH CBOWCTBAMHU, W3yueHWe pe3y/IbTaTOB KOPPO3UM MeTa/UIOB (BO3MOYKHO
WCTIONb30BaHWe BHeOMaTepuasaoB), 0cobeHHOCTel B3aMMOJENCTBUSI OKCHZA Ka/lblsi W HaTpusi C BoJAOW (BO3MOXKHO WCIIOJIb30BaHUe



BU/leOMaTepyasoB), UCC/efloBaHNe CBOWUCTB »KECTKOW BOJBI, Tpoliecca rOpeHUs ’kese3a B KHUCA0poje (BO3MOXKHO HCTIOb30BaHUE BU/jeOMaTepuasosB),
MPU3HAKOB TIPOTEKAaHUsI KAUECTBEHHBIX peakldii Ha MOHBIL: MarHusl, KaJblys, aTlOMUHUSA, LIMHKA, >kene3a (I1) u »kenesza (III), mequ (I1), HabmogeHre U
OTMCaHVe TIPOLIECCOB OKpAIIMBaHUs T/IAMEHW WOHAaMM HAaTpHs, Kalvs W Kajblvs (BO3MOKHO WCIIO/Ib30BaHME BHZEOMAaTepyasioB), WCCIefoBaHKe
amQoTepHBIX CBOWCTB TUAPOKCH[A aTIOMUHUS W THAPOKCHJA I[MHKA, pellleHHe 3KCIepUMeHTalbHBIX 3a/lau Mo TeMe «BakHeline meTaniabl U UX
COeIVHEHUSD».

XuMHus ¥ OKpy’Kamuas cpeja

BemjectBa ¥ MaTepuasibl B TOBCETHEBHOW >KWU3HU uesioBeKa. be3ornacHoe MCMO/Ib30BaHHMe BELIECTB M XMMHUUECKMX peakiuid B ObITy. IlepBast
TIOMOLL[b TIPY XMMHUYECKHX 0’KOTaX U OTPaBJIEHHUSIX.

XumHueckoe 3arpsi3HeHHe OKpYKarolell cpefbl (TpefesibHast AOMyCTHMasi KOHLIeHTpaus BelecTs, fanee — I[1/JK). Poap xuMun B peleHUA
9KOJIOTHUECKUX TIPOOJIeM.

Xumuueckuti 3KcnepumeHm:

n3ydeHre 00pa3i[oB MaTepPHasoB (CTEKIIO, CT/IaBbl META/IJIOB, ITOJTUMEPHbBIE MaTePHAIIbI).

Mexcnpeomemnble cesns3u

Peanu3zanust MeXNpeIMETHBIX CBsi3el MPU U3YUYeHUM XUMHU B 9 Kjacce OCYIECTB/SIeTCS depe3 HCIO/Ib30BaHUWE KaK OOIUX eCcTecTBeHHO-
HaYYHBIX ITOHATHH, TaK U TIOHSTUM, SIBJISFOIIAXCS CUCTEMHBIMU JI/1S OT/Ie/TbHBIX TIPEJMETOB eCTeCTBEeHHO-HAYYHOTO I[UKIIA.

OOue ecTecTBeHHO-HayuyHble TIOHSITWS: HAyuHbIA (DakKT, TUIOTe3a, 3aKOH, TeOpWs, aHalW3, CHHTe3, KiacCU(UKAlWs, [MepUOJUIHOCTE,
Hab/roieHNe, 3KCIIepUMEHT, MO/IelTMPOBaHue, U3MepeHue, MO/iesTh, SIBJieHHe, TTapHUKOBBINA 3Q(eKT, TeXHOIOTHs], MaTepUasbl.

®du3nKa: MaTepusi, aTOM, 3JIEKTPOH, POTOH, HEMTPOH, MOH, HYK/IW/, U30TOIIbI, PAZIMOAaKTUBHOCTh, MOJIEKY/I1a, 3JIeKTPUUECKHM 3apsi/i, POBOJHUKH,
TIOTYTIDOBOJHUKY, [TU3/IEKTPUKH, (OTO3/IEMEeHT, BeILecTBO, Tejlo, O0OBEM, arperaTHoe COCTOSIHME BeIleCTBa, Tra3, pacTBOP, PaCTBOPHUMOCTH,
KpHUCTa//IMuecKast peréTka, CrijiaBbl, Gu3nuecKre BeTMYUHBI, eJUHULIbI M3MepeHUs], KOCMUUeCKOoe TIPOCTPaHCTBO, TUIaHeThl, 3Bé34b1, CoMHLe.

Buonorust: ¢otocuHTe3, abixaHue, Ouocdepa, 3KOCHCTeMa, MHHepajbHble yAOOpeHWs, MHKPO37eMeHThl, MaKpO3JeMeHThbl, THTaTelbHbIe
BellecTBa.

Teorpacdus: atmocdepa, rugpocdepa, MUHEPAbI, TOPHbIE TIOPO/IbI, TIOJIe3HbIE UCKOTIAeMbIe, TOTTUBO, BO/IHbIE PECYPCHI.

IVNIAHUPYEMBIE PE3YJ/IbBTATBI OCBOEHMA IIPOI'PAMMBI II0O XVMMHMM HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUIA

JINMUHOCTHBIE PE3YJIbTATBI
JINYHOCTHBIE Pe3y/IbTaThbl OCBOEHUSI POTPaMMbI OCHOBHOT'O 00111ero 00pa30BaHusI JOCTUTAlOTCS B X0/ie 00yUeHUsi XMMUM B eJUHCTBe YUeOHOU 1
BOCMIUTATeIbHOM [IeITeIbHOCTA B COOTBETCTBHMM C TPAJULMOHHBIMA DOCCHUMCKUMH COLIMOKYJ/IBTYPHBIMM M [[YyXOBHO-HPaBCTBEHHBIMHU LIeHHOCTSIMH,



MPUHATBIMM B 0OIlecTBe TMpaBW/IaM{d M HOPMaMH TIOBeJleHHSI M CIIOCOOCTBYIOT IIpoOL{ecCaM CaMOIIO3HAHHWS, CAMOPa3BUTHS M COLMaNM3aliu
00yJarouuxcs.

JInyHOCTHBIe pe3yJsibTaThl OTPaKAalOT TOTOBHOCTh OOYUarOLIUXCsS PYKOBOJCTBOBATHCS CHCTEMOM TMO3UTHBHBIX LEHHOCTHBIX OpHUEeHTalud u
pacilupeHye OTbITa [iesTeJIbHOCTH Ha eé OCHOBe, B TOM UKC/Ie B YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUS:

L[eHHOCTHOT'O OTHOILIIEHUSI K OTeUeCTBEHHOMY KYJ/IbTYPHOMY, HICTOPUYECKOMY ¥ HAyUHOMY HacJie[Ji0, TOHMMAaHUsI 3HaueH!s] XUMUYeCKOH HayKH B
JKM3HM COBPEMEHHOTo O0O0IIecTBa, CIIOCOOHOCTH Bia/ieTh AOCTOBEPHOW HWH(OpMalell O TepefoBbIX [JOCTWKEHHWSX W OTKPBITUSIX MHDPOBOW U
OTeueCTBEeHHOW XMMUH, 3aMHTePeCOBAaHHOCTH B HAYUYHBIX 3HAaHUSX 00 yCTPOWCTBe MUpa U 001[eCTBa;

2) rpaX/{aHCKOr0 BOCIIMTAHNA:

TIPe/ICTaB/IeHUsT O COLMA/NBHBIX HOPMAax M TpaBW/IaX MEeX/IMYHOCTHBIX OTHOIIEHWH B KOJJIEKTHBEe, KOMMYHHKATHBHOW KOMITETEHTHOCTU B
00IIIeCTBEHHO TI0JIe3HOH, yueOHOMCCIe/j0BaTe/TbCKOH, TBOPUECKOM U JIDYTMX BHJAX JeATeJLHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JleTe/IbHOCTH TIPY BBITIOJTHEHUM yueOHBIX, IM03HABaTe/JbHBIX 3aay, BBITIOJIHEHUH XMMWYEeCKHUX SKCIepUMEHTOB, CO3/JaHMM y4yeOHBIX ITPOEKTOB,
CTpeMJ/IeHHsI K B3aMOTIOHMMaHHIO M B3aMMOIIOMOIL{M B TpoLiecce 3TOM yueOHOM [esTe/lbHOCTH, TOTOBHOCTH OLIeHMBaTh CBOE TOBeJjeHHe U TOCTYITKU
CBOMX TOBAapHIIlei € MO3UL{MM HPAaBCTBEHHBIX M MTPAaBOBBIX HOPM C yYETOM OCO3HAHUS MOC/Ie/ICTBUM ITOCTYIIKOB;

3) eHHOCTH HAaYYHOT0 NTO3HAHHUS:

MMPOBO33peHUYeCKHe Tpe/iCTaBleHHs O BelljeCTBe M XMMHYeCKON peakl[iM, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKU U
COCTaBJISIFOIIYE OCHOBY [Jis TIOHUMAaHUsi CYI[HOCTM Hay4YHOM KapTWHBI MHpa, TNpeJCTaBAeHus 00 OCHOBHBIX 3aKOHOMEDHOCTSIX Pa3BUTHS TIPHUPOJBI,
B3aMMOCBSI3SIX UesioBeKa C MPUPOJHOM CpeJioi, O POJIM XUMHUH B TIO3HAHUM 3TUX 3aKOHOMEPHOCTel;

T03HaBaTe/IbHbIe MOTHBLI, HalpaB/ieHHbIe Ha TI0/yYeHHe HOBBLIX 3HAHWM 10 XMMHUH, HeoOX0quMbIe /Jisi 00BsICHEeHUsT HabJTr0/1aeMbIX TIPOLIECCOB U
SIBJIEHUH, TTI03HaBaTeIbHOW, NH(POPMALIMOHHON U YUTATebCKOM KY/IbTYpPhI, B TOM UHC/Ie HaBBIKOB CAMOCTOSITeJIbHOW PabOThI C yuyeOHBIMU TEKCTaMH,
CTIPaBOYHOM JTUTEPATYPOMH, IOCTYITHBIMU TeXHIUECKUMU CPe/ICTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTepeCc K 00yYeHWI0 U TMO3HAHUIO0, MH0003HATELHOCTh, TOTOBHOCTh U CIOCOOHOCTh K CaMOOOpa30BaHUI0, TIPOEKTHOW M HCC/Ie/[0BAaTe/ThCKON
JlesTe/IbHOCTH, K 0CO3HAaHHOMY BBIOOPY HarpaB/ieHHOCTH M yPOBHs 00y4eHHs B ja/ibHeHIeM;

4) dopmupoBaHus KyJIbTYPbI 3J0POBbA:

0CO3HaHUe 11eHHOCTH ’KM3HH, OTBETCTBEHHOI'0 OTHOILIEHHS K CBOEMY 3/I0POBbIO, YCTAaHOBKU Ha 3/10pOBBI 00pa3 KU3HH, OCO3HAHHE MOC/Ie/ICTBUN
Y HeIpusiTue BPeJHBIX TpUBbIUeK (yroTpebsieHUsT anKorossi, HAapKOTHKOB, KypeHMs1), HeoOXoAUMOCTH coO/tofieHHsl TpaBu/ 0e30MacHOCTH TIpU
obpalljeHuH ¢ XMMUUEeCKUMHU Bell|eCTBaMH B ObITY 1 peaslbHOM »KU3HY;

5) TPyAOBOro BOCIIUTAHHA:



HHTepec K MpakTUYecKoMy U3yueHUIo Tipodeccuii ¥ Tpy/ja pa3IuyHOro po/jia, yBaKeHUe K TPYAY U pe3y/ibTaTaM TPY/JOBOH JesTebHOCTH, B TOM
YKC/ie Ha OCHOBe NPUMEHEHHUS! TIPeIMETHBIX 3HAaHWM T0 XWMHWH, OCO3HAaHHBLIM BHIOOp WHWBHYaJbHOM TPAEKTOPUM TPOZOIKeHHsi 00pa30oBaHUs C
YUETOM JIMUHOCTHBIX UHTEPECOB U CITOCOOHOCTH K XUMHH, 001I[eCTBEHHBIX UHTEPECOB U MOTPEOHOCTEH, YCITeITHOH NpodeCcCUOHA/TLHOM JesITe/TbHOCTH U
Pa3BUTHA HEOOXOUMBIX YMEHHM, TOTOBHOCTb aJjalITUPOBATLCS B IPO()eCCUOHAILHON CpeJe;

6) 5K0/I0rH4YeCcKoro BOCIUTAHMS:

9KOJIOTUUYECKU 1iejiecoobpa3sHoe OTHOIIEHHE K MPUPO/ie KaK MCTOUHUKY >KU3HU Ha 3emsie, OCHOBe e€ CYIIleCTBOBaHUS, TOHUMaHHe 1[eHHOCTH
30pOBOr0 U 6e30macHOro obpasa )KM3HH, OTBETCTBEHHOE OTHOIIIeHHe K COOCTBeHHOMY (DU3UUeCKOMY U TICUXMUECKOMY 37I0POBbIO, 0CO3HAHKE [IEHHOCTH
Co0OJTI0/ieHusT MpaBu/1 6e30TacHOTOo MOBe/IeHUs TIPH paboTe C BelleCTBaMH, a TAKXKE B CUTYAIUAX, YIPOXKAIOIINX 30POBbI0 U YKM3HU JTIO/IEH;

CMOCOOHOCTH TIPUMEHSTh 3HaHMS, TIOJTyYaeMble TIPH U3yUeHUH XUMUM, 711 PeIIeHUs 3a/1ad, CBA3aHHBIX C OKPY’Karolllel MpUpOIHON CpefioH, s
TIOBBIIIEHNS YPOBHSI 3KOJIOTMUECKON KYJIbTYPbI, OCO3HAHUA T106a/bHOTO XapaKTepa SKOJIOTMUEeCKWX Tpo0sieM W MyTed WX pelleHrsl TOCPeiCTBOM
METO/[OB XUMUH, SKOJIOTUUECKOTO MBIIIUIEHHUS, YMEHUS] PYKOBO/ICTBOBAThCSI UM B TI03HABATeIbHON, KOMMYHUKATUBHOM U COLIMATBHOMN MpaKTHKe.

METAIIPEJMETHBIE PE3YJ/IBTATBI

B cocraBe meTamnpe/IMETHBIX Pe3y/bTaTOB BBIJIEJISIOT 3HAUMMBIE /i1 (OPMUPOBaHKS MHUPOBO33PeHUs 00IjeHayuHble TIOHATUsS (3aKOH, TeOpUs,
TIPUHLIMIT, TUTOTe3a, (aKT, CHCTeMa, TPOLeCC, SKCIePUMEHT W JIpyroe.), KOTOpble UCIMO/b3YIOTCI B eCTeCTBEHHO-HAayUHBIX YUeOHBIX TIpefiMeTax W
TIO3BOJISIIOT Ha OCHOBE 3HAHWM M3 3THX IIPeAMETOB (POPMUPOBATH IPECTAB/I€HHE O LIeJIOCTHOM HAayuHOW KapTHHE MHpa, M YHUBEPCA/bHBIE yueOHbIE
JeficTBus (TTO3HaBaTe/bHbIE, KOMMYHUKATHBHBIE, DPETY/IATHBHBIE), KOTOpPble 00eCITeUMBalOT (hOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITE/IbHOMY
TJIAHUPOBAHUIO U OCYILECTB/IEHUIO YUeOHOU /e Te/IbHOCTH.

ITo3HaBare/ibHbIe YyHUBEPCAIbHBIE YUeOHbIe JeiCTBHA

Ba3oBble jiorHueckue AefdCcCTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTUUECKOTO MBILLIEHUs] MDY OCBOEHWH 3HAHWU: PacKpbIBaTh CMbBICA XUMHYECKUX TOHSATUN (BBIAENSTH KX
XapaKTepHbIe NMPU3HAKU, YCTAaHAB/IMBATh B3aUMOCBSI3b C IPYTUMHM MOHATHSIMU), UCTIO/Ib30BaTh MOHSTHUS /11 00BICHEHUS OT/Ie/bHBIX (PAKTOB U SIBJIEHUH,
BbIOMPATh OCHOBAHMS Y KPUTEPUH /IS KIAaCCU(UKAIUM XMMUUYECKHX BEITIeCTB U XUMUUECKUX PeaKIi, YCTaHAB/IMBATh IPUUUHHO-C/IE/ICTBEHHBIE CBSI3U
MeXJy 00beKTaMH U3yUueHUs, CTPOUTh JIOTUUECKHE PaCcCyKAeHUs (MHYKTUBHbBIE, Ie[yKTUBHbBIE, TT0 aHA/IOTHH), Ie/1aTh BLIBO/IbI 1 3aK/TIOUEHNS;

yMeHUe TIPUMEHSTh B TIPOIiecce MO3HaHUS MOHATUS (TIpeJMeTHbIe U MeTalpe/MeTHbIe), CUMBOJIMUeCKre (3HaKOBbIe) MOJEe/TH, UCII0/Ib3yeMbie B
XVMUH, TTPeoOpa30BbIBaTh IIMPOKO TIPUMeHsIeMble B XUMHUU MO/Ie/TbHbIe TTPe/ICTaB/IeH!s] — XUMHUUeCKUH 3HaK (CMMBOJI 3/IeMeHTa), XUMHUeckast hopmyia
Y ypaBHeHHWe XWMUYEeCKOW peakluyd — TPU pellleHnd y4eOHO-TI03HaBaTeNbHBIX 3a/lad, C YYETOM 3TUX MOJENbHBIX TPE/CTaB/eHud BBIABIASTL U
XapaKTepPU30BaTh CYIECTBEHHbIE PU3HAKK U3yUYaeMbIX 00BEKTOB — XUMHUECKUX BEIIeCTB U XUMUUECKUX PeaKLUi, BISIB/IATL OOII1e 3aKOHOMEPHOCTH,
TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U U TTPOTUBOPEUUS B U3yuaeMbIX TIpolieccax U siBJIeHUsIX.

Ba3oBble HcciejoBaTe/IbCKHE JJeMCTBHSA:



yMeHHUe UCII0/Ib30BaTh M0CTaB/IeHHbIe BOMPOCH B KaUeCTBe MHCTPYMEHTa MO3HaHHS, a TaKKe B KaueCTBe OCHOBBI /11 ()OPMHUPOBAHMUS TUIOTe3bI
TI0 TIPOBEPKe MPaBU/IbHOCTH BbICKA3bIBaeMbIX CY)K/€HHH;

nprobpeTeHye OMbITA 110 TJIAHUPOBAHUIO, OPraHU3aly U MPOBeJIeHUI0 YUeHNUeCKX 9KCIIepUMeHTOB, yMeHHe Habmo/aTh 3a X0/I0M Ipoliecca,
CaMOCTOSITe/IbHO IPOTHO3MPOBaTh €ro pesysbTaT, (popmysnupoBaTh 0000IeHHs M BBIBOJbI MO pe3ysbTaTaM IIPOBEJEHHOTO OIbITA, UCCIeH0BaHUs,
COCTaBJISATh OTYET O MPO/ie/IaHHOM paboTe.

Pa6ora c uapopmanmeii:

yMeHue BbIOMpaTh, aHaIM3UPOBaTh W MHTEPIPETUPOBaTh WH(POPMALMIO Pa3/IMUHBIX BUZOB U (OPM TpeACTaBleHUs, TOIy4aeMyl0 U3 Pa3HbIX
WCTOYHUKOB (HAayuUHO-TIOMYJ/ISIPHAsl JIUTepaTypa XUMUYECKOro CO/lep)KaHWs, CIIPaBOYHbIe TOCOOuWs, pecypchl VIHTepHeTa), KpUTHUYECKH OL|eHUBATh
TIPOTUBOPEYMBYIO U HEJJOCTOBEPHYIO MH(OPMALHIO;

yMeHUe TIpIMEHSTh pa3/MuHble MeTO/bl U 3alpochl MPU TMOUCKe W 0TOOpe WH(OPMALMM M COOTBETCTBYIOLIMX [JaHHBIX, HEOOXOJUMBIX [Isi
BBITIOJIHEHNsI yueOHBIX W TI03HABaTe/lbHBIX 3aJiay OIpe/ie/IEHHOr0 THUIa, TNpHOOpeTeHHe OMbITA B 00/1IaCTH MCIOIb30BaHUS HMH(OPMAIIOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJa/ileHHe KY/IbTYPOW aKTMBHOTO HCIIO/b30BAHUS Pa3/IMUHBIX TOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BbIOMPATh
OTNTUMaJIbHYI0 OopMy Tpe/icTaBIeHHs HHPOPMALMK U WITFOCTPUPOBAaTh pelllaeMble 3a/jaull HeC/I0XKHBIMU CXeMaMH, ivarpaMMamH, Apyrumu popmaMu
rpadyky ¥ X KOMOMHALUAMUY;

yMeHHe UCI0/b30BaTh U aHalM3UpOBaTh B Mpoljecce yueOHOM U UCC/e[0BaTe/IbCKOM [1esaTe/IbHOCTH MH(OPMALIMIO O BIUSIHHAM ITPOMBIIIEHHOCTH,
CebCKOT0 XO3sHCTBa ¥ TPAHCIIOPTa Ha COCTOSIHUE OKpY»Karollleil MpUpOJHOM cpejibl.

KoMMyHUKaTHBHBIE yHUBepCa/IbHbIe yueOHbIe AeHCTBHA:

yMeHus 3aflaBaTh BOTIPOCH! (B XOfe AWanora U (Wid) AUCKYCCHM) TIO CYILECTBY 00CY»XJaeMOl TeMbl, (JOPMYIHMPOBaTb CBOM TpPeAI0KEeHUs
OTHOCHUTE/ILHO BBITIONTHEHUSI TIPeJIOXKeHHOU 3afaul;

yYMeHUsl TpeJCTaB/sTh TOMydeHHble pe3ysbTaThl [103HABATEJbHOW [esiTeJIbHOCTA B YCTHBIX M NMHUCbMEHHBIX TEKCTaX; JefaTh Ipe3eHTaLyio
Pe3y/IbTaTOB BBINOHEHUs] XUMUYECKOr0 SKCrieprMeHTa (1abopaTopHOro OmbITa, 1ab0paTopHOM paboThI 10 UCC/IeJOBAHHUIO CBOMCTB BelleCTB, yueGHOro
TPOEKTa);

yMeHUs1 yueOHOro COTPyJHAYECTBa CO CBEPCTHHKAMH B COBMECTHOM IO3HABAaTe/JIbHOM M WCCIeZ0BATe/NbCKON esTeTbHOCTH TIPH PellieHud
BO3HMKAIOLMX Tpo0/ieM Ha OCHOBe yuéra OOLIMX MHTEpecoB M COT/IacOBaHUS MO3UIMH (00CyxJeHus, 0OMeH MHEeHHSIMH, «MO3TOBbIE IITYPMBD»,
KOOD/IMHALIMsI COBMECTHBIX /IeMCTBUH, Orpe/iesieHre KpUTepHeB I10 OLieHKe KauecTBa BLIOJTHEHHOM paboThl U pyrue).

Pery/siTUBHbIE YHHBepCa/IbHbIE YueOHbIe /el CTBUS:

yMeHHe CaMOCTOSITeJIbHO ONpejiesisiTh LeNd [JeATeJbHOCTH, I17IaHUpOBaTh, OCYIIEeCTB/STh, KOHTPOIMPOBaTb W IIPU HEOOXOAWMOCTH
KOpPPeKTUPOBaTb CBOIO [lesTe/IbHOCTb, BbIOMpaTh Harbosee 3¢(deKTHBHBbIE CIIOCOOBI pellleHHsl Y4eOHBbIX M IMO3HaBaTe/bHbIX 3aJay, CAMOCTOSITENIbHO
COCTaB/ISITh UJIM KOPPEKTHPOBAThb Mpe/I/IOKeHHbBIN alrOPUTM AelCTBUNA MPY BBITIOJTHEHUH 3alaHuM C YYETOM TIOy4eHHs] HOBBIX 3HAaHWW 00 M3ydyaeMbIxX



obnekTax — BelleCTBax M peaKluAX, OLleHHMBATL COOTBETCTBHE ITOJIyUE€HHOI'O pe3yJ/jibTaTad 3asIBJICHHOU e, yMeHHe HCII0/Ib30BaTh U aHA/IM3MPOBATH

KOHTEKCTBI, Tpe/jjlaraeMbie B YC/IOBUH 3a/IaHUH.

INNPEAMETHBIE PE3YJ/IbTATBI

B cocraBe nipeiMeTHBIX pe3y/IbTAaTOB 10 OCBOEHHIO 00513aTe/TbHOTO COJiepXKaHus, YCTaHOB/IEHHOTO IJaHHOM (efiepanbHOM paboueit IporpaMmot,
BBIZIE/IAIOT: OCBOEHHBIE 00YUarOI[UMKCS HayuHble 3HAHUSA, YMEHHS U CIIOCOOBbI JeMCTBUH, Crierjuduueckue A/s peAMeTHOH 06/acTi « XUMUs», BU/IbI
JIesITe/IbHOCTH TI0 MOJTyUeHHI0 HOBOTO 3HaHMsI, ero MHTepIIpeTaljyu, Mpeobpa3oBaHUI0 ¥ IPUMEHEHHIO B PA3/IMUHBIX YUeOHBIX ¥ HOBBIX CUTYaL|MsX.

K koHIy 00yueHus B 9 Kjacce npejMeTHbIe pe3y/IbTaTbl HA 6a30BOM ypOBHE I0/DKHBI OTPayKaTh CHOPMHUPOBAHHOCTE Y 00yUarOIIUXCsl YMEHHIM:

PaCKpBIBaTb CMBICJI OCHOBHBIX XUMHWUECKUX TMOHSATUM: XUMHUECKUMN 3/iIeMeHT, aTOM, MOJeKyJa, WUOH, KaTHOH, aHWOH, TIPOCTOe BellecTBO,
CJTIOXKHOE BelLL[eCTBO, BaJIeHTHOCTh, 3JIeKTPOOTPHULATe/IbHOCTb, CTelleHb OKWC/IeHHs, XUMHUecKas peaklys, XAMUUecKasl CBsi3b, Terl/IOBOM
3¢ deKT peakiiv, MOJIb, MOJISIPHBIM 00BEM, PACTBOP, 37IEKTPOJIUTHI, HETEKTPOIUTBI, 3/IEKTPOIUTHUECKAs JUCCOIMAIUS, PeaKIud UOHHOTO
oOMeHa, KaTanM3aTop, XWMHUYECKOe paBHOBecHe, O0OpaTUMble W HeoOpaTHMble Deaki[iW, OKWC/IWTe/NTbHO-BOCCTAaHOBUTE/BHBIE peaKivy,
OKHMCJIMTE/b, BOCCTAHOBUTEJb, OKHUCJIEHWe U BOCCTaHOBJEHWe, asuIoTpOrvsi, aMpOTepHOCTh, XUMHUecKas CBs3b (KOBa/leHTHas, HWOHHasd,
MeTajuiduecKast), KpUCTa/iuueckasi peréTka, KOppOo3usi MeTa/l/IoB, CILIaBbl, CKOPOCTb XMMMUECKOW peakli[uu, Tpefie/iIbHO [A0IyCTUMasi
koHueHTpauus [TJK BelecTsa;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUN U TIPUMEHSITh 3TU TOHSITHUS NIPU OMMCAaHUM BeIlleCTB U UX MpeBpalleHul;
WCII0JTb30BaTh XUMUUECKYIO CUMBOJIMKY /IS COCTaB/IeHust (hOpMYJI BEIIeCTB ¥ YPaBHEHU XUMUUeCKUX PeaKIvi;

OTpezeNiaTh BaleHTHOCTb M CTeeHb OKWCJIEHUS] XMMUYEeCKHX 3JIEMEHTOB B COeJMHEHUSIX Pa3/IMYHOr0 COCTaBa, MPUHAJIEKHOCTh BelleCTB K
orpesie/IEHHOMY KJ/acCy CoeAWHeHHH 1o ¢dopMysiaMm, BUJ, XUMUUECKON CBsi3U (KOBajieHTHasi, MOHHAsi, MeTa//TMuecKasi) B HeOpraHUUeCKuX
COeTMHEHUSIX, 3aps] WOHAa I0 XUMHUYeCcKod ¢opmyse, xapakTep Cpefbl B BOAHBIX DPACTBOpAax HEOPraHUUYECKWX COeMHEeHUH, THIT
KPHCTa/I/TMUeCKOU PelliéTKU KOHKPeTHOTO BelllecTBa;

packpeiBath cMbica Ilepuoguueckoro 3akoHa [. V. MeHpeneeBa Y [1eMOHCTPUPOBAaThb €ro MOHMMaHWe: OMUCHIBaTh M XapaKTepPU30BaTh
Tabmunyto hopmy ITeproguueckol CUCTeMbI XUMUYECKHX 37IEMEHTOB: Pa3/iMuaTh MOHSITHS «TJIaBHas NoArpymna (A-rpyrimna)» U «moboyHast
noarpynma (B-rpyrma)», manble W 6OosbIliMe TIEPUOJBI, COOTHOCHUTH 0003HaueHHsi, KOTOpble WMEIOTCS B TIEPUOAWYECKOW Tabmuile, C
YUCIOBBIMU  XapaKTEPUCTUKaMU CTPOEHUsST aTOMOB XUMWYECKWX 37eMEeHTOB (COCTaB W 3apsifi sapa, o0ljee UHMCIO 3/1eKTPOHOB W
pacrpefiejieHle UX TI0 3JIEKTPOHHBIM CJIOSIM), OOBSICHATE OOII[e 3aKOHOMEPHOCTH B W3MEHEHWM CBOMCTB 3JIEMEHTOB U WX COEJUHEHWN B
rnpejiesiax MajblX TIEPUOAOB U IJIaBHBIX TTOATPYNI C YUETOM CTPOEHUS KX aTOMOB;

K/IaCCU(UIMPOBATh XUMHUUECKHE 3JIEMEHTHI, HeOPraHUYEeCKHe Bell[eCTBa, XUMHUEeCKHe peaklyy (M0 YMCIY W COCTaBy Y4YaCTBYIOIIUX B
PeaKI|H BelleCTB, TI0 TETUIOBOMY 3P deKTy, 1Mo U3MeHeHUI0 CTeTieHeld OKUC/IEHUS] XUMUUeCKUX 3/IEMEHTORB);



XapaKTepu30BaTh (OIMHUCHIBATL) 00IMe U crierudruyeckie XUMUYeCKHe CBOMCTBA MPOCTHIX M COXKHBIX BEIECTB, MOJTBEPXKasi OMMCaHUe
NpyMepaMu MOJIEKYJISIPHBIX Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUUECKUX peaKLuii;

COCTaB/ISITh YPaBHEHUsI 3JIeKTPOUTUYECKON AUCCOIMALIUN KUCTIOT, 11jeIoueld U Cojieid, TIoJTHbIe M COKpallléHHble ypaBHEHUS peaKl{iii MOHHOTO
oOMeHa, ypaBHeHUsI PeaKL[|ii, TIOATBEPKAAIOIINX CyI[eCTBOBAHME MeHeTHUECKOW CBSI3W MEXKY BeILeCTBaMH Pa3/IMYHbIX K/IaCCOB;

PacKpbIBaTh CYIIHOCTb OKUC/IUTEIbHO-BOCCTAHOBUTE/ILHBIX pPeaKI[Ui MOCPeCTBOM COCTaB/IeHUs 3/IEKTPOHHOTO OajilaHCca 3THX PeaKIvii;
MPOTHO3MPOBAaTh CBOMCTBA Bel[eCTB B 3aBUCUMOCTH OT UX CTPOEHUs, BO3MOXXHOCTH TMPOTeKaHUs XUMUUEeCKUX MpeBpalljeHuil B pa3/InyHbIX
YC/IOBUSIX;

BBIUMC/ISITE OTHOCHUTEIbHYH) MOJIEKYJ/ISIPHYI0 M MOJISIDHYIO MAacChl BeLecTB, MacCOBYIO JIOMI0 XMMHWUYECKOTO 3jieMeHTa 1o ¢opmyrie
Coe/IMHeHNsI, MaCCOBYIO I0JTO Bell|eCTBa B PACTBOPE, MPOBO/AUTL PACUETHI 0 YPaBHEHUIO XUMUUECKON peaKiuy;

Co0OJTI0/IaTh MpaBWJ/Ia TOb30BAHUS XUMHUECKOW MOCY0UN U jlabopaTopHbIM 000pY/[0BaHUEM, a TaKXKe MpaBU/a o0palleHus C BelleCcTBaMHU B
COOTBETCTBUM C UHCTPYKIUSIMU TIO BHITIOTHEHUIO J1TaOOPaTOPHBIX XUMUUECKUX OTBITOB IO MOTyUeHUI0 U COOMpaHMIo ra3000pa3HbIX BEIeCTB
(aMMHaKa U yryIeKUcIoro rasa);

TPOBOJIUTL PeaKI[|H, TIOATBEPIKAAIOIIe KaueCTBeHHBIA COCTAB Pa3/IMUHBIX BEIEeCTB: PACMO3HABaTh OMBITHBIM TMYTEM XJIOpPH[-, OPOMU/I-,
uoau -, kKapboHar-, pocdar-, cunmkar-, cynbhaT-, THAPOKCU-UOHBI, KATHOHBI AMMOHUS M MOHBI M3YUYEHHBIX METAJUIOB, MPUCYTCTBYIOIIVE B
BO/IHBIX PaCcTBOpax HeOpraHUYeCcKuX BelllecTs;

TIPUMEHSTh OCHOBHBIE OTlepaliid MBICIUTE/TBHON [IeSTeTbHOCTH — aHau3 U CUHTe3, CpaBHeHHWe, 000011eHe, CUCTeMAaTU3alLMI0, BhISBIEHHE
TIPUUMHHO-CJIe/ICTBEHHBIX CBsI3eM — JJis1 M3yueHUs] CBOMCTB BeleCTB U XUMHUECKUX peakiivii, eCTeCTBeHHO-HayYHble MeTOJbl TT03HAHUS —
HabJroieHe, U3MepeHre, MO/Ie/TUPOBAaHNe, SKCTIEPUMEHT (peaibHbIl ¥ MbICTIEHHBIH).



III . TemaTHueckoe NJIAaHUPOBAHUE

COCTaB/IeHO Ha OCHOBE

- OOIT OO0 TIlecouenckoi COL i OCHOBHOM LLIKOJIBI

- ABTOpCKOM mporpaMMbl Kypca XuMuu 11 8-9 kimaccoB obijeobpa3oBaTesibHbIX yupexxzeHui (6a3oBbiii ypoBeHb) O.C.I'abpuensiHa 2012 ¢ yueToMm

TIPUMEPHOM MPOTrpaMMBbI 110 XUMHUH U deepanbHOM 001ieo6pa3oBaTe/ibHOM ITPOrpaMMOii.

- Metopuueckoro nrcbMa Jlerapramenta 10 1o xumuu Ha 2018-2024 yuebHbBIN TOZ
- YueGHoro myiaHa mwKosibl Ha 2023 — 2024 yuebGHbIN rof

Paspen, Tema Kon-Bo Kon-Bo JL/p. I1/p. K/p.
4acos 4acoB
aBTOPCKOM | paboueii
TMPOrpaMMbl | [IPOT PaMMBbI

Bsepenue. OOmasi ~ XapakTepuCTHKa  XUMHYecKux |10 10 11 1
5/IeMEHTOB Y XMMHUYeCKMX peakiuil. Ilepuoamueckuit

3dKOH U HepI/IO,Z[I/I‘-IECKaH CucCTeMa XMMHUUYeCKHUX 3/IeMeHTOB
O IA WMMassmamanna

Tema 1. MeTanbl 14 13 8

Tema 2. INpaktukym 1. CBoMCTBa METa/IJIOB U UX 3 4 3 1
coeZIMHeHUM

Tewma 3. HemeTannsl (25 u)-1 25 24 22

Tewma 4. TIpakTukym 2. CBOICTBa COeZJMHEHMI HEMeTaIoB |3 4 3 1
Tema 5. Opranvuueckue coeIUHEHUS 10 7 4 1
Tema 6. O6001IeHMEe 3HAHWH TT0 XUMUU 3a KyPC OCHOBHOM |3 6

IIKOJEI (2 u)+4

BCEro 68 68 45 6 4




IIpakTryeckas yactb

Ne ypoka Tema

2 JlabopaTopHbiii orieIT 1. [TomyueHre THAPOKCH/A IMHKA M MCCIe0BAHUE er0 CBOMCTB

6 JlabopaTopHbIii ombIT . 2.MoieTMpoBaHKe TIoCTpoeHus [Tepruojuueckoii CUCTEMBI
XUMHYeCcKux 371emeHToB /1. V1. Mengeneesa.

7 JlabopaTopHbIi OMEBIT 3. 3aMellleHue )Kee30M Me/iM B pacTBope cyibdara meau (I1).

8 JIabopaTopHBIH OIMbIT4. 3aBUCIMOCTh CKOPOCTH XMMHUUECKOM PeakIuy OT IPUPO/bI
pearupyroliux BelllecTB Ha IpUMepe B3auMO/JeNCTBHS KACIOT C MeTaljlaMU.
5.3aBHCHMOCTb CKOPOCTHM XMUMWUECKOW peakLiMU OT KOHLIEHTpalliy pearypyronmx
BelleCTB Ha TpHUMepe B3aMMOJENCTBUS LMHKA C COJISHOM KWCIOTOW pa3iMuHOU
KOHLIeHTpaL1H.

9 JIabopaTOpHBIi OIBIT 6. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOW PeakLyH OT TIJI0Main
COMNPUKOCHOBEHHS pearvpyrolux BelecTs. 7. MoJienMpoBaHye «KUITALErO C/10s1». 8.
3aBUCHMOCTb CKOPOCTU XMMUUECKOW peakLiuy OT TeMIepaTyphbl pearupyroyx
BellleCTB Ha IpUMepe B3aumo/ielicTBUs oKcrga meau (II) c pacTBopoM cepHOU KUC/IOThI
pa3MYHON TeMIlepaTyphbl.

10 JlabopatopHbiii onbIT 9. PaznoxkeHue MepokcHa BOJOPO/a C TIOMOIIIBI0 OKCHA
mapranija (IV) u katanasel. 10. O6HapyKeHHe KaTaaa3bl B HEKOTOPBIX MHILEBBIX
nposiykTax. 11. IHrubupoBaHue B3aUMOZIEHCTBHSI KUC/IOT C METa/I/IAMU YPOTPOITUHOM.

13 JlabopatopHbiii onibIT12. B3auMozielicTBYe PAaCTBOPOB KUCJIOT U COJIEH C METaJ/IaMH.

15 JlaboparopHbiit onbiT13. O3HaKOMIIEHHE € pyJaMu >kene3a. 14. OkpaiivBaHuie
TJIaMeHH COJISIMM L1eJIOUHBIX MeTaslyIoB.

17 JlabopaTtopHbiii onbIT15. B3aumogelicTBre Kaiblus ¢ Bojol. 16.ITonyueHue
TUJIPOKCH/IA KaJIbLIUsl ¥ CCTIe/JOBaHKe er0 CBONCTB.

19 JlabopartopHbiii onibiT17. TTomyueHre TUAPOKCHA aMFOMUHUS U UCCIeIOBaHUE ero
CBOWCTB.

21 JlabopaTopHbIii orbiT18. B3auMogelcTBIe Keme3a C COSTHOM KUC/IOTOH.

22 JlabopatopHbiii onbiT19. TTonyuenue rugpokcuos xxene3a (I1) u (I1T) u u3yyeHue ux
CBOMCTB.

24 ITpaktuueckasi pabora 1. OcyijecTBaeHHe LENMOYKH XUMHUYECKUX TIPeBPallieHui.

25 IMpakTUyeckasi pabota2. ITosyyeHe ¥ CBOMCTBA COeAMHEHUI METaJIIOB.

26 IpakTHueckas pa6ora3 PemreHue 3KCiepuMeHTA/ILHBIX 33/]a4 10 TeMe
«MeTanabl 4 UX COeJUHEHUSI».

31 JlaboparopHusiii orbIT20. [TosryueHue 1 pacrio3HaBaHWe BOIOPO/A.

32 JlabopartopHsiii onbiT21. MccnejoBaHie MOBEPXHOCTHOTO HATSPKEHUSI BOJIBL.




22.PacTBopeHue llepMaHraHara Kajuus Wil MeJJHOrO KyIropoca B BoZe.

33 JlabopaTopHbiii ombIT23. T'maparanus o6e3BokeHHOro cynbdarta megu (II). 24.
M3roToBieHye TUICOBOrO OTMevatka. 25. O3HaKOMJIeHHEe C KOJUIEKI[HEeH OBITOBBIX
¢bunbTpoB. 26. O3HaKOM/IEHHE C COCTaBOM MUHEpabHOM BOBI.

35 JlabopaTopHbiii onbIT27. KauecTBeHHas peakiiys Ha rajioreHu/1-MOHBI.

28. Ilony4yeHure U pacrio3HaBaHUe KUC/IOPOJa.

36 JlabopartopHsiii ombIT JI. 29. 'opeHure cepel Ha BO3AYXe U B KUCIOPO/E.

38 JlaboparopHsiii ombIT. 30.CBoMCTBa pa30aB/IeHHON CepHOM KUC/IOTHIL.

40 JlabopaTtopHbiii onbiT31. MI3yueHre CBOMCTB aMMHUakKa.

41 JlabopaTopHbiii orbiT32. Pacnio3HaBaHHe COiell aMMOHUSL.

42 JlabopaTopHsbiii oreiT33. CBoiicTBa pa3baB/ieHHOM a30THON KUCIOTEL 34.
BsaumogeiicTBHe KOHLIEHTPUPOBAHHOM a30THOM KHUC/IOThI C MeJbIO.

44 JlabopatopHbiii onbIT35. 'opeHne Gocdopa Ha BO3AyXe U B KUCIOPO/E.

45 JlabopaTopHbiii orbiT36. PacniosHaBanue gocdaTos.

46 JlabopatopHbiii onbiT37. T'opeHue yI/isi B KUCTIOPO/JIE.

47 JlabopartopHaiii onbIT38. ITo/ryueHre yroJbHOM KMCIOThI M H3yUeHHE ee CBOMCTB.

48 JlaboparopHsiii orbIT39. [Tepexo KapboHaToB B ruipokapOoHaThl.40. PasnoxkeHue
rugpokapboHaTa HaTpusl.

50 JlabopaTopHsbiii oreiT41. TTosryyeHrie KpeMHEBOM KUCIOTHI M U3yUeHHe ee CBOMCTB.

52 IIpakTueckas padora Ne 4 «PemeHue YKCIePUMEHTA/IBHBIX 3aJa4 M0 TeMe
«Hemetasnsl IV - VII rpynn u ux coejUHEeHUN»».

53 ITpakTrueckas pabora Ne 5 TTomyueHue, coOOMpaHue 1 pacrio3HaBaHUE ra3oB.

54 IIpakTueckas pa6ora Ne 6 «PemeHue YKCIePUMEHTa/IBHBIX 3aJa4 M0 TeMe
«OcCHOBHbIE K/1acChl HEOPraHUYECKHX COeJUHEHUM»».

56 JlabopaTopHbiii onbiT42. I3roToBIeHHe MO/ie/Ieil MOJIeKYJ1 YTIeBOI0PO/IOB

58 JIabopaTopHbIii O1bIT43. CBOMCTBA T/IML[EPHHA.

61 JTabopatopHbiii onbiT44. B3aumoielicTBre roKo3bl ¢ ruzipokcuaom meau (I1) 6e3

HarpeBaHWs U NIpYU HarpeBaHUM. 45. B3auMo/ielicTBUe Kpaxmasa C MO[OM.

KoHTponb 3HaHMit

Ne ypoka Tema

3 BxopHas quarHoctiueckasi pabora
27 «MeTa/uib»

55 «HemeTanbi»

62 WToroBasi KOHTpoJ/IbHas paboTa




HNcnosbp3oBanue o0opyaoBaHus neHTpa «Touka pocra»

Pazpen, Tema Bcero Hcrons3yemoe 0bopyaoBanue (B TOM 4rciie 000pyAoBaHre 00pa3oBaTeibHOrO
4acoB LlenTtpa «Touka pocta», 060py/i0BaHHe peruoHaaIbHOrO npoekTa «LudpoBas
obpa3oBatesibHasi cpejia» HalMOHAMBLHOTO TIpoekTa «O0pa3oBaHue»

BBesenve.  OOmiasi ~ XapakTepucTWKa — XuMuU4eckux |10 [Tpubop AJ1st UAMIOCTPALKU 3aBUCUMOCTH CKOPOCTH XMMUUYECKOW peakLiy OT
3/IeMEHTOB M XUMHYeCKUX peakuuil. [lepuoguueckuii YCJIOBUI

3aKkoH U [leprognueckasi cucTeMa XMMHYECKHUX 3/IEMEHTOB
O. Y. MeHngeneeBa

Mertanbl 17 JaTuvk 3/1eKTpOrpOBOSHOCTH

Jatuvk nasneHus

MarHuTHas Mellajka

[Tpubop AJ1s TosTyueHus ra30B WM anmapat Kurra

Hoyt6yku mobusHOTO Knacca («IIudposasi obpa3oBaTe/ibHast Cpefia»)

Hemetanibl 28 JaTuuK 3/1eKTpOIpOBOAHOCTU

LudpoBoit MUKpOCKOTT

Amnmnapar A5l NpoBefieHus1 XMMUdeckux mnpotieccoB (AITXP)
JaTuuk Xyiopyz - HOHOB

[Tpubop A5t omipefiesieHus COCTaBa BO3ZyXa

ITpubop AJist osyueHus ra3oB WM anrapat Kurnrmna

JlaTuuK TemrepaTypbl /IaTUHOBBIN

Haruvk pH

MarauTHas Mellajka

JaTuvk HUTpaT - HOHOB

HoyTt06yku mobunsHoro knacca («Lnudpoast obpa3oBaresibHasi cpefja»)

Opranuueckue coefiMHeHUs 7 Hatuuk pH

MarnauTHas Mellajka
JaTuuK XJIOpUZ, - HOHOB
J1aTuvK HUTDAT - NIOHOB

0060611IeH1e 3HAHUM 110 XUMHH 3a KypC OCHOBHOM IIKOJIBI |6 TaTuvK TemrepaTyphl MIaTUHOBLIN
MlaTuuk TemrepaTypbl TEPMOIIAPHbIH
Hoyt6yku mobunmsHOTo Kiacca («Lludposasi obpa3oBatenbHast cpefia»)




BCero

68 |

IToypouHoe ny1aHMpOBaHMe MO0 XUMUH, 9 K/1acc,

(2uaca B Hejes0, Bcero 68 uacos),

Tema ypoka

V3yuaeMble BOIIPOCHI

OKCITePUMEHT:
JleMOHCTpal[MOHHBIHN
OTIBIT

JI. — nabopaTopHbIii
OTIBIT

[TpakTnueckas
4acTb

Buy xoHTpOss

NupuBupyanbHas
pabora

HomarrHee
3a/jaHue

§

Cpoku
TIPOXOXK/eHUS

I1nan dakT

Wcnosnb3yemelie
3/IeKTPOHHbIE
pecypchbl
Wcnone3yemoe
obopyioBaHue
(B TOM UMCIIE
obpazoBaresibH
oro Llentpa
«Touka
pocTa»,
obopyioBaHue
PervoHa bHOTO
MpOeKTa
«udposas
obpazoBaresibH
as cpejia»
HaL[MOHATBEHOT
0 TIpoeKTa
«O0bpa3oBanue
»

Beegenue. OOmjas XapakTepUCTHMKA XHMHUYECKHX IJIEMEHTOB M XHUMHUecKux peakiui. Ilepuopuueckuii 3akoH u I[lepuopuueckasi cucrema
XUMHUYecKux 31emeHToB [I. 1. MenpeneeBa (10 u)

ITpaBusia TeXHUKU
6e30macHOCTH IpH
pabote B KabuHeTe
XUMHH.
XapakTepucTuka
371eMeHTa I0 ero
TI0JIO’KEHUIO B
ITepuouueckoii
cucTeme
XMMHYECKUX
snemeHToB /1. U.
Memnpereesa.

IMepuoauyecKnii 3aK0H.
Ileproguyeckas cucreMa.
XMMMYeCKHX 31eMeHTOR [I.
WN. Menpeneeea,

ITepuoguyeckas cuctema
XUMHUUYECKUX 3/IeMEeHTOB
O.N.MengeneeBa —
rpaduueckoe oTobpaXkeHue
ITepuoguueckoro 3akoHa.
®u3nuecKuii CMbICT HOMepa
J/1eMeHTa, HoMepa repuoja u
HOMepa I'PYMIIbL

. PazmuHble (hopmbl
Tabmue . U.
MeneneeBa.

Pab6ora c
TepMUHAMU
Pabora ¢
Tabuen

n
1,3(unTath
) Ymp.
7,8(muc.)
OB3 no
TeTpazu

HoyTtbyku
MOOWJTBHOTO
Kjacca
«udposas
obpa3zoBaresibH
as cpega»




3aKOHOMEPHOCTH U3MeHEeHUs
CBOJCTB 3/IeMEHTOB B
nepuofax U rpymnmnax.
3nauenue [lepuosryeckoro
3aKOHa U TIepUOANUeCKOn
CHCTeMbI XUMHUECKUX
anemeHToB [1.V1. MeHpeneeBa

CBoiicTBa
OKCH/[IOB, KUCJIOT,
OCHOBaHUM U
CoJieH B CBeTe
TeopUu
I/IEKTPOJIUTHUECKO
1 Auccoruanvy u
OKHUCJIeHUsI-
BOCCTAHOBJIEHHS.

CTrpoeHye BeIIECTBA: BU/IbI
XHMHYeCKOH CBA3N, TR

XapakTep MpoCToro
Bell|eCcTBa; CPaBHEHNE
CBOWCTB MPOCTOTO BelllecTBa
CO CBOMCTBaMM TIPOCTHIX
BeII[eCTB, 00pPa30BaHHbBIX
COCe/IHAMH TI0 TIepUOAY

JI. 1. TTonyuenue
TUJPOKCHZA [IUHKA U
MCC/Ie/I0BaHNEe ero
cBoiicTB. IIpaBuna
TeXHUKU 0e30MacHOCTH

Pabora ¢
TabuIen

[12(uuTaTh
)

Ynp.2,3
(OB3),4(1
uc.)

Jaruuk
ypoBHs1 pH



https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/

371eMeHTaMu; aHaJ0TUYHO [/
cocefieii IO TIOATPYIIIIe.
CocTaB U XapakTep BbICIIEro
OKCH/Ia, TUIPOKCHA,
JIETY4ero BOJOPOAHOTO
coefuHeHus (AJ1st
HeMeTa/oB). CBOMCTBa
OKCH/IOB, KUCJIOT, COJIeld 1
ocHOBaHUM B ceeTe TO/]
TIPOLIECCOB OKWC/IeHUSI-
BOCCTaHOBJIEHUSI.
'eHeTnueckue psiibl MeTasUIa
Y HeMeTaJlsa.

BxopHas
[IMarHOCTHYeCKast
pabora.

KommnekcHas
pabora

3afaHusi Mo
BBIOODY

CTtpoeHue aToma

Pabora ¢
TabuIen

Ynp

L I12
(oBTOPUT
b)Ymp.
9,10,11(rm
c.)

https:/
www.vaklass.

ru/p/himija/
89-klass/

periodicheskii

-zakon-i-



https://www.yaklass.ru/p/himija/89-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651
https://www.yaklass.ru/p/himija/89-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651

IIOJOKEHHMEM J/IEMEHTOB B stroenie-
I ”
atomov-
CTPOCHWEM MX ATOMOB.
CTpoeHue 3/71eKTPOHHBIX 163960/
060s10ueK aToma rnepBbix 20 stroenie-
3/IeMEHTOB [1ePHOUeCKON iadra-atoma-
cucremsl [I.1. MenpeneeBa. 173651
ITonsTue o AwmdoTepHOCTE. Im2 HoyTtbyku
nepexoIHbIX TeHeTUUeCKUH psif (moBTOPUT MOOUIBEHOTO
3/IEMEHTaXx. TIePEXO/THOTO 3/IEMEHTA. b) yIip KJacca
2,3(mmc.) «Iudporas
obpa3oBare/bHa
s cpefia»
Iepropnueckuii XMMHUeCKast OpraHu3aLys . Moge/nu aToMOB 1. 3(4MTaTh) https://
3aKOH U JKUBOW M HE)KMBOM NMPUPOJBL. | 3/1eMeHTOB 1—3-ro ympl- akla
IMepuoauueckast XUMHUUeCKH COCTaB si/pa, neproioB. Mozesnb 4(rmc.) Www.yakid
cuctema MaHTHUU ¥ 3eMHOM KOpBI. CTPOEHHUS 3eMHOT'0 ss.ru/p/
XUMHUUYECKUX XUMUUeCKHe 371eMeHTEI B 11apa (TornepeyHbIi himij a/89-
3/IeMEHTOB KJIeTKax )KUBBIX OPraHU3MOB. | paspes). klass/
O.W.MenpeneeBa. | Makpo- U MUKPO3/IeMEHTHI. JI. 2.MogenvpoBaHue iodich
TOCTPOEHHUs eriodiches
Tlepro/UecKoi kii-zakon-i-
CUCTeMBbI XUMHUUEeCKUX Stroenie_
snemeHTOoB /1. 1. tomo
MenpeneeBa. atomov=
Q3HaKoMIeHue ¢ 163960/
Mojensamu. periodiches
KPHCTAITHYECKHX :
» kaia-
HEOPraHWYecKHX tablitca-i-
BEIIECTR — METANLIO0R. zakonomer
M HEMETAIZIOB nosti-
lzmeneniia-
CAMKHDBIX BEIIECTE X
(xnopuaa HaTpusa). SVOIStv-
I[TpaBuia TeXHUKU khimichesk
He3omacHoCcTH i -174105
O6o61ieHe Knaccngmkanmsa JL 3. Pa6ora ¢ https://
CBe/leHHi 0 XUMHYECKHX DeAKIIHi [0 3aMellleHHe JKeIe30M TepMHHaMu 114 resh .
XUMUIECKIX PA3IMYHBIM NPUIHAKAM (0 | MeJH B PaCTBOpe (umratn),
PeaKLusX. YHCIY ¥ COCTABY. cynbdara megu (1I). ymp 3- [subject/
4(muc.) lesson/

Vccneposanve



https://resh.edu.ru/subject/lesson/2437/start/
https://resh.edu.ru/subject/lesson/2437/start/
https://www.yaklass.ru/p/himija/89-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/89-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/89-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-tablitca-i-zakonomernosti-izmeneniia-svoistv-khimicheski_-174105
https://www.yaklass.ru/p/himija/89-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651
https://www.yaklass.ru/p/himija/89-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651

BelIeCTR, 110 TeNJ0BOMY 3aBMCHMMOCTH. 2437/start/
cTefieHel OKHUCIEHUHA XUMHUYECKOH PeaKIHH_
i resh.edu.ru
XHMHUYECKHX TEMEHTOR, 110 | OT BO3JeACTRUS
Karanusaropa), JK30- U tdaxTopos, lesson/
IHJ0TePMHUYECKHE DeAKITHH, | HCCIeOBAHNE
21
TePMOXUMHYECKHE /IEKTPONPOROTHOCTH.
YpPaBHeHusd, PACTBODPOR BEIIEeCTR,
Knaccubuvkaiys XAMUYeCKUX | IPOLIecca
peaKL[I/H‘/JI IO pa3/IMYHbIM OUCCOIUAITAN KHCIOT,
HpI/IBHaKaM: «YHUCJIO U COCTaB mﬂnﬂﬁﬁ_mm
pearupyomumx u (BO3MOXKHO
00pa3syoIuxCs BelecTB»,
o HCI0NbI0BaAHNE BUE0
«TernyoBoH 3¢ dexT»,
MATepHAIOR),
«Hal1paBJ/IeHHUE», «U3MEHEeHHEe
CTereHeil OKUC/IeHUs OPOBEACHHUE OUBITOR,
5/1eMeHTOB, 06pa3yIoLUX UAOCTRHPYHOIIHX.
pearupymoliie BeliecTBa», OPU3HAKHW.
«haza», «ICTIO/Mb30BaHUe OPOTeKAHWS PeaKIuii.
KaTaau3aTopar». HOHHOr0 00MeHA.
(0OpazoBanue ocanka,
BhIie/IeHHe Ta3a,
00pa30BAHKE BOJRI),
ONBITOR,
HLIIOCTPUPYIONIUX.
OpUMephI.
OKHMCINTENbHO-
BOCCTAHOBUTENRHBIX
PeaKui (ropenye,
PeaKIMH PA3I0KeHHUs,
coeJuHeHNd),
pacmo3HABAHUE
HeopraHuyecKnux.
BEIIECTR C TIOMOIIBI0
KAYeCTBeHHBIX
peakuyii Ha NOHEBL
WHCcTpyKTax TO
ITonsiTue o IoHATHE 0 CKOPOCTH . 3aBucUMOCTb Pabora ¢ 84- hiIQS’ { {
CKOpOCTH XUMHYECKOW DeaKIIN, CKOPOCTH XUMUYECKOM Tabsuiiedt 5(unTarh) resh
XUMUYECKOH IonaTue 06 00PATHMBIX M. | peakLjuy OT OPUPOJEI



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2437/start/

peakLuu. He00pPATHMEIX XHMHYECKHX | PeardpyroLUX BellecTB. Ymp. &U-bJ-QCIZ
peakumax, [Tonarue o 3aBUCHMOCTb CKOPOCTH 1,3(0B3) lesson/
LOMOreHHBIX M XUMHYeCKOH peakLiiu OT NOAroTOBU
LETEDOreHHRIX PEAKIMAX, | KOHLieHTpALMM T 2102/start/
IlousaTye 0 KaTanuse. pearvpyroIiux BeliecTs. coobuery
IoHATHE 0 XUMHYECKOM € Ha TeMy
JI. 4. 3aBUCUMOCTB
paBHoBecHH. PAKTOPLI, . «CKOpOCTb
CKOPOCTH XUMHUECKOU XUMMYECKI
BIugiomue Ha CKOPOCTE. peakiyy OT MPUPO/bI X
AUMHHECKON DEAKIIUH M pearvpyroiimx BelecTs peaK]_u/If/i»
TLONOKEHHUE XML Ha rpyUMepe
m B3aUMO/IeHCTBUSI KUCJIOT
BOCCTAHOBHTEALHRIE. C MeTaJllaMHu.
PeaKIuy, JIeKTPOHHBIH 5. 3aBucuMOCTS
fanaHc OKHCINTENRHO- CKOpPOCTH
BOCCTAHOBUTENLHOH XUMHUECKOH
peaknuy., CocrapneHyde peakiyn ot
YPABHEHHH OKMCIMTeNbHO- | KOHUEHTpaljn
BOCCTAHOBHTENRHBIX pearvpytomux
< BEIL[eCTB Ha TIpUMepe
REGKIVIHLCHCHIRANRARIERL B3aUMOZEHCTBYS
MET0Aa AICKTROHHOT. LIMHKa C  COJISTHOM
banauca. KUC/IOTON pa3/InyHOM
KOHL|EHTDALH.
[TpaBuia TeXHUKU
He3omacHocTH
DaKTOpEI, [. 3aBucuMoCTb I15(umntaTh Jaruuk
BJIMSIIOLLME Ha CKOPOCTH XUMHAYeCKOH ) TeMIiepaTypsl
CKOpPOCTb PeakIvu OT MJIOLau Ymp.
XUMUUECKUX COTIPYKOCHOBEHMUSI 4(0OB3),
peakiuii. pearupyolUx BeliecTs HaWTH
(«KUMSIIUNA CIo»). uH¢popmatll
3aBUCHMOCTb CKOPOCTH UI0 0
XUMHUECKOHN peakiuu HEOOBbIUHBI
OT TeMIEepaTypbl X
pearupyroIux XUMHYeCKH
Berects. JI. 6. X
3aBUCHMOCTb CKOPOCTH peaxIusx,
XUMHWYECKOH peakLiu c/ienaThb
OT TJIOIIAAN Tnipe3eHTar]
COTIPUKOCHOBEHUSI Uio.
pearupyrorux

BelLLleCTB. 7.



https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/

MopenvpoBaHue
KMIISLLEro c/1os». 8.
3aBUCHUMOCTE CKOPOCTU
XUMUYECKOHN peakiyu
OT TeMITepaTyphl
pearupyoIrx BemiecTs
Ha rpumepe
B3aUMO/IeHCTBUS
okcuga meau (11) ¢
PacTBOPOM CepHOM
KHCJIOThI Pa3/IMUHON
TeMImepaTyphbl.
Pemenue
3KCIePUMEHTANBHBIX.
3apau.llpasuna
TeXHUKH 06e30MacHOCTH

10 Karanusaropsl u
Karasus.
VHrubuTOpHI.
AHTUOKCUIAHTHI.

. TomoreHHbI! 1
reTeporeHHbIN
KaTaussl.
®DepMeHTaTUBHBIN
Kartanus.
Wurubuposanue. J1. 9.
Pasnoskenue nepokcuja
BO/IOpPO/IA C ITOMOLI[bIO
okcyya mapratia (IV) u
Karanasbl. 10.
OG6HapysKeHHe KaTasasbl
B HEKOTOPBIX MUIIIEBBIX
npogykrax. 11.
VHarnbupoBanue
B3aUMO/IeHCTBUS KUCIOT
C MeTa/lJlaMU
YPOTPOIHHOM.

[IpaBuia TeXHUKU
6e3omacHoCTH

[16(uuTaTh

)
Ymp.
5,7(tmc.)

https://
www.yakla
ss.ru/p/
himija/89-
klass/
klassifikatci
ia-
khimichesk
ikh-
reaktcii-i-
zakonomer
nosti-ikh-
protekaniia-
212242/
skorost-
protekaniia-
khimichesk
oi-reaktcii-
katalizatory
-287186

Tema 1. Meranisi (14 a)-1



https://www.yaklass.ru/p/himija/89-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186
https://www.yaklass.ru/p/himija/89-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186
https://www.yaklass.ru/p/himija/89-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/skorost-protekaniia-khimicheskoi-reaktcii-katalizatory-287186

1 ITostoxenue 00man XxapaKTepUCTHKA Pabora c https://
(11) | meranioB B XUMHMYECKHX ITEMEHTOB — Tabnmuen n7-
TepHoANYecKon METANIO0B Ha 0CHOBAHWUH UX 8(unTarh) w
cucTeme LONOXKEHUA B Ynp. subject/
XHMHUYECKHX IepuouyecKoi cucreme. 6(rmc.) lesson/
3/IeMEHTOB XUMHYECKUX JTEMeHTOR . 1607/start/
A.A.Menpgeneesa. | . Menneneesa v CTPDOeHUA m
Obmas aroMop, CTpoeHue. OyTOY
MOOU/IBHOTO
XapaKTepUCTHKA MeTamos. Oco6eHHOCTH wacca
META/I/IOB Ha CTpOeHHs aTOMOB MeTaJI/IoB. . «[udposas
OCHOBE 1X EcrecTBeHHbIe ceMeliCTBa o6pa3oBaTe/LH
TIONIOKEHIA B XUMUUECKUX 3/1eMEHTOB as cpefla»
MepUOANYeCKON META/LIOB.
CHUCTEME.

2 Merammueckas | MeTaniuyeckas CBA3bL M. Pabora ¢ TepmuHayim 9- https://

(12) | xpucranuueckass | MeTaJAAWYecKas 10(umnTaThb) www.vakla
pelLieTKa U KpHUCTaNNIHYecKad Ymp. WWWw.yagid
MeTa/IhIecKas peléTka, MeTauibl B 6(rmmc.) ss.ru/p/
XUMHUUECKasi CBSI3b. | MPUPOJE U 00LIHe CrIoCo0bI himij a/89-
Oomue ux noaydenus. HaxoxzgeHue klass/
¢pusnueckne MeTaJ/lJIOB B TIpUPO/IE. .
CBOiiCTBa Crioco6bl moTyueHust stroenie-
MeTaJ/lIoB. MeTa/yIoOB: ITIUPO-, TU/PO- U veshchestva
CruiaBbl, UX 3JIEKTPOMETAJITyPrHs. -18844/-
CBOMCTBa U CriaBbl, UX KiaccuduKarius, .
3HaUeHMe. CBOWCTBA ¥ 3HaueHMUe. m

Merta/utnyeckas kaia-sviaz-
KpUCTa/I/INYecKast peléTka u 49941
MeTal/InyecKasi XUMUuueckast

CBsI3b. 3HAUEHKE META/IIOB B

Pa3BUTHHU YesIOBeUeCKOn

L[MBU/IM3AL[1H.

3 3aKOHOMEepHOCTH | DIeKTPOXMMWYECKHMH PANT . O6pa3Lbl 11e1I0YHbIX Pabora ¢ m 11-

(13) | usmenenus HAOPKeHWH MeTALI0B, U I11e/IOYHO3EeME/TbHBIX TabuLei 12(unratn)
¢busnyeckrx u DuzpyecKue U XUMHUYECKHe | MeTanioB. OOpasLibl Ymp.

XUMHUYECKUX CBOVCTEA MeTa/noB. O0mpe | CI/IaBoB. 1,3(OB3),
CBOUCTB META/UIOB | CHOCOOLI MONYYeHHA O3HakomeHue COCTaBUTb
— MPOCTBIX MeTANNoB. 00paznamMu MeTanIoR. YPaBHeHUs
BEII[eCTB, UX DIeKTPOXMMHUUYECKHH PAJ M. CILIABOB, UX_ peaKiuii,
OKCHJIOB U HaNpPsOKeHUH META/UIOB U dHU3HYECKHMH COTJIaCHO
TMJPOKCHIOB Ha €r'0 WCII0JTb30BaHUe JIJIst cpoiicTeamu J1. 12. 371eKTPONH
npyuMepe XapaKTePUCTUKY XMMUYeCKuX | B3aumopeiicTBue THYECKOMY
3/IEMEHTOB CBOWCTB KOHKPETHBIX PacTBOPOB KHC/IOT U psny
BTOPOTO U MeTtassioB. Obiue coJsieli C MeTa/lIaMH. HarpsKeH



https://www.yaklass.ru/p/himija/89-klass/stroenie-veshchestva-18844/-metallicheskaia-sviaz-49941
https://www.yaklass.ru/p/himija/89-klass/stroenie-veshchestva-18844/-metallicheskaia-sviaz-49941
https://www.yaklass.ru/p/himija/89-klass/stroenie-veshchestva-18844/-metallicheskaia-sviaz-49941
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/

TPETLETO XHMHYECKHEe CBOHCTBA ITpaBU/Ia TEXHUKH 2171
TIepUOJI0B. MeTa/IJIOB: PeaKIuH C He3omacHocTH MeTaJUIOB.

HeMeTa//laMH, KHUC/IOTaMH,

COIAMM.. XIMHUYECKHe

CBOWCTBa MeTalJIOB Kak

BOCCTAaHOBUTeEJIEH, a TaK)Ke B

CBeTe WX T0JIOKEHUS B

3/IEKTPOXUMUYECKOM PSIAY

HanpshKeHWH MeTaljIoB.

4 Koppo3us IlonaTHe 0 KOPPO3IUU_ Hzyuenue mi13 HoyT6yku

(14) | meTamios U | MeTall0B, OCHORHEIE Pe3yALTATOR. (uuTath) MOOU/IEHOTO
crioco6bl GOpLOBI C | CII0COGRI 3AIUTEI UX 0T KOPPO3WW METALIOR ymp. KJacca
Heil. Metaansl B | Koppoiuu. CIUIABEI (CTANE, (BO3MOXKHO 2(OB3) «Iudpoas
npuposie.  O6upie | HyryH, JIOpATIOMAHKE, HCI0NE30BAHNE. obpa3zoBatesibH

BH/ICOMATEPHAIIOR) ast cpeia»
C110c0O0BI ux | GpoH3A) ¥ MX NpPUMEHEeHUe B
TIO/Ty YeHWsI. ORITY ¥ NPOMBINLIEHHOCTH,
Pabora c 1 https://
5 ITepBonauansHele | IlenoyHble MeTANNEL [1. B3aumogeiicTeue Tabmreit 14(uuTath)
resh.edu.ru/

(15) | mpepncraBaenus o HOJ0KEHUE B HaTpus, TUTUA U Ymp. 3
eCTeCTBeHHbIX IMepuoanyeckoi cucreme. KaJTbL[UsI C BOJIOM. Pabora ¢ 4,5(muc.) M
ceMeHcTBax XuMu4yeckKux aneMeHToR /.. | B3aumopeticTue TepMUHAMHU lesson/
(rpynmax) W. Menpeneera, cTpoeHHe. | HaTPUSI U MaTHUS C 1602/start/
XUMHAYeCKUX HX ATOMOB, HAXOKACHHE B KUCIOPOJIOM. MT
3/IEMEHTOB: npupoae.O6ias B3aumopetictBre TeMTepaTypL
1I1e/I0UHbBIe XapaKTepUCTHKA ITeJI0UHBIX MeTaJlIoB C
MeTasl/bl. MeTa/JIoB. MeTasbl B HemeTtaiamu. JI. 13.

nipupoze. Obmye criocobbl nx | O3HaKOMIIEHHE C
nosnyvenusi. CTpoeHue pyZamu xesesa. 14.
aTOMOB. OkpallBaHye 1ylaMeH!
COJISIMH I1]eJIOYHBIX
MeTaJUIOB.
IIpaBusia TeXHUKU
6e3omacHoOCTU

6 ITles10uHbIe Duzpyeckre U XUMHYECKHE https://

(16) | meTaIBI — CBOWCTBA (Ha mpuMepe vakla
TpOCTbIE Harpud v Kanua), OKCUabL :
BeIleCTBa. H_CHPOKCHIEI HATPUSA U ss.ru/p/

Kanus, [lpuvenenue himija/89-
klass/



https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/

coeppen. khimiia-
BaxHelive coeguHeHNs metallov-
L[e/IOYHBIX METAJIJIOB -

OKCH/Ibl, THAPOKCHABI 1 163805/
COMU(XJI0pU/bL, KapOOHATHI, shchelochn
cyJibgaThl, HUTPaThI), UX gze-metally—
CBOWCTBA U NIpUMeHeHe B . .

HapOJHOM XO3SIICTBe. L-ikh-
Ka/MiHbIe yI06peH:s. soedineniia
IlosapenHas conb - -163806
KOHCepeaHm Nuujesbix ,Z[aTT
npooyKmos TEMIIepPATyPhbl

7 Obmas IllenounozevenbHbie. JI. 15. B3aumopeiicTeue 115 ymp 3-5 https://

(17) | xapakTepucTHKa mwu_u_ KaJTBIIWSI C BOJOM. (tmc.) resh.edu.ru/
3JIEMEHTOB KAIbIUA: I0I0KEHHE B 16.IToyuenue T —
[/IaBHOM IlepuouyecKoii cucreme. TUZIPOKCH/A KalbLvs 1 subject/
noArpyniisl 11 XHMHEUecKux anemenTon JI, | ICCIeAOBaHMe ero lesson/
TPYIIIBL LM CBOMCTB. 3124/start/
CrpoeHue aToMOB. [IpaBuia TeXHUKH -
Ilenourozeme, Wﬂpﬂp o, uueckue i 6e3onacHoCTH
Hble MeTa/uIbl — » QcobennocTeii
TIPOCTBIe XUMHYECCKHE CBOMCTEBA BaHMOJelicTRES
BelecTsa. MarHua i KahIiME. OKCHUNIA KANbIWA W

Baxueiimye coeMHeHUdA =
HATPHA C BOJOH

Kanbiud (OKCUJ, (BO3MOXKHO

LHAPOKCUJL, coNM). HCI0IB30BAHNE

K

CI0Cco0kI 66 yCTpAHeHU . HCCIeJOBAHNE

Crpoenne aToMOB | CBOMCTE XECTKOM

111eJI0YHO3eMeJIbHbIX BOJABI

MeTaJlIOB.

[[lenoyHo3emesibHBIE

MeTaJlIbl - MPOCThIE

BelllecTBa, X (Qu3nueckue u

XUMHUUECKHe CBOMCTBa.

Bakneiiume coe/[UHeHHs

1[e/I0YHO3eMe/IbHBIX

METa//IOB  —  OKCHJpb],

TUZPOKCUZBI U conu

(xopupl, KapOOHaTBI,

HUTPAaTHI, cybdarsl,

docdarel), WX CBOWCTBA U



https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/shchelochnye-metally-i-ikh-soedineniia-163806

MpUMEeHeHWe B  HApPOAHOM
XO03SIHCTBe.

8 AIOMHHHH. AIOMVMHWN: I0I0KEHWE B Pa6ora c I https://

(18) | Ctpoenue atoma, | Ilepuoguueckoii cucreMe. Tabnmien 16(unTaTh) resh.edu.ru/
¢busnueckue 1 XMMHMYECKUX 21eMeHTOB JI. Yp. T
XHUMHYeCKe . Menpeneera, ctpoenue. 6(rmc.) subject/
cBoiicTBa ATOMA, HAXQXKJEHUE B lesson/
pocToro mpupoge. QUIMECKHE 1. 1604/start/
BeILeCTBa. XUMHMYECKHE CROMCTRA

amoMuHanA, CTpoeHre aToma
amoMuHus1. OU3NUeCcKre 1
XMMUYecKHe CBOMCTBA
AJIFOMUHUS - TIPOCTOTO
BeiriectBa. Obsactu
MIpUMeHEeHHUs AITFOMHHHS
9 AmdorepHbie AmdoTepHnie CBOACTEA JI. 17. Tlomy4enue 1n.16(roBTO https://
1 QKCHJIA U THAPOKCHAA WWW

(19) | coequnenus TU/IPOKCH/IA aTFOMUHUS PUTB) vakla
QTIOMHHHSA — AMIOMUHUL, Y UCCJIeZIOBaHKE €ro Yp. Www.yakld
OKCHA U HpHpo’quIe COeIUHeHUs CBOMCTB. HpaBI/IJIa 7(HHC') SsrU/ /
THAPOKCHA, MX anromuHust. CoeMHeHust TeXHUKU himija/89-
iz/[;t;?:ree%}lbln QJIFOMUHUSA - OKCUO U . 66301'1{:1CHOCTI/I. k]aSS/

: 2UOpOKCUO, UX aMgpomepHblli Mccneoranue khimiia-
Xapakmep. aMGoTepHEIX CBOACTE

metallov-

ITHJADOKCHAG

[HAPOKCH]A UMHKA aliuminii-i-
ego-
soedineniia
-174793

10 Baxnefimuve conu PaGora c 11.16(roBTO HoyTtbyku

(20) | amromuHUS. Tabmien pUTB) MOOHUILHOTO
IIpumeHeHnue Ymp. KJlacca
aTIOMUHUSL U €ro 2,3(0B3) «Lupposas
COeJHEeHHH. TIOATOTOBH obpa3oBaresibH

Th ast cpefia»
coo01eHn

€ Ha TeMy

«IIpumene

HHe

A/TFOMHWHUA
»



https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://www.yaklass.ru/p/himija/89-klass/khimiia-metallov-163805/aliuminii-i-ego-soedineniia-174793
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/

11 | XKesmeso. ZKeu.ezn,_unmieﬂur_B. . ITonyuenune I https://

21 O6mas Ileproanyeckon cucreme. TH/POKCHIOB  JKeJie3a 17(untath) resh.edu.ru/
XapaKTepHCTHKA xumuyeckux aneMenTor /. | (ID) u (III). § Yp. —b' o
KE/Ie3a. ero . Menneneesa, crpoenue | JI. 18. B3aumogelicTBre 4,5(rmc.) subject
OKCHIOB H aT0Ma, HAXQKACHUE B KeJ1e3a C COJITHOM lesson/
THIPOKCH/IOB. pupoge. Dusmueckue u. kucnoroit. [IpaBusia 1605/start/

XUMHYeCKHe CROWCTRA
TeXHUKU
xkene3a,CTpoeHne aToMa 6
xesnesa. CoepuHeHus xenesa | 2 30ACHOCTH
u MX cBoiicTBa. CTeneHu Lopenue aeueia s
OKHC/IeHHS JKeJle3a. KHCI0pO/e (BOIMOKLO
dusnueckre U xumMuueckue | HCHQILIOBAHHE.
cBofiCTBa JKenesa — ripoctoro | BESOMATEDHANOR)
BewjecTBa. Obmactu
TIPAMEHEHHMS JKeJie3a.
12 FEHQTH‘IQZCKHE , OKCHARL, THADOKCHIBI M J. 19. Tlonyuenue la
(22) | pamptFe"mFe™. | cony senesa (I1) Mokenesa | TMADOKCHIOB  Kenesa 17(unTars)
(III), ux cocras, ceoficream | (II) u (III) u u3yuenue yip
- 6(ruc.)
IoJyJYeHHe, ux cpoiicts. [IpaBuna
OKcH/bI ¥ THAPOKCHBI TeXHUKHN
xese3a. ['eneTrueckue psjpl 6
Fe?* u Fe*'. Baxueiimme €30I1dCHOCTHU
COJIH JKesIesa.

13 | Baxkueiimme comu Hccnenopanue n https:/

(23) | xene3a. 3HaueHue OPU3HAKOR. 17(HOBTOp h d /
xenea H ero OPOTeKAHWA WTb) res_'e—u'ru
COeJIMHEHUN ISt KAYEeCTREHHEIX ynp7(mmc.) sub|ect/
Eggggﬁ]élm ! DeAKIHI] HA MOHEL lesson/

o MArHWd, KAAbIIMA,

XO3SHCTRA. 2067/start/

ANIOMHMHNWA, IIMHKAG,
xenesza (I1) voxenesa
(), mepu (I1),
HaOnwoeHue U
onvcaHue Nponeccos
OQKPAIMBAHUS
IIaMeHW WOHAMMW
HATPHA, KAJTWA W
Kﬂﬂhunﬂi.mmm:m_
HCI0NL3I0BAHUE
BHEOMATEPHUAJIOR)

Tema 2. IIpakTukym 1. CBoiicTBa MeTa/I/I0B M MX coeuHeHui (3 u)+1



https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/

1 IIpakTnueckas [TpakTnueckas CTp
(24) | pabora 1. pabora 1. 125(uutath
Ocy1ecTBienve Ocy1ecTBIeHU ),
LIeTIOYKHU e LIeMouKu COCTaBUTb
XUMHUUECKUX XUMUYECKUX LIETIOUKY
TIpeBpallleHNH. TIpeBpallleHHH. XUMHUYECKU
IIpaBuna TexHuKu ITpaBuna X peakLyn
6€e30MacHOCTH TIpU TeXHUKU
pabote B KabuHeTe 6e3omacHoCTH
XUMUU ripu pabore B
KabuHeTte
XUMUA
2 IIpakTueckas [IpakTnueckas ctp 125-
(25) | pabora2. pabora2. 126(untath
ITonyuenne u ITonyyenuve u )
CBOICTBa CBOICTBa
coeTuHeHUM coeTHeHU
MeTaJl/IOB. MeTaJslIOB.
[IpaBuna TexHUKU [TpaBuna
6€e30MacHOCTH MpU TeXHUKH
paboTe B KabuHeTe 6e3omacHoCcTH
XVIMUH ripu pabore B
KabuHeTe
XUMUU
3 ITpakTHueckas IIpakTHueckas cTp 127-
(26) | pab6ora3 pabora3 128(uutath
Pemenue Pemenue. ),
AKCNEPUMEHTANTh AKCNepUuMeHTa TMOAr0TOBU
HBIX 3d1a4 110 JbHPIX 3d1dY Tb
TEeMe. o TeMe. npeseHTal|
«Baxnelimue «BaxuHelmue HI0 Ha
METANIBI M WX META/INBI M UX TeMy
COeTUHEHWUA?, COeNUHEHUHA?, «MeTasel
IIpaBuna TexHUKU [IpaBuiia U UX
6e30MacHOCTH Mpu TeXHUKHU COeIMHEeHU
paboTe B KabuHeTe 6e3omacHoCcTH a»
XVIMUH ripu pabore B
KabuHeTe
XUMUA
4 KoHTposbHast KowmnnekcHasi | 3asaHus 1o nl-14




(27) | pabora 1o Teme : pabota BBIOODY TIOBTOPUTh
«MeTa/uibl»
Tema 3. Hemertasini (25 u)-1
1 Amnanus IMoso)KeHHe HEMETA/UIOB B Pa6ora c In} Hoytbyku
(28) | KOHTpO/ILHOIA MEePUOUYECKON cucreme TabumLen 18(unraTh) MOOU/IBHOTO
paboThI. XUMHYECKUX 3/IeMEHTOB Ymp. KJjlacca
EcTecTBeHHBIE I MeHpeneeBa. 1,3(0B3) «udposast
ceMeicTBa OcobeHHOCTH CTpOeHusI Pabora c obpasoBatesbH
XUMHYECKHUX aTOMOB HEMETa/lIoB. TepMUHAMH ast cpefa»
37IEMEHTOB ONeKTPOOTPHULIATETbHOCTE,
HEMeTaJI/IoB. psiz
3/1eKTPOOTPULIATE/TEHOCTH
O6mas XapaKTepuCTHKa
HEMEeTAa/UIOB Ha OCHOBE UX
TI0JIOKEHHUST B
IMeproguueckoit cucreme
XUMUYeCcKux 31eMeHToB /1. U.
MeHgeneeBa, 0COOEHHOCTU
CTPOeHUsI aTOMOB,
3JIeKTPOOTPULIATETbHOCTh
(30) Kak Mepa
«HEMETa/UTMIHOCTH», ps
20. Oo0mue CBOJiCBa
HeMeTa/l/IOB.
2 3aKOHOMEpPHOCTH 3aKOHOMEPHOCTU U3MeHeHUs n
(29) | usmeHeHus (hY3UUeCKUX U XUMHAYeCKUX 18(uuTaTh)
('bI/BI/IlIeCKI/IX U | CBOWMCTB HeMeTasIoB - ymp 1-
XUMUYECKUX NIPOCTBIX BeILECTB, UX 3(muc.)
CBOMCTB BOJJOPOJHBIX COeJUHEHUH,
HeMeTaJl/IoB. BBICIIIMX OKCH/IOB U
KHCJIOPOACO/IePKallX
KHCJIOT Ha pumepe
3/71eMeHTOB BTOPOT'O U
TPeTbero MepuoioB.
3 Kpucrannmueckoe | Kpucrannuueckoe cTpoeHue n 18
(30) | crpoenue HEMETa/VIoB  —  TIPOCTBIX (oBTOpHT
HeMeTalJIOB — | BelLlecTB. Annorponusl. b), ymp.
MpOCTHIX BelecTB. | dusnueckue CBOICTBa 4(rmc.)
Annorpornus. HEeMeTaJlIOB.
OTHOCUTETBHOCTb  TIOHSITUM




«MeTalyl» U «HeMeTa/lJI».

4 [TpaBusna JIBOIICTBEHHOE TI0/I0’KEHNE JI. 20. Ilonyuenue u Pa6ora ¢ 817 |n httQS: //
31 TeXHUKH BOJIOPO/ia B [IepUOJNYeCKON pacrio3HaBaHUe Tabnmien ylg(LII/ITaTb) www.vakla
CUCTeMe XUMHUUeCKUX Tp. Www.yakid
GesonacHocTH snemeHToB [I.V1.MeHzeneeBa. sofoposa. . Ipasitna 2,2(OB3) ss.ru/ [2/
mpu - pagore o himija/89-
KabuWHeTe XWUMUU. 0e30macHOCTH lumija/eJ-
Bodopod klass/
000po0. 22
[Tonoxxenue khimiia-
BOAOPOAA B nemetallov-
[Mepuoguueckoit 157456/
cucTeme ;
svoistva-
XUMHAYeCKUX
anementoB . W. vodoroda-
MeneneeBa. 157457
CtpoeHue aToMa U
MOJIEKYJIBL.
5 ®du3nueckue u | Pusnueckue U XUMUUeCcKue JI. 21. WUccnepoBaHue
(32) | xumnueckue CBOWCTBa BOZIOPOZA, ero MIOBEPXHOCTHOTO
CBOICTBa TIo/TyueHue, prMeHeHHe. HaTsHKeHUsI BOJIBIL.
BO/IOPO/a, ero | PacriosHaBaHue Bogopoza. 22.PacTBOpeHue
TIoJ1y4yeHue u | BogopozHele coefrHeHNs IiepMaHraHara  Kaaus
TIpUMeHeHMe. HemeTa/u10B. Boja. CTpoeHre | ynm megHOrO Kyrnopoca
MoJieKyJibl. BojopogHas B soge. IlpaBuia
XUMHYecKas CBSI3b.
TeXHUKU
6e3omacHoCTH
6 du3snueckue Kpyrosopot Bogel B ipupogie. | JI.  23. T'mpparauus IT
(33) | ceoiictea  Bogel. | Bopoouunctka. Aspauys 00€3B0)KEHHOI0 21(uuTath)
AHomanmuu BO/BL. BBITOBEIE QUBTPLL cyabdara megu (I). 24. ymp 1-
CBOWCTB Bogpl. | MUHepasbHbIe BOJBL. Wsrorosnenue 4(muc.)
I'uapodunbHele 1 | [AMCTHIIMPOBAHHAS BOJA, €€ | TUIICOBOIO  OTIeYarKa.
rugpodobHbIe Hosly4eHue 1 NpuMeHeHne 25. OsHakomjeHHe C
BeII[eCTEA. KOJIJIEKL[Mel  OBITOBBIX
XuMHUUecKre ¢bubTpOB. 26.
CBOWCTBA BOJBI. O3HakoM/ieHHe C
COCTaBOM MHHepasbHOU
BOJBL. [IpaBuna
TeXHUKU

©e30r1acHOCTH



https://www.yaklass.ru/p/himija/89-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/89-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457
https://www.yaklass.ru/p/himija/89-klass/khimiia-nemetallov-157456/svoistva-vodoroda-157457

7 Crpoenue aTomoB. | QOIAA XapAKTEPHCTUKA [. O6pasLibl raoreHoB Pabota c Tabmgi&fn https://
(34) | TIpocThbie ranoreHon. OcoGeHHOCTH — MPOCTHIX BeLEeCTB. 22(uuTtath)
www.yaklass
BeIleCTBa U CTPOeHHWA ATOMORB, O06pa3Lbl IPUPOJHBIX Yrp.
OCHOBHEBIE XapaKTepHEIe CTeNeHH COeVHEHUI XJ10pa, 4,5(mimc.) Tu/p/
COeIHEeHUs oxkucnenud, CTpoeHue . cepsl, hocdopa, himija/89-
raJloreHoB, UX dunyeckye cROMCTRA yriaeposa, klass/
CBOMCTBa. HPOCThIX BEIIECTH — kpemaus. A3ydeHue T
Kpatkue cBefileHys | ragoreHoB, XuMUYecKue 00pA3NoR. khimiia-
o xJ10pe, Gpome, CBOVCTEA Ha npuMepe HEOPraHuJecKHux. nemetallov-
drope u ifoze. X7opa (B3auMoJIeliCTEHeE ¢ B.emecuvs._cmﬁun. 157456/
menoyavu), XJI0DOB0/IOPO]L. | IPOBe/eHHe. galogeny-
Congauas KWCI0Ta, KaUYeCTReHHRIX khlor-i-ego-
XUMHMYecKue CBOHCTBA, PeaKIyii Ha XT0PUJ- soedineniia-
nonyuesue, HOHEI ¥ HAOI0IeHye. 161110
npuvenenye.'anorexsr. OPH3HAKOR HX.
CTpoeHwe aToMOB ranoreqop | ROTEKAHHA, ONLITRL,.-
U UX CTeNeHU OKUC/IeHNSI. QTPAXANIHE.
CTpoeHune MOJIEKYT uznueckue u -
rajoreHoB. du3nNyecKue u XuMudeckue CROUCTRA
XHMMHYECKHe CBOMCTBA mmm‘f"ux'
rajioreHoB. CoeJuHeHMsI COEMMHEHNN.
Ta/IOT€HOB: XJIOPOBO/IOPOJA, (Bo3mMoxHO.
X/IOPOBOIOpOjHas Kucaora | MCHQABIOBAHUE
1 €6 COJIIL BH/ICOMATEPUANOE),03
HaKOM/IeHHe C
00pa3NaAMK XIOPHJIOR.
(ranoreHujon)
8 IIpumenenue I'anoreHoBo0poAbI U UX [. B3aumozeiicTBue Pab6ota c §194m 23- https://
(35) | ramoreHoB u ux cBolicTBa. ['ajloreHuBI U UX rajoreHoB C HaTpUeM, C TepMUHaMH 25(uuTarn)
COe/IMHEHUI B cBoiicTBa. KauecTBeHuast ATFOMUHHEM. Ymp. resh.edu.r
HapOoZIHOM PeaKIs Ha XJIOpHI-HOH. BhITeCHeHHe XJI0pOM 1,3(0OB3) u/subject/
XO035IHCTBe. JeficTREe X10pa 1 6poma nnu nosa us3 lesson/
PacTBOPOB UX COJeH.
A10pOBOAOPOAA HA. JI. 27. KauecTBeHHast 2075/
QRraHHIM HeNORCKA. peaxL{yis Ha rajloreHu - start/
Baxuenmpe XNOPUABI U UX. | 10051
Haxox/eHWe B IPHPOJE,

28. TTonyuenue u
pacriosHaBaHue

kuciopoga. [IpaBusia
TeXHUKU
Oe30macHOCTH



https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://www.yaklass.ru/p/himija/89-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/89-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110
https://www.yaklass.ru/p/himija/89-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110

9 Cepa. Crpoenue .001as XapaKTePUCTHKA. [. B3aumopelicTere Pabora c §21|n https://

(36) | aroma, 21eMeHTOBR VIA-rpynneL. Cepbl C MeTallaMy, Tabnmuen 26(unTaTh)
aJI7IoTPONY, Oco0eHHOCTH CTPOEHNS BOJIOPOJIOM U Yup. w
CBOICTBA U ATOMOB, XapaKTepHEBIe. KHUCJIOPOJIOM. 3,4(ric.) [subject/
TpUMeHeHue CTeNeHu OKNUCIeHUS, JI. 29. 'openue cepsl Ha lesson/
pombuueckoi Ctpoenue u guinyeckue BO37lyXe 1 B KUCIOpPO/Je. 2434/start/
CephbI. CBOWCTEA NPOCTRIX BeINECTR | [TpaBu/ia TEXHUKH -

=KHCI0DOAA M CEPBL. 6e30macHOCTH
ANNOTPONHBIE
MouQUKANMY KNCI0PO/A U
ceppl, CTpoeHHe aToMa Cepbl
Y CTeleH’ OKUC/IeHUsI Cepbl.
Annorponus cepsl.
Xumuueckue u (pU3NUeCKHe
CBOWICTBA CepHbl.
CoeuHeHuA Cepbl:
CePORBO/IOPOA, CY/Ib(PUBI,
okcujpl cepbl. Cepa B
npupoze. bruonoruueckoe
3HayeHue cepel, eé
NprMeHeHNe
(demepkypusayus).

10 Oxcugpt cepel (IV) | Okcuppt cepsl (IV) u (VI), nux Pab6ota c m27 httpS: //

37) (VI), ux T0JIy4eHre, CBOUCTBA U TabsuLei (uuTatn) resh.edu.ru/
Moy uerme, npuMeHeHue. CepHucmas u Ymp. ?
CBONMCTRA 11 €epoB8o00pOOHasi KUuc/a0mbl U 3,4(0OB3), subject/
———— ux conu. XuMuueckKue. TOZIrOTOBU lesson/

C0fCTRA Cepal. ™ 2076/start/
Ceporojopoj, crpoeHue, coo0ITeHn
uznueckue ¥ xuMUYeCKHe. e Ha TeMy Harunk
CBOIiCTBA, OKCHJRI CephI «Xapakrep ypoBHs pH
KAK TIPENCTABUTETN Hble
KHCIOTHRIX OKCHIOB. CBOICTBa
OKCHIOB»
11 Cepnas kucinora | CepHad KMCIOTA, JI. 30.CBoiicTBa Pabora ¢ §23|n mPS_//



https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/

(38) | u ee comu, ux duznYecKre U XUMHYECKHe | pa30aBieHHOMN CepHOU TepMUHAMU 27(uuTath) resh.edu.ru
TIpYMeHeHVe B CROMiCTRA (061He KAK_ KHCJIOTBI. Ymp. .
HapOJHOM [peJCTABHTENA KAACCA O3HakoMIeHHe C 5,7(muc.) @J&t/
X03siiCTBe. KuCI0T ¥ cnenuduueckue), | 20RANAMY CephI v eé lesson/
ITpousBogcTBO XuUMHUeCKHe DeaKIuy, COeNMHEeHUAMY. 2077 /start/
CEPHOM KMCJIOTHL.. (BO3MOXKHO

JEeKJIMAE B OCHOBE
HCI0NBI0OBAHNE
IPOMEIIITEHHOr0 crocoda. BH€0MATePHANOR),
[OAyeHNH CEPHOM. HalqoeHye nponecca
kucaoTeL TlpuMenenve. o0yrauBaHus caxapa.
CcepHoil KNCIoTeL Conu 0oj JeACTBUeM
CEPHOM KHCIOTRI, KOHIECHTDHUDOBAHHOW
Kd4yeCTBREHHAHA PEAKITNMA Had CEPHOM KHCIOTDBI,
cynbdar-non. Haxoxnenue | HiydeHHue .
é i XUMHYECKHX CROACTE.
Cepply e COCMHEHUU B ” -
npupope, XuMuyeckoe pasianacuunii ceplos
< KHCI0TDRL NIPDOBENEHUE
3arpa3HeHNE OKPYXKAKIIEH ”
KAYeCTBECHHOW
Cpennl CoOeTMHEHUAMW CeDhI peakiyu Ha cyndar-
(kucnoTHbIe JOKAN, HOH ¥ HaGMI0eHue.
8MOE) G
IpeJOTEPAEHN, [IpaBuia TeXHUKU
CrolicTBa CepHOM KUCIOTEI B | §e30MaCHOCTU
CBeTe Teopuu
3/1IeKTPOTUTHUECKOM
JIUCCOLIMALIUY U
OKHC/TATETHHO-
BOCCTAHOBUTE/TbHBIX
peakiuii. CpaBHeHHe CBOMCTB
KOHLIEHTPUPOBAHHOU U
pa3baB/ieHHOW CepHOM
KUCJIOTHL. [IpuMeHeHune
cepHOM KucnoTel. Comu
CepHOU KHCJIOTHI U UX
NpUMeHeHYe B HapOJHOM
xo3siiicTBe. KauecTBeHHast
peakiyist Ha Cy/bdaT-HuoH.
12 | Asom. 00man XapaKTepUCTUKA I128 https://
(39) CtpoeHuve aToMa U Ldesenion VA LPUULLL. Sﬁ;ﬁ;bl resh.edu.ru/
QOCo0eHHOCTH CTPOEHNS 3
MOJIEKYJIBI, :
csoﬁCT};a ATOMOR, XapaKTepHEIe. 5(rmc.) subject/
CTeneHy oKucnenus. A3oT, lesson/

TPOCTOTO



https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/

BelIlecTBa. DPACOpOCTPAHEHHE B 2078/start/
npupojie, uzMUeCKue 0 HoyT6yku
XUMHYECCKHE CBOMCTEd. MOGWILHOIO
Kpyroeopor azora B Kacca
npupoae. CTpoeHue atomMa U «udposas
MOJIEKYJIbI a30Ta. obpas3oBaresib
dusnyecKue U XUMHYECKHe Has cpefia»
CBOWCTBA a30Ta B CBeTe
Tipe/icTaBJieHui 00
OKHC/TATETBHO-
BOCCTaHOBUTE/IBHBIX
peakisix. [Tonyuenue u
NpUMeHeHue a30Ta. A30T B
TIPUPO/IE U €r0
6ro/I0rUYecKoe 3HaUeHUe
13 | AMmHuak, Ammuak, ero gpuznueckue | JI. 31. Vsyuenne 18641 m.
(40) | cTpoenue, M XUMHYeCKHe CRONCTRA, CBOVCTB aMMHMaKa. 29(uutath)
CBOMCTBA, oonyyeHue U [TpaBu/Ia TEXHUKH ynp 3-
roJyiyueHue 1 .Crpoenue 6e30MaCHOCTH 6(rmumc.)
MpUMeHeHue. I
MOJIeKyJIbl aMMHaKa.
du3nyeckre U XUMAYeCKre
CBOMCTBa, MO/Ty4YeHue,
cobupaHue U pacro3HaBaHUe
amMMHaKa.
14 Comu ammonus, | Coau aMMOHWSH, UX_ JI. 32. Pacrio3HaBaHue Pabora ¢ 824
(41) | uX cCBOWCTBA ¥ | diM3NUYecKHe U XUMHUYECKHe | COjleil aMMOHMSI. Tabuen I
[IpUMEeHeHHe. CBOWCTRA, IPUMEeHEHNe, QO3HaKoMIeHye C 30(uurarn)
Oxcuppt asota (II) | KauecThennas peaknua va | husuueckumy yip.
u HOHBI AMMOHNA.COCTaB, CBOWCTEAMM a30Ta, 2,4(0B3)
av). rojryueHue, Gpusnuueckre u coeUHEHNH Pab6oTa c Cpenatb
XUMHUEeCKUe CBOMCTBA conell | (BO3MOXKHO TepMUHaMHU JOK/IaJ Ha
aMMOHUSI: B3aUMO/IeHCTBUE HCI0NE3I0BAHHUE TeMy
CO I1[eJIOUaMU U Pa3/ioKeHue. | BHJEOMATePHANORB), «UHTepecH
[MpumeHeHue coJieli aMMOHUS | 00pPA3IIAMH A30THBIX ble (haKThI
B HApPOJHOM XO03siCTBe. Ya00peHuii, )
nonyJdeHue, aMMOHHI»
cobupanue,
Pacrio3HdBaHNEe W
H3yJEeHHWE CBONCTE
AMMUJAKa, IPOBeIeHHe



https://resh.edu.ru/subject/lesson/2078/start/

AMMOHWA ¥ H3YVYEHHE
IIPHM3HAKOB X
OPOTEKAHWA,
IIpaBuia TeXHUKU
Ge3omacHoOCTH
15 | AsoTHas A30THAA KHCIO0TA, 66 [. BsaumogelicTue §25 https://
(42) | kucnoTa, ee nonyvenue, huzngeckye u. | KOHL|EHTPUPOBAHHOMN |
. " , resh.edu.ru
CBOUCTBA U XUMMYeCcKHe CBONMCTRA a30THOU KUCJIOTHI C 31(umutarts) :
MPUMEHEHNe, (of1ye KAK MpeACTABUTENd | MeIbIo. Yp. [subject/
KIACCa KUCIOT U 8(mmc.) lesson/
crnenugpuyeckue), Oxkcuanr | JI. 33. CroiicTBa 2074/start/
aszota. dusnueckue u pasbaB/ieHHOI a30THOH o
XUMHUUEeCKHe CBOMCTBa KUCIOTEL 34. Aarank
. ypoBHs1 pH
okcrza asorta (IV), ero Bzaumopnencreue
TIOJTyYeHHe U MPUMeHeHHe KOHIIeHTPUPOBAHHON_
CocTaB ¥ XUMHAYeCKHe A30THOM KHCIOTEI C
CBOMCTBA a30THOW KUCJ/IOThI Meanto. [IpaBuia
Kak 3JIeKTPO/IUTa. A30THas TeXHUKU
KHC/I0Ta U eé COJIH.
OcoBerHocTH 6e3ormacHoCTH
OKHC/TUTE/TBHBIX CBOMCTB
KOHIIeHTPUPOBaHHOM a30THOMU
KUCJIOTHL. [IpuMeHeHune
a30THOM KHUC/IOTBIL.
16 Hutpats! u Hcnonp3osanye HUTPATOB Pa6ora c 826 |1
(43) | HUTPUTHI, H.Coneil aMMOHWUA B TepMUHaMU 31(unTaTh)
npobsiema ux KauyecTBe MUHEPANbHBIX
cofiepKaHus B yao0penuii, Xumuyeckoe Ymp.
CeMbCKOXO03SCTBe | 3ArpA3HeHHe OKPYKAKIIeH 4,5(muc.)
HHOM NPOAYKIMK. | CPE/hI COPIMHEHUAMM A30TA
A30THBIE (KMCIOTHEIE TOXAM,
yAoOpeHus. 3arpasHeHye BO3AYXa,
SMOE).
Hurpats! 1 uX CBOICTBa.
[Tpo6eMa NOBBILLIEHHOTO
COfiep>KaHusl HUTPAToB B
CeTbCKOXO035ICTBeHHOM
MPOAYKLIUH.
17 | docop. Docdop, ATOTPONHEIE JI. 35. TopeHue 827 |m https: //
49| Crpoene arowa, | MoAmbuxam dochapa. | dochops ua povyxe S2(may) resh.edu.rw/
(uznueckye ¥ XUMUYeCKHe . fesh.edu.ru/
VLIOTPOMIHA, cBo¥cTBa. CTpOeHKe aToMa Yp. subject/



https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/

cBoticTBa besioro 1 | docdopa. ANTOTPONHS [TpaBu/ia TeXHUKH 6,7(rmc.) lesson/
KpacHOro dochopa. Xumuueckue u 6e30IaCHOCTH 2073/start/
docdopa, ux ¢usuueckue cBoiictBa =
TpUMeHeHue. tdocdopa. ITprumeHeHue u
Ouo/I0ruYecKoe 3HaUeHUe
¢docdopa.
18 | OcHoBHBIE Oxcupn dochopa (V) u JI. 36. PacrosHaBaHue §27
(45) | coegunenusn: thocopraa kucnota, docdaros. m
okeup  docopa | guzpyeckue u xuvuueckue | Q3HAKOMIEHHE C 32(noBTOp
V) M | crolicTRa, nonyuenve. ek MTb)
oprodochopnan Vcnoan3oranue ocdaros ceoiicreamu, gocqopa Yrp.
KHC/I0TA, M MX COoeJTUHEHWN 2(OB3)
B KauyeCcTBe MUHEPANLHBIX
dochaTo. . (BO3MOXKHO
docdopHbie yAedpenuil, HCI0NLI0BAHUE
yAoOpeHus. Oxcng (bcichop a (V) N BHAEOMATEPHAJIOR),
THTMYHBIIA KHCTOTHBIN OKCHAL. | oGnasnavy
OprodochopHas Kuciora u thocdopHEIX.
TPH psifia eé coJiei: yA0GpeHyii,
tocdatsl, ruppodocdats u IDoEejenHe
muruapodocdats. KAUeCTReHHEIX.
peaknmii Ha docgar-
HOH W W3yJyeHWe
INPHU3IHAKOB WX
IPOTEKAHWUA
[IpaBuna TeXHUKU
0e3011acHOCTH
19 Yenepoo. O0mas XapaKTepUCTUKA . IlornoweHue yriem §27|m 33 httQS: //
(46) CrpoeHte atoMa, aneMeHTOR IVA-rpynneL. paCTBEcgJ;HHLIX BEIIIeCTB (quIJTaTb), resh.edu.ru/
Oco0eHHOCTH CTPOEHUA WJIM Ta30B. yn e
iggggg: HH’ ATOMOR, XapAKTeDHRIE BoccTaHoB/IeHYe Me/d 4(rmc.) subject/
MO MUK, CTEeNeHW OKHCICHUS, 3/113 ge7 ollfcn/:ga yIJIEM. lesson/
MpUMeHeHHe. Yrnepon, ainoTponHbie. . 37. T'opeHue yTJis B 2072/start/
MoauGHKAIMH, xucnopoze. [TpaBua N
PACNIDOCTPAHEHNE B TeXHUKU
npupoje, GuzuyecKHe ¥
" 6e3omacHoCTH
XUMHYECCKHE CBOMCTEd.
Ajacopouus. Kpyrosopor
YLI€poia B NPUPOJE.

CTpoeHue aToMa yriaepoza.
Annorponus: anmas u
rpadur, KapouH,
¢ynepenbl. ®uznyecKue U
XHUMHYecKHe CBOHCTBa



https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2073/start/

yryiepoja.

20 OKcH/bI OKCUARL yraepoaa, ux. JI. 38. TTonyueHue Pab6ora ¢ 828 |0 https: //

(47) | yrnepopa (I) m | dmanueckue U XUMUYECKHe | YIOJILHON KUC/IOTHI U Tabmuuieii 34(4urars) resh.edu.ru/
(IV), ux cBo¥icTBa | CBOMCTBA, JefiCTRHe HA M3ydeH¥e ee CBOICTB. S
V1 TIpYIMEHeHHe XKMBEI® ODTAHU3MEI, Hzyuenve Mogenei Ymp. subject/

[OIyyeHMe ¥ (PUMEHeHHe, | KPUCTAIHYeCKHX. 2(0B3) lesson/
Oxonoruyeckye npo0aeMel, | PEINETOK aAMA3a, 2071/start/
CBA3AHHEIE C OKCHZIOM rpadwura, pynnepena,
wm,m& 03HAKOMJIEHHE C
L100aNpHOrO MOTeNIeHUA | IPOLeCCOM afcopOIuu
KIMMATa, IAPHUKOBBIN PACTEOPEHHEBIX
atdexT, YronpbHas KNCI0TA | BEIECTR.

neé conu, uX GUINYecKue M | AKTHBUPOBAHHLIM
XUMHYECKHE CBOMCTEA, YLOeM M YCTPOWCTBOM
IHoJayJyeHve ¥ NIpUMEeHEHHWE, nporTHvBorasa,
KavecTpeHnHas peaknyd Ha | HoJy4YeHue,
Kap0oHAT-WOHEL_ co0upanue,
CoeauHeHus yrjiepoja: pacnozHaBanwe v
oxkcupp! yriaepoaa IT) u (IV), | uayueHue CROWCTR
yrojibHas KUCJI0Ta U eé YLIEKHUCIOTo Ia3a,
cos. Okcup yriepoga (I1) OpoBejeHHe

WM yTapHbIH ra3: nojayuyeHue, | KAYeCTBEHHBIX
CBOICTBAa, IPUMEHEHHE, PeaKIuii Ha KapOoHAT
JIeMCTBHE Ha OPraHu3M. -HOHEI U H3YUeHHe
Oxkcug yraepoga (IV) unu OPHU3HAKOB WX
YTJIEKUCITBIN Ta3: oyueHde, | MPOTeKAHUS

CBOMCTBA, IPUMEHEHHE. I[TpaBu/ia TeXHUKU
CocTaB ¥ XUMUUecKue 6e30MaCHOCTH
CBOMCTBA YTOIbLHOU KHUCIOTHI.

21 Kap6oHarst: HUcnonkniopanue. I O6pastip Pa6ora c §28 https: //

(48) | KanbLuT, COA3, | KapGOHATOR B GRITY, BaKHEHIINX /st TepPMHUHAMU I resh.edu.ru/
rorau, o S — HapO/IHOTO XO3sHCTBa 34(moBTOp Y
3HaueHue B [POMEINLIEHHOCTH U CyJsibhaToB, HUTPATOB, UTb) M
npupofe o Kap60HATOB, (hochaToB. Ymp. lesson/

1 oKIBHA Kap60oHaThbl 1 UX 3HaueHue B 3.4(0B3), 2070/start/
YejI0BeKa. JI. 39. Ilepexop, COCTaBUTh
TIPUPO/IE U KU3HHU UejIoBeKa. KapGOHATOB B ypaBHeHus
IMepexo/ KapbOHATOR B N
ruapokapboHaTeL.40. peakLuii ¢
ruipokapboHaTel ¥ 06paTHO. Pas/osKeHme KapGoHaTa
Pacrio3HaBaHue KapOboHaT-
WOHA CPe/iy IPYTHUX UOHOB. rHApoKapGoHaTa M-
narpust. [IpaBuia
TeXHUKU
0e3011aCHOCTH



https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/
https://resh.edu.ru/subject/lesson/2071/start/

22 | KpemHuil. Kpemnuii, ero pusnyeckue Pabora c §29|n https://
(49) | Crpoenme atoma, | BXHMHUECKHE CROACTE, Tabmaeit i,sn(;ma“’) resh.edu.ru/
- | IO0IyYeHHe ¥ NPUMEHEHWE., . ot
KPHCTA/UTHYeCKHUH 5.6(1mc.) subject/
KDPEMHHH, ero Coenuuenns KpeMHUH B
CBOMCTEA 1 npupoge. CTpoeHne aToMa lesson/
MpUMEHEeHHe. KpEMHH, CPABHEHME Ero 2069/start/
CBOMCTB CO CBOWCTBaMH
aToMa yriepoja.
Kpucranmueckuii KpeMHUA:
€ro CBOWCTBA 1 NIPUMeHeHHe.
23 | Okcup KpeMHUS Oomye npeacrapnenua o6, | JI.  41.  IlonydyeHue 830|m
(50) | (IV), ero okcune kpevuusa (IV) u KPeMHEeBOH KHC/IOThI U 35(moBTOp
NpUpO/iHbIE KpeMHHEeBOH H3yueHHe ee CBOWCTB. WTb)
Pa3HOBUJHOCTH. KHcaore, OKCH/ KpeMHUST TIpaBita  TeXHUKM ymp.
CWIrKarhl. (IV) u ero ripupopiHbie 6,7(tmc.)
PA3HOBH/JHOCTH. 0e30macHOCTH
KpemHueBas Kucsora u eé
conu(cuaukamot)
.CoeduHeHUs1 KpeMHUS1.
24 | 3HaueHue CHINMKATRI, HX [. O6pasup! cTeKa, Pabora c 830 | https://
(51) | coemuHenuit HCI0NL30BAHNE B ORITY, B KepamUKH, TepMHUHAMU 35(moBTOp
KPeMHHUsl B )KMBOH | ppoMBINIIeHHOCTH. uemenTa.llposenenve UTb), YIIp w
1 HE)XUBOM Baxmeiimue crpouTenpape | KAUeCTBOHHRIX 8(rmmc.) subject/
npupo/e. [TonsaTHe . PeaKnuii Ha KapGoHAT lesson/
0 CUJIMKaTHOMN Wﬁ M CUTHKAT-HOHBI U 2068/start/
TIPOMBILLIEHHOCTH H3YUeHHe IPUIHAKOR
xenezofeton, TpoGaemer.
UX TIDOTEKAHWH,
Gezonacuore Q3HAKOMIeHHe C_
HCI0Nb30BAHUA wﬂuﬂﬁ_
CTROUTENBHBIX MATEPUANIOB | CHIWKATHOW
BIIOBCENTHEBHOW JKM3HH. INPOMBINIEHHOCTH

3HaueHue coeUHEeHUN
KPeMHHUSI B XKMBOU 1 HEXKUBOM
ripupoge. I[Tousmue o
CUNUKamMHolu
npombluieHHocmu. Cmeko,
yemeHm - KaK cmpoumesbHble



https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2068/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/

U nodes0YHble MAMeEPUAbI.
XumuuecKue geujecmea Kak
cmpoumesbHble U
nodesi0uHble Mamepuabl
(men, mpamop, uzeecmusiK,
Cmek/10, yemeHm).

Tewma 4. IlpakTukym 2. CBoiicTBa coefiiHeHHH HeMeTa/1o0B (3 u)+1

1 IIpakTnueckas Pemenue IIpakTnueckas Crp 259-
(52) | pa6ora Ne 4 3KCIIepUMEHTa/IbHbIX 3a/lau pabora Ne 4 261(unTath
«Pemenne 1o Teme «IloArpymma «Perienue )
KCMEPUMEHTANE | ranorenoBy, «[Toarpynma JKCIepuMeHTa
HBIX 3aja4 o Kucropogar, «[logrpyrma JIbHBIX 3a/ia4
reme azorta», «[logrpynmna fro reme
«Hemetannb1 1V - ’ ATPY «HemeTtanibl
VII rpynn 1 ux yrnepoja».Pelnenye. IV - VII rpymm
CoeJHHEeHUI»». AKCNEPHUMEHTANBHDBIX 3d1d4 1 UX
HpaBI/IJIa o TeMe «BakHeumye. COE]J[I/[HEHPIﬁ»».
HEMETANIbBIL M MX_
TeXHUKH WHCTpyKTaX TO
COCTMHECHN A,
6e3omacHOCTH
2 IIpakTueckas ITonyuenue Boaopo/ja u [IpakTueckas
(53) | pabora Ne 5 H3yUeHHe ero CBOMCTB. pabota Ne 5
ITonyuenue, ITonryuyenue aMmMHuaka u ITonyuenue,
cobupaHue u H3yueHHe ero CBOMCTB. cobupaHue u
pacriosHaBaHUe ITonydyeHue yriaeKucjoro pacrio3HaBaHHe
rasop. [IpaBu/a | rasa u u3ydeHHe ero rasos.
TeXHUKHA CBOJCTB. WHCTpyKTaX TO
Oe3omacHoOCTH
3 IIpakTHueckas IIpakTHUeckas IToarorosu
(54) | padora Ne 6 padora Ne 6 Thb
«PerieHue «PerieHue coo011eHn
3KCIepuMeHTa/lb JKCIepuMMeHTa e Ha TeMy
HBIX 3a/1a4 10 JIbHBIX 3a/ia4 «Kaccot
Teme «OCHOBHbIE 1o Teme HeopraHuy
KJ/1aCChI «OCHOBHBIe €CKHUX
HeopraHu4yecKux KJ1acchl CoeJMHEeHU
coeMHEeHUM»». HeopraHuyeck W»
[IpaBuna HX
TOXHUKU coe{UHeHUI»».




GesomnacHoCTH VHCTpyKTaX T6
4 KoHTposbHas KowmninekcHast | 3azaHust 1o n 35
(55) | pabora mo Teme: pabota BBIOODY TIOBTOPHUTh
«Hemerta/uib»
Tema 5. Opranuueckue coegrHeHus (7 u)
1 Bemjecrsa BewecTsa oprannyeckue u JI. 42. VisroToBnenue Pabora c Cpenatnb https://
(56) | opranuueckue u HeopraHuuecKue. Mo/iesiel MOJTeKyI TabuLen cxeMmy -
www.yaklass
HeopraHu4ecKue, ITepBoHaya/NbLHbIE CBeJCHUS | YTJIEBOAOPO/IOB. 0cobeHHOC
OTHOCHUTE/IbBHOCTH 0 CTPOEHHUH OPraHu4YeCKHux HpaBI/I Jla TeXHUKU Paborta c TH r_l—l/m
TIOHATUSA BewecTB. OcobeHHOCTH 6e30MacHOCTU TepMUHaAMU OopraHuuec h1m1|a/ 89-
«OpraHuyeckye OpraHUYeCcKUX BelecTB. KHX klass/
BelljecTBa. [TpuumHBEI MHOTOOOpAa3Vist BeIL|eCTB. . .
[TprunHb! OpraHuuecKuX CoefiHeHUH. Pa6ora c ﬂgm
MHOro00pasus BaneHTHOCTb U CTerneHb Tabnuen e-
OpraHUYecKHuxX OKHCJIeHUs yTIepofia B (OB3)Cocrt veshchestva-
CoeJHeHU. XUMU | OpraHMYecKUX COeJJHEeHUsIX. aBUTH 102302/
YyecKoe CTPOeHHe XUMHYecKoe CTpOeHue MOJIEKYTISID N
OpraHn4ecKux OpraHUYeCcKUX COeJMHEeHUH. HBIE U sostav-1-
CoeIMHEeHUH. MonekyssipHbIe U CTPYKTYPH stroenie-
MonekynsipHble U | CTPYKTYPHbIE (DOPMYJIbIL. ble organicheski
CTPYKTypHBIE 3HaueHNe OpraHU4ecKou thopMybI organicheski
bopmy bl xumud. IIpupoHbIie. 5 kh-
OpraHMUecKHX HCTOUHHUKH YIICBOOPOJ0R OpraHuyec veshchestv-
BeLeCTB (yrone, NpUpoHLIN ras, KHX 102303
He)Th), NPOAYKTRI MX_ BEII[ECTE. mﬂ
nepepatoTKH (GeH3NH), UX_ MOOUIBLHOTO
pOaL B GRITy M KJjlacca
IPOMEIIIEHHOCTH, «Ilutbposas
obpasoBare/bHa
s cpefia»
3 Metan y aTaH: IlepronauannHbie moHaTud | /1. Mogem MOJIEKy/ibl Briyunts https://
(57) | crpoenue 00 OPraHNYecKHX. MeTaHa U JIPyTux TOMOJIOTHY
- resh.edu.ru/
MoJieKysl. ['opeHrie | BeIIeCTBAX KAK 0 yrieBo0po/ioB.B3anmo eCKHH psif 3
MeTaHa U 9TaHa. COeMHeHHSAX YrIepoa. JlefiCTBHe STHU/IeHa C ankaHoB.C subject/
MerngpupoBanue | 5 00 oo CTpoeHHe OpoMHOI BO/IOH U OCTaBUThb lesson/
JTaHa. MOJIeKy/1 MeTaHa | 3TaHa. PacTBOpOM YpaBHEHUA 1608/start/
[TpumeHeHue DU3IYECKIe CBOHCTBA repMaHraHara Kausl. XUMHUeCKH httos://
MeTaHa. JTH/IeH. MeTaHa. ['opeHue MeTaHa u X peakiym DS
Anerune srana, JlernapupoBare C yuacTHeM resh.edu.ru/
H.XMMHIYecKoe stasa. [IpuMeHeHMe MeTaHa. f“anaHOB‘ subject/
CTpOeHre WTaTh
- XuMHUUeCcKoe CTpOeHHe KOHCHTOKT lesson/



https://resh.edu.ru/subject/lesson/2436/start/
https://resh.edu.ru/subject/lesson/2436/start/
https://resh.edu.ru/subject/lesson/1608/start/
https://resh.edu.ru/subject/lesson/1608/start/
https://resh.edu.ru/subject/lesson/1608/start/
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303
https://www.yaklass.ru/p/himija/89-klass/organicheskie-veshchestva-102302/sostav-i-stroenie-organicheskikh-veshchestv-102303

STWIeHa. /IBoiiHasA | MOJIeKyJibl 3TU/eHa. [IBoiHAas (OB3) 2436/start/
CBSI3b. CBs13b. XMMUUECKHe CBOMCTBA -
B3aumopelicTBue | sTusieHa (ropeHue,

STW/IeHa C BOJIOM. B3auMO/IeHCTBHE C BOJOH,

Peakiuun 6pomom). Peakiust

MO/IMMepHU3aLiu rosiMMepu3sanuu. Peakuys

STU/EHa. TIO/TMMepH3aLIiH STU/eHa.

IMomstunex u ero | IlonuaTHIeH W ero 3HaYeHue.

3HaueHMe.

5 IonsTHe o Couprsel — npeacraButesd | [I. Obpasipl 3TaHOMa U Pabora c Harcats https://

(58) | mpenenbHBIX KHCJIOPO/ICOAepIKaLuX IJIULIeprHa. TabsuLeit CTPYKTYPH resh.edu.ru
0JIHOAaTOMHBIX opraHuYecKHx coefinHeHui | KauecTBeHHas peakijusi ble D —
CIIMpTax Ha (MeTaHo/I, ATAHOI, Ha MHOTOAaTOMHbIE bopmyJibl [subject/
rpuMepe raunepuH). Guznyeckre u CITUPTHL O/THOATOMH lesson/
MeTaHo/1a 1 XUMHMUEeCKHe CBOMCTBa JI. . 43. cBO¥iCTBa BIX 2066/start/
JTaHoOa. cnupToB. dr3noIOTHUeCKOe rminepusa. [IpaBuia CTIMPTOB. -
TpexaToMHBIit JlefiCTBHe Ha OpraHu3M TeXHUKU Cpenartb
CHUPT — [VIML|epUH | MeTaHoJIa U 9TaHoJa. 6 PUCYHOK

€30I1dCHOCTH
MOJIEKYJIbI
criipta(OB
3

6 [MousiTe 06 [MousiTvie 06 anbaeryuax Ha Cprenatb

(59) | anpgernzax Ha TIpUMepe YKCyCHOTO JOK/Iaz Ha
nprMepe anspernga. OkucieHue TeMy
YKCYCHOTO aneflerujia B «Asnbgerug
anbp/lervpa. kuciory.Kap6oHoBbie b»,

OxucneHue KHCTO0TBI(YKCYCHAS Hanucartb
anbp/lervza B KHCI0Ta, aMMHOYKCYCHast ¢dhopmyibl
KAC1oTy.OZIHOOCH | KHC/I0TA, CTeapUHOBast U anbJeruo
OBHbBIE 0J/IEHHOBAsA KHCJIOTBI). BC
nipefielbHbIe O/IHOOCHOBHBIE TIpe/ieTbHbIe Ha3BaHUSIM
KapOOHOBBIE KapOOHOBBIE KUC/IOTHI Ha u (OB3)
KHCJIOTBI Ha TpyUMepe YKCyCHasi KUC/IOTa, Hanucats
nprMepe eé CBOICTBa U NIPUMeHeHHe. ypaBHeHUs
YKCYCHOM YkcycHas kucaoma — XUMUUECKU
KUACOTeL. Ee KOHCepeaHm nuujesblx X peakLui
CBOICTBa U npodykmos. CTeaprHoBast C y4actuem
TIpUMeHeHye. KHCJIOTa — [PeZCTaBUTe b CTeaprvHOB
CreapuHoBast JKMPHBIX KapOOHOBBIX oi
KHCJI0Ta Kak KHCJIOTBL KUC/TOTBI.
TIpe/iCTaBUTe/b

JKUPHBIX

KapOOHOBBIX

KHCJIOT.



https://resh.edu.ru/subject/lesson/2066/start/
https://resh.edu.ru/subject/lesson/2066/start/
https://resh.edu.ru/subject/lesson/2066/start/
https://resh.edu.ru/subject/lesson/2436/start/

8 Peakuyu buonornuecku Ba)xHbie . IlonyueHue UuraTh httpS: //

(60) | sTepudukaiyu ¥ | BeleCTBa: JXUPbI, [II0K03a, | YKCYCHO-3TH/IOBOTO KOHCIIEKT resh.edu.ru/
HOHSITHE o | 0enku. Peakuus s¢upa. OMbLIEHHE (OB3), —_—
CTIOKHBIX 3Hpax. 3TepuUKaLMU U TIOHATHE O JKUpa. MO/ITOTOBU SLb,]ﬂ
Kuphr kak | CMOKHBIX S¢upax. JKupe! Kak Tb lesson/
CTOKHBIE  SbHpE CJI0’KHbIe 3(UPBI IVIMLIePHHA Tipe3eHTar] 2065/start/
FMLepHHa u Y JKUPHBIX KUCJIOT. nro «Kupsl —HoyT6yKI/I

JKupr! B ipupozie 1 ux B MOBIILHOLO
JKUPHBIX  KMCTIOT. | pnyvienenvie. [loHATHE 0 TIpUpoje»
ITonsiTie 00 | GuomorHuecKn BaKHEIX Kjiacca
AMMHOKMC/IOTAX. | BeIeCTRAX: KHUPAX, GeIKaX «ludposas
obpa3zoBaTe/ibHa
Peakuyu YLICBONAX — W X DONIU B
s cpefia»
TTOJTUKOH/IeHC Al | 2XKH3HU YeNOBeKd.
MarepuanbHoe eAMHCTEO.
OPraHWYeCKHX W
HEOPIraHMYCCKHUX
COCTMHEHMH,

9 benxnu, Ux | benky, ux cTpoeHue u . JJoka3arenbCTBO CocTaBuTb httpS: //

(61) | crpoenue U | buosnoruyeckast posb. Ha/IMuMs CTPYKTYPH resh.edu.ru/
6uosoruyeckas [TonsTHE 00 yrieBogjax. (YHKI[MOHaIbHBIX ble T E—
ponb. Tlousitrie 06 | I'/rOKO3a, Kpaxmam u TPYTII B PacTBOpax dhopmyibl SLb,]ﬂ
YLIeB0JAX. 1|eJUTI0/I03a (B CPAaBHEHUH), MX | aMUHOKHC/IOT. ["'opeHue OenKoB. lesson/
I'1roKo3a, ee | buosmoruueckasi ponb. Xumus | 6enkoe (LIepCTU WU 1609/start/
CBOMCTBa u | u nuwa .Kaaopuiinocmb NTUYBUX NIEPLEB). -
3HaueHUe. 0e/1K08, JHCUpo8 U y2/1e60008. | 1]BeTHbIE peakLU
Kpaxman n | KoHcepBaHTBI MHUIIEBbIX 6enkos. [I.
1[eJUTF0JTI03a (B | MPOAYKTOB(IIOBapeHHas B3aumopeiicteue
CpaBHeHMH), MX | COJIb, yKCyCHasi KHC/IOTa). IJIOKO3bI C aMMHAYHbIM
GuroJioruyeckas XuMHUA U 340pPOBbe. pacTBOpPOM OKCHJA
POJIb. JIekapcTBeHHBIe cepebpa. KauecTBeHHast

npenaparsl; Npod/ieMsl,
CBSI3aHHBIE C UX
TpUMeHEeHHEM.

ITonsimue o nekapcmeax Kak
Xumuomepanegmu4ecKux
npenapamax. I'pynnbi
nekapcmes. BesonacHble
€Nnocobbl NPUMEHeHUS1.
XumuuecKkoe 3azpsi3HeHUe
OKpyJicaiowjeli cpedbl U e20
nocsaedcmeus. IIpo6.1embl
6e30nacHoz0 UCNo/1b3068aHuUs
geujecmeu XumuyecKux
peaxyuti 8 N06ceoHesHoLI

peaki|s Ha KpaxmaJl.

JI. 44,
Bsaumo eticTere
TJTFOKO3bI c

ruzpokcuzom menu (II)
0e3 HarpeBaHUsl U TIpU
HarpeBaHUU. 45.
BsaumoeticTBre

Kpaxmaga C HOJOM.
IlpaBusa TexXHUKU

0e3011acHOCTH



https://resh.edu.ru/subject/lesson/1609/start/
https://resh.edu.ru/subject/lesson/1609/start/
https://resh.edu.ru/subject/lesson/1609/start/
https://resh.edu.ru/subject/lesson/2065/start/
https://resh.edu.ru/subject/lesson/2065/start/
https://resh.edu.ru/subject/lesson/2065/start/

scusHu. TokcuuHblie,
20piloyue U 83pbleoondacHble
geujecmea. bbimoeas
XUMUYecKasi 2pamomHocme.

10 Wrorosas
(62) | KoHTpOJIBHAS
pabora.

Tema 6. O6001IeHHe 3HAH

Ml 10 XMMHM 3a KyPC OCHOBHO# HIK0JIBI (2 u)+4

1 IMepuoavueckuii [MeproaUeCKuii 3aKOH [. Kpucrannuyeckue Pab6ota c 81- Hoytbyku
(63) | 3aKkoH H O.M.Menpeneega. PeINéTKY anMaza U TabumLen 3(roBTOpH MOOUTLHOTO
repyojuyeckas ITepuoguueckas cucrema rpadura. M3ydyenue Pa6oTa c Tb), ymp 1- KJjlacca
cucreMa XUMUAUECKHUX 3/IEMEHTOB 00pa3LoE MAaTePHANOB TepMHUHAMU 4(0OB3), «udposas
XUMHYECKUX O.N.MengeneeBa — (CTeKN0, CIIABEI MOATOTOBU obpa3oBaTesb
5/1IeMEHTOB rpaguueckoe oTobpakeHue METANN0B, Tb Hasi cpefia»
O.W.MenpeneeBa [Tepuoguueckoro 3akoHa. HoauMepHbBIe. coo01eHn
B CBeTe yueHUs 0 Du3nUeCKuii CMBICT HOMepa MaTepHakl) e Ha TeMy
CTPOEHNH 3/1IeMeHTa, HOMepa 1epuo/a u «WHTepecH
atoma.CTpoeHue HOMepa IpYMIIbI. ble (haKThI
BelL|eCTB. 3aKOHOMEPHOCTH U3MeHEeHUs 0
CBOICTB 3/IEMEHTOB B [Teprosyu
nepuofax U rpymnmnax. eCKOM
3nauenue [lepuosrueckoro 3akoHe»Cf
3aKOHa U TIepHUoJNuecKoin efnarb
CHCTeMbI XUMHUECKUX MYJISDK
snemeHToB [I.11. Menge- KPUCTa/IA
sieeBaTUITBI XUMUYECKUX YeCcKou
CBSI3€H, TUTIBI PeLIETKH
KPUCTa/VINUYeCKUX PelIETOoK. ajMasa.
B3auMocBs3b CTpOeHUs U
CBOMCTB Bell|eCTB.
3 Krnaccudukarus Krnaccudukarms https://
(64) | xuMHUeCKUX XUMMUECKUX peakLui 1o h.ed
Peaxwiyii. pas3/IMYHbIM MTPHU3HaKaM .
XumMideckue (uncsIo U cocTas /subject/
CBOMCTBA pearHpyOLIX 1 lesson/
OCHOBHBIX K/1aCCOB
00pa3yIoIMXCs BEIeCTB; 1603/start/
HeopraHu4ecKnx N i
Coe IUHeHH. TernsioBoi 3 QexT; https://
XUMUYeCKOe WCTI0/Ib30BaHUe
3arpsi3HeHHe KaTany3aropa; HalpaB/ieHue; fﬁh..idu.ﬂ.l
OKPY XaroIlei M3MeHeHHe CcTerieHel /subject/

CpeZibl ¥ eTo

OKHCJIeHUst aTOMOB). OKCUJBI



https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/

TIOC/Te/ICTBUS.
IloBTOpEHUE U
00006111eHHE
3HaHUi1 3a KypC
OCHOBHO} LITKOJIBI.

(OCHOBHBIE U KUC/IOTHBIE),
TUIPOKCH/IbI (OCHOBAHUS U
KUCJIOTBI), CO/TUA: COCTaB,
Kaaccudukarys v obiue
XUMHUUEeCKHe CBOUCTBA B
CBeTe Teopun
3/1IeKTPOTUTHUECKOM
JUCCOLMALIUY U
Tipe/iCTaBJieHni 00
OKHUC/TUTEJIbHO-
BOCCTaHOBUTEJIbHBIX

peakiusax. Bemmecrea v

[Tpobembl Ge30MmacHOro
WCIIO/Ib30BaHMUs BEILIECTB U
XUMHUYECKUX Peakiyil B
TIOBCEe/JHEBHOM JKU3HU.
TokcuuHble, 2optoyue U
83pblBOONACHbIE Beljecmad.
Bbimosas xumuueckas
2PAMOMHOCMb.

1606/start/
JaTtumnk
TeMnepary

pbl

65

O6o611eHne 1
CHCTeMaTHU3aLys
3HaHUM TI0 TeMe:
«ITepuoguueckui
3aKO0H U
ITepuopnueckas

3afiaHus MO
BBIOODY



https://resh.edu.ru/subject/lesson/1606/start/

cucreMa
XUMHYeCKUX
3/1iemenToB /[I. 1.
MenHjeneeBa»

66

O6061ieHMe U
CUCTeMaTHU3aLUs
3HAHMII 110 TeMe:
«MeTasnibi»

3aiaHus 10
BBIOODY

67

O06o00111eHME U
CUCTeMaTHU3aLIUs
3HaHMII TI0 TeMe:
«HemeTtannb»

3azsanus mo
BbIOODY

68

O600611eHue 1
CcUCTeMaTU3aLus
3HaHUM 10 TeMe:
«Opranuueckue
COeJITHeHUsI»

3afaHusi Mo
BBIOODY

Oo6azaTenbHBIH MUHUMYM 110 POTT







