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INOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma 1mo XxumMuu uisg o0ydaronmxcst 8-9 kiraccoB cocraBiieHa Ha ocHOBe TpeboBaHuil K
pe3yJbTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTENIbHOW MPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHMUS,
npeJcTaBieHHbIX B DenepanbHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOTO OOIIETo
o0pa3oBaHus, ¢ y4€TOM pacHpeles€HHBIX IO KiIaccaM IpOBEpsieMbIX TPeOOBaHUN K pe3ysbTaTram
OCBOCHHUSI OCHOBHOW 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHHS M DJIEMEHTOB
COJIepKaHUs, MPEJICTABICHHBIX B YHHUBEPCATHHOM KOAM(PHUKATOPE MO XUMHH, a TaKKe Ha OCHOBE
IPOrpaMMbl BOCIIUTAHUS 00YHAIOIIMXCS TIPU MOJYYEHUH OCHOBHOTO 00IIEro 0o0pa3oBaHus U C yU4ETOM
Konnennuu mnpenogaBanust ydeOHOro mnpenMera «XuMus» B 00pa30BaTeIbHBIX OpraHU3alUsAX
Poccuiickoit ®Denepanun, pealM3yIOMUX OCHOBHBIE 00IIe00pa3oBaTenbHble NPOrpaMMbl  (YTB.
Pemenunem Komnerun Munnpocsemenust Poccun, npotokon ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMUS»

Brmag yuebHoro mpenmera «XuMHS» B JOCTH)KEHHE Leleld OCHOBHOTO OOIIEr0o 0OOpa3oBaHUS
00yCJIOBJIEH BO MHOI'OM 3HAu€HUEM XMMMUYECKON HayKH B MO3HAHUM 3aKOHOB MPUPOJbl, B Pa3BUTUU
IPOM3BOIUTENBHBIX CUJI OOIIECTBA U CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOMN KyJIbTYpBI.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK pacHpoCTpaHMia CBOE BIIMSHUE Ha Bce 00JacTH
4eJI0BEYECKOI0 CyIIECTBOBAaHMUS, 3a/laja HOBOE BUJICHHE MHpA, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpPbl, HEOOXOJAUMBIM YCJIOBHEM KU3HU OOIIECTBA: 3HAHUE XUMHUH CIIy>KMUT OCHOBOM JJIs1
(opMUpPOBaHHS MHPOBO33PEHUS YEJIOBEKA, €ro MIPEJICTaBICHUH O MaTepUaIbHOM €IWHCTBE MUDA;
BO)XXHYIO POJIb UTPAIOT (popMUpyeMble XUMHUEH NPEICTAaBICHUs O B3aUMOIIPEBPAILIEHUAX SHEPTUU U 00
HBOJIIOIMM BEILECTB B MPHUPOJIE; COBPEMEHHAs XUMUS HAIPaBJeHa Ha pelleHue I00aNbHbIX MpodiieM
YCTOMYHMBOIO Pa3BUTHUS YEJIOBEYECTBA — CBHIPbEBOM, YHEPreTUYECKON, MUILNEBOM M 3KOJIOTMYECKOU
6€3011acCHOCTH, POOJIEM 3JpaBOOXPAHEHHUS.

B ycrnoBusix Bo3pacTaromiero 3Ha4eHUs XMMHUHM B KM3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHYECKOTO 00pa3oBanus. B mutane conmanu3anuy OHO SBJISIETCS] OJTHUM U3 YCIOBUM (POPMUPOBAHUS
WHTEJUIEKTA JIMYHOCTH ¥ TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY YeJIOBEKY XMMHUYECKHE 3HAHMsSI HEOOXOTUMBI JJI MPUOOpPETEHHs OOLEKYIbTYPHOTO
YpOBHS, TO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO Y4YacTBOBAaTh B
MHOT0O0Opa3HOW KHM3HU OOIECTBa, JJII OCO3HAHUS BA)XHOCTH PA3yMHOTO OTHOLIEHHS K CBOEMY
3JI0POBBIO U 3[JOPOBBIO APYTUX, K OKpY’Kalolled MpUPOTHON cpelie, Il TPAaMOTHOTO MOBEACHUS MpU
MCIIOJIb30BAaHUU PA3JIMYHBIX MaTEPUAJIOB U XUMHUUECKHUX BEIIECTB B MOBCEIHEBHON KU3HU.

XuMuyeckoe o0pa3oBaHe B OCHOBHOM IIKOJIE SBJIsIETCS 0a30BBIM 10 OTHOIICHHUIO K CUCTEME OOIIEro
XUMHYECKOro oOpaszoBanus. [103TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peallu3yeT MPHUCYIIHE
o0IieMy XMMHUYECKOMY 0Opa30BaHUIO KIIIOYEBBIC IIEHHOCTH, KOTOPHIE OTPa)KalOT TOCYJapCTBEHHEIE,
OOIIECTBEeHHBIE Y MHIWBHUIyabHbBIE MOTPEOHOCTH. DTUM OIPEACISETCS CYIUTHOCTh O0IIel CTpaTeruu
00y4eHHs, BOCIIUTAHUS U PA3BUTUS O0YUAIOIIUXCS CPEACTBAMH YI€OHOTO MpeaMeTa « XUMHUS.

N3yyenne mnpeamera: 1) CrmocoOCTBYeT pealnM3allii BO3MOXXHOCTEW JUIS CaMOpa3BHTUS U
(dbopMHpOBaHUs KyJIbTYphl JUUHOCTH, €€ 001Iel 1 (PyHKIIMOHAIBHOW IPaMOTHOCTH; 2) BHOCUT BKJIAJ] B
(opMHpOBaHHE MBILIUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN MOJPOCTKOB, HABBIKOB UX CAMOCTOSTEIbHON
yueOHOI

NEeSITeIbHOCTH, OSKCHEPUMEHTAJIbHBIX W  HCCIEAOBATENBCKUX YMEHHMH, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(ECCHOHATBLHON ACATENbHOCTH; 3) 3HAKOMHT CO CIEHU(PHUKON



Hay4HOI'0 MBIIUIECHHUs, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOI'O B3IVISA HA €IMHCTBO IIPUPOJBI U YETIOBEKA,
SIBISICTCS OTBETCTBEHHBIM 3TAarioM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH MOJIPOCTKOB;
4) crniocoOcTByeT (HOPMUPOBAHHMIO IIEHHOCTHOIO OTHOILICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 3KOJOIMUYECKOE 00pa30BaHUE MIKOJIbHHUKOB.

Hazpannble HarpaBiieHUus B 00y4Ye€HUU XMMUU O0OECIIeUUBAIOTCA CHEIU(PUKOI copepKaHus MpeIMeTa,
KOTOPBIN SIBJISIETCA TEarorMueckd aJanTUPOBAaHHBIM OTpakeHHeM 0a30BOl HAyKHM XHMHUHU Ha
OIPENICNIEHHOM 3TaIle €€ pa3BUTHA.

Kypc XuMuu OCHOBHOW IIKOJBl OpPHUEHTHUPOBAH HA OCBOCHHE OOYYAIOIUMUCS OCHOB

HEOPraHMYECKOW XMMHUU M HEKOTOPHIX MOHATHI M CBEIEHUI 00 OTIENBbHBIX 00BEKTaX OpPraHHYECKON
XUMUH.

CtpykTypa conep:kaHus npeaMera chopMrpoBaHa Ha OCHOBE CHCTEMHOTO MOJX0Ja K €ro M3YyYEHHIO.
ConepkaHue CKIaabIBACTCs U3 CHCTEMBI MOHATHH O XMMHUYECKOM JJIEMEHTE M BEIIECTBE U CHCTEMBI
NOHATHUH O XUMHYECKOW peakiuu. O0e 3TH CHCTEMBI CTPYKTYpHO OPTraHM30BAHBI IO TNPHUHIUITY
MIOCJIEIOBATEIFHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKMX MPEACTABICHUN PAa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHOTO YY€HHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUs, ypoBHs lleproanyeckoro 3akoHa
J. . MenaeneeBa Kak OCHOBHOTO 3aKOHa XUMHH, YYEHUS O CTPOCHHU aTOMa M XMMHUYECKOH CBS3H,
[IpeJICTaBICHUM 00
ANIEKTPOIUTUYECKON JNCCOIMAIMN BEIECTB B PAacTBOpax. TeopeTndyeckue 3HaHUS pacCMaTPUBAIOTCS
Ha OCHOBE DMITMPHYECKH TOJTYYECHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS ITOCIIEAOBATEIHFHO OT
OJTHOTO YPOBHS K JJPyrOMY, BBIITOJHSIS (DYHKIIMHA OOBSICHEHHS U ITPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS
¥ BO3MOXXHOCTEH MTPAKTUUECKOTO MPUMEHEHUS U TIOIyYeHHS N3y4aeMbIX BEIECTB.

Taxast opranusanus coAep)kaHusi Kypca CIoCOOCTBYeT HPEACTABICHUI0 XUMHUYECKONW COCTaBIISIOIIEH
HAY4YHOH KapTHHBI MUpa B JIOTUKE €€ CUCTEeMHON pupobl. TeM caMbIM 00ecrieunBaeTcsi BO3MOXKHOCTh
(dopmMHpoBaHUs y 00Y4aIOLIUXCS IEHHOCTHOTO OTHOIIEHHUS! K HAYYHOMY 3HaHHUIO M METO/IaM MO3HaHUs
B Hayke. BaxxHO Takyke 3aMETUTh, YTO OCBOCHHUE COIEP:KAHMS Kypca IMPOUCXOAUT C IPUBICYECHUEM
3HaHMN U3 paHee U3YUYEHHBIX KypcoB: « OKpysxaromui Mup», «buonorus. 5—7 knaces» u «Pusnka. 7
KJIACC».

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «XUMMUS»

K HampaBneHHIO MEpBOCTENIEHHON 3HAYMMOCTH TIPU peau3alli  00pa30BaTEIbHBIX (PYHKIIHIMA
npeaMeTa« XUuMHs» TPAAUIIMOHHO OTHOCAT (DOPMHPOBAHME 3HAHUI OCHOB XMMHMUYECKON HAyKH Kak
00JaCcTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOW NEATEIbHOCTH YelOBEKa W KaK OJHOTO U3
KOMITIOHEHTOB MUPOBOU KYJIbTYPBI. 3aJa4a MpeIMeTa COCTOUT B (JOPMUPOBAHUH CUCTEMBI XUMHUYECKUX
3HAHUN —BaXHEUMNUX (AKTOB, TOHITHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKEHUH, TOCTYITHBIX
00001IeHIIT MHUPOBO33PEHUECKOTO XapaKTepa, sA3bIKa HAYKH, 3HAHUN O HAYYHBIX METOJIaX HM3yYCHHS
BEIIECTB M XHMHUYECKUX PEaKIUh, a Takke B (OPMUPOBAHWU M Pa3BUTHH YMEHUH U CIIOCOOOB
NeSATeTLHOCTH, CBS3aHHBIX C IUIAHWUPOBAHWEM, HAOIIOJEHHEM ¢ TIPOBEICHWEM XHWMHUYECKOTO
OKCIIEPUMEHTA, COOJIOICHHEM TpaBuil O€30MacHOro OoOpamieHusi ¢ BEIIeCTBAMH B ITOBCEIHEBHOU
JKU3HU.

Hapsiny ¢ 5TuM 1enu u3ydeHus npeMera B IporpaMMe YTOUYHEHbI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOT'O 0011ero odpasoBanusi. CeroHs B 00pa3oBaHUU 0CO00 3HAYUMOM
NpU3HAETCST HAMPaBICHHOCTh OOY4YEeHMsI Ha Pa3BUTHE U CaMOPA3BUTHE JIMYHOCTH, (OpMUpOBaHUE €&
UHTEJUIEKTa M 0o0meil KyabTypbl. OOydeHHE YMEHHMIO YYMThCS M TNPOJOJDKATh CBOE 0Opa3oBaHHE
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM U3 BAXKHEHIINX (PYHKIMI y4eOHBIX IPEAMETOB.



B cBs13u ¢ 3TUM IpH U3yUeHUH MpeIMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOIee 3HaUeHHEe puoOpenn
TaKHe LU, KaK:

—  (opmHupoBaHHE HHTEIUIEKTYalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYJIHUYECTBY, CAaMOCTOATEIbHOMY MPUHATHIO PEIICHHM, CIOCOOHON amanTHpOBaThCs K OBICTPO
MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HaIpaBJIEHHOCTb OOy4YeHHsS Ha CUCTEMATUYECKOE MPHUOOIIEHHE YYalIUXCs K CaMOCTOSITENbHOM
MO3HABATEJILHON JIESTENIbHOCTH, HAYYHBIM METOJaM IO3HAaHUA, (DOPMHUPYIOIIMM MOTHUBALUIO U
pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecniedyeHue ycloBuil, CHOCOOCTBYIOLIMX MPUOOPETEHUIO O0YUAIOIIUMHUCS OIbITa Pa3HOOOpa3HOI
NESTEIIbHOCTH, TIO3HAHMSI U CAMOIIO3HAHMSI, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI ), UMEIOIINX
YHUBEpPCAJIbHOE 3HAYEHHE JIsl pA3TUYHBIX BUJIOB JI€ATEIbHOCTH;

— q)OpMI/IpOBaHI/IC YMCHI/Iﬁ 00BACHATDL U OLICHUBATH SABJICHUS OKPYKAKOLICTO MHUpPA HAa OCHOBAHHU
3HAHHUH U OIIbITA, MOJTYYCHHBIX TP U3YYCHUU XUMUU,

— q)OpMI/IpOBaHI/IC y o6yqa}omﬂxc;1 FYMaHUCTHYCCKUX OTHOIJ.ICHPIfI, IIOHUMaHusA T CHHOCTHU
XUMHYCSCKHUX 3HAHUHN JJIA BBIpa6OTKI/I 3KOJIOTHYCCKHU uenecoo6pa3Horo IIOBCACHU B 6LITy u pr,[[OBOﬁ
JACATCIIbBHOCTH B LICJIAX COXPAHCHUS CBOCT'O 3J0POBbA U Opr>K8.IOIJ.[€fI HpHpO,Z[HOﬁ CpCabl;

— pa3BUTHE MOTHBAIMH K 00YYCHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHS OOIEYETOBEYECKHX IIEHHOCTEHW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY MpodwiIs
HAIpPaBJIEHHOCTHU JaJIbHEHIIEr0 00yUYeHUsI.

MECTO YYEBHOI'O IPEJMETA «XUMHUS» B YYUEBHOM IIVIAHE

B cucreme oOmero oOpa3oBaHusi «XUMHS» NpU3HAHA 00A3aTEIbHBIM YYEOHBIM HPEIMETOM,
KOTOpPBI BXOJIUT B COCTaB peaMeTHON o0aacTu «EcTecTBeHHO-Hay4HbIE IPEAMETHI.

VY4eOHbIM MJIaHOM Ha €€ u3yueHue oTBeaeHO 136 yueOHBIX YacoB — IO 2 4. B HEJeNo B 8 U 9
KJIacCaX COOTBETCTBEHHO.

COJAEPKAHUE YYEBHOI'O IIPEIMETA

8 KIIACC

IIepBoHayaJbHBIC XUMHYECKHE MOHATHS

[Ipenmer xumuu. Ponp xuMuu B xKu3HU yenoBeka. Tena u BemecrBa. DU3HUECKHE CBOMCTBA

BEIIECTB. ATrperaTHoOe COCTOSIHUE BemlecTB. [loHsATHE 0 MEeTO1aX TO3HAHUS B XUMHUH. XUMUS B CUCTEME
HayK. Huctele BemecTBa 1 cMecd. CriocoObl pa3sienieHus cMecei.

ATOMEI 1 MOJICKYIJIBI. Xumudeckue d7eMeHTbl. CHMBOJIBI XMMHYECKUX 3JICMCHTOB. HpOCTLIC u
CJIOJKHBIC BCIIICCTBA. ATOMHO'MOHCKYJ'IHPHOC YUuCHUC.

XuMu4deckas (I)OpMy.Ha. BameHTHOCTE aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTtB. OTtHOCHTENNbHAS aTOMHas macca. OTHOCUTEIbHAs MOJICKYJIsIpHad Macca. MaccoBas JOJIA
XHUMHUYCCKOI'O 3JIECMCHTA B COCAUHCHUN.

Ou3nyecKkue U XUMUYECKUE SBIICHUSI. XUMHUECKasl peakius U e€ MpU3Haku. 3aKOH COXPaHEHHS MaCChI
BEIIIeCTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukaius XuMUIeCKUX peakiuil (COeTMHEHMs, Pa3I0KEeHHS,
3aMeIIeHus, 0OOMEHaA).



XUMHUYECKHH SKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUECKOU MOCYI0H, ¢ MpaBUJIaMHu paboThI B 1aO0OpaToOpuu
u npuéMamMu oOpamieHus ¢ JJa0OpaTOpPHBIM OO0OPYIOBAaHUEM; HM3YYCHHE W ONMUCAaHWE (PU3HMUECKHUX
CBOICTB 00pa3ll0B HEOPraHMYECKUX BEIECTB; HaOmojeHne (u3nuecKux (IUIaBleHHE BOCKA, TasHUE
JbJa, pPaCTUpaHHUE caxapa B CTYIIKE, KMUIIEHWE U KOHJIEHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBAHUE MEIHON MPOBOJOKH, B3aWMOJCHCTBHE Mela C KHUCIOTOW) SBICHHH, HAOIIONEHHE U
OMKMCAaHUE MPHU3HAKOB MPOTEKAaHUS XUMHYECKHX pEaKIHil (pa3joKeHue caxapa, B3auMOJeiCTBUE
CEepHOM KHCIOTBI C XJOpUIOM Oapusi, pasnoxkenue ruapokcuna wmeau(ll) npu HarpeBanum,
B3aMMOJICHCTBHE >kerne3a ¢ pactBopoMm conu menu(ll)); m3ydenue crmocoOoB paszzieneHus cmeceit (c
MOMOIIbIO MarHmra, ¢bunpTpoBaHUE, BbIIApUBaHUE,
TUCTHILISAIMS, XpomaTorpadus), MpoBeIeHNEe OYMCTKU MOBAPEHHON COJIM; HAOJIOJIEHUE U ONKCAHUE
pE3yJIbTaTOB IPOBEACHMSI OIBITA, WILIIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MACChl; CO3/1aHHUE MOJENei
MOJIEKYJI (IIAPOCTEPIKHEBBIX).

Ba:kueiimue npeacTaBUTeIn HEOPraHUYeCKHX BellleCTB
Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopog — 351eMEHT M MpPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoze, Gusnyeckue U XMMHUECKHUE CBOMCTBA (peakiuu TOPEHHS).
Oxkcunel. IIpumenenue kucnmopona. CrnocoObl TMONydeHHs Kuclopona B Jaboparopud U
MpoMbIIIeHHOCTH. KpyroBopoT kucnopoga B mnpupoae. O30H — aoTpornHas MOAU(PHUKAIIS
KHCITIOpO/Ia.

TernoBoil >PPeKT XUMUUECKON peaKIy, TEPMOXUMHUYECKUE YPaBHEHHUS, IK30- U DHJIOTEPMUUYECCKHE
peakiuu. TormmmBo: yroab W MeTaH. 3arpsi3HEHHE BO3AyXa, YCHJIEHHE NapHUKOBOro 3¢ddekra,
pa3pylIeHHEe 030HOBOTO CIIOSI.

BOI[OpO,I[ — JJICMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOJOpOaa B IIpUPOAC, (bPISI/I‘ICCKI/Ie n
XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC, CITOCOOBI MOJIy4YCHU. Kucnorts! u conn.

KonnyectBo BemectBa. Monb. MomsipHast macca. 3akoH ABoraapo. MossipHbIii 00bEM Tra3oB.
Pacuérpl Mo XMMHYECKUM ypaBHEHUSIM.
®dusnueckue cBoiicTBa Bojbl. Boma xak pactBoputens. PactBopel. HacklneHHble 1 HEHACHIIIEHHBIE
pactBopsl. PacTBOprMOCTBE BemiecTB B Bojae.MaccoBas 0 BEIIECTBA B PacTBOpE. XUMHUYECKUE
cBoiicTBa BoJbl. OcHOBaHusA. Poiib pacTBOPOB B MPUPOJE U B KU3HU 4enoBeka. KpyroBopor Boasl B
npupoe. 3arpsa3HEHNe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOJHBIX BOL.
Knaccudukanus Heoprannyeckux coenqunenuil. Oxcuapl. Kinaccuduxanus okcuoB: coneodpasyronme
(ocHOBHBIE, KHCIOTHBIE, aMm{QoTepHble) U HecoseoOpasytoue. HoMeHkmaTypa  OKCHIOB
(MexxayHapogHas U TpuBHMaibHasi). dusnueckue M XuUMUUECKHe cBoWcTBa OKcuaoB. Ilomydenue
OKCHJIOB.

OcnoBanus. Knaccudukanus ocHoBaHMiA: HIENOYM M HEpacTBOpUMBIE OcHOBaHMA. HomeHkinarypa
OCHOBaHUM (MEXAyHapoHas U TpuBUaJIbHasA). PU3HUECKUE U XUMUYECKHE CBOMCTBA OCHOBAHMI.

ITonydyenue OCHOBaHUM.
Kucnotel. Kmaccudukamnus kucnor. Homenkimarypa Kuciaot (MexXayHapOaHAsl B TPUBHAIIbHAS ).
Du3nYecKne 1 XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTtaiioB H. H. bekerosa. [Tonyuenne
KHCJIOT.

Conu. Homenknatypa coseit (MexayHapoHas U TpuBHallbHas ). DU3nvecKkre u XUMUYECKUE
cBoiicTBa conelt. [lonyuenue coneil.
['eneTnueckas CBsA3b MEX/Y KJIacCaMU HEOPTaHUYECKUX COECTMHEHUM.
XUMUYECKUN DSKCIIEPUMEHT: KAauyE€CTBEHHOE OIPEIEICHUE COAEPKAHUSA KHUCIOpOJAa B BO3IYXE;
nojlyueHue, coOupaHue, pacro3HaBaHUE M H3Y4YEHHE CBOMCTB  KHCJIOpoJa; HaOIoJaeHHe
B3aUMOJICVCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBUS BOSHUKHOBEHMS M NPEKPALLICHUS TOPEHUS



(mo>kapa); O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJOB M OINHKCAaHHE UX CBOMCTB; MOJy4YeHHE, coOMpaHue,
pacro3HaBaHME M H3Y4YEHHME CBOWMCTB BOAOpoAa (TOpeHHueE); B3aMMOJECHCTBHE BOAOPOJA C OKCHIOM
meau(Il) (BO3MOXKHO HCIIOJIB30BAaHHME BHJICOMATEPUANIOB); HaOMIOIEeHHWE 00pa3loB BEHICCTB
KOJIMYeCTBOM 1 MOJb; UCCIEIOBAHUE OCOOEHHOCTEH pacTBOPEHHUs BELIECTB C  Pa3IM4HON
PacTBOPUMOCTBIO; IIPUTOTOBIIEHUE  PAacTBOPOB c ONpENeIEHHOM  MaccoBOM  JIOJIeH
PacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJbI C METAJJIaMU (HATpUEM U KajblieM) (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUAIIOB); ONPEICICHUE PAcTBOPOB KHUCIOT M ILIEIOYEH C IOMOILBIO
WH/INKAaTOPOB; UCCIICOBAaHIE 00Pa3I0B HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB; HAOIIOACHNE
W3MEHEHHUS OKpAaCKU MHAMKATOPOB B paCTBOPAxX KUCIIOT U ILIEJIO0UYEH; U3yUeHHE B3aUMOJACHCTBUS OKCUaa
meau(Il) ¢ pactBOpoM CEpHOM KUCIOTHI, KUCIOT C METAJUIAMM, PEAKLUI HEUTpalIn3aluy; MOJIy4eHHUe
HEPACTBOPUMBIX OCHOBAHHUI, BBITECHEHUE OJIHOTO MeTajljia APYTMM M3 PAcTBOpa COJM; PELICHUE

AKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BakHeNImne KJ1acChl HEOPraHUYECKUX COCIMHEHUI.

Ilepunonnuecknii 3akon u Ilepuonnueckas cucrema xumuieckux JjemeHToB /I. U. Menaeneena.
Crpoenne artoMoB. Xumuuyeckasi CBfi3b. OKHCIUTEIBHO-BOCCTAHOBHUTEIbHbIE PpPeaKLIUH

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKUX 3J1€MEHTOB. [loHsATHE O Ipynmax CXOAHBIX
AJIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TaJOr€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yoT aM(pOTEpHbIE OKCHUJIbI U TUAPOKCH/IBI.

HepI/IO,I[I/ILIGCKI/Iﬁ 3aKOH. HCpI/IOIII/I‘IeCKaH CHUCTCMAa XUMHNYCCKUX DJICMCHTOB I[ H. Mengeneesa.

Kopotkomnepuonnas u jymmHHONIEpHoaHas GopMbl Ilepuoandeckoil CHCTEMbl XUMHUYECKUX AIIEMEHTOB
.. Menaeneesa. [lepuonbl u rpynmbl. DU3HYECKUAN CMBICI HOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA
U TPYIIIBI 3JIEMEHTA.

Crtpoenue aromoB. CoctaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHsl. CTpoeHHE 3JEKTPOHHBIX 000104YEK
atomoB miepBbIX 20 xumuueckux osneMeHTOB llepmogmueckoit cucremsr JI. W. Menneneesa.
XapakTepucTHKa XMMHUYECKOTO 3JIEMEHTa IO ero mnosnoxeHuto B Ilepmonmueckon cucreme [I. .
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI paauyca aroMOB XHUMHYECKHMX JJIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB IO TpymnmaM M Iepuojam. 3HaueHue [lepumogumdeckoro 3akoHa H
Ilepuonnueckor CUCTEMBI XUMUYECKUX DJIEMEHTOB JUJIs Pa3BUTHs HAyKU U npakTuku. [. 1. Mennenees
— Y4Y€HBIN U IPaKIaHUH.

Xumnueckasi cBsi3b. KoBaneHTHast (MOJISIpHAsE M HEMOJISIPHAS) CBSI3b. DJICKTPOOTPHUIATEIHHOCTD
XUMUYECKUX AJIEMEHTOB. MlOHHas CBSI3b.

Crenenp oxwuciacHuS. OKHCINTEIBHO-BOCCTAHOBUTECIIBHEIC pCaKkuu. Hpoueccm OKHCJIICHUA U
BoccTaHOBJICHHS. OKHCIUTEIN M BOCCTAHOBUTEIIH.

XHUMUYECKUMN 9KCIICPUMCHT. U3YUCHUC 06pa3u0B BCIICCTB METAJIJIOB 1 HCEMCTAJIJIOB, BSaHMOHeﬁCTBHe
TUAPOKCHJA IMMHKAa C paCTBOpaMH KHCIOT H II.[CJ'IO'—I@fI; MMPOBCACHUC OIIBITOB, HIIIOCTPUPYIOIIHUX
MMPUMEPBI OKUCITUTEIIBHO-BOCCTAHOBUTECIIBHBIX peaKHI/Iﬁ (FOpeHI/Ie, pPE€aKuu pa3jiIoKCHUAA, CoeHI/IHeHI/ISI).

Me:xnpeamerHblie CBA3U

Peanmzanusi MeXNpenMETHBIX CBSI3€H NpPU WM3YYEHUH XHMHU B 8 KIlacce OCYIIECTBISIETCS depes3
UCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK W TOHATUH, SBISIOMIUXCS
CUCTEMHBIMU I OTAENBbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

O6H_II/IC CCTCCTBCHHO-HAYYHBIC MMOHATHSA: HaquBIﬁ (I)aKT, THUIIOTE34a, TCOpU:A, 3aKOH, aHaJIn3, CUHTC3,
KHaCCI/I(bI/IKaI_[I/IH, NEpUOANYHOCTD, Ha6J'IIOI[eHI/IC, SKCIICPUMCHT, MOACITIUPOBAHUEC, USMCPCHHUEC, MOJICJIb,
SIBJICHUC.



®dusnka: MaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOMbI, PaJuO0aKTUBHOCTb,
MOJIEKYJIa, JEKTPUYECKHUI 3apsij, BEHIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIEeCTBAa, T'as,
(bu3HYECKre BEIMYUHBI, €IUHUIIBI H3MEPEHUs, KOCMOC, IJIaHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunres, aApixanue, obunochepa.

['eorpadusa: armocdepa, ruapochepa, MHUHEpasbl, TOPHbIE MOPOJBI, TOJE3HBIE HCKONAeMBbIE,
TOILTUBO, BOJJHBIC PECYPCHL.

9 KUIACC
BemecTBo U XMMHYeCKas peakuus

Ilepnonnueckuit 3akoH. Ilepuommueckas cucrema xumudeckux snemeHtoB Jl. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTU B M3MEHEHHM CBOWCTB XMMHUYECKHX 3JEMEHTOB IEPBBIX TPEX
HEpUOJIOB, KalMs, KaJbLUi M HUX COEAMHEHUH B COOTBETCTBUU C IIOJOXKEHHEM »3JIEMEHTOB B
[Tepuonuueckoil cuctemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUbl XUMUUECKOM CBSI3U. THIIBI KPUCTAINIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U BUJIA XUMUYECKOU CBSI3H.
Knaccugukarus 1 HOMEHKIaTypa HEOpraHMYECKMX BEIECTB (MEXIyHapOaHAas U TPUBHAIIbHAS).
XHWMHUYECKUE CBOMCTBA BEIIECTB, OTHOCAIINXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCIMHEHUM,
TE€HETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanust XuMHuecKux peakiuuii o pa3IMyHbIM IpU3HAKaM (110 YHUCIY M COCTaBY YYaCTBYIOIIUX
B PEAKIUHU BEIIECTB, MO TEIIOBOMY 3(dekTy, Mo M3MEHEHHIO CTENEeHEH OKHCICHUS XMMHUYECKUX
AJIEMEHTOB, IO OOPATUMOCTH, IO YYacTUIO KaTajau3aropa). DK30- M JHIOTEPMUYECKHE PEAKIUH,
TCPMOXUMHNYCCKUC YPABHCHHA.

[Tonsarue o CKOpOCTHU XHUMHYECKOMN PCaKnuu. [TousTue 06 O6paTI/IMLIX u HeO6paTI/IMBIX XHUMHUYCCKUX
pCaKknusx. IToHsiTHE O TOMOT€HHBIX U FETCPOrCHHbIX PCAKIHUAX. IloHsTHE O XMMHYECKOM PpaBHOBCCHHU.
CDaKTOpI)I, BJIMAIOIIHUE HA CKOPOCTH XHUMHYECKOM PCAKIUHU U IMMOJIOKCHUC XUMHUYCCKOT'O PaBHOBECHU .
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC pCaKkuuu, 3J'I€KTp0HHI;H71 OanaHc OKHCIIHUTCIBHO-
BOCCTaHOBUTEIbHOU pCaKknuu. CocrapneHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
C UCIIOJIB30BAHUCM METOAA DJICKTPOHHOTI'O Oananca.

Teopm{ 3HeKTpOHHTI/I‘ICCKOI>'I AUCCOoHranu. 9J'IeKTpOJ'II/ITBI H HE- 3JICKTPOJIMTEI. KaTI/IOHH, AHHUOHEI.
MexaHu3M JUCCOIHAIIUM BEIIECTB C Pa3IMYHBIMHA BUAMU XUMH4YecKol cBsa3u. CTeneHb JAUCCOoMaIu.
CuibHEIC U c1a0bIe SJICKTPOJINUTHI.

Peakiiun noHHOro o6MeHa. Y cioBUs MPOTEKaHHUs PeaKkIMii HOHHOTO 0OMEeHa, MOJIHBIE U COKpAIEHHbIE
WOHHbIE ypaBHEHHUs peakuuid. CBoicTBa KHCJIOT, OCHOBAaHHWW M COJIEHl B CBETE€ NpPEICTaBICHUNA 00
AIIEKTPOJINTUYECKON Aucconuanuu. KauecTBeHHbIe peakuiuy Ha HOHBI. [loHsATHE O TMApOIN3E COE.

XUMHUUECKUH IKCTIEPUMEHT: 03HAKOMJIEHHE C MOJENISIMU KPUCTANTHYECKUX PEIIETOK HEOPraHMYECKHX
BEIIECTB — METAJJIOB U HEMETaUIoB (rpadura M anmmasza), CIOKHBIX BEIIECTB (XJOpuia HaTpus);
UCCIIEIOBAaHHE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKkIui OT BO3JCHCTBUS Pa3IUIHBIX (aKTOPOB;
UCCIIEIOBaHHE HIIEKTPOIPOBOJHOCTH PaCTBOPOB BEILECTB, IIPOIECCa AUCCOLUAIMM KUCIIOT, eI04uei u
cojel (BO3MOYKHO MCIIOJIb30BAHUE BUIEOMATEPHAIIOB); IPOBEJEHHE OMNBITOB, HWUIFOCTPUPYIOIIUX
MPU3HAKU MPOTEKaHUs peakuii HOHHOro oOMeHa (o0pa3oBaHHe 0CaJIKa, BbIJIEICHHE Ta3a, 00pa3oBaHHe
BO/IbI); OIIBITOB,

WIUTIOCTPUPYIOIIUX MPUMEPHl  OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX peakiuidl (ropeHue, peaxiuu
pa3JIoKEHUs, COCAMHEHUS); PACIO3HABAHWE HEOPTaHMYECKHUX BEUIECTB C MOMOINBI0 KaueCTBEHHBIX
peakLyii Ha HOHBI; pELIEHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanjIbl 4 HX COeTMHEHHS



OOmast xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHsSI AaTOMOB, XapaKTepHbIE CTENeHU
OKHCIICHMS.

Crpoennie u (usnyeckre CBOMCTBAa MPOCTHIX BEUIECTB — TaJOTEHOB. XUMHUYECKHE CBOMCTBAa Ha
puMepe xJiopa (B3auMOACHCTBUE C METAJTIAMU, HEMeTaJIaMH, ienodamu). Xuoposogopoa. ConsHas
KHCJI0Ta, XMMHYECKHE CBOMCTBA, IOJly4E€HUE, IpUMEHEHue. JlelcTBHE XjIopa U XJIOPOBOAOPOAA HA
OpraHu3M 4eoBeKa. BaxkHeume XJI0puIabl U UX HAXO0XKICHHUE B IIPUPOJIE.

OO6mras xapakTepucTrka 31eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEepPHBIC
CTEINEHU OKUCIICHUS.

CrpoeHue u (Qu3myeckre CBOHCTBA MPOCTHIX BEHIECTB — KHCIOpOAa U Cepbl. AJIOTPOIHBIE
Mo u(UKaAIIK KUCTIOPO/Ia U cepbl. XUMUYECKHEe CBOICTBa cepbl. CepoBOIOPO, CTPOCHUE, PU3NYECKUE
U XUMHYECKHE CBOMCTBA. OKCUABI Cepbl KAK MPEACTABUTEIN KUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa,
buznyeckue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeICTaBUTENsl Kilacca KUCIOT U CHEU(pUIECKUE).
XUMUYECKUE PEaKIUH, JIeKAIIUEe B OCHOBE MPOMBIIIIEHHOTO CH0c00a MOTYyYeHHUs] CEPHON KHCIOTHI.
[Tpumenenue. Conu cepHOU KUCIOTHI, KAUECTBEHHAs peakius Ha cylbdar-uon. Haxoxnenue cepsl u e€
COEMHEHUH B IIPUPOJIE.

XHMHYECKOe 3arpsi3HEHNE OKPYIKaIOLEN Cpe/ibl COEIMHEHUSIMHU Cephl (KUCIOTHBIE 105KIU, 3arpsi3HEHNE
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €r0 IPeA0TBPALLCHHUS.

OO6mras xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepPHBIC
CTETNEHU OKUCIICHUS.
A30T, pacmpocTpaHeHHe B NpHUpoje, (PU3MUECKHe M XUMHYecKue cBoMcTBa. KpyroBopor azora B
pupoie.
AMMUak, ero Qpu3nyYecKkue U XMMHUYECKHUE CBOMCTBA, MOJIy4YeHHe U mpuMeHeHue. Colu aMMOHUS, UX
dbusznueckue W XUMHYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas peakiusi HA HMOHBI aMMOHHS.
A3oTHas KHCIoTa, e€ TolyuyeHue, GU3NYecKue U XUMUYECKHE CBOMCTBA (00IIMe KaK MpeCTaBUTENs
KJlacca KHCIOT W crneuuduueckue). lcmonb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KadyecTBe
MUHEPATBHBIX yI00pEHHIA.

XUMHUECKOE 3arpsi3HEHNE OKPYKAFOIIEH CpeIbl COSMHEHUSIMH a30Ta (KUCIOTHBIE JIOXK/IN, 3arPsI3HEHHIE
BO3/1yXa, TIOYBHI H BOJIOEMOB).

®dochop, amtorpornHsie Momuduranuu Qocdopa, puzMUecKkue W XUMHYECKHE CBoMcTBa. OKCH
dochopa(V) u dochopHas kwuciora, QPuanyeckue W XUMHYECKHE CBOWCTBA, IOJyUYCHHUE.
Hcnonp3oBanue ¢pocdaToB B KaUe€CTBE MUHEPAIBbHBIX YAOOPEHUH.

OO6mras xapaktepucTrka 31eMeHTOB [V A-rpymnmbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIE
CTEIICHU OKUCIICHHUS.

Yraepon, amoTponHble MOTU(PHUKAINH, PACIIPOCTPAHEHHE B TPHUpPOJE, (U3MYECKHEe W XUMHUYECKUE
cBoricTtBa. Ancopoums. KpyroBopor yriepoma B mpupone. Okcuapl yriepona, ux (HU3NYECKUE H
XUMHUYECKHE CBOKMCTBA, JCHCTBUE HA KHBBIC OPTAHU3MBI, TIOTYUYCHUE U TIPUMEHEHUE. DKOJIOTHISCKUE
npoOnemMbl, cBsizaHHBIe ¢ okcumoMm yriepona(lV); rumore3a rmoGambHOrO MOTEIJICHUS KIIMMATA,
NapHUKOBBIN 3P PeKT.

VYroabpHas KucioTa v e€ coiu, UX GU3NYeCKUe U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U IIPUMEHEHUE.
KauecTtBenHnast peakiusi Ha kapOoHar-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBILUIEHHOCTH U CEJIBCKOM XO35HCTBE.

[TepBoHavanbHbIe TOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COEJUHEHUSX yriepona (MeTaH, 3TaH,
ATUJIEH, ALETUJIEH, ITAHOJ, IVIMLEPHUH, YKCycHas Kuciora). X cocTaB M XMMHUYECKOE CTPOEHHE.
[TonsiTe 0 OMOJOrMYECKH Ba)KHBIX BELIECTBAaX: )KMpaX, OelKax, yrieBoJax — M UX POJU B KU3HU
YeJI0BEeKa.

MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIMHECHUM.



KpemHunii, ero ¢usndeckue M XMMHUYECKHE CBOMCTBA, MoydeHHWe W mpumeHeHue. CoeauHeHus
KpeMHusl B npupoje. O6mue npeacrasienus 06 okcuae kpeMaus(IV) u kxpeMHUEBOW KHCIIOTE.
CUIIMKAaThI, X
HUCIIOJIB30BAHUC B 6bITy, MCIUIIMHEC, IMPOMBINIJICHHOCTH. Baxueiimme CTPOUTCIIBHBIC MAaTCPUAJIbIL:
KepaMHuKa, CTEKJO, IIeMEHT, OeToH, kene300eToH. [IpoOneMbl 0€30MacHOr0 HCIOJIb30BAHUS
CTPOUTCJIbHBIX MAaTCPHUAJIOB B HOBCCHHGBHOﬁ KU3HU.

XVMMUYECKUH SKCIIEPUMEHT: H3y4YE€HHE O00pa3lloB HEOPraHMYECKHX BEILECTB, CBOMCTB COJIIHON
KHCJIOTHI; TPOBEJICHHE KAaYeCTBEHHBIX pPEAKUWH Ha XJIOPHI-MOHBI M HAOJIOACHHWE TNPHU3HAKOB HUX
NPOTEKAHMUS; OTIBITHI, OTPaXKAIONINe GU3NIECKHE U XUMHUECKUE CBOMCTBA T'aJIOTCHOB M UX COSIMHEHHN
(BO3MOYHO HCITOJIb30BaHUE BHIEOMATEPUAIIOB); 03HAKOMJICHHE C 00pa3liaMy XJIOPUI0B (TAJIOTCHUIOB);
03HaKOMJICHHE ¢ 00pa3liaMy cepbl U e€ COeAMHEHUSIMU (BO3MOXKHO MCIIOIb30BAaHUE BUICOMATEPHAIIOB);
Ha0I0IeHNE nporecca
0o0yrinuBaHus caxapa IoJ AEUCTBUEM KOHLIEHTPUPOBAHHON CEPHOM KUCIIOTHI, U3yUEHUE XUMHUUYECKUX
CBOWCTB pa30aBICHHON CEPHOM KHCIOTHI, MPOBEJACHUE KAYeCTBEHHOW peakiuu Ha CyiIb(paT-uoH H
HaOJroIeHne IpU3HaKa e€ MPOTeKaHUsT; O3HAKOMIICHHUE ¢ (PU3MYECKHMH CBOWCTBAMHU a30Ta, (hocdopa u
UX COCIMHEHHH (BO3MOXXHO HCIOJIB30BAHHWE BHUICOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCHOPHBIX
ynoOpeHnid; MoJy4YeHne, coOMpaHue, pacro3HaBaHUE M W3YYEHHE CBOMCTB aMMHaKa; MpPOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMA U (pocdarT-MOH M HM3y4YCHHE TMPU3HAKOB UX IMPOTCKAHHS,
B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI € MeEIbl0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); M3YYEHHE MOJIENEeH KPUCTAIUIMUYECKUX pemETOK anmasa, rpadura, QysiepeHa;
O03HAKOMJIEHHE C TMPOLIECCOM aJCOPOIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM IIPOTUBOra3a; MoJlydeHue, COOMpaHue, paclio3HaBaHUE U U3yYEHUE CBOMCTB YTIIIEKUCIIOTO
ra3a; NpoBeJCHUE KaYeCTBEHHBIX peaKlUil Ha KapOOHAT- U CHJIMKAT-UOHBl U U3YYEHHE IIPU3HAKOB HUX
MPOTEKAHUS;

03HaKOMJIEHHE C MPOAYKIMEN CUITMKATHON MPOMBIIIJIEHHOCTH; pELIEHHE IKCIIEPUMEHTAIbHBIX 33]1a4 10

TeMe«BakHeHIIe HeMEeTaIbl U UX COCAUHCHUA .

MeTasibl M MX COeTHHEHUS

OOmast XapakTepUCTHKa XUMHUYECKUX 3JIE€MEHTOB — METaUIOB Ha OCHOBAHUU HX IOJOXKEHUS B
[Tepuonnueckoii cucteme xumuueckux semeHToB [{. . MenaeneeBa u ctpoenus atomoB. CTpoeHue
MeTaJlJIOB. MeTajinyeckasi CBsI3b U METaJInYecKasi KpUcTalsinyecKasi peléTka. DIeKTPOXUMUYECKHM
pAn HampsbDKeHHH MeTayioB. du3Myeckre M XHMHUYECKHe CBOMCTBAa MeTauioB. OOmme crnocoOsbl
noJrydyeHus: MeTauioB. [IoHsATHE 0 KOPPO3UHM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HUH.
Cnnagsl (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble Metaiuibl: mnojoxeHue B llepumoamyeckoir cucreme xumuyeckux dsyemeHTtoB [l U.
MeHnzeneeBa; CTpOEHUE UX aTOMOB; HAXOXKJIEHUE B Mpupojae. Pu3ndeckue U XMMHYECKHUEe CBOCTBA (Ha
npuMepe HaTpust U Kanusi). OKCHUIBI M THAPOKCHUIBI HATpus U Kanus. [[puMeHeHne meI0YHbIX MEeTaIOB
U UX COCIUHCHUI.

[[{emroyHO3EMENBbHBIE METAJUIBI MarHuid M KalubLMW: TnoyokeHue B Ilepumonnueckonn cucreme
xumuueckux osnemeHtoB JI. M. MeHnneneeBa; CTpoeHHME HX AaTOMOB; HAXOXKICHHE B IIPUPOJE.
dusnyuecKkue U XUMHUECKUE CBOMCTBAa MarHUs M Kajblysl. BaxkHelmume coequHeHns KalbLus (OKCH],
TUAPOKCHU, coiin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomunHuit: nonoxxkenne B Ilepuonnueckort cucteme xumuyeckux sneMmeHToB JI. M. Menneneesa;
CTPOCHHME aToOMa; HaxoXXJIeHue B mnpupoae. Dusndeckue W XUMHUUYECKHE CBOWCTBA AITFOMUHUS.
AmdoTepHbIE CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUS.



Keneso: nonoxenue B [leprnoguueckoil cucteme xumuueckux anemMeHToB . . Menneneesa; ctpoenue
aToMa; HaxOKJeHHUeE B npupoze. Pusnueckue U XUMHUYECKHE CBOMCTBA kene3a. OKCHUbl, TUAPOKCUIBI
u conu xkene3a(ll) u xxeneza(Ill), ux cocras, cBoCTBa U MOJIyYCHHE.

XUMUYECKUH JKCIEPUMEHT: O3HAKOMIIEHHE C 00pasllaMd METaJUIOB U CIUIAaBOB, UX (PU3UYECKUMU
CBOMCTBAMH;, HW3Y4YCHHE  PE3yJIbTATOB  KOPPO3HMH  METAIOB  (BO3MOXXHO  HCIIOJH30BAHHE
BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA KAJBLIUS W HATPHUS C BOJOU (BO3MOXHO
UCIIOJIb30BaHUE BHIEOMATEPUANIOB); HCCIEA0BAHNE CBOMCTB KECTKOM BOBI; MpOIlecca TOPEHUS Kelle3a
B KHCIIOpOoie (BO3MOXKHO HCIIOIb30BAaHUE BHIEOMATEPUANIOB); IPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX
peakuii Ha HOHbI

(Maruwmsi, Kanplys, amoMuHus, uHKa, xenesa(ll) u xenesa(Ill), meau(1l)); HabmroneHue U onvMcaHue
MPOLIECCOB OKpalIMBaHUs IUIAMEHW HMOHAMM HATpusl, Kajdus U KajblHs (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHAJIOB); HcCce0BaHuE aM(pOTEPHBIX CBOWMCTB THAPOKCHAA aTOMUHUS U TUIPOKCHUIA
[MHKA; PellIeHUE SKCIIEPUMEHTANIbHBIX 33/a4 10 TeMe « BakHel11e MeTaibl U UX COSAUHEHUSY.

XuMHSA U OKPYXKAOIIASA cpeaa

HoBbie maTepuassl U TexHOJI0THM. BellecTBa 1 MaTepuasbl B MOBCEIHEBHOMN KU3HU YEIOBEKa. XUMUS
u 370poBhe. be3zomacHoe Hcnonbp30BaHNe BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momorib
MpU XUMHUYECKHX OXKOrax M OTpaBieHUsAX. OCHOBBI SKOJOTMYECKOM I'PAMOTHOCTH. XHMHYECKOE
3arpsi3sHEHUE OKpYKarouel cpesl (mpenenbHas gomycrumas konreHTpanus semects — [1/1K). Poinb
XUMHUHU B PEIICHUH DKOJIOTHUECKUX MPOOIIEM.

[TpuponHble HCTOYHUKH YTIEBOJOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HEPTh), MPOAYKTHl HX
nepepadoTKU, UX POJIb B OBITY M MPOMBIILIIEHHOCTH.

XUMUYECKUH OKCIICPUMCHT:. H3YUCHUC o6pa3u013 MaTcprajioB (CTGKJ’IO, CIlIaBbl MCTAJJIOB,
MMOJIMMEPHBIC MaTepI/IaJ'ILI).

Me)l(l'lpe}lMeTH])Ie CBA3H

Peanmzanust MexXmnpenMeTHBIX CBsI3€H NpU HM3YYeHWH XHMHUU B 9 Kilacce OCYIIECTBISIETCS Yepes3
UCIOJIb30BaHNWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TOHATUN, TaK W TIOHATUH, SIBIJISIOIIUXCS
CUCTEMHBIMU JIJISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI0 KA. Peanu3amus MexnpeIMeTHbIX
CBSI3eH TpW W3yYeHUH XUMHH B 9 Kiacce OCYIIECTBIISIETCS Yepe3 HCIOIb30BAaHME KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHSATHM, TaKk W TOHATUH, SBISAIOIIUXCS CUCTEMHBIMU JUISI OTIEIbHBIX
IIPEMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHSA: HAy4YHBIA (DaKT, TUTIOTE3a, 3aKOH, TECOpHUs, aHAIU3, CHHTE3,
KJaccuUKalus, IepuoINIHOCTh, HAOTIOACHHUE, IKCIIEPUMEHT, MOJICIUPOBAHNE, U3MEPEHHE, MOJIEb,
SIBIICHUE, TAPHUKOBBINA AP (HEKT, TEXHOIOTHSI, MATEPUATIBL.

®usmnka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHJ, W30TOIbI, PaJIdOAKTUBHOCTS,
MOJIEKyJIa, SJEKTPUYECKHH 3apsiyl, MPOBOJHUKHU, MOJIYNPOBOJAHUKU, IUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIecTBa, Ta3, pacTBOP, pPacTBOPHMOCTb,
KpUCTaJNTHYeCKasl PeméTKa, CIUIaBbl, (PM3WYCCKHE BEITMYUHBI, CIUHHIBI M3MEPEHHS, KOCMHUYECKOEe
NIPOCTPAHCTBO, TUTAHETHI, 3BE3161, COHIIE.

buonorus: ¢otocuHTe3, apIXaHue, Owuocdepa, IKOCUCTEMA, MHHEPATbHBIE YyIOOPEHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, rumpocdepa, MUHEpalbl, TOPHBIE MOPOJbI, IMOJE3HbIE HCKONAEMBbIE,
TOIIJIMBO, BOJTHBIE PECYPCHI.

INIVTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATHI



Nzyuenue xumun B 8-9 kiacce HampaBieHO Ha JOCTHXKEHHE 00y4alOIMMUCS JTUYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuHOCTHBIE PE3YJIbTATHl OCBOCHUS POTrPAaMMBbl OCHOBHOT'O 00I1IET0 00pa30BaHMsI JOCTUTAKOTCS B XO/I€
00y4YeHHsI XUMUH B €JMHCTBE YU€OHOH U BOCIIUTATENILHOM JiesATeIbHOCTH OpraHu3anuy B COOTBETCTBUH
C TPaJAMLMOHHBIMA POCCUHCKMMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
OPUHATBIMH B OOIIECTBE TNpPAaBWIAMH W HOPMaMH TMOBEACHHS M CHOCOOCTBYIOT Ipoleccam
CaMOIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALUHN 00YJaIOLTIXCS.

JIMuyHOCTHBIE ~ pe3yNabTaThl  OTPaXalOT CPOPMHUPOBAHHOCTh, B TOM YHCIE€ B YaCTH:

ITaTpuoTn4eckoro BOCIIUTAHHUSA

1) LEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY W HAy4YHOMY
HACJIe/INI0, IOHUMAHUS 3HAYCHHUsI XMMUYECKON HAayKH B )KU3HU COBPEMEHHOI'0 00IECTBA, CIIOCOOHOCTH
BJIaJeTh JOCTOBEPHOH HHGpopManMed O MepeloBbIX JOCTHKEHUSAX U OTKPBITUAX MHUPOBOH H
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpOMCTBE MHUpa U O0ILECTBA;

I'paxknanckoro BOCIIUTAHUA

2) HpeIlCTaBJIeHI/ISI 0 COOMAJIBbHBIX HOpMaX nu HpaBI/IJIaX MCEXKIINYHOCTHBIX OTHOHIGHI/Iﬁ B KOJIJICKTHUBEC,
KOMMYHHKATHBHOW KOMIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-MCCIIe0BaTEeNbCKOMH,
TBOPYECKOH M APYTUX BUAAX JAEATEILHOCTH; TOTOBHOCTU K pa3HOOOpa3HOM COBMECTHOM eATeIbHOCTH
HpI/I BBIITIOJIHCHUN y‘-Ie6HI)IX, IIO3HABAaTCJIbHBIX 3aJad, BBIIIOJIHCHHUU XHMHWYCCKUX 3KCHCpI/IM€HTOB,
CO3aHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOIIY B MPOLIECCE ITOU
y4eOHOM NEeATENbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE IMOBEACHHE U IMOCTYNKH CBOUX TOBapHINEH C

MO3UIMH HPAaBCTBCHHBIX U IPABOBBIX HOPM C y‘IéTOM OCO3HAaHUsA HOCJ'IGI[CTBI/Iﬁ IMOCTYIIKOB;

IlennocTn HAY4YHOI'0 NMO3HAHUS
3) MUPOBO33PEHYECKUX TPE/ICTABICHUI O BEIIECTBE M XUMHUYESCKON PEaKIUK, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOIINX OCHOBY JUIsl TIOHUMAaHHUS CYLTHOCTH HAY4YHON
KapTUHBI MUpPA; MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOAbI, B3aUMOCBA3SIX
YyelioBeKa C MPUPOAHOM CpeIo, O pOJAM XUMUUM B I[IO3HAHUU OJTHUX 3aKOHOMEpPHOCTEH;
4) TO3HABaTEIbHBIX MOTHBOB, HAIPABJICHHBIX Ha IIOJyYCHWE HOBBIX 3HAHUM 10 XUMHH,
HEOOXOIUMBIX JUTS 00BsICHEHUS Ha0J110/1aeMBbIX IIPOLIECCOB " SBJICHU;
5) mo3HaBaTeNbHOH, WHPOPMAIIMOHHOW M YHTATEIbCKOM KYJIBTYPBIl, B TOM 4YHCJC HaBBIKOB
CaMOCTOSITENIbHOM paboThl C Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOM JHUTEpaTypod, JOCTYIHBIMHU
TEXHUYECKUMU CpeacTBaMu MH(OPMALIMOHHBIX TEXHOJIOTUH;
6) wHTepeca K OOYYCHHIO W TO3HAHHIO, JHOOO3HATEIHLHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
€caM000pa30BaHUIO, TMPOEKTHOW M HCCIIENOBATENbCKON JEATENbHOCTH, K OCO3HAaHHOMY BBIOODY

HAIpPaBJIEHHOCTU U YPOBHS 00yUYeHUs B AaJbHEHIIEM;

®opMupoBaHus KYJbTYpPbI 310POBbS

7) 0CO3HaHUSI IIGHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIM 00pa3 JKU3HHU, OCO3HAHUS MOCJIEICTBUN U HENPUSITHUS BPEIHBIX NPUBBIYEK (YIOTpeOsieHus
QJIKOTOJIsI, HAPKOTHUKOB, KYypeHHs), HEOOXOJUMOCTH COONIOCHHS NpaBHJ O€30MacHOCTU MpH
oOpallleHnU ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U peabHOU KU3HU;

Tpynosoro BOCIIUTAHMS
8) uHTepeca K MPaKTHYSCKOMY M3Y4EHHIO MPodecCuii U Tpyia pa3inyHOro poja, YBaKCHUE K TPYAY U
pe3yjibTaTaM prHOBOﬁ ACATCIIBHOCTH, B TOM YHCJIC HA OCHOBC IIPUMCHCHUS IMPECAMCTHBIX 3HAHUHU 110



XMMHH, OCO3HAHHOTO BHIOOPA MHAMBHUIYAIbHOH TPAeKTOPUU NPOJOJDKEHHS 00pa3oBaHUS C YUETOM
JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEN;
YCIEIIHOU

pohecCuOHANBHOM IeATEIHbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUI; TOTOBHOCTh aallTUPOBATHCS B
npodeccuoHaIbHOM cpere;

IK0JI0rH4ecKoro BOCIUTAHUS
9) 5KOJOTHYECKH I€JIeCO00pa3HOro OTHOIICHUS K MPHPOJE KaK MCTOYHHKY JKH3HH Ha 3emile,
OCHOBE €€ CyYIIECTBOBAHMS, MMOHUMAaHHUS IICHHOCTH 3J0pPOBOrO0 M 0e30macHoro oOpas3a >KHU3HH,
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXHUYECKOMY 3JI0POBBIO, OCO3HAHUS
IIEHHOCTH COOJIIOJICHHST TIpaBuiI OE30IacHOTO IMOBEACHUS IMPU paboTe C BEIICCTBAMHU, a TaKXKE B
CUTYyalHsIX, YIPOKAOIIUX 310pPOBbIO Hu JKU3HU JIIOJICH;
10) criocoOHOCTH TPUMEHSITh 3HAHUS, TOJTy4aeMble MPH M3YUYCHUU XUMUH, JUIS PEIICHUS 3a/ad,
CBSI3aHHBIX C OKpY>KaroUledl NPUPOJHON CpEeNOi, MOBBILMICHUS YPOBHS SKOJOTMYECKOM KYJIBTYPBI,
OCO3HaHUA
I00ALHOTO XapaKTepa dKOJIOTHUSCKUX MPOOJIeM U IyTeH X PEIICHHS TIOCPEICTBOM METO/I0B XHUMHUH;
11) 9SKOJIOTHYECKOTO MBINUICHHS, YMEHHS PYKOBOJCTBOBATHCS KM B  I103HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE JUISI (DOPMUPOBAHHSI MUPOBO33PECHUS
oOrIeHayyHbIe TOHATHS (3aKOH, TEOPHsI, IPUHIHI, TUIIOTE3a, (PaKT, CUCTEMA, IPOLIECC, SKCIEPUMEHT U
1p.), KOTOPBIE UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeMeTax M MO3BOJISIOT HAa OCHOBE
3HAHUH W3 THX MPEAMETOB (HOPMHPOBATH NMPEACTABICHUE O LEIOCTHOW HAYYHOH KapTHHE MUpA, H
YHHUBEpCaJIbHbIE YU9eOHbIe AeCTBUS (IT03HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYIISTHBHBIE), KOTOPHIE
obecrieunBarOT (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIFHOMY TIIAHUPOBAHUIO M OCYIIECTBICHUIO
yueOHOM

NeSITeTbHOCTH.

MeTaHpeI{MeTHHC PE3YJIbTAaThl OCBOCHUMA 06p330BaTeHBHOﬁ IIpOorpaMMhbl 110 XUMHUHU OTPAXKAKOT
OBJIaZICHUC YHHUBCPCAJIbHBIMU IMO3HABATCIIbHBIMU JIGI\/'ICTBI/ISIMI/I, B TOM YHCJIC:

ba3zoBbiMu JIOTHYECKUMH AeHCTBUAMU

1) yMeHHeM HCIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHHS TPU OCBOCHUH 3HAHHI: PACKPBIBATH
CMBICT XMMHUYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKH, YCTAaHABIMBATh B3aWMOCBS3b C
OPYTMMH TOHSITUSIMM), KCIIOJIB30BATh MOHATUS 7Sl OOBACHEHUS OTAENbHBIX (PAKTOB U SIBICHUM;
BbIOMpATh OCHOBAHMSI U KPUTEPUU AJIs KiIaccu(UKaMM XMMHYECKUX BEIIECTB U XUMUYECKUX PEeaKIuii;
YCTaHABIMBATh NMPUYMHHO-CJIEICTBEHHBIE CBA3M MEXIY OOBEKTaMU H3YyYEHUS; CTPOUTH JIOTUYECKUE
paccyxneHus (MHAYKTUBHbIE, JEIyKTUBHbBIE, IO aHAJOrMM); JAeNaTh BBIBOABI M 3aKIIOUYCHHUS,

2) yMEGHHEM TPHMEHITh B MPOIECCe MO3HAHUS TOHATHS (MPEIMETHBIC M MeTampeMETHBIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, HCIHOJIb3yeMble B XUMHH, MpeoOpa3oBbIBATH UIMPOKO
IPUMEHSEMbIE B XHMHUU MOJIEIbHBIE NPECTaBICHUS — XMMHMUYECKUH 3HAaK (CHMBOJI 3JIEMEHTA),
XuMHuueckasi GpopMylia U ypaBHEHHE XUMUYECKOM peakliui — MpPH pelIeHUH Y4eOHO-TI03HaBaTeIbHbIX
3a/1a4; ¢ y4€TOM STHUX MOJEIBHBIX INPEJICTABICHUN BBIABIATH M XAPAKTEPHU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y4aeMbIX 00bEKTOB— XMMHUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIIMi; BBIABIATH OOLIMe
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBA3M M NPOTUBOPEYMs] B H3yYaeMbIX IpOILECCAX H

ABIICHUSX; TpeAsiaraTb KpUTEPUM JUIS BBISBICHUS DSTUX 3aKOHOMEPHOCTEH U TNPOTHBOPEUUI;



CaMOCTOSITENIFHO BBIOMpATh CIOCOO pelleHus y4eOHOHM 3ajaud (CpaBHUBATh HECKOJBKO BapUaHTOB

peleHus, BEIOMpaTh Hanboee MOAXOIAIINN C YIETOM CAMOCTOSTENIFHO BBIICIICHHBIX KPUTEPHUEB);

ba3oBbIMHU HcCI€0BATENbCKIMH J€HCTBUAMH

3) yMeHHeM HCI0JIb30BaTh MOCTABICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MIO3HAHMUS, 8 TAKXKE B
KauecTBE OCHOBBI [UIsi (DOPMHUPOBAHMS THIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
cyxaeHuil; 4) mpuoOpeTeHue OIbITa Mo IUIAHUPOBAHUIO, OPTaHU3AIMH U MPOBEJCHUIO YYCHUYECKHUX
AKCIIEPUMEHTOB: YMEHHE HaONI0AaTh 3a XOJOM IIPOLIECCa, CaMOCTOSTENbHO MPOTHO3UPOBATH €r0
pe3ynbrat, (GopmyaupoBaTh O0000IIEHWS ¥ BBIBOJBI IO pe3ylibTaTaM MPOBEIEHHOTO OIBITA,
MCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIaHHOM paboTe;

Paboroii c uHdopmanuei

5) yMeHueM BbIOMpaTh, aHATM3UPOBATh U MHTEPIPETUPOBATh MH()OPMALIUIO Pa3IMYHBIX BUIOB U
dopM NpEICTaBIECHUS, IOJIYYaEMYI0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JMTEpaTypa
XUMHUYECKOI'O COJEpkKaHMsI, CIIPaBOYHbIE IOcoOus, pecypchl MHTepHeTa); KpUTHUECKH OLIEHUBATh
IIPOTUBOPEUUBYIO u HEZI0CTOBEPHYIO UH(OPMAITHIO;

6) yMeHHeM NMPUMEHSATh Pa3IMYHBIC METOJbI U 3alPOChl TPU MOUCKE M 0TOOpe MHpOpManuu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX ISl BBIITOJHEHHSI YI€OHBIX U TIO3HABATEIBHBIX 3314 OTIpe
-IeNEHHOTO THWIA; NpUOOpPETeHHEe OmblTa B  OO0JACTH  HCIOJNB30BAaHHS  HH(DOPMAITMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTypOl aKTUBHOIO MCIIOIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CUCTEM; CAMOCTOSATEIBHO BEIOUPATH ONTUMANIbHYIO (pOpMy TIpecTaBiIeHNs HHPOPMALIUU
WITIOCTPUPOBATh pelIaeMble 3a/laud HECIOKHBIMH CXEMaMHM, JAWarpaMMaMi, JAPYTHMH (opMamu
rpaduku U ux
KOMOWHAIIASIMHU;

7) yMEHHEM HCIOJIb30BaTh W aHAJIM3HPOBaTh B MPOIECCe YYEOHOW M HCCIIEI0BATEILCKON
JEeSTENIbHOCTH MH(GOPMAIIMIO O BJIMSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sIiiCTBa M TpaHCIOpTa Ha
COCTOSIHME OKPYKaroLeH IPUPOJHON Cpebl;

YHuBepcaabHbIMH KOMMYHUKATUBHBIMU AelCTBUSIMU

8) yMmeHneM 3a/1aBaTh BOMPOCHI (B X0/ AMAIOra M/WIA JUCKYCCHH) IO CYIIECTBY 00CYXIaeMOi
TeMbI, (HOPMYIHPOBATH CBOM MPEIJIOKEHHUS OTHOCUTEJIBHO BBIMOJIHEHUSI NMPEAJIOKEHHON 3a7auu;

9) mpuoOpeTeHHe OMbITa MPE3CHTAIMU PE3YJIbTATOB BBIIIOJHCHUS XHMHUUYECKOTO IKCIIEPUMEHTA
(J1abopaToOpHOTO OMBITA, JTAOOPATOPHOU PAOOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOEK
ta); 10) 3aMHTEPECOBAaHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM TMO3HABATEIHLHOMN U UCCIIEI0BATEIHLCKON
JeSITeIbHOCTH TIPU PEIICHUH BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE Y4yéTa OOIIMX MHTEPECOB M COIJIa
COBaHUs MO3ULUH (00CyXIeHUs], 0OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHAIINUS COBMECTHBIX
NeNCTBUI, onpeesieHrne KpUTEpUeEB 0 OIIEHKE KaueCTBa BHITIOJHEHHON padoThI U JIp.);

YHuBepcaibHbIMH peryJsiTHBHbIMHU AeHCTBUAMU
11) yMeHHEM CaMOCTOSTEIILHO OMPEICIATh IENU JCATEIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIUPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JCSATEIHHOCTH, BHIOMpPATh HamOosee
s exTUBHBIE CITOCOOBI PEIIeHUs YUeOHBIX M TO3HABATEIIbHBIX 33/1a4, CAMOCTOSATEILHO COCTABIISATh HIIH
KOPPEKTUPOBATh NPE/IJIOKEHHBIN aIrOpUTM JEHCTBHI MPU BBHITOJIHEHUH 3aJaHUH C YUETOM MOTYUYEHHUS
HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTAX — BEIIECTBAX M PEAKIUAX; OLEHUBATH COOTBETCTBUE
MOJTy4YE€HHOTO pe3yJnbTaTta 3asIBJICHHOMN LeNH;
12) ymeHHEM UCTIONIb30BATh M AaHATM3UPOBATh KOHTEKCTHI, MPE/IaracMbIe B YCIIOBHH 3a/1aHHH.



IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00S3aTENIbHOTO COJIEP)KaHHUs, YCTaHOBIEHHOTO
JAHHOU MPUMEPHOI padouelt MporpaMMoil, BBIIEISIOT: OCBOCHHbBIE 00YUYaIONIUMUCS HAy4YHbIE 3HAHMUS,
YMEHHSI M CIOCOOBI JIeHCTBUM, crneuuduyueckue i MpeaMeTHOM ob6nactu «XUMHS», BUJBI
JESITEIIbHOCTH o
MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPHpPETalNH, MPeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX
y4eOHBIX Y HOBBIX CUTYaIIHSIX.

[IpeameTHBIE pe3yNbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAIOIIUXCS CISIYIOIUX YMEHHUI:

8 KJIACC

1) packpvieamsv cmblci OCHOBHBIX XMMUYECKHX TTOHATHUI: aTOM, MOJICKYJIA, XUMHUYECKHIA DJICMEHT,
MIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJAHOPOIHAs M HEOJAHOPOAHAs), BaJCHTHOCTb, OT
HOCHUTEJIbHAS aTOMHAasi M MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas JI0JIS
XUMHYECKOIO 3JIEMEHTa B COEAMHEHHMH, MOJISIPHBI OOBEM, OKCHZ, KHUCJIOTa, OCHOBAHUE, COJIb,
AIEKTPOOTPUIIATENILHOCTD, CTENEHb OKHUCIICHHUS, XMMHMYECKas peakius, KIacCHU(pHUKalus peaKiuil:
peaKkUuy COEAMHEHMSI, PEAKIUH pa3lIOoKEHUs, PEaKLUU 3aMELEHUus, peakuuu oOMeHa, 3K30- U
SHAOTEPMHUUECKUE PEaKIMH; TEIUIOBOM 3(dekT peakiuu; sSApO aToma, dIEKTPOHHBIM CIOW aToMa,
aTOMHasi OpOUTalb, PAJANYC aTOMa, XUMHUYECKasi CBS3b, NOJSPHAS M HEMOJSApHAS KOBAJICHTHAS CBS3b,
WOHHAs CBSI3b, HOH, KATUOH, aHHOH, PacTBOP, MaccoBas JI0JIsl BellecTBa (IIPOLEHTHAs KOHIIEHTPAIHs) B
pacTBope;

2) unnocmpupoeams B3aMMOCBSI3b OCHOBHBIX XUMHUYECCKUX MOHITHH (CM. 1. 1) U MPUMEHSTH 3TH
MTOHSTHUSA npu OTIMCaHUH BEIIIECTB u ux MIpEBpALCHU;

3) ucnonvbzoeames XUMHYECKYIO CUMBOJIMKY JUIS COCTAaBICHUS (OPMYJ BEHIECTB M ypaBHEHHI
XUMHUYECKUX peakuui;

4) onpedensimb BAICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCJMHCHUSX; CTCIIEHb OKHUCIICHHSI
3JIEMEHTOB B OWHApHBIX COEJUHEHUSX; HPUHAAJIECKHOCTh BELIECTB K OMNpeAeIEHHOMY Kilaccy
coeMHEHUI 1o (opmysnaMm; BHJI XMUMHUYECKON CBA3M (KOBaJEHTHAas W MOHHAs) B HEOPraHMYECKUX
COEIMHEHUSX;

5)  packpvisame cmuicn Tlepuoamueckoro 3akoHa JI. M. MenpgeneeBa: JIeMOHCTPHPOBATH
MNOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHMX 3JEMEHTOB OT HX IOJIOKEHUS B
[lepuoanueckoil cucTeme; 3aKOHOB COXPAHEHMsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4Ye€HHSs, 3aKOHa ABOTraJpo; OMHCHIBATH M XapaKTepU30BaTh TaONMUUYHYIO (GopMy
[Tepuoanueckoit CHUCTEMBI
XUMHUYECKHX DJIEMEHTOB: pa3jnuyaTh TMOHATUS «rJIaBHas moArpymnmna (A-rpynma)» U «ImoOodHas
noarpynna (b-rpynmna)», maineie u GoJblINE IEPUOJIBI; COOTHOCUTH 0003HAUEHUsI, KOTOPBIE UMEIOTCS B
TabuIe
«Ilepmogmueckass cucrtemMa xumuueckux diemeHtoB JI. M. MeHneneeBa» ¢  YMCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB (COCTaB W 3apsl siipa, olliee 4uciio
AIIEKTPOHOB "
pacnpezneneHue 170.¢ 1o AIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposams XAMHUYECKHE SIIEMEHTBI; HEOPraHMYECKUE BEIIECTBA; XUMHUYCCKUE PEAKIIUH
(10 YMCITy ¥ COCTaBY yYacCTBYIOLIMX B PEAKIMH BELIECTB, 10 TEIJIOBOMY YD PEKTY);

7) xapaxmepusosams (Onucvléanms) 00OINE XUMUYIECKHE CBOMCTBA BEIIECTB PA3IHUYHBIX KJIACCOB,

MIOATBEPKIasl OIUCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX



peakumii; 8) npoecHosuposams CBOWCTBAa BEUICCTB B 3aBUCHMOCTH OT MX KAauyeCTBEHHOTO COCTAaBa;
BO3MOKHOCTH MPOTEKaHUsT  XUMUYECKHX  MPEBpAIleHWl B Pa3IMYHBIX  YCJIOBUSX;
9) ebIuUCIAMbG OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MAaCCOBYIO JIOJIO
XUMHYECKOT0 JIEMEHTA 10 (opMyJie COETUHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOJAUTD
pacyeTsl o YPaBHEHUIO XUMUYECKON peakuuu;
10) mpumensims OCHOBHBIC OIEPAI[MM MBICIUTEILHON AEATCILHOCTH — aHAlM3 W CHHTES,
CpaBHEHHE, 0000IIeHHEe, CUCTEeMAaTU3aUI0, KIACCU()UKALMIO, BBISBICHUE MPUYHMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl U3YUYEHUSI CBOWCTB BELECTB M XMMHUYECKUX PEAKLIMI; €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUS —
HAOJIO/IeHUEe, HW3MEpEeHUe, MOJEIMPOBAHUE, OKCIEPUMEHT (pealibHbIi U MBICICHHBIN);
11) credosams nipaBUIIaM TOJIb30BAHUS XUMHUYECKOM MTOCYI0H U JTaOOPAaTOPHBIM 000PYI0BAHUEM,
a TakXke MpaBuUjiaM OOpAaIlEHHUS C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKLUHUSAMHU IO BBINOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB 110 OJYYCHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA
U KHUCIIOpOJia), MPUTOTOBJICHUIO PACTBOPOB C OMNPEICIEHHON MaccoBOM J0Jeil pacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M IPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB
HIEJI0YEH U KUCIIOT C TOMOILBIO
WHIUKATOPOB (TakMyc, (heHoN(TaIeHH, METHIIOPAHXK H . ).

9 KJIACC

1) packpwvieamsv cmblci OCHOBHBIX XMMHUYECKUX TTOHITHI: XMMUYECKHUI JIEMEHT, aTOM, MOJICKYJIa,
MOH, KaTHOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEGHTHOCTD, AJIEKTPOOTPHUILIATEIHHOCTH,
CTETIEHb OKHCIICHHS, XMMHYECKas peaKkius, XUMHUUECKasi CBS3b, TEIUIOBOH A(P(PEKT peaklnuu, MOJb,
MOJIIDHBIA O0BEM, PACTBOP; OJICKTPOIHUTHI, HEIIEKTPOIUTHI, SJICKTPOIUTUYECKAS TUCCOLMALINSA,
peakuMy HMOHHOTO OOMEHa, KaTaliu3aTop, XMMHYECKOe paBHOBecHE, OOpaTMMble U HEOOpaTUMBbIE
peakuuu, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAaHOBJICHHE,
ajotponusi, amMQpOTEepHOCTb, XHUMHUYECKas CBS3b (KOB&JIEHTHAs, MOHHAs, MeTajlIn4yecKas),
KPUCTAJIIIMYECKAsl PEIIETKA, KOPPO3Us METAJIJIOB, CIUIABBI; CKOPOCTh XUMUYECKON PEAKLIUH, IPEAEIBHO
JIOITyCTUMast KOHIICHTpaLUs (ITAK) BEIIECTBA;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSTh 3TH
MOHSITUSA npu ONMCAaHUU BEIIECTB u ux MIpEBPALCHU;

3) ucnonvzosamv XUMHYECKYI0 CHMBOJIMKY JJIsI COCTABJICHHs (POPMYJ BELIECTB U YpaBHEHHI
XUMHUYECKUX peaKkuuii;

4) onpedensimb BaJCHTHOCTh M CTEIEHb OKHCICHHUS XUMHYECKUX JJEMEHTOB B COCIMHEHUSX
Pa3IMYHOrO COCTaBa; MPUHAAIEKHOCTh BEIIECTB K OINpeIeIEHHOMY KIIacCy COeMHEHHH o Gopmynam;
BUJ XUMHUYECKOW CBA3M (KOBAJIEHTHAs, MOHHAs, METAJNINYeCKas) B HEOPTaHUYECKUX COCIUHEHMSIX;
3aps] MOHA MO XMMHUYECKOM (opmyse; xapakTep cpeAbl B BOJHBIX pacTBOpax HEOPraHUYECKUX
COEJIMHEHUH, THUII KPUCTAJTINYECKON peméTKH KOHKPETHOTO BEIIECTBA;

5) packpwvieames cmuicn Tlepuoauueckoro 3akoHa JI. M. MenpgeneeBa U IeMOHCTPUPOBATh €ro
NOHMMaHMe: OINUCHIBaTh M XapakTepusoBaTh TabnuuyHylo Qopmy Ilepuonnueckoil cucteMsl
XUMHYECKHX DJIEMEHTOB: pa3jinyaTh MOHATUS «IJaBHas mnoArpynmna (A-rpynma)» U «1modo4yHas
noarpymnna (b-rpymnmna)», masnsie 1 0oJbIINE TEPUOJIBI; COOTHOCUTHh 0003HAUEHUS, KOTOPbIE UIMEIOTCS B
NepPUOANYECKON TalIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHUS aTOMOB XUMUYECKUX JIEMEHTOB
(coctaB W 3apsa szpa, oOliee YUCIO BJICKTPOHOB U pacIpelesieHue MX MO 3JICKTPOHHBIM CIIOAM);
OOBSCHATH obmue 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COSAMHEHUM B Mpejesax MajblX MepruoI0B U TJIaBHBIX MOATPYIIT



c y4ETOM CTPOCHHUS ux aTOMOB;
6) kraccuguyuposams XUMUIECKHE STIEMEHTbI; HEOPTaHWYECKHE BEIIECTBA; XUMHYCCKUE PEAKIIUH
(o YMCIy M COCTaBy y4YacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(h(}eKTy, M0 M3MEHEHUIO
CTerneHel OKHCIICHUSI XUMUYECKHUX JJIEMEHTOB);
7) xapaxkmepuzoeams (ONUCHIBATH) OOIIKE U CTICIUPUICSCKAE XUMHUUCCKUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, IOATBEPXAas ONHUCAHHE IpPUMEpPaMHU MOJIEKYJSPHBIX M HOHHBIX YpaBHEHHH
COOTBETCTBYIOIIUX XUMHAYECKUX peaKImii;
8) cocmaensime ypaBHEHHS HIICKTPOIUTHICCKON AUCCOLUALIUH KHCIIOT, IIEJIOYEH U COJICHT; TOITHbIe
U COKpaIIEHHBbIC ypaBHEHHs pPEaKUUi HMOHHOTO OOMEHA; ypaBHEHMS PpEaKIUil, MOATBEPKIAFOIINX
CYLUIECTBOBAaHME  TE€HETMYECKOW  CBSI3M  MEXJIy  BEIIeCTBAaMHM  pa3IMYHbIX  KJACCOB;
9) PAackpvieams — CYWHOCMb  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH IMOCPEICTBOM
COCTaBJICHUS AIIEKTPOHHOTO Oananca THX peaKImii;
10) mpoeHosuposéams CBOWCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTPOCHHS; BO3MOXKHOCTH
POTEKAHHS XUMHAYECKUX MIpeBpaIeHUHA B pa3IMYHBIX YCIIOBHSIX;
11) ebluucnsms OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIDHYEO MAacChl BEIECTB; MACCOBYIO JIOJIO
XHUMHYECKOT0 DJIEMEHTa 10 (opMyIie COSAMHEHUS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOANTH
pacy€ThIIo YPaBHEHHIO XUMUYECKOH peaKuuu;
12) credosams nipaBuIIaM TOJIb30BAHUSI XUMHUYECKO MTOCYI0H U JIAOOPAaTOPHBIM 000PYI0BAHUEM,
a TaKKe IpaBuiIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMSIMU IO BBINOJHEHUIO
1a00paTOPHBIX
XMMHUYECKHUX OINBITOB 110 MOJYYSHHUIO U COOMPAHHIO Ia3000pa3HbIX BEIECTB (aMMHUAKa U YIJIEKUCIOTO
rasa); 13) nposooums peaxiuw,
MOJTBEPKIAIONINE KAUYeCTBCHHBIM COCTaB PAa3IMYHBIX BEUIECTB: PACIO3HABATh OIBITHBIM ITYTEM
xJopua-, 6poMua-, noaua-, kapoonar-, ¢ocdar-, cunmkar-, cyiabdar-, THIPOKCHI-UOHBI, KATHOHBI
aMMOHHS M MOHBI M3yUYEHHBIX METAJUIOB, NMPUCYTCTBYIOLIME B BOAHBIX PACTBOpaX HEOPraHMYECKUX
BEIIIECTB;
14) NPUMEHAMb OCHOBHBIE
Olepaly  MBICIUTENPHON JIeATeNbHOCTH — aHalM3 W CHUHTE3, CpaBHEHue, o0oOIIeHue,
CHCTEMaTHU3allHIO, BBISIBJICHUE TPUUMHHO-CIIEICTBEHHBIX CBSI3€M — I U3yYEHUS CBOMCTB BEILECTB U
XUMHYECKHX pPEaKIWi; €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHWS — HaONIO/eHUe, H3MEpeHHe,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).

TEMATHUYECKOE INTAHUPOBAHUE

8 KIIACC
Ne | HammMeHoBaHHE pa3/ielioB U TeM Komnyectso | DnekTponHsie (1udpoBbic)
n/m | TIpOrpamMMel JacoB 00pazoBaTelbHbIE PECYPCHI
Paznen 1. [lepBoHavyanbHbIe XUMHYECKHUE TTOHSATHS
1.1. | Xumus — BakHas 001aCTh 5 https://www.yaklass.rg/p/himija
€CTECTBO3HAHMUS U MPAKTHIECKOH https://resh.edu.ru/subject/29/

ACATCIIBHOCTH YCIIOBCKA

https://www.yaklass.ru/p/himija

1.2. | BemiecTBa U XUMHYECKHE PEAKIIUH 15 .
https://resh.edu.ru/subject/29/

Pasyen 2. Baxuelnie npecTaBUTEIN HEOPTAHNYECKUAX BEIIECCTB

2.1. | Bosayx. Kucnopon. INonsaTue 06 oxcugax | 5 https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
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2.2. | Bomopox. 5 https://www.yaklass.ru/p/himija
[ToHSATHE O KHCIOTAX U COJSIX https://resh.edu.ru/subject/29/

2.3. | KonnuecTBeHHbIE OTHOIICHUS B XUMHH 4 https:/ WWW-yaklass-”f/ p/himija
https://resh.edu.ru/subject/29/

2.4. | Bona. PactBopsl. ITonstue 06 5 https://www.yaklass.ru/p/himija
OCHOBAHUSAX https://resh.edu.ru/subject/29/

2.5. | OCHOBHBIE TaCCHI HEOPTAHUYECKHX 14 https://www.yaklass.ru/p/himija

COETUHEHUN

https://resh.edu.ru/subject/29/

Paznen 3. [lepuoauueckuit 3akon u [leproandeckas cuctema XuMuieckux snementon /1. .
Menneneea. CtpoeHre aToMOB. XUMHUUecKask cBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU

3.1. | Tlepuoandeckuii 3aK0H 1 7 https://www.yaklass.ru/p/himija
[leproauueckas CHCTEMA XMMHYECKHUX https://resh.edu.ru/subject/29/
anemeHToB J[. 1. Meneneena.

Crpoenue aroma

3.2. | Xummuueckas cBsizb. OKHCIUTEIBHO- 8 https;//WWW-yaHaSS-rl{/ p/himija
BOCCTAHOBHTENIbHBIC PEAKIIHH https://resh.edu.ru/subject/29/
Hroro 68

9 KJIACC
Ne | HamMeHOBaHWE pasieioB W TeM HPOrpaMMbl | KOTHYECTBO | DIEKTPOHHbIE (udpossic)
i JacoB o0pa3oBaTelbHBIC PECYPChI

Paznen 1. BemecTBo u XuMu4ecKre peakiuu

1.1. | TloBTopenue u yriyOneHue 3HAHMI 6 https://www.yaklass.ru/p/himija
OCHOBHBIX Pa3eNioB Kypca 8 Kiacca https://resh.edu.ru/subject/29/
1.2. | OcHOBHbIE 3aKOHOMEPHOCTH XHMHYECKUX 5 https://www.yaklass.ru/p/himija
peaximit https://resh.edu.ru/subject/29/
1.3. | DrekTponuTHyecKas AUCCOIUALMS. 8 https://www.yaklass.ru/p/himija
XUMHUECKHE PEaKIMK B PaCTBOPax https://resh.edu.ru/subject/29/
Paszmen 2. HemeTamiel 1 UX COCAMHECHUS
2.1. | OOmmas XapakTepuCTHKa XMMUIECKUX 4 https://www.yaklass.ru/p/himija
snementoB VIIA-rpymner. ['anorenst https://resh.edu.ru/subject/29/
2.2. | OOmras xapakTepuCTHKa XUMHYECKHUX 5 https://www.yaklass.rg/ p/himija
snementoB VIA-rpymmsl. Cepa u eé https://resh.edu.ru/subject/29/
COEMHEHHUS
2.3. | OOmias xapakTepUCTUKa XUMHUYECKUX 7 https:/ WWW-yak|aSS-rl{/ p/himija
anemMenToB VA-rpynmel. A3oT, hochop 1 ux https://resh.edu.ru/subject/29/
COEMHEHHUS
2.4. | OOuras xapakTepUCTHKA XHMHYECKHIX 9 https:/ WWW-yak|a55-”{/ p/himija
snemenToB [VA-rpymmsL. Yriaepos u https://resh.edu.ru/subject/29/
KPEMHHUH U UX COEANHEHUS
Paznen 3. MeTtajuisl ¥ UX COEIUHEHUS
3.1. | O6ume cBOMCTBa METAILIOB 4 https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
3.2. | Baxueilmue MeTalUIbl ¥ UX COEAUHEHHS 17 https;//WWW-yaHaSS-ﬂ_J/ p/himija
https://resh.edu.ru/subject/29/
Paznen 4. Xumus u okpyxaromias cpeaa
4.1. | BemecTBa 1 MaTepHaibl B )KM3HU YETOBEKA 3 https://www.yaklass.ru/p/himija
https://resh.edu.ru/subject/29/
Htoro 68 https://www.yaklass.ru/p/himija

https://resh.edu.ru/subject/29/
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