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TOUKA \!pocm

pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTesIbHON MPOrpaMMbl OCHOBHOT'O 00IIIEro 0Opa3oBaHMs,
npesicTaBiIeHHBIX B DeepalbHOM rocyAapcTBEHHOM 00pa30BaTeIbHOM CTaHapTe OCHOBHOI'O 00IIEro
0o0pa30BaHMsl, C y4ETOM paCIpeAeICHHBIX 10 KJIacCaM MPOBEPSIeMBIX TPEOOBAHUM K pe3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOI'O 00111€r0 00pa30BaHUs U 3JIEMEHTOB COAEPKaHUS,
IPE/ICTABJICHHBIX B YHHUBEPCAJIbHOM KOJU(PHUKATOPE IO XMMHUH, a TaKXKe Ha ocHOBe [IpruMepHOii mporpaMmbl
BOCIIUTaHUS 00y4aroluXcsl IPU MOITy4EHUH OCHOBHOr0 00111ero o0pa3zoBaHus U ¢ yuetoM Konuennuun
npernoiaBaHus yueOHOro npeamMera « XuMusi» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit

denepannu, peau3yoIIuX OCHOBHbIE 0011€00pa3oBaTebHble porpaMmsl (yTB. Pemennem Komteruu
Munnpocsenienus Poccun, nporokon ot 03.12.2019 N [1K-4BH).

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJMETA « XUMUSD»

Bxiag yuyeOHoro mpeamera «XuMus» B JOCTHKEHHE I€JIed OCHOBHOIO OOLIEro 0Opa3oBaHUS
00yCJIOBJIEH BO MHOI'OM 3HAQYEHHEM XMMUYECKOW HayKH B IMO3HAHMM 3aKOHOB IPUPOJIbI, B Pa3BUTHUU

IIPOU3BOAUTEIBHBIX CUJI OOIIIECTBA U CO3/IJaHUU HOBOI 0a3bl MaTepHalIbHOM KyJIbTYPHI.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK pacIpOoCTpaHuiIa CBOC BIMSHHIE Ha BCe 00J1aCTH
YEJI0BEYECKOr0 CyIECTBOBAHHS, 3a/1ajla HOBOE BUACHHE MHPA, CTaja HEOThEMJIIEMBIM KOMIIOHEHTOM
MHUPOBO KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM KU3HU OOIIECTBA: 3HAHHE XUMUU CIIy’KUT OCHOBOH JJIst
(bopMHUPOBaHUS MUPOBO33PEHIS YETIOBEKA, €0 IPEICTaBICHHUI O MaTePHAILHOM €TUHCTBE MHpA;
BKHYIO POJIb UTPAIOT GOPMUPYEMBIC XUMHEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX SHEPTUU U 00
HBOJIIOIIMY BEIIECTB B MIPUPOJIC; COBPEMEHHAsI XUMHUsI HAllpaBJIeHa Ha PelIeHHe TI00aIbHBIX MPoOIeM
YCTOWUYMBOI'O pa3BUTHS YEIOBEYECTBA — ChIPbEBOM, SHEPIe€TUUECKOM, MUILEBOM U 3KOJIOTUYECKON

6630H3CHOCTI/I, HpO6J'IeM3)IpaBOOXpaHCHI/I$I.

B ycrioBusix Bo3pacTaroniero 3HaueHusl XMMUHU B )KH3HU 00IIIECTBA CYIECTBEHHO MTOBBICHIIACH PO
XUMUYECKOro o0pa3oBanus. B miiane connann3anuu OHO SABJISIETCS OAHUM U3 YCIOBUH (POPMUPOBAHUS
MHTEJUIeKTa TMYHOCTU U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMeHHOMY YeJIOBEKY XUMUYECKHEe 3HAaHUS HEOOXOAUMBI JJIsl IPUOOPETEHUs O0IIEKYIBTYPHOT O
YPOBHSI, TIO3BOJISIFOIIETO YBEPEHHO TPYAUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATH B
MHOT000pa3HOWKU3HU O0ILIECTBA, ISl OCO3HAHMS BAXKHOCTH Pa3yMHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO M 3J0POBBIO APYTUX, K OKPYXKAIOIIEH MPUPOTHON Cpefe, A IPaMOTHOTO MTOBEIESHUS IPH
UCIOJIb30BAaHUU PA3NIMYHBIXMATEPUAIIOB U XMMHUYECKUX BEIIECTB B TOBCEIHEBHOM JKHU3HH.

Xumnueckoe o0pa3oBaHue B OCHOBHOM IIKOJIE ABJIAETCA Oa30BbIM 11O OTHOLLIEHUIO K CUCTEME OOIIEero
XUMU4ecKoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PeaIn3yeT NPUCYILue
00IIEeMyXUMHYECKOMY 00Pa30BaHMIO KIFOUEBBIE [IEHHOCTH, KOTOPbIE OTPasKaloT rOCy1apCTBEHHbIE,
0O0I1IeCTBEHHbIE U MHAUBUIyaIbHbIE TOTPEOHOCTH. DTUM OMPEAEIAETCS CYIIHOCTh O0IIeH CTpaTeruu
00y4eHHUs1, BOCIUTAHUS UPa3BUTHS 00 yUaIOLIUXCs CPEICTBAMU yUeOHOTO MpeaMeTa « XUMUs».

N3yuyenne npeamerta: 1) cnocoO6CTBYeT pean3aiiii BOSMOXKHOCTEH 11 CaMOpa3BUTHS M (GOPMHUPOBAHUS
KyJBTYPBI JINUHOCTH, €¢ 00111el 1 (pyHKIIMOHAIFHONW TPAaMOTHOCTH; 2) BHOCUT BKJIaJ B pOPMHUPOBAHUE
MBIIIJICHUS ¥ TBOPYECKUX CIIOCOOHOCTEN MOJPOCTKOB, HABBIKOB X CAMOCTOSITEIBHON yueOHOM
NEeSITEIbHOCTH, DKCIIEPUMEHTANIbHBIX U UCCIEI0BAaTENbCKUX YMEHUH, HEOOXOIUMBIX KaK B
MIOBCEIHEBHOMKU3HU, TaK U B TPO(ECCHOHATBLHON NeATEIFHOCTH; 3) 3HAKOMHUT €O Crenn(uKOoii



HAayY4YHOI'O MBIIJICHUA, 3aKJIaAbIBACT OCHOBLI LICJIOCTHOI'O B3IJIA1a HA CIMHCTBO IPUPOJLI U YCJIOBCKA,

ABJIACTCA OTBETCTBCHHBIM



9TanoM B (P OPMUPOBAHUH €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH MOAPOCTKOB; 4) Cl1oco0CTBYET
(GbOopMUPOBAHUIO IEHHOCTHOT'O OTHONICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEITOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTUYECKOE 00pa30BaHUE MIKOJIHLHUKOB.

HasBanHble HanpaBieHHus B 00y4eHUH XUMUU 00ECIIeYUBAIOTCS CIEUBUKON COepKaHUs IPeaMeTa,
KOTOPBIH SBISIETCS MEeJarornuecky aJanTiPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKHU XHMMHH Ha OINpeeIEHHOM
JTane e¢ pa3BUTHS.

Kypc xumuu 0oCHOBHOM IIKOJIbI OpPUEHTUPOBAH Ha OCBOEHHE 00YUYarOIMMHUCS OCHOB HEOPraHWYeCKOM

XHUMHH U HEKOTOPBIX TOHSATUI M CBEICHUI 00 OTJEIbHBIX 00bEKTaX OPraHuYeCKOH XUMUH.

CrpykTypa conepxanus npeamera chopMUPOBaHA HA OCHOBE CUCTEMHOIO IOJX0/1a K €r0 U3Y4EHHIO.
ConeprkaHue CKIaIbIBa€TCS U3 CUCTEMBI MIOHATHI O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI TOHITHI
0 XUMHU4ecKoi peakuuu. O6e 3TH CHCTEMBI CTPYKTYPHO OPTaHNW30BaHbI 110 MPUHIIUITY TOCIEI0BATEIBHOT O
pa3BUTHs 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUI PA3HOI O YPOBHS: aTOMHO -MOJIEKYJISIPHOTO
YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HaHMs, ypoBH: Ilepuoauyeckoro 3akona J[. M. MenneneeBa kak
OCHOBHOT'O 3aKOHAa XMMMH, YUEHHUSI O CTPOEHUHU aTOMa M XMMHUYECKOI CBSI3H, IIPEICTaBICHUN 00
NIEKTPOIUTUYECKON U CCOLUALNN BEIECTB B pacTBOpax. TeopeTnyeckrue 3HaHUS PACCMATPUBAIOTCS Ha
OCHOBE 3MITHPUYECKH MTOITYYEHHBIX U OCMBICIIEHHBIX ()aKTOB, pa3BUBAIOTCS I1OCJIE0OBATEIBLHO OT OAHOIO
YPOBHS K APYTOMY, BBINOIHSS (PYHKIUH OOBSCHEHUS U IPOrHO3UPOBAHUS CBOUCTB, CTPOCHHUS U

BO3MOXXHOCTEH MPAaKTUICCKOro NpuMEHCHUS U MOJYYCHUA N3YyYaCMbIX BCIICCTB.

Takas opranuzanus coxepkaHus Kypca cliocoOCTBYET IPEACTaBICHUI0O XUMUYECKON COCTaBIISIOIIEH
Hay4yHOU KapTHHBI MUPA B JIOTUKE €¢ CUCTEMHOM Ipupobl. Tem cambIM 00ecreunBaeTcss BO3MOXKHOCTh
bopmupoBaHus y 00y4arOIMXCsl IEHHOCTHOI'O OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOAaM [TO3HAHUS B
Hayke. BaxHO TaxKe 3aMeTUTh, YTO OCBOCHHE COAECPKAHUS Kypca IIPOUCXOIUT C IIPUBJIEYEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «Oxpyxatoumii Mupy, «buosnorus. 5—7 kinacces» u «®Pusnka. 7 Kiacey.

HEJU U3YYEHUSA YYEBHOI'O ITIPEJIMETA «XUMMUS»

K HanpaBieHHIo IepBOCTENCHHONW 3HAYMMOCTH IIPU peai3aliyi 00pa3oBaTeNbHBIX QYHKIMHA IpeaMeTa
«XUMHA» TPAAUIIMOHHO OTHOCAT (POPMUPOBAHME 3HAHUN OCHOB XUMUYECKOM HayKH Kak 00J1acTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOM eI TEIIbHOCTH YE€JIOBEKAa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOI KyJIbTYpHL. 3aaua MmpeaMera COCTOUT B GOPMUPOBAHUH CUCTEMbl XUMHUECKUX 3HAHUN —
BaKHEHIIUX (PaKTOB, MOHATUMN, 3AKOHOB M TEOPETUUECKUX MOJOKEHUH, TOCTYIMHBIX 0000 IIeHUH
MHPOBO33PEHUYECKOr 0 XapaKTepa, sA3blKka HAYKH, 3HAHUN 0 HAYYHBIX METO/1aX NU3yUYEHUs BEILECTB U
XMMUYECKUX peaklui, a Takke B (POPMUPOBAHUU U PA3BUTUU YMEHUH U CIIOCOOOB AEATENbHOCTH,
CBSI3aHHBIX C IIJJTAHUPOBAHMEM, HAOJIIOAE€HUEM U ITPOBEIEHMEM XUMHUECKOTr0 SKCIIEPUMEHTa, COOJII0AEHUEM
npaBuiI 0€30aCHOrO OOpaleHNs ¢ BEIECTBAMU B IIOBCEIHEBHOI JKU3HU.

Hapsany ¢ 5Tum 1enu u3ydeHus npeaMera B IporpaMMe yTOUHEHbI U CKOPPEKTUPOBAHBI C YIETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOTO 00111ero oopazoBanusi. CeronHs B 00pa3oBaHUU 0C000 3HAUUMOM
MPU3HACTCA HAIIPaBIEHHOCTh O0Y4EHHUS Ha pa3BUTHE U CAMOPA3BUTHE JIUYHOCTH, (OPMUPOBAHUE €¢
MHTEIUIeKTa U 0011l KynbTypbl. OOydeHne YMEHHUIO YYUThCS U TPOAOIDKATh CBOE 00pa3OBaHUe

CaMOCTOSTEJIbHO CTAHOBUTCS OJHOM M3 BaKHEH X QYHKIIUN Y4EOHBIX ITPEIMETOB.

B cBsi3u ¢ 3TUM TIpH U3y4E€HUH MPEAMETa B OCHOBHOM IIKOJIE IOMUHUPYIOIIEE 3HAUEHUE IPUOOPETTH TaKHe

1IN, KaK:

— (opMupoBaHHE HHTEIIEKTYaTbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM0O00Opa30BaHMUIo,
COTPYAHHYECTBY, CAMOCTOSITEIILHOMY ITPUHSATHUIO PEIIEHUH, CIOCOOHOM aJanTUPOBATHCS K OBICTPO

MCHAIOIIUMCA YCJIOBUAM JKU3HU,



— HaIpaBJICHHOCTh O0OYYCHHS Ha CHCTEMATHYECKOE MPUOOIIECHNUE YIAIIUXCS K CAMOCTOSTEIbHON
MO3HABATEIBHOM ACATETFHOCTH, HAYYHBIM METOJIaM TTO3HAHU S, (POPMUPYIOITUM MOTHUBAIUIO U Pa3BUTHE
CITOCOOHOCTEN K XMMHH;

— obecrnieyeHne yCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYAIOIIMMUCS OIbITa Pa3HOOOpPA3HOM
ACATCIbHOCTH, IIO3HAHUA U CaAaMOIIO3HaHU A, KJIFOYCBBIX HABBIKOB (KHIO"ICBBIX KOMHCTCHHHﬁ), HUMCHOIINX

YHUBCPCAJIIbHOC 3HAUYCHUC AJIA PAa3JIMYHBbIX BUAOB ACATCIbHOCTH

— ¢opMupoBaHUEe YMEHUH OOBICHSTH U OIEHUBAThH SBJICHHS OKPYKAIOIIETO MUpa Ha OCHOBaHUH

3HAHUU U OIIbITA, MOJYUYCHHBIX ITPU U3YUCHUU XUMHU,

— (¢opMHpoBaHUE Y 00YJAIOIUXCSA TYMAHU CTHYECKIX OTHOILICHUH, TOHMMAaHUS LIEHHOCTH
XMMMUYECKUX 3HAaHUHN J1J1s1 BBIPAOOTKH SKOJIOIMUYECKH 11€J1eCO00pPa3HOro MOBEACHUS B OBITY U TPYIOBOU
JIESTEIIBHOCTY B LIETSIX COXPAHEHMS CBOETO 310POBbs U OKPYKAIOLIEN IPUPOTHOM CPEBL;

— Pa3BUTHC MOTUBAIIUU K 06yqu1/Ho, CIIOCOOHOCTEH K CAMOKOHTPOJIXO U CAMOBOCIIMTAHUIO HAa OCHOBC
YCBOCHUS O6IHC‘ICJ'IOBC‘ICCKI/IX HCHHOCTCﬁ, TOTOBHOCTHU K OCO3BHAHHOMY BBI60py HpO(I)I/IJ'IH n

HaIpPaBJICHHOCTH JaJIbHENIEro 00y4eHus.

MECTO YYEBHOT' O IIPEIMETA «XUMHUS» B YYHEBHOM IIVTAHE

B cucreme o61ero oopa3zoBaHust « XMMUS» IPHU3HAHA 005I3aTENILHBIM y4EOHBIM IPEIMETOM, KOTOPBIN
BXOJHT B COCTaB IPEAMETHOI 00sacTh «EcTecTBeHHO-HayYHbBIE TPEAMETHD.
Y4eOHbIM IIJIAaHOM Ha €€ u3yueHue oTeeeHo 136 yueOHbIX yacoB — 1o 2 4. B Hejeno B 8 u 9 kiaccax

COOTBCTCTBCHHO.



COJAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KJIIACC

IlepBoHaYaNbHBbIC XUMHYECKHE TOHATHSA

[Ipenmetr xumuu. Posib xuMuu B )ku3HM yeaoBeka. Tena u BeniectBa. GU3nyuecKue CBOMCTBA BEIIECTB.
ArperatHoe coctosiHue BemecTB. [IoHsiTHe 0 MeTOaX MO3HAHUS B XUMHUHU. XUMUS B CHCTEME HayK. UnucToeie
BeniecTBa 1 cMecu. CriocoObl pa3/iesieHust CMecei.

ATOMBI ¥ MOJIEKYJIbl. XUMUYECKHUE 371eMeHTbl. CHMBOJIBI XUMUUECKHX 3JIEMEHTOB. [IpocThie U cliokHbIe
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas Gopmyna. BalreHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa
BeuiecTB. OTHOCHUTENbHAS aTOMHast Macca. OTHOCUTENbHAs MOJIEKYJIsipHas Macca. MaccoBas 10715
XUMHUYECKOT0 JIEMEHTa B COCTUHEHUU.

dusznyuecKkre U XUMUUIECKUE SBIICHUS. XUMUYECKasi peakius U e¢ Mpru3Haku. 3aKOH COXpPaHEHUS MaCChI
BelecTB. XUMHUYECKUE ypaBHeHUs. Knaccudukaius XuMUIeckuX peakiuii (COeTMHEeHMS, Pa3I0oKEeHHUS,
3aMelleHns, 0OMeHa).

XUMHUYECKHM SKCIIEpUMEHT: 3HAKOMCTBO C XUMUYECKOW MOCYA0H, C MpaBuiIaMH paboThl B 1a00paTOpuu U
nprueéMamMu o0palieHus ¢ 1abopaTOpHBIM 000pyI0BaHNEM; U3yUEHHE U O CaHue (PU3MUECKUX CBOMCTB
00pa3I0B HEOPraHUYECKHX BEIIECTB; HaOM0AeHue (pru3nueckux (T1aBjIeHre BOCKa, TassHUE JIb/a, pAaCTHpaHUE
caxapa B CTyNKe, KUTICHHE W KOHJICHCAIlUsI BOJIbI) U XUMUYECKHX (TOPEHNE CBEYH, MPOKAIMBAHNE METHOM
IIPOBOJIOKH, B3aUMO/IEHCTBUE MeJla C KUCIIOTOM) SABJIEHUH, Ha0JIt0/IeHNE U OMMCAHUE IPU3HAKOB TPOTEKAHUS
XMMHMUYECKUX peakluil (pa3iioKeHue caxapa, B3auMOACHCTBHE CEPHOM KUCIIOTHI € XJIOpUI0M Oapus,
pasnoxenue runpokcuna meau(ll) mpu HarpeBanuu, B3auMoencTBHE xkese3a ¢ pactBopoM coiu meau(Il));
u3ydeHue crnocoOoB pasziereHus cMecel (C MOMOIIbI0 MarHuTa, GUILTPOBAHUE, BHIMIAPUBAHNE,
JTUCTUIUISIIINS, XpoMaTorpadusi), MpoBeIeHUE OYMCTKH MTOBAPEHHOM cOoNK; HaOII0ACHNE U ONTMCaHKe
pe3yJIbTaTOB MPOBEJIEHUS OIBITA, MILTIOCTPUPYIOIIEr0 3aKOH COXPaHEHMsI MacChl; CO3JaHUE MO eNen
MOJIEKYJI (IIIapOCTEPIKHEBBIX).

Baskneiiiue npeacTaBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucinopon — aneMeHT u mpoctoe BemectBo. Haxoxnenue
KHCIIOpOJa B IpHpoJe, pruzndeckre u XuMu4deckue cBoiicTea (peakuu roperns). Oxcuasl. [Ipumenenue
kucnopozaa. CriocoOs! MOMy4YeHus! KUCI0POAA B 1a00paTOpHH M MPOMBIIIIIEHHOCTH. KpyroBopoT kucinopona B
npupone. O30H — aJuIOTpoIHas MOAU (PUKALIKS KUCIOPOa.

TennoBoii 3¢ eKT XMMUUECKOI peakiuu, TePMOXUMUUYECKHE YPAaBHEHHUSI, K30~ U SHA0TEPMUIECKUE
peakuuu. ToIIMBO: yroyib U MeTaH. 3arpsa3HeHNe BO3AyXa, YCHIICHUEe MapHUKOBOr 0 3P QeKTa, pa3pylieHue
030HOBOTI'O CJIOS1.

Bonopox — snemeHT u npocroe BeuecTBo. HaxoxaeHue Bogoposa B npupoae, PU3NIeCcKre U XUMHUUECKHE
CBOMCTBa, MPUMEHEHUE, CIIOCOOBI omydyeHus. KucioTs u conu.

KomuectBo Bemectsa. Mousib. Monsipaast macca. 3akoH ABoraapo. Mossipubiii 00b¢M ra3oB. Pacuersi mo
XUMUYECKUM yPaBHEHHSIM.

®duznueckue ceoricTBa BoAbl. Bona kak pactBoputens. PactBopbl. HachlieHHBIE N HEHACHIIICHHBIE
pactBopbl. PacTBOpUMOCTH BeleCTB B Bojie.MaccoBast /101151 BEIIECTBA B paCTBOPE. XUMHUYECKHE CBOMCTBABO/IBI.
OcHoBaHus. Posib pacTBOpOB B IPUPO/E U B )KU3HU UesoBeka. KpyroBopoT BoJibl B IpUpOJIE.

3arpsi3HeHue NPUPOIHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOI.
Knaccudukanus Heoprannueckux coenuaeHuit. Oxcunbl. Knaccudukamnust okcuoB: coneodpasyroimie

(OCHOBHBIE, KUCJIOTHBIE, aM(pOTEpHEIE) U HecoseoOpasyroime. HomeHkIaTypa OkCHaoB (MeXIyHAPOIHAS U
TpuBHajbHas). Ousnueckue U XUMHUECKHE CBOMCTBA OKCHI0B. [lonmyueHnre okcuaoB.

OcnoBanus. Knaccugukanys ocHOBaHUI: LIETI0YU U HEpAaCTBOpHUMbIE OcCHOBaHU. HoMeHkaTypa



OCHOBaHUM (MEXIyHapoHas U TpuBUAJIbHAsA). PU3NUECKHEe U XUMUYECKHUE CBOMCTBA OCHOBAHUM.
[Tonyyenue OCHOBaHUM.

Kucnotel. Knaccugukanus kucinor. Homenknatypa KucioT (MexayHapoaHas U TPUBUAJIbHAS).
Du3NYECKre U XUMUYECKHUE CBOMCTBA KUCIOT. P aktuBHOCcTH MeTaiuioB H. H. bekerosa. [lonyuennekucnor.

Conu. Homenknatypa coseid (MexayHapoaHas U TpuBUaibHas). Pu3nueckue 1 XMMUYEeCKUe CBOMCTBA
conel. [Tonyuenue coneit.

I'eneTnueckas cBs3b MEX/Y KilaccaMl HEOPraHUUECKUX COSAMHEHUH.

XUMHUYECKH SKCTIEPUMEHT: KaueCTBEHHOE OIPE/IeIIEHNE COepKaHHsI KUCIOPOAa B BO3IyX€; MOJIyd€eHue,
cobupaHue, paclio3HaBaHUE U U3YUEHHE CBOMCTB KUCIIOPOAa; HaOI0eHe B3auMO 1€l CTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHSI BOSHUKHOBEHHS M TIPEKPAIICHUS TOpEeHUs (IToXKapa); 03HAKOMJIEHHE ¢ 00pasiamMu
OKCHJIOB ¥ OIIICAaHUE UX CBOICTB; MOJlydeHHE, COOMpaHKe, paclO3HABAaHUE U U3yUEHUE CBOMCTB BOAOPOA
(ropenue); B3aumMoeiicTeue Bogopoaa ¢ okcuaom meau(Il) (Bo3smMoxkHO ucnonbp30BaHuEe BUIEOMATEPHAIIOB);
HabJr0ieHre 00pa310B BEIIECTB KOJIMYECTBOM 1 MOJIb; MCCIIEIOBAHNE OCOOEHHOCTEN PaCTBOPEHNUS BEILIECTB
C Pa3IMYHOM pacTBOPUMOCTHIO; IPUTOTOBIIEHUE PACTBOPOB C ONPENEICHHON MaccoBOil 1oei
PAcTBOPEHHOT'O BEIIECTBA; B3aUMO/IEHCTBIE BOJIbI C METaJJIaMH (HATPUEM U KaJibIFeM) (BO3MOXKHO
M CIIOJIb30BAHUE BUIEOMATEPHAIIOB); ONPEAEICHUE PACTBOPOB KUCIIOT U IIEJI0YEH € TOMOIIbIO HHIUKATOPOB;
UCclIeZIOBaHNE 00Pa31[0B HEOPraHNYECKUX BELIECTB pa3JIMUHbIX KJIACCOB; HaOII0I€HNE U3MEHEHUS OKpacKU
MHJMKATOPOB B PACTBOPAX KUCJIOT M ILe04Yel; u3yueHue B3aumoseiicteus okcunaa meau(ll) ¢ pactsopom
CEpHO KHCIIOTBI, KUCJIOT C METaJUlaMH, peakluil HelTpanu3aluy; oly4eH e HepacTBOPUMbBIX OCHOBAHUH,
BBITECHEHHME OJJHOT0 METaJlla JPYIMM U3 PaCTBOPA COJIM; PEIIEHHE SKCIIEPUMEHTAJIbHBIX 3a/1a4 [0 TEME
«BaxHeilmue KJ1accbl HEOPraHUYECKUX COCTUHEHUI.

ITepuoguyeckuii 3akoH u Ilepuoauyeckas cucrema xumMuyeckux 3aemMeHToB /1. M. Menaeieena.
Crpoenne aToMoB. XuMH4YecKasi CBsi3b. OKHCIHTEJBHO-BOCCTAHOBUTE/IbHbIC PeaKIINU

ITepBble MONBITKH KJIAacCH GUKALIMH XMMUYECKUX 3JIeMEHTOB. [IoHATHE O rpyInax CXOAHBIX JIEMEHTOB
(LIEJIOUHBIE U LEI0YHO3EMENIbHBIE METaJIIbl, FaJIOr€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTBI, KOTOPbIE 00pa3yIoT
aM(OTepHbIE OKCHJIBI U THAPOKCHUIBI.

Ilepnonnuecknuii 3akoH. [lepunoguueckas cucremMa xumudeckux ieMeHToB J. 1. MenneneeBa.
Kopotkonepuoanas u nimuaHoneproaHas Gopmsel [leproandeckoil cucreMsl xuMudeckux snemenTos J[.1.
Menneneesa. [leproast u rpymibsl. @U3NYecKUil CMBICIT TOPSIIKOBOrO HOMepa, HOMEPOB Iepruoaa U
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocraB aTOMHBIX si7ep. M3oTonbl. DnekTponsl. CTpoeHHE 3JIEKTPOHHBIX 000JI04EK
aToMoB 1epBbix 20 xuMudeckux aneMerToB [lepronndeckoii cucremsr /1. V1. MenneneeBa. XapakTepucTuka
XUMHUYECKOI0 3JIEMEHTA 110 ero nojioxkenuto B [lepuoanueckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH U3MEHEHHUS palnyca aTOMOB XUMUYECKHX AJIEMEHTOB, METAJUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IpyniiaM U nepuogaM. 3Hauenue [lepuoanueckoro 3axona u llepuoanueckoi
CHCTEMbI XUMUYECKUX JIEMEHTOB JUIS pa3BUTUs HayKu U npakTtuku. . . MenneneeB — yueHblil u
rpaXKIaHHH.

Xumunueckas cBsi3b. KoBasieHTHas (MOsipHAast ¥ HENOJSIPHAs) CBSA3b. DIEKTPOOTPUIIATEIBHOCTh
XMUMHMYECKUX 3JIeMeHTOB. loHHasl CBSI3b.

Crenenb okuciaeHus. OKUCINTENbHO-BOCCTAHOBUTENbHbIE peakiuu. [Iporiecchl okucaeHus u
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH dKCIIEPUMEHT: U3y4eHHe 00pa3lioB BEIIECTB METAJUIOB U HEMETAILIOB; B3aUMOJECTBHE
TUAPOKCUJA IUHKA C pACTBOPAMM KUCIIOT U LIEN0YEH; IPOBENEHUE ONBITOB, NIUIOCTPUPYIOLMX IPUMEPBI
OKHCIIUTEIbHO-BOCCTAaHOBUTENLHBIX peakiuil (ropeHue, peakiuu pa3aokKeHus, COeTuHEHuU).

ME)Kl'lpeIlMeTHLIe CBA3U



Peanuzanust MeXIpeIMETHBIX CBsI3el MPU U3YUYCHUH XHUMHUHU B 8 KJIacce OCYIIECTBIACTCS Yyepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHSITHH, TAK U OHSITHIA, SBIISTFOIIMXCSI CHCTEMHBIMHE JIJIS
OTAENBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me eCTeCTBEHHO-HAYYHbIE MTOHATHUS: HAYYHBIH (DaKT, TUIIOTE3a, TCOPHS, 3aKOH, aHAJIU3, CHHTE3,
KJIacCH(HUKAIS, IEPUOTUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOICIMPOBAHUE, H3MEPEHHUE, MOJICIIb,
SIBIICHHE.

®dwusuka: MaTepusi, aTOM, FJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIBI, PaJINOAKTUBHOCTb,
MOJIEKYJIa, IIEKTPHYECKHI 3apsif], BEIIECTBO, TEIO, 00bEM, arperaTHOe COCTOSIHUE BEIIeCTBA, Ta3,
(bu3HYeCcKHe BETMIMHBI, SAMHUIIBI H3MEPEHUS, KOCMOC, IJIaHETHI, 3B¢3)1bI, COMHIIE.

buonorus: porocunHTe3, ABIXaHUE, OMOChepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOJIBI, MOJIE3HBIC HCKOIIAEMbIE, TOILTURO,

BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 xXuMH4YecKasi peakIus

[Tepuoamyeckuii 3akoH. [lepuoanyeckas cucrema xumudeckux 31emMeHToB [l. 1. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJHs,
KaJIBLIUS U UX COEIMHEHUI B COOTBETCTBUU C MOJIOKEHHUEM AJIEMEHTOB B [lepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUAMUYECKON CBSI3U. THIIBI KPUCTATUIMYECKUX PEHICTOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT THIMA KPUCTAIIIMIECKON PEIICTKU U BUAa XUMHUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKUX BEIIeCTB (MEXAyHAPOIHAS U TPUBHAJIbHAS).
XHUMHUYECKHE CBOMCTBA BEUIECTB, OTHOCALIMXCA K pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX COCIUHEHHUI,
T€HETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukarms XuMUUeCKUX PEaKIMi 10 pa3InYHbIM MPU3HAKAM (TI0 YUCITY U COCTaBY YYaCTBYIOIIUX B
pEaKIIMH BEIIECTB, IO TEIUIOBOMY 3P eKTy, 0 M3MEHEHUIO CTENeHEelH OKUCICHHSI XUMHUYECKUX dJIEMEHTOB,
0 00PATUMOCTH, 10 YYACTHIO KaTaln3aTopa). DK30- U SJHIOTEPMHUUECKUE PEaKIUU, TEPMOXUMHUYECKIE
YpaBHEHHS.

[TonsiTHe 0 CKOpOCTH XUMUYECKOH peakiuu. [ToHATHE 00 0OpaTUMBIX U HEOOPATUMBIX XHMHYECKUX
peakiusax. [{oHsITHE 0 TOMOTE€HHBIX U T€TEPOreHHBIX peakiusax. [IoHATHEe 0 XUMUYECKOM paBHOBECHH.
DaKTOPBI, BIUAIOIIME HA CKOPOCTh XUMHYECKON PEAKIIMH U TTOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTETLHO-BOCCTAHOBUTEJIbHBIC PEAKITUH, SJIEKTPOHHBIA OaJIaHC OKHUCIUTEIBHO -BOCCTAHOBUTEIILHON
peakuu. CocTaBlieHHE YPaBHEHHUI OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUid C UCITOJIb30BAHUEM METO1A
AJIEKTPOHHOTO OasiaHca.

Teopus 31EKTPOITUTUYECKON U CCOLMAIIUN. DIIEKTPOJUTHI U HE- ANEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M TUCCOIUAIMY BELIECTB € PA3JIMUHBIMU BUJIAMU XUMUYECKOH CBsI3U. CTENeHb JUCCOIUAIIUH.
CuiibHBIE U c1a0bIe SJIEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y ClIOBUS TPOTEKAHUS PEaKIIiii HOHHOTO 0OMEHa, TIOJHBIC U COKPAIICHHBIE
MOHHBIE ypaBHEHUs peakiuil. CBoWcTBa KUCIOT, OCHOBAaHUH U COJIEH B CBETE MPEACTaBIECHUI 00
ANEKTPOIUTUYECKON nuccounannu. KauecTBeHHbIe peakiuy Ha HOHBL. [IoHsATHE O THApPOIIH3E COTEl.

XUMHUYECKHI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJJIOB U HeMeTalioB (rpaduTa U anmasza), CIIOKHBIX BEIIECTB (XJIOpUIa HATPUS);
MCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTHA XUMHUYECKON PEaKIIuu OT BO3ICHUCTBUS PA3IUMIHBIX (JaKTOPOB;
MCCIEI0BaHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB, MPOLIECCA TUCCOIIMAIIMU KUCIIOT, IIEI0Yel U CoJeit
(BO3MOKHO MCIIOJIb30BAaHNE BUIEOMATEPUAIIOB); TPOBEICHUE OMBITOB, UILTIOCTPUPYIOIIUX MPU3HAKA

IMPOTCKaHUA peaKuHﬁ HOHHOr0 0OM€eHa (06p330BaHI/Ie OoCaJKa, BBIACIICHUC I'a3a, 06pa3OBaHI/I€ BO)IBI); OIIbITOB,



HIUTIOCTPUPYIOIIHUX IMTPUMEPBI OKHCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKLlI/Iﬁ (ropeHHe, pe€aKuuun pa3jioKCHUA,
COGZ[I/IHCHI/UI); pacinozHaBaHu€ HCOPraHNYCCKUX BCUICCTB C TIOMOIIBIO KaU€CTBCHHBIX peaKum“I Ha MOHBI;

PCHICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4.

HeMmeTanasl u ux coeaAuHeHusd

O61mas xapakTepucTuka rajgoreHoB. OcoO0EHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHbIE CTEIIEHU OKHCICHHUSL.
Crtpoenue u puznueckue cBOMCTBa MPOCTHIX BEIECTB — I'aJIOreHOB. XMMHUUYECKUE CBOWCTBA HA IIPUMEpE
xJiopa (B3auMoJIelicTBUE C MeTaJulaMu, HeMeTaUlaMy, IieaoyamMu). XiaopoBoaopo. ComnsHas KUCIoTa,
XUMHUYECKHE CBOKCTBA, MTOJIYY€EHHE, IPUMEHEHHE. [[elicTBHE XI0pa U XJIOPOBOIOPOIa HA OPraHU3M
yenoBeka. BaxkHelme XJI0py/ibl 1 UX HAXO0XJICHUE B TPUPOJIE.

O6mmas xapakrepuctuka 3eMeHToB VIA-rpymnmbl. Oco0eHHOCTH CTPOSHHS aTOMOB, XapaKTepPHBIE CTETICHU
OKHCIICHUSI.

Crtpoenue 1 pusnueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCJIOPOJia U Cepbl. AJUIOTPONHbIE MOIUBUKALIUN
KHCIIOpOAa U cepbl. XUMHUYECKUe CBOIcTBa cepbl. CepoBOAOPO, CTpoeHUE, GU3NYECKIE U XUMUUECKHEe
cBoiictBa. OKCH/BI CEpbI KaK MPeICTaBUTEIN KUCIOTHBIX OKCUI0B. CepHas KUCI0Ta, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (001IIMe KaK MPeICTaBUTEINs Kilacca KUCIOT U cnenuduueckne). XuMu4ecKue
peaKLMH, JeKale B OCHOBE IPOMBIIIIIEHHOI'O CI0C00a MosIydeHus: cepHoil kucnotsl. [Ipumenenue. Conun
CEpHOM KHCIIOTHI, KAUeCTBEHHAs peakius Ha cyibdaT-uoH. HaxoxaeHue cepbl 1 e€ COeIMHEHUI B IPUPOJIE.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpellbl COETUHEHUAMU Cepbl (KUCIOTHBIE T0XK/IH, 3arps3HEHNE
BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPAILICHUSI.

OO6mast xapakTepucTika 3JeMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHUSI.

A30T, pacnpocTpaHeHue B Ipupoe, Gpu3nyeckue U XuMudeckue cBoiicrsa. Kpyrosopor azora B mpupoe.
AmMuax, ero pu3zndeckue U XMMHUYECKHe CBOMCTBA, MoJlydeHue U npuMeHenue. Coau aMMOHMS, X
¢u3nyeckre U XMMHYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiivs Ha HOHbI aMMOHUS. A30THas
KHCIIOTa, €€ MoTy4YeHue, pusndeckue 1 XuMu4eckre CBOicTBa (001e Kak IpecTaBUTeNs Kiaacca KUCIIOT U
cneunduyeckue). Mcrnonp3oBaHre HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE MUHEPAJIbHBIX YA00PEHUH.
XUMHUUECKOe 3arpsi3HEHNE OKPYIKaIoIel cpebl COEAMHEHUIMHU a30Ta (KUCIOTHBIE TOXKIH, 3arps3HEHHe
BO3/yXa, TIOYBBI U BOJJOCMOB).

Docdop, annorponHbie MonupuKkanuu Gocdopa, pu3nUecKue U XUMUIeckrne cBoicTBa. OKcua
dochopa(V) u hocdopHas kucnora, GU3NIECKUE M XUMHUECKUE CBOMCTBA, TONydeHue. M crnob3oBanue
¢docdaToB B kKauecTBE MUHEPAJIBLHBIX YA0OPEHUH.

O6mas xapaktepuctuka 31eMeHToB [VA-rpynmnel. Oco0eHHOCTH CTPOSHHS aTOMOB, XapaKTEepHbIE CTENEHN
OKHUCJICHMUSI.

VYrnepoa, aqioTponHbe MOAN(QUKALUY, paCIPOCTPaHEHUE B IPUPoJe, PU3NYECKHE U XUMUYECKHe
coiictBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKcuibl yrieposa, ux pusnuecKkue 1 XuMU4ecKre
CBOMCTBA, JIEWCTBHE HA KUBbIE OPraHU3MBl, IOJyYEHHE U IPUMEHEHNE. DKOJOrMUYECKHUE TPOOIEMBI,
CBsI3aHHbIE ¢ okcuioM yriaepoaa(IV); runoresa rio6aibHOro NOTEIVIEHNS KIMMAaTa; TapHUKOBBIN 3D (DEKT.
YroabpHast KHCI0Ta U €€ COMH, X (PU3NUECKUE U XUMHUECKHE CBOWCTBA, MOTYUYSHHE 1 TPUMEHEHUE.
KauecTBeHHas peakius Ha KapOOHAT-HOHBI. Mcnoib30BaHNE KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIEHHOCTH U CEJIbCKOM XO3SIICTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COEAMHEHUSIX yriepoja (MeTaH, 3TaH,
ATUJIEH, alleTHJIEH, 3TaHOJ, TIHUIEPUH, YKCyCHas Kuciora). x cocraB u xuMmuueckoe crpoenue. [lonarue o
OHMOJIOrMYecKy BaXKHBIX BEI[ECTBAX: KUPaX, OeNKax, YIJIeBOAaxX — M UX POJIM B dKU3HU YEJIOBEKA.

MatepranbHO€ €IMHCTBO OPraHUYECKUX U HEOPTAaHMYECKUX COCTUHEHU M.
Kpemuwuii, ero ¢pusndeckue 1 XUMUYECKHE CBOMCTBA, MOJTydeHne 1 TpuMeHeHne. CoelMHeHHUs KPEMHUS B

npupoze. Odmue npeacrapiaeHus 06 okcuae kpemMHus(1V) u kpemuueBoil kucnote. CUIUKATHI, KX



UCIIOJIb30BaHME B OBbITY, MEAULIMHE, IPOMBILIIEHHOCTH. BaxxHel e cTpouTeabHble MaTepUalbl: KEPaMHUKa,
CTEKJI0, IIEMEHT, O0€TOH, xkene300eToH. [IpobdieMbr 6€30macHOr0 UCIIOIB30BAHUS CTPOUTEIHHBIX MaTEPHAJIOB
B [I0BCE/ITHEBHON KU3HH.

XUMHUYECKHI KCIIEPUMEHT: U3y4eHUE 00pa3lioB HEOPraHUYECKUX BEIECTB, CBONCTB COJITHOW KM CIIOTHI,
IPOBE/ICHNE KAUECTBEHHBIX PEaKIUN Ha XJIOPUA-UOHBI U HAOJIOACHUE TPU3HAKOB UX IPOTEKAHMUS; OIIBITHI,
oTpaxkaromue GU3NUecKUue U XMMUYECKHE CBOMCTBA FAJIOT€HOB M UX COSIMHEHHH (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPUAIOB); O3HAKOMJICHHE C 00pa3liaMy XJIOPUA0B (IaJOreHUI0B); 03HAKOMJIEHHE ¢ 00pa3iamMu
Cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO MCIOIb30BaHUE BUI€OMAaTEpUaIoB); HaOII0IeHUE TIpoliecca
o0yraMBaHUs caxapa MoJl IeiiCTBUEM KOHIEHTPUPOBAHHON CEpHON KHCIOTHI; U3y4YE€HHUE XUMHUECKUX
CBOWCTB pa30aBJICHHOM CEpHON KHCIIOThI, TPOBE/IEHNE KAUEeCTBEHHOM peaklliy Ha Cyb(paT-uoH U
HaOJro/IeHNe MpU3HaKa e¢ MPOTEeKaH!s; 03HAKOMIICHHE ¢ (PU3NIECKUMH CBOMCTBaMH a30Ta, hochopa u ux
CoeIMHEHMH (BO3MOXKHO HCIOIB30BAHNE BHICOMATEPUAIIOB), 00pa3iaMy a30THEIX B (hOCHOPHBIX YA0OpeHHIA;
HoJyueHHue, COOMpaHue, paclio3HaBaHUE U U3yUEHUE CBOWCTB aMMHUAaKa; IIPOBEJCHUE KaueCTBEHHBIX peaKkLnui
Ha MOH aMMOHUS U QochaT-uoH U U3ydeHHEe MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICIiCTBUE
KOHLIEHTPU POBAHHOM a30THOI KUCIIOTHI C MEJIbIO (BO3MOXKHO M CII0JIb30BaHIE BUICOMATEPHAIIOB); U3yUEHHE
MoJeneil KpUCTaJUIMYeCKUX PeIIeTOK anMasa, rpadura, GpyiepeHa; 03HaKOMIIEHHE € ITPOLECCOM aJIcopOLuu
PACTBOPCHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTUBOrasa; ojlydeHue, COOMpaHue,
pacrio3HaBaHHUE U U3yYEHHE CBOMCTB YIJIEKUCIIOro Ia3a; MPOBEACHUE KaUeCTBEHHBIX peaKuii Ha KapOoHaT- 1
CHJIMKAaT-MOHBI U U3yUYEHHE TPU3HAKOB UX IPOTEKAHUS; 03HAKOMJIEHHE C MPOIYKIUEH CUIIMKATHON
IIPOMBILIEHHOCTH ; PELIEHU E SKCIIEPUMEHTAIBHBIX 3aJa4 110 TEME
«BakHelume HeMeTalIbl U UX COEIUHEHUSY.

MeTaibl U UX COeANHEHHUS

OO01mas XxapakTeprucTUKa XUMHYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHH UX MOJIOKEHHUS B
[Tepuoamyeckoii cucteme xumMmuueckux saementoB J[. . MenaeneeBa u crpoeHus atromoB. CTpoeHue
MeTasuIoB. MeTtamindeckas CBsI3b U METaJIIMYeCcKas KpUCTALTNYECKAs PEeIIETKA. DJIEKTPOXUMHYECKUHN P
HanpsHKeHUM MetasuioB. du3nueckue 1 XuMU4ecKkre cBoicTBa MeTaioB. O01mue crnocoObl MoTydeHus
MeTasuioB. [loHATHE O KOPPO3HH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CriiaBsl (CTab,
YyT'yH, TIOPATIOMUHHKN, OpOH3a) U UX MPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[[{esrounbie MeTaiubl: oNOKEHUE B [lepruognueckoi cucreme xumuyeckux anemeHToB 1. . MenneneeBa;
CTPOEHHUE UX aTOMOB; HaXOXAeHue B npupojge. Puznueckre 1 XUMHUECKHE CBOMCTBA (Ha MpUMepe HATpUs 1
Kanust). OKCUABI U TUAPOKCH/IBI HATpUs U Kanus. [[puMeHeHne eI0uHbIX METAJUIOB U UX COSAMHEHHI.

[Iler0uHO3EMENBHBIE METAJIIBI MATHUH U KaJIbLIHI: IOJI0)KEHHE B [lepuonnueckoi cucteme XMuMUYeCKUX
anemenToB J[. . MenaeneeBa; cTpoeHUE UX aTOMOB; HaX0KAeHUE B Ipupojie. DU3NUECKUE U XUMUYECKHUE
CBOICTBA MarHus M Kajplus. Baxkneimme coeqnHenus Kaabuus (OKCUT, THAPOKCU], o). KEcTKoCTh
BOJIBI M CIIOCOOBI €¢ YCTpaHECHHS.

AmomMuHMiL: nosoxkenue B [lepuoandeckoit cucreme xuMmuueckux snemenTos . M. Menneneesa;
CTpPOEHHUE aTOMa; HaXOXeHHE B Ipupoae. Ousnyeckrue 1 XMMUYECKUE CBOMCTBA aTIOMUHUS. AM(OTEpHbIE
CBOMCTBA OKCHJA U THUJIPOKCH/IA AITFOMUHMUSL.

Kenezo: monoxenue B [lepuoanueckoit cucreme xumMmruieckux snemeHtoB J[. 1. Menneneea; crpoeHue
aToMa; HaXOXxAeHue B npupoje. Gusnueckue u XuMUUeCKrue CBOMCTBA xele3a. OKCUAbL, THIPOKCUABI U COJIU
skenesa(Il) u sxeneza(Ill), ux cocras, cBOiCTBA M MOJTyYEHUE.

XUMHUYECKHUI KCIIEPUMEHT: 0O3HAKOMJIEHHE ¢ 00pa3llaMi METAJIJIOB M CIUIABOB, UX (PU3HUECKUMU
CBOMCTBAMU; H3yUEHHUE PE3YIbTATOB KOPPO3UU METAJLIIOB (BO3MOXKHO HCII0Ih30BAHHUE BUACOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUSI OKCH/IA KaJbIUs U HATPHS C BOJION (BO3MOXKHO HUCIOJIH30BAHHE
BHJIEOMATEPUAJIOB); UCCIIEIOBAHIE CBOMCTB JKECTKOM BOJIBI; ITPOIlecca TOPEHUs Kee3a B KUCIOPoae

(BO3MO>KHO M CIOJIb30BaHUE BUAEOMATEPUAIIOB); IIPU3HAKOB IIPOTEKAHNS KAYECTBEHHBIX PEAKIIMI HAa HOHBI



(Maruus, KambIus, amoMuHus, uHKa, xenesa(ll) u xxemesa(Ill), mequ(Il)); HabmromeHNE M O CAHKE
MPOIIECCOB OKPAIIMBAHUS MJIAMEHU MOHAMH HATPUS, KaJIHsI U KaJdbIHs (BO3MOXXHO UCIOJIB30BAHUE
BHJIEOMATEPUAJIOB); HCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'HAPOKCHAA AJIFOMUHUS U TUIPOKCH/IA IMHKA;

PCHICHNEC SKCIICPUMECHTAJIBHBIX 3a/1a4 110 TEMC «Baxkneiimie MeTanIbl M UX COCOAUHCHUS).

XumMus ¥ OKpy:Karouias cpejaa

HoBble MaTepuaiibl U TeXHONOrMK. BemecTBa 1 MmaTepralibl B TOBCEIHEBHOM XKU3HU YEJIOBEKA. XUMUS U
310poBbe. bezonacHoe ucnob30BaHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. [IepBas momors nmpu
XUMHUUYECKUX 0KOrax M oTpaBieHUAX. OCHOBBI SKOJIOIrMYECKOW IPaMOTHOCTU. XUMHUYECKOE 3arps3HEHHE
OKpYXarollei cpeasl (mpeaenbHas gomyctumas KorrerTpanus Bemiects — [1/[K). Pons xumun B pemenun
IKOJIOTHYECKUX MPOOIIEM.

[TpupoaHbIe UCTOYHUKH YTICBOAOPOAOB (yroib, IPUPOIHBIN a3, He(YTH), MPOAYKTHI HX MEePepadOTKH, UX
POJIb B OBITY U TPOMBITIZICHHOCTH.

XUMHUYECKU IKCTIEPUMEHT: U3ydeHUe 00pa3Ii0B MaTepUasoB (CTEKJIO, CIUIaBbl METAJIIIOB, MTOJIMMEPHBIE

MaTEepHAIIbI).
MexnpeaMeTHbIE CBSA3H

Peanu3zanust MeXIpeIMETHBIX CBSA3EH IPU U3YyYSHUN XUMHH B 9 KJlacCe OCYIIECTBIISIETCS Yepes3
UCIIOJIb30BAHKE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHN, TAK U MOHATHH, SBIISIOIIUXCS CACTEMHBIMU JJIS
OT/ACNBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOT O IIMKIIA. Peanm3anus MeKIIpeIMETHBIX CBSI3CH MIPH U3YUCHUU
xuMuH B 9 KJ1acce OCYIIeCTBISIETCS Yepe3 UCIIONb30BAHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MTOHSATHIA, TaK U
TIOHSATHUH, SBJISFONIMXCS CHCTEMHBIMH ISl OTJEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIC TOHITH: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CHHTE3,
KJ1accu GUKaIus, IEPUOIUIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBaHNE, U3MEPEHUE, MOJICIIb,
SIBJICHU €, TAPHUKOBBIHN 3P (HEKT, TEXHOJIOTHs, MaTSPHAIIbI.

dwusuka: MaTepus, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIU, U30TOITbI, PATHOAKTHBHOCTH,
MOJIEKYJIa, JICKTPHUUECKUAN 3apsiT, TPOBOJTHUKH, TIOTYIIPOBOIHUKH, TUITCKTPUKH, (POTOIIEMEHT, BEIIECTBO,
TEJI0, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTD, KPUCTAJUTMYECKAs PEIISTKA,
CIIaBbl, pU3HYECKHE BETMYHHBI, SIMHHUIIB H3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, TIIAHETHI, 3BE3IbI,
Comnnue.

Buonorus: ¢porocunTes, npixanue, ouocdepa, SKocrucTeMa, MUHEPAIBHBIC YI00PEHHUs, MUKPOIJIEMEHTHI,
MaKpOJIEMEHTHI, TUTATENbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIC TOPOJIBL, IIOJIE3HBIE HCKOIaeMbIe, TOILINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

I/I3yLlCHl/IC XUMHUHN B 8'9 RJIdCCC HAllPdBJICHO Hd JOCTHRCHHUC O0 yHdIOLMMNWCA JIMHHOCTHbIX,

METaINpeAMETHBIX U MPEAMETHBIX PE3YJIbTATOB OCBOCHUS Y4E€OHOI 0 IpeIMeETa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHMSI IPOrPAMMbI OCHOBHOT'O 00111ero 00pa3oBaHusl IOCTUTAIOTCS B XO/1€
0o0y4yeHus! XUMUHU B €AMHCTBE y4e€OHOM 1 BOCIIUTATENbHON edarenbHocTd OpraHu3aluu B COOTBETCTBUHU C
TPaJUILMOHHBIMU POCCUNCKMMH COLIMOKYJIBTYPHBIMU U 1YXOBHO-HPAaBCTBEHHBIMH [IEHHOCTSMU, TPUHATHIMU
B 00111€CTBE MpaBUIaMH U HOPMaMHU MOBEIEHHS U CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HAaHUS, CaMOpa3BUTHUS
U coLUann3anuy 00 yJaronyxcsl.

JInuyHOCTHBIE PE3YIBTATHI OTPAXKAIOT C(HOPMUPOBAHHOCTD, B TOM YK CJIE€ B YACTH:

ITaTpnoTHYecKkoro BocnuTaHus

1) EHHOCTHOTO OTHOIIICHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAYYHOMY HACJIEHIO,
MOHMMAaHUS 3HaYEHUs] XUMUYECKON HayKH B )KU3HU COBPEMEHHOI'0 00I[eCTBa, CTIOCOOHOCTH BJIA/I€Th
JOCTOBEpHON MH(OpMaLnell 0 IepeaoBbIX JOCTUKEHUAX U OTKPBITUAX MUPOBOM U OTE€UECTBEHHON XUMUH,
3aMHTEPECOBAaHHOCTU B HAyYHBIX 3HAHUSX 00 yCTpoiicTBE MUpa U 00IIECTBa;

I'pazknanckoro BociuTanus
2) MpEeACTABJIICHUSA O COUUAJIBHBIX HOPMAX U MMpaBUJIaX MEKJIIMIHOCTHBIX OTHOIIICHWI B KOJIJICKTUBE,
KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO I10JIE3HOM, y4eOHO0-HCCIe10BaTEIbCKOM, TBOPUECKON U
JIpPYTUX BUAAX J1€ATEIbHOCTH; TOTOBHOCTH K pa3HOO0OPa3HON COBMECTHOM A€ATENbHOCTH MPU BBIIOJIHEHUN
y‘~IC6HI>IX, IMMO3HABATCIIbHBIX 3ada4, BHIIMOJIHCHUHU XUMHWYCCKUX OKCIICPUMCHTOB, CO3JaHNN y‘{e6HI>IX IIPOCKTOB,
CTPEMJICHUSA K B3AUMOITOHMMAaHUIO U B3aUMOIIOMOIIIHX B ITPOLECCE JTOM y‘IG6HOI71 JACATCIIBHOCTU, TOTOBHOCTHU
OLICHUBATh CBOC MOBEACHUEC U IMOCTYIIKU CBOUX TOBapHHIGﬁ C MO3MIMH HPABCTBCHHBIX U IMTPABOBBIX HOPM C

y4€TOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUSA

3) MHPOBO33PEHYECKHX MPEACTABICHUH O BEIECTBE U XUMHYECKOH PEaKIH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M COCTABIIIFOIIMX OCHOBY I IOHMMAaHUs CYIIHOCTH HAy4YHOU
KapTUHBI MUPA; IPEICTABIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI PUPOABI, B3AUMOCBS3AX
YeJIOBEKa C MPUPOJHOM CPEOH, O POJIM XUMHHU B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeNLHBIX MOTHBOB, HAIIPABICHHBIX HA MOJYYCHNE HOBBIX 3HAHUH 10 XUMHH, HEOOXOMMBIX IS
00BsICHEHHS HaOJII0JaeMbIX MPOLIECCOB U SBIICHMUIA;

5) mo3HaBaTenbHOM, MH()OPMALIMOHHON U YNTATEIILCKON KYJIBTYPBI, B TOM YHCIIE HABBIKOB
CaMOCTOATENbHOM pabOoThI ¢ yueOHBIMU TEKCTaMH, CIIPAaBOYHOH JIUTEPATY PO, JOCTYITHBIMU TEXHUYECKUMU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K 00y4EHHIO U MTO3HAHUIO, JTI0003HATEIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
CaMo00pa30BAHHUIO, TPOEKTHON U UCCIIEIOBATENLCKON AeATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJIEHHOCTH U YPOBHsI 00y4eHUs B JalbHEHILIEM;

®opMupoBaHus KYJIbTYPbI 310POBbSI
7) 0CO3HAHUS IICHHOCTH JKU3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/{0POBBIi
00pa3 HU3HHU, OCO3HAHUS TTOCIICCTBUI U HEIIPUSATHUS BPEIAHBIX PUBBIYEK (YIOTPEOJIICHHS aJIKOTOJIs,
HapKOTHKOB, KyPEHHS ), HEOOXOIMMOCTH COOJIIOICHUSI TPaBUJI 0€30IIaCHOCTH MPU 00PAIICHUH C

XUMHUYCCKUMHU BCIICCTBAMU B 6BITy n peanLHoﬁ KHN3HU,

TpynoBoro Bocnuranus
8) mHTepeca K MPaKTUYCCKOMY M3YUEHHIO IPO(ECCHit U TPyAa pa3IMYHOr0 PO/, YBAKEHHUE K TPYLY U



9)

pe3yibTaTaM TPYIOBOM AEATEIBbHOCTH, B TOM YMCIIE HA OCHOBE IIPUMEHEHHUS IPEAMETHBIX 3HAHUM 110 XUMUH,
OCO3HAHHOT'O BHIOOPA MHIUBUIYAILHON TPAEKTOPUU MPOAOJLKEHHS 00pa30BaHUS C YIETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XHUMHUU, OOIIIECTBEHHBIX HHTEPECOB M OTPEOHOCTE; YCIEeIIHON
npoheCCHOHATBbHON ASSITENFHOCTU M PA3BUTHS HEOOXOIUMBIX YMEHU; TOTOBHOCTh aIallTUPOBATHCS B

npo¢ecCHOHaTBHON Cpeie;

IKO0JIOrH4ecKoro BOCIIUTAHUSA
HKOJIOTMYECKH TEJIECO00Pa3HOr0 OTHOIIEHUS K MPUPOAE KaK HCTOYHUKY )KH3HHU Ha 3emiie, OCHOBE €€
CYIIIECTBOBAHUS, IOHMMAaHMsI [IEHHOCTH 3I0POBOT'0O M 0€301acHOro 00pasa >KM3HU, OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U TICHXHUUECKOMY 3/I0POBbIO, OCO3HAHMUSI IIEHHOCTH COOJIFOICHUS
npaBujI 0€30MacHOTO0 MTOBEICHUS MPU paboTe C BEIIECTBAMH, & TAK)KE B CUTYaIHIX, YTPOXKAIOIINX 3/T0POBBIO

U JKU3HMU JII0JICH

10) CIOCOOHOCTH NMIPUMEHATDH 3HAHUS, TOTy4aeMble ITPU U3y4EHUN XUMUH, AJIs pELIEHUs 3a1a4, CBSI3aHHBIX

C OKpYyKaroIlel MPUPOAHON CPENOi, MOBBIIIECHNS YPOBHS JKOJIOIMYECKOM KYyIbTYpPbl, OCO3HAHUS

17100a71pHOI0 XapakTepa HKOJIOrHYECKUX IPo0JIeM U TyTel UX PElIeHHs TOCPEACTBOM METOJ0B XUMUH;

11) 9KOJIOTUYCCKOI'O MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATHCA UM B HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOfI n

1)

2)

colaabHOU IIPAaKTHKCE.

METANIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MmeTanpeqMEeTHBIX pe3ysIbTaTOB BBIACISIOT 3HAUUMbIE ISl POPMUPOBAHUS MUPOBO33PEHUS
o011leHay4HbIe MTOHATHUSA (3aKOH, TEOpHs, IPUHLIUII, FUIO0TE3a, (PakT, cucTeMa, nporecc, SJKCIEepUMEHT U 1Ip.),
KOTOPBIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX MpeMEeTax U MO3BOJISAIOT HA OCHOBE 3HaHUH U3
ATUX NPEAMETOB (POPMUPOBATH MPEJICTABICHUE O LIEJIOCTHON HAy4YHOW KapTUHE MUpa, U YHUBEpPCAJIbHbIE
yueOHbIe el cTBUS (TI03HaBaTeNIbHbIE, KOMMYHUKATUBHbIE, PErYISITUBHBIE), KOTOPbIE 00EeCIeUHBaIOT
(dopMHIpoBaHUE TOTOBHOCTH K CAMOCTOSATEIHOMY IJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOH O
JESITEIbHOCTH.

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHUS 00pa30BaTeIbHOM MTPOrpaMMBbl IO XUMHUH OTPAXKAIOT OBJIaICHHE

YHUBCPCAJIbHBIMU ITO3HABATCIIbHBIMU IIGI\/JICTBI/IHMI/I, B TOM YHCIJIC:

ba30BbIMH JT0rHYeCKUMU 1€ CTBUAMU
YMEHHUEM M CIO0JIb30BAaTh IPUEMBI JIOTHYECKOT'0 MBILIUICHHUSI P OCBOEHUY 3HAHUI: PaCKPbIBATh CMBICI
XMMHMUYECKUX MOHATHH (BBLAEIATh X XapaKTepHblE IPU3HAKHU, YCTaHABIMBATh B3aUMOCBA3b C JPYTUMHU
HOHSATHAMH ), HCIIOIb30BATh TOHATHS 7151 O0BSICHEHHS OT/IEeIbHBIX (DAKTOB U SABJICHUH; BEIOMPATh OCHOBAHUS
Y KPUTEPHHU JJI51 KJIACCU(PUKALIUU XMMHYECKUX BEILIECTB U XUMUUECKUX PEAKIIMii; yCTaHABIMBATh IPUUNHHO-
CIIEZICTBEHHBIE CBSI3U MEX]y 00bEKTaMH U3Y4E€HMsI; CTPOUTD JIOTMUECKHUE PACCYKIEHUS (MHIYKTUBHBIE,
JIelyKTUBHBIE, 110 aHAJIOTUN); 1€JaTh BHIBOABI U 3aK/IIOUECHUS;
YMEHHUEM HPUMEHSATH B IPOLIECCE MMO3HAHUS MOHATUS (MIPEIMETHbIE U METANIPEAMETHBIE), CUMBOJIUYECKUE
(3HaKOBBIE) MOJIENH, UCIIOJIb3YEMbIE B XMMUHU, IPEOOPa30BbIBAThH LIMPOKO IPUMEHAEMbIE BXUMUU
MOJIeNIbHBIE MPEICTABIICHHUS] — XMMHUYECKUI 3HAK (CHMBOJI JIEMEHTA), XUMHUecKas Gopmyia u
ypaBHEHUE XUMHUECKOH PeaKklMy — MPH pelIeHNH y4eOHO-T103HaBaTeIbHbIX 331a4; C yUeTOM 3TUX
MOJIETIbHBIX MPE/ICTABICHUN BBISBIATH U XapaKTepH30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX O0BEKTOB
— XMMHYECKUX BEIIECTB U XUMUYECKUX PEAKIMI; BBISIBIISITH O0IIME 3aKOHOMEPHOCTH, TPUUHUHHO -
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS B U3Y4aEMBIX IIPOLIECCAX U SABICHUSAX; IIPEJIaraTb KPUTEPUH IS
BBISIBJICHUS 9TUX 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL; CAaMOCTOSTENIbHO BEIOMPATh CIOCO0 perieHus yueOHou
3a/1a4M (CpaBHUBATh HECKOJIbKO BApUAHTOB peIlIeHus, BRIOUPaTh Haubojee MoAXOAIIHI C y9eTOM

CaMOCTOSITENILHO BbIICNIEHHBIX KPUTEPHEB);

Ba3zoBbIMH HcCIe10BATEIBLCKUMHU A€ HCTBUAMU



3) yMEeHHEM HCIO0JIb30BaTh IOCTABICHHBIC BOIIPOCH B KAYECTBE MHCTPYMEHTA TIO3HAHMS, a TAKKE B
KaueCTBE OCHOBBI JIJIs1 (POPMHUPOBAHUS TUIIOTE3BI 11O MTPOBEPKE MPABHIILHOCTH BBICKA3bIBAEMBIX CY)K/ICHHII;

4) mpruoOpeTeHre OMbITA 0 IJIAHKPOBAHUIO, OPraHU3aIMK U MPOBEICHUIO YICHUYCCKUX IKCIIEPUMEHTOB:
yMeHHe HaOJII01aTh 332 XOJIOM MPOoIecca, CAaMOCTOATEIILHO MPOrHO3UPOBATh €0 pe3y/bTaT, POPMYIHPOBATH
00001IIEHHSI ¥ BBIBOJIBI 11O PE3YJIbTaTaM MPOBEASHHOTO OIbITa, HCCIICIOBAHU S, COCTABIISATh OTYET O

pojieslaHHON paborTe;

Paboroii c uHpopmanuei

5) yMeHueM BbIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO PA3INIHBIX BUIOB U (HOPM
MpEJICTAaBIICHUS], TOIYYaEMYIO U3 Pa3HbIX HICTOYHUKOB (HAy4YHO-TIOMYJISIPHAS IMTEpaTypa XUMHUECKOT O
COZIepKaHUs, CIIpaBOYHBIE TOCOOMS, pecypchl IHTepHeTa); KpUTUYECKU OLIEHUBAThH POTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

6) yMeHHEeM MPUMEHATh Pa3IHuHbIC METO/IBI U 3aMPOCHI MPH TTOUCKE U 0TOOpe HHPOPMAIHH 1
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIUMBIX JIJISl BBIOJIHEHUS Y4E€OHBIX U MO3HABATEIBHBIX 3a]1a4 OIpe -
JENEHHOTO TUTIA; IPUOOpETEeH e OMbITa B 00JIaCTH UCIOJIb30BaHUA UH()OPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, OBJIA/ICHUE KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BHIOMPATH ONTUMAaJIbHYIO (hOpMY MpeAcTaBlieHuss HHGOPMALUU U UILUTIOCTPHUPOBATH
pelaemMble 3a7ja4l HECJI0KHBIMU CXeMaMH, IuarpaMMamu, IpyruMu popmamu rpaduku u ux
KOMOHHAIUSIMU;

7) yMEHHEM UCIIO0JIb30BaTh U aHAJTM3UPOBATH B MpoIiecce YUeOHON U MCCIIENOBATENbCKOM IS TEIIbHOCTH
UHGOPMAIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CEJIbCKOI'0 X034/ CTBa U TPAHCIIOPTA HA COCTOSIHUE
OKPYXaroIlel NpupogHON CPEJIbI;

YHuBepcaJbHLIMH KOMMYHUKATHBHBIMH 1€ CTBUAMUI

8) ymeHueM 3a7aBaTh BOMPOCHI (B X0/ AMAIIOra H/WJIN JUCKYCCHUH) MO CYIIECTBY 00CYXIaEMOM TEMBI,
(GopMyITHpPOBATh CBOM MPEIJIOKEHUSI OTHOCUTEIIFHO BBIITOJHEHUS ITPEIIOKECHHON 3a1a4u;

9) mproOpeTeHne OMbITa MPE3CHTAIIMH PE3yIbTATOB BBIMOIHCHHUS XMMHUYECKOr0 3KCITEPUMEHTA
(J1Ta00OpaTOPHOTO OMBITA, TAOOPATOPHOI PabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MMPOEKTA);

10) 3aMHTEPECOBAaHHOCTb B COBMECTHOM CO CBEPCTHUKAMHU ITO3HABATEIBHOM U HCCIIE0BATEIbCKOM
JIeATeIIbHOCTH TPH PEIICHNH BO3HUKAIOMINX TPOOJIEM Ha OCHOBE Y4€Ta OOIINX MHTEPECOB U COTJIACOBAHUS
no3unui (00CyxIeHus, 0OMEH MHEHHSIMU, «MO3TOBBIC IITYPMBbI», KOOPAWHAIIHS COBMECTHBIX JACHCTBUH,

orpeniesieHre KPUTEPUEB M0 OLIEHKE KauecTBa BBIMOJIHEHHOW paboThI U 1p.);

YHuBepcaabHbIMH PeryJIATHBHBIMH 1CHCTBHAMHU
11) YMEHHUEM CaMOCTOSITEJIbHO OMPEENATh I[EIH NeATeIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JIESATEIHLHOCTD, BHIOUPATH Hanbosee
3¢ eKTUBHBIE CIIOCOOBI pelIeHHs Y4eOHBIX U TO3HABATENBHBIX 3a7a4, CAMOCTOATEIBHO COCTABIISTh HIIU
KOPPEKTUPOBATh MPEIOKEHHBIN aJIrOPUTM € CTBUI NP BHINOJIHEHUN 3aJaHUI C y4ETOM IOJIy4YEHUs
HOBBIX 3HAHHI 00 N3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEAKIIUIX; OLIEHUBATh COOTBETCTBUE TOJIy4YECHHOT O
pe3yJibTaTa 3asBJICHHOM 11EJIH;

12) YMEHHEM UCITOJIb30BATh U AaHAIU3UPOBATH KOHTEKCTHI, ITPEIaracMble B YCIIOBUU 3aIaHUM.

INPEJMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yJIbTaTOB MO OCBOCHUIO 0053aTEILHOI0 COJIEPKaHMS, YCTAaHOBJICHHOT O JaHHOU
MPUMEPHOU paboueil mporpaMMoi, BEIIEISIOT: OCBOSHHBIC 00 yUaIOIIUMUCS HaydHbIC 3HAHUS, YMEHUS U
CHOCOOBI IeH CTBHM, CIICIM(PUIECKUE IS IPESIMETHON 001acTH « XUMHS», BUIBI ACATEIBHOCTH 10
MOJTYYSHHUIO HOBOT'O 3HAHHUS, €r0 HHTEPIIPETAINH, TIPE0OPA30BAHUIO U IPUMEHEHUIO B PA3INIHBIX YUEOHBIX U

HOBBIX CUTyallUsX.



[IpenmeTtHbIe pe3yabTaThl OTpaXaroT cHOPMUPOBAHHOCTh Y 00 yUaOIUXCS CIEAYIOLIMX YMEHUM:

8 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMHUUECKUX MTOHSATHI: aTOM, MOJICKYJIa, XAMUYECKHUI 3JIEMEHT, TPOCTOE

BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OTHOPOHASI U HEOAHOPOIHAS ), BAJIEHTHOCTb, OTHOCHUTENIbHAS
aTOMHas U MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas J10JIs
XMMHMUYECKOT'0 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIM 00bEM, OKCHJI, KUCIIOTa, OCHOBaHHE, COJIb,
ANIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHHS, XUMHUECKasi peaklus, KjIacCupUKaIus peaklui: peakiuu
COC/IMHEHMSI, PEaKLIUU PA3NIOKEHHUs, PEaKIIMH 3aMEeICHUs, PeaKI[Mi 00MEeHa, 9K30- U IHI0TEPMUYECKHUE
pEeaKIuy; TeIUIOBON 3P (EKT peakmu; SApO aTOMA, 3JEKTPOHHBIN CIIOW aTOMA, AaTOMHAsi OpOUTAIIb, panyc
aToMa, XUMUYECKas CBsI3b, OJISIPHAS U HEMOJSPHAsl KOBAJIEHTHAs CBSI3b, HOHHAS CBS3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BelecTBa (MIPOLEHTHAs! KOHI[EHTPAlHsl) B paCTBOPE;

UTIOCMPUPOB8aMb B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUH (CM. 1. 1) ¥ IPUMEHSITh 3TH MOHITUATIPA
OIMCAaHUU BEILECTB U UX MPEBpaIlleHU;

UCnoIb306amb XAMUYECKYI0 CHMBOJIMKY JJISi COCTABIIEHUs (DOPMYJI BELLIECTB U YPAaBHEHUH XMMHUYECKUX
peaKLuii;

onpeoessimb BaJIEHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B
OMHApPHBIX COEAMHEHUAX; IPHUHAIJIEKHOCTD BEILIECTB K ONpe/IeICHHOMY KJIacCy CO€AMHEHUH nodopMyiaMm;
BUJ XUMUYECKON CBS3M (KOBaJIEHTHAs U MOHHAsI) B HEOPraHUYECKUX COCAMHEHUX;

5) packpuvieams cmwica Iepruoauueckoro 3akona 1. . MenjeneeBa: 1eMOHCTPUPOBATh TIOHUMAHHE

6)

NEePUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKHUX 3JIEMEHTOB OT UX MoJiokeHus B [leproguueckoit
CHUCTEME; 3aKOHOB COXPAaHEHUS MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUS,
3aKOHa ABOTraJipo; OMUCHIBATh U XapaKTepru30BaTh TabmuuHyo Ghopmy [leprmonnueckoii cucTeMbl
XUMHUYECKUX IJIEMEHTOB: Pa3iNyaTh MOHATHUS «TJ1aBHas noarpynmna (A-rpymnmna)» u «modounas noarpymmna (b-
TpYIIa)», Malibie U OONbIINEe TePHOABI; COOTHOCUTH 0003HAUEHUS, KOTOPBIE UMEIOTCS B TAOIHUIIS
«IIepnonnueckas cucreMa XxuMuueckux 3sieMeHToB J[. 1. MeneneeBa ¢ Y4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHUSI AaTOMOB XUMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsi]l A7ipa, 0OIIee YUCIO FNEKTPOHOB U
pacrpeieseHue X 1Mo 3JIEKTPOHHBIM CIIOSIM);

Knaccuguyuposames XUMUYECKUE JIEMEHTBI; HEOPraHNYECKUE BEIeCTBA; XMMHUECKHE peaKkIiu (110
YHUCITy ¥ COCTaBYy yYacCTBYIOIIMX B PEAKI[UH BEUIECTB, IO TEMIIOBOMY 3P PEKTY);

7) xapaxmepuzoeéams (onucvieams) O0IHE XAMHUUYECKIE CBONCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,

MOATBEPIK/1ast ONMCAaHUE IPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIMii;
NPOCHO3UPOBAMb CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOI'0 COCTaBa; BO3MOXHOCTHU
MPOTEKaHMsI XUMUUYECKUX MTPEBPAILEHUM B pa3IMUHBIX yCIOBUAX;

8bIYUCAIMb OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB; MACCOBYIO JOJIIO
XMMHMUYECKOT'0 3JIEMEHTa 10 (popMyJie COEIUHEHHUS; MAaCCOBYIO JIOJI0 BELIECTBA B PACTBOPE; IPOBOIUTH
pacueThl M0 ypaBHEHUIO XMMHUYECKON PEaKInu;

10) npumersnob OCHOBHBIC OIICpallin MBICIIMTEIBHON IeITCIIbHOCTH — aHaIUu3 U CHUHTEC3, CPaBHCHUC,

0000111eH1e, CHCTEMATH3AIINIO, KJTacCU(DUKAIINIO, BHISBICHUE TPUUYUHHO-CIICACTBEHHBIX CBSI3eH — IJISt
I/ISYIIGHI/UI CBOﬁCTB BCIICCTB U XUMHUYCCKHUX pCaKHHﬁ; C€CTCCTBCHHO -HayLIHI)IC METOAbI ITO3BHAHUA —

Ha0II0ICHNE, U3MEPEHHE, MOJICITMPOBAHNE, IKCIIEPUMEHT (PEalIbHbIA U MBICIICHHBIN);

11) creoosams nipaBUIaM MOJIL30BAHUS XUMUYIECKOM MTOCY10# 1 TaOOPATOPHBIM 000PYIOBAHUEM, a TAKKE

ImpaBujIaM o6pa1ueH1/15{ C B€OIECTBAMU B COOTBETCTBUH C MHCTPYKIUAMMU 110 BBIITOJIHCHUTIO J'Ia60paT0pHI>IX
XUMHUYECKUX OMBITOB MO MOJYyYEHUIO U COOMPAHMIO Ta3000pa3HbBIX BEMIECTB (BOIOPOIA M KUCIOPO/Ia),
MIPUTOTOBJICHUIO PACTBOPOB C ONPEAEICHHON MAacCOBOM /10JIel paCTBOPEHHOTO BEILIECTBA; MIJIAHUPOBATH U
MMPOBOAUTE XUMHUYCCKHUEC SKCIICPUMCHTDI 11O PpaClIO3HABAHUIO PAaCTBOPOB HICJ'IO‘ICfI 1 KHUCJIOT C IOMOIIBIO



UHANKATOPOB (JIakMmyc, heHondTasent, METUIOPAHK H JIp. ).

9 KJIACC

1) packpwieame cmblci OCHOBHBIX XUMHUCCKUX TMOHSATHI: XUMUYCCKHUN 3JIEMEHT, aTOM, MOJICKYJIa, HOH,

KaTUOH, aHUOH, IIPOCTOE BELIECTBO, CJI0’KHOE BEILIECTBO, BaJICHTHOCTb, 3JIEKTPOOTPULIATENbHOCTD, CTEIIEHb
OKHCJICHHSI, XHMUYECKasl peaKiiysi, XHMUYecKas CBsI3b, TEIJI0BOM 3(h(HEKT peaK1uu, MOJIb, MOJIIPHBII 00BEM,
PacTBOP; SIEKTPOJIUTHI, HEIIEKTPOIUTHI, JIEKTPOIUTHYECKAs TUCCOLUAIINS, PEaKI[M HOHHOro oOMeHa,
KaTalu3aTop, XMMUYECKOE paBHOBECHE, 0OpaTHMbIe M HEOOpaTUMBbIE PEAKLIMU, OKUCIUTEIBHO-
BOCCTAaHOBUTEINIbHBIE PEAKIIUH, OKUCIUTEINb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBaJCHTHAs, HOHHAs, METAJUTMYeCKas), KpUCTaJUIMYecKas penicTka,
KOPPO3Hs METAJUIOB, CIUIABbI; CKOPOCTh XMMHUECKON peaKInu, IpeaeIbHO JOMyCTUMAas KOHIIEH TpaIus
(ITIK) BemiecTna;

UTIOCMPUPOBAMb B3aNMOCBSI3b OCHOBHBIX XMMUYECKHX MOHSATHI (CM. I1. 1) ¥ IPUMEHSITh 3TH MOHSTUSIPH
OIHMCAaHUU BEIECTB U UX MIPEBpalllCHUI;

UCnoIb306ams XAMUYECKYI0 CHMBOJIMKY JJISl COCTABIIEHUs (POPMYJI BELLIECTB U YPaBHEHUH XMMHUECKUX
peaKIuit;

onpedeiams BAJIEHTHOCTb U CTENEHb OKUCIEHUS] XUMUUYECKHX 3JIEMEHTOB B COETUHEHUAX Pa3IUIHOIO
COCTaBa; MPUHAUIEKHOCTh BELIECTB K ONpPEIeICHHOMY KJIacCy COeAMHEHUH 1o (opMyJsiaMm; BUA XUMHUECKON
CBSI3U (KOBaJIGHTHAs1, MOHHAs1, METAJJIMUECKas) B HEOPraHMUECKUX COETUHEHUSX; 3apsi/l HOHA 10 XUMHYECKON
(bopmyiie; XapakTep cpelibl B BOJHBIX paCTBOPaX HEOPraHUUYECKUX COEUHEHUHN, TUIl KPUCTAJUTMYECKOM
PELIETKN KOHKPETHOT O BELIECTBA;

5) packpwvieams cmwica Ileproanyeckoro 3akoHa J[. 1. Meneneesa u 1eMOHCTPHPOBATEH €0 TOHUMAHHUE:

7)

OIKCHIBATh U XapaKTepu30BaTh Ta0MuHy0 ¢popmy [leproanueckoit cucTeMbl XUMUYECKUX JIEMEHTOB!
pas3nuyaTh MOHATHS «TJIaBHas noarpynna (A-rpynna)» u «nobdounas noarpynna (b-rpynna)», manele u
OoJbIIIM e TEPUO/IBI; COOTHOCUTH 0003HAaYEHH S, KOTOPbIE UMEIOTCS B TEPUONUECKOI TabuIle, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUSI AaTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] spa, 0011ee Yucio
AJIEKTPOHOB M PACIIPEIEICHUE UX IO JIEKTPOHHBIM CII0SIM); OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COCAMHEHUH B Ipeieax MaJlbIX MEPUOAO0B U TJIABHBIX HOATPYIIII C
y4€TOM CTPOEHHS UX aTOMOB;

Klaccuguyuposams XUMHUECKHE SJIEMEHTHI; HEOPraHMYeCKHEe BEUIECTBA; XUMHUUECKHE peakiuu (o
YHUCIy U COCTaBYy YYaCTBYIOLIMX B PEAKLIUU BEIIECTB, IO TEINIOBOMY () (PeKTy, 0 U3BMEHEHHUIO CTeneHei
OKHCJICHUS] XUMUYECKUX 3JIEMEHTOB);

xapaxmepuzosams (OIUCHIBATh) 00IIME U CrIelU(PUIECKIEe XMMUYECKHE CBOMCTBA MMPOCTHIX U CIOKHBIX
BEILIECTB, MOJTBEPXK/1ask O CaHUE IPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX
XUMUYECKUX peaKIuii;

cocmaensAmy ypaBHEHUs 3JIEKTPOIUTHYECKOM AUCCOLUAIMK KUCIIOT, ILeJIoYel U COJei; MOoNHbIe 1
COKpalllCHHbIC YPaBHEHHsI peakIii HOHHOI0 0OOMEHa; ypaBHEHMsI peaKkIil, MOATBEep K Ia0 IUX
CyIIECTBOBAaHUE T€HETUUECKON CBSA3M MEX/y BEIIECTBAMHU Pa3JIMYHBIX KJIACCOB;

9) packpwieams CywHOCHb OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI TOCPEICTBOM COCTaBIICHHSI

AJIEKTPOHHOTr0 0ajaHca ITUX PEaKIIMiA;

10) npoerno3zuposams CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHS; BO3MOKHOCTHU MPOTEKAHUS

XUMUYECKUX IIPEBPAIIECHNAN B PA3JINYHBIX YCIOBUIX;

11) ebiuucasims OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIDHYIO MACChI BEIIIECTB; MACCOBYIO JIOJTIO

XMMMYECKOT0 3JIeMeHTa 1o (opMyJie COEAMHEHNUS; MAaCCOBYIO JIOJIIO BEIIECTBA B paCTBOPE; MPOBOAUTH
pacyeThl MO YPaBHEHUIO XUMHYECKON pEaKInu;

12) credosams nipaBuIaM MOJIB30BAHUS XUMUYIECKOM ITOCY/I0M 1 TaOOpaTOPHBIM 000PY/I0BAHUEM, a TAKXKE

mpaBujiaM o6pa1ueHI/m C BCIICCTBAMU B COOTBCTCTBHUH C MHCTPYKIUAMUA 110 BBIITOJIHCHUIO J'Ia60paT0pHI)IX



XUMUYECKHX OIBITOB 10 MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YTJIEKHCIIOrO ras3a);

13) nposodums peakiuu, MOATBEPIKAAIONIME KAUCCTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB: pPACIO3HABAThH
OTBITHBIM MYTEM XJIOPH]I-, OpOMHI-, HOIUA-, KapOOHAaT-, hocdaT-, CUIUKAT-, CyIb(aT-, THIAPOKCHU]I-HOHBI,
KaTHOHBI aMMOHHUS ¥ MOHBI H3YYEHHBIX METAJUIOB, PUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKUX
BEIIIECTB;

14) npumensimes OCHOBHBIC ONEPALIH MBICIHTEILHON IEATSIPHOCTH — aHAJM3 U CUHTE3, CPAaBHEHHE,
0000111eH1Ee, CHCTEMATHU3AIIUIO, BBISBIICHUE TPUYMHHO-CIIE/ICTBEHHBIX CBSI3€H — JJIS M3yUEHUsI CBOWCTB
BEIIECTB M XMMHYECKHUX PEAKIINiA; €CTECTBEHHO-HAYYHBIC METO/IbI TTO3HAHUSI — HAOJI0ICHUE, U3MEPEHUE,

MOJIETMPOBAHKE, YKCIEPUMEHT (PeasIbHbI U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne HaunmeHoBaHue pa3aesoB H TeM KosnyecrBo yacos JJiekTpoHHbIE (UG poBbIe) 00pa3oBaTeIbHbIE PecypChl
n/n NMPOrpaMMsl
BCEro | KOHTPOJb | NMpaKTH4e
Hble CKHe
padoThI padoThI
Pa3nen 1. [lepBoHauyajibHble XUMHYECKHE TIOHATHS.
1.1.| Xumusi — BakHast 00J1aCTh 3 0 1 https://resh.edu.ru/subject/29/
€CTeCTBO3HAHUS M MPAKTHYECKOH https://resh.edu.ru/subject/lesson/1521/start /
AesiTeJILHOCTH YeJIOBeKa. POIII ypok Nel-5.
MynbTUMETUNHHBINA JUCK, TpuioxeHue K yueouuky I'.E. Pyasutuc
Xumus 8 xiacc.
bubmuoTeka BuICOypOKOB
https://interneturok.ru (8 kmacc) I[omynsipuas
OMOJIMOTEKa XMMUYECKUXIJIIEMECHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-
predmet-himii.html
1.2.| BemecrBa 18 1 15 https://resh.edu.ru/subject/29/
U XHMHYECKHE PeaKInu. https://resh.edu.ru/subject/lesson/1522/start/
POIII ypok Ne6-7.
MynbTUMEMUHBIN AUCK, TpHIIOKeHHe K yueOHuky ['.E. Pynsutuc
Xumus 8 kiacc.
bubnuoTexa BuIEOypOKOB
https://interneturok.ru (8 kmacc)
AJIXUMUK: caiit JI.FO. AnukGepoBoii
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
Uroro no pazneny 21
Paznen 2. Baxkneiilue npeacTaBuTe1d HEOPraHMYeCKUX BEIIECTB.
2.1.| Bo3ayx. Kucnopona. IlousiTue 06 6 0 1 https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1521/start
https://interneturok.ru/
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/start/
https://interneturok.ru/
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
https://resh.edu.ru/subject/29/

OKCHAAX.

https://resh.edu.ru/subject/29/8

/POIII ypok Nell,12,15,16,23.
MyJIbTUMEIMWHBIN AU CK, TpriiokeHue K yaeOHuky I'.E. Pya3utuc
Xumus 8 knacec.
bubmmoTeka BUICOYPOKOB
https://interneturok.ru (8
KJIacc)

OmnnaiiH-cipaBOYHUK XuMudeckux siemeHToB WebElements

https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha

2.2.

Boxopona.
IloHsiTHE 0 KMCJIOTAX U COJIAX.

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

https://resh.edu.ru/subject/29/8/

ypok Nel3,19,20,21,22. MynbTUMUIUIHBIN TUCK, TPUTIOKEHUE KyUYEOHUKY

I'.E. Pymsutic Xumus 8 kiacc.

bubmmoTeka BUIEOYpPOKOB

https://interneturok.ru (8 kmacc)

AJIXUMUK: caiit JI.FO. AnukbGepoBoit

https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3B0HOK-HA-YPOK/8-

KJIaCC-IEPBBIA-TO1-00y4eHHUs/YPOK-4 7 -KH CIIOTBI-COCTAB-

KJIacCH (DHMKAIMI-HOMEHKIATYPa-I10JYYEHHE-KH CIIOT

2.3.

KoanyecTBeHHBIE OTHOIIEHUS B
XUMHHU.

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

https://resh.edu.ru/subject/29/8/

POUI ypok Ne§,9,10. MyJIbTUMEIUAHBIN TUCK, TPUIIOKEHHUE K y4EOHUKY
I'.E. Pym3utuc Xumus 8 kiacc.

bubmmoTexa BuICOypOKOB

https://interneturok.ru (8

KJIacc)

2.4.

Bopa. PactBopsl. IlonsiTue 00

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



https://resh.edu.ru/subject/29/8
https://interneturok.ru/
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-prevraweniyab/sostav-vozduha
https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/звонок-на-урок/8-класс-первый-год-обучения/урок-47-кислоты-состав-классификация-номенклатура-получение-кислот
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
https://resh.edu.ru/subject/29/

OCHOBAaHMUHAX.

https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main /

POII ypok Nel4,17,18,23. MynbTUMEIUUHBINA TUCK, TPUIIOKEHHUE K
yueonuky I'.E. Pym3utic Xumus 8 knacc.

bubmmoTexa BuICOypOKOB

https://interneturok.ru (8

KJIacc)

2.5.| OcHOBHBIE KJIACCHI HEOPrAaHHYECKHX 11 1 1 https://resh.edu.ru/subject/29 /
COeIMHEeHUH. https://resh.edu.ru/subject/29/8/
POII ypok Nel5-24 MynbTUMEAUWHBINA AUCK, TPUIOKEHUE K y4eOHUKY
I'.E. Pymsutuc Xumus 8 kiacc.
bubnuoTeka BuIEOypOKOB
https://interneturok.ru (8 xmacc)
Wroro no pazneny 31

Pazgea 3. Ilepuoanyecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jieMmeHToB /I. U. Menneneea.Ctpoenue

aToMOB. XUMHYeCKas CBA3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHBIE pe€aKkuuu.

3.1.

[epuoauyeckuii 3aK0H U
Ilepuoauyeckass cucrema
XHMHUY€eCKHUX 3JIeMEHTOB

. 1. Menaeaeesa. CTpoeHune aroma.

7

1

0

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POUI ypok Ne25-28 MynbTUMETUHHBIN TUCK, TPUIIOKECHHUE K YICOHUKY
I'.E. Pym3utuc Xumus 8 knacc.
bubmuoTexa BuaCOypOKOB
https://interneturok.ru (8 kmacc)
KouTpen — Xumus 115 Beex:
y4eOHOMH(POPMAIIMOHHBIH CaMT.

XuMuK.py: caiit o xumuwu https://videouroki.net/video/3-
pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start/

3.2

Xumuueckas cBsizb. OKHCJIUTEIBLHO-
BOCCTAHOBHUTEC/IbHBIC PCAKIIUH.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main
https://interneturok.ru/
https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://interneturok.ru/
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/

POII ypok Ne29-34 MynbTHMEAUWHBINA AUCK, TPUIOKEHUE K y4eOHUKY

I'.E. Pym3utuc Xumus 8 kiacc.

bubmmoTeka BUICOYPOKOB

https://interneturok.ru (8

KJ1acc)

XuMuK.py: caiiT 0 xXumuu
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz

Hroro o pazneny: 15
PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB 11O 68 6.5

I[TPOI'PAMME



https://interneturok.ru/
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz

9 KJIACC

Ne HaumeHoBaHue pa3iesioB U TeM KosauyecTBo yacos JueKkTpoHHbIe (LM poBbIE) 00pa3oBaTe/ibHbIE PecypChl
n/n NPOorpaMMsl
BCEro | KOHTPOJbH | MPAKTHYECK
ble paboThl | He padoThbl
Pa3zjnen 1. BenecTBO M XUuMHYeCKHe PeaAKIIUHU.
1.1. | lloBTOpEeHMe M yriaydJeHne 3SHAHUM 6 1 0 https://resh.edu.ru/subject/29/
OCHOBHBIX pa3ieJ0oB Kypca 8 kiacca. https://resh.edu.ru/subject/29/9/
MynbTUMEINIHBIN THUCK, TpUIOXKeHne K yueOHuky I'. E.
Pymsutnc Xumus 9 xnacc.
bubnuoreka BUIEOYypOKOB
https://interneturok.ru (8
KJ1ace)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/

XHMHYECKHX pPeaKkiuii.

https://resh.edu.ru/subject/29/9

/POII ypok Nel-4

MynbTUMETUNHHBINA TUCK, TpUIoKeHue K yueOHukyl . E.
Pynzutuc

Xumus 9 knacc.

bubnmoreka BUIEOYyPOKOB

https://interneturok.ru

(9xmacc)

KJIacc)



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9
https://interneturok.ru/
https://interneturok.ru/

1.2.

OcHOBHbBIE 3AKOHOMEPHOCTH
XMMHUYECKHX peaKIuii.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9

/POII ypok Nel-4

MynbTUMETURHBIA TUCK, TpUIoKeHUEe K yueOHUKyl'. E.
Pynzutuc

Xumus 9 kmacc.

bubnmoreka BUIEOYyPOKOB

https://interneturok.ru

(9xmacc)

KJIacc)



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9
https://interneturok.ru/
https://interneturok.ru/

https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie

1.3.| DaekTpoanTHveckas 10 1 1 https://resh.edu.ru/subject/29/
aucconuanusa. XuMn4ecKue https://resh.edu.ru/subject/29/9/PD111
peaKkuum B pacTBOpax. ypok Ne5-9

/POIII ypok Ne5-9

MynpTUMEIUIHBIN TUCK, TpUIoXKeHne K yueOHuky I'. E.
Pym3utnc Xumus 9 xnacc.

bubnuoreka Bu1e0ypoKOB

https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-

dissocziaczii
Hroro no pazneny 20
Pa3nen 2. HemeTan bl M HX COeIMHEHMUS.
2.1.| O6masi xapaKTepucTHKA 5 0 1 https://resh.edu.ru/subject/29 /
XHMHYecKnx31eMeHToB VIIA- https://resh.edu.ru/subject/29/9 POII
rpynnsl. I'anoressi. ypok Nel0Q

MynbTUMEUHHBIN TUCK, TPHIIOKEHHE K yueOHuKy 1. E.
Pym3utnce Xumus 9 xnacc.

bubnnoreka BUIEOypoKoB

https://interneturok.ru (9 xacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov

2.2.| O6mas xapaKTepuCTHKA 5 0 0 https://resh.edu.ru/subject/29/
XUMHYeCKHX3JeMeHToB VIA- https://resh.edu.ru/subject/29/9/P3111 ypok
rpynnbl. Cepa 1 eé coeTHHEHHSsI. Nel1-13

MyJIbTUMEIUAHBIN TUCK, TPHIIOKEeHHE K yueOHuKy I E.

Pymutuc Xumms 9 knacce.

bubnuoreka B1Ie0ypOKOB

https://interneturok.ru (9 xacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-nemetallov/sera-
serovodorod-i-sulfidy

nemetallov/sera-serovodorod-i-sulfidy
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rpynnsl. I'anoressi. ypok Nel0Q

MynbTUMEUHHBIN TUCK, TPHIIOKEHHE K yueOHuKy 1. E.
Pym3utnce Xumus 9 xnacc.

bubnnoreka BUIEOypoKoB

https://interneturok.ru (9 xacc)
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https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii
https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/9
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2.3.

O0masi xapakTepUCTHKA XHMHYECKUX
371eMeHTOB VA-rpynnsl. A3ot, ¢pocdop
U UX COe/IMHEHHUSI.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/PDIIT
ypok Nel4-16



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/

MybTUMEIUIHHBINA AHUCK, TpriioxkeHne K yaeOnuky I'. E.Pym3utuc Xumus 9 xacc.
bubnnoreka BuaeoypokoBhttps://interneturok.ru (9 kimacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

2.4.| O6masn 12]1 2 https://resh.edu.ru/subject/29 /https://resh.edu.ru/subject/29/9
XapaKTepuCTHKA /POII ypok Nel7-21
XHUMHYECKHUX MynbTUMEINIHBIN TUCK, TpuiokeHne K yaeonuky I'. E.Pym3utuc Xumus 9 kiacc.
3jemeHTOB IVA- bubmmoreka Bumeoypokoshttps://interneturok.ru (9 xmacc)
rPYIIbI. https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
Yriepoa 1 KpeMHUH U
HUX COCAUHCHUSA.
Uroro no paznery 29
Pa3nen 3. MeralIbl M X COeIMHEHMS.
3.1.| O6ue cBoiicTBa 41 0 https://resh.edu.ru/subject/29/ https://resh.edu.ru/subject/29/9/
MeTAIIO0B. https://resh.edu.ru/subject/lesson/1607/start/PO11I ypox Ne22
MynbTUMEIUIHBIN TUCK, puiokeHne K yaeonuky I'. E.Pym3utnc Xumus 9 knacc.
bubmmoreka Buaeoypokoshttps://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass /
https://skysmart.ru/articles/chemistry/korroziya-metallov
3.2.| Baxueiimue 102 0.5 https://resh.edu.ru/subject/29/ https://resh.edu.ru/subject/29/9/PD111

METANJbI U
140.¢
COCAMHECHMUH.

ypok Ne23-27

MynbTUMeTURHBINA AUCK, TpuiiokeHue K yueouuky [.E. Pymsutuc Xumus 9 knacc.
bubimoreka Buaeoypokoshttps://interneturok.ru (9
knacc)https://skysmart.ru/articles/chemistry/kachestvennye-

reakczii

https://skysmart.ru/articles/chemistry/kachestvennye-reakczii



https://interneturok.ru/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/9
https://interneturok.ru/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/
https://interneturok.ru/
https://videouroki.net/video/himiya/9-class/khimiia-9-klass
https://skysmart.ru/articles/chemistry/korroziya-metallov
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://interneturok.ru/
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii
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3jemeHTOB IVA- bubmmoreka Bumeoypokoshttps://interneturok.ru (9 xmacc)
rPYIIbI. https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
Yriepoa 1 KpeMHUH U
HUX COCAUHCHUSA.
Uroro no paznery 29
Pa3nen 3. MeralIbl M X COeIMHEHMS.
3.1.| O6ue cBoiicTBa 41 0 https://resh.edu.ru/subject/29/ https://resh.edu.ru/subject/29/9/
MeTAIIO0B. https://resh.edu.ru/subject/lesson/1607/start/PO11I ypox Ne22
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140.¢
COCAMHECHMUH.

ypok Ne23-27

MynbTUMeTURHBINA AUCK, TpuiiokeHue K yueouuky [.E. Pymsutuc Xumus 9 knacc.
bubimoreka Buaeoypokoshttps://interneturok.ru (9
knacc)https://skysmart.ru/articles/chemistry/kachestvennye-

reakczii

https://skysmart.ru/articles/chemistry/kachestvennye-reakczii
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Hroro no paznemny:

14




Pa3znen 4. XumMusi u oKpy:Kaiomias cpeaa.

4.1. | BemecTBa U1 MAaTEPUAJIbI B 5KH3HU 3 0 https://resh.edu.ru/subject/29 /
YeJI0BeKa. https://resh.edu.ru/subject/29/9/

https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynbTUMEINITHBIN THUCK, TpUIoKeHne K yaeonuky I. E.
Pynmsutnc Xumus 9 xnacc.
bubnuoreka BUIEOypOKOB
https://interneturok.ru (9
KJIacc)

Hroro o pazneny: 3

PezepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB TIIO 68 9.5

I[TPOTPAMME



https://resh.edu.ru/subject/29
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
https://interneturok.ru/

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Al s naniasn I I |
Ne | Tema ypoka KosnuecrBo yacos Bunsl, popmsl
| n/m KOHTPOJIA
14 BCEro| KOHTPOJ] NPAKTHY
bHbIE ecKue
_— padoThl | padoThI
1 1. peamer xumuu. Posib XMMUM B JKU3HHU 1 0 0 YcTHBII
yeJi0BeKaA. o1npoc;
16 2. Xumus B cucteMe Hayk. MeToabl no3HaHusi B| 1 0 0 YcTHbIHT
XHMUH. o1poc;
3. 3HAKOMCTBO ¢ MPaBUJIaMHU 0€30MACHOCTH U 1 0 1 YcrHblii
NPUEMaAMUPAOOTHI B XUMHYECKOI OIpoc;
E Jadoparopuu. IlpakTnyeckas padora Ne 1 IIpakTnuyeckasn
"IIpaBuiia padoThl B 1a00paTOPHUH U pabora;
NnpueMbl 00paleHus ¢ 1a00pPaATOPHBIM
obopyroBanuem''.
- 4 Tesia u BenjecTBa. @uznyeckne cBOCTBA 1 0 0 YerHbii
18 BellleCTB.ArperaTHoe coCTOsiHie BellecTB. omnpoc;
TecTupoBanue;
19 5. Yucrpie BemecTsa U cMecu. Crmocoobl 1 0 0 IInceMeHHBIH
pa3aejieHusicMeceil. KOHTPO.JIb;
| 6. IpakTnueckas padora Ne 2 "Pa3nesienne 1 0 1 IIpakTuuyeckas
20 cMeceill (HanpuMepe OYUCTKHU OBAPEHHOM padora;
coun)'".
7. ATOMBI M MOJ1eKYJIbI. IIpocThie 1 C10KHBIE 1 0 0 IIncbmeHHBIT
— BelllecTBA. KOHTPOJIb;
21 YcrHblii onpoc;
| 8. XuMnyeckue 3JeMeHThl. 3HaKHu 1 0 0 YcerHblit
22 (CHMBOJIBI) XUMHY€CKH X JI€MEHTOB. onpoc;
Xumuueckui
] AUKTAHT;
23
Q. ATOMHO-MOJIEKYJISIPHOE Y4yeHHe. 3aKOH 1 0 0 YcTHblit
NMOCTOSIHCTBACOCTABA BelLIECTB. onpoc;
| 10.| Xwumuueckasi popmy.aa. BajsenTtHocTh 1 0 0 YcerHblit
24 aTOMOBXMMHYECKHX 3JIEMEHTOB. OIpoc;
11.| CocraBiaenue xumuueckux ¢popmyJ no 1 0 0 I[ucsmeHHBIT
BasieHTHOCTH. Haxok/1eHHe BAJIEHTHOCTH KOHTPOJIb;
XMMHYECKHX JIEMEHTOBIO (hopmy.ie.
12.| OTHocHTeJbHAs aTOMHasA Macca. 1 0 0 IMucsMeHHBI]
] OTHocHUTEeIbHAIMOJIEKYJISIPHAs Macca. KOHTPOJIb;
YcTHbIi onpoc;




25. | Ilpaktuueckas pabora Ne 4 "[lonyuenue u cobupanue [IpaxkTuueckas
KUCIIOPOJIa, U3yYEHUE ero CBOUCTB". pabora;
26. | Kpyrosopot kucnopona B npupoje. Tonauso (yromip u YcTHbIl onpoc;

MeTaH). 3arps3HeHHe  BO3[yXa, CIOCOOBI  €ro
peaoTBpalIeHus. Y CUJIeHHe MapHUKOBOro 3¢@dekTa,
pa3pyIIeHre 030HOBOT'O CIIOS.




27.

BanentHocts.  Okcuapl:  cOCTaB, HOMEHKJIATypa
(MexayHaponHas M TpuBuaibHas). CocraBieHue
(bopMyJ1 OKCUIOB 1O BaJIEGHTHOCTH.

IIuceMeHHBIN
KOHTPOJIb;

28. | Bojopon — XHUMUYECKMIl 3JEMEHT U IPOCTOE YcTHBIN 0onmpoc;
BemlectBo. Haxoxxnenue B mpupone, ¢uzuueckue u
XUMHUYECKHE CBOWCTBA (HA MIpUMEpe B3aUMOJCHCTBUS C
HEMETaUlaMU U OKCHUJAaMU METaJJIOB), NMPUMEHEHUE,
CTIOCOOBI MOTYYEHHSL.
29. | IIpaktuueckas padbora Ne 5 "[lonmydenue u cobupanue [TpakTrueckas
BOJIOpO/Ia, U3YUYEHHE er0 CBOMCTB". paboTa;
30. | Kucnotsl: coctaB, kiaccupuKaius, HOMEHKIATYpa, [InceMeHHbIN
¢uznyeckue cpoiictBa. UHIUKATOPHI. KOHTPOJIb;
YcTHbIM 0npoc;
31. | Comu: cocraB, HOMeHKiIaTypa. CocraBienue Gopmyn IInceMeHHbIN
cosneir. IloHaTne o Kpucraloruapatrax. 3HAYCHUE KOHTPOJIb;
COJICH. YceTHbIi onpoc;
32. | O0o0uieHre U cucTeMaTU3aus 3HAHUI. YCTHBII O1poc;
TecTupoBanue;
33. | KomnuectBo BemectBa. Moib. MoJisipHas Macca. VYceTHbIi onpoc;
34. | 3akon ABoraapo. MomnspHblii 00HEM ra3oB. VYerubiit onpoc;
35. | Pemmenne 3amad Ha  B3aMMOCBSI3b  KOIMYECTBA [TncemeHHbIN
BEIIECTBA, O00BEMa M Macchl Tra3oB. Pacuérel 110 KOHTPOJIb;
XUMHUYECKUM YPABHEHUSAM.
36. | Pacuersl mo xumuueckuM ypaBHeHusM. [Ipumenenue [TnucemeHHbIN
3akoHa ABOrajpo. KOHTPOJIb;
YcTHbIl 0npoc;
37. | Bona: HaxokeHHe B Ipupoje, (U3NIEecKre CBOIMCTBA. VYeTHBI onpoc;
Posie pacTBOpOB B mpupoje M B KU3HU YEIOBEKA.
KpyroBopor Boael B nIpupofe. 3arpsi3HEHHE
npupoHbIX BoJ. OXpaHa M 04K CTKA IPUPOJHBIX BOI.
38. | Bona kak pactBoputens. PactBopel. PactBopumocth YcTHBIN onpoc;
BelleCTB B Boje. HachllleHHbIE M HEHACHIIIEHHbIE
pacTBOpbI. PacTBOPUMOCTB ra30B U JKUJKOCTEH B BOJE.
39. | Konnentparus pactBopoB. MaccoBasi 10Jis BEIIECTBA B [TucbmMenHbIi
pacTBope. BblumcieHuss ¢ MCHOJIB30BaHUEM TMOHSATHUS KOHTPOJIb;

«MaccoBasg JOJI1 BCUICCTBA B paCTBOPECH.




40.

[Ipaktnueckass pabora Ne 6 "[IpuroromicHwue
pPacTBOPOB C OMPEIEICHHON KOHILIEHTpaIuei".

IIpaktrueckas
pabora;




41. | AHanu3 ¥ CHUHTE3 — METO/ABl H3YYCHHs] COCTaBa BOJIBI. IInceMeHHBIN
XUMHUYECKHE CBOMCTBA BOABI (PEaKIMU C METaJUIaMH, KOHTPOJIb;
OKCHJIaM{ METaJUIOB U HEMETAJUIOB)

42. | Knaccudukanus HEOPraHM4ECKUX COCIMHEHUM. IInceMenHbIl
Oxkcuapl:  cocTtaB,  kiaccu¢pukanus  (OCHOBHBIE, KOHTPOJIb;
KHUCIOTHBIE,  aMdoTepHble,  HecojeoOpasyrolue), VYcrHBIi onpoc;
HOMEHKJaTypa (MeXAyHapoAHas W TpPUBHAJIbHAS).

[lonyueHne W XUMUYECKHME CBOWCTBA KHUCIOTHBIX M
OCHOBHBIX OKCH/JIOB.

43. | OcHoBaHUs: cOCTaB, Kiaccu(uKanus, HOMEHKJIaTypa [TucemeHHbIH
(MexayHapoAHass W TpUBUAJbHAs), (GU3NYECKHE U KOHTPOJIb;
XMUMHYECKHE CBOUCTBA, CIIOCOOBI MOTYYECHHUS. YcrHblif onpoc;

44. | AMdoTrepHble OKCHIBI U THAPOKCH/IBI, UX CBOWCTBA U [TucemeHHbIl
HOJIyYEHHE. KOHTPOJIb;

Y cTHBIN 0Ipoc;

45. | Kucnotsl: cocraB, KiacCH(pHUKAIUsA, HOMEHKIATYpa, [MucemennbIit
¢du3nyeckue cBoiCTBa. KOHTPOJIb;

Y cTHBIN 00poc;

46. | Kuciaotsl: XUMHUYECKHE CBOICTBA, CIIOCOOBI IIuceMeHnHbII
NoJIy4eHust. Pl akTHBHOCTH METaJIOB. KOHTPOJIb;

YcTHBIM 0npoc;

47. | Comu (cpemHue): HOMEHKJIATypa, CIOCOObI TOJTydeHHS, [TuceMenHbIi
B3aUMOJCHCTBHE COJIEHl C MeTaulaMM, KHCJIOTaMHU, KOHTPOJIb;
LIETT0YaMU U COJISIMU. YcTHBIM 0npoc;

48. | BeruucieHus 1o ypaBHeHUSIM XUMHUYECKOI peakiuu. IIncemeHHbIN

KOHTPOJIb;

49. | I'enernueckas CBSI3b MEXIY KJIaCCaMH [TucemeHHbId
HEOPraHUYECKUX COEIMHEHUH. KOHTPOJIb;

50. | IlpakTuueckas pabota Ne 7 Pemenue [IpakTuueckas
DKCIEPUMEHTAIbHBIX 3a7ad 10 Teme "OCHOBHBIE paborta;
KJIACChl HEOPTaHMYECKUX COCAMHEHUN" .

51. | Ypok 00001IeHHsI U CHCTEMAaTU3AIMKU 3HAHHUH. YcTHBI onpoc;

TectupoBanue;

52. | KonTponbHas pabora No2 "Baxueimme KontponbsHas

Mpe/ICTaBUTENIM HEOPraHUUECKUX BEIIeCTB' . pabora;




53.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomsl.
OneKTpoHbl. DU3NYECKUN CMBICI NOPAIKOBOIO HOMEpa
DJIEMEHTA.

TIluceMeHHBIN
KOHTPOJIb;
YcTHBIT 0npoc;




54.

Ilepnonnueckuii 3akoH u Ilepuonmueckas cucrema
xumuueckux snemeHtoB .M. Menpaeneesa. [lepuonsl,
rpynnsl, noarpynisl. @OU3NYECKUil CMBICI HOMEPOB
[IepU0/ia U IPYIIIBL.

YcTHBI onpoc;

55. | Ctpoenue AMEeKTPOHHBIX 000I04eK aTOMOB TepBbix 20 [TuceMeHHbBIT
XUMHYECKUX 3JIEMEHTOB MEPUOJUYECKON cucteMbl /Jl. KOHTpOJIb;

N. Menneneesa.

56. | XapakTrepucTuka XHMHYECKOTO DJIEMEHTa M0 €ro [IncemenHbIf
10JI0K EHUIO B MIEPUOANYECKOU cucteme /1. KOHTPOJIb;

N. Menneneesa. YcTHbIi onpoc;

57. | 3HavyeHHE MEPUOMUYECKOr0 3aKOHA M TICPUOIHYCCKON VYceTHbIN onpoc;
CHUCTEMBI XUMUYECKUX DJIEMEHTOB JIJISI Pa3BUTHSI HAYKH CoobeHue;

u npaktuku. JI. . MenaeneeB — y4eHbIH, negaror u
TpaKJIaHUH.
58. | Ypok 0000mIeH s U cucTeMaTU3alluy 3HAHHH. YcTHBII onpoc;
TectupoBanue;

59. | Koutponbnast pabora Ne3 "llepuomnueckuil 3aKOH H KonrponbsHas
Ilepuonnueckas cucrema JI. WM. Menneneesa. paborta;
Crpoenue aToma".

60. | DneKTpOOTPUIIATENBHOCTD aTOMOB XUMHUYECKUX [TuceMenHbIi
AJIEMEHTOB.  XMMHYECKas  CBS3b:  KOBAJICHTHAs KOHTPOJIb;
MOJISIpHAsl ¥ KOBAJIEHTHAS HEIOJIsIpHAS. YcTHBIM 0npoc;

61. | IIpomexytounas arrectauus. BIIP/KonTposibHas KonTponpHas
pabora. pabora; BIIP;

62. | MonHas cBsi3b. [MuceMenHbIf

KOHTPOJIb;
Y cTHBIN 0Npoc;

63. | Mertaymdeckas CBSI3b. YcTHbI onpoc;

64. | BaieHTHOCTb U CTENIEHb OKHCIICHHUS. [IncemenHbIl

KOHTPOJIb;
YceTHbli 0npoc;

65. | TpeHupoBOUYHBIE  yIpPaXXHEHUS MO  BBIYMCICHHIO [TucbmeHHbIN

CTEIEHHU OKUCJICHUS PJIEMEHTOB B COCUHEHUSX. KOHTPOJIb;
YcTHBIM 0npoc;

66. | OxkuciuTenbHO-BOCCTaHOBUTENbHBIE peakiuu (OBP). [MuceMenHbIi

[Ipoiiecchl OKHCIEHUSI U BOCCTaHOBIIEHUS. OKUCIUTETN KOHTPOJIb;

N BOCCTAHOBUTCIIN.

YCTHBIN 011poc;




67.

CocraBienue

YpaBHEHHI

OKUCIUTCIIBHO-

TIluceMeHHBIN




BOCCTAHOBHUTEIIBHBIX PEAKIUH U CXEM DJIEKTPOHHOI'O
OaaHca.

KOHTPOJIb;
Y cTHBIN 00poc;

68. | Ypok pa3BuBaroIiero KOHTPOJs 3HaHUH. XUMUs B 1 0 [MuceMenHbIf
JIEUCTBUU. KOHTPOJIb;
YceTHBIM 0npoc;
OBILIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 6.5




9 KJIACC

Ne Tema ypoka KosmnuecrBo yacoB Buasl, popmsl
n/n KOHTPOJIA
BCEro | KOHTPOJI | MPaKTHY
bHBIE ecKue
padoTel | padoThI

1. | Knaccudukanust ¥ HOMEHKIATypa HEOPraHUIECKUX 1 0 0 VYerHbiit onpoc;
BEUIECTB (MEXYHApOIHAs U TPUBUAJIbHAS).

2. | llepmognueckuii 3axoH. [leproanyeckas cucrema 1 0 0 VYerHbiii onpoc;
XUMHYeCKuX 3aeMeHToB /1. 1. Mennaenaeena.

CtpoeHue aTOMOB.

3. | 3aKOHOMEPHOCTH B M3MEHEHNHU CBOMCTB XUMHUYECKHX 1 |0 0 YceTHbI onpoc;
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJHSs, KBNS U
UX COETUHEHUI B COOTBETCTBHH C ITOJIOKEHUEM B
MEPUOINYECKON cucTeMe U CTPOEHHUEM aTOMOB.

4, | XuMHYeCKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCI K 1 0 0 IInceMeHHBIN
pa3IMYHBIM KJIacCaM HEOPraHUICCKUX COSTMHCHUH, KOHTPOJTb;

WX FTeHETHYEeCKas CBS3b.

5. | Crpoenue BeiecTBa: BUIbI XUMUYECKON CBSI3H. THIIBI 1 0 0 [TuceMeHHBIH
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB KOHTPOJIb;
BEILIECTBA OT TUIA KPUCTAIUIMYECKOU PEIIECTKH.

6. | CrapToBbIii (BXOIHOIT) KOHTPOIb. 1 1 0 KontponbHas

pabora;

7. | Knaccudukanuss XUMUYECKAX PEaKIUi Mo pa3nudHbM| 1 0 0 [TuceMeHHbIN
npu3HakaMm (10 YHCIy W COCTaBy Yy4YacTBYIOIIMX B KOHTPOIIB;
peakuuu BEHIECTB, MO TermioBoMy 3(h@deKTy, 1o YcrTHIH ompoc;
U3MEHEHUIO  CTEMEHEeW  OKHCICHUS  XHUMHYECKUX
JJIEMEHTOB, MO  OOpaTUMOCTH, TI0O  y4YacTHIO
Katajau3aropa). DK30- U 3HJIOTEPMUYECKHE peaKkluHu,

TEPMOXUMUYECKUE YPABHCHHUS.

8. | IlousaTHe o ckopocTy XUMHYECKOH peakuuu. [TorsTHE O 1 0 0 [MuceMeHHbIN
TOMOTE€HHBIX W TETEepPOreHHBIX peakuusx. PakTopsl, KOHTPOJIb;
BIIMSIIOIINE HA CKOPOCTh XUMUYECKOW PEaKIIUU. YcrHbIii onpoc;

9. |Ilonsatme 00  0OpaTUMBIX W  HEOOPATUMBIX 1 0 0 [MuceMeHHbIN
XUMHAYECKUX peakiusx. [loHsATHE 0 XUMUYECKOM KOHTPOJIB;
paBHOBecuu. DaKTOphl, BIUAIOIIME HA CMEIIEHUE
XUMHUYECKOTO PAaBHOBECHSI.

10. | MexaHU3M OKHUCIHUTEIbHO-BOCCTAHOBUTEIHHBIX 1 0 0 [TuceMeHHbBIN
peakuuii (3JIEKTPOHHBINM OalaHC OKHUCIUTEIHHO- KOHTPOJIb;
BOCCTaHOBUTEJIbHOM PEaKIUN).




11.

Teopus BIIEKTPOIUTHY €CKOU JIM CCOLTAIIHH.
DJIEKTPOJIMTHl U HEIJIEKTPOJIUThl. KaTHOHBI, aHUOHHBI.
MexaHu3M OUCCOUMALMU  BEIIECTB C  Pa3IMYHBIMHU
BHJaMHU XUMHUYECKOU CBA3H.

IIuceMeHHBIN
KOHTPOJIb;
VYceTHbIi 0npoc;

12. | Crenens  nmuccouuanuu. CunbHble U cra0ble VYerHblid onpoc;
AIEKTPOJIUTHI.

13. | Peakuuu moHHOTO OOMEHA, YCIOBUS UX MPOTEKAHMS. IIncemeHHbII
WNonHble ypaBHEHUS PEAKIIUM. KOHTPOJIb;

14. | XumMu4eckue CBOMCTBA KUCJIOT B CBETE IIncemeHHbIN
MIPEJICTABIICHUI 00 SJIEKTPOIUTHY €CKON KOHTPOJIb;
JUCCOLIMALINH.

15. | Xumuueckue  CBOMCTBAa  OCHOBAaHMH B  CBETE [IucemeHHbIN
IIPECTaBJICHUN 00 NEKTPOIUTUYECKOU KOHTPOJIb;
JUCCOLIMAIINH.

16. | XuMH4ecKue CBOMCTBA COJIE B CBETE MPEICTABICHUI IIuceMeHHEBIN
00 3JIeKTPOIUTUYECKON U CCOLUALIUY. KOHTPOJIb;

17. | TloHaTHE O TUAPOIHM3E COJICH. YcTHBIN onpoc;

18. | KauecTBeHHbIE peaKkl1 Ha KATUOHBI U AHHOHBI. IInceMeHHbIN

KOHTPOJIb;

19. | [IpakTHueckas pabota Nel. Pemenne ITpakTnyeckas
AKCIEPUMEH TaJIbHBIX 3a/1a4 no TeMe paboTa;
"DJIeKTpOIUTHYECKAsT AU CCOIaIus .

20. | Konrpomnbhas pabora Nel "[lepuommueckwii 3aKOH H KonTtponbHas
Ilepuognueckas cucrema J[. WM. Mennaeneesa. paborTa;
Crtpoenue aToma".

21. | OOmast xapaktepucTuka rajoreHoB. OcoOeHHOCTH [IncemeHHbIN
CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHBIC IJIs KOHTPOJIb;
HUX cTeneHu okucieHus. CrtpoeHue u QusnUecKue YcrHbIl onpoc;
CBOMCTBA  NIPOCTBIX  BEIIECTB  —  TAJIOTE€HOB.

XUMHAUYECKHE  CBOMCTBA HAa  OpUMEpPE  XJopa
(B3amMoOJeiicTBME C  METajullaMH, HEMeTaJUIaMHu,
HIEJI0YaAMH ).

22. | Xnmopoogopon. ComsiHas KUCIOTa, XUMHUYECKHE [TucpmeHHBIH
CBOICTBa, TMOJydeHUe, NpuMeHeHne. KauecTBeHHas KOHTPOJIb;
peaKkurs Ha XJIOPHUA-UOHBI. VYcTHBIlM onpoc;

23. | dusnonoruyeckoe AeicTBre XJI0pa U XJI0pOBOAOpPOIA YcTHBIN onpoc;




Ha OpraHu3M 4YCJIOBCKaA. Baxneiimue XJIOpUABI U UX
HaXO0XJICHUC B IIPUPOAC.

24. | Tlpaktuueckas pabota Ne 2. Pemenue [IpakTuueckas
AKCIIEPUMEHTAIbHBIX 3amady mo Teme '[loarpymnma paborTa;
rajoreHoB".

25. | Pemenne 3amad Ha BBIYUCICHUS [0 YpaBHEHMSIM IInceMeHHbIN
XUMHYECKUX pEeaKlMil, eclu OJWH peareHT JaH B KOHTPOJIb;
U30BITKE.

26. | OOmiass xapakTepucTUKa dSleMeHTOB VIA-rpymrbl. [TuceMeHHbIN
OCOOEHHOCTH CTPOCHHSI AaTOMOB JTHUX DJIEMEHTOB, KOHTPOJIb;
XapaKTepHbIE I HUX CTENeHU oKuciaeHus. CTpoeHue u VYcerHbli onpoc;
¢u3nyeckre CBOICTBA MPOCTHIX BEIIECTB - KHCIOpPOJa
U cepbl. AIIOTpOnHBIE MOIU(UKALNUKA KUCIOpOJIa U
cepbl. XUMHUECKHE CBOMCTBA cepbl. HaxoxieHue cepsl
U e¢ COeOuHEHUH B  MpUpoje. XUMHUYECKOE
3arpsi3HEHME  OKpY)Karolleld Cpelapl  COESAUHEHHUSIMU
cepbl (KHUCIOTHBIE JOXKIM, 3arpsA3HEHHE BO3JyXa H
BOJIOEMOB), CIIOCOOBI €ro MpeAoTBPAICHHUS.

27. | CepoBomopos, cTpoeHue, pu3ndeckiue 1 XUMHYECKue [TuceMeHHbIN
CBOICTBA. KOHTPOJIb;

YcTHBIN onpoc;

28. | Oxcunpl  cepbl Kak IPEICTaBUTENM  KHUCIOTHBIX [TuceMeHHbIN

okcuzioB. CepHucTas KUCoTa. KOHTPOJIb;
YcTHBINM onpoc;

29. | Cepnas xucnora, GU3HUECKUE U XUMHUYCCKHUE CBOMCTBA [TucbmeHHbIN
(oOme Kak TpeAcTaBUTENs Kiacca KHCIOT U KOHTPOJIb;
cneuuduueckue), npumeHenue. Coaum  cepHOMH VYceTHbli 0npoc;
KHCIIOTBI, KAUECTBEHHAS PEaKLUs Ha CyIb(aT-HOH.

30. | XuMuyeckue — peakiud, JeKalmume B OCHOBE [TucemeHHbIN
MPOMBIIIUICHHOTO ~ Cmoco0a  TMOJy4YeHUs  CEpHOU KOHTPOJIb,
KUCIOTHl. PemnieHue 3ajad Ha HaxoXXJIEHHE MacCOBOH
JIOJIM BBIXOZA MPOAYKTa PEaKIUU.

31. | OOmass xapakTepUCTHKa O3JEMEHTOB  VA-TpyIIbI. [TucbmeHHbII
OCOOEHHOCTH CTPOCHHUS AaTOMOB JTHUX DJIEMEHTOB, KOHTPOJIb;
XapaKTepHblEe [Js1 HUX CTENEeHU OKHUCIeHUS. A30T, VYerHblit onpoc;
paclipocTpaHeHue B Hpuponae, (usuueckue U
XUMHUYECKHE CBOMCTBa. KpyroBopot azora B mpupoJe.

32. | AMMuak, ero (U3MYECKHEe M XUMHUYECKHUE CBOMCTBA, IMuceEMEeHHBIH
nojsiyueHue u npumeHenue. Cond aMMOHHMS, HX KOHTPOJIb;
¢u3nyeckre M XMMUYECKHE CBOWCTBA, MPUMEHEHUE. YcrHBIH onpoc;
KauecTBeHHas peakiusi Ha MOHbI aMMOHHSL.

33. | [Ipaktuueckast pabota Ne3. [Tosryuenne ammuaka, [IpakTrueckas
U3y4EHHUE ero CBOUCTB. paborTa;




34.

A30THast KUCIIOTA, €€ PU3NYECKUE U XUMUYECKUE
cBOiCTBa (0OIIME KaK MPEICTABUTENS KiIacca KUCIOT

VYceTHBI 0mpoc;




u cnenuduueckue). Hurpateor.

35. | Ucnonb30oBaHWe HUTPATOB M COJNEH aMMOHHS B YeTHblil onpoc;
KaueCTBE MHMHEPAIBbHBIX YAOOPCHHH. XUMHUYECKOe Coobmenue;
3arpsi3HEHUE  OKpY)Karolled Cpefbl COEAMHEHUSIMU
azoTa (KHCIIOTHBIE JOXIH, 3arps3HEHHE BO3/AyXa,

ITOYBEI M BOJIOCMOB).

36. | ®ocdop, amrorponHble MOAMPHUKAIUU docdopa, [TuceMeHHbIN

¢u3nyeckne 1 XMMUYECKHE CBONCTBA. KOHTPOIIb;
YcrHBI onpoc;

37. | Okcun  dochopa(V) wu  dochopHas  KuCIOTa, [TuceMeHHbBIN
¢u3nyecke M XUMHYECKHE CBOICTBa, MOJIy4YCHHE. KOHTPOJIb;
KauecTtBenHas peaxius Ha dbocdar-uoHsbI. YcTHBIN onpoc;
Hcnonb3oBanue (ochaToB B Ka4eCTBE MHUHEPAIbHBIX
ynoopenuil. 3arps3HEHHE TPUPOAHBIX BOJOECMOB
dbocdaramu

38. | Yruepon, QJUIOTPOITHEIC MOTU(DUKALIAH, [TucpmeHHBIH
paclipocTpaHeHMe B HpUponae, (u3Mueckue U KOHTPOJIb;
XUMHUYECKue cBoiictBa. Apncopbuus. KpyroBopot VYceTHbli 0npoc;
yriaeposa B IpUpoJie.

39. | Okcunpl yriepoga, UX QU3MYECKHME U XUMHUYECKUE YcTHBIN onpoc;
CBOWCTBA, (PU3MOJIOrMYECKOe JIeHCTBUE Ha JKUBbIE
OpraHu3MBl, MOJIy4eHUe u MpPUMEHCHUE.

DKOJIOruYecKue MpoOJIeMbl, CBSI3aHHBIE C OKCHIAOM
yraepona(IV); rumore3a rI00aTbHOTO MOTEMJICHUS
KJIUMaTa; TapHUKOBBINA PP EKT.

40. | YrompHasi KucIOTa M €€ cold, UX (uU3nueckue u [TuceMeHHbIN
XUMHYECKHE CBOMCTBA, MOJyYE€HHUE M MPUMEHEHHUE. KOHTPOJIb;
KauecTBeHHas peaknus Ha KapOOHAT-UOHBI. VYceTHbli 0npoc;
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIUHE,

MPOMBILIEHHOCTH, CETbCKOM X031 CTBE.

41. | Ilpaktuueckas pabora Ne4. [TonydeHue yriekucioro [TpakTryeckas
ra3a. KauectBeHHas peakuys Ha KapOOHAT-MOH. paborta;

42. | llepBoHauanbHble  TMOHATUS 00  OpPraHUYEecKHX YceTHblil onpoc;
BEIIECTBaX  KaK O  COEAMHEHUSAX  yriepoja:
0COOEHHOCTH COCTaBa U CTPOCHHSL.

43. | TlonsATHE O OMOJOTMYECKH Ba)XKHBIX BEIIECTBAX: JKUPAX, VYceTHBIN 0npoc;
Oenmkax,  yrieBojax. MarepuaabHO€  €IWHCTBO Coobmenue;
OPraHUYECKUX M HEOPTaHUYECKUX COCIMHEHHM.

44, | KpemHuuii, ero ¢uznyeckue M XMMUYECKHE CBOWCTBA, [TucbmeHHbIN
NOJy4yeHHWe W TNpPUMEHEHHEe B DJJIEKTPOHUKE. KOHTPOJIb;
CoenuHeHust KpEMHUS B IPUPOJIE. YeTHbI# onpoc;

45. | O6mme mnpencraBieHuss o0 okcuae kpemHusA(IV) u YcTHBIN onpoc;

erMHI/IeBOI\/’I KHCJIOTEC. CI/IJ'II/IKaTI)I, HUX UCITIOJb30BAaHUC B
6BITy, MCAUIHHEC, TPOMBIIIIJICHHOCTH.

Coob1renue;




46.

Baxnetimnue CTPOUTCIIbHBIC MAaTCpHaJIbl: KEpAMHKA,

YcTHBIN onpoc;




CTEKJIO, IIEMEHT, OeToH, xene300etoH. I[Ipobiemsl
0e3011acHOr 0 HCIOIb30BaHUS CTPOHTEIBHBIX
MaTepI/IaHOB B HOBCCHHCBHOﬁ JKHN3HU.

Coob1enue;

47. | IlpakTuueckas pabota Ne S. Pewenne [TpakTrueckas
AKCIIEPUMEHTAJILHBIX 3a7ady 1o Teme "BaxkHeimme pabora;
HEMETAJUIbl U UX COeNUHEHNUA".

48. | O0oO0EHNE U cCHCTEMATHU3AIMs] 3HAHUI. YcTHBIN onpoc;

TectupoBanue;

49. | KoutponbHast pabora Ne2 "Hemeramiel u ux KonTponbHas
coevHeHus " pabora;

50. | OOmiast xapakTepHUCTUKAa XWMHUYECKUX 3JIEMEHTOB — VYceTHBIN 01poc;
METaJIJIOB HAa  OCHOBAaHMHM WX  TIOJIOKEHUS B
MEPUOANYECKON CHCTEME XUMHUYECKUX 3JeMeHTOB /1.

N. MenneneeBa u crTpoeHusi atoMoB. CTpoeHHE
MeTaioB. MeTamamyeckas CBS3b M MeTalIddecKas
KpUCTaJJIMYecKas pelieTka.

51. | DNEeKTpOXUMUYECKUM PSAA  HANPSKEHUM METallIoB. [TuceMeHnHbI
dusnueckne M XUMHYECKHME CBOWMCTBA METaJljIOB. KOHTPOJIb;
OO6mme crmocoObl MOIYYSHHS METaIIOB. YcrTHeI# onpoc;

52. | [lonsiTie O KOPPO3HH METAIIJIOB U OCHOBHBIE CITOCOOBI YceTHbIM 0onpoc;
3aIUTHI OT KOPPO3UH. CoobmieHue;

53. | CrnaBel (CTasb, YyryH, AOPATIOMUHUN, OpOH3a), UX YcTHBIN onpoc;
MPUMEHEHHUE B OBITY U TIPOMBIIILICHHOCTH. CooOmeHus;

54. | llenounbie Mertajuibl. [lonoxeHue B MEpUOAUUECKOM ITnceMeHHBIN
cucremMe xumuueckux aiaemeHToB . 1. Menneneena, KOHTPOJIb;
cTpoeHue  aroMmoB. Haxoxknenue B mpupone. VYeTHbli 0npoc;
dusnueckne W XUMHYECKHE CBOMCTBA (Ha MpUMEpE
HaTpust U Kanus). OKCUABI U THAPOKCUILI HATPUS U
kanusi. [IpuMeHeHHe IIEeTOYHBIX METANIOB M HX
COEIUHEHUHN.

55. | lemouHo3eMeNbHBIE METAUIBI MarHui W KaJlbLIHM, IIuceMeHHBIN
ctpoeHre aromoB. I[lojokeHHMEe B MEPUOIUYECKOM KOHTPOJIb;
cucreme xumuueckux anemeHToB JI. M. Menneneesa. YeTHbIi onpoc;
Haxoxnaenue B npupone. OPusznueckue U XUMHYECKHE
cBOlicTBa. BakHeimme coenuHEHUs KaabIlus (OKCHI,

THUJIPOKCHU]I, COJIN).

56. | Pemenue 3ama4 Ha BBIYHCICHHS 10 YypaBHEHHUSIM [TuceMeHHBIH
XUMHUUYECKUX PEAKIUi, €Clii OJIUH U3 PEareHTOB JIaH B KOHTPOJIb;
M30BITKE WM COJCPKHT TPUMECH; MAacCCOBOW JIOJIU
BBIXO/1a MPOAYKTA PEAKIINH.

57. | XKeécTkocTh BOMIBI M CITOCOOBI €¢ YCTpaHCHHS. YcTtHbIN onpoc;




58.

Brruucnenus mo YpaBHCHUAM XHUMHNYCCKHX peaKHHfI,

IIuceMeHHBIN




€CJIM OINH U3 PEareHToB JaH B BUJE BOJHOIO KOHTPOJIb;
pacTBOpa ¢ U3BECTHOW MACCOBOM JIOJIEH.

59. | Ilpaktuueckass pabora Ne6. JKEcTKOCTh BOIBI U 1 [IpakTuueckas
METO/JIbI €€ YCTpaHCHHUSI. pabora;

60. | Amromunuii. [lomoxkeHne B mepuomgmveckoi cucteme| 1 [TuceMeHHbBIN
xumuueckux aiemeHToB . M. Menneneesa, crpoeHue KOHTPOJIb;
aroma. Haxoxnenne B mnpupoge. Dusznueckue U YeTHbI 0npoc;
XUMHAYECKUEe CBOMCTBA. AM(OTEpHBIE CBOICTBA OKCH/IA
U THIPOKCHUJIA.

61. | [lpomexyrounast arrecrauusi. BIIP/KonTpomnsHas 1 KonTponbHas
paborta. paborta; BIIP;

62. | Kenezo. IlomoxxeHue B TEPHOJUYECKOH CHCTEME 1 IIuceMeHHbIN
xuMuueckux 3nemeHtoB . 1. Menpaeneesa, crpoeHue KOHTPOJIb;
atroma. Haxoxnenune B mnpupoge. Pusznueckue u VYeTHbli 0npoc;
XUMHUYECKHE CBOMCTBA.

63. | Okcunpl, rtuapokcuasl W comu  xenesa(ll) wm 1 [TuceMeHHBIH
xenesa(I1l). KOHTPOJIb;

64. | IIpakTnueckas pabota Ne 7. Pemenune| 1 ITpakTnyeckas
AKCIIEPUMEHTAJILHBIX 3a7ady 1o Teme "Baxkneimme pabora;
METaJUJIbl U UX COCTMHEHHS "

65. | HoBeie wmaTepuansl W TexHOIOTHH. BemectBa u 1 YceTHbIM 0onpoc;
MaTepualibl B TOBCEAHEBHOM KXU3HU YEJIOBEKA. XUMUS Coobmenue;

U 3710poBbe. be3omacHoe MCHONIb30BaHUE BEUIECTB U
XUMUYECKUX PEAKIIHi B OBITY.

66. | [IpupoaHble  MCTOYHUKH  YTIEBOAOPOAOB  (YroJib, 1 VYcTHbIN onpoc;
NPUPOAHBIA Ta3, HE(PTh) MPOAYKTHI MX IepepaboTKH, Coobuienue;
UX POJIb B OBITY M MPOMBIIILIEHHOCTH.

67. | OCHOBBI SKOJIOTMYECKOH TIpaMOTHOCTH. Xumuueckoe| 1 YceTHBIN 0npoc;
3arpsi3HEHUE  OKpYyXKalollell  cpenbl,  IpPEeAesIbHO Coo0uieHue;
normyctumasi KoHreHTpanusi BemiectB - [1JIK). Poinb
XMMUU B PELICHUH YKOJIOTHUECKUX MPOOIIEM.

68. | [loBTopenue Ttembl '"I'eHeTHueckass CBS3b MEXKAY 1 IIncemeHHbIl
MeTaJUlaMM U HeMeTajuiamu'. KOHTPOJIb;
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