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INOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMa mo xumuu Ui oOydaromuxcs 8-9 KilaccoB cocTaBieHa Ha OCHOBe TpeOoBaHMH K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MpPEeACTaBIeHHBIX B DeaepaibHOM roCyIapcTBEHHOM 00pa30BaTebHOM CTaHAApTE
OCHOBHOTO 00IIero o0pa3oBaHMs, C y4ETOM pacCHpemeIE€HHBIX II0 KJaccaM MpPOBEpsAEMbIX TPEeOOBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIFHON MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa30BaHUs M AJIIEMEHTOB COJCPIKAHUS, MPEICTABICHHBIX B YHUBEPCAIBHOM KOIU(PHKATOPE IO
XHMUH, a TakKe Ha ocHOBe [IpuMepHO#l mporpaMMbl BOCIUTAHUS OOYYArOIIUXCS TP MOJYYCHHH OCHOBHOTO OOLIEro oOpa3oBaHHs U C YUETOM
Konreniuu npenogaBanusi ydeOHOro mnpeamera «XuMmus» B 00pa3oBaTeNbHBIX OpraHu3aimsax Poccuiickoit Denepanunu, peaau3yrOUUX OCHOBHBIC
0011eo0pa3oBaTebHBIC TPOTPAMMEBI

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O IIPEJMETA «XUMMUS»

Bknag yuebHoro mpenmera «XuMUs» B TOCTHKEHHE IIE€J€H OCHOBHOTO 00mIero o0Opa3oBaHUsI OOYCIIOBIEH BO MHOTOM 3HAYEHHEM XUMHUYECKOU
HayK{ B IO3HAHUM 3aKOHOB IPUPO/bI, B Pa3BUTHH IPOU3BOIUTEIBHBIX CHJI OOIIECTBA U CO3/1aHUN HOBOM 0a3bl MaTEepUAIbHON KYJIbTYPHI.

XUMHUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK pacHpOCTpaHUiIa CBOE BIIMSHUE Ha BCE 00JACTHU YEJIOBEUYECKOIro CYIIECTBOBAaHUS, 3aajla HOBOE
BUJICHHE MHpa, CTaja HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KYyJBTYpbl, HEOOXOAMMBIM YCIOBHEM JKHU3HU OOILIECTBA: 3HAHHUE XUMUHU CILYKUT
OCHOBOM AJ11 (POPMUPOBAaHUS MUPOBO33PEHUSI YEJIOBEKA, €0 MPECTABICHUN 0 MaTepUAIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE
XMMHUEH TpPEJCTaBICHHUS O B3aMMOINPEBPALICHUAX PHEPTUU U 00 HIBOJIOLMHU BEUIECTB B NPHUPOJE; COBPEMEHHAs XMMHs HaIlpaBlieHa Ha peIIeHue
rJ100aNbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CBHIPHEBOM, IHEPreTHUUYECKOM, MUIIEBONW M SKOJIOTHYEeCKOW 0e30MacHOCTH, MpobdiieM
3/IpaBOOXPaHEHUS.

B ycnoBusix Bo3pacTaromiero 3Hau€HUS XMMHUU B JKM3HM OOIIECTBA CYILECTBEHHO IOBBICHJIACH POJIb XMMHMYECKOTo oOpa3oBaHus. B mane
COLIMAJIN3ALIMHU OHO SIBJISETCS OJJHUM U3 YCIOBUI (hOPMUPOBAHHS UHTEIUIEKTA JMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMeHHOMY 4€JI0BEKY XMMHUECKHE 3HAHUSI HEOOXOAUMBI J1JIsl TPUOOpEeTeHUs] O0IIEKYIbTYPHOTO YPOBHSI, TO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B
COLIMYME U OTBETCTBEHHO YYacCTBOBAaTh B MHOTOOOPA3HOM KM3HM OOILECTBA, /I OCO3HAHUS BAXKHOCTH PAa3yMHOT'O OTHOILICHHS K CBOEMY 37I0POBBIO U
3JI0POBBIO JIPYTUX, K OKPY)KaoLel NMpUpPOJHON cpeze, Il TPaMOTHOIO IOBEACHUS IPU HCIOJIb30BAHUU PA3IMUHBIX MATEpUATIOB M XUMHUYECKUX
BELIECTB B NOBCEAHEBHON KU3HU.

Xumuueckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE sBIsiETCA 0a30BBIM 110 OTHOLICHHMIO K CHCTEME OOIIEro Xumuueckoro odpaszoBaHus. [loaTromy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO pealu3yeT MpUCYIIUE OO0IIeMy XHUMHYECKOMY OOpa30BaHHMIO KIIOYEBBIE IEHHOCTH, KOTOPHIE OTPaXKaroT
rOCyJapCTBEHHbIE, OOIIECTBEHHbIE U MHIMBHYyaJIbHbIE MOTPEOHOCTH. DTUM ONpEAeseTcs CYIIHOCTh OOIeH cTpaTeruu OO0y4deHHs, BOCIMTAHUS U
pa3BHUTHS 00YUYAIOMIUXCS CPEACTBAMH YIeOHOTO TpeaMeTa « XHUMHESI.

Nsyuenne mpeamera: 1) crocoOCTBYeT peain3allid BO3MOXKHOCTEH MJIsi caMOpa3BUTHs M (OPMHUPOBAHMS KYIBTYpPBI JINYHOCTH, €€ oOImeil u
(YHKIIMOHAJIBHOW T'PAaMOTHOCTH; 2) BHOCHUT BKJIaJA B ()OPMHPOBAHHE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON Yy4eOHOM NesATeNIbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIEI0BATEIbCKIX YMEHUH, HEOOXOAUMBIX KaK B IIOBCEHEBHOM *HM3HM, TaK U B
npoeCCHOHATFHON AEATENBHOCTH; 3) 3HAKOMHUT CO CHEIM(UKON HAydHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBHI IIEJIOCTHOTO B3IUIAJA HA €IMHCTBO
OPUPOABI U YEJOBEKa, SIBISICTCS OTBETCTBEHHBIM 3TanoM B ()OPMHUPOBAHHU €CTECTBEHHO-HAYYHOIH TI'PaMOTHOCTH MOJPOCTKOB; 4) crocoOCTBYeT
(OpMHPOBAHMIO LIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAyYHBIM 3HAaHUSAM, K TPUPOJE, K YEIIOBEKY, BHOCHUT CBOW BKIJIQJ B JKOJOTHYECKOE
00pa3oBaHUE IKOJbHUKOB.



Ha3Bannble HampaBieHHs B OOYYEHHHM XUMHHM OOECIEUMBAIOTCS CHENU(PUKON conep)kaHHs MNpeaMeTa, KOTOPBIH SBISETCS MeIarormyecku
a/lalITUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMMHU Ha ONpeAe€HHOM 3Tane e€ pa3BUTHS.

Kypc xuMuu ocHOBHOM HIKOJIbI OPUEHTUPOBAH HAa OCBOCHHE 00YYaIOIIMMUCS OCHOB HEOPTAaHUYECKON XMMHUU U HEKOTOPBIX MOHATHI U CBEAEHUH 00
OTAENBHBIX 00BEKTaX OPraHUYECKON XUMHUU.

CrtpykTypa copepxaHusl npeamera cOpMHUpPOBaHAa HA OCHOBE CHUCTEMHOIO Mojaxoia K ero usydeHuto. CoJepikaHue CKJIAJbIBAETCS M3 CHUCTEMBbI
MOHATUI O XMMHYECKOM 3JIEMEHTE M BEILECTBE U CHUCTEMBbl MOHATUH O XMMHYecKoil peakiuu. O0e 3TH CHCTEMBl CTPYKTYpHO OpPraHHU30BaHBI IO
MIPUHIUITY TIOCJIEIOBATEIBHOTO Pa3BUTHS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX MPEJCTABICHUA Pa3HOIO YPOBHS: aTOMHO-MOJIEKYJSIPHOTO YYEHHMs KaK
OCHOBBI BCEr'0 €CTeCTBO3HAaHMs, ypoBHA Ilepunonnueckoro 3axkona JI. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa XMMHH, YYCHUS O CTPOCHMM aToMa U
XUMHUYECKON CBSI3U, MPEACTABICHUN 00 AJIEKTPOJIUTUYECKOW AMCCOIMAIMM BELIECTB B PacTBOpax. TeopeTHdecKHe 3HAHMS paccMaTpUBAIOTCS Ha
OCHOBE AMITMPHUYECKHU TOJyYEHHBIX M OCMBICICHHBIX (PaKTOB, pa3BUBAIOTCS IOCIEI0BATEIBLHO OT OJHOTO YPOBHS K JIPYrOMY, BBINOJHSS (DYHKIHUU
OOBSICHEHUS U ITPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI U BO3MOXKHOCTEH MPaKTUUYECKOT0 MPUMEHEHUS U TIOTYYEHHS] H3y4aeMbIX BEIIECTB.

Takast opraHmzanusi cojep’kaHHus Kypca CHOCOOCTBYET HPEICTABICHHIO XMMHUYECKON COCTaBISIOIIEH HAaydHOM KAapTHHBI MHUpa B JIOTMKE €&
CUCTEMHOM npupozsl. Tem cambIM 00ecrieunBaeTCcsi BO3SMOYKHOCTh (POPMUPOBAHUS Y O0yUaAIOLIUXCS IEHHOCTHOTO OTHOUIEHHSI K HAYyYHOMY 3HAHUIO U
METOZaM II03HaHUS B HayKe. Ba)KHO Takke 3aMETUTh, YTO OCBOCHHUE COAECPKAHMS Kypca IIPOUCXOAMT C IIPUBJICUCHUEM 3HAHUHM U3 PAHEE U3YyYEHHBIX
KypcoB: «Okpyxkaromuii Mupy», «buonorus. 5—7 kmacce» u «duszuka. 7 Kiaacey.

HEJIM U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMMUSD»

K HampaBneHHIO NEpBOCTENEHHOM 3HAYMMOCTH MpH peajau3aluu o0pa3oBaTelbHbIX (QYHKUIUH npeamera «XUMHS» TPAJULHUOHHO OTHOCST
(dbopmMHpoBaHKE 3HAHUI OCHOB XMMUYECKON HAYKH KaK 00J1acTH COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUYECKON AEATEIHHOCTH Y€JI0BEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOM KYJIbTYphl. 3a7aya MpeaMeTa COCTOUT B (POPMHUPOBAHNUU CUCTEMbBI XMMUYECKHX 3HAHUN — BakKHEHIIUX (aKTOB, MOHATHUH,
3aKOHOB U TEOPETUYECKUX TIIOJIOKEHHUH, JOCTYIMHBIX 000OIICHHH MHPOBO33PEHUYECKOrO XapakTepa, s3bIKa HAayKd, 3HAHWH O HAyYHBIX METO/ax
M3y4YeHMsI BELLIECTB U XMMUYECKHUX pPeakLui, a Takke B OPMHUPOBAHUH U Pa3BUTHU YMEHUI U CIIOCOOOB AEATEIbHOCTH, CBSI3aHHBIX C INIAHUPOBAHUEM,
HaOJIOCHNEM U TIPOBEICHUEM XUMHUYECKOT0 IKCIIEPUMEHTA, COOIIIOICHUEM MIPABHII O€301IacCHOT0 OOPAIICHHUS C BEIIECTBAMH B IIOBCEHEBHOM KHU3HH.

Hapsiny ¢ oM nenu m3ydeHus nmpeamera B IpOrpaMMe YTOYHEHBl U CKOPPEKTHPOBAHBI C YYETOM HOBBIX MPHUOPUTETOB B CUCTEME OCHOBHOTO
obmero obpasoBanusa. CeronHs B 00pa3oBaHMM 0CO00 3HAUMUMOIl MPHU3HAETCA HANPABICHHOCTh OOYYEHHs Ha PAa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
¢dopmupoBaHue e€ MHTEIEKTa U o0Iel KynbTypel. OOyueHHEe YMEHHUIO YYHUThCS M IPOAOIKATh CBOE 00pa30BaHME CaAMOCTOSTENILHO CTAHOBHUTCS
OJTHOM M3 BaKHEWINX (PyHKINH y4eOHBIX PEIMETOB.

B cBs13u ¢ 3TUM npu U3yUYEeHUH NIpeIMeTa B OCHOBHOM LIKOJIE IOMUHUPYIOIIEe 3HaUeHUE IPUOOPEIH TaKue LeNH, Kak:

(bopMHpOBaHNE HHTEILIEKTYAILHO PA3BUTOM JMYHOCTH, TOTOBOH K CaMO00pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOATEIIEHOMY IIPHUHATHIO PEIICHUH,

CHOCOOHOM alalTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HU;

HAIpPaBJIEHHOCTb O0YyYEHUS Ha CUCTEMATHYECKOE MPUOOIIEHUE YYaIIUXCSl K CAMOCTOSITENIbHOM TO3HABATENIbHOM JEATENbHOCTH, HAYYHBIM METOJIaM

HO3HaHUs, (OPMUPYIOIIUM MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUU;

o0ecrieueHne yCIIOBUM, CIOCOOCTBYIOLINX MPHOOPETEHHIO 00YJaIOIIMMUCS OIbITa pa3HOOOPa3HO! e TEIbHOCTH, TO3HAHNUS U CAMOIIO3HAHMUS,

KJIFOUEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIIbHOE 3HAYEHUE JUUIs pa3IMYHbIX BUAOB JIE€ATEIIHOCTH;

dopmupoBaHrEe YMEHHI OOBSICHAT M OLIEHUBATH SIBJICHUS OKPY’KAIOIIET0 MUpPA Ha OCHOBAHWY 3HAHUH M OTIBITA, MOJyUYECHHBIX TP U3yYCHUN

XMMMUY;

¢dopmupoBaHne Yy 00YJAIONNXCSl TYMAHUCTUYECKUX OTHOIICHHUH, TOHUMAaHUS IEHHOCTH XUMHUYECKIX 3HAHHH JJIs1 BRIPAOOTKH SKOJIOTHIECKU

11eJ1ec000pa3HOro NOBECHUS B OBITY U TPYIOBOM EATENBHOCTHU B LIEJISIX COXPAHEHUsI CBOETO 370POBbs M OKPYKAIOLIEH IPUPOIHOHN Cpeibl;



e pa3BUTHE MOTHBAIMH K O0YYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS U HAMPaBICHHOCTHU JabHEHIIET0 00yUeHHUS.

MECTO YYEBHOI'O IIPEJIMETA «XUMMWS» B YYEBHOM IIVIAHE

B cucreme oOmero odpa3zoBaHus «XHMHs» MpPU3HAHA 00A3aTEIbHBIM YYEOHBIM MPEAMETOM, KOTOPBIM BXOJHUT B COCTaB IMPEIMETHOM 00JIacTH
«EcTecTBeHHO-HAyYHBIC TIPEMETHD.
Y4eOHbIM MIaHOM Ha €€ n3ydeHue oTBeieHo 136 yueOHBIX yacoB — M0 2 4. B HeJleio B 8 1 9 Ki1accax COOTBETCTBEHHO.

COJAEPKAHUE YYEBHOI'O ITPEJIMETA

8 KIIACC

IlepBoHaYaIbHBbIC XMMHYECKHE NOHATHS

[Tpenmer xumun. Ponbs XUMuM B )KM3HU YesloBeKa. Tena u BemecTa. PU3ndecKkue CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BeuliecTs. [lonsTue o
METOJ1ax MO3HaHUs B XUMUU. XUMHUS B cucTeMe Hayk. YuncTele BelecTBa U cMecH. CriocoObl pa3esieHus: CMecei.

ATOMBI 1 MOJIEKYJIBI. XUMHAYECKUE DJIEMEHTBI. CHMBOJIBI XUMUYECKUX 2JIEMEHTOB. IIpoCThIE U CII0KHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckasi ¢popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAS aTOMHas Macca.
OTtHOcuTENbHAs MOJIEKYIISIpHAsA Macca. MaccoBast 10JI1 XMMHYECKOIO 3JIEMEHTA B COCIUHEHUH.

®u3nyecKue U XUMUYECKUE SIBICHMA. XUMHUECKas peakuus U e€ NpU3HaKU. 3aKOH COXPAHEHMsI MacChl BEIIECTB. XUMHUYECKHE YPAaBHEHMS.
Knaccudukanus xumuueckux peakuuii (COeJUHEHNUs, pa3ioKeHus, 3aMeleHNs, 0OMeHa).

XUMHUECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XUMHUECKOH TMOCYI0H, C IpaBWiIaMu paboThl B 1a00paTOpHH U MPUEMaMU OOpaIleHHs C JJab0paTOPHBIM
000pyZO0BaHUEM; U3yY€HHE U OINucaHue (U3NYECKHX CBOMCTB 00pa3liOB HEOPraHMYECKUX BEIIECTB; HaOmoJeHHe (u3ndeckux (IUIaBICHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYIIKE, KUIIEHUWE M KOHAEHCALMs BOJAbI) U XMMHUYECKHUX (FOPEHHUE CBEYH, NMPOKAIMBAHME MEIHOW MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCJIOTOW) sIBICHWH, HAOJIOJEHME M OIMCAHHWE IPHU3HAKOB NPOTEKaHUS XUMMYECKHX peakluil (pa3jiokeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHCIOTHI C XJIOPHIOM Oapwus, paziokenue ruapokcuaa meau(ll) mpu HarpeBaHWM, B3aMMOICHCTBHE XKelle3a C PaCTBOPOM
comu menu(Il)); mzyuenue crocoOoB pazzeneHHss cMecedl (C MOMOIIbI0 MarHuTa, (pUIBTPOBAaHWE, BBIIAPUBAHUE, AUCTHIUIALNSA, XpoMmartorpadus),
MIPOBEJIEHUE OYMCTKHU IMOBAPEHHOM COJIM; HAOIIOJCHUE U ONMCAaHUE PE3yJbTaTOB MPOBENECHUS OMbITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS! MACCHhI;
CO3JIaHHE MOJIeNIel MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHU4eCKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kucimopog — sneMeHT u mpoctoe BeliecTBo. HaxoxaeHue kuciopona B mpupojne, (puzndeckue u
XUMHUYEcKHe cBoMcTBa (peakuuu ropenusi). Oxcunpl. [lpumenenue kuciaopoaa. CriocoObl MOTydeHHs KUCIOPOa B 1a00paTOpru U IPOMBIIIIEHHOCTH.
Kpyrosopot kucnoposa B npupoje. O30H — aju1oTponHas MOJUPHUKAIM KUCIOPOAA.

TeruioBoil 3pPexkT XUMHYECKON peakluy, TEPMOXHMUYECKHE YypPaBHEHHS, 3K30- U HSHAOTEPMHUYECKHE pEaKIUH. TOMIMBO: Yroib U METaH.
3arps3HeHue BO3/lyXa, YCUJIEHHE MAapHUKOBOTOo ¢ deKTa, pa3pylIeHue 030HOBOI'O CIIOS.

Bomopon — snemenTt u mpocrtoe BemiectBo. HaxoskneHue Bogopoja B MpUpPOAE, PU3NUECKHE M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI
nosryueHus. Kucnorsl u comu.

KonnuectBo BemectBa. Monb. Momnsipaast Macca. 3akoH ABorazpo. MossipHblil 00bEM ra3oB. Pacd€Tsl Mo XUMHYECKUM ypaBHEHUSIM.



®dusnueckue cBolcTBa BOABI. Bojxa kak pactBoputenb. PacTBopel. HachllleHHBIE M HEHACBILIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIECTB B
Bojie.MaccoBas 10511 BEeIIECTBA B pacTBOpe. XUMHUECKUE CBOKCTBA BO/bl. OCHOBaHuUA. Posb pacTBOPOB B MPUPOJIE U B XKU3HU uenoBeka. KpyroBopot
BOJIbI B IPUpO/ie. 3arpsi3HeHNUE MPUPOIHBIX BoJ. OXpaHa M OYMCTKA PUPOIAHBIX BOJ.

Knaccuduxanus neoprannyeckux coenuHeHuit. Okcuapl. Knaccudukanus okcuaoB: coneoOpasyrolye (OCHOBHBIE, KUCIOTHbIE, aM(OTepHbIE) U
HecosieoOpa3yromue. HomeHknaTypa OkcuIoB (MEXIyHapoJaHas M TpuBHasbHasi). Pusznyeckue M XMMHUYECKHE CBOWCTBAa OKCcHJOB. [lomyueHue
OKCHU/IOB.

OcHoBanus. Knaccuduxanust ocHoBaHUI: 1IETOYM U HEPACTBOPUMbIE OCHOBaHMA. HoMeHKIaTypa oCHOBaHHUI (MEXIyHapo/Has U TPUBUAJIbHAS).
duznyeckre 1 XuMUYECKHE CBOKMCTBA OCHOBaHUH. [lonydyeHre ocHOBaHUI.

Kucnotsl. Kinaccuduxanus kucinor. HomeHnkiiatypa KucioT (MexayHapoAHas U TpuBHalibHas). Pu3nyeckue U XUMHUYECKUE CBOMCTBA KUCIOT. Psij
aktuBHOocTH MetaiuioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenknatypa cosneii (MexayHapoaHasi U TpuBHaIbHAs ). PU3NUECKHE U XUMUYECKHE CBOMCTBa coneil. [lomyduenue coneid.

I'enernyeckas cBsA3b MEXKIYy KJIaCCAMU HEOPTaHUYECKUX COCIUHEHUMN.

XUMUYECKUH 3KCIIEPUMEHT: KaUeCTBEHHOE OIpe/IeJICHHE COJIep KaHUs KUCIOpoJa B BO3/1yXe; MOJIyueHUe, coOMpaHue, paclio3HaBaHUE U U3y4eHUe
CBOWCTB KHCIIOpPOJa; HAOIIOACHUE B3aUMOJCWUCTBHUS BELIECTB C KHUCIOPOAOM M YCIIOBHS BO3HHUKHOBEHHS M NpEKpalleHHs TopeHus (Imokapa);
O3HaKOMJIEHHE ¢ 00pasliaMy OKCHUIOB U ONMCAaHHWE UX CBOMICTB; MOJydyeHHE, COOMpaHUe, paclo3HaBaHUE U M3y4eHHE CBOMCTB BOIOpoAa (TOpeHue);
B3auMoJieiicTBHEe Bogopoaa ¢ okcuaoMm Meau(ll) (Bo3MOXHO HCIONB30BaHME BUICOMATEpHANOB); HAOMIOAEHHE OOPA3LOB BELIECTB KOJIMYECTBOM
1 Momb; uccaenoBaHe 0COOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPHMOCTHIO; IPUTOTOBJICHHE PACTBOPOB C OMPENEIEHHON MacCOBOM
J0JIENl pacTBOPEHHOIO BEIECTBA; B3aUMOJECHCTBHE BOJBl C METaJylaMH (HAaTpUEM U KajblMeM) (BO3MOXKHO MCIIOJIb30BAaHUE BHIEOMATEPUAJIOB);
OTIpe/ieNIieHUEe PACTBOPOB KHUCIIOT M IIEJIOYEH C MOMOUIbI0 MHIMKATOPOB; MCCIIEJOBAaHHE O00pa3lloB HEOPTaHWYECKUX BELIECTB PA3IUYHBIX KIIACCOB,
HAO0JII0/IeHNE U3MEHEHUSI OKPACKH MHAMKATOPOB B PACTBOPAxX KUCIIOT W IIENOYCH; n3ydeHue B3aumojeicTeus okcuna meau(ll) ¢ pactBopom cepHoi
KHUCJIOTBI, KUCJIOT ¢ METAJUIaMU, PeaKIUi HEUTpaIU3aluy; IOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJTHOI'O METajula APYTUM U3 PacTBOpa
COJIM; pELICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelIue Ki1acchl HEOPraHU4EeCKUX COCIMHEHUI.

Hepunonnueckuii 3axkoH u Ilepnoanyeckas cucrema xummuuyeckux jiemeHToB JI. M. MenaeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTEJIBbHO-BOCCTAHOBUTEIbHBIE PEAKIIHT

[lepBrie monbITKK KiIaccu(UKAMM XUMUYECKUX 3J1eMEeHTOB. [IoHsATHE 0 rpynnax CXOAHBIX 1EMEHTOB (ILEJI0YHbIE U HIEIOYHO3EMEIbHbIE METAIIBL,
rajloTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpBIE 00pa3yroT aM(OTEepHbIE OKCUIBI U THUPOKCHUIBI.

[lepuonnuecknii 3axoH. Ilepuonnueckas cucrema xumudeckux siaemMeHToB J[. . MenaeneeBa. Koporkonepuoanas u jymmHHONIEpUOAHAS (POPMBI
Ilepuonnueckoi cucreMsl xumuueckux emeHToB [[. 1. Menneneesa. Ilepuoasl u rpynmnsl. @U3HYECKUN CMBICH MOPSAKOBOIO HOMEpPa, HOMEPOB
MIEPUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sfep. M3oTomnbl. DnekTpoHbl. CTpOCHUE IEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMUUECKUX AIIEMEHTOB
[lepnonnueckoir cuctemsl [[. M. MenneneeBa. XapakTepucTUKa XMMHUYECKOIO 3JIEMEHTa No ero mnosioxkeHuto B llepuogmueckoit cucreme 1. U.
Menneneesa.

3aKOHOMEPHOCTH MU3MEHEHMs pajuyca aTOMOB XMMHMUYECKUX JIEMEHTOB, METAUIMUYECKUX U HEMETANIMYECKUX CBOMCTB IO I'PYIIAM M MEpUOAAM.
3nauenue [lepuoamueckoro 3akona u Ileprognyeckoi CUCTEMbl XUMHUYECKUX AJIEMEHTOB JJIsl pa3BUTHs Hayku M npakTtuku. . . MenneneeB —
YUEHBIN U TPaKIaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (MOJIsIpHAs U HEMOJSIPHAs) CBSI3b. DJIEKTPOOTPULATEIbHOCTh XUMUYECKUX 311€MEHTOB. MIOHHAs CBA3b.

Crenenb okuciieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIEC peakuu. [Iporiecchl okucieHus u BOCCTaHOBIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIH.



XUMU4eCcKui OKCIICPUMCHT: U3YUYCHUC O6pa3IIOB BCIICCTB MCTAJIJIOB U HEMCTAJIJIIOB, BSaHMOHeﬁCTBHC HApOKCHAa UHKAa C paCTBOpaMu KHUCJIOT U
iesioueld; MPOBEJCHUE OIBITOB, HWUTIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHHe, peakiMHu pa3iokKeHHs,
COCTMHEHUS).

MesknpeaMeTHbIe CBA3HU

Peanmaum{ MCKIIPEAMETHBIX CcBsI3el IIprU U3YUCHUH XUMHHU B 8 KJIaCCC OCYHICCTBIIACTCA UCPE3 UCIIOJIB30BAHUC KaK 06HII/IX CCTCCTBCHHO-HAYYHBIX
MIOHSITHIA, TaK U MOHSATHH, SABISIOMINXCS CHCTEMHBIMH ISl OTACTBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIM (paKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3, KJIacCUpUKAaIUs, IEPUOTUIHOCTD, HAOII0IeHNE,
HKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIb, SIBJICHHE.

®usuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO,
TeJo, 00BbEM, arperaTHOe COCTOSIHHIE BEILECTBa, ra3, PU3NIECKUE BEIIMYNHBI, €IMHULIBI U3MEPEHUS, KOCMOC, IJIaHeThI, 3BE3/1bI, CoHIIE.

buonorus: doTocunrtes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpAIbI, TOPHBIE TTOPOIbI, TOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMH4YeCKasi peaKkus

[Tepuonnueckuii 3akoH. [lepuoandeckas cucteMa xumudeckux 3yemeHToB [[. . MenneneeBa. CtpoeHrne aToMOB. 3aKOHOMEPHOCTH B U3MECHEHHUH
CBOMCTB XMMMUYECKHMX D3JIEMEHTOB IEPBBIX TPEX IEPHOJOB, Kajus, KaJbLUUs M MX COCAUHEHMH B COOTBETCTBHM C IIOJIO)KEHHEM D3JIEMEHTOB B
[lepnonueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMUUYECKON CBSI3U. THIIBI KPUCTAUNIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOH
PEMIETKH U BUAA XUMUYECKOW CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIECTB (MEKIyHApOIHAs U TpPUBHANIbHAs). XUMHUECKUE CBOICTBA BEIECTB, OTHOCAILIUXCS K
Pa3JINYHBIM KJIaccaM HEOPTaHWYECKUX COCINHEHHUN, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIECTB.

Knaccudukanus XuMUUECKHMX peaklUWd MO Pa3IMYHbIM MpU3HAKaM (M0 YHMCIy M COCTaBy YYAacTBYIOIIMX B PEAKLUMHU BEILIECTB, 10 TEIUIOBOMY
3¢ (deKTy, N0 U3MEHEHHIO CTETEHEeW OKUCICHHS] XUMHUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, MO Y4acTUIO KaTalu3aTropa). DK30- U SHAOTEPMUUYECKUE
peakuuy, TEepPMOXUMUYECKUE YPABHEHHUS.

[lonsTe o ckopoctu xumuueckoil peakuuu. [loHsTne 00 0OpaTHMBIX M HEOOPATUMBIX XHMHYECKHUX peakuusx. IIoHATHE O TOMOreHHbIX H
reTeporeHHbIX peakiusax. [lonarue o xumMuueckoMm paBHOBeCHH. DAKTOPBHI, BIMSAIOIINE HA CKOPOCTh XUMUYECKOW pEaKlIUU U MOJIO0KEHUE XUMUYECKOTO
paBHOBECHSL.

OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUHU, AJIEKTPOHHBIA OalaHC OKHMCIMTEIbHO-BOCCTAHOBHUTENBbHOM peakimu. CocTaBleHHE YpaBHEHHN
OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLINI C UCIIOIB30BAHUEM METO/1a JIEKTPOHHOrO OasiaHca.

Teopust 3IEKTPOIUTUYECKON OUCCOLMALMU. ODJIEKTPOJIUTHI M HE- 3JEKTpoiuThl. KaTuoHBI, aHMOHBL. MeXaHuW3M JUCCOLMAIUM BELIECTB C
pa3NMYHBIMU BUJAMH XUMHUYecKol cBsi3u. CreneHb aucconnanuu. CUabHbIE U Cl1a0ble 3IEKTPOIHUTHI.

Peakumu nonHoro oOMeHa. YcCloBHs MPOTEKAaHUS PEakIMii MOHHOTO OOMEHa, MOJHBIE W COKpalléHHbIE MOHHBIC ypaBHEHUs peakiuil. CBoiicTBa
KHCJIOT, OCHOBAaHUI U coyiel B CBETE MPEICTABICHUH 00 3IEKTPOIUTHUYECKOM nucconmanun. KauecTBeHHbIe peaklinu Ha HOHBL. [loHsATHE O ruaponuse
coJei.

XUMUYECKUN DKCHEPUMEHT: O3HAKOMIJICHHE C MOJENAMHM KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEINECTB — METAaUIOB U HEMETAJIOB
(rpadura m anmasza), CIOKHBIX BEIIECTB (XJIOPUIA HATPHUs); UCCIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEAKIIMU OT BO3JEHCTBUS pa3IMIHbIX
(bakTOpOB; Hccae10BaHUE 3JIEKTPOIIPOBOIHOCTH PAaCTBOPOB BELIECTB, MPOLECCA AUCCOLUUAIMU KUCIIOT, IeJI0Yel 1 coseil (BO3MOKHO MCIIOJIb30BaHHE



BUJICOMATEPHAIIOB); TIPOBECHHUE OIBITOB, WLTIOCTPUPYIOIINX MPU3HAKH MPOTEKAHUS PEaKUuii MOHHOTO oOMeHa (0O0pa3oBaHHME OCajKa, BBIJCICHUE
ra3za, oOpa3oBaHHE€ BOJbl); OMBITOB, WJUTIOCTPUPYIOUIMX MPHUMEPHl OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX pEaKlIUi (TOpeHHe, peaklud pPa3iokKeHHs,
COEJIMHEHUs ); pacliO3HaBaHUE HEOPTraHMUECKHUX BEIIECTB C TIOMOIIIbIO KaU€CTBEHHBIX pEeaKIMi Ha MOHBI; PEeIlIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uibl U X cOeIMHEHUS

OOmas xapaktepucThka rajoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEpHble CTeNeHM okucieHus. CTpoeHue U (U3MyYecKHUe CBOICTBa
IPOCTBIX BEIECTB — TaJOreHOB. XHUMHUYECKHE CBOMCTBAa Ha MpHUMepe xJjopa (B3aMMOJEHCTBME C MeTalllaMM, HEMeTaJUIaMHM, ILIEeJIOYaMHu).
Xnoposogopoa. ConsiHasi KUCIIOTa, XMMUYECKHUE CBOMCTBA, MOJydyeHHE, MpuMeHeHue. JleficTBre XJopa M XJIOpPOBOJIOPO/a HAa OPTaHU3M 4YeJIOBEKa.
Baxkneilmume Xopuasl ¥ X HaX0XKJIEHUE B IIPUPOJE.

O6mas xapaktepuctuka 31eMeHTOB VIA-Tpynmbel. OcOOEHHOCTH CTPOCHHST aTOMOB, XapaKTEPHBIC CTETIEHN OKHUCIICHUS.

Crpoenue u ¢uznyeckre CBOIMCTBAa MPOCTHIX BELIECTB — KHUCIOpPOJa M Cepbl. AJIOTPOIHBIE MOAU(UKAIMK KUCIOpOJa U cepbl. XUMHUUYECKHUE
cBoiicTBa cepbl. CepoBOOpOA, CTpoeHHE, hU3NYECKHEe U XUMHUYecKHe cBoicTBa. OKCUABI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKcHaoB. CepHas
KHCJIO0Ta, (pu3nyecKkue U XUMMHUYECKUE CBOMCTBA (0OIIMe KaK MpeACTaBUTENs Kiacca KUCIOT M crenuduueckue). XuMHUECKUe peakluy, JeKaliue B
OCHOBE IMPOMBIIIJIEHHOT0 croco0a MoyiyueHus: cepHoil KUcioThl. [lpumenenue. Conu cepHOM KUCIIOTHI, KaueCTBEHHas peakiusl Ha Cyiab(paT-HOH.
Haxoxnenue cepsl u e€ coeAMHEHUN B MNpUpoJe. XUMUYECKOE 3arps3HEHHUE OKPYXKAIoWEed CpeAbl COCAWHEHUSIMHU Cepbl (KUCIOTHBIE IOXKIH,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOKI €T0 MPEI0TBPAICHUS.

OOmras xapakTepucTHKa 3J1eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOSHUS AaTOMOB, XapaKTepHbIE CTEIICHH OKUCICHHS.

A30T, pacripocTpaHeHHe B Ipupoe, pusndeckue 1 Xxumudeckue cBoiictea. KpyroBopot azora B npupozae. AMMHAK, ero GU3NYECKUe U XUMUYECKUE
CBOWCTBa, MojiydyeHue W mpumeHeHue. Coiau aMMOHHMSA, UX (PU3NYECKHE W XMMHUYECKUE CBOWCTBA, MpHMeHeHHe. KadecTBeHHas peakiys Ha HOHBI
aMMOHHUs. A30THasl KHCJIOTa, €€ mojiydeHHue, GU3NUYEeCKUe U XMMHYECKHE CBOWMCTBA (0OIIME KaK MPEICTABUTENs Kiacca KUCIOT U CHelUpUUIECKHE).
Hcnonp30BaHuE HUTPATOB U COJIEH aMMOHUSI B KQ4ECTBE MUHEPAJIbHBIX yI100peHU. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpeabl COETUHEHUSIMU
a30Ta (KMCIIOTHBIE JI0XKHU, 3arPsI3HEHNE BO3/yXa, TOUBHI U BOJAOEMOB).

®docdop, amnorponusie Monudukanuu Gochopa, pusudeckue u xummudeckue cporictBa. Oxeun pocdopa(V) u dhocdopHas kucnora, Gpusuveckre u
XHUMHUYECKHE CBOMCTBa, nonydeHue. McnonapzoBanue GpocdaroB B kauecTBe MUHEPAIBHBIX YI00pEHUI.

OO0mas xapakrepucTika 31eMeHToB IV A-Tpynmnsl. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTENICHH OKHCICHHS.

VYrnepon, alioTponHble MOAU(PUKALIUN, PACTIPOCTPAHEHHE B MPUPOE, PU3NYECKUE U XUMUUECcKHe cBoiicTBa. AncopOuus. Kpyrosopot yriepona B
npupoze. OKCHIBI yraepona, ux GU3NIecKue U XUMHYECKUEe CBOWCTBA, JICUCTBUE HA )KUBbIE OPTaHU3MBI, TIOJTYYCHUE U MPUMEHEHUE. DKOJIOTHIECKHE
npo0sieMbl, cBI3aHHbIE ¢ OKcuAoM yriepona(lV); runoresa rinodansHOro MOTEINICHUsS KJIMMaTa; MapHUKOBBIN 3¢ (deKT. YronbHas KUCIoTa U e€ Coly,
X (U3NYEeCKHe M XMMHUYECKHE CBOWCTBA, MOJy4YeHHE W NpuMeHeHne. KauecTBeHHas peakiusi Ha KapOoHaT-HOHBL lcmonb3oBaHne KapOOHATOB B
OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHble TOHATHS 00 OpPraHMYECKMX BEIIECTBAX KaK O COCOUHEHHUSAX yriiepoAa (MeTaH, 3TaH, THJICH, alleTWIEH, 3TAaHOJ, TNIHMLEPHUH,
yKcycHast kucnota). x coctaB u xumuyeckoe ctpoeHue. [lonsarue o Ouonornuecky BaKHBIX BEIIECTBAX: KUpPaX, O€iKax, yriieBoJaXx — U UX POJIU B
KHU3HU yesoBeka. MaTepuaabHOE €JUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COETUMHEHUI.

Kpemuuii, ero ¢usndyeckue U XMMHUYECKHUE CBOMCTBA, MoyydeHue U npuMmeneHue. CoeanHeHus KpeMHus B mpupoje. OOue mpencraBieHus: 00
okcuae kpemuusA(IV) u kpemuueBoil kucinore. CHIMKATBI, UX HCIOIB30BAHUE B OBITY, MEAUIIMHE, TIPOMBIIUICHHOCTH. BakHele cTpouTenbHbIC
MaTepHalbl: KepaMHKa, CTEKIIO, IIEeMEHT, OeTOH, kene300eToH. [Ipodaembl 6€30macHOro UCMIOIb30BaHMUs CTPOUTENBHBIX MAaTEpUAIOB B MOBCEAHEBHON
KU3HU.

XUMUYECKUH IKCIEPUMEHT: U3y4eHHe 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI; MPOBEICHUE KaUeCTBEHHBIX PEaKIUil Ha
XJIOPUI-MOHBI ¥ HAOJIIOJICHUE TTPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaKalouiue pU3NUecKue U XUMUIECKHE CBOWCTBA TaJIOTEHOB M UX COCIMHEHHUN
(BO3MOXKHO HCHOJB30BAaHUE BHUIECOMATEPHANIOB); O3HAKOMJIEHHE C oOpa3laMu XJIOpUIOB (TaJOre€HUI0B); O3HAKOMJICHHE C OOpa3lamMu cepbl U e€



COeIMHEHUSIMH (BO3MOXKHO HCITOJIb30BAaHHE BUICOMATEPHAIIOB); HAOIIOIEHUE Tpoliecca OOYIIIMBaHUS caxapa IMOJ JCHCTBHEM KOHIICHTPUPOBAHHOM
CEpPHON KHUCJIOTHI, HM3YYCHHE XUMHYECKHX CBOICTB pa30aBleHHOW CEpHOW KHUCIOTHL, MPOBEJCHUE KAYECTBEHHON peakuuu Ha CyabhaT-HOH U
Ha0JIto/IeHne MpU3HaKa e€ MPOTeKaHUs; 0O3HAKOMIIEHHE ¢ (pU3MUecKMMU CBOMCTBaAMH a30Ta, (pochopa U UX COeAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), OOpasliaMu a30THBIX U (GOCPOPHBIX YAOOpEeHUM; MONydyeHue, COOMpaHue, paclo3HaBaHHE W U3YyYEHHE CBOWCTB aMMHUAKa;
MPOBEICHUE KAaYECTBEHHBIX PEAKIIMi Ha MOH aMMOHUA U (pocdaT-HOH ¥ U3yUyeHHUE IPU3HAKOB UX MPOTEKAHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHON
a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCIOJIB30BaHHE BHIEOMATEPUANIOB); M3YYCHHE MOJENel KpUCTANTMYECKUX PEemIeTOK anmasza, rpadwura,
dynnepeHa; 03HaKOMIICHHE C TMPOIECCOM aJCcOpOIMKM pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM NPOTHUBOra3a; MOJydeHUE,
coOupaHHe, pacrio3HaBaHUE U W3YYCHHUE CBOWCTB YIIIEKHCIIOTO Ta3a; MPOBEICHNE KaUeCTBEHHBIX PEaKIMii Ha KapOOHAT- M CHIIMKAT-UOHBI U U3yUeHHUE
MPU3HAKOB MX MPOTEKAHUSA, O3HAKOMJIEHHE C MPOJIYKIMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMe
«BaxHeie HeMeTalIbl U UX COEIUHEHUS.

MeTa/uibl M UX COEIUHEHUSI

OO01mas xapakTepuCTUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB Ha OCHOBAaHHMM UX MOJoxeHUs B [lepuoanueckoit cucreMe XUMUYECKHX 3JIEMEHTOB
H. W. MenneneeBa u ctpoeHuss aromoB. CrpoeHue MerTawioB. Meraminueckas CBSI3b U METAJUIMUECKas KpUCTAIJIMYECKas pemérka.
DNEKTPOXUMHUUSCKHIA psJl HApsbKeHU MeTaoB. Ousnueckre U XUMUYECKUE CBOMCTBAa MeTaluioB. O01IMe cnoco0sl monydeHust MetasoB. [lonsTue
0 KOPpPO3UH METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CriaBel (CTallb, YYT'yH, JAIOpaJlOMUHUMN, OpOH3a) U UX NMPUMEHEHHE B OBITY U
MIPOMBILUIEHHOCTH.

[llenounbie MeTauibl: nojoxkeHue B [lepuoanueckor cucreme xumuyeckux sneMeHToB J[. . MenpaeneeBa; CTpoeHUE X aTOMOB; HAXO0XKIECHUE B
npupoje. Ouszndyeckue U XUMHUYECKHUE CBOMCTBA (HAa mpumepe HAaTpus U Kamus). OKCUIBI U TUAPOKCHUIBI HATpUs W Kanus. [IpuMeHeHue mienouHbIx
METAJUIOB M UX COCIMHEHUM.

[IlenoyHO3eMeENBHBIE METAJIIBI MAaTHUM U KaJbluii: nojoxeHue B [lepuoanueckoit cucreme xumudeckux aneMeHToB J[. M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJeHHUE B npupojie. Pu3nueckue u XMMUIECKHe CBOMCTBA MarHus M Kaiblvs. BaxkHemme coequHeHns KaabIus (OKCHI, THIP OKCHI,
conu). JKECTKOCTh BOABI M CIIOCOOKI €€ yCTpaHEHHUS.

Amomunnii: nonoxenue B llepuonnueckoit cucreme xumuyeckux sneMeHToB [l. M. MenaeneeBa; cTpoeHHE aTOMa; HAaXOXKIEHUE B MPHUPOJIE.
duznveckre U XUMUYECKUE CBOMCTBA aroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHIA U TUAPOKCHIA ATFOMHHUS.

Kenezo: monoxenne B llepmoamdeckoir cucreme xumudeckux 3nemMeHToB /[I. M. MenneneeBa; CTpoeHME aroma; HaXOXIECHHUE B MPHUPOJE.
duznueckre U XUMUYECKHe CBOMCTBa xkene3a. Okcuabl, Tuapokcusl u conu xene3a(ll) u sxenesa(Ill), ux cocras, cBOMCTBA U MOJIyYEHHE.

XUMUYECKUI HKCIIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3llaMy METaJJIOB U CIUIaBOB, UX (DU3MUECKHMMH CBOMCTBAMH; U3y4€HUE PE3yJIbTAaTOB KOPPO3HUH
METaJUIOB (BO3MOXKHO HCIIOJIb30BaHHUE BHUACOMATEPHANIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KalblMsid W HATpUs C BOAOU (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPHANIOB); UCCIIEOBAHUE CBOMCTB KECTKOW BOBI; IMpollecca TOPEHUs Kelle3a B KHUCIopojae (BO3MOKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEAKIM Ha WMOHBI (MarHus, Kajiblus, adtoMHUHMs, 1MHKA, xene3za(ll) m xeneza(lll),
menu(Il)); nHaGnrogeHwe W oOmMHMCaHHWE TPOILIECCOB OKpAIIMBaHMS IUIAMEHM HMOHAMHM HATpus, Kanusg M Kaiublus (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHUAIIOB); HCCIIEI0BaHNE aM(POTEPHBIX CBONCTB TMIPOKCH/IA ATFOMHHUS U THIPOKCH/IA IIMHKA; PEIICHUE SKCIIEPUMEHTAIBLHBIX 3a71a9 10 TEME
«BaxHeume MeTaJlIbl U UX COCUHEHUS».

XuMus M OKpysKawlas cpeaa

HoBble MaTepuansl 1 TEXHOJOTUU. BemiecTtBa U Marepuasnsl B MOBCEIHEBHOM >KM3HU 4Ye€JIOBEKa. XUMUS M 3/10pOBbe. be3omacHoe MCIoyib30BaHUE
BEIIECTB M XMUMHYECKHX peaknuii B ObiTy. [lepBas moMoIbs NMPU XUMUYECKUX O0XKOTrax W OTpaBiieHUsX. OCHOBBI JKOJIOTHYECKOW TPAMOTHOCTH.
XuMHYeCcKoe 3arpsi3HeHHE OKpYXKaroliel cpebl (mpeaenbHas nomyctumas koHentpamus Bemiects — [1JIK). Ponb xuMuu B pemieHnn s3K0I0rHuecKux
pooJieM.

[IpupoiHbIE HCTOUHUKH YTIEBOAOPOAOB (Yroib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U MPOMBIIIIEHHOCTH.



XUMUYECKUH IKCTIEPUMEHT: U3YICHHE 00pa3IoB MaTepUaIOB (CTEKIIO, CIUTABBI METAJUIOB, TIOJTMMEPHBIC MaTEPHAIIBI).

MexnpeameTHble CBSI3U

Peanuzanust MexXnpeIMETHBIX CBSI3€H MPH U3YyYEHUN XMUMHUH B 9 KJlacce OCYIIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OONIUX €CTECTBEHHO-HAYUHBIX
MOHSITHUIA, TaK U TOHSITHA, SBISIOMUXCS CUCTEMHBIMHU JJIsI OTACNBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO KA. Peanuzanus MexnpeIMeTHBIX CBsI3el
MIPU U3YYCHUH XUMUU B 9 KIllacce OCYIECTBISACTCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U TIOHITHH, SIBIISIOMIUXCS
CUCTEMHBIMU JJIsl OTJICNBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO6111e eCTeCTBEHHO-HAyYHbIE TTOHITHS: HAYYHBIA (paKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3, KJIaCCU(PUKALINS, TIEPUOJUIHOCTD, HAOTIOIEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOIEIb, SIBJICHHUE, TAPHUKOBBIN 2PPEKT, TEXHOTIOTHUS, MATePUAIIHIL.

®dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU, H30TOIbI, PaIHOAKTUBHOCTh, MOJICKYJIA, JICKTPHUUECKUHN 3apsi/l, IPOBOTHUKH,
MOJIYIPOBOHUKHU, TUAJICKTPUKH, (DOTOSIEMEHT, BEIIECTBO, Tell0, OO0BEM, arperarHoe COCTOSIHHE BEIIeCTBa, ra3, pacTBOp, PacTBOPUMOCTD,
KPUCTAJUTMYECKasl PEIIETKA, CTUIABhI, (PU3MYECKUE BETUIMHBI, €IUHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3 b1, COJHIIE.

buonorus: porocunres, npixanue, Ouocdepa, IKocUCTEMa, MUHEPAIIbHBIE YI0OPEHHUs, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPObI, OJIE3HBIE HCKONAEMbI€, TOILIMBO, BOJHBIE PECYPCHI.

INIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATBI

HSyquI/Ie XUMHUH B 8-9 Ki1acce HaIpaBJICHO HA TOCTUXKCHUC O6y’—IaIOH_[I/IMI/ICﬂ JIMYHOCTHBIX, MECTAITPCAMETHEIX U IMTPEAMCETHBIX PE3YJIbTATOB OCBOCHUA
y4eOHOTo0 npenMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUSI IPOrPaMMbI OCHOBHOT'O 00IIero 00pa3oBaHUs JOCTUTAIOTCA B X0/1e 0OyUeHHUsI XMMHH B €IMHCTBE y4eOHOU U
BOCHHTaTeHBHOfI NCATCIIBHOCTU OpFaHI/ISaHI/II/I B COOTBCTCTBUU C Tpa)II/ILII/IOHHBIMI/I pOCCI/II\/IICKI/IMI/I COHI/IOK}’J’IBTypHI)IMI/I nu )IyXOBHO-HpaBCTBeHHBIMI/I
OCHHOCTAMMU, HpI/IHHTBIMI/I B OGH.ICCTBG HpaBI/IHaMI/I nu HOpMaMI/I IIOBCACHUA U CHOCO6CTBYIOT HpOLIeCCﬁM CaMOIIO3HaHHA, CaMOpa3BI/ITI/IH nu
COIMATM3AITAN O0YYaFOIIIHXCS.

JIM4HOCTHBIE Pe3yNbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IlaTpuoTHYECKOr0 BOCTIUTAHUS

1) EHHOCTHOTO OTHOIICHHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY M HAYYHOMY HACJIE/INIO, IOHUMAHUS 3HAYCHUSI XUMUYIECKOH HAYKH B
KM3HU COBPEMEHHOrO OOIIEeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHON HH(OpPMAIMEH O MEepPeOBBIX TOCTHKEHUSAX M OTKPBITHSIX MHPOBOH U
OTEUYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOMCTBE MHUpa M OOIIECTBA;



I'paxxnaHcKOro BOCHMTAHUSA

2) TPEICTaBICHUS O COIHMAJIBHBIX HOPMAaxX M MPaBUJIaX MEXKIMYHOCTHBIX OTHOIICHHUN B KOJUICKTHBE, KOMMYHHKATHBHOH KOMIETEHTHOCTH B
OOIIECTBCHHO ITOJIC3HON, y4eOHO-MCCIICOBATEILCKON, TBOPUYECKOW M JIPYIMX BHJAX ACSITEILHOCTH;, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOU
JESTENBHOCTH TIPU BBIIOJIHEHUH YYeOHBIX, MO3HABATENBHBIX 3a7ay, BHINOTHEHUH XHMHYECKUX HKCIEPHUMEHTOB, CO3JaHHM Y4YeOHBIX MPOEKTOB,
CTPEMIJICHUA K B3aMMOIIOHUMAHHWIO U B3aUMOIIOMOIIX B IIPOLECCE 3TOU y‘IC6HOI>i JACATCIIbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MMOBEACHUC M IMOCTYIIKU
CBOMX TOBapUIIIEH C O3UIIMHA HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUI MOCTYIIKOB;

LleHHOCTH HAYYHOTO MO3HAHUSA

3) MHPOBO33PEHYCCKUX MPEJCTABICHUNA O BEIICCTBE W XUMHYCCKOW PEAKIUH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH W
COCTaBJIAIOIIUX OCHOBY IJId IMMOHHMMAaHUS CYIIHOCTH Haquoﬁ KapTUHBI MHUpaA; Hpe)ICTaBJ'IeHI/II\/'I 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUSA HNPHUPOABI,
B3aMMOCBSI35X YEIOBEKa C IPUPOIHOM CPEeIoi, O pOJIM XMMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

4) IMO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJTYUYCHHUEC HOBBIX 3HAaHUH 110 XHUMHU, H€O6X0}II/IMI)IX JJIA 00BSICHEHNS Ha6J'IIOJIaCMI)IX IMponIccCcoB 1
SIBJICHMI;

5) mo3HaBaTeIbHOW, MHOOPMAIIMOHHONW M YHUTATEILCKOW KYJIbTYPhl, B TOM 4YHCJEC HABBIKOB CAaMOCTOSITEIBHON pabOThl ¢ y4eOHBIMH TEKCTaMH,
CTIPAaBOYHOM JIUTEPATYPOil, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMH MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEpeca K OOYYEHHUIO W TO3HAHUIO, JIIOO03HATEIPHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpPa30BaHHIO, MPOECKTHOW M HCCIIEI0BATEIbCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAaIPaBJICHHOCTH U YPOBHS 00Y4EHUS B JalbHEHIIEM;

@opMHpPOBaHNsI KYJIbTYPbI 310POBbSI

7) 0co3HaHMS [IECHHOCTH JKU3HU, OTBETCTBEHHOT'O OTHOIIICHHUSI K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha 3J0POBBIN 00pa3 )KU3HU, OCO3HAHMS MTOCIIEICTBUI
U HENpUATHS BpPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aJKOroJis, HApKOTUKOB, KypeHHs), HEOOXOIMMOCTHU COOJIIOJIEHUS MpaBHJ O€30MacHOCTH MpHU
oOpallleHny ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY M peabHOMN KU3HH,

TpynoBoro Bocnutanusi

8) uHTepeca K MpaKTHYECKOMY M3YUYCHHUIO MPO(DECCHil U Tpya Pa3InYHOTO POJIa, YBAXKEHUE K TPYY U Pe3ysIbTaTaM TPYJIOBOM EATEIbHOCTH, B TOM
YHUCJIC Ha OCHOBEC NPHUMCHCHUA NPCIMETHBIX 3HAHUU 110 XHUMHUHU, OCO3HAHHOI'O BI)I60pa HH}IHBH}IY&J’IBHOﬁ TPACKTOPUU HNPOJOJIKCHUSA O6paSOBaHI/I$I C
y4€TOM JTMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTE; YCIeIHOM MpodeCCHOHATBHON NeSATEeTbHOCTH
Y pa3BUTUS HEOOXOIUMBIX YMEHHUI; TOTOBHOCTh aJIalITUPOBATHLCS B IPO(PECCHOHATBHOU CPEIE;

IKO0JI0rMYeCKOro BOCIUTAHNUS

9) 5KOJIOTHYECKH 11e7IECO00PA3HOTO OTHOIICHUS K MPUPOJE KaK MCTOYHUKY KH3HM Ha 3eMiie, OCHOBE €€ CyIIeCTBOBaHHS, MOHUMAHHUS [ICHHOCTH
3I0pOBOTO U Oe30macHOro oOpasza XU3HH, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3MYECKOMY U TICHXHYECKOMY 370POBBIO, OCO3HAHHUS
LIEHHOCTHU COOJIIOICHUS MTPpaBUI 0€301acHOTO MOBEACHHUSI PU pabOTE C BEIIECTBAMH, a TAKXKE B CUTYaLlUAX, YTPOXKAIOIIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

10) criocoOHOCTH MPUMEHSTH 3HAHHMS, TOJydaeMble PU U3yYCHUH XMMHUH, JUId PELICHUS 3a/1a4, CBS3AaHHBIX C OKPYKarolleld MPUPOIHOU CpPeloi,
MOBBIIICHUS] YPOBHS AKOJIOTMYECKOM KYIbTYPhl, OCO3HAHUS TI00aTbHOIO XapakTepa HKOJIOTMYECKUX MPOoOJIeM U MyTell UX peuieHHs! MOCPEICTBOM
METOA0B XUMUH,

11) 5KOJIOTHYECKOTO MBIIIICHHS, YMEHHSI PYKOBOJICTBOBATHCS MM B MTO3HABATEIbHOM, KOMMYHUKATHBHOM U COLMATBLHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocTtaBe MeranmpeqMETHBIX PE3yJIbTAaTOB BBIACISIOT 3HAYMMble A (POPMUPOBAHUS MUPOBO33PEHMS OOILICHAYYHbIE MOHATHUA (3aKOH, TEOpHS,
NPUHINI, THIOTE3a, (PaKkT, CUCTeMa, MPOLECC, IKCIEPHUMEHT M JIp.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IMpeaMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHUN M3 3THX MPEIMETOB (POPMHUPOBATH MPEICTABICHUE O IIEIOCTHOW HAYYHOW KapTHHE MUpA, U YHUBEPCAJIbHbIC YUeOHbIC



neicTBus (TO3HABATENIbHBIE, KOMMYHUKATHUBHEIC, DPETYISTUBHBIC), KOTOpbIE oOecrmeunBaioT (OPMUPOBAHHWE TOTOBHOCTH K CAMOCTOSITEIILHOMY
TUTAHUPOBAHUIO M OCYIIECTBIICHUIO Y4eOHOI 1eATeIbHOCTH.

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS O0Pa30BATEILHOW MPOTPAMMBI M0 XMMHH OTPAXKAIOT OBJIAJICHUE YHHBEPCATBHBIMU IMO3HABATEIHHBIMU
JeHCTBUSMH, B TOM YHUCJIE:

ba30BbIMU JIOTHYECKUMHM eHCTBUSIMH

1) yMeHHeM HCIOIb30BaTh MPUEMBI JOTMYECKOTO MBIILICHNS MPH OCBOCHUH 3HAHWIA: PACKPHIBATH CMBICT XHUMHUYCCKHX MOHSATHH (BBIICIATH UX
XapaKTepHbIC TMPHU3HAKH, yCTAHABIMBATh B3aWMOCBS3b C JIPYTHMH IOHSATHSMH), WCIIOJIB30BATh TMOHATHS JJIsi OOBSCHEHHS OTICIBHBIX (DAKTOB U
SIBIICHUH; BBHIOMPATh OCHOBAHMS W KPUTEPUU NI KJIACCU(UKAIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX DPEAKIMi; yCTaHABIUBATh MPHUUYUHHO-
CJICJICTBEHHBIC CBSI3M MEKIY OOBEKTAMH M3YyUCHUS; CTPOUTD JIOTHICCKUE PACCYKICHUS (MHIYKTHBHBIC, JTYKTUBHBIC, 10 aHAJIOTHH); JCJIaTh BHIBOJIBI
1 3aKIIFOYEHUS;

2) yMEHHEM MPUMEHSTH B MPOIECCE TO3HAHUS MOHATHS (TPEAMETHBIC U METalpeAMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3yEeMbIC B
XUMHH, TpeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMBIE B XUMUU MOJENbHBIC MPEICTaBICHUS — XMMHUYECKUN 3HAK (CHMBOJ JJIEMEHTA), XMMHUYECKas
dbopMyIia 1 ypaBHEHHE XHMHUYECKOHN peaKIMi — MPU PEIICHUN yI4eOHO-TIO3HABATEIFHBIX 3371a9; C YIETOM 3TUX MOJICIBHBIX MPEACTABICHNUN BBISBIISITH
U XapaKTepHU30BaTh CYIIECTBEHHBbIC NPHU3HAKKA HM3YyYaEMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB M XUMHUYECKHX pEaKIMil, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CIICACTBEHHBIE CBSA3H U MMPOTUBOPEUUS B U3YYaeMbIX MPOLIECCax U SIBICHUSX; MIpejIaraTh KpUTEpUu JJIs BBISIBICHUS ATHX
3aKOHOMEPHOCTEH M MPOTUBOPEUHil; CAMOCTOATEIHHO BHIOMpATh CIOCO0 pemieHusl y4eOHOU 3amauu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOSAIINNA ¢ YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB);

Ba3oBbpIMM McCIe0BATEILCKUMH AeHCTBHSIMU

3) yMeHHEM HCITOJIb30BaTh MOCTABJICHHBIC BOIPOCH B KAYeCTBE HHCTPYMEHTA MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI JIJIS1 (JOPMHUPOBAHUS THIIOTE3bI
IO TIPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYXKICHHI;,

4) npuoOpeTeHre OMbITA 10 ITAHUPOBAHHUIO, OPTaHU3AIMK U MTPOBEACHUIO YICHUUYECKUX SKCICPUMEHTOB: YMEHHE HAOII0IaTh 3a XOI0M IIpoIliecca,
CaMOCTOSITENILHO TPOTHO3UPOBATh €ro pe3ynabTaT, GopMyaupoBaTh 000OIIEHUS M BBIBOJBI MO pe3ydbTaTaM MPOBEAEHHOTO OMbITa, MCCIEIOBAHUSA,
COCTaBJISITH OTYET O MIPOJICTTAHHOMN paboTe;

Pa6oroii ¢ undgopmanuei

5) ymMeHHeM BBIOMpATh, aHATM3UPOBATH U MHTEPIPETHPOBATH UHPOPMAIIUIO PA3IMIHBIX BUIOB U (POPM MPEACTABICHHS, MMOJyU4aeMyI0 U3 Pa3HbIX
WMCTOYHUKOB (HAYYHO-TIOMYJSpHAST JTUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIpaBOYHBIE MOCOOWs, pecypchl VHTepHETa); KPUTHUYECKHU OIICHHWBATH
MIPOTUBOPEUHMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHEM MPUMEHSATH pa3IHyYHBbIE METOJbI U 3alpOoChl PU MOUCKE U OTOOpe MH(OPMAIMK U COOTBETCTBYIOIIMX TaHHBIX, HEOOXOJIUMBIX IS
BBIMIOJTHEHHSI y4EOHBIX M TIO3HABATENbHBIX 3a/lad OINpeAeNIEHHOr0 THIA; NMPUOOPETEeHHE OmIbITa B O0JAaCTH HCIOJIB30BAaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpOH aKTHBHOTO HCIOJB30BAaHUS PA3THYHBIX MOUCKOBBIX CHCTEM; CaMOCTOSITEIHHO BBIOMPATH
ONTUMAaJbHYI0 (OpMy MpeicTaBieHUs WHPOPMALMU M WUIIOCTPUPOBATH pelIacMble 3aJaud HECIOXHBIMH CXEMaMH, JuarpamMMaMu, JIpYyruMU
dbopmamu rpadKu ¥ UX KOMOUHAITUSMU;

7) yMEHHMEM WCIOJIb30BaTh M AHAIM3UPOBATH B TpoOlEcCe Y4YeOHOH U HCCIIEAO0BATEIbCKOM JMEATEIBHOCTH HWH(OPMAIUIO O BIMSHUH
MIPOMBINIIICHHOCTH, CEJTHCKOTO X0351CTBA M TPAHCTIOPTA HA COCTOSTHUE OKPYKAOIIEH TPUPOTHONU CPEJIbI;

YHuBepcaabHBIMH KOMMYHHUKATHBHBIMH A€W CTBUSIMH

8) ymeHnmeM 3amaBaTh BOMPOCHI (B XOJ€ OUANOra W/WIH JUCKYCCHH) TIO CYIIECTBY OOCYXIaeMOil TeMbl, (OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHUTENFHO BBITIOTHEHUS MPEJI0OKEHHOH 3a1a4u;

9) nproOpeTeHKE OIbITA MPE3CHTAIIMN PE3YJIbTATOB BBHIOIHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (JIaOOPaTOPHOTO OIbITa, Ja0OPATOPHON PabOTHI MO
UCCJIEIOBAaHUIO CBOMCTB BELIECTB, Y4€OHOTO MPOEKTA);



10) 3aMHTEpECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH TMO3HABATEJIBHOW W HMCCIIEIOBATEILCKOW JCATEIBHOCTH TPH PEIICHUM BO3HHKAIOIIHX
npobjeM Ha OCHOBE ydéra OOLIMX HMHTEPECOB M COIVIACOBAaHUS MO3MLIMN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAMHALUS
COBMECTHBIX JICHCTBHI, ONpe/ieIeHne KPUTEPUEB TI0 OLIEHKE Ka4eCTBA BBIIIOJHEHHON padoThI U 1. );

YHuBepcaabHBIMH PeryJIATHBHBIMHU A€ CTBHAMH

11) yMeHHEM CaMOCTOSTEIBHO OMNPEACNIATh IEIH JCATSIBHOCTH, IUIAHUPOBATh, OCYIIECTBISATH, KOHTPOJIMPOBATH M MHPU HEOOXOIMMOCTH
KOPPEKTHPOBATh CBOIO JEATEIBHOCTb, BHIOMpaTh Hanbosee 3(PpeKTUBHbIE CIOCOObI peleHHs Y4eOHBIX M MO3HABATENbHBIX 33]a4, CAMOCTOSATENBHO
COCTaBJISITh WM KOPPEKTUPOBATH MPEJIOKEHHBIN alrOpUTM AEMCTBUI MPU BHINOIHEHUH 33JaHUN ¢ YUETOM MOJIYUYEHHs] HOBBIX 3HAHUI 00 M3ydaeMbIX
00BEKTaX — BELIECTBAX U PEaKIHIX; OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yJibTaTa 3asiBICHHOH 11eIH;

12) yMeHHEM UCTIONB30BATh U AHAIM3UPOBATH KOHTEKCTHI, IPEJIaracMble B YCJIOBUH 3aJaHUH.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOEHUIO 00S3aTENILHOTO COJEP)KaHUS, YCTaHOBJIEHHOI'O NAHHON NpHUMEpHOW paboueil MmporpaMMoH,
BBIJICJISIIOT: OCBOGHHBIE 00YUYAIOIIMMUCS HAayYHbIC 3HAHUS, YMEHHS ¥ CLIOCOOBI IeHCTBUH, crienuduyeckue sl IpeAMETHON 00macTu «XUMUS», BUbI
NESITEIbHOCTH IO TOJTY4YEHUI0 HOBOT'O 3HAHUS, €0 MHTEPIPETalluu, IPeoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyalUsX.

[IpenmeTHble pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Yy 00YUAIOIIUXCS CICAYIOIINX YMEHUI:

8 KJIACC

1) packpvieams cmblci OCHOBHBIX XMMHUUYECKUX MOHSATHIA: aTOM, MOJIEKYJIa, XHMHYECKHI 3JIEMEHT, MIPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAs M HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTENIbHAs aTOMHAs M MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi J10J11 XMMHUUYECKOI'O JIEMEHTa B COEAMHEHUHU, MOJISIPHBI 00BEM, OKCHUJ, KHUCIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIILHOCTD, CTEIECHb
OKMCJICHMS, XMMHUYECKasl peakuus, KIacCupuKaus peakuui: peaklui COCIUHEHUs, PEaKLUU PA3JIOKEHUs], peaklMK 3aMELIeHNs, peakluu oOMeHa,
9K30- U DHIOTEPMHUYECKHE PEaKIHH; TEIUIOBOM 3(PQeKT peaxkmuu; sapo aroma, SJIEKTPOHHBIH CIOW aToMa, aTOMHas OpOWTalb, Paguyc aTroma,
XMUMHUYECKasl CBSI3b, MOJIAPHAS U HEMOJIIpHAasi KOBAJICHTHAs CBSA3b, HOHHAS CBsI3b, MOH, KATUOH, aHWOH, PacTBOP, MaccoBas J0JIs BelecTBa (MPOLEHTHas
KOHIIEHTpALUs1) B paCTBOPE;

2) unnrocmpupogams B3aUMOCBS3b OCHOBHBIX XMUMHYECKHX IMOHATHH (CM. M. 1) M NPUMEHSTH 3TH TOHATHS IPU OIKMCAHHU BEUISCTB U HUX
IIPEBPALLCHN;

3) ucnonvzosams XAMAYECKYIO CUMBOIIUKY ISl COCTAaBIICHUS ()OPMYIT BEIIECTB U YPABHEHHI XUMHUYECKUX PEaKIIHUii;

4) onpedensms BAICHTHOCTh aTOMOB JJICMEHTOB B OHHApPHBIX COCIMHCHUSIX; CTCIICHb OKHUCICHHS JJIEMEHTOB B OWHAPHBIX COCAMHCHHUSX;
MIPHUHAJICKHOCTD BEIIECTB K ONpPEeNEHHOMY KJIACCy COEIUHEHNH 1o (opMynaM; BUJ XUMUYECKOH CBsI3U (KOBaJIEHTHAsI U MOHHAs) B HEOPraHWY €CKUX
COEJIMHEHUSX;

5) packpvieams cmwicn Tlepuomndeckoro 3akona J[. WM. MenneneeBa: AeMOHCTPUPOBAaTh MOHHUMAHHE TEPHOJMYCCKONW 3aBUCHMOCTH CBOWCTB
XUMHMUYECKHUX 3JIEMEHTOB OT MX MOjoXeHHs B [leproauueckoil cuUCTEME; 3aKOHOB COXpPAHEHMsI MacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HUsI, 3aKOHa ABOraJipo; ONHUCHIBaTh U XapaKTepu3oBaTh TabumuHyo Gopmy Ilepmonudeckoil cucteMbl XUMUYECKUX JIEMEHTOB!
pa3nuyaTh MOHATHUS «TJIaBHas nmoArpymnmna (A-rpymma)y u «modouyHas moarpymmna (b-rpynmna)», Manbie 1 GOJbIINE TEPUOIBI; COOTHOCUTH 0003HAYCHHUS,
KOoTOpble uMeroTes B Tabnuue «llepuonnyeckast cuctema xumuueckux sneMmeHToB [I. M. MenneneeBa» ¢ UMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMUYECKHUX JIEMEHTOB (COCTaB U 3aps sipa, 00IIEe YHUCIIO JIEKTPOHOB U PACIPEIEICHHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

6) xnaccuguyuposams XUMIUUYECKUE 3JIEMEHTHI; HEOPraHUYECKHE BEIECTBA; XUMUYECKHE PEAKIHMH (110 YHCITYy M COCTABY YYAaCTBYIOUIMX B PEaKLIUH
BEIIECTB, 110 TEIUIOBOMY P PEKTY);



7) xapaxmepuzosamv (onucviéamy) OOIIME XUMHYECKHE CBOWCTBAa BEIIECTB pAa3JIMYHBIX KJIACCOB, MOATBEP)KAAs OIHMCAaHUE NpPHUMEpaMH
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOUIMX XUMHUUECKUX PEAKIIMIA;

8) mpocnozuposams CBOWCTBA BENIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOTO COCTaBa; BO3MOXKHOCTH MPOTEKaHHsS XUMHUYECKUX MPEBPALICHUN B
Pa3IUYHBIX YCIOBUSIX;

9) eblyuCHAMbG OTHOCUTENBEHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB; MaCCOBYIO JIOJIF0 XUMHYECKOTO dJIEMEHTa 110 (hOpMyIie COeTNHEHHS;
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOAUTH PACUETHI 10 YPABHEHHUIO XUMUYECKON PEaKLUy;

10) npumenssime OCHOBHBIC ONEPALMA MBICIUTEIBHON JEATEIBHOCTH — AaHalIW3 M CHHTE3, CpaBHEHHE, OOOONIeHWe, CHCTEMAaTH3aIUo,
KJ1accU(UKaLMIO, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX CBSA3E€H — JJI U3y4YECHHUs CBOMCTB BEIIECTB U XMMHUYECKHUX PEAKLUi; €CTECTBEHHO-HAyYHbIE
METO/]Ibl T03HAHUS — HAOJI0JIeHHE, U3MEPEHHE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEasbHbIM U MBICJICHHbIN);

11) cnedosams npaBUIaM MOJIB30BAHMS XUMUYECKON MOCYION U Ja00OpaTOPHBIM 000PYJIOBAHUEM, a TAKXKE TPAaBUIIaM OOpAICHUS C BELICCTBAMH B
COOTBETCTBUM C WHCTPYKLUHUSMHU I10 BBIMIOJIHEHUIO JIa0OPATOPHBIX XUMHUYECKHX OINBITOB MO TMOJYYEHUIO U COOMpPAHHI0 Ta3000pa3HBIX BEIIECTB
(Bomopoma M KHCIOpPOAA), NMPUTOTOBIEHUID PACTBOPOB C ONPEAEIEHHOW MAacCOBOM JOJIEH pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATH M NPOBOIUTH
XUMHUYECKHE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB ILIEJIOUYEH M KUCIOT C MOMOIIBI0 MHANKATOPOB (JaKkMyc, (heHondTanent, METUIOpaHX U

ap.).

9 KJIACC

1) packpvieams cmbici OCHOBHBIX XHMHWYECKUX TOHATUI: XMUMHYECKHH 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHUCJICHMS, XMMHUYECKas peaklus, XMMHYecKas CBS3b, TEIUIOBOM 3 QeKT
peaKkIy, MOJIb, MOJIIPHBI OOBEM, PAcTBOP; AJIEKTPOIMUTHL, HEINEKTPOIMTHI, SJCKTPOTUTHYECKAs IUCCOIMALUS, PEAKIUd HOHHOTrO oOMeHa,
KaTaJnu3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMble pPEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLUH, OKHUCIUTENb,
BOCCTAHOBUTENIb, OKHCIIEHHE M BOCCTAHOBIIEHHE, aJUIOTPONHUs, aM(POTEPHOCTb, XMMHUYECKas CBs3b (KOBaJCHTHAs, HOHHAs, METAJUTMUYECKas),
KpHUCTaJNIn4ecKas pemeéTka, KOppo3us METaJJIOB, CILIaBbl; CKOPOCTh XUMHUECKON peakuuu, nmpeaensHo gonycrtumast konnenrpanus (I11K) Bemectsa;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHH (cM. 1. 1) M NpPUMEHSTHh STH TOHATUS TPU ONMUCAHUHM BEUICCTB M HUX
MPEBPAILCHUI;

3) ucnonvzosams XUMUYECKYIO CUMBOJIUKY JUISl COCTaBICHUS (POPMYJT BEIIECCTB U YPABHCHUN XMMUYECKUX PEaKIIHM;

4) onpedensmb BaJCHTHOCTb M CTCIICHb OKUCICHUS XHMHYECKHX 3JEMCHTOB B COCAMHEHHSX PA3IMYHOIO COCTABa; NMPUHAUICKHOCTh BELIECTB K
OTIpeNIeIEHHOMY KJIacCy COEAMHEHWH 1o (opMynaMm; BHJI XHMHYECKOH CBs3M (KOBaJICHTHAas, HOHHAs, METAJUINYEeCKas) B HEOPTaHUYECKHX
COEJIMHEHUSX; 3apsA] MOHA M0 XUMHUYECKOW (Gopmylie; XxapakTep cpeibl B BOJHBIX PaCTBOpaX HEOPraHMYECKUX COETUHEHMH, TUIl KPUCTAJUIMYECKOMN
PELIETKU KOHKPETHOT'O BELIECTBA,

5) packpvieams cmoicn Tlepuopnmueckoro 3akoHa JI. M. MenjaeneeBa ¥ IEeMOHCTPUPOBATH €r0 MOHMMAaHHE: OIMKCHIBAT M XapaKTEPHU30BaTh
tabnnunyto Gopmy Ilepuonnueckoil cucTEMBbl XMMHMUYECKHX 3JIEMEHTOB: pa3iinyaTh MOHATHS «rjaBHas mnoArpymna (A-rpynmna)» M «mnobouyHas
noarpynna (b-rpynma)», Manble U GonblIMe NMEPHOABI; COOTHOCUTh OO0O3HAYEHHUS, KOTOPbIE MMEIOTCS B MEPUOAMYECKON TaliMIle, C YHUCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHMS aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M 3aps] sjapa, OO0Ilee YHCIO D3JIEKTPOHOB M pacHpelesieHHe HX IO
AJIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHUHU CBOMCTB 3JIEMEHTOB M HX COEIMHEHHMH B MpejaesaX MaslblX MEepHUOJOB U
IJIaBHBIX MOATPYHI ¢ Y4ETOM CTPOCHUS UX aTOMOB;

6) xnaccuguyuposams XUMIUYECKUE SJICMEHTHI; HEOPraHUYECKHE BEIECTBA; XUMUYECKHE PEAKIMH (110 YHCITYy M COCTABY YYACTBYIOUIUX B PEAKIIUH
BEIIECTB, 110 TEIUIOBOMY P PEKTY, 0 H3MEHEHUIO CTETICHEH OKMCIICHUS! XUMUYECKUX DIIEMEHTOB);



7) xapaxmepuzoeéams (ONMUCHIBATH) OOIIME M CIEHUPHYSCKHE XMMHUYECKUE CBOMCTBA MPOCTBIX M CIOXHBIX BEIICCTB, MOATBEPXKIas OMHCAHHUE
pUMEPaMU MOJIEKYJISPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKHX PEaKLIN;

8) cocmasnsimeb ypaBHEHUS AIICKTPOIUTUYCCKONW TUCCOIMAIIMH KHCIIOT, IEIOYCH U COJICH; MOJTHbIC U COKPAIIEHHBIC YPAaBHCHUS PEaKIMii HOHHOTO
oOMeHa; ypaBHEHHUs PeaKLni, MOATBEPKAAIONINX CYIIIECTBOBAHNE T€HETHUECKOM CBSA3M MEXY BELIECTBAMHU PA3IMUHBIX KJIACCOB;

9) packpvieamv cywHOCHb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA TIOCPEICTBOM COCTABIICHHS JICKTPOHHOTO OallaHca ITUX PeaKI[Hii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHUS XMMHUYECKUX MPEBPAIICHHN B Pa3IMYHBIX
YCIIOBUSIX;

11) 6bluucasims OTHOCUTENBHYIO MOJICKYIISIPHYIO H MOJIIPHYIO MAacChl BELIECTB; MACCOBYIO J0JIF0 XUMUYECKOT0 AJIEMEHTa 0 (OpMyIie COCTHHEHNS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUECKON peakiuy;

12) credoeéams mipaBuIIaM MOJIB30BAHHUS XUMHUYECKON MOCYION U J1a00paTopHBIM 000PYAOBaHUEM, a TAK)KE MpaBUJIaM OOpAIIeHHs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIHUSMH IO BBIIIOJIHEHUIO JIA0OPATOPHBIX XHMUYECKUX OIBITOB IO MOJYYEHUI0 U COOMpPAHUIO ra3000pa3HBIX BEIIECTB
(aMMHaka ¥ yrieKucioro rasa);

13) npoeooums peakuuu, MOATBEPIKAAONINE KAYSCTBEHHBIH COCTAaB pA3IMYHBIX BEHICCTB: PACIO3HABATh OMBITHBIM IMYTEM XJIOPHI-, OPOMHUI-,
noaua-, kKapoonar-, ¢pocdar-, cunukar-, cyabQar-, FTHIPOKCUI-UOHBI, KATHOHBl AMMOHHS M MOHBI U3yYEHHBIX METAJIOB, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHNYECKHUX BEIECTB;

14) npumernsimv OCHOBHBIC OIEPALIMH MBICIHTEILHON JCATEILHOCTH — aHAJIU3 U CHHTE3, CPaBHEHHE, 00OO0IICHNE, CUCTEMATH3aIMIO, BBISBICHHAE
IIPUYMHHO-CJIEICTBEHHBIX CBS3€il — JJIs1 M3ydeHMsI CBOMCTB BEILECTB M XUMHYECKHUX PEAKIMH; €CTECTBEHHO-HAy4YHbIC METOJbl INMO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MO/ICTTMPOBAHUE, SKCIIEPUMEHT (pEabHbIA U MBICIICHHBIH).

TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
Ne | HammeHnoBaHue pa3jiesioB U KoanuyectBo yacos DJIeKTpOHHBIe (LU (POBBIE) 00pa3oBaTelbHbIE PeCypchl
n/n TeM IPOrpaMMbl

BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHE
padoThI padoTbI

Paznen 1. HepBOHaqanbnme XUMHYECCKHUE ITOHATHS.

1.1. | Xumuss — BakHasi 00,1aCTh 3 0 1 https://resh.edu.ru/subject/29/
€CTECTBO3HAHUS H https://resh.edu.ru/subject/lesson/1521/star
NPaKTHYECKOH t/POLI ypok Nel-5.

OeATEJIbHOCTHU YeJIOBEeKAa. bubanoreka BUICOYPOKOB

https://interneturok.ru (8 xacc)
http://maratakm.narod.ru Caiit «Mup
XUMHN»

http://webelements.narod.ru TomyssipHast OMOIHOTEKa XUMHUYCCKUX
DJICMCHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-




predmet-himii.html

1.2.

BenrecrBa
U XUMHYeCKHe peaKkIum.

18

1.5

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1522/star

t/POII ypok Ne6-7.

bubnuoreka BuaIe0ypokoB

https://interneturok.ru (8 kmacc)
http://classchem.narod.ru KonTpern — Xumus s
BCEX:y4eOHOMH(DOPMAIIMOHHBIN CalT
http://experiment.edu.ru AJIXMUMUK: caiit JI.1O.
Anuk6epooiihttps://videouroki.net/video/himiya/8-
class/khimiia-8-klass/

Uroro no pazgeny

21

Paznen 2. Baxkneiilune npeacTaBur

€JIM HCOPraHUY€CKHUX BECIIECTB.

2.1.

Bozayx. Kuciopon. Ilonsitue
00 okcupaax.

6

0

https://resh.edu.ru/subject/2
9/
https://resh.edu.ru/subject/2
9/8/PD11I ypoxk
Nell,12,15,16,23.
bubnuoreka BuaeoypokoB
https://interneturok.ru (8
KJ1acc)
http://www. nanometer.ru OHaiiH-ClIpaBOYHUK XUMUIECKUX
hiiementoBWebElements
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-
I-ih- prevraweniyab/sostav-vozduha

2.2.

Boaopoa.
IloHsiTHE 0 KHCJI0TAX
H COJISIX.

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

ypok Nel13,19,20,21,22.

bubnunoreka Buneoypokos https://interneturok.ru
kiacc) http://classchem.narod.ru KouTpen —
Xumust U1t BceX:y4eOHOUH(POPMAIIMOHHBIN CallT




http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypok/8-
KJIacC- TIEPBBIA-TOI-00y4eHUS/ypOK-4 7 -KUCTOTHI-COCTaB-
KJIacCU(HKALUSI- HOMCHKIIATYpa-MOITy4eHUE-KUCIOT
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypoK/8-
KJIacC- MEPBBIA-TOA-00yueHUs/ypOK-49-conuknaccudukanms-
HOMEHKJIATYpa- CIIOCOOBI-ITOTyYEHHSI-COICH

2.3.

KoaunuyecTrBeHHbIe
OTHOLICHUS B XMMHH.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
PAIII ypok Ne8,9,10
bubnunoreka BUIEOypOKOB
https://interneturok.ru (8
KJ1acc)

http://chemistry. narod.ru
XuMuK.py: caiit 0 Xumuu
https://www.yaklass.ru/p/hi
mija/8-klass/raschetnye-
zadachi-po-khimii-
14608/kolichestvo-
veshchestva226776/re-
9laeb5ac2-1e8d-416d-936f-
0645b96f2afa

2.4.

Boaa. PacTBopsl. [lonsTue
00 OCHOBAHUSAX.

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

POII ypok Nel4,17,18,23

bubnuoreka BugeoypokoB
https://interneturok.ru (8

KJ1acc)

http://chemistry. narod.ru

XuMuK.py: caliT 0 XumMnn




2.5.

OCHOBHBIE KJIACChI
HEOPraHN4ecKuX
COeIHHEHMIA.

11

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

PO ypok Nel5-24

bubnuoTeka BU1€0ypOKOB

https://interneturok.ru (8

KJ1acc)

http://classchem.narod.ru KouTpen — Xumus 1j1s BCex:




y4aeOHOMH(DOPMAITMOHHBIN CalT

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
https://lwww.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-
veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-
e412- 44d8-b12f-albfl6aa7772

Htoro mo pazneny 31

Paznen 3. llepnonnueckuii 3axkon u [lepuoanyeckasi cucrema xumudeckux jiementon /1. U.
MengeneeBa.CTtpoeHne aToM0B. XUMHYECKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE PEaKIMH.

3.1. | llepuoauyeckuii 3aK0H 7 1 0 https://resh.edu.ru/subject/29/
IMepuoanyeckas cucrema https://resh.edu.ru/subject/29/8/
XMMHYECKHX 3J1eMEHTOB PO ypoxk Ne25-28
. . MenneneeBa. bubnuoTeka BU1€0ypOKOB
CtpoeHue aToma. https://interneturok.ru (8 kmacc)

http://classchem.narod.ru KouTpen — Xumus ams
BCEX:y4eOHO MH(DOPMALIMOHHBIN CANT.

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-
d-i- miendielieieva.html
https://resh.edu.ru/subject/lesson/2053/start/

3.2. | XumMu4eckasi CBSI3b. 8 1 0 https://resh.edu.ru/subject/29/
OKHUCAUTEIHLHO- https://resh.edu.ru/subject/29/8/
BOCCTAHOBUTEJIbHbIE POIII ypok Ne29-34
peakuum. bubnunoreka BUIEOypOKOB

https://interneturok.ru (8
KJ1acc)

http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-
vosstanovitelnye- reakczii

Wroro no pazneny: 15
PesepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB 68 |4 6.5

I10 ITPOT'PAMME




9 KJIACC

Ne | HaumeHoBaHMe pa3/iesioB U TeM KoJsnyecTBO 4acos duaekTpoHHbIe (HM(pPoBbIE) 00pa3oBaTebHbIE PeCYPChI
n/n NporpamMMsl
BCE€ro | KOHTPOJbHbIC NMpaKkTH4YC€CKHEe
padoThI padoThI
Pa3nen 1. BemecTBO M XUMHYeCKHE PeaAKIIUH.
1.1. | loBTOpenue u yriayoaenue 6 1 0 https://resh.edu.ru/subject/29/
3HAHWI OCHOBHBIX Pa3/ieJioB https://resh.edu.ru/subject/29/9/
Kypca 8 kiacca. bubnuoreka BUaeOypoKoB
https://interneturok.ru (8 kmacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHOBHbBIE 3AKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/
XHUMHYECKHX peaKIuid. https://resh.edu.ru/subject/29/9/
POIII ypok Nel-4
bubnuoreka BugeoypokoB
https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
1.3. | DaexkTponuTyeckas 10 1 1 https://resh.edu.ru/subject/29/

aucconuanmns. XuMuyecKue
peakiuu B pacTBOpax.

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

POII ypox Ne5-9

bubnuoTeka BU1€0ypOKOB

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




Utoro no pazneny

20

Pa3nea 2. HeMeTaJIbI M HX COeINHEHMNSI.

2.1.| O6mas xapakTepucTHKa 5 https://resh.edu.ru/subject/29/
XUMHYeCKnX 3JieMeHToB VIIA- https://resh.edu.ru/subject/29/9/
rpynnbl. ['ajnorensl. PO ypok NelO
bubnuoTeka Bu1€0ypOoKOB
https://interneturok.ru (9 knacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov
2.2.| O6mas xapaKTepucTHKa 5 https://resh.edu.ru/subject/29/
XHMHYECKHUX dJ1eMeHTOB VIA- https://resh.edu.ru/subject/29/9/
rpynmnbl. Cepa u eé coeuHeHHSsI. POII ypok Nel1-13
bubnuoTeka Bu1€0ypoKOB
https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy
2.3. | O6mas xapaKTepucTHKa 7 https://resh.edu.ru/subject/29/
XHMHYECKHUX 3JIeMeHTOB VA- https://resh.edu.ru/subject/29/9/
rpynmnsl. A30T, ¢pochop u ux PO ypox Nel4-16
COeUHEHHS. bubnuoTeka BU1€0ypoKOB
https://interneturok.ru (9 knacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
2.4. | O0uIasi XapaKkTepuCTHKA 12 https://resh.edu.ru/subject/29/

XUMHYECKHX djeMeHToB IVA-
rpynmnsbi.

Yriepoa M KpeMHHUH U HX
coeIUHEHHSsI.

https://resh.edu.ru/subject/29/9/
POII ypok Nel7-21

brbnnoTexa BUI€OypOKOB

https://interneturok.ru (9 knacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-
klass/




Utoro no pazneny

29

Pa3nen 3. MeTaJliibl M X COeJMHEHHUS.

3.1. | O6wme cBoOiicTBA METAJLJIOB.

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

https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/

POHI ypok Ne22

bubnuoTeka BUIEOypOKOB

https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-
metallov https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2. | BaxHeiflue MeTALIbI M HX
COCAUHECHMUHS.

10

0.5

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

POII ypox Ne23-27

bubnuoTeka BUIEOypOKOB

https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Htoro no pazaeny:

14

Pa3znen 4. Xumus u okpyxkamias cpeaa.

4.1. | BemecTBa H MaTepuajbl B
JKM3HU YeJI0BeKa.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
bubnuoreka Buneoypokos https://interneturok.ru (9
KJ1acc)




Utoro mo pazneny:

PesepBHoe Bpemst

OBUIEE KOJIMYECTBO YACOB IIO | 68 6 5.5

[TPO'PAMME

MNOYPOYHOE IINIAHUPOBAHHUE

8 KJIACC

Ne Tema ypoka KonnuyecrBo yacos Bunel, ¢opmbl

n/n KOHTPOJIS

BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe
padoThI padoTbI

1. | Ilpenmer xumuu. Poab XUMUM B )KU3HU 1 |0 0 YcTHBIN ompoc;
YeIoBeKa.

2. | Xumus B cucteMe HayK. MeTo bl 1 1|0 0 YcTHBIN ompoc;
MO3HAHUS B XUMUH.

3. | 3HAaKOMCTBO € MTpaBHIaAMH OE30MTaCHOCTH 1 |0 1 YcTHBIN onpoc;
U mpuéMaMu paboThl B XUMUYECKOH [IpakTnueckas
naboparopun. [Ipaktuueckas padora Ne 1 pabora;
"ITpaBmiia paboTHI B JIAOOPATOPUU H
npuéMbl 00palleHus C TaOOPaTOPHBIM
obopynoBanuem".

4. | Tena u BemectBa. dusndeckue cBOWCTBA 1 |0 0 YcTHBI onpoc;
BEIIECTB. ATperaTHoe COCTOSIHUE TectupoBanue;
BEIIECTB.

5. | UucTtele BemiecTBa 1 cmecu. CrocoO0bl 1 0 0 ITuceMeHHBIH
paszzesneHus cMecei. KOHTPOJIb;

6. | Ilpaktuyeckas pabora Ne 2 "Pazmenenme| 1 |0 1 [IpakTrueckas
cMmecei (Ha npuMepe OYHUCTKH paborta;

MMOBapEHHOM coin)".




Atombl u  MoJekynbl. IIpocteie U
CJIOXHBIE BEIIECTBA.

[TuceMeHHbIN
KOHTpOJIb;
YCTHBIN 01poc;

8. | Xumuueckue 3JIEMEHTBHI. 3HaKKu YcrHblid onpoc;

(CMMBOJIBI) XUMHYECKUX JIEMEHTOB. XUMUYECKUI
IUKTAHT;

9. | ATOMHO-MONEKYJIIpHOE YyueHue. 3aKoH YcTHBINA Onpoc;
IMOCTOSIHCTBA COCTaBa BEIIECTB.

10. | Xumuueckas popmyna. BanenTHoCT YceTHBIN ompoc;
aTOMOB XUMHYECKHUX DJIEMEHTOB.

11. | CocTtaBienue XuMHUYECKUX (HopMyaT IO ITuceMeHHbIH
BaJIEHTHOCTH. HaxoX[geHue BaJeHTHOCTHU KOHTPOJIb;
XUMHUYECKHUX DJIEMEHTOB 110 (hOopMYyIIe.

12. | OtHOCHUTENBHAS aTOMHAas macca. IInceMenHBIN
OtHOCHUTENbHAS MOJICKYJISIpHAsT Macca. KOHTPOJIb;

YCTHBIN o1poc;

13. | Pemrenne 3a/1a4 Ha BBIYHCJICHHUE IInceMeHHBIN
OTHOCUTEIIBHOW  MOJIEKYJISIPHOM  MacChl KOHTPOJIb;
BEILIECTB.

14. | MaccoBas 10Jis1 XUMHYECKOT'O 3JIEMEHTA B YceTHBIH ompoc;
COEJIMHEHUH.

15. | Pemrenne 3amay Ha BBEIUUCIIEHHE MAacCOBOM [TucemenHsbIi
JIOJTM XUMHYECKOTO AJIEMEHTa 0 popmyIie KOHTpO!JIb;
COEIUHEHUS

16. | dusnueckue © XUMHUYECKHE SBIICHUS. IInceMeHHBIN
XuMuueckasi peakiusi. KOHTPOJIb;

YcTHBIN OIIpOC;




17. | Tlpu3Haku ®W  yCIOBUSA  TMPOTEKAHHS 0.5 VYcTHBIHM ompoc;
XuMuyecknx  peaknuil.  IIpaktudeckas [IpakTnueckas
paboraNe 3 '"[Ipu3HAKM XUMHUYECKUX paborta;
peakuui".

18. | 3akoH coxpaHeHHUs1 Macchl BemiecTs. M.B. 0 YcTHBINA onpoc;
JIOMOHOCOB — y4EHBIN-3HIIMKIIONEIHUCT.

19. | Xumuveckue ypaBHCHHUS. 0 [TuceMeHHBIN

KOHTPOJIb;
YcTHBI onpoc;

20. | Tumbl XUMHYECKUX peakuuil (COeTMHEeHNS, 0 YcTHBIN onpoc;
pa3oKeHus, 3aMEIIeHUs, OOMEHA). [IpakTrueckas

pabora;

21. | KonrponbHas pabota Nel 0 KonTponbHas
"[lepBoHavanbHbIE XUMHYECKHE pabora,;
MOHATHUSA".

22. | Bo3nyx — cMmech ra3oB. CoctaB Bo3ayxa. 0 YcTHBIA ompoc;

23. | TeroBo#t 3((eKT XUMHUECKON peakiny, 0 [TuceMeHHbBIN
MOHSITHE O TEPMOXHUMHUYECKOM ypaBHEHHH, KOHTPOJIb;
9K30- ¥ DHIOTEPMHUUYECKUX PEAKIUAX. YCTHBIN 0Ipoc;

24. | Kucnmopoq — XUMUYECKHHA DJJIEMEHT U 0 YcTHBIN omnpoc;
npocroe BemecTBo. O30H. HaxoxneHue
KHUCIIOpoJla B mpupoze, (u3nueckue u
XHUMHUYECKHE CBOHCTBa (peaxiuu
okucieHnus, ropenue). [lonsatue 00
okcunax. CriocoObl MoTydeHus: KUCI0pOo1a
B Ja0OpaTOpuM U MPOMBIIUICHHOCTH.

IIpumeneHue KkucIopoaa.
25. | Ilpaktuyeckas padota Ne 4 "[lonydyenue u 1 [TpakTrueckas




coOMpaHWe KHUCIOpOaa, H3YYCHHE €ro
CBOUCTB'".

pabora,

26. | KpyroBopor kuciopoga B IMPUPOJIE. YcTHBINA onpoc;
TomnuBo (yroib W MeTaH). 3arpsi3HEHUE
BO3/lyXa, CIOCOOBI €ro MpeaoTBpalleHUsI.

VYcunenne ITAPHUKOBOTO a¢dexra,
paspyleHre 030HOBOTO CIIOSI.

27. | BaneHTHOCTS. OKcHIbI: COCTaB, IInceMeHHEBIN
HOMEHKJIaTypa (MexayHapoHas u KOHTPOJIb;
TpuBHaibHas). CocraBieHue  Gopmyn
OKCHJIOB IO BaJICHTHOCTH.

28. | Bomopon — XWUMUYECKUH DJJIEMEHT U YeTHbI onpoc;
mpocToe  BemecTBo. Haxoxaenue B
npupoje, (GU3MYECKHEe W XHUMHYCCKUC
CBOICTBa (HA MpUMEpe B3aUMOJICHCTBUS C
HEMETAJIaMH M OKCHJAMH METAJIJIOB),

MPUMEHEHHE, CTIOCOOBI MOTYYCHHUS.

29. | [Ipaktuueckas padora Ne 5 "TlonydyeHue u [Ipaktrueckas
coOupaHue BOAOPOJA, U3YYCHHE €ro pabora;
CBOMCTB".

30. | Kucmortsr: COCTaB, KJ1accu(uKaIms, ITnceMeHHEBIN
HOMCHKJIaTypa, (HU3UYECKUEe CBOMCTBA. KOHTPOJIb;
NupukaTopsl. VYeTHBI onpoc;

31. | Comnu: COCTaB, HOMEHKJIATypa. [TucemeHHbIN
CocraBnenue ¢opmyn coneit. [lonstue o KOHTPOJIb;
KpUCTAJJIOTHApaTax. 3HaUE€HUE COJICH. VYCeTHBIN o1poc;

32. | O6o0meHNe U CUCTeMAaTH3aIlNs 3HAHUH. YCcTHBIN 0ompoc;

TectupoBanue;

33. | KomuectBo BemectBa. Monb. MousipHast YcTHBIA ompoc;




Mmacca.

34. | 3akon ABoragpo. MomnspHblii  00bEM YcTHbIN onpoc;
ra3os.

35. | Pemenne 3a71a4 Ha B3aUMOCBS3b ITuceMmenHbIl
KOJIMYECTBA BelIecTBa, 00bEMa M MaccChl KOHTPOJIb;
razoB. Pacu€tel 1O  XMMHUYECKUM
YpaBHEHUSIM.

36. | Pacu€Thl M0 XMMUYECKUM YpPaBHEHUSIM. [TuceMeHHbIN
[Tpumenenue 3akoHa ABoraapo. KOHTPOJIb;

VYCeTHBIN o1poc;

37. | Bona: HaxXO0XJICHUE B [IpUpoJE, YCTHBIN o1poc;
¢dbusnueckue cpoiictBa. Ponb pacTBOpoB B
Ipupoe W B  OKU3HM  YEJIOBEKa.

Kpyrosoport BOJIBI B MIPUPOJIE.
3arpsizHeHue NpUpoAHbIX BoA. OxpaHa U
OUYHMCTKA MPUPOJIHBIX BOJ.

38. | Boma kak pactBopuTenb. PacTBOpBL YCTHBIN o1poc;
PacTtBopuMoOCTh  BemecTB B BOJE.

Hacpimiennsie U HEHaCBILLEHHbIE
pacTBophl. PacTBopuMOCTH Ta30B U
JKUJIKOCTEHN B BOJE.

39. | KonnenTpanuss pacTBopoB.  MaccoBast [TuceMeHHBIN
JI0JIs1 BEllecTBa B pacTBope. BuruncneHus KOHTpOJIb;

C HCHOJBb30BAaHUEM TOHATHUS «MaccoBast
JI0JIs1 BELIIECTBA B PACTBOPE.

40. | IlpakTyeckas pabota No 6 [IpakTrueckas
"IIpuroroBieHue pacTBOpPOB c pabora;
onpeaeaéHHON KOHIIEHTpaluen'.

41. | AHamM3 M CHHTE3 — METO/bl U3Yy4YEHHUs [TucemeHHBIN
cocTaBa BOJbl. XHUMHYECKHE CBOMCTBa KOHTpOJIb;

BOJbI (peaKI_II/II/I C METalilaMH, OKCHAaMH




MCTAJIJIOB U HeMeTaJ'IJIOB)

42. | Knaccuduxanus HEOPraHUYeCKUX [TucemeHHbIN

COEMHEHUM. Okcuapl: COCTaB, KOHTpOJIb;
kjaccuukanus (OCHOBHBIE, KHCJIOTHBIE, VYceTHBIN onpoc;
am(OTepHBbIE, Hecoseo0pasyroue),
HOMEHKJIaTypa (MexxmyHapoIHas u
TpuBHanbHas). [loayyeHne u xuMudeckue
CBOMCTBA  KHCJIOTHBIX H  OCHOBHBIX
OKCH/JIOB.

43. | OcHOBaHUS: COCTaB, KiaccU(UKAIINSA, ITuceMeHHbBIH
HOMEHKJIaTypa (MexayHapoHas u KOHTPOJIb;
TpUBUAIbHAA), GU3UICCKUE U XUMUUECKHE VYeTHbI onpoc;
CBOIICTBa, CIIOCOOBI MOTyYEHHUS.

44. | AmpoTepHbIe OKCUIBI U THAPOKCUIBI, UX IInceMeHHEBIN
CBOMCTBA U MOJIYYECHHE. KOHTpO!JIb;

YCTHBIN 0npoc;

45, | Kucmortsr: COCTaB, KITacCU(pUKAIus, IIncbMeHHBIN

HOMEHKJIaTypa, (GU3NIeCKue CBOWCTBA. KOHTPOJIb;
YCTHBIN o1poc;

46. | KucmoTsl: XHUMHYCCKHE CBOMCTBA, IInceMeHHBIH
crocoObl  ToNydeHus. Psanm  akTuBHOCTH KOHTPOJIb;
METAJIJIOB. YceTHBINA 0Mpoc;

47. | Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI [TuceMeHHBIN
IIOJIy4EeHUS, B3aUMOJEUCTBUE COJEH C KOHTpOJIb;
MeTalJlaMi, KHCIOTaMH, IIeJIoYaMu | YcTHBIN ompoc;
COJISIMH.

48. | Beruucnenus o YpaBHEHUSIM [TucerMeHHbIH
XUMUYECKOU PEaKIIUU. KOHTPOJIb;




49. | T'enetnueckas CBSI3b MEXIY Kiaccamu [TucemeHHBIN
HEOPTaHWUYECKHUX COCTMHCHH. KOHTPOJIb;

50. | [Ipaktuueckas pabora Ne 7 Pemenue [IpakTrueckas
OKCIIEPUMEHTANBHBIX 3a7ad [0 TeMe pabora;
"OCHOBHBIE  KJIACChl ~ HEOPTraHWYECKUX
coeanHeHun".

51. | Ypok 0000meHnss ©u CUCTEeMAaTHU3AIUU YcTHBIN 0ompoc;
3HAHUU. TecTtupoBanue;

52. | KoutponbHast pabora Ne2 "Baxwueiimue Kontposnbhas
MIPEJICTAaBUTEITH HEOPTraHUICCKUX pabora;
BellecTB".

53. | Ctpoenne atomoB. CocTaB aTOMHBIX SI7IEP. [MucemeHHbIN
Mzotonbl.  DnektpoHbl.  Puznyeckuit KOHTPOJIb;
CMBICIT TOPSJKOBOTO HOMEPA JJIEMEHTA. YcTHBINA 0Npoc;

54. | llepuognueckuii 3akoH u [leproguueckas YCTHBIN o1poc;
cucteMa Xumuyeckux snemenTtoB J[.U.

Meneneesa. [lepuonsl, TPYIIIBL,
noArpynmbl. @U3NYECKUil CMBICT HOMEPOB
MepHOa W TPYIIIIHL.

55. | CtpoeHne  3IEKTPOHHBIX o0bomouek [TuceMeHHBIN
aToMoB  mepBeix 20  XMMHYECKHX KOHTpOJIb;
AIIEMEHTOB  TMEPUOJUYECKOM  CHUCTEMBI
. . Menneneesa.

56. | XapakTepucTUKa XUMHUYECKOTO 3JIeMEHTa [TucrmeHHBIN
M0 €ro TMOJIOKCHUI0O B TEPHOANYSCKON KOHTPOJIb;
cucteme 1. 1. Menaeneena. YcTHBINA onpoc;

57. | 3HaueHHE TEPUOJMYECKOTO 3aKOHa U YcTHBIN onpoc;

HepHOI[I/I‘{eCKOfI CUCTEMbI XHMHUYCCKHX

Coo01enue;




JJIEMEHTOB NIl pPa3BUTHS HAyKH U
npaktuku. [I. 1. MenneneeB — yuéHblii,
[eJaror U rpax<J1aHuH.

58. | Ypok 0000meHnss u CcHCTEMaTHU3alNH YcTHBINA onpoc;
3HAHUU. TectupoBanue;

59. | KonTpomnpHas paboTta Ne3 KontponbHas
"Tleproguueckuii 3aKOH u pabora;
[Tepnoanueckas cucTeMa I n.

Menneneesa. Ctpoenue atoma'.

60. | DIeKTPOOTPUTIATETHLHOCTh aTOMOB [TuceMeHHBIN
XUMHUYECKHX JJIEMEHTOB. XHMHYECKas KOHTPOJIb;
CBA3b:  KOBaJleHTHas  MOJSpHAas U YcTHBIN ompoc;
KOBaJICHTHAsI HEITOJIApHAS.

61. | [IpomexyTouHas aTTecTanusl. KonTponbhas
BIIP/KonTponbHas pabora. paborta;

BIIP;
62. | MorHas cBs3b. [TuceMeHHBIN
KOHTPOJIb;
YcTHBINA onpoc;
63. | MeTtayumnaeckasi CBsI3b. YCTHBIN ompoc;
64. | BaieHTHOCTD ¥ CTENIEHb OKHCIICHUS. [TucsrmeHHbI
KOHTPOJIb;
YcTHBINA 0npoc;

65. | TpenupoBouHbIe YIIpaXKHEHUS 1o [IucemenHbIN

BBIUHCIICHUIO CTENICHU OKUCJICHUS KOHTpOJIb;

9JICMCHTOB B COCAMHCHUAX.

YCTHBIN 01poc;




66. | OKHCITUTENBHO-BOCCTAHOBUTEIbHBIC 1 |0 0 [TucemeHHBIN
peakiuu (OBP). Tlpomecchl okucienus u KOHTPOJIb;
BOCCTaHOBJICHHS. Oxucnurenu u YCTHBIN 01poc;
BOCCTAaHOBUTEIIH.

67. | CocTaBnenue ypaBHEHMM okuciauTenpHo-| 1 |0 0 [TuceMeHHBIN
BOCCTAHOBHUTENIBHBIX PEAKIHA U CXeM KOHTPOJIb;
3JIEKTPOHHOTO OajaHca. YcTHBIN ompoc;

68. | Ypok pa3BuBarIIEero KOHTPOJIS 3HAHUH. 1 |0 0 [TuceMeHHBIN
XUMHS B ICUCTBUU. KOHTPOJIb;

VYeTHBI onpoc;

OBIIEE KOJIMYECTBO YACOB I10 68 |4 6.5

[TPOT'PAMME

9 KJIACC

Ne Tema ypoka KoauuecTBo yacoB Buasbi, ¢popmbi

n/n KOHTPOJIS

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe
padoThI padoTsbI

1. | Knaccudukauus u HOMEHKIaTypa 1 |0 0 YcTHBIN onpoc;
HEOPraHUYECKUX BELIECTB
(MexayHapoHasi M TPUBHAJIbHAS ).

2. | Ilepumoaunueckuii 3akoH. [lepuonnyeckas 1 |0 0 YcTHBIN onpoc;
CUCTEMa XUMHUYECKUX IIEMEHTOB
. 1. MenneneeBa. CTpoeHHE aTOMOB.

3. | 3akOHOMEPHOCTH B I3MEHEHUH CBOICTB 1 |0 0 YcTHBIN onpoc;

XUMHUYCCKUX 3JIEMCHTOB IICPBLIX TpéX
MNEprUoa0B, Kallusd, KaJIblUA U UX
COCIUHEHUN B COOTBETCTBUM C

IIOJIOKCHUEM B HepHOHquCKOﬁ CHCTCEME U

CTPOCHHUECM ATOMOB.




4. | XuMHUYeCKHe CBOICTBA BEIECTB, IIncpMeHHBIN
OTHOCSIIIIUXCS K Pa3JIMYHBIM KJlaccam KOHTPOJIb;
HEOPraHMYECKUX COEAUHEHUH, NX
TeHETUYECKas CBA3b.

5. | CtpoeHue BemiecTBa: BUIbI XUMUUECKOM I[TuceMeHHBIN
CBsI3U. THUTBI KPUCTALTUYECKUX PEIIETOK, KOHTPOJIb;
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIA
KPUCTAJUTMYECKON PEIIETKH.

6. | CrapToBbIif (BXOTHON) KOHTPOJIb. KonTponbsHas

pabora;

7. | Knaccudukanus XMMHUYECKUX PEAKIHM 1O [TucemeHHbIi
pa3NUYHBIM TpU3HAaKaMm (M0 4YHCIy | KOHTPOJIb;
COCTaBy  YYaCTBYIOUIMX B  pEaKLHU VYeTHBI onpoc;
BEIIECTB, MO TEIUIOBOMY 3(ddekTy, 1o
HW3MEHEHUIO CTereHen OKHCJICHUS
XUMUYECKUX AJIEMEHTOB, 1o
o0paTumMocTH, 1o Y4acTHUIO
KaTaiu3aTopa). JK30- U SHI0TEPMUUYECKUE
peaKIy, TEePMOXUMHYECKUE YPABHECHHSI.

8. |IloHatTme 0 CKOpPOCTH  XHUMHYECKOMH [TucbmeHHbIN
peakuu. [loHSATHE O TOMOTEHHBIX U KOHTPOJIb;
TrEeTEPOreHHBbIX  peakuusx.  DakTopsl, YcTHBIN ompoc;
BIUSIONINE HAa CKOPOCTb XWMHUYECKOU
peakiuu.

9. |Ionstre 06 0OpaTUMBIX M HEOOPATUMBIX [TucemeHHbIN
XUMUYEeCKUX  peakuusix. Ilonstue o KOHTPOJIb;
XUMHUYECKOM  paBHOBecuHn.  DakToOpHI,

BIUSIONIME HA CMEIIEHHE XUMUYECKOIO
paBHOBECHS.

10. | MexaHuU3M OKUCITUTENbHO- [TucbmeHHbIN
BOCCTAHOBUTEIBHBIX PEAKITUN KOHTPOJIb;

(37IEKTPOHHBIN 0ajlaHC OKUCIUTEIHHO-
BOCCTAaHOBUTEJIbHON PEaKIIUH).




11.

Teopus AIEKTPOIUTHYECKOU
JIACCOLUALINH. DIIEKTPOIUTHI u
HeVIeKTpoJuuTel.  KaTWOHBI,  aHUOHBI.
MexaHu3M  JIUCCOLIMALMK  BEIIECTB C
Pa3IMYHBIMHU BUIAMU XUMHYECKOH CBSI3H.

[IucemeHHbIN
KOHTpOJIb;
YCTHBIN 0npoc;

12. | Creniens  gucconmarnuu. CuiapHBIE U YerHblii onpoc;
ca0ble AIMEKTPOIIUTHI.

13. | Peakimu WMOHHOTO OOMEHA, YCIOBUS HUX [TucemeHHbIN
MPOTEKAHUS. HNonnsie ypaBHEHUS KOHTPOJIb;
peaKuuid.

14. | Xumuveckrue CBOWCTBA KUCIIOT B CBETE IIucemeHHbBIM
MpeACTaBICHUMN 00 AIEKTPOTUTUICCKON KOHTPOJIb;
JUCCOLUALIMU.

15. | Xumuyeckue CBOMCTBa OCHOBAaHUU B [TncemeHHbII
CBETE MpeACTaBICHUI 00 KOHTPOJIb;
AIEKTPOIUTUYECKON TUCCOLHAIIIH.

16. | Xumuveckue CBOWCTBA COJIE B CBETE [TucermenHbIit
MPEJICTABICHUA 00 JJICKTPOIUTUICCKON KOHTPOJIb;
JACCOLUALINN.

17. | TlonsiTue O TUAPOSIU3E COJIEH. YcTHBIN onpoc;

18. | KauecTBeHHBIC peaKIUd HAa KaTUOHBI U [InceMeHHbII
AHUOHBI. KOHTPOJIb;

19. | Ilpaktrueckas pabora Nel. Pemenue [IpakTrueckas
SKCIEPUMEHTAJIBHBIX  337a4 [0 TeMe pabora;
"DyeKTpoNMTHYECKas Juccounanus’.

20. | KonrponbHas pabota Nel KonTponbhas
"Tleproguueckuii 3aKOH u pabora;
[Tepuonuueckas cucTeMa J1. n.

Menneneea. Ctpoenue atoma'.




21.

OOmrast ~ XapakTEepPHCTHKAa  TaJOreHOB.
OCOOEHHOCTH CTPOEHUSI aTOMOB DJTHX
3JIEMEHTOB,  XapakTepHble Il  HHX
creneHn  okucienus.  CTpoeHue  H
¢du3nyecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOreHOB. XHMMHYCCKHE CBOMCTBA Ha
npuMepe xjiopa  (B3aUMOJCHCTBHE C
MeTaJulaMH, HEeMETaJIaMU, IIeJI0YaMu ).

[TuceMeHHbIN
KOHTpOJIb;
YCTHBIN 0npoc;

22.

X10poBOOPOA. Consnas KHCJIOTA,
XAMUYECKHUE CBOICTBA, MOJIy4EeHUE,
npumeHeHue. KadecTBeHHas peakiusi Ha
XJIOPHU/I-UOHBI.

I InceMeHHEBIN
KOHTPOJIb;
YCTHBIN o1poc;

23.

dusznonornyeckoe JEHCTBHE XJopa U
XJIOPOBOJIOPOJa HAa OpPraHU3M YeJIOBEKa.
BaxxHeiimme Xmopuasl ¥ UX HAX0XKICHUE B
pUPOJIE.

YcerHbiii onpoc;

24,

[lpaktuueckas pabora Ne 2. Pemenue
OKCIEPUMEHTAJIBHBIX 3alad 10 TeMe
"Iloarpynmna raiaoreHos".

[IpakTrueckas
pabora;

25.

Pemrenne 3aga4 Ha BbIYHMCICHHA IIO0
YpaBHCHHUAM XHUMHYCCKUX peaKuHﬁ, CCJlIn
OJWH pCarcHT JaH B H30BITKE.

TIucrMeHHBIN
KOHTPOJIb;

26.

OOmas xapakTepuctuka 3nemeHToB VIA-
rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
3TUX AJIEMEHTOB, XapaKTEPHbIC JII HUX
crerienn  okucienus.  CTpoeHue U
¢dbu3znuecKkre CBOMCTBA MPOCTHIX BEIIECTB -
KHCIIOPOJIa W Cepbl.  AJUIOTPOMHBIE
Moau(UKAIMK  KUCIOpOJa U CephL
XuMuyeckue CBOIICTBa CEpBL.
Haxoxnenue cepbl u €€ COEAUHEHHI B
npupose.  XUMHYECKOe  3arpsi3HEHUE
OKpY’KaloIIe cpeibl COEAUHEHUSIMH CEPhI
(KUCTIOTHBIE TOKIH, 3arpsS3HEHUE BO3AyXa

IIucemeHHbIM
KOHTPOJIb;
YcerHbiii onpoc;




u BOZIOEMOB), CIIOCOOBI €ero
IPEIOTBPAIICHHUS.

217.

CepoBoopoi, CTpoeHHe, (Pu3nyecKue u
XUMHUYECKHE CBOWCTBA.

I[TuceMeHHBIN
KOHTPOJIb;
YCTHBIN onpoc;

28.

Okcuapl  cepbl  Kak  MPEICTaBUTEITH
KHCJIOTHBIX OKCUI0B. CepHHUCTAst KUCIIOTA.

[TucbmMeHHbIN
KOHTPOJIb;
YerHbiii onpoc;

29.

CepHnas  kucnora,  (Qu3MUECKHE  ©
XUMUYECKHEe CBOMCTBa  (0OIME  Kak
MpeICTaBUTEeNsl  Kjacca  KUCIOT |
cienuduueckue), mpumenenue. Comun
CEepPHON KHCIOTHI, KaYeCTBCHHAS PEaKIIHs
Ha Cynb(daT-uoH.

[TucbmMeHHbIN
KOHTPOJIb;
YcerHbiii onpoc;

30.

XUMHUYECKUE peakluy, JeKallue B OCHOBE
IIPOMBIIUIEHHOTO  CHOco0a  IMOJIy4eHHus
cepHOi KucioThl. Pemenue 3agay  Ha
HaxXOKJCHUE MAacCOBOM JOJIM BBIXOJA
IPOAYKTa PEaKIHH.

ITuceMeHHBIN
KOHTPOJIb;

31.

OO6mias xapakTepucTuka 3JIEMEHTOB VA-
rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
9TUX JJICMCHTOB, XapaKTCPHBLIC IJII HUX
CTCTICHU OKHCIICHHSI. A3zor,
pacrpocTpaHeHHe B IpUpoe, Hhu3ndeckue
U XUMHUYeckue cBoiicTBa. KpyroBopoT
a30Ta B IPUPOJIE.

IIncrMeHHBIN
KOHTPOJIb;
VYceTHBIM onpoc;

32.

AMMuak, ero pusMuecKkrue U XUMHYECKHE
CBOMCTBa, TOJIyYCHHE U MPUMEHEHUE.
Conmu ammoHus, uX (QuMUecKkue u
XUMUYECKUE  CBOWCTBA, MPUMEHEHUE.
KauecTBeHHass  peakuus Ha  HOHBI
aMMOHWUSI.

[TucbmMeHHbIN
KOHTPOJIb;
YerHbiii onpoc;




33.

[Tpaktnueckas padora Ne3. IomydyeHue
aMMHaKa, U3y4E€HHE €ro CBOWCTB.

[IpakTnueckas
pabora;

34. | AszotHas kucnorta, €€ Qu3MUECKUe U YcTHBIN onpoc;
XUMUYECKHE CBOWcTBa  (00mmMe  Kak
IpeICTaBUTeNsl  Kjacca  KUCIOT U
cnerududeckue). Hutpatsr.

35. | Ucnionk30BaHMe  HHUTPATOB U CcoJei VYceTHBIM onpoc;
aMMOHHMSI B KayecTBE MHUHEPAIbHBIX Coob1uenue;
ynoOpeHuil. XHUMHUYECKOE 3arpsi3HEHUE
OKpYy)Xalolel cpeipl  COeIMHEHUSIMHU
a30Ta (KHUCJOTHBIE JOXAM, 3arps3HEHUE
BO3/1yXa, [I0YBHI U BOJIOEMOB).

36. | ®ocdop, amIOTPOINHBIE MOAUPUKAITUU [MucemeHHBIH
dochopa, ¢usmueckue U XUMHUYECKUE KOHTPOJIb;
CBOICTBA. YcerHblii onpoc;

37. | Okcun  docdopa(V) u  dochopHas [MucemeHHBIN
KHACIIOTa, (U3MUECKUE U XHUMHUYECKHE KOHTPOJIb;
cBoMcTBa, mnonydeHue. KavecTBeHHas VYeTHBI onpoc;
peakuus Ha dbocdat-uoHsI.

Hcnons3zoBanue ¢ocdaTtoB B KadyecTBe
MUHEpAJIbHBIX yA0OpeHuil. 3arpsi3HeHue
IIPUPOJIHBIX BO0EMOB (ochaTtamu

38. | Yroepon, ammoTpomHble MOIU(DHUKAINH, [TuceMeHHBIN
pacrpocTpaHeHHe B IpUpoie, PU3NIECKUe KOHTPOJIb;

U XUMHYECKHE CBOMCTBA. AncopOuus. YCTHBIN 01poc;
Kpyrosopor yriepona B nmpupoJe.
39. | Okcuupl yriiepona, WX (U3WYSCKUE U VYcTHBI onpoc;

XUMHYECKHE CBOWMCTBA, (PH3UOJIOTUIECKOE
JNeHCTBUE  HAa  KHBBIE  OPTaHU3MBEI,
MMOJIY4YCHHEC u MMPUMCHCHHUC.
DKOJOTHYeCKHe TPOOJIEMBbI, CBSI3aHHBIEC C
OKCHJIOM yraepoga(IV);




TUMOTE3a  TVI0OAbHOTO  MOTEIUICHUS
KJINMATa; MapHUKOBBINA (D PEKT.

40. | YroapHast KHCIOTa U €€  COJNH, MX IInceMeHHBIH
¢usznyeckue W XHUMHUYECKHE CBOICTBa, KOHTPOJIb;
nojy4yeHue U npuMmeHeHue. KauectBenHas YcTHBIN onpoc;
peakuus Ha KapOOHaT-NOHBI.

Hcnonb3oBanne KapOOHATOB B OBITY,
MEIUINHE, MPOMBIIUIEHHOCTH, CEIbCKOM
XO35UCTBE.

41. | Ilpaktuueckas pabora Ne4. Ilomydenue IIpakTrueckas
yraekucioro raza. KauectBeHHas peakuus pabora;
Ha KapOOHaT-HOH.

42. | IlepBoHavambHbBIC MTOHATHUS 00 VYcTHBIN ompoc;
OpraHMYecKMX  BEIIecTBaX  Kak o
COCUHEHHUAX yIJIepofa: OCOOEHHOCTH
COCTaBa U CTPOCHHUSI.

43. | [lonsiThe 0O  OWOJIOTMYECKH  BaKHBIX VYceTHBIN ompoc;
BEIIECTBAX: JXHpaX, OelKax, YrieBojax. CooOuienue;
MatepuanabHOE €TUHCTBO OPTaHUYECKUX U
HEOpPraHMYECKUX COEAMHEHUN.

44. | Kpemuuid, ero ¢puznyeckue U XUMHYECKHE [IncemenHbIi
CBOIICTBa, MOJy4YeHHE M NIPUMEHEHUE B KOHTPOJIb;
snekTpoHuke. COEIMHEHHs KpEMHHUS B YcerHbiii onpoc;
IIPUPOJIE.

45. | O6mme mpeAcTaBieHUsT 00  OKCHIE VYcerHbI# ompoc;
kpemMHusA(IV) u KxpemMHHEBOW KHCIIOTE. CooOuienue;
CunukaThl, UX HCIOIb30BAHHE B OBITY,

MEIHULHE, TPOMBIIIIICHHOCTH.
46. | BaxxHeimme CTPOUTETBHBIE MaTEpPHAIIbI: YcerHbI# ompoc;

KepaMHKa, CTEKJIO0, IIEMEHT, OETOH,
xene300eToH. [IpoGmembr  Ge3omacHOro
MCTIOIb30BaHUS CTPOUTEITHHBIX
MaTEepPUAIIOB B TIOBCEHEBHOM KU3HH.

Coo01ienue;




47. | Ilpaktnueckas pabora Ne 5. Pemenue [IpakTrueckas
OKCIIEPUMEHTAIBHBIX ~ 3aJad 10 TEeMe pabora;
"Baxueiimue HEMeETaJIbI u ux
coequHeHus".

48. | O0001menne U cucTeMaTH3ansa 3SHAaHUH. VYceTHBIN ompoc;

TectupoBanue;

49. | KontponsHas pabora Ne2 "Hemeramibl u Kontpoinbhas
UX coequHeHus". pabora,

50. | O6miast  xapakTepUCTHKa  XHUMHUYECKHUX YcTHBIN onpoc;
3JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX
MOJIOKEHUSI B TIEPUOJAMYECKON CHUCTEME
XUMHUYECKHIX 3JIEMEHTOB
J. 1. MenneneeBa U CTpOCHUSI aTOMOB.

Ctpoenne wmertamwioB. Merammmaeckas
CBS3b M METAJUIMYECKasl KPUCTAJUTHUECKast
pemeéTka.

51. | DIEKTPOXUMHYCCKUN psAJl  HAIPSHKCHUH [TucermenHbIi
MeTauioB. Du3nyeckne M XUMHUYECCKHUEC KOHTPOJIb;
cBoiictBa MeTauioB. OOIMeE CIOCOOBI YerHblid onpoc;
MOJTYYCHUST METaJIIOB.

52. |llonssTe O KOPpPO3UM METAIOB U YcTHBIN ompoc;
OCHOBHBIE CITIOCOOBI 3aIIUTHI OT KOPPO3HUHU. Coobuienue;

53. | CrmaBbl (cTasib, 4YyryH, AIOPATIOMHHUH, YcTHBIN 01poc;
OpoH3a), WX TpUMEHEHHWEe B OBITY | Coo0Omienus;
MIPOMBIIIICHHOCTH.

54. | lllenounsie MeTaibl. llomoxkeHue B [IncrMeHHBIH
MEPUOANYECKON  CHCTEME XHMHYECKUX KOHTPOJIb;

anemenToB JI. 1. MenneneeBa, ctpoeHue
atomoB.  Haxoxaenue B mpupoze.
dusnyueckre U XUMHUYECKHUE CBOMCTBA (Ha

VYerHbiii onpoc;




npumepe Hatpuss W Kanus). OKcumsl U
FI/I)IpOKCI/I)IBI HanI/ISI nu KaJInsl.
HpI/IMCHeHI/Ie IICJIOYHBIX MCTAJIJIOB U UX
COEIUHEHUN.

55. | lllenouHO3eMeNbHBICE METAJLIBI MarHuii U IIncemeHHbBIN

KaJIbIIU, cTpoeHue aToMoB. [lonoxxenue B KOHTPOJIb;
MEPUOIUUYECKON CHCTEME XHUMHYECKHX YcTHBIN onpoc;
3JIEMEHTOB . W. Memneneena.
Haxoxnenue B npupoae. dusnueckue u
XUMHUYECKHE CBONCTBA. Baxxneiimue
COCAMHEHUS KanblUs (OKCHUI, TUAPOKCH]L,
COJIH).

56. | Pemienne 3amay  Ha BBIYUHUCIEHUSA IIO ITnceMeHHEBIN
YpaBHEHUSIM XMUMHUYECKUX PEaKIUl, €Cln KOHTPOJIb;
OJIMH W3 pearecHTOB JaH B U30BITKE WIH
CONCPKUT TPUMECH; MACCOBOM JOJH
BBIXO/Ia ITPOJIYKTA PEAKILIUH.

57. | KéctkocTh BOABI W CIOCOOBI €€ YcerHblid onpoc;
YCTpaHEHHUS.

58. | Berunciaenus o YPaBHEHUSAM IInceMeHHEBIN
XUMHUYECKUX pEeaKlMid, eclu OJUH U3 KOHTPOJIb;
peareHTOB JaH B BUJIE BOJHOTO PacTBOpa
C U3BECTHOM MacCOBOM JIOJICH.

59. | [Ipaktuueckas padora Ne6. KéEcTtkocTh [MpakTudeckas
BOJIBI 1 METOJIbI €€ yCTpaHEHHUSI. pabora,

60. | ATrOMUHHUIA. ITonoxenue B IInceMeHHBIN
MEPUOIMUECKOM  CHCTEeME XHMHYECKHX KOHTPOJIb;

sanemenToB JI. 1. MenneneeBa, cTpoeHue
atroma.  HaxoxaeHnue B mpupone.
du3nueckue MW XMMHUYECKHE CBOMCTBA.
AmpoTepHBIE  CBOWCTBA  OKCHIAa U
THAPOKCH/IA.

YerHbiid onpoc;




61. | [IpomexyTouHas aTTecTanusl. KonTponbhas

BIIP/KoutponpHas padoTa. pabora;
BIIP;

62. | Kenezo. IlonoxxeHne B TEPHOTUUCCKOM I[TuceMeHHBIN
chcTeME XUMHYecKHX sjemeHToB [ M. KOHTPOJIb;
MeHpeneeBa, CTpOEHUE aroma. YcerHbiii onpoc;
Haxoxnenne B npupozne. dusmdeckne n
XUMHUYECKHUE CBOWCTBA.

63. | Okcunpl, ruapokcuasl u conu sxenesa(ll) [TucemeHHbIN
u xene3a(IIl). KOHTPOJIb;

64. | Ilpaktuueckas pabora Ne 7. Pemenue [IpakTueckas
HKCIIEPUMEHTAJbHBIX 337ady 10 TEeMe pabora;
"Baxkneiiiue METaJlIbI u ux
coenuHeHusa".

65. | HoBele  Marepuansl U TEXHOJOTHH. YceTHBIN ompoc;
BemectBa n marepuanbl B OBCEIHEBHOM CooOuienue;
JKU3HU YeJoBeKa. XUMHUS U 3I0pPOBBE.
be3onacHoe HcCMoONb30BaHUE BEIECTB M
XUMHUYECKHUX PEaKIIHii B OBITY.

66. | I[lpuponHble HMCTOYHHMKH YIIIEBOJOPOJIOB YcTHbIN ompoc;
(yroiap,  TpUpOAHBIA  Tas, He(Th) CooOuienue;
MPOJYKTHl WX TepepaboTKH, WX pOJIb B
OBITY Y IPOMBIIIIJIEHHOCTH.

67. | OCHOBBI HKOJIOTUYECKOH TI'PaMOTHOCTH. VYeTHBIN onpoc;
XUMHYECKOE 3arpsi3HEHUE OKpY Karoen Coobmienue;
cpenbl, peaeabHO JOIyCTUMAst
koHueHtpanus BemectB - [IJIK). Ponb
XUMUU B PEIIEHUU  SKOJOTHMUYECKHUX
poOJeM.

68. | [ToBTopenue Tems! "I 'eHeTHYECKAS CBSA3D [TucemeHHbBIN
MeXIy MeTalllaMy U HeMeTauiamMu'. KOHTPOJIb;
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ITPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U151 YYEHUKA

8 KIIACC

Xumust. 8 knac: y4de0. s o0reoopas3oBat. opranusanuii: 6a3osbeiii yposenb / [.E. Pymsutuc,®@.I” @enpaman . - M3garensctBo «IIpocBeneHue;

KJIACC
Xumust. 9 kimac: yde0. muist o01eodpa3zoBar. opranu3aiuii: 6a3oserit yposens / I'.E. Pynsutuc,®.I" ®enpaman . - U3narensctBo «lIpocBenieHne;

METOINYECKHUE MATEPHAJIBI U1 YYUTEJIA

8 KIIACC

1. B nomomp mkonasHOMY yuutento. M. FO. 'opkoBenko «Iloypounsie pazpabotku no xumuu k yueonukam: O. C. ['abpuensna; H. Y. Conuna, M. IL.
Canuna; I'. E. Pynsutuca, ®@. I'. ®enpamanay» 9 knacc. «Bako», Mocksa 2005 r.

2 B nomomp abutypuenty. P. A. JIugun, B. A. Monouxko, JI. JI. AuapeeBa «Xumust». [ MIKOIBHUKOB CTAPIINX KJIACCOB U MOCTYHAIOIINX B

BVY3b1. Teopernueckue ocHoBbl. Bonpockl. 3amaun. Tectsl. [lox penakmueit mpodeccopa P. A. Jlununa 3 — e uzganue, ucnpasiennoe. Jpoda,

Mocksa 2004

3 Xwumus: 8 Kiacc: KOHTPOJIBHBIE U MPOBEpOUHbIe paboTh kK yueOHuky O.C. I"abpuensna «Xumus. 8 kimace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmrakosa u ap. — M. : [Ipoda;

4 Xwumus B Tabmmmax 8 — 11 kimaccsl. CripaBouHoe mocodue. ABTop — coctaButenb A. E. Haconosa 10 — e uznanue, crepeorurnnoe. J[poda, Mocksa
2007 r.

9 KJIACC

1. B momomp mkonsHOMY yuurtenio. M. FO. ['opkoBenko «Iloypounsie pazpabotku mo xumuu k yueoHukam: O. C. I'abpuensna; H. . Conuna, M. 1L
Canumna; I'. E. Pyn3utuca, ®@. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r.

2. B momomuis abutypuenty. P. A. Jlunun, B. A. Monouxko, JI. JI. AuapeeBa «Xumusi». J1Jis IKOJIBHUKOB CTAPIINX KIACCOB M MOCTYMAONMX B BY 351
Teopernueckue ocHoBEI. Bonpockl. 3agaun. Tectol. [loa penakiueit npodeccopa P. A. JIuauna 3 — e uznanwue, ucnpasienHoe. /[poda, Mocksa 2004
3. I'abpuensn O.C., Pynos H.H., Tonkynos B.W. Xumuueckuii skcriepuMeHT B 1mkose. 9 knacc. — M.: [Ipoda

4. denepallbHOTO KOMIIOHEHTA IOCY/IapCTBEHHOTO cTaHAapTa odIiero oopazosanus o xumun (Yacte 1. OcHOBHOE 0011ee 0Opa3oBaHue) Ams
OCHOBHOI 00111e00pa30BaTENHLHON IIKOJIBI B COOTBETCTBHH C CYIIECTBYIONIEH KOHIETIINEH XUMHYECKOT0 00pa3oBaHusl.

5. Xumus: 9 Kiacc: KOHTPOJIbHBIE U POBepOoUHbIe paboThl K yueOHuky O.C. 'abpuensna «Xumus. 9 knace» / O.C. 'abpuensn, [LH. bepeskun, A.A.
VYurakosa u ap. — M. : [lpoda;



6. Xwumus B Tabmunax 8 — 11 kmaccel. CrpaBounoe nocooue. ABtop — cocraButenb A. E. Haconora 10 — e u3ganue, crepeorunHoe. /poda, Mocksa
2007 r.

Humepnem-mamepuanvi

http://www.gnpbu.ru/web _resurs/Estestv_nauki 2.htm. ITog6opka HHTEpHET-MaTEPHAIIOB IS YUUTEIICH.
http://www.I-micro.ru/index.php?kabinet=3. Mupopmarus o mKOILHOM 000PYAOBAHHUH.
http://school-collection.edu.ru Eaumas kosuiekims udpoBEIX 06pa30BaTebHBIX PECYPCOB.
http://www.ravnovesie.com, www.salebook.ru O6yuaromue Kypchl «Barr peneturopy.
http://v.SCHOOL.ru bubaroreka JIeKTPOHHBIX HATJISIHBIX TOCOOHI.

https://resh.edu.ru/subject/29/ https://resh.edu.ru/subject/29/9/P111
bubnuoreka Bugeoypokos https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/

Mamepuanvno-mexnuueckoe obecneueHue 006pa30eamenpbHozo npoyecca

1.  Kowmmetotep, MpoeKkTop MyJIbTUMEANA, IPUHTEP

2. OOopymoBaHue I NIPOBEACHUS NIPAKTUICCKUX PaboT

- 1aboparopHblii mtaTus (15mT)

- mrTaTuB 1t mpooupos (15 mr)

- IpoOUpKHU

-cripToBKH (15 1mT)

- 3aKHUM, IITaTeNb, NPOOKa ¢ Ta300TBOIHON TPYOKOH, AepikaTens it NpoOupok (15mmT)
- ko661 (151mT)

- XUMHYeCKu# crakaH (15 mr)

- XUMHU4ecKasi BOpoHka (15m1T)

- papdopossie vameukn (15 mT)

- PEaKTUBBI
3. Tabnus!

4. [lepuoaudeckas Tabnuia xuMuaeckux 3meMeHToB J1. M. Menneneepa tabiuiia pacCTBOPUMOCTH KHCJIOT, OCHOBaHUH, COJIeH B BOJIE
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