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HHOACHUTEJBHAA 3AIINCKA

Pabouas mporpaMma 1o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs COCTaBJICHA
Ha OcHOBe TpeOoBaHHIl K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON MPOrpPaMMBbI
OCHOBHOTO 00Imero o0pa3oBaHMs, NpPEICTaBICHHbIX B @enepanbHOM TOCyIapCTBEHHOM
o0pa3oBaTelbHOM CTaHAApTe OCHOBHOro oOmiero o6pa3zoBanus (IIpuka3 MuHucTtepcTBa
npocsemienust Poccuiickoit @enepauuu ot 31 mas 2021 roma Ne 287 « OO0 yrBepkaeHUU
denepanbHOrO  TOCYIAapCTBEHHOIO  00pa3oBaTEeNIbHOTO  CTAaHIApPTa OCHOBHOTO  OONIEro
oOpa3oBaHusA»), C YYETOM paclpeneiCHHBIX IO KiaccaM MPOBEPSIeMBIX TpeOOBaHM K
pe3yibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelIbHON MporpaMmbl OCHOBHOTO  OOILEro
00pa3oBaHMs U 3JEMEHTOB COAEP)KaHUS, MPEICTABICHHBIX B YHHUBEpCAIbHOM Koaupukarope
0 XUMHH, a TaKke Ha ocHoBe [IpuMepHON mporpammbl BOCHHUTAHHUS OOYYAIOIIMXCS IPU
MOJIy4eHUH OCHOBHOTO 0011ero oopazoBanus u ¢ yuérom KoHnenuuu npemnogaBanusi yaeo0HOTO
npeaMmera «XuMuUsS» B 00pa3oBaTeNbHBIX  opraHu3anusax  Poccuiickoit  dexepanuu,
pean3yonMX OCHOBHbIE 001IeoOpazoBarenbHble Iporpammel (yrB. Pemenuem Kousneruu
MunucrepcTBa npocsenierus Poccuu, mporokon ot 03.12.2019 Ne [1K-4BH).

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O ITPEJIMETA «XUMMSD»

Bxman yweOHoro mnpeamera «XuMHS» B JOCTHKEHUE LEJI€H OCHOBHOTO OOILEro
o0Opa3oBaHus 00YCIIOBJIEH BO MHOTOM 3Hau€HHEM XMMMYECKOW HayKd B IIO3HAHUU 3aKOHOB
OpPUPOJAbI, B  Pa3BUTHUM IPOU3BOAMUTEIBHBIX CHJI OOIIECTBA M CO3/JaHUUM HOBOH 0a3bl
MaTepHaIbHON KYJIbTYPBHI.

XUMHUA KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK PacHpOCTpaHWiIa CBOE BIIMSHUE HA
BCE O00JIaCTM YEJIOBEYECKOro CYIIECTBOBAHHUSA, 3aJaja HOBOE BMJEHME MHpa, CTaja
HEOTBEMJIEMBIM KOMIIOHEHTOM MHpOBOfI KYJbTYPHI, H606XOI[I/IMI)IM YCJIOBUEM KHU3HU O6HI€CTB8,I
3HaHUE XUMHMU CIY)KUT OCHOBOH Uit (OpPMHUPOBAaHUS MMPOBO33PEHMsI 4YeNlOBEKa, €ro
IIPEJICTaBICHUNA O MAaTEPUAIBHOM €/IMHCTBE MUPA; BAKHYIO POJIb UTPAOT (POPMUPYEMbIE XUMUEH
IpPEICTaBICHU O B3aUMOIPEBPAILCHHUSIX SHEPrudM U 00 5SBONIOLMM BEILECTB B IPUPOAE;
COBpCMCHHAA XHMMUsS HAIIpaBJICHA HAa PCIICHHC ri100aIbHBIX HpO6JI€M yCTOﬁ‘-IHBOFO Pa3sBUTHA
4eJ0BEYECTBA — CHIPEBOM, JHEPreTUYECKOM, MHIIEBOW M SKOJIOTMYECKOH Oe30M1acHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

B ycnoBusix BO3pacTarollero 3HAYEHUs XUMHHM B KM3HM OOIIECTBa CYIIECTBEHHO
MOBBICKJIACHh POJIb XMMHUECKOT0 00pa3oBaHus. B miaHe coumanu3anuu oHO SIBISETCS OJHUM M3
ycIoBUHA (OPMUPOBAHUS UHTEIUIEKTA JIMYHOCTH M TADMOHUYHOTO €€ Pa3BUTHUS.

COBpCMeHHOMy YCJIOBCKY XUMHWYCCKHUC 3HaHUA HCO6XO)II/IMI>I JJIsA HpI/IO6pCTeHI/I$I
OOIIEKYIbTYPHOTO YpPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOM >KM3HM OOIIECTBa, AJi OCO3HAHHSA BaXHOCTU pPa3yMHOIO
OTHOLIEHHSI K CBOEMY 3/I0POBBIO M 3[0POBBIO IPYTHX, K OKpPYXKAIOUIEH MPUPOIHON cpere, Ui
TpaMOTHOI'O MOBECACHHUA IIPHU HUCIIOJIB30BAHWHN PA3JIMYHBIX MAaTCPHUATIOB U XUMHUYCCKUX BCHICCTB B
MIOBCEIHEBHOM JKHU3HH.

Xumuyeckoe oOpa3oBaHHE B OCHOBHOM WIKOJIE SIBJISIETCS 0OAa30BbIM IO OTHOIIEHHUIO K
cucTeMe 00IIero XMMHYecKoro oopazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
peanu3yeT MpHUCyIIME OO0IIEMYy XMMHUYECKOMY OOpa30BAHMIO KIIHOYEBBIE LIEHHOCTH, KOTOPHIE
OTPaKalOT TOCYAAapCTBEHHBbIE, OOILECTBEHHbIE W WHAMWBUIYyaJbHBIE MOTPEOHOCTH. OTUM
OTpefieNiieTCcsl CYIHOCTh O0Iel cTpaTeruy o0ydeHusl, BOCIUTAHUS U Pa3BUTHS 00YyJaromIUXcs
CpeACTBaMHU Y4eOHOI0 IpeaMeTa « X UMHUS.

N3ydenue npeamera:

1) cnocoOCTByeT peanu3allid BO3MOXHOCTEH Ui caMOpa3BUTHSI M (OpPMUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN rPaMOTHOCTH;

2) BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEN MOPOCTKOB,
HAaBBIKOB nux CaMOCTOSITETbHOH y‘-IG6HOI>i JACATCIIbHOCTU, SKCIICPUMCHTAJIbHBIX u



UCCIICIOBATEIbCKUX ~ YMEHHH, HEOOXOAMMBIX Kak B TIIOBCEJIHEBHOW J>KM3HH, TaK U B
npoQeCcCHOHATIBHON 1A TEIbHOCTH;

3) 3HAKOMHUT CO CIEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIAJBIBAET OCHOBBI LIEJIOCTHOTO
B3IJIs]1a HA €JMHCTBO MPHPOJIbI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM 3TAlloM B ((OPMUPOBAHUU
€CTECTBEHHOHAY4YHOU I'PAMOTHOCTH IIOJAPOCTKOB;

4) cnocobcTBYyeT (POPMHUPOBAHUIO LEHHOCTHOI'O OTHOLICHMSI K €CTECTBEHHOHAYYHBIM
3HaHUSIM, K TPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJAJ B SKOJOTHYECKOE 0Opa3oBaHHE
LIKOJIbHUKOB.

Kypc XuMuM OCHOBHOH IIKOJBI OPHEHTHPOBAaH Ha OCBOCHHE OOYYAIOUIMMMHCS OCHOB
HEOPraHMYeCKOW XHUMHUM M HEKOTOPbIX IOHATUH M CBEJCHMH 00 OTIENbHBIX OOBEKTAX
OPraHU4YEeCKON XUMHH.

CrpykTypa conepkaHus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOI'0 II0JIX0/1a K €ro
uzydyeHnto. CopepxaHUE CKJIaJbIBAETCS U3 CHUCTEMBbl NOHATHUM O XMMMUYECKOM D3JIEMEHTE U
BEIIECTBE M CHCTEMBbl IMOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CcHCTEeMBbl CTPYKTYPHO
OpraHU30BaHbl 110 IIPUHIUIY [I0CIEA0BATEIBHOIO Pa3BUTUS 3HAHUM HA OCHOBE TECOPETUYECKHUX
IIPEICTaBICHUA PpAa3HOIO YPOBHSA: AaTOMHO-MOJIEKYJSIDHOIO YYE€HHs KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs llepnonmueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOIO 3aKOHa
XUMHH, YYE€HUS O CTPOCHHHM aroMa U XMMHUYECKOH CBs3U, MpeICTaBIeHUH 00
JNEKTPOJUTUYECKOM  TUCCOLMAIMM  BEIIECTB B pacTBopax. TeopeTudecKkue  3HaHUsA
paccMaTpUBAIOTCSI HAa OCHOBE OHMIIMPUYECKH IOJYYEHHBIX U  OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCIIEOBATEIEHO OT OAHOTO YPOBHS K IPYrOMY, BHIIOJHSS ()YHKIIUU OOBSICHEHHS
U IPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH IPAKTUYECKOIO INPUMEHEHUS U
IIOJIy4EHUS U3Y4aeMbIX BEILIECTB.

Takass opranuzanusi cojepXaHus Kypca CIIOCOOCTBYET NPEACTABICHUIO XHMHYECKOM
COCTABJISIIOIEH HAay4HOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NpHUpoAbl. TeM caMbIM
o0ecrneynBaeTcsi BO3MOKHOCTb (DOPMHUPOBAHUS Y OOYYaOLIMXCS LIEHHOCTHOI'O OTHOLIEHUS K
HAay4HOMY 3HAaHHMIO M METOJAM II03HaHUs B Hayke. BakHO Takke 3aMETUTh, YTO OCBOEHUE
COJIEp)KaHUsl Kypca IPOUCXOOUT C IPHUBJICUEHUEM 3HAHUNH M3 PaHEE M3YyYEHHBIX KYPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kiaacey.

HOEJIN U3YYEHUSA YYEBBHOI'O IPEIMETA «XUMMS»

K HampaBieHuio mnepBOCTENEHHOW 3HAYMMOCTU MpU peanus3aluu 00pa30BaTENIbHbBIX
¢bynkuuit npenMera «XHUMHS» TPAJUIMOHHO OTHOCAT (OpMUpOBaHME 3HAaHUI OCHOB
XUMHUYECKON HayKH KaK 00JIacTH COBPEMEHHOT0 €CTECTBO3HAHMS, IPAKTUUYECKON AESITeIbHOCTH
YeJIOBEKa U KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOHM KyJNbTYpbI. 3ajada IpeaMeTa COCTOUT B
(OpMHUPOBAHUN CHUCTEMBl XMMHUYECKHX 3HAHMW — BaXKHEMIIMX (PAaKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX MOJO0KEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUECKOIO XapakTepa, sI3bIKa
HAyKH, 3HAHUA O HAy4YHBIX METOJaX M3YyUeHHUs BELIECTB M XUMHUYECKUX PEaKIUi, a TaKXke B
(GopMHPOBAHUU U PA3BUTUU YMEHUH U CIIOCOOOB JEATENBHOCTH, CBA3AHHBIX C INIAHUPOBAHUEM,
HAOJIIOJICHUEM U TPOBEIEHWEM XHUMHUYECKOTO0 JKCIEPUMEHTa, COOJIIOJCHHEM IpPaBHI
0e30IacHOro OOpallleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM JKU3HU.

Hapsiny ¢ 3TuM 1ienu u3ydeHus npeiMera B IporpaMMe YTOYHEHbBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOro oOmero ooOpasoBanus. CerojHs B
oOpa3oBaHuM 0co00 3HAUYMMOM TPHU3HAETCS HANpaBICHHOCTh OOYYEHUS Ha pa3BUTHE U
CaMOpa3BUTHE JMYHOCTH, (OpMHpOBaHHE €€ HHTEUIeKTa M oOuiei KynbTypel. OOy4yeHue
YMEHHMIO YYUTHCS W TPOAOJIKATh CBOE 00pa3oBaHHE CaMOCTOSITENIbHO CTAHOBUTCS OJHOW W3
BOXHEHIINX (YHKIMI yueOHBIX IPEIMETOB.

B cBs3u ¢ 3TMM npH M3y4YEHUU NpeIMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOLIEE 3HAUCHUE
nproOpenu Takue 1eu, Kak:

(hopMUpOBaHNE HMHTEUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM XKU3HU;



HaNpaBICHHOCTh OOY4YeHHMS Ha CHCTEMAaTHYeCKOe MPHOOIIEHHEe O0yJaloumxes K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(hOPMUPYIOITUM MOTHUBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

o0ecrieueHre YCJIOBUM, CIIOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYYaIOUIMMUCS OIbITa
pa3sHOOOpa3HOM NEesTETbHOCTH, MO3HAHHMS M CAaMOIIO3HAHWS, KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIHI ), IMEIOIIMX YHUBEPCATIbHOE 3HAUCHUE JJIs1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

¢dopmupoBaHne YMEHHH OOBSICHATH M OIICHHWBAThH SIBICHHUS OKPY)KAIOLIETO MHUpa Ha
OCHOBaHUU 3HAHUU U ONBITA, IOTYYCHHBIX IPU U3yYECHUH XUMUU;

¢dbopmupoBaHrEe y 00YYaIOMUXCs T'YMAaHUCTUYECKUX OTHOLICHUN, MOHUMAaHUS LIEHHOCTH
XUMHYECKUX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH IeIecOo00pa3HOro MoBeneHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOUIEH MPUPOIHON
Cpelibl;

pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
HAa OCHOBE YCBOGHHUS OOIEYEIOBEYECKUX I[CHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis ¥ HAIIPaBJICHHOCTU AaJbHEUIIer0 00yUeHHs.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYHEBHOM IIVIAHE

B cucreme oOmero o6OpazoBaHus «XuMHUS» TpU3HAHA O0OS3aTENbHBIM Y4EOHBIM
OpEeIMETOM, KOTOpPBIM BXOAWT B COCTaB MpeaMeTHOH obnactu «EcTtecTBeHHO-Hay4HbIE
PEAMETBI».

VY4eOHbIM IUIAHOM Ha €€ u3yueHue oTBeeHO 136 yueOHBIX yacoB — no24s
HEJeNo B 8 U 9 Kilaccax COOTBETCTBEHHO.

Jlist KaKI0ro Kiiacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET OBbITh
UCIIONIb30BAHO  yYaCTHMKaMHU oOpa3oBaTeNpHOrO Tpolecca B HeMsIX  (QopMHUpOBaHUS
BAPUMATUBHOW COCTAaBISAIONICH coJepKaHUsT KOHKpPETHOW paboueit mnporpammbl. [lpu sTom
oOs3aTtenpHas (MHBapUaHTHAs) YacTh COJEP)KAHUS TMPEAMETa, YCTaHOBJICHHAs MPUMEPHON
paboueii mporpaMMoii, 1 BpeMsi, OTBOAUMOE Ha €€ U3yueHUE, COXPAHEHBI TTOTHOCTHIO.

B crpykrype mpumepHoii paboueil mporpaMMbl HapsAay C MOSCHUTENBHOW 3amuCcKOn
BBIJICJICHBI CIIEYIOLINE Pa3/IEibl:

coJiep;kaHue yuyeOHOro npeamera « XuMus» 1o rojaMm oO0y4eHus;

IUTAaHUPYEMbIE Pe3yJIbTaThl OCBOEHHUS Y4YeOHOro mnpenMera «XHUMHUS». JIMYHOCTHBIE,
MeTaIpeAMETHBIE, IPEAMETHBIE;

TEMAaTHYECKOE IUIAHUPOBAHHME, B KOTOPOM JIE€TAIU3HPOBAHO COJECPKAHHME KAKION
KOHKPETHOU TE€MBI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOJAUMBIX Ha €€ U3yUYEHHUE, U OCHOBHBIE BUJIbI
yueOHOW JesATENbHOCTH Y4YEeHHKa, (OopMHUpyeMble IPHU HU3YYEHHHM TEMbI, NMPUBEAEH IepeueHb
JIEMOHCTpAIMi, BBITIOJIHAEMBIX YUUTENEM, U NIEpeYeHb PEKOMEHIYEMBIX J1Ja0OPATOPHBIX ONBITOB
U TIPaKTUYECKUX paboT, BHIMOJIHAEMbIX 00Yy4atOIIUMHUCS.

COJAEPKAHUE YYEBHOI'O IIPEJJMETA «XUMMUS»

8 KVIACC

[lepBoHayabHbIE XUMUYECKUE TOHATHUS

IIpenmer xumuu. Ponp XuMHM B KU3HU 4enoBeka. Tema u BemectBa. dusnueckue
CBOICTBa BellecTB. ArperaTHoe cocTosiHue BemiecTB. [IoHsATHE 0 MeTo/laX MO3HAHUS B XUMUHU.
Xumus B cucteme HayK. Yuctele BemecTBa 1 cMecH. CriocoObl pa3zienieHns cMecei.

ATOMBI U MOJEKyJIbl. XHUMUYEeCKHEe 31eMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
ITpocTeie U clloKHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENBbHAsA aTOMHast Macca. OTHOCHUTENbHAST MOJIEKYJISIpHAS
Macca. MaccoBasi 10711 XUMHUYECKOIO AJIEMEHTA B COCTMHEHHH.

Ou3nyeckue M XUMHUYECKUE SIBICHHUS. XUMHUYECKas peakluus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BelleCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakuuit
(coenmuHeHuUs, pa3IokKeHUs, 3aMELLICHHsI, 0OOMEHa).



XUMHYECKUN IKCIIEPUMEHT:

- 3HAKOMCTBO C XHMHYECKOH TMOCYHOH, ¢ mpaBwiamMH pabOTBl B J1abopaTopud |
npuéMaMu 0OpaIIeHus ¢ JJabopaTOPHBIM 000PYAOBAHUEM;

- W3y4YCHHE CIIOCOOOB pa3jielicHus cMeceil (C TOMOIIbI0 MarHuTa, (QHIBTPOBAHHE,
BbIITAPUBAHUE, TUCTHIUIALIUS, XpoMaTorpadus), MPOBeACHUE OYMNCTKH TOBAPCHHOM COJIH;

- HaOJIIOZICHUE M ONKCAHKME PE3YJIbTATOB MPOBEICHUS OMBITA, WLTIOCTPUPYIOIIETO 3aKOH
COXpaHEHHsI MacChl;

Bakneiiue npeacraBuTeIM HEOPraHUIECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucioposx — 31e€MeHT U IpocToe BELECTBO.
Haxoxnenne kucnopona B npupoje, GU3nv4eckue U XUMHUIECKHEe CBOMCTBA (PEaKIMi TOPEHUs).
Oxcupnpl. Ilpumenenue xucnopoga. CrnocoObl TOJNydyeHHUS KUCIOpPOJa B Jlabopatopuu U
npombiuieHHOCTH. KpyroBopot kucinopoga B mpupone. O30H — alIoTpOnHAs MOJU(PHUKAIIHS
KHCIJIOPOJa.

TermnoBoit 3ddekT XUMHUYECKOH peakiuu, TEPMOXHMHYECKHE YPAaBHEHHUS, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/yXa, YCHUJICHUE
NapHUKOBOTO P QeKTa, pa3pylHIeHne 030HOBOTO CIIOS.

Bomopon — »nanemeHT M mpocroe BemiecTBo. HaxoxzaeHue Boaopola B IMpUPOJE,
¢duznyecKkue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHuss. Kuciorel u comnu.

KonnuectBo BemectBa. Monb. Monsipuas Macca. 3akoH ABorajpo. MomsipHblii 00bEM
razoB. PacuéTel 10 XUMUYECKUM YPABHEHUSIM.

®dusnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PactBopel. Hacelmennsie u
HEHACBIIICHHbIE pacTBOpBL. PacTBopuMocTh BemecTB B Boje.l MaccoBas noss BemecTBa B
pacTBope. XUMHUECKUE CBOMCTBa BOoAbl. OcHOBaHUs. Posib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus nHeopranuvecknx coeaumneHnid. Oxkcunpl. Kimaccupukamusi OKCHIIOB:
coneoOpa3ymoire (OCHOBHBIE, KUCTIOTHBIE, aM(oTepHbIe) U HecoleoOpa3yromue. Homenkiarypa
OKCHJIOB (MEXAyHapoaHasi U TpuBHajibHas). Pusnueckue M XMMHUYECKHE CBOWCTBAa OKCHJIOB.
[TonyyeHnue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: IMIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
HowmeHnknatypa ocHoOBaHMil (MeXayHapoaHass W TpuBHaibHas). Puznyeckue M XUMHUYECKHE
CBOMCTBa OCHOBaHUU. [losrydeHre ocHOBaHMM.

Kucnorel. Knaccugukanus xucnor. HomeHknarypa KHUCHIOT (MeXAyHapogHas WU
TpuBHasbHasA). PU3NUecKne U XUMHUYECKHE CBOICTBa KUCIOT. Psan aktuBHOcTH MetamuioB H. H.
bekerosa. [lonyuenne Kucior.

Comu. Homenknatypa conedl (MexayHapoaHas M TpHUBHalbHasi). Duznyeckue u
XAMHUYECKHE cBoMCTBa coiiel. [lomyduenue conen.

I'eneTndeckas CBI3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

XHUMUYECKUHN IKCIIEPUMEHT:

- IOJIy4€HUe, COOMpaHne, paclio3HaBaHUE U U3yUEHHE CBOMCTB KUCIOPO/a;

- IoJTy4eHue, cooupaHue, pacro3HaBaHUe U U3y4eHHe CBOUCTB BOJOpOa (TopeHue);

- B3aUMOJEHCTBHE BOJBl C MeTaulaMd (HaTpueM U KajublueM) (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB);

- OIIPEAEIICHHE PACTBOPOB KUCJIOT U HIEJIOYEHN C MOMOUIIBIO HHINKATOPOB;

- u3yuenue B3aumojeiicteus okcuna menu(Il) ¢ pactBopom cepHOil KUCIOTHI, KMCIIOT C
METAJIJIAaMH, PEAKIIUN HEUTpaTU3alnu;

- pelleHne dKCIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHelIne Kiaccsl HEOPraHUYECKUX
COCTUHEHUINY.

[lepuonnueckuii 3axkoH u Ilepuogmueckas cucTeMa XUMHYECKUX dieMeHToB J[.U.
MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBs3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU



[lepBpie MOMBITKM KIacCH(PHUKAIMU XUMHUYECKUX OdiieMeHTOB. lloHATHE 0 Tpymmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETIOYHO3EMENbHBIE METAUIbI, TaJOreHbl, UHEPTHBIEC Ta3bl).
DJeMeHTHI, KOTOpBIe 00pa3yloT aM()OTEpHBIE OKCUIBI M THIPOKCHIBI.

[lepmonnueckuit 3akoH. llepuommueckass cucrema xumuuyeckux osnemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHONepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumudeckux ssemeHTtoB JI. WM. MenneneeBa. Ilepuonbl u rpynnbl. Duznueckuid CMbICIT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CocraB aroMHbIX saep. HM3orombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTHKAa XHMHYECKOTO 3JEMEHTAa IO €ro IOJOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs PaJinyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METAIITHYECKUX
Y HEMETAJUIMYECKUX CBOICTB MO Tpynmnam MU nepuojamM. 3HaueHue llepuonuueckoro 3akoHa u
[lepuoanueckoit cUCTEMbl XUMHUYECKUX AJIEMEHTOB Ui Pa3BUTHS Hayku W npaktuku. . U.
MenpeneeB — y4€HbIN U TPakKIaHUH.

XuMmuyeckass  CBS3b. KoBanentnas  (monsipHasi WM HENOJIApHAsi)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenenp  okucienus. OKHUCIUTEIHHO-BOCCTAHOBUTENbHBIE  peakiuu. [Iporeccs
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

XUMUYECKUHN IKCIIEPUMEHT:

- U3y4eHHE 00pa3I0B BEIIECTB METAUIOB U HEMETAJIJIOB,;

- B3aUMO/ICHCTBUE TUIPOKCHIA [IMHKA C PACTBOPAMH KUCJIOT U LIEJIOYEH;

MexnpenMeTHbIe CBS3U

Peanuzamusi MexnpeagMeTHBIX — CBs3€dl  MpUM  W3YYeHMM  XUMUU B 8 Kiacce
OCYIIECTBIISIETCS 4€pe3 HCIOIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSTHH, TaK W
MOHSITUM, SBISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBCHHO-HAyYHBIC IOHSATHUS: HAy4YHBIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

Oduzuka: marepusi, aToM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIBI,
pPaIuoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKUU 3apsij, BEIIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BENUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
383151, ComHIle.

buonorus: porocunTes, qpixanue, ouocgepa.

l'eorpadusa: armocepa, ruapocdepa, MUHEpaNbl, TOpPHBIE IOPOJbI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMHueckas peaxius

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xumudeckux onementos JI. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJdbLUs U HUX COCOUHEHUM B COOTBETCTBUHU C
MOJIO’KEHHEM 3JIeMeHTOB B [leproanyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHune BemiecTBa: BUABl XMMHUYECKOM CBS3M. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTbh CBOICTB BEIIECTBA OT THIA KPUCTAIJIMYECKOW pEmETKH M BUJA XMMHYECKOM
CBSI3H.

Knaccudukanus um HOMEHKIIaTypa HEOPTaHWYECKUX BEIIEeCTB (MEXIyHApoIHas U
TpUBHAJIbHAsA). XHWMHUYECKHE CBOWCTBA BELIECTB, OTHOCALIMXCA K pa3IMYHBIM KJaccaM
HEOPraHMYECKUX COEAMHEHUMN, TeHETHYECKasl CBSI3b HEOPraHMUECKUX BEILIEeCTB.

Knaccugukanus XMMHUYECKUX peakIyil Mo pa3IudHbIM MpU3HAKaM (IO YHCIYy U COCTaBY
YYaCTBYIOUIMX B pEaKlUU BEIIECTB, MO TeIJIOoBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen



OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YYaCTHIO KaTaau3aTopa). JK30- H
SHIOTEPMHUUYECKHE PEAKIIMH, TEPMOXMMHUYECKHE YPABHEHUS.

[Tonatue o ckopoctu XUMHUYEeCKOM peakiuu. [loHsTHEe 00 OOpaTHMMBIX M HEOOpPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTepOreHHbIX peakuusx. Ilonsatue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAOIIME HA CKOPOCTh XUMHUYECKOW pEAKIUU U
II0JIO’KEHNE XUMHYECKOTO PAaBHOBECHSL.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKUCIMTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHHE YPaBHEHHH OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopus 2MEKTPOIUTHUECKON TUCCOLMALNAN. JIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbIMM BHJAAMHU XHUMHMUYECKOH CBS3U.
Crenenb quccounanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakunu noHHOrOo 0OMEHa. YCIIOBUS IPOTEKAHUS PEAKIMii HOHHOTO OOMEHA, TIOJHBIC U
COKpall€HHblE MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KHUCIOT, OCHOBAHHMI M COJIE B CBETE
NpeACTaBICHUNA 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadecTBEHHbIE peakuud Ha HWOHBI
[TonsiTe o0 rupoIn3e CoJeu.

XUMUYECKUN IKCIIEPUMEHT:

- NIPOBEACHHUE ONIBITOB, WIIOCTPUPYIOIINUX IPHU3HAKU IPOTEKAaHUS PEAKLUUN HOHHOTO
oOmeHa (00pazoBaHMe OcajKa, BEICICHUE ra3a, 00pa30BaHKUE BOJIBI);

- pacro3HaBaHME HEOPraHMYECKHX BEUIECTB C IOMOLIBI0 KAYECTBEHHBIX PEaKLMN Ha
MOHBI; PELIEHUE SKCIIEPUMEHTAIIbHBIX 33]1a4.

Hemerainsl u ux coeinHeHus

OOmiass xapakTepucTuka rajoreHoB. OcCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEepHbIE
crernieHu okuciaeHus. CTpoeHue M (U3NUECKUE CBOWCTBA MPOCTBIX BELIECTB — TaJOI€HOB.
XvMHYEeCKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEMETaJulaMu,
menoyamu).  Xmoposopopoa. ConsiHas — KMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaykHelme Xia0puabl
U X HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpymmbel. OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapaKTEepHBIE CTEIICHU OKUCIICHUS.

Crpoenne u (Qu3MUeckue CBOWCTBAa IMPOCTBIX BELIECTB — KHUCIOpOAa M CEpHI.
AnnoTponHble MOAU(PUKALIMN KUCIOPOJia U cepbl. XUMHUYECKUe CBOMCTBa cepbl. CepoBOa0OpO,
CTpoeHHEe, PU3NYECKUE U XUMUUECKHE cBoMcTBAa. OKCHUIBI CEpbl KaK MPEICTaBUTENHN KUCIOTHBIX
okcusioB. CepHasi KMCIOTa, (PU3MYECKHE M XMMUYECKHEe CBOMCTBA (0OIIMe KaK MpeiCTaBUTENs
KJ1acca KUCJIOT U cienuduueckne). XMMHUUECKHE peaklnu, JIeKalllie B OCHOBE MPOMBILIUIEHHOTO
croco0a mosyyeHust cepHoil kucinoTsl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHas
peakmusi Ha cynbdar-uoH. HaxoxxneHue cepbl W €€ COeIMHEHUN B TPUPOJE. XUMHYECKOE
3arps3HEHUE OKpY’Kalolled cpeapl COCTUHEHUSMHU cepbl (KUCIOTHBIE JO0XKIU, 3arpsi3HEHHE
BO3J1yXa U BOJOEMOB), CITIOCOOBI €ro MPEeA0TBPAIECHHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B NpHpoJie, pusnueckue u XumMuueckue coiictsa. Kpyrosopor
azoTa B TIpupoae. AMMHAK, €ro (QU3NYECKMEe M XUMHYECKHE CBOICTBa, IIOJIy4€HUE U
npuMeHenne. Coiau aMMOHHUS, HMX (HU3MUECKME W XHMHYECKHE CBOHCTBA, HpPUMEHEHHE.
KauecTBeHHast peakuus Ha MOHbI aMMOHUS. A30THas KHCJIOTa, €€ MoyydeHue, Gpusnueckue u
XUMHUYECKHe CBOWCTBa (00IIME Kak MpEeJCTaBUTENs Kilacca KHCIOT U crenupuuecKue).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHS B KadeCTBE MMHEPAIbHBIX YAOOpEHHUH.
XUMHUECKOE 3arpsi3HEHHE OKpPYKAIoUIeW Cpeabl COeIMHEHHSIMHM a30Ta (KHUCIOTHBIC IO,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOAOEMOB).

docdop, annorponHsle Moaudukanuu pochopa, GpunuecKkue U XUMUYECKUE CBOWCTBA.
Oxcun docdopa(V) u pochopnast kuciora, Gusnueckue 1 XMMUUECKHUE CBOMCTBA, MOJyUYEHUE.
Hcnonb3oBanue GpocdaToB B KaueCTBE MUHEPATBbHBIX yI00pEHU.



OOmast xapakrepuctuka syeMeHTOB I[VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTETIEHN OKHUCIICHHUS.

VYraepon, amioTponHble MOAW(DUKALMYU, PACHPOCTPAaHEHUE B NpUpoae, (pu3MuecKkue u
XUMHUYecKHe cBoiicTBa. Ancop6uus. Kpyrosopot yrinepona B npupoze. OKcuabl yriaepozaa, ux
¢u3nueckue M XUMHUYECKHE CBOWMCTBA, ACWCTBUE HA IKUBBIC OPraHU3MBI, TOIy4YE€HHE U
NpUMEHEHHE. DKOJIOTUYEeCKUe MpoOsieMbl, CBA3aHHbIe ¢ okcugoMm yriepona(lV); rumotesa
r7100abHOTO TMOTEIJICHUsT KIMMaTa; MapHUKOBBIM 3¢ (dekT. YroabHas KHCIOTa M €€ CONH, UX
dusznyueckue U XMMHUYECKHE CBOMCTBA, MOJyueHHE U npuMeHeHHe. KauecTBeHHast peakius Ha
kapOoHar-uoHbl. cnonb3oBanue kapOOHATOB B OBITY, MEAWLMHE, MPOMBIIUICHHOCTH U
CEIBCKOM XO35HCTBE.

[lepBoHayasibHbIE TIOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSX YIJepona
(MeraH, 5TaH, JTWUJIEH, alETWJICH, ATAHOJ, TJIMLIEPHH, yKCycHas kuciora). Ux cocraB u
xuMu4yeckoe crpoeHue. [loHaTne o OHMONOTMYECKHM BaXKHBIX BEIIECTBAX: MXHpax, OeKax,
VIJIEBOJAaX — M UX POJM B JKM3HM ueJoBeKa. MaTepuallbHOE€ €AUHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usmueckne U XUMHUECKHE CBOMCTBA, MOJy4YE€HUE M IMPUMEHEHHE.
CoenuaeHns kpemMHuss B mpupoje. OOmme mnpencraBicHuss o0 okcunae kpemuus (IV) u
KpeMHUeBOU kucnore. CUIMKAThI, UX UCIOJB30BaHUE B OBITY, MEIUIMHE, MPOMBIILICHHOCTH.
Baxwneiimme cTpouTenbHBIE MaTepHajbl: KEepaMHKa, CTEKJIO, IIEMEHT, OETOH, >KelIe300eTOH.
[Tpo6yieMbl 6€30MacHOTO UCIIOJIB30BAHUS CTPOUTENBHBIX MATEPUAJIOB B MOBCEAHEBHOM KHU3HU.

XUMUYECKUN IKCIIEPUMEHT:

- IPOBEJCHNE KAYECTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI M HAOINIO/IEHUE MPU3HAKOB HX
IPOTEKAHUS;

- HabmroaeHue mpolrecca OOYIIMBaHHUS caxapa IOJ JEeWCTBUEM KOHLIEHTPHUPOBAHHOU
CEpPHOM KHUCIIOTBHI;

- U3y4YCHHE XUMHUYECKHMX CBOWCTB pa30aBICHHOW CEpPHOM KHUCIOTHI, MPOBEICHUE
Ka4eCTBEHHOH peakiuy Ha Cyib(aT-uoH 1 HAOIIOACHNE TIPU3HAKA €€ IPOTEKAHNUS;

- IOJIy4eHUe, COOMpaHue, pacrio3HaBaHue U U3y4YeHUE CBOMCTB aMMHUAKa;

- TPOBE/ICHUE KAYECTBEHHBIX pEaKIMii Ha WOH aMMOHHS U (ocdarT-HOH U H3y4YEeHHE
MPU3HAKOB MX MPOTEKaHUs, B3aUMOJECUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHCIIOTHI C
MeZIblo (BO3MOYXHO HCIOJIb30BaHNE BUIEOMATEPUAIIOB);

- ToJy4eHue, coOupaHue, pacro3HaBaHUe U U3yUeHHEe CBOWCTB YIJIEKUCIIOTO ra3a;

- IPOBEJEHUE KAueCTBEHHBIX peaklMi Ha KapOOHAT- U CWIMKAT-HOHbBl M H3YyYEHHE
MPU3HAKOB UX MPOTEKAHUS;

- pelIeHHE DSKCIEePUMEHTANBHBIX 3a7ady 1o Teme «BaxHeillne HeMeTamabl U UX
COEIUHEHUS.

MerTaiabl ¥ X COETUHEHUS

OO0miass xapakTepuCTUKa XUMHUYECKMX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHWUU UX
nonoxxkenus B [lepuonnueckoit cucreme xumudeckux 3mnemeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemérka. DJIEKTPOXUMHUYECKUM psJ HanpsykeHU MerauioB. DU3MYecKue M XUMHUYECKHE
cBoiicTBa MeTayuoB. OO1Me crocoOs! mosyyeHust MetamioB. [loHsATHE 0 KOPPO3MM METaNJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[lenouynsle MeTauibl: nosnoxenue B Ilepuonnyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
. . Menzeneea; CTpOEHHE UX aTOMOB; HAX0XKJIEHUE B Iipupoe. Pu3nuecKkue U XUMHUECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpUsl U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEMHEHUH.

[IlenouyHO3eMeENBbHBIE METAJUIBl MArHUA W KaiubUui: mosiokeHue B [lepmoanueckoit
cucrtemMe xumuueckux snemeHtoB J[. M. MenneneeBa; cTpoeHME MX aTOMOB; HaXx0XJIEHUE B
npupoae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BakHeimme coennHeHus
KaJblMs (OKCUI, THIPOKCH, COIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUS.



AmoMuHuii: nonoxenue B llepmonnueckoil cucreMe XuMu4eckux siemeHToB JI. .
MenneneeBa; CTpOCHHE aTOMa; HaXOXKJICHHE B npupoae. Pu3ndyeckue 1 XMMUYECKHUE CBOMCTBA
amroMUHUS. AMQOTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMUHUS.

Kenezo: nonoxenne B Ilepuonnueckoil cucreme xumMuyeckux sseMeHtoB J[. .
MenieneeBa; cTpoeHUE aToMa; HaXOXJAeHUE B npupojie. Puznueckue U XMMHUYECKUE CBOMCTBA
xkenesa. Okcuapl, Tuapokcuasl u comm skenesa(ll) m xenesa(lll), mx cocra, cBoiicTBa U
MOJIy4eHHE.

XUMUYECKUN IKCIIEPUMEHT:

- O3HaKOMJICHHE ¢ 00pa3I[aMu METAJUIOB U CIIABOB, X (PU3HMUECKUMU CBONCTBAMH,

U3Y4YeHHE  pe3yJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOACWCTBHUS OKCHIA KaNbIUs W HATpUS C BOJOH
(BO3MOYHO HCITOJIb30BAHKE BUJICOMATEPHUAIIOB);

- ICCJIEIOBAaHUE CBOMCTB JXECTKOM BOJIBI;

- mpolecca TOpeHUs Jkeje3a B KHUCIOpoae  (BO3MOXKHO — HCIIOJIb30BAaHUE
BUJICOMAaTEPHUAJIOB);

- TMPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIMi Ha HOHBI (MarHus, KaJblus,
antoMuHus, nuHka, xenesa(ll) u sxenesa(lll), mequ(1l));

HaAOJI0/IEHUE W OMHMCAHKE MPOLIECCOB OKpAIIUBAHUS IJIAMEHH MOHAMU HATPHS, KU U
KaJIbLIHs (BO3MOKHO MCIIOJIb30BAaHUE BUIEOMATEPHAIIOB);

- vccrenoBaHue aM(QOTEPHBIX CBOWCTB THIPOKCH/IA AIFOMUHHUS U THIPOKCH/IA IUHKA;

- pelIeHHe OHKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «Baxueimme Meramuibl W UX
COCTMHEHUS».

XHMHMS ¥ OKpYXKaromas cpeaa

HoBbele matepuanbl 1 TexHonoruu. BemjectBa m maTepualibl B MOBCEIHEBHOM JKU3HU
yesoBeka. XUMUs U 3/10poBbe. bezonacHoe UCmoab30BaHNE BEIIECTB U XUMUYECKUX PEAKIIUN B
ObiTy. IlepBas moMoImp MpPU XUMHUYECKHX O0KOrax M OTpaBieHUAX. OCHOBBI SKOJIOTHYECKON
rPAaMOTHOCTH. XHUMHUYECKOE 3arpsi3HCHHE OKpYXKaromlel cpenapl (MpeiesbHas JA0NycTUMast
koHIeHTpanus Beniects — [1/IK). Ponb xuMuu B peieHuN 3K0IOTHYECKUX MTPOOIIEeM.

[TpupoaHbIE HCTOYHHUKH YTIECBOAOPOAOB (yroiib, IPUPOIHBINA Ta3, HEPTH), MPOAYKTH HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIIIEHHOCTH.

XUMUYECKUN IKCIIEPUMEHT:

- Uu3ydeHHe oOpaslloB MarepHaloB (CTEKJIO, CIUIaBbl METaJIOB, MOJIUMEPHbIE
MaTepuabl).

MexnpeaMeTHbIE CBSI3U

Peanmuzamust  MeXINpeAMETHBIX  CBSI3eM NpU  HM3YYEHHMHM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCMONb30BaHHWE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSITUH, SBIISIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX TPEIMETOB €CTECTBEHHOHAYYHOTO ITUKJIA.

OOmue ecTecTBEHHOHAY4YHbIE TOHATHS: HAy4dHbIM (DaKkT, THUMOTE3a, 3aKOH, TEOpHs,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEPUOJAUYHOCTh,  HAOJMIOJEHHE,  IKCIICPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHUE, MOIEIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: marepus, aroM, OJEKTPOH, MTPOTOH, HEHUTPOH, HOH, HYKIHWJ, W30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKHN 3apsij, MPOBOJAHMUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHITE.

buonorus: ¢orocunres, npixanue, Ouocdepa, FIKOCUCTEMA, MHHEPAIbHBIE YAOOpEHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MMOPOJBI, TOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 10 XUMUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUS

JIMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE PE3yNIbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOIO oO0ImIiero oOpa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOMN JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYIBTYPHBIMU U  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIME B OOINECTBE MpPaBUJIaMU M HOpPMaMH MOBEICHHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3ALUN O0YYarOIUXCS.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYArOMIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JESITEIbHOCTH Ha €€
OCHOBE, B TOM UYHUCJIC B YACTH:

1. narpumoTMYecKOro BOCIHMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpHOMY, HMCTOPUYECKOMY H
Hay4HOMY HAaclleIUl0, MOHMMAaHUs 3HAUYEHUs XHMMHUYECKOM HAayKH B KM3HM COBPEMEHHOIO
o01iecTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHON MH(pOpMAIMeld O MepeloBBIX TOCTHKEHUSX U
OTKPBITUSAX MUPOBOH M OTEUECTBEHHOW XMMHH, 3aHMHTEPECOBAHHOCTH B HAy4YHBIX 3HaHUAX 00
yCTpOMCTBE MUpa U OOIECTBA;

2. TPaXJAHCKOI'O BOCIIUTAHUS:

MPEJCTABICHUS O COIUAIBHBIX HOPMax M IpaBHJIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJIJIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOH, Yy4yeOHO-
UCCIICIOBATEIIbCKOW, TBOPYECKOW M JPYrUX  BHAAX  JEATENBHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH /1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX NPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B IpoLecce 3TOH y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIIECH C IMO3UIMH HPABCTBEHHBIX M
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBHI MOCTYIKOB;

3. LEHHOCTH HAyYHOTO MO3HAHUS:

MHUpPOBO33pDEHUYECKME MPEJCTAaBICHUA O BEIIECTBE M  XUMHMYECKOHW  peakluu,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY ISt
INOHUMaHMs  CYIIHOCTM HayyHOM KapTHUHBI MHpa, HpPEACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX UYEIIOBEKa C MPHUPOJHON CPEoi, O poin
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAlPaBICHHbIE Ha TIOJTYYEHHE HOBBIX 3HAHWUH 1O XHMHH,
HEoOXoauMBble Ui OOBSICHEHHs HAOMIOJaeMbIX MPOLECCOB M SBJICHUH, IO3HABATEJIbHOM,
WH(POPMAIIMOHHON 1 YNTATEIHCKOW KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIEHOM

paloThI ¢ yUeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOH, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

UHTEepeC K OOyYEHMIO U MO3HAHMIO, JTI0003HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTh K
caM000pa30BaHMIO, MPOEKTHOW U HCCIIEIOBATEIBCKON JEATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4. ¢popMupOBaHUS KyJIbTYpPbI 3J0POBbSI:

OCO3HaHME IEHHOCTH KHM3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J/I0pOBbIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 JKW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
OpUBbIUEK (YMOTpeOJIeHUs] alKorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
npaBmi 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HH,

5. TpYyAOBOTO BOCIIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3yYeHMIO Mpodeccuil U TpyAa pa3IMyHOro Poja, YBaKEHUE
K TPyAy HW pe3yibTaTaM TPYJOBOH [EATEILHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMECHEHUS
OPEIMETHBIX 3HAaHUH 10 XWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPaeKTOPUU
NPOJIOJDKEHHUST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB W CIHOCOOHOCTH K XUMHH,
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OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJJalITUPOBATHLCS B MPOPECCUOHAIBHON CPEJIC;
6. DSKOJIOTHYECKOrO BOCIIUTAHUS:

AKOJIOTUYECKH I1€JIECO00pa3HOE OTHOIICHUE K TIPUPOJIEC KaK UCTOUYHUKY JKM3HU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOTO M 0€30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HMYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30TIACHOTO IMOBEJCHHS MIPH paboTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYalUsX, YIPOKAIOIIUX 3JI0POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, I[OJy4aeMble TPU  H3YyYCHUU  XUMUH, JJIS
peuieHusl 3a7ad, CBSI3aHHBIX C OKPYXKalOUIEH NPUPOJHOM Cpelou, JJisl TMOBBIIICHUS YPOBHS
OKOJIOTMYECKON KYJIbTYPBI, OCO3HAHUS TJIO0AIBHOTO XapakTepa JKOJIOTUYECKUX MPOoOIeM U
MyTed WX PEIICHUS IOCPEACTBOM METOJ0B XHUMHH, 3KOJOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATbCSI UM B MIO3HABATEIbHOM, KOMMYHUKATUBHOW U COLUAIBHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3VJIBTATHI

B COCTaBe MeTaIrpeaAMETHBIX pe3yabTaToOB BBIJICIISIOT 3HAYUMEIC JIJIS
dbopMHUpPOBaHKST MUPOBO33PEHUSI OOIIEHAYYHbIC TMOHATHUS (3aKOH, TEOPHS, NMPUHIIMII, THIIOTE3a,
¢dakT, cuctema, MpoIECC, IKCIEPUMEHT U JIPYroe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYEOHBIX IMpeAMeTax M IMO3BOJSIIOT HAa OCHOBE 3HAHMA W3 OTUX MPEIMETOB
(GbopMHUPOBATH MIPEICTABICHHUE O IIEIOCTHON HAYYHON KapTHHE MUPA, U YHUBEPCAIbHBIC YIcOHBIC
neiicTBUS (MMO3HABaTEIbHbIC, KOMMYHUKATUBHEIE,

peryJsiTUBHBIC), KOTOpBbIE 00ecreunBaroT dbopmupoBaHue TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

IMo3naBaTebHBIE YHUBePCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBrble JJornyeckne aelCTBUSA:

YMEHHUS HCIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIIICHUS TPU OCBOCHUM 3HAHHIM:
pacKpbhIBaTh CMBICI XUMHUYECKUX TIOHATHH (BBIACIATH HMX XapaKTepHbIE TMPHU3HAKH,
yCTaHaBIWBATh B3aMMOCBSI3b C  JPYTMMHU  TOHSTHUSIMU),  WCIOJB30BATh  TOHSATHUS IS
OOBSCHCHHUS OTIEIbHBIX (AKTOB M SBJICHUH, BBIOMpATh OCHOBAaHUS UM KPUTEPHUH IS
KJIACCU(UKANN XWUMHYCCKAX BEHICCTB M XUMHUYCCKUX PEaKIWW, yCTaHABIUBATh MPHYUHHO-
CIIEICTBEHHBIC CBSI3U MeXAYy OOBEKTaMU W3YYEHHUsS, CTPOUTH JIOTUYECKHE PaCCYKICHUS
(MHIYKTUBHBIC, IEAyKTUBHBIE, 10 aHAJIOTHH), I€TIaTh BHIBOJBI U 3aKITIOUEHUS;

yMEHHE TMPUMEHSATh B MPOIEcce MO3HAHUS MOHATHSA (MPEIMETHBIC ¥ METAIlPEAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/lay, C Y4YETOM HSTHUX MOJEIbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

ba3oBble uccienoBareabCKue AeiiCTBHSA:

yYMEHHUE HUCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS, a
Takke B KayecTBE OCHOBHI is (OPMUPOBAHUSA THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MpHOOpEeTeHNe OMbITa MO IJIAHHUPOBAHHUIO, OPTaHU3aIMU U TPOBEACHHUIO YUEHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOWpATh, AHAIM3WPOBATh M HWHTEPIPETHPOBATH WHOOPMAIUIO PA3TUIHBIX
BUJOB U (DOpPM TPEICTABICHUSA, MOTYYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO- TOIMYJSIpHAs
auTepaTrypa XHMHYECKOTO COJEpKaHUs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
KPUTHYECKH OIICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(DOPMAIIHIO;
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yYMEHHUE NMPUMEHSATH Pa3IMuHbIe METO/IbI U 3aIIPOCHI IIPU MIOUCKE U 0TOOpe HH(pOpMAIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOIb30BAHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/ICHHE

KYJIBTYpOW aKTMBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM, CAMOCTOSITEIHHO
BbIOMpaTh ONTHUMANBHYIO (pOpMy mpeacTaBieHus MHPOPMAIMK U WIUIIOCTPUPOBATH pellaeMble
3aJa4d  HECIIO)KHBIMU CXEMaMH, JuarpaMMamMu, JApyrumMu ¢opmamMu rpadukd U UX
KOMOHWHAIIASIMHU;

YMEHHUE HCIOJb30BaTh M AHAIU3UPOBATH B Ipoliecce yueOHOH W HMCCIeq0BaTENbCKOM
JEeSTEIbHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEIbCKOTO X0341CTBA U TPAHCIIOpTa
Ha COCTOSIHHE OKPY’KaIOLIe MPUPOJHON CPEJIbI.

KoMMyHHKaTHBHbIE YHHBEpPCAJIbHbIE YyYeOHbIe JeiicTBHS:

YMEHME 3aJlaBaTh BONPOCHl (B XOA€ auanora M (WIKM) AUCKYCCHUHM) IO CYHIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

NpuoOpeTeHnue  OmbITa MPEe3CHTAlMU  PE3YJIbTaTOB  BBIIOJHEHUS  XHUMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

3aWHTEPECOBAaHHOCTh B COBMECTHOH €O  CBEPCTHUKAMH  [O3HABATEIBLHOM U
HCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPoOJIeM Ha OCHOBE yuéra
OOIIMX MHTEPECOB U COTTIACOBAHMS MO3UIHI (00CYXIeHHsI, 0OMEH MHEHHSIMH,

«MO3TOBBIE€ HITYPMBI», KOOPJIWHAIUS COBMECTHBIX JIEHCTBUH, OINpeneieHHEe KPUTEPUEB
0 OIIEHKE Ka4eCTBa BBHIIIOJHEHHON paboThI U ApyTHE);

PeryisiTuBHbIE YHHBepPCAJIbHbIE y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOSTEIBHO OINPEEIISATh LENU JIeSITeIbHOCTH, IUTAaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEMJIOKEHHBIM alropuT™M ACUCTBUN TpU
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJNydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOJIYUYEHHOTO pe3ysbTara 3asBICHHON I1enu,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, Ipe/IaraeMble B YCJIOBHUHU 3aaHUH.

INPEIMETHBIE PE3YJIBTATHI

8 KIIACC

B cocraBe mnpenMeTHBIX pe3yabTATOB IO OCBOEHHUIO 0043aTEIbHOTO COJEpIKaHus,
YCTAHOBIICHHOTO JaHHOW (exepanbHONW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC
0o0yyarolyMMHUCsT Hay4yHble 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMH, cHenuduueckue Jyis
peIMETHOW 00NacTH «XUMUS», BUIBl IEATEILHOCTH MO TIOXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEpIpeTalni, IPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xoHmy oOy4eHus B 8 Kiacce MpeaMETHBIE pe3yiabTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

- PacCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHSTHH: aTOM, MOJIEKYJa, XUMHUYECKHHA
3JIEMEHT, NPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, CMECh (OAHOPOAHAs U HEOAHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsi M MOJICKYJISpHAsE Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XUMHYECKOTO 3JIEMEHTa B COCJUHEHUH, MOJSIPHBIH 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, JIEKTPOOTPUIIATETILHOCTD, CTETIEHh OKUCIICHHSI, XUMHUECKas
peakuus, KiIacCU(pHUKAIMi pPeaKUui: peaklMM COEAMHEHUs, PEaKLUU Pa3oKeHUs, pEeaKIhH
3aMeIIeHus], peakni 0OMeHa, 9K30- U SHIOTEPMUYECKHE PEaKIINH, TEIUIOBOK d(h(deKT peakimm,
PO aToMa, JEKTPOHHBINA CJIOM aToMa, aToMHas OpOUTallb, pajiuyc aToMa, XMMUYecKas CBS3b,
NOJISIpHAsT W HETIOJISIPHAsT KOBAJICHTHAs! CBS3b, MOHHAS CBs3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBas J10JIs BellecTBa (MPOLIEHTHAs KOHIIEHTPAlKs) B pacTBOPE;

- WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHATHH M TPUMEHSTHh ITH
MOHSATHS NPH OMHMCAHUM BELIECTB U UX MPEBPAICHUH;
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- HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHUKY JJISI COCTaBJICHUS (OpMyn BeEUIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

- OIpEIENATh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTENCHb
OKHUCJICHHUS DJIEMEHTOB B OMHApHBIX  COCJIMHEHUSX,  IMPUHAICKHOCTh  BEHIECTB K
onpeAenéHHOMY KJIaccy COSIUHEHHH Mo (opMyiaMm, BHII XHMHUYECKOH CBs3U (KOBaJCHTHAS U
MOHHAsI) B HEOPIraHUYECKUX COCAMHEHUSX;

- packpeiBath cMmbica Ilepuogmueckoro 3akona [[.M. Menpaeneesa: neMOHCTPUPOBATH
MIOHUMaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX IEMEHTOB OT UX MOJIOKEHHUS B
[Tepuoauueckoii cucreMe, 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHOMOJIEKYJISIPHOTO YUE€HUs1, 3aKOHa ABOrajpo;

- ONHUCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢opmy [lepuoandeckoit cuCTEMBI
XUMHUYECKHX 3JIEMEHTOB: paziinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mobodHas
noarpynna (b-rpynma)y, maneie u OonbIIME MEPUOIBI, COOTHOCHTH O003HAUYEHUS, KOTOPHIC
umerorcs B Tabnune «llepuonnueckas cucrema xumuueckux snemeHtoB J[.M. MenneneeBay c
YHUCJIOBBIMU XAPAKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKUX 3JIEMEHTOB (COCTaB MU 3apsf
a1pa, o0lIee YUCIIO JEKTPOHOB U PACIPEICTICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

- KJIacCu(UIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTAaHWYECKHE BEIIECTBA, XUMHUYECKHUE
peaxiuu (1o YUCIy ¥ COCTaBY YYaCTBYIOUIUX B PEAKIIUU BEILECTB, 110 TEIIOBOMY dPPEKTY);

- XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIAaCCOB, MOATBEPK/Iasi ONMUCAHUE NPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUU COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

- MPOTHO3MPOBATH CBOMICTBA BEIIECTB B 3aBUCMMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUSI XUMUYECKHUX IIPEBPALLICHUH B Pa3IMUHbIX YCIOBHSIX;

- BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MaccChl BEUIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 10 (popMyIie COeAMHEHNS, MAaCCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI IO YPAaBHEHUIO XUMHUECKOU peaKlH;

- IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON JESITENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHME, O0000IIeHHe, CHUCTEMaTH3aluio, KiIacCU(UKAIMIO, BBISIBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUsl CBOMCTB BELIECTB M XMMHUECKUX PEAKIIMM, €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHWUS — HaAONIOJIEHUE, HW3MEpPEHHE, MOJEIMPOBAHHUE, JKCHEPUMEHT
(peanbHBIN U MBICTICHHBIN ),

- cJenoBaTh TMpaBUiiaM TOJb30BAaHUS XUMHUYECKOW Tocylnol ©  1abopaToOpHBIM
o0opynoBaHUEM, a TakkKe TMpaBuiIaM oOOpalleHusi C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIMSMH TIO BBIMOJIHEHUIO J1aO0OPAaTOPHBIX XHUMHUYECKHUX OIBITOB M0 TOJYYEHHIO U
coOupaHHIO ra3000pa3HbIX BEIIECTB (BOJAOPOJA U KHUCIOPOAA), MPUTOTOBIECHUIO PAaCTBOPOB C
ONpEeACIEHHON MaccoBOM JOJE€l pPACTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJIUTH
XUMHUYECKHE SKCIEPUMEHTHI 10 pPAcHO3HaBaHUIO PAcTBOPOB IIEJIOYEH M KHUCIOT C MOMOIIBIO
UH/IUKAaTOpOB (JIakMyC, (eHOIPTATICHH, METUIIOPAHK U JPYyTHE).

9 KJIACC

K xoHiy oOy4yeHus B 9 kiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

- pacKpbIBaTh CMBICI OCHOBHBIX XHMHMUYECKHX MOHSATUN: XMMHUYECKHUN 3JIEMEHT, aTOM,
MOJIEKYJa, HOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, BAJEHTHOCTb,
IIEKTPOOTPUILIATEIBHOCTh, CTENEHb OKHUCIICHUS, XMMHYECKas pEaKlMs, XUMHYECKas CBS3b,
TEII0BOM 3P PEKT peakiiu, MOJib, MOJIIPHBIH 00BEM, pPacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEAaKUMd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, oOpaTHMMble M HEOOpaTUMBbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKuuyu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIECHHME, aJlJIOTPOINS,
aM(pOTEepHOCTb, XUMUYECKasi CBs3b (KOBaJIEHTHAsl, MOHHAsI, METAJUIMUECKas ), KpUCTauInyecKas
peméTka, KOppO3us METAIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHUH, MPENeIbHO
nonyctumas konueHtpanus [1JIK Bemectna;
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- WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TMOHSITHH M NPUMEHSTHITH
MOHATUS ITPU ONMCAHKUM BEIIECTB U UX MPEBPAICHUH;

- HUCIOJB30BaTh XWMHUYECKYIO CHUMBOJIUKY [JIi COCTAaBJICHHUS (OPMYN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

- ONpEIEATh BAJEHTHOCT M  CTENEHb  OKUCIEHUS XUMHYECKHUX  DJIEMEHTOB B
COEIMHEHUSX pa3JIMYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K OINPEAeIEHHOMY KIaccy
coequHEeHUH 10 (opmyrnaM, BHII XMMHYECKON CBs3M (KOBaJCHTHAs, NOHHAS, META/UTNYECKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsij MOHAa MO XHUMHUYecKoi ¢opMmylie, XapakTep cpeabl B
BOJHBIX pAacTBOPAaX HEOPraHUYECKUX COCAUHEHUH, THUI  KPUCTAJUIMYECKOW  PEIETKH
KOHKPETHOI'O BEILIECTBA;

- packpeiBath cmbica Ilepuoanueckoro 3akona .M. MenaeneeBa u 1€MOHCTPUPOBATH
€ro NOHMMAaHHE: OMHUCHIBATh U XapaKTepu3oBaTh TabianuHyto ¢opmy lleproanueckoil cucrembl
XUMHUYECKHUX SJIEMECHTOB: pa3lindarh TMOHATHS «TJIaBHAas moArpymnmna (A-rpymnmna)» u «moOodHas
noarpynna (b-rpymnmna)», manpie u Oosblue MEPUOAbI, COOTHOCUTH O0OO3HAUEHUS, KOTOpHIE
UMEIOTCS B TEPHOJUYECKOM TabJIMIle, C YHMCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3apdll sipa, o0liee Yncio 3JIEKTPOHOB U paclpe/esieHne ux
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB
U UX COCAMHEHUH B Mpelesax MajblX MEPUOJOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB,;

- KJ1acCu(UUIUPOBATh XUMUYECKHE JIIEMEHTBhl,  HEOPraHUYECKHe BEILECTBA,
XUMUYECKHE Peakiu (110 YUCIY M COCTAaBY YYaCTBYIOIIMX B PEAKIIMU BELIECTB, IO TEILIOBOMY
3¢ dexTy, Mo M3MEHEHUIO CTeNeHEeH OKUCICHHUS XUMUYECKUX DJIEMEHTOB); XapaKTepu30BaTh
(omuchIBaTh) 00mMME U crienu(pUUEeCKre XUMUIECKHE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIICCTB,
MOATBEPIK/asi ONKUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHMI COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUN;

- COCTaBJIATb YPABHEHMS HJICKTPOJIUTUUYECKON AMCCOLMALMU KUCIOT, LIEI0UYEH U COJeH,
MOJIHBIC W COKpAIICHHBIC ypaBHEHUS PEAaKIMii HWOHHOTO OOMEHA, ypaBHEHHUS pPEakIui,
MOATBEPKJIAIOIINX CYIIECTBOBAHUE TIE€HETUUYECKOW CBS3M MEXKIY BEIIECTBAMHM Pa3IUYHbIX
KJIACCOB;

- packpbiBaTh CYLUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEACTBOM
COCTaBJICHHS DJIEKTPOHHOTO OajaHca 3TUX PEaKInii;

- IPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTU
MPOTEKAHUS XUMUYECKUX TTPEBPAIICHUNA B PA3JIMYHBIX YCIOBUSIX;

- BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEUIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 0 (popMyIie COeIMHEHNS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU peaKIniy;

- coOmomaTh TpaBWjIa TIOJIB30BAaHUS XHUMHYECKOM TMOCynod ©  J1abopaTOpHBIM
o0opy/soBaHuEM, a TaKXKe MpaBuiia 0OpallleHns ¢ BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU
MO0 BBHIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX ONBITOB 10 TIOJYYCHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ra3a);

- NPOBOJIUTH PEAKIMH, MOATBEPKIAIOIINE KaYECTBEHHBIM COCTAaB Pa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMHI-, UOAMI-, KapOoHaT-, docdar-, cuiamkar-,
cynbdar-, THUIPOKCUI-HOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI M3YyYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPraHUUECKUX BEIIECTB;

- NMPUMEHSATh OCHOBHBIC OIEPAIMU MBICIUTEIBHON JEATEIIbHOCTH — aHajIu3 U CUHTE3,
CcpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE MTPUUYUHHO-CIIEICTBEHHBIX CBS3eH — s
M3Yy4YEHUsSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIINN, €CTECTBEHHO- HAyUYHBIE METOIbI TTIO3HAHUS
— HaOmI0IcHNE, U3MEpPEHUE, MOICTTUPOBAHNE, SKCTIEPUMEHT (PEaIbHBIN H MBICIICHHBIH).
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA «XUMUWUS»

8 kiace (2 4 B Heme10, Beero 68 4, U3 HUX 24 - pe3epBHOE BpeMsl)

Ne
n/a

TemaTnueckuii 610K, TEMA

OcHoOBHOE coaepkaHue

OcHOBHBIE BUJIBI ICATEILHOCTH
00yJaronmxcst

Pazgen 1. IlepBonavanbubie xuMmuueckue nouatus (20 u)

1.

Tema 1.

XuMusa — BakHast 00J1acThb
€CTECTBO3HAHUS U
MPAKTUYECKOMN EATCILHOCTH
YyeJloBeKa

(54)

[Ipenmert xumuu. Ponb xumuu B
YKU3HH Y€JIOBEKa. XUMHUS B CHCTEME
HayK.

MeTo/1b1 TO3HAHUS B XUMUHU.

Tena u BemecTBa. PU3NUECKHE
CBOMCTBA BEILIECTB. ATperaTHoe
COCTOsIHME BelecTB. UncThie
BEILIECTBA U CMECH.

CriocoObl pa3ienieHusl CMecei.
dusznyuecKrue 1 XUMUUECKHUE SIBJICHUSI.
[Tpu3Haku U yciaoBUS MPOTEKAHUS
XUMHYECKUX PEAKIIUH.

3HAKOMCTBO C MPaBUIAMH
0€30MMacHOCTH U MpuéMaMu paboTHI B
XUMHUYECKOH J1abopaToOpHH.
JlemMoHCTpanuu

JIaGoparopHoe 000py10BaHHUE.

2. Pazanunble BUIBI XUMHUYECKOHN
MOCY/IBI.

OO6pa3s1ibl BEMIECTB.

CriocoOsI pa3eneHus cMecei
(¢punbTpoBaHue, BBIIapUBaHUE,
TUCTHIUISIMS, XpoMartorpadusi).
JlaGopaTopHbIe U TIPAKTUIECKHE
paboThI

JlaGopaTopHBIE OTIBITHI:

Onucanne GU3NIECKIX CBOMCTB

PackpbIBaTh CMBICI H3Y4aeMBbIX
TTOHSITUM.

PackpbiBaTh posib XUMHH B IPUPOJE U
YKU3HU YEJIOBEKA, €€ CBS3h C IPYTHUMH
HayKaMH.

Paznnyath yncThIC BEIIECTBA U CMECH;
OJTHOPOJIHBIE Y HEOTHOPOJIHBIE CMECH.
Paznmyarh Qusndeckne U XUMHUECKUC
SIBJICHUSL.

OnpenensTe MPU3HAKA XUMHUSCKUAX
peakuuii ¥ yCIOBUS UX MPOTEKAHMUS.
CrnemoBath IpaBHIIaM TOJIB30BAHUS
XUMHUYECKOH TOCY10i 1 1ab0paTOpHBIM
o0opyI0BaHKEM, a TAK)Ke MTpaBUIIaM
oOpallieHus: ¢ XUMUYECKUMU
BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHS- MU 11O BBITIOJTHEHUIO
MPaKTUYECKUX PadoT.

[TnanupoBaTh 1 MPOBOJUTH
XUMHYCCKHIA IKCIIEPUMEHT 10
M3YYCHHUIO ¥ ONTUCAHHUIO (PU3NIECKUX
CBOICTB BEIIECTB, CITOCOOOB
pa3aeneHust CMeCEN BEILIECTB.
Hcnonb30Bath IpH BBHITIOJTHEHUT
y4eOHBIX 3aJaHUii U B TIpOIIecce
HCCIIeIOBATEIILCKOM JIeITeTbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY

bu6mmoreka [JOK
https://m.edsoo.ru/
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BeniecTB. Pa3yenenue cmecu ¢
noMoIneko MaruuTa. [Ipakrnyeckue
paboTHI:

Ne 1. IpaBuna paboTsl B 1abopaTopuu
Y TIpUEMBI 0OpaIICHUs C
1a00paTOPHBIM 000PYIOBAaHHEM.

Ne 2. Paznenenue cMmeceii (Ha mpumMepe
OUYMCTKHU TTOBAPEHHOU COJIN)

XUMHMYECKOTO COIEpKaHus,
CIIPaBOYHbBIE MaTEpUAJIbl, PECYPCHI
Hurepnera.

BeicTpauBath pa3BEpHyThIE
IIICBMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha nH(OpMaIHO 13 ydeOHUKA
U CIIPaBOYHBIX MATEPHAIIOB, TPAMOTHO
HCIIOJIb30BATh U3yYEHHBIN TOHATUINHBIN
annapar Kypca XUMHHU

Tema 2.
BemectBa
Y XMMHYECKHUE PEAKIIUN

(15 4)

ATOMBI ¥ MOJIEKYJIBI. XUMHYECKHUE
AJIEMEHTHI. 3HAKU (CHMBOJIbI)
XUMHYECKHUX 31eMEHTOB. [IpocThie n
CJIOXHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumudeckas popmyna. BaneHTHOCTD
aTOMOB XMMHYECKHX JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
OTtHocuTeNnbHAsI aTOMHas Macca.
OTHOCHUTENBbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10151 XUMHYECKOTO
3JeMeHTa B coequHeHnu. dusnueckue
1 XUMUYECKUE SIBJICHHUS.

Xumuueckas peakuus. [Ipuznaku u
YCJIOBHS IPOTEKAHUST XUMHUYECKUX
peakuunii. XuMHYECKUE YPaBHEHUS.
THUIbl XUMHAYECKUX pPEaKIHil
(coenuHeHus, pa3ioXKeHus,
3aMenIeHus, oOMeHa). 3aKoH
COXpPAaHEHUS MacChl BELIECTB.

M. B. JIoMOHOCOB — y4Y€HBIN-
SHLMKIIONEIUCT.

JlemoHCTpanuu

- [IpuMeHsTh ecTeCTBEeHHO-HAYYHbIE
METO/IbI IO3HAHUS (B TOM YHCIIE
HaOJII0IeHUE, MOJICITMPOBAHNE,
9KCIIEPUMEHT) U OCHOBHBIE OIEpaINH
MBICITHTEIBHOHN IS TEIBHOCTH
(cpaBHEHME, KIaccUpUKAIUS) IS
M3Y4YEHUS BEUIECTB U XUMHUYECKUX
peaKuuii.

- PackppIBaTh CMBICT H3y4aeMbIX
MOHATHH U 3aKOHOB U MIPUMEHSTH ITH
TTOHSTHSI IPU ONTMCAHUH CBOHCTB
BEIIECTB U UX MPEBpAIIECHUI.

- Pasnuuate Gusnueckue u XUMUYeCKHe
SIBJICHUSI, OOBSICHATH UX CYIIHOCTb C
TOYKH 3PEHUSI aTOMHO-MOJIEKYISIPHOTO
YUCHHMSL.

- OnpenensTh MPU3HAKK XUMHUYECKIX
peaKiui, yCIoBUs UX MPOTEKAHMUS.

- OOBACHATH CYHIHOCTh (PU3UUYECKUX U
XUMHYECKUX SBJICHUM C TOYKU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYCHHS.

- KnaccudunupoBars xumMuueckue
peaknuu (1Mo YuCIy U COCTaBy

bu6mmorexka [IOK
https://m.edsoo.ru/

http://www.portalschool.ru
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duznyeckue siBIeHUA (pacTUpaHue pearupyomux 1 00pa3yronmxcs

caxapa B CTyIKe, KUTICHUE U
KOH/JICHCAIIUSI BOJIBI U T. 11.).
Xumuueckue sipjieHus (ropeHue
CBEUH, PA3JIOKECHHE caxapa,

BEIIIECTB).

- CocTaBnsaTh (opMysbl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U OTPEICIIAThH
BaJICHTHOCThH 110 ()OPMYJIaM BEIIECTB.

B3alMO/JICIICTBUE CEPHON KHUCIIOTHI C - PaccTtaBnsaTh K03 UIHEHTHI B

XJIOPUAOM Oapusi, pa3ioKeHNe
ruapokcuaa meau(Il),
B3alMO/ICHCTBUE JKeJie3a C Cepoid,

YPaBHEHUAX XUMUYECKUX PEAKIUH.
- CinenoBath NpaBuiiaM MOJIb30BaHUS
XUMHUYECKOH TOCy10i1 1 1a60paTOpHBIM

B3aUMOJICHCTBHE JKelie3a C PACTBOPOM | 000pYI0BaHHEM, a TAKIKE ITPABUIIAM

comu meau(1l)).

OnsIT, WIITIOCTPUPYIOLINN 3aKOH
COXPAHEHHUS MacCCBhI.
JlabopaTopHbIe U PAKTUYECKHE
paboThl

JlabopaTopHBbIE OTIBITHI:
[Tpumeps! pu3nUECKUX ABICHUN
(naBieHHE BOCKA, TastHUE JIbJA).
[IpuMepsl XUMHUYECKUX SBJICHUN

oOpallleHHs C BEIIECTBAMU B
COOTBCTCTBHUH C HHCTPYKIUAMMU 110
BBIITOJTHEHUIO JTA0OPaTOPHBIX
XUMHNYCCKHUX OIIBITOB.

- Mctionp30Bath npH BHINOTHEHUH
y4eOHBIX 33JaHUH U B TIPOIIECCe
UCCIIEI0BATEIbCKON AEATEIbHOCTH
HAyYHO-TIOIYJIIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIep KaHus,

(mpokaiuBaHUE METHOU MPOBOJIOKH, CIIPABOYHBIE MATEPHAJIBI, PECYPCHI
B3aUMOJICHCTBHE Mejla C KUCIOTOM). Hurepnera.

Moaenu aToMOB M MOJIEKYJI.
Brraucinenns

- BeicTpanBats pa3BEépHyTHIE
MMACbMEHHBIE U YCTHBIE OTBETHI C

OTHOCHUTENIbHOM MOJIEKYJISIPHOM Macchl | OMOpoi Ha MHQOpMaIHIO U3 ydeOHUKa

BEILIECTB;
MAacCCOBOU JIOJIU XUMHUYECKOTO

U CIIPaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
HCIIOJIb30BATh U3yYEHHBIN OHATUIHBIN

9JICMCHTA I10 (bOpMy.He COCAMHCHU A arrapar Kypca XuMnumn

Pasnen 2. Baxueiiue npecTaBUTeNny Heopranndeckux semects (32 )

3.

Tema 3.
Bosnyx. Kucnopon.
[TonsaTue 06 oxcumax

(1)

Boznyx — cmecs razos. Cocras
Bo3ayxa. Kucinopon — snemeHt
u pocToe BeniecTBo. O30H —
QJJIOTPOIIHAS. MOAM(PUKAIUS

- PackpbIBaTh CMBICI N3y4aeMbIX OHATHI U
MPUMEHSITh 3T MOHATHUS IPU ONMCAHUU
CBOICTB BEILIECTB U X MIPEBPALLICHUM.

- XapakTepu3oBaTh (ONUCHIBATh) COCTAB

bu6mmoreka [JOK
https://m.edsoo.ru/
http://windows.edu.ru/
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kuciopoaa. Haxoxnenune
KHCJIOPOAa B IPUPOJE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOMCTBA (pEeaKIMU OKUCTICHUS,
ropeHue). Y CIoBHs
BO3HUKHOBEHUS M MTPEKPAIICHUS
ropenus. [Tonstue o6 okcuaax.
Crnioco0bl nostyueHus
KHCJIOPOAa B J1a00OpaToOpuu U
MIPOMBIIIJICHHOCTH.
[IpumeHeHue Kucnopoaa.
Kpyrosopor kuciopona B
IpUPOJIE.

TemnoBoit 3¢ ekt xumuaeckoit
peaKIyu, IOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHJOTEPMUYECKUX
PeaKIHsIX.

Tonnugo (HedTh, yroib u
MeTaH). 3arpsi3HEHHE BO3/yXa,
CIOCOOBI €ro MpeI0TBpaILeHHS.
VYcunenne napHUKOBOTO
sddexTa, paspymieHue
030HOBOTO CJIOS.
JleMoHCTpanuu
B3aumogeiicteue docdopa,
Cephl U JKene3a ¢ KUCIOPOJIOM
(BO3MOKHO HUCTIOIB30BAHHE
BHJICOOTIBITOB).

Onpenenenue coaepkaHus
KHCJIOPO/a B BO3/yXeE.

OMBITH, TEMOHCTPUPYIOIIHE

BO3/yXa, (pU3nvecKkre u XuMHYECKUe
CBOICTBA KHCIIOPO/a, CIIOCOOBI €T0
MOJIyYeHUsl, IPUMEHEHUE U 3HaUCHUE B
MPHUPOJIC U )KU3HU YETOBEKA.

- CpaBHUBATh PEaKIUU TOPEHUs U
MEJJICHHOTO OKUCJICHHUS.

- Cobupath pUOOPHI IS TIOTYICHHS
KHUCJIOpO/Jia (BBITECHEHUEM BOJIBI U BO3/1yXa).
- Pacrio3HaBath OMBITHBIM TyTEM KHCIOPO/I.

- Mcnonib30BaTh XUMUYECKYIO CUMBOJIUKY JIJIS
coctaBieHus1 GOpMyIl BELIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUYECKUX
peaxiuil ¢ yaacTueM KUCIopoa.

- OOBACHSTH CYITHOCTH KOJIOTHIECKUX
npo0JieM, CBSI3aHHBIX C 3arps3HEHHEM
BO3/yXa.

- CrieoBath mpaBuiiaM 0€30MacHoOl padoThI B
mabopaToOpUM MPHU UCTIOIH30BAHUN
XUMHUYECKOH MOCYIbl U 000pYIOBaHUS, a
TaKKe MpaBUJiaM 00paIleHus ¢ TOPIOUYUMHU
BEIIIECTBAMHU B OBITY.

- [InanupoBaTh ¥ OCYIIECTBIIATH HA TIPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJIO/ICHUS, JIeNIaTh BHIBOIBI 110 Pe3yJIbTaTaM
HKCIIEPUMEHTA.

-Y4acTBOBaTh B COBMECTHOM pabOTe B TpyIIIe.
- Ucnionb30Bath MpH BBHITOIHEHUU Y4eOHBIX
3aJlaHU U B IIPOLIECCE UCCIEN0BATEIbCKON
JESTEIIbHOCTH HAYYHO-TIOMYIISIPHYIO
JTUTEPATYPy XUMHUUYECKOTO COACPKaHNUS,
CIIPaBOYHBIEC MaTepUaIIbl, PECYpPCHI
WHTepHera.
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yCIIOBHSI BOBHUKHOBEHUS U
IIPEKpALLEHUS TOPEHHUS.
JIaGopaTopHble U IPAKTUYECKUE
paboThI

JlaGopaTOpHBIH OTIBIT:
O3nakomiieHHEe ¢ 0Opa3amu
OKCH/JIOB.

[IpakTuueckas padora:

Ne 3. T[lonyuenue u cobupanue
KHCIIOPO/1a, U3yUYEHHUE ero
CBOMCTB.

Brruncnenus

— MOJIEKYJISIPHOM Macchl
KHCII0pO/ia

Y 030Ha Ha OCHOBAHUU aTOMHOM
MacChl XUMHUYECKOI0 2JIEMEHTA

- BoicTpauBath pa3BEépHyThIe MMUCbMEHHBIC U
YCTHBIE OTBETHI C ONOPON Ha MH(POPMAIIHIO U3
yueOHHUKa U CIPAaBOYHBIX MaTe- PHAJIOB,
IrPaMOTHO MCIOJIb30BaTh N3YUYEHHBIH
MOHSITUMHBIN anmapar Kypca XuMUU

Tema 4.
Bomopon (3 )

Bonopon — anemeHT u mpocroe
BenrecTBo. HaxoxneHnue B
npupoje, puzndeckue u
XUMHUYECKHE CBOMCTBA (Ha
MIpUMEpPE B3aUMOJEHCTBHUS C
HEMeTaJlJIaMH U OKCUJaMH
METaJJIOB), IPUMEHEHHE,
CIOCOOBI TOJTYyYEHUS.

[ToHsITHE O KUCIOTAX U COMSAX.
JlemMoHCTpanuu

[Tonydenue, cobupanue u
pacrno3HaBaHHe BOJOPO/a.
I'openue Bogopona.
B3anmoneiictBre Bogopoa ¢
okcugom meau(Il).
JlaGopaTopHbIe U IPAKTHIECKHE

- PackpbIBaTh CMBICI N3y4aeMbIX IOHATHI U
IPUMEHSTh 3T MOHATHUS IPU ONUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLEHUN.

- Xapaktepu3oBaTh (ONMUCHIBATh) (PU3UUECKUE
U XMMHYECKHE CBOICTBA BOJIOPOJIA, CIOCOOBI
€ro MoJIy4eHUs], IPUMEHEHHUE.

- Cobupatp npubop I NOJydeHUs
BOJIOpOJA.

- Mcnonb30BaTh XMMUYECKYIO0 CUMBOJIUKY IS
cocTaBieHus: (HOpPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUUYECKUX
peakuuii ¢ yyacTueM BOJAOpOA.

- CnenioBathb npaBuiiaM 6e301acHoi paboThl B
1abopaTOpUH MPHU UCTIOJIB30BAHUHT
XMUMUYECKOH MOCYAbl M 000pyIOBaHUs, a
TaK)Ke MpaBUIaM 00paleHUs C TOPIOYUMU

bu6mmoreka [JOK
https://m.edsoo.ru/t
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paboThl

JIaGopaTOpHBIH OMBIT:
BsauMoelicTBrE KUCIIOT C
MeTaJulaMH.

[IpakTuueckas padora:

Ne 4. Tlonmyuenue u cobupanue
BOJOPOJIa, U3yUCHHE €r0
CBOWCTB.

Beruucnenus

— MOJIEKYJISIPHOM MaCChI
BelIECTBA HA OCHOBAHUU
ATOMHOM MacChl XUMUYECKUX
JJIEMEHTOB

BEILIECTBAMHU B OBITY.

-ImraHnpoBaTh U OCYIECTBIATH HA IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJII0/IeHus, J1e]aTh BBIBO/IBI 110 pe3yJIbTaTaM
JKCIEPUMEHTA.

- Y4acTBOBaTh B COBMECTHOH paboTe B rpyIie

Tewma 5.
KonnuecTBeHHBIE OTHOLIEHUS
B XUMHUU

KommuecTso BemecrBa. Moib.
MomnsipHas Mmacca. 3aKoH
ABoraipo. MonspHbIii 00bEM

- PackpbIBaTh CMBICIT N3y4aeMbIX MMOHITHH U
MIPUMEHSATDH 3TU NOHATHS, a TAKXKE U3YYCHHbIE
3aKOHBI U TEOPHUU ISl PEILICHUS PACUETHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/

(7 9) ra3oB. Pacu€Tel Mo XuMu4eckuM | 3aaad. http://school-collection.edu.ru/
YpaBHEHHUSIM. - BerancnsaTe MOJISIpPHYIO MacCy BEILECTB;
JlemoHcTpanus KOJIMYECTBO BEIECTBA, 00BbEM raza, Maccy http://www.edu.ru
OO0pa3s1bl BEIIeCTB BEIIECTBA.
KOJIMYECTBOM 1 MOJIb. - [IpoBOAUTH pacy€Thl 10 ypaBHEHUAM
Breraucnenus XUMUYECKHUX PEaKIUii: KOJIMYeCcTBa, 00BhEMA,
00bEMa, KOJIMUECTBA BELIECTBA | MAcChl BEILIECTBA 10 U3BECTHOMY KOJIMUYECTBY,
ra3a 1o €ro U3BECTHOMY 00BEMY, Macce peareHTOB WIH MPOYKTOB
KOJIMYECTBY BEIIECTBA WIH peaxkuuu.
00BEMY; - BricTpanBarh pa3BEpHYTHIE NTUCEMEHHBIE U
00BEMOB ra3oB 10 YPaBHEHUIO YCTHBIE OTBETHI C ONIOPO Ha WH- (popMaruio
pEeaKIMu Ha OCHOBE 3aKOHA 13 yueOHHMKa U CIPAaBOYHBIX MaTEpUaJIOB,
00BEMHBIX OTHOIICHUH ra3oB IrPaMOTHO MCIOJIb30BaTh N3YUYEHHBIN
MTOHATUMHBIN annapar Kypca XuMuu
Tema 6. dusnuecKue CBOMCTBA BOABI. - PackpeIiBaTh CMBICII U3y4aeMBbIX IIOHATHN U bubnuorexa [IOK

Boga. PactBopsl. [lonsitue 06

AHann3 1 CHHTE3 — METOBI

MPUMCHATH OTU MMOHATHA ITPU OITMCAHUN

https://m.edsoo.ru/
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OCHOBAHHAX

(64)

W3y4YEHUs COCTaBa BOBI.
XUMHUYECKHE CBOUCTBA BOJLI
(peakuuu ¢ MeTaIaMu,
OKCHJIaMU METAJJIOB U
HEMETAJIJIOB).

CocraB ocnoBanuii. [Tonsitue 06
WMHJIMKaTOpax.

Boga xak pactBoputens.
PactBops1. PacTBOpUMOCTH
BELIECTB B BOJIE.

Hacrimennsie n
HEHACHIIIICHHBIE PACTBOPHI.
MaccoBas 0114 BelllecTBa B
pacTtBope.

Ponw pactBopoB B mpupoze u B
KW3HU yenoBeka. Kpyrosopor
BOJIbI B PUPOJIE. 3arpsi3HEHUE
npupoAHbIX Boa. OxpaHa u
OUYMCTKA NPUPOAHBIX BOJ.
JlemMoHCTpanuu

DNeKTpoIn3 BOAbL, CUHTE3
BOJIbI; B3aUMO/ICHCTBHUE BOJIBI C
metannamu (Na, Ca) (BO3MOXKHO
HCIOJIb30BaHUE
BUJICOMATEPHAIIOB).
PacTBOpeHnue BeniecTs ¢
Pa3IUYHOI pacTBOPUMOCTBIO.
HccnenoBanue pacTBopoB
KHUCJIOT U IIEJI0UEH C MOMOILbIO
WHJIUKATOPOB.

JIaGopaTopHbIe U MTPAKTUIECKHE
paboThI

CBOICTB BEIIIECTB U UX MPEBPALICHU.

- XapakTepu3oBaTh (PU3MUECKUE U
XUMHYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTEIIA B IPUPOJHBIX MPOLIECCaAX.

- CoCTaBIATh YPABHEHMS] XUMHUYECKUX
peaKkuuii C y4aCTUEM BOJBI.

- OOBACHATH CYIIHOCTb KOJOIMUECKUX
po0JieM, CBSA3aHHBIX C 3arpsi3HEHUEM
HIPUPOJHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
IIpUMeECEH, MEPBI 110 OXPAHE BOJ OT
3arpsi3HEHUs.

- [lmtaHnpoBaTh U OCYHIECTBIATH HA IIPAKTUKE
XUMHUYECKHE DKCIIEPUMEHTBHI, IPOBOJUTD
HaOJII0/IeHus, JIeJaTh BbIBO/IBI 110 Pe3yJIbTaTaM
JKCIEPUMEHTA.

- CnenioBathb mpaBuiiaM 0e30MacHON padOTHI B
71a00paTOpUU IPU UCTIONB30BAHUU
XUMHUYECKON TOCYIbl U 000PYJOBAHMUSL.

- [IpoBOAUTH BBIUUCIIEHUS C IPUMEHEHUEM
MTOHATHUS «MAacCcoOBasi J0JIs BEIECTBA B
pacTBoOpe».

- Mcnionib30Bath MpH BBIOJHEHUHN YUEOHBIX
3alaHU| U B IIPOLECCE UCCIIE0BATEIbCKON
JIEATEIbHOCTH HAyYHO-TIOIIYJISIPHYIO
JUTEPATypy XMMUYECKOIO COJIEPIKaHNUs,
CIIPaBOYHBIC MAaTEPHAJIBI, PECYPCHI
WNHurepHera.

- BoicTpauBath pa3BépHyThI€ MHCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha MH(POPMAIIHIO U3
yueOHHUKa U CIPAaBOYHBIX MaTEPUAJIOB,
IrPaMOTHO MCIOJIb30BaTh N3YUYEHHBIN
MTOHATUMHBIN annapar Kypca XuMuu

http://school-collection.edu.ru/
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[IpakTuueckas padora:

Ne 5. ITpuroroBienue
pacTBOPOB € ONPEEIEHHON
MAacCOBOM J0JIeH pac-
TBOPEHHOTO BELIECTBA.
Beruucnenus

— C UCIIOJIb30BAHUEM OHSTHS
«MaccoBasi JI0J1s1 BEUIECTBA B
pacTBope»

Tema 7.
OcHOBHBIE KJ1acChl
HEOPraHWYECKUX COCIMHEHUIN

(11 )

Knaccudukanus
HEOPraHUYECKUX COCTUHEHUIA.
OKcHABI: COCTaB,
Kiaccuukanus (OCHOBHBIE,
KHUCJIOTHBIE, aM(OTEpHEIE,
HecoJieo0pa3yolue),
HOMEHKJIaTypa
(MexxayHapoHas U
TPUBHUAJIbHASA).

[TonydyeHnue u XuMU4YecKue
CBOMCTBA KUCIIOTHEIX,
OCHOBHBIX U aM(OTEPHBIX
OKCH/IOB.

OcHOBaHUA: COCTaB,
KJ1accuukanms, HOMEHKJIaTypa
(MexxayHapoHas U
TpUBHUANIbHAA), PU3NYECKUE U
XMMHUYECKHE CBOMCTBA, CITOCOObI
nosy4yeHusi. Kuciorsl: cocras,
KIaccupuKanus,
HOMEHKJIaTypa, Gpu3nyeckue u
XUMHUYECKHE CBOMCTBA, CITOCOOBI
TIOJTyYCHHSI.

- KnnaccuunupoBats nzyuaembie BemecTBa
10 COCTaBY U CBOMCTBaM.

- CocTaBnsaTh (POPMYIIBI OKCHIOB, KHCIIOT,
OCHOBaHUH, COJel U Ha3bIBaTh UX 1O
MEXIYHAPOJAHOW HOMEHKIIATypE.

- [IporHo3upoBaTh CBOMCTBA BELIECTB HA
OCHOBE OOIIMX XUMUYECKUX CBOMCTB
U3YYEHHBIX KJIACCOB/TPYII BELIECTB, K
KOTOPBIM OHH OTHOCSITCSI.

- CoCTaBIATh MOJIEKYJISIPHBIE YPABHEHUS
PEaKIHii, IIUTFOCTPUPYIOIINX XUMUIECKHE
CBOMCTBA U CLIOCOOBI MTOJTy4EeHHUs BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIII, a TaKXKe
MOJTBEPXKIAIOIINX T€HETUYECKYIO
B3aMMOCBSI3b MEX/Ty HUMHU.

[Tpon3BOIUTE BEIYUCICHHUS M0 YPABHEHUSIM
XAMHUYECKUX PEaKIUM.

- [InanupoBaTh ¥ OCYIIECTBIATH HA TPAKTHKE
XUMHYECKHE SKCIIEPUMEHTEHI, TPOBOIUTH
HaOJII0IeHNs, JIeNaTh BBIBOJIBI IO pe3ysIbTaTaM
IKCTIEPUMEHTA.

- CnenioBathb npaBuiiaM 0e301acHoi paboThI B
1ab0paTOPUM MPHU UCTIOIH30BAHUN

bu6mmorexka [IOK
https://m.edsoo.ru/

http://www.edu.ru

http://www.portalschool.ru

22



https://m.edsoo.ru/
http://www.edu.ru/
http://www.portalschool.ru/

Psin akTMBHOCTH METaIIOB.
Conu (cpeanue):
HOMEHKJIATypa, CIIOCOObI
MOJIy4YEHUS, B3aUMOJICHCTBUE
COJIEH ¢ METaJIaMH,
KHUCJIOTaMH, IIeJI0YaMHu 1
COJIIMM.

['eneTnyeckast CBSI3b MEKIY
KJIaCCaMH HEOPTaHUYECKUX
COEMHEHHIA.

JlemoHcTpamuu

OO0pa3ipl HEOPraHUYECKUX
BEILIECTB PA3JINYHBIX KJIACCOB.
B3aumoneiictBue pactopa
CEPHOU KUCJIOTHI C OKCHIOM
menu(1I).

Peakuus Heltpanuszanuu.
BriTecHeHne oHOrO MeTamia
JIPYTUM U3 pacTBOpPA COJH.
JlaGopaTopHbIe U PAKTUIECKHE
paboThI

JlaGopaTopHBIE OTIBITHI:
B3anmoneicTeue KUCIOT ¢
Mertayutamu. [lonydenue
HEpPacTBOPUMBIX OCHOBAHMIA.
B3anmoneiicteue
HEpPacCTBOPUMBIX OCHOBaHHUH C
KHCJIOTaMH.

Paznoxenue ruapokcuia
meau(Il) mpu marpeBanuu.
[IpakTuueckas padora:

No 6. Pemienne

XMMHUYECKOH MOCY/bl M 000py1OBaHHUS.

- Micnionp30Bath 1pyu BHIOTHEHUN YIEOHBIX
3aJJaHuH U B IIPOLIECCE UCCIIEA0BATEIbCKOM
JIeATEIIbHOCTH HAyYHO-TIOIIYJISIPHYIO
JUTEPATypy XUMUYECKOIO CONEPIKaHNUS,
CIIPaBOYHBIE MaTEPHUAJIbI, PECYPCHI
HNurtepnera.

- BricTpanBarh pa3BEpHYTHIE TMCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPON Ha MH(OPMALIHIO U3
yueOHHUKa U CIPAaBOYHbBIX MAaTEPUAJIOB,
IPaMOTHO UCIOJIb30BaTh U3y4EHHBIN
MOHATUMHBIN anmnapar Kypca XuMuu
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AKCIEPUMEHTAIBHBIX 3a7a4 110
TeMe «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUIN.
Breraucnenus

— TI0 YPABHEHUAM XUMHUYECKUX
peakuuii

Paznen 3. Ilepuoanueckuii 3akoH u [lepuoguyeckas cucreMa XMMUYECKUX
CrtpoeHue aToMOB. XUMHYECKasi CBsA3b. OKUCINTENbHO-BOCCTAHOBUTENbHBIE peakuuu (14 1)

anemenToB /1. V1. Menpeneena.

8.

Tema 8.
[Tepuoanueckuii 3aKOH
u Ilepuonnueckas
CUCTEMA XUMHUYECKUX
anemenToB . U.
MenneneeBa. CtpoeHue
aTtoma (6 )

IlepBble MONBITKYU KJIacCU(PUKALIUN
XUMHUYECKUX 3J1eMeHTOB. [ToHsiTue o
rpynnax CXOJHbIX 2JIEMEHTOB
(11e10YHbIE U 1IETT0YHO3EMEIIbHBIE
METaJUIbl, FaJIOTeHbI, UHEPTHBIE Ta3bl).
DneMeHTbI, KOTOpbIE 00pa3yroT
amM(oTepHbIe OKCU/IbI U TUAPOKCU/IBI.
[Tepuonnueckuii 3aKOH U
[leproanueckas cucteMa XUMUYECKUX
anemenToB /1. V1. Menpeneena.
Ileproapl, TpymnIbl, MOATPYIIIEL.
DU3NYECKUI CMBICI TOPSIAKOBOTO
HOMeEpa JIEMEHTA, HOMEPOB NIEPUOAA U
1§0)7%000158

Crpoenne atoMoB. CocTaB aTOMHBIX
snep. M3otonsl. Dnektponsl. CTpoeHue
3JIEKTPOHHBIX 000JI04EK aTOMOB
nepBbIX 20 XUMHUYECKUX IEMEHTOB
ITepunonnueckoii cucremst . H.
Menneneena.

XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA 110 €ro MOJI0KEHUIO B
IIepuonnueckoii cucreme /1. U.
Menneneena.

- PackpeIiBaTh CMBICIT IEPHOTUYECKOTO
3aKOHa.

- [lornmars cymiecTBOBaHUE MEPUOANYECKOM
3aBUCUMOCTH CBOfICTB XUMHUYCCKUX
AJIEMEHTOB (M3MEHEHUE PAaJInyCOB aTOMOB U
ANEKTPOOTPHUIIATEIILHOCTU U UX COCTMHEHUN
OT TOJIOKECHHS B TIEPHOUICCKOIN CUCTEME U
CTPOCHHSI aTOMA.

- YcTaHaBIMBaTh CBSI3b MEX]TY MOJIOKEHHEM
AJIeMEHTa B TIEPUOIUUECKON CUCTEME U
CTPOEHHEM €ro aToMa (COCTaB U 3apsif spa,
00111e€ YMCIIO JIEKTPOHOB U pacipeiesieHne
WX T10 DJIEKTPOHHBIM CIIOSIM).

- [IporHo3upoBarh XxapakTep U3MEHEHUS
CBOMCTB 2JIEMEHTOB M UX COSAWHEHHH 110
rpymnmnam u nepuoaam Ilepunogndeckon
CHCTEMBI.

- XapaKTemeBaTL XUMHUYCCKUEC DJIICMCHTHBI
MEPBBIX TPEX MEPUOIOB, KNS, KaTbIIHs 110
uX nojoxxenuto B [lepnonnueckon cucreme /1.
H. Menneneena.

- CnenoBatp npaBuiiaM 0€301acHOl pabOTHI B
nabopaTtopuu MpH UCIIOJIb30BAHUN
XUMHUYECKON TTOCY/IbI i 000PY/IOBAHHS.

bubmuorexa [JOK
https://m.edsoo.ru/

http://www.edu.ru
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3nauenue Ilepuogumyeckoro 3akoHa u
[IepnonnuecKkol CUCTEMbBI XMMUYECKUX
3JIEMEHTOB JIJIs1 Pa3BUTHS HAYKU U
npaktuxu. J[. 1. MengaeneeB —
Y4€HBIN, IEJAror U rpaXk 1aHuH.
JleMoHCTpanuu

Kopotkonepuoanas u
JUTMHHOTIEpUOIHAS (POPMBI
[lepuonnueckoil cUCTEMbl XUMUYECKUX
anemenToB /1. 1. Menpeneena.
O3zHakoMJieHHEe ¢ 00pa3laMu METaJIOB
Y HEMETAJUIOB.

JlaGopaTopHble U MPAKTUUYECKHE
paboThI

JlaGopaTOpHBIHN OMIBIT:
B3anmoneiicTBre ruipokcuaa UHKa ¢
pacTBOpamMH KUCIOT U LIeI0ouYen

- BeicTpauBath pa3BEpHYyThIE MUCEMEHHBIE U
YCTHBIE OTBETHI C OTMIOPO Ha HHPOPMAIIHIO U3
y4eOHHMKA U CITPABOYHBIX MAaTEpPHAJIOB,
TPaMOTHO UCIIOJIb30BaTh U3Y4YECHHBIN
MOHATUIHBIN amapar Kypca XUMHHU.

- Wcrionib30Bath MpH BBHIMTOJHEHUU YIEOHBIX
3aJIaHUH TEKCThI Y4eOHHUKA, CTIPABOYHBIE
marepuaisl (Ilepuonuueckyro cucremy
XUMH4YECKUX 351eMeHTOB [l. 1. MeHneneena,
Ta0IMILy pacCTBOPHU- MOCTH KHUCIIOT,
OCHOBAaHUI M COJICH B BOJIC,
ANEKTPOXUMHUUYECKUH PsIl HAIIPSIKEHUI
METaJIOB).

- cionp30BaTh Npu BBHITTOJIHEHUH YYEOHBIX
3aJlaHU U B MIPOIIECCE UCCIIE0BATEIbCKON
JIEATENIbHOCTH HAYYHO-TIONYJIAPHYIO
JIUTEPATYPy XUMUYECKOTO COJIEPKAHUA,
CIIPAaBOYHbBIE MaTepHaJIbl, pecypchbl IHTEpHETA

Tema 9.
XuMuyeckas CBI3b.
OKMCIIUTEIIHFHO-
BOCCTAaHOBHUTEJILHEIE
peakuumn

(8 1)

DNEeKTPOOTPULIATENBHOCTh ATOMOB
XUMHAYECKHX JIEMEHTOB.

Xumuueckas cBs3b (MOHHa,
KOBAJICHTHAS MOJISIPHASI M KOBAJICHTHAS
HETOoJsIpHas).

CreneHb OKUCIIEHUS.
OKuCINTENBHO-BOCCTAHOBUTENIbHBIE
peakuuu (OBP). [Ipouecco! okuciaeHus
U BOCCTaHOBJIEHUS. OKUCIUTENN U
BOCCTAHOBHTEIIH.

JlemoHCTpanuu
OKHUCINTENNFHO-BOCCTAHOBUTEIILHBIC
pEaKIMU: TOPEHUE, PeaKIuu
pas3oKeHUs, COCTUHEHNUS

- OnpenensaTh CTENeHb OKUCICHUS
XUMHYECKOT0 dJIEMEHTa 0 (hOpMYyJIe ero
COEZIMHEHUS.

- OnpenensTh 2JIEeMEHT (BEIeCTBO) —
OKHCITUTENb U JIEMEHT (BEIECTBO) —
BOCCTaHOBHUTEITb.

- OOBACHATH CYIIHOCTh MPOLIECCOB OKUCICHUS
¥ BOCCTaHOBJICHUSI.

- CocTaBnATh 2JIEKTPOHHBIN OajlaHC ¢ Y4ETOM
Yucjia OTAAHHBIX U IPHUHATBIX 3JICKTPOHOB.

- CocTaBIATh ypaBHEHHE OKUCIUTENHHO-
BOCCTAHOBUTEJIBHOMN PEAKIUN.

- Micnonp30BaTh Npy BHITOTHEHUN YIEOHBIX
3aJJaHUM TeKCThl y4eOHUKa, CIPaBOYHbIE

bu6mmoreka [JOK
https://m.edsoo.ru/

http://fcior.edu.ru/

http://www.portalschool.ru
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MaTtepuanbl (IEPHUOJUIECKYIO CUCTEMY
xuMuueckux anemeHToB M. Y. Menjeneena,
Ta0IMITy PaCTBOPH- MOCTH KHCIIOT,
OCHOBAHMUI U COJICH B BOJIC,
ANEKTPOXUMHUUYECKHUH PSJT HANTPSKECHUI
METaJJIOB)

9 kyacc (2 4 B Hee110, Bcero 68 4, 3 Hux 2 4 - pe3epBHOE BpeMmsi)

Ne
n/a

Temaruueckuii OJIOK,
TeMa

OcHoBHOE coJiepKaHue

OCHOBHBIE BUIBI IEITEIILHOCTA
o0y4aromuxcs

OnexTpoHHbIE (II(PPOBHIE)
00pa3oBaTeIIbHBIE PECYPCHI

Pasnen 1. BemectBo u xumuueckue peakuuu (26 u)

1.

[ToBTOpEHME U
yriyosieHue 3HaHUu!
OCHOBHBIX Pa3/IeJioB

Kypca 8 kiacca
(3 1)

[lepuoanyueckuii 3aK0H.
[Tepuoanueckas cucteMa XUMHYECKUX
DIIEMEHTOB

. Y. MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMUYECKUX JIEMEHTOB
MEPBBIX TPEX MEPUOAOB, KAJIUs,
KaJIBIIMSI K X COCTMHEHHH B
COOTBETCTBUHU C IOJIOKEHUEM
AIIEMEHTOB B MEPUOINYECKON cucTeMe
Y CTPOCHHEM HX aTOMOB.
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB
(MeXayHapoHasl U TPUBUAIbHAS).
XUMHUYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCS K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COEANHEHUN, UX
TeHeTHYEeCKasl CBA3b HEOPraHUYECKUX

- XapakTepu3oBaTb XUMUYECKHUE IJIEMEHTHI
IIEPBBIX TPEX MEPUOOB, KM U KaJIbLUs 110
UX 10JI0KeHUIO B [lepuoanueckoi cucreme
. . Menneneena.

- KnaccudunupoBats 1 Ha3bIBaTh
HEOPraHWYECKHE BEIIECTBA U3YUEHHBIX
KJIaCCOB.

- OnuceIBaTh 00IIME XMMHUYECKHUE CBOICTBA
BEILECTB Pa3JINYHBIX KJIACCOB, IOATBEPKIAATH
CBOMCTBA ITPUMEPaMH MOJIEKYJIIPHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.

- OnpenensiTh BUJ XUMUYECKON CBS3H U TUI
KPUCTAIUIMYECKOM PEIIETKH BEILIECTBA.

- [Iporno3upoBars CBOICTBa BEUIECTB B
3aBUCUMOCTH OT UX CTPOCHHUS.

- BeicTpanBaTh pa3BEpHyTHIE INCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPOI Ha HH(POPMALIHIO U3
y4eOHUKA U CIPAaBOYHBIX MAaTEPHAJIOB,

bubmuoreka [JOK
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BEIIIECTB.
CrtpoeHue BeniecTBa: BUAbl U THUIIbI
KPUCTANINYECKUX PELIETOK.
3aBUCHUMOCTbH CBOMCTB BELIECTB OT UX
CTPOEHHUS.

JleMoHCTpanuu

Mozenu KpUCTaIUIMYECKUX PEHIETOK
HEOPraHUYECKUX BEILECTB.
Kopotkomnepuonnas u
JUTMHHOTIEPUOIHAS (POPMBI
[Tepuonuueckoil cucTeMbl XUMHUYECKUX
anemenToB /I. 1. Menaeneera

IPAMOTHO MCIOJIb30BaTh U3Y4CHHBIN
MIOHATUHHBIN anmnapar Kypca XMMHUU.

- Ucnionb30Bath NpH BBINOJIHEHUN YY4EOHBIX
3aJlaHUi U B IIPOLIECCE UCCIIEA0BATEIbCKON
JEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATypy XMMHUECKOIO COJEpKaHus,
CIIPaBOYHBIE MaTEPHUAJIbI, PECYPCHI
HNutepnera

Tema 1.

OCHOBHBIC
3aKOHOMEPHOCTH
XUMHYECKUX PEaKIUi

(13 )

Knaccudukanuss XaMUYECKHX peaKIiui
10 Pa3JIMYHBIM IIPU3HAKaM (T10 YUCITY U
COCTaBYy YYaCTBYIOLIUX B PEaKLUU
BEIIIECTB, IO TEIUIOBOMY 3 deKTy, 1o
W3MCHEHMIO CTEIICHEH OKUCIICHUS
XHUMUYECKHX JIEMEHTOB, 110
00paTUMOCTH, 10 YYaCTHIO
KaTajiuzaTopa).

DK30- ¥ 3HI0TEPMUYECKUE PEAKLIUH,
TEPMOXUMHYECKUE YPABHECHHS.
IToHsATHE O CKOPOCTH XUMUYECKOMN
peakiuu. [loHsTHE O TOMOTEHHBIX U
reTeporeHHsIx peakmusax. [lonsarue 00
00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusx. [lonstue o
XUMHUYECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIONIINE HA CKOPOCTh XMMHUYECKOM
PEaKIMH U TTOJI0KEHUE XUMHUYECKOTO
paBHOBECHSI.
OKHCIUTEITFHO-BOCCTAHOBUTEILHEIC

- PackpbIBaTh CMBICIT U3y4YaeMbIX MOHATUHN U
MIPUMEHATD 3TU TTOHSATHUS IPU ONUCAHUU
CBOMCTB BEIIECTB U MX MPEBPAIICHUN.

- KnaccuguunpoBats XUMUYECKHE PEAKIIUU
10 Pa3JIMYHBIM IPU3HAKAM.

- YcTraHaBiIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKLUU OT pa3IMYHbIX
(hakTOpOB.

- [Iporno3upoBarh BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX TTPEBPAILICHUM B PAa3IMUHBIX
YCIIOBHSIX.

- OnpenensiTe OKUCTUTETh U BOCCTAHOBUTEIb
B OBP.

- CoCTaBIATh JIEKTPOHHBIN OalaHC PEaKIIUH.
- IIpon3BoAUTH BBIYMCICHUS IO XUMUYECKUM
YpaBHEHUSM.

- BricTpauBaTh pa3BEpHYyThIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPO Ha MHPOPMAIIHIO U3
yuyeOHHMKa U CIIPAaBOYHBIX MaTepUasOB,
TPAMOTHO MCIIOJIb30BaTh N3YYCHHBIN

bubmuorexa [JOK
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peakiuu (3JIEKTPOHHBIN OaTaHC
OKHCITUTEIHHO-BOCCTAHOBUTEIBHOMN
PEaKIINH).

JleMoHCTpanyuu

3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
PEaKIUU OT PA3IUYHBIX (PAKTOPOB.
Bo3sgelicTBue katanuzaropa Ha
CKOPOCTh XUMHUYECKOU PEaKIIHH.
[Tpumepsl HEOOPATUMBIX H OOPATUMBIX
peaKuuii.

CwMmelieHre paBHOBECHS XUMUYECKOM
peaKkiuu.

Brruucnenus

— KOJIMYECTBAa BElIeCTBa, 00bEMa 1
MaccChl PeareHTOB UJIU MPOJTYKTOB 110
YpaBHEHUSM XUMUUYECKHUX PEaKIUi

MOHATUMHBIN anmapaT Kypca XUMHUU.

- Mcnonb30BaTh NpH BBIMOJTHEHUH YUYEOHBIX
3aJlaHul U B MPOIIecCe UCCIIEA0BATEIbCKOM
JeSATEIbHOCTH HAYYHO-TIOMYJISIPHYIO
JTUTEPATypy XUMUUYECKOTO COIEPIKAHMUS,
CIIpaBOYHbIEC MaTEPHAJIbI, PECYPChHI
HNutepnera

Tewma 2.
DNEeKTpOIUTHYECKAst
JUCCOLIHAITHS.
XUMUYECKUE PEAKIINU B
pactBopax (10 u)

Teopus 2MEKTPOIUTUYECKON
JUCCOLMAIIMU. DIIEKTPOJIUTHI U
HEINEKTPOJIUThI. KaTHOHBI, aHNOHBI.
MexaHn3M JUCCOLMAIMH BEIISCTB C
pa3IMYHBIMU BUJAMU XUMHYECKOU
cBsa3u. CreneHp TUCCOIHALINH.
CunpHbI€ U ClIa0bIe AIEKTPOIIUTHI.
Peaxiiuu noHHOTO OOMEHA, YCIIOBUS UX
nporekanus. NoHHbIE ypaBHEHUS
peaKunii.

XHUMHYECKHE CBOMCTBA KHUCIIOT,
OCHOBaHMWI U COJICH B CBETE
MpeJICTaBICHUA 00
3JIEKTPOJIUTUYECKON AUCCOIUALIHH.
Cpena pactBopa. [lonstue o ruaponusze
CoJIeit.

- PackppIiBaTh CMBICII U3y4aeMbIX MOHSTHI, a
TaK)K€ CMBICIT TEOPUH DIICKTPOITUTHIECKOM
JHUCCOIMAIINH.

- OOBACHATH NPUUYUHBI AIIEKTPOIIPOBOJHOCTU
BOJIHBIX PaCTBOPOB.

- CocTaBisTh ypaBHEHUS AUCCOLMAIIIHI
KHCIIOT, IIeJ04Yel U coJiel, OJIHBIC U
COKpalIéHHbIC MOHHBIC YPaBHEHUS
XUMHUYECKHUX PeaKInii HOHHOTO 0OMEHa.

- [ImanupoBaTh U OCYIIECTBISATH HA MIPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, TPOBOIUTH
HAOJIIOIEHUS, NeN1aTh BLIBOEI 110
pe3yiabTaTaM KCIEPUMEHTA.

- CnenoBarth mpaBmiiaM 0e30MacHON paboThI B

nabopaTopuu MpH UCIOTb30BAHUH
XUMHUYECKON TTOCYIBI U 000Dy IOBAHMSI.

bu6mmoreka [JOK
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KauecTBeHHbBIE peaklMy Ha KATUOHBI U
AQHUOHBI.

JeMoHcTpanmun

DneKTpuyeckas MpoBOAUMOCTh
pPacTBOPOB BEILIECTB; ABUKEHHE HOHOB
B QJIEKTPUYECKOM I10JIE.

OMnBITHI, UJUTIOCTPUPYIOLIUE PU3HAKH
IPOTEKaHUsl PEAKIMil HOHHOTO OOMEHa.
OMBITHI IO ONIPEACTICHUIO CPEIbl B
pacTBopax cosei (xjaopuaa HaTpus,
KapOoHaTa HATpHs, XJIOPHIa IUHKA).
JlaGopaTopHbie U TPAKTUYECKUE
paboThI

JlaGopaTOpHBIN OTIBIT:

Peakuuu nonHnoro oOMeHa B pacTBOpax
ANIEeKTPOHUTOB: cynbhaTta meau(ll) u
niénouu, kapOoHaTa HaTPUsI U COJIS-
HOM KHCJIOTBI, PEaKIUsl HEUTpAIU3aLuN
MEXy TUAPOKCUIIOM Kallusl U COJSTHOM
KHMCJIOTOM.

[TpakTuueckas pabora:

Pemenne skciepuMeHTaNbHBIX 3324
10 TEME.

Beruucnenus

— 110 YpaBHEHHUSIM XUMUYECKUX
peaKkuuit

- [Ipon3BOANUTH BBIYMCIEHUS IO XUMUYECKUM
YPaBHECHUSIM.

- BeicTpauBaTh pa3BEpHyThIE IUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha MH(DOPMAIIHIO U3
yuyeOHHMKa U CIPAaBOYHBIX MaTEPUAJIOB,
rpaMOTHO UCIIOJIb30BaTh N3y4YECHHBIN
MOHATUHHBIN anmnapar Kypca XMMUH.

- Mcnonb30BaTh pH BBHINOJTHEHUH YYEOHBIX
3a/IaHMI U B IPOLECCE UCCIIEI0BATEIbCKOM
JIEATEIIbHOCTH HaYYHO-TIOMYJIAPHYIO
JUTEpaTypy XUMHUECKOTO COAEPIKaHMUS,
CITPaBOY-HbIE MAaTEPUAIIBI, PECYPCHI
HNuTepuera

Pasnen 2. Hemerasibl u ux coequnenus (28 )

4. Tema 3. OO01m1ast XxapakTepUCTHKA raJOreHOB.
O6mas xapakrepuctuka | OCOOEHHOCTH CTPOSHHUS aTOMOB ITHX
XUMHYECKHX DJIEMEHTOB | 3JIEMEHTOB, XapaKTEPHbIE JI HUX
VIIA-rpynnsl. cteneHu okucaeHus. CTpoeHue u

- OOBSCHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB HEMETAJIOB M HX
COCTMHEHUH B Mpeaenax MaiblX MEPUOJIOB
riaBHbIX oArpyni [leproanueckoi cucTemsl

bu6mmoreka [JOK
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["anorenst (du3nyeckre CBONCTBA IPOCTHIX XUMHMYECKHX 3JIEMEHTOB C Y4ETOM CTPOEHUS

(5v) BEILIECTB — raJIOT€HOB. XUMUYECKHUE HUX aTOMOB.
CBOICTBA Ha IpUMeEpE XJI0pa - XapakTepu30BaTh PU3NUECKUE U
(B3auMoJIeliCTBUE C METaJNIaMH, XMMHUYECKHE CBOICTBA NIPOCTHIX BELIECTB
HEeMeTaJllIaMH, I1eJI0YaMH). raJIOr€HOB (Ha IMpUMepe XJI0pa) U CIOKHbBIX
Xnoposogopon. ConsiHas KACIIOTA, BELIECTB (XJIOPOBOAOPOJA, XJIOPHIa HATPUS),
XUMHYECKHE CBOMCTBA, IIOJIyYCHHUE, CIOCOOBI UX NOJIYYEHHUs, IPUMEHEHUE U
npuMeHeHre. KauecTBeHHbIE peakliuy | 3HaU4€HUE B IPUPOJIE U KU3HU YEJIOBEKA.
Ha rajJoreHU/1-UuOHBI. - OnpenensaTe rajJoreHu1-nOHbI B PaCTBOPE.
[eiicTBre X0pa U XJIOpOBOAOpOAa Ha | - I[maHMpoBaTh M OCYIIECTBIIATH HA IPAKTUKE
OpraHM3M 4ejoBeka. Baxknennme XUMHMYECKHE IKCIIEPUMEHTBHI, IPOBOIUTH
XJIOPUBI M UX HAXOXKJCHUE B PUPOJIC. | HAOIIOACHNUS, 1e1aTh BBIBO/BI 110
JemoHcTpaunn Buneomarepuaisr: pe3yJibTaTaM 3KCIEPUMEHTA.
TaJIOT€Hbl U UX COEANHEHUS. - CnenoBathb npaBuiiaM 6e30macHOi paboThl B
OO0pa31bl XJI0pUI0B. 1a00paTOpUU IPU UCIIOJIB30BaHUH
JlaGoparopHble U IpaKTUYECKHE XUMHUYECKOH TOCYIbl U 000PYIOBAHHUS.
paboThI - BoicTpauBarh pa3BEpHYThIE NINCHMEHHBIE U
JlaboparopHblii onbIT: Pacrio3HaBaHue | yCTHBIE OTBETHI C OOPOM Ha MH(GOPMALIUIO U3
xJopuA-uoHoB. [IpakTuueckas pabota: | yueOHHMKA U CIIPAaBOYHBIX MaTepHAIIOB,
Ne 2. TlonyueHue cossiHOM KUCIOTHI, IPAMOTHO MCIOJIB30BaTh NU3Y4ECHHBIN
U3y4yeHue e€ CBOMCTB. MOHATUMHBIN anmnapar Kypca XMMUU.
Boruncnenus - Mcnonb30Bath NpH BBIOJIHEHUN YYEOHBIX
10 YPaBHEHUSAM XUMHUYECKHUX PEAKIUM, | 3aJaHUl U B IPOLIECCE UCCIIEN0BATEIBCKON
€CJIM OJIVH U3 PeareHTOB JIaH B NeSITeIbHOCTH Hay4YHO-TIOMYJISPHYIO
U30BITKE; JUTEPATypy XUMUYECKOTO CONEPIKAHNUS,
00BEMOB ra3oB 110 YPaBHEHHUIO PEAKIMU | CIIPAaBOYHBIE MAaTEPUAJIbI, PECYPCHI
Ha OCHOBE 3aKOHa 00BEMHBIX NHTepuera
OTHOIIICHHH ra30oB

Tema 4. OO11ast XapaKTEepUCTHKA 3JIEMEHTOB - OOBACHATH 001IME 3aKOHOMEPHOCTH B bubnuorexa [IOK

OO61as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmel. Cepa u e€

VIA-rpynmnel. OcoOeHHOCTH CTPOEHUs
aTOMOB ITHX IEMEHTOB, XapaKTEPHBIE
JUISL HUX CTETIEHU OKHCIICHUSI.

W3MEHEHUHU CBOMCTB 31eMeHTOB VIA-rpynisl
U UX COCIMHEHUHU C YUETOM CTPOEHUS UX
aTOMOB.

https://m.edsoo.ru/
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coenuHeHU (7 4)

Crtpoenue u pu3NIeCcKue CBONCTBA
IIPOCTBIX BEIIECTB — KHUCI0pPOJa U
CepBL.

AmtoTponHbie Mo (DUKAIIH
KHCJIOPOJa U cepbl. XUMUYECKUE
cBoiicTBa ceprl. CepoBOIOPO,
cTpoeHue, (pu3ndecKre U XUMUYECKHe
cBoiicTBa. OKCHJIbI CEPBI KaKk
MPEACTABUTENH KUCIOTHBIX OKCHJIOB.
CepHas kucinoTa, GU3NIECKue |
XUMUYECKHE CBOKCTBA (00IIHE KakK
IIPEJICTaBUTEIS KJlacca KUCIIOT U
crenrduyeckue), MpUMEHCHHE.
XHUMHUYECKUE PEAKLINH, JIEKALNE B
OCHOBE IIPOMBIIIIEHHOTO Crlocoba
IIOJIy4EHUS CEPHOU KUCIIOTHI.
Anmnapatsl ¥ NPOTEKAIOIINE B HUX
pouecchl (Ha MpuMepe Mporu3BOJICTBA
cepHoit kucnotsl). Conu cepHO
KHCJIOThI, KAUEeCTBEHHAs peaKlys Ha
Cyib(ar-uoH.

Haxoxnenue cepsl u €€ coeilMHEHUN
B IIpUpOJie. XMMHUUECKOE 3arpsA3HEHHE
OKpYKaroIleH cpeibl COETUHEHUSIMH
cepsl (KUCIIOTHBIE JIOXK/IU, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro
IIPEIOTBPALLECHUS.

JeMoHCcTpanyun

Komnexnuu (BuieoMarepuansl): cepa u
e€ coeTMHEHN.

OOyrnuBaHue caxapa noJ JeicTBueM
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

- XapakTepu3oBaTh (PU3UIECCKUE U
XUMHYECKHE CBOMCTBA MPOCTOTO BEIIECTBA
cephl U e€ COeTMHEHHH (CepoBOIOPO/Ia,
OKCHJIOB CEPbI, CEPHON KHUCIIOTHI, Cylb(})aToB),
CIOCOOBI MIX MOTYYEHUS, TPUMEHEHUE U
3HAUEHUE B MPUPOJIC U KUZHU YETIOBEKA.

- OnpenensaTe HATUYKE CYIb(GaT-HOHOB B
pactBope.

- OOBACHATH CYIIHOCTh 9KOJIOTUYECKUX
po0JIeM, CBA3aHHBIX ¢ TIepepaboOTKOM
COCIMHCHHH Cephl.

- [ImanupoBaTh M OCYIIECTBIISTH HAa TPAKTHKE
XUMHUYECKHUE IKCTICPUMEHTBI, TPOBOIUTH
HAOJIIOIEH NS, IeJIaTh BHIBOALI 110
pe3ylbTaTaM dKCIepUMEHTA.

- CnenoBathb npaBuiiaM 6e30macHoOi paboThl B
nabopaTtopuu MpH UCTOIb30BAHUH
XUMHUYECKOH TIOCYIBI B 000PYIOBAHHUS.

- [Ipou3BOAUTH BHIYUCTICHHS 10 XUMUYECKUM
YpaBHCHHSIM.

- Ucnonb30Bath MpH BBHIIOJIHEHUH YY4EOHBIX
3aJlaHui TEKCTHl yu4eOHMKA, CITPABOYHBIC
matepuansl (Ilepuoanueckyro cucreMmy
xUMUu4YecKkux ayemeHToB 1. . Menjeneena,
TaOIUIly PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUI
U COJIEH B BOJIE, DJIEKTPOXUMHUYECKHM Psif
HaMpsHDKEHUH METAIJIOB).

- Mcrionb30BaTh MpH BBITOJIHEHUH YIEOHBIX
3aJlaHui U B MPOIIECCe UCCIIEIOBATEIBCKOM
NESATSIIbHOCTH HAYYIHO-TIOMYJISIPHYIO
TUTEPATypPy XUMUUIECKOTO COJICPIKAHUS,
CIIPABOYHBIC MaTEPUATBI, PECYPCHI
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JlaboparopHble U MPaKTUIECKHE
paboThI

Jlaboparopubie onbIThl: OOHApYKEHHE
cynb(har-uoHOB. B3aumoelicteue
pa30aBIEHHON CEPHOM KUCIIOTHI C
[IUHKOM.

Beruncnenus

M0 YPaBHEHUSIM XUMHYECKUX PEaKIIHil;
MacCOBOH JOJIH BBIX0JIa MPOAYKTa
peakiuu

HNurepnera

Tema 5.

OO61as xapakTepuCTHKa
XUMHUYECKHX 3JIEMEHTOB
VA-rpynmnsl. A30T,
docdop u ux
coenuHeHus (9 1)

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE
JUTS HUX CTETIEHU OKUCIICHUSI.

A30T, pacnpocTpaHeHHE B IPUPOJIE,
¢uznyecKue 1 XMUMHUYECKHE CBOMCTBA.
KpyroBoport a3zora B npupoe.
AMMHuak, ero puznueckKue u
XMMHUYECKHE CBOMCTBA, MOJIyuYeHHE U
npumMeHerne. Cor aMMOHUS, HX
¢du3nyeckre 1 XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakius
Ha MOHBI aMMOHHMSL.

A3oTHas KucioTa, €€ Gpusnveckue u
XUMUYECKHE CBOKCTBA (00IIHME KakK
NPEICTaBUTEIS KIacca KUCIIOT U
cneunpuyeckue). McnoabzoBanue
HUTPATOB U COJICH aMMOHHSI B Ka4eCTBE
MHUHEpaJIbHBIX Y100pEHUH.
XUMHUYECKOE 3arpsi3HEHNE
OKpY’KaloIIeH Cpebl COeAMHEHUSIMU
a30Ta (KUCIIOTHBIC JIOXK/IU, 3arpsi3HEHNE

- OOBACHATH 001IME 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3J1€EMEHTOB V A-TpyIIIbI
U MX COEIMHEHHH ¢ y4ETOM CTPOCHHUS UX
aTOMOB.

- XapakTepu30BaTh PU3NUECKUE U
XUMHAYECKHE CBOWCTBA MPOCTHIX BEIIECTB
a3zoTa u (hocdopa U UX COeTUHEHH
(ammmaka, cosneit aMMOHHUS, a30THOM
KHUCJIOTBI, HUTPATOB, okcua gochopa(V) u
(dbocdopHoii KHCTIOTHI, PochaToB), CIOCOOBI
UX MOJyYeHUs, IPUMEHEHUE U 3HAaUECHUE B
MIPHUPOJIE U KU3HH YETIOBEKA.

- OnpenensaTh HOHbI aMMOHUS U (pocdart-
MOHEI B PacTBOpE.

- OOBACHATH CYIIHOCTh 3KOJOTMYECKUX
pooJIeM, CBA3aHHBIX C HAXOXKICHHEM
coeMHeHui a3oTa u pocdopa B
OKpY>Karollen cpene.

- [I1aHupoOBaTh M OCYILECTBIIATH Ha MIPAKTHUKE
XUMHAYECKHE IKCTICPUMEHTHI, TPOBOIUTH
HaAOJIOCHNS, 1e1aTh BBIBOJIBI 110
pe3yabpTaTaM SKCIIEPHMEHTA.

bubmuoreka [JOK
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BO3/yXa, IOYBBI U BOJIOEMOB).
docdop, aTOTPOITHBIE MOAUPHUKAIIUN
docdopa, huznyeckue U XUMUICCKHE
CBOMCTBA.

Oxkcua pocdopa(V) u pochopHas
KHCTI0Ta, GU3NYECKUE U XUMUICCKHEC
CBOMCTBA, osryyeHue. KauectBeHHas
peaknus Ha pocdaT-nuOoHBI.
Hcnons3oBanue pocdaToB B KauecTBE
MUHEPAIBHBIX YIOOPEHU.
3arpsi3HeHue NPUPOIHBIX BOJOEMOB
docharamu.

JemMoHcTpanuu

Komneknuu: docdop u ux coequHeHusI.
B3anmoneicTBre KOHIIEHTPUPOBAHHOM
a30THOM KHUCIIOTHI C MEJIbBIO.
JlaGopaTopHbIe U TPAKTUYECKUE
paboThI

JlaGopaTopHBbIE OTIBITHI:
BzaumopeiicTBHE cojieii aMMOHUS C
ET0YBIO.

OznakomieHue ¢ o0pa3iamMu a30THBIX
1 GocPOopHBIX YA0OpEHUH.
[TpakTuueckas pabora:

[Tomyyenue ammuaka, U3y4eHHUE €T0
CBOMCTB.

Brerancnenns

— MO YpPaBHEHUSIM XUMUYECKHUX
peakuui

- CnenoBathb npaBuiaM 6e30macHOi paboThI B
nabopaTopuu MU UCIIOJIL30BAHUN
XUMHUYECKOH TOCYIbI U 000PYIOBAHHUS.

- IIpon3BoAUTH BBIYUCICHUS IO XUMUYECKUM
YPaBHEHUSIM.

- Mcnonb30BaTh IpH BBHINOJTHEHUH YYEOHBIX
3aJlaHui TEKCThl y4eOHUKA, CIIPaBOYHbBIE
Marepuaibl (IEPUOUUECKYIO CUCTEMY
xumMudeckux 3nmemeHToB /1. Y. Menjeneena,
Ta0JIHIy paCTBOPUMOCTU KUCIIOT, OCHOBAHUI
U COJIEH B BOJIE, DJIIEKTPOXUMUYECKUN ST
HaIpsLDKEHUN METaIIJIOB).

- Ucnonb30Bath NpH BBINOJIHEHUN Y4EOHBIX
3aJ]aHU{ U B TIPOLIECCE UCCIEA0BATEIbCKON
JeATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUUYECKOTO COCP>KaHMUs,
CIIPaBOYHBIE MaTEPHAJIbI, PECYPCHI
HNuTepnera

Tema 6.
OO611ast XapaKTepUCTHKA

VYraepon, aluIoTpONHbIE MOIU(DUKAIIH,
pacrpocTpaHeHHe B IPUPOJIE,

- OOBACHATH O0IIHME 3aKOHOMEPHOCTH B
W3MEHEHNN CBOMCTB 311eMeHTOB [VA-rpynnsl

http://www.edu.ru
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XUMHYECKHX 3JIEMEHTOB
IVA-rpynns.

VYriepon v KpeMHUN U
UX COEIMHEHUs

(74)

dbuznyecKkne 1 XuMUYECKHe CBONCTBA.
Ancop6umsi. Kpyrosopot yriepoza B
pupoJie.

Oxkcuppl yraepoaa, ux Gpusndeckue u
XHMHYECKHUE CBOMCTBA, UX JICUCTBUE HA
JKUBBIC OpPTaHU3MBI, TOJTYICHUE

U IIpUMEHEeHHue. DKOJIOrHYecKre
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa(IV); runoresa riobaibHOTO
MOTETJICHHS KIIMMATa; TapHUKOBBIT
¢ dexr.

YronapHas KUCIIOTa U €€ COJH, UX
dbuznyeckrue 1 XuMHUYeCcKre CBONCTBA,
MOJTyYCHUE ¥ IPUMEHEHHE.
KauectBennast peakuus Ha KapOoHaT-
VOHBI.

Hcnonk3oBaHue kapOOHATOB B OBITY,
MEMIIHE, TPOMBIIIIICHHOCTH,
CEJIbCKOM XO35MCTBE.
[TepBoHaYATLHEIC TOHATHS 00
OpPTaHMYECKUX BEIIECTBAX KakK O
COCIMHEHUSIX YIIIepo/Ia;: 0COOCHHOCTH
cocraBa u crpoenus. [lonstue o
OMOJIOTUYECKH BaKHBIX BEIIECTBAX:
KUpax, OenKax, yrieBoaax.
MarepuanbHOE ETUHCTBO
OpPTaHMYECKUX W HEOPTaHMUECKUX
COCTUHEHUN.

Kpewmuuii, ero ¢puszndeckue u
XUMHUYECKHE CBOMCTRBA, ITOJTYICHHE U
MPUMEHEHHE B DJIIEKTPOHHKE.
CoelMHEeHHS KPEMHUS B TIPHPOJIC.

U UX COEIMHEHUN C yU€TOM CTPOCHUS UX
aTOMOB.

- Xapakrepu3oBaTb (pU3NUYECKHE U
XHUMHUYECKHE CBOUCTBA MMPOCTHIX BCIICCTB
yriaepoia u KPEMHHS U UX COSAMHEHUN
(OKCHII0B yIiIepoJa, YrOJIbHOW KMCIIOTHI,
KapOOHATOB, OKCH/IA KPEMHHUSI, KDEMHUEBOM
KHCIIOTHI, CHITUKATOB), CIIOCOOBI X
MOJIy4eHUs1, IPUMEHEHHUE U 3HaUeHUE B
MIPUPOJIE U KU3HU YEIOBEKA.

- OnpenensiTe KapOOHAT- U CUIIMKAT-UOHBI B
pacTBope.

- OOBACHATH CYIIHOCTh 9KOJIOTUYECKUX
HpO6JI€M, CBA3aHHBIX C HAXOXJICHUEM
YIJIEKUCIIOTO T'a3a B OKPY Karollei cpee.

- UnnroctpupoBath B3aMMOCBS3b
HEOPraHUYECKUX COEANHEHUH yriepojaa u
OpPraHU4Y€CKUX BCIICCTB.

- [ImannpoBaTh U OCYIIECTBIATh HA IPAKTUKE
XUMHNYCCKUEC SKCIICPUMCHTBI, IPOBOANUTDH
HaOII0/IeHNs, IeTIaTh BBIBOABI 10
pe3yJibTaTaM 3KCIEepUMEHTA.

- CneioBath npaBuiiaM 0€30MacHON paboThI B

J1ab0paTOPUU MPHU UCTIOJIH30BAHUHT
XUMHYECKOH TOCYIbI U 000PYIOBaHHUS.

- Mcnonb30BaTh U BBHIIOJTHEHUH YUYEOHBIX
3aJlaHui TEKCTHl y4eOHMKA, CIIPAaBOYHBIC
marepuaisl (Ilepuonuueckyro cucremy
XuMH4eckux 3eMeHToB /. 1. MeHnpaeneeBa,
Ta0IHIy paCTBOPUMOCTH KUCIIOT, OCHOBAHUI
U COJIEH B BOJIE, DJIIEKTPOXUMUYECKUM Pl
HaNpsLDKEHUH METaJIOB).

http://www.ndce.edu.ru

http://www.portalschool.ru
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OO0mue npeacTaBieHus 00 OKCHIE
kpemHusA(IV) u kpeMHHEBOH KUCIOTE.
Cunukarsl, UX UCIIOJIb30BAHUE B OBITY,
MEUIIMHE, TPOMBIITUICHHOCTH.
Baxwnelie cTpouTenbHbIC
MaTepHuabl: KepaMHUKa, CTEKJIO,
LIEMEHT, OETOH, JKeJIe300€TOH.
[TpoGiembl Oe30macHOTO
HCIIOJIb30BaHUS CTPOUTENBHBIX
MaTepHaJIOB B IIOBCEIHEBHOM JKU3HHU.
JlemoHcTpanuu

Mopenu KpUCTAIIINYECKUX PEIETOK
anmasa, rpadura, MOJIEKYIIbI
dynnepena.

AncopOuust pacTBOPEHHBIX BEIIECTB
aKTUBUPOBaHHBIM yriiéM. [IpoTuBoras.
Buneomarepuansl: cumukaTHas
MPOMBIIIUICHHOCTb.

Mopenu MOeKyJl OpraHUYeCKHX
BEIIECTB.

JlabopaTopHble U MPaKTUYECKHE
paboTsl

JlaGopaTOpHBIi OMBIT:

KauectBennas peaxius Ha kapOOHaT-
WOH.

[TpakTrueckue pabOThI:

[lony4yeHue yriekuciaoro rasa.
KauectBennas peaxius Ha kapOOHaT-
HOH.

Pemenue skcriepuMeHTATBHBIX 337024
o teme «Hemeramnbo.

Boruncnenus

- Ucnonb30Bath NpH BBIOJIHEHUN Y4EOHBIX
3aJlaHUi U B TIPOLIECCE UCCIIEA0BATEIbCKOM
JEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JIIUTEPATyPy XUMHUUYECKOI'0 COAEPIKaHUs,
CIIPaBOYHBIE MaTEPHAJIbI, PECYPCHI
HNurepnera
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— 10 YpaBHEHUSM XUMHUYECKHUX
peaKiuii, eciu OJIMH U3 PEareHTOB JIaH
B BHJIC BOJTHOTO PacTBOpa C U3BECTHOU
MacCOBOM HojeH

Pa3nen 3. Mertaminl 1 UX COSTUH

enus (12 )

8. Tema 7.
OO01ue cBoOKCTBA
METAJUIOB

(3 4)

OO6m1as XxapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nonoxkenus B [leproanueckon
CUCTeMe XUMHUYecKux snnemeHToB /1. 1.
MenpeneeBa u CTPOEHHUS ATOMOB.
Ctpoenue meTaiioB. MeTandeckast
CBSI3b U METaJIMYECKast
KpUCTAIJIMYECKasl peIIéTKa.
DNEKTPOXUMHUUECKUH Psiji HAalPsHKEHUN
MeTaiIoB. PU3NYECKUE U XUMUYECKUE
cBoiicTBa MetaioB. OO1Me criocoObl
MOJIYYEHUS] METAJIOB.

[TonsiTHe 0 KOPPO3UU METAIIIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT
koppo3uu. CruiaBsl (cTaib, YyTyH,
TIOPAIOMUHUM, OpOH3a), UX
IIPUMEHEHUE B OBITY U
MPOMBILIUIEHHOCTH.

JeMoHCcTpanyuu

O3znakomMieHue ¢ o0pa3iaMu MEeTaioB
Y CIUIABOB, MX (PU3NUYECKUMHU
cBolicTBaMu. Monenn
KPUCTAJUTMYECKUX PEHIETOK METAIIOB.
Buneomarepuansl: koppo3us
METaJIJIOB.

JlabopaTopHble U TPAKTUIECKHE
paboTHI

- PackpbIBaTh CMBICIT U3y4aE€MBbIX MIOHATUN U
MPUMEHSATh 3TU MOHATHUSA NMPU ONUCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUMN.

- OOBACHATH 00ITHE 3aKOHOMEPHOCTH B
W3MCHCHUH CBOMCTB AJICMEHTOB-METAJIOB U
HX COEIMHEHHUH C YUETOM CTPOCHHS UX
aTOMOB.

- XapakTepu30BaTh CTPOCHUE METAIIJIOB,
oOmue Gpu3nvYecKkrne 1 XMMHUYECKUEe CBONCTBA
METaJLJIOB.

- XapakTepu30BaTh 00IIHEe CIIOCOOBI
MOJTyYEHUsI METAJUIOB.

- CnenoBarthb mpaBuiiaM 0e30MacHON paboThI B
nabopaTtopuu MpH UCTOIb30BAHUH
XUMUYECKON TTOCY/IBI U 000PYI0BAHMUSI.

- [Ipon3BoAUTH BBIYMCIEHUS IO XUMUYECKUM
YpaBHEHUSM.

- Ucrionb30Bath MpH BBHITOTHEHUHN Y4eOHBIX
3a/IaHUI TEKCThI Y4eOHHMKA, CIIPABOYHBIE
matepuansl (Ilepuoanueckyro cucreMmy
xuMu4Yeckux ayemeHToB 1. . Menjeneena,
TaOIUIly PACTBOPUMOCTH KHUCITIOT, OCHOBAaHUI
U COJIEU B BOJIE, DIIEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJlIoB).

- Mcnonb30BaTh U BBHITTOTHEHUH YUEOHBIX
3a/IaHHI U B MPOLIECCE UCCIIEI0BATEIbCKON
JESATEITLHOCTH HAYYHO-TIOMYJISIPHYIO

bubmuoreka [JOK
https://m.edsoo.ru/

http://fcior.edu.ru/

http://www.portalschool.ru
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JlaboparopHbie onbIThl: O3HAKOMIICHHE
¢ o0pa3iamu CIJIaBOB METAJLIOB.
3aBUCHUMOCTh CKOPOCTH pEaKluu
METajula ¢ KUCIOTOU OT IPUPOBI
MeTala.

Beruucnenus

— I10 YpaBHEHUSIM XUMUYECKUX
PEaKIHii, €CITU OJMH U3 PEareHTOB
COJICP’KUT IPUMECH

JUTEPATypy XUMUYECKOTO COJIEPIKaHNUS,
CIIpaBOYHbIEC MATEPHAJIbI, PECYPChHI
HNutepnera

Tema 8.
Baxneiinme MmeTauibl 1
UX COENUHEHUA

(6 1)

[[lenounbie MeTasibl. Ilonoxenue B
[Tepuoauueckoit cucreMe XMMUUYECKUX
anemenToB /I. 1. Menpeneena,
cTpoeHue atoMoB. Haxoxienue B
PUPOJIE.

du3nyecKre 1 XMMUYECKUEe CBOMCTRA
(Ha mpumMepe HaTpus U Kaius). OKCUIBI
Y TUIPOKCU/IbI HATPUS U KU,
[IpumeHeHue MENOYHBIX METAIOB U
WX COCMHECHUU.

[IlenouHoO3eMeNbHBIC METAIIBI MarHui
Y KaJIbLIUM, CTPOCHHE aTOMOB.
ITonoxenue B [lepnonnueckoin
cHUCTeMe XMMUUYecKux anemeHToB 1. U.
Menpeneena.

Haxoxnenue B npupone. Puznueckue
1 XUMHUYECKHE CBOMCTBa. BakHelme
COCMHEHMS KaJIbITUs (OKCH/I,
TUAPOKCHI, CONH ). JKECTKOCTH BOJIBI U
CIocoObI €€ yCTpaHeHUSI.

Amromuanii. [Tonoxxenune B
[lepuonnueckoi cucTreMe XuMUYECKHUX
anemenToB JI. Y. Meneneena,

- OOBACHATH 00IIHE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB-METAIIJIOB B
Ipynmax u uX COCIUHEHUH ¢ yIéTOM
CTPOCHHS UX aTOMOB.

- XapakTepu3oBaTh (HU3NUECKUE U
XUMHYECKHE CBOICTBA MPOCTHIX BEUIECTB
METAJJIOB M UX COSAMHCHUN (OKCHJIOB,
THUAPOKCHUJIOB, COJIEi), COCOOBI X
TIOJTYYCHUsI, IPUMEHEHUE W 3HAUYCHUE B
MIPUPOJIE U )KU3HU UETOBEKa.

- Pacrio3HaBath ¢ IOMOIIBIO KAYECTBEHHBIX
peakuuii HOHbI METaJIOB (MarHus,
TIOMUHUSI, [IUHKA, JKeJie3a, MeJN ).

- [InanupoBaTh M OCYIIECTBISATH HAa TPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTEHI, IIPOBOIUTH
HaOII0/IeHNs, IeTIaTh BBIBOABI 10
pe3yJibTaTaM 3KCIIePUMEHTA.

- CnenoBath npaBuiaM 0e30macHOi paboTHI B
1abopaTOPUH MPH UCIIOJIH30BAHUHT
XUMHYECKOH TOCYIbI K 000PYIOBaHHUS.

- [Ipou3BOUTE BEIYHUCIICHHS 10 XUMUYECKUM
ypaBHEHUSIM.

- BricTpauBath pa3BépHyTHIC MUCEMEHHBIC U

bu6mmorexka [IOK
https://m.edsoo.ru/

http://windows.edu.ru/

http://www.edu.ru

http://www.ndce.edu.ru

37



https://m.edsoo.ru/
http://windows.edu.ru/
http://www.edu.ru/
http://www.ndce.edu.ru/

CTpOEHHE aToMa.

Haxoxnenue B npupone. Puznueckue
1 XUMUYECKHEe CBOMCTBA. AM]oTEepHBbIE
CBOMCTBA OKCH/JIa U THIPOKCHU/IA.
Kenezo. [lonoxenue B
[lepuonnueckoi cucTeMe XuMHUYECKHUX
snemeHToB 1. Y. Menaeneena,
cTpoenue aromMa. Haxoxaenue B
npupoje. Pu3nveckre U XUMHUECKHe
cBoicTBa. OKCUABI, THAPOKCUIBI U
coun xkene3a(ll)

u xeneza(lll).

JlemoHcTpanuu

BzaumopeiictBue HaTpus ¢ BOJOM.
OkpaiivBaHue MmiaMeH HOHaMHU
HATPHS U KaJusl.

OkpalvBaHue MmiaMeH HOHaMHU
KaJIBIIHSL.

B3auMopeiicTBrue OKCH1a KabLIHS C
BOJIOM.

Buneomarepuansl: ropeHue xKene3a B
KHCIIOpPO/JIE U XJIOpE.

JlabopaTopHble U MPaKTUIYECKHE
pabotsl JIabopaTOpHbIE  OTIBITHI:
O3HakomiieHHe ¢ oOpa3naMu
AITIOMUHHUSI M €TO CIIABOB.
AmMdoTepHbIe CBOHCTBA THAPOKCH A
ATFOMHUHHS.

KauecTBenHble peakiiiy Ha HOHBI
xKenesa.

[TpakTudeckue paboThI:

Pemenre skcriepruMEeHTATBHBIX 33724

YCTHBIE OTBETHI C ONOPOI Ha MH(OPMALIHIO U3
y4eOHHKa U CIIPABOYHBIX MaTEpPHAJIOB,
IPAMOTHO UCIOJIb30BaTh U3Y4EHHBIN
MOHATUMHBIN anmnapar Kypca XMMUH.

- Ucnonb30Bath NpH BBIOJIHEHUH YY4EOHBIX
3aJlaHUi U B IIPOLIECCE UCCIIEA0BATEIbCKON
JEATEIbHOCTH HAyYHO-TIOMYJISIPHYIO
JAUTEPATypy XMMHUECKOIO COJIEpKaHus,
CIIPaBOYHBIE MaTEPHAJIbI, PECYPCHI
HNurepnera

38




o TeMe «MeTallib».

Breraucnenus

110 YPABHEHUSM XUMHYECKUX PEAKIUH,
€CJIM OJWH U3 PEarcHTOB J1aH B
M30BITKE WU COJICPIKUT MPUMECH,
MAaCCOBOM JI0JIM BBIXOJA IMPOIYKTA
peaKkuuu

Paznen 4. Xumus u okpyxkaromas cpeza (3 )

10.

Tema 9.
BemectBa u matepuainsl
B J)KM3HHU YE€JIOBEKa

(3 1)

HoBrble MaTepuanbl ¥ TEXHOJIOTHH.
BemecrBa u marepuainsl B
MOBCE/IHEBHOM JKU3HH YEJIOBEKA.
XUMUS U 30POBBE.

[TpupoaHbIE HCTOUHUKH
YII€BOI0POAOB (Yroiib, IPUPOIHBIN
ra3, HeQ)Th), IPOAYKTHI UX
nepepabdoTKH, UX POJIb B OBITY U
HPOMBIIIJIEHHOCTH.

OCHOBBI HKOJIOTHIECKOH TPaMOTHOCTH.
XUMHUECKOE 3arpsi3HEHUE
OKPYKaIOIIEeH Cpebl.

- XapakTepu30BaTh POJIb XUMUU B Pa3IM4YHbBIX
cdepax IesITeIbHOCTH JIO/IeH, OCHOBHBIC
BEILIECTBA U MATEpHUAJIbl, IPUMEHSAEMbIE B
JKU3HU COBPEMEHHOI'O YEJIOBEKA.

- AHanIM3UpOBaTh U KPUTHYECKHU OLICHUBATh
MH(OPMAIIHIO O BIMSIHAH TPOMBIIIJICHHOCTH,
CEJIbCKOI0 X0351CTBA, TPAHCIIOPTA U Jp. Ha
COCTOSIHME OKPYKAarOLIEH CpeIbl.

- YMeTh OKa3bIBaTh MIEPBYIO MOMOILb IIPU
XMMHYECKHUX 0XKOTaX U OTPABICHUSIX.

- [IpunuMmaTth ydactue B 00CYKICHUU
po0IeM XUMUYECKOM U KOJIOTHUECKOM
HaMpaBJIEHHOCTH, BBICKA3bIBATh COOCTBEHHYIO
MO3UIUIO 0 MPpo0JIeMe U IpeiaraTh
BO3MOXHBIE ITYTH €€ PELICHUS

bubmuorexa [JOK
https://m.edso0.ru/

http://fcior.edu.ru/

http://www.ed.gov.ru
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Y4ebHo-MeTOoAMUYECKOE 0OecTieueHHe 00pa30BaTeJIbHOIO MpoLecca
Oobs3aTesibHbIE YUeOHbIe MATEPUAJIBI VISl YYEHHKA

8 xiacc: Pynsutuc I'. E. Xumus: 8 xi.: yue0. st obmeodpazosar. yupexaenuii / I. E.
Pymzutuc, ®©. I'. ®enbaman. — M.: IIpocBenienue.

9xmacc: Pynsutucl. E. Xumus: 9 ki.: yue6. mis obmieodpasosar.yupexaenuii / I, E.
Pynsuruc, ®©. I'. @ensaman. — M.: IIpocsenienue.

MeToauuyecKne MATEPHAIBI /IS YIUTest
POII
Iudposbie 06pa3oBaTe/IbHbIE PECYPCHI H PECYPChI CETH HHTEPHET
1. Bubmuoreka IIOK https://m.edsoo.ru/
2. «EnuHoe okHO pocTyma K 00pa3oBaTeIbHBIM pecypcam»- http://windows.edu.ru/
3. «Enunas komnekius nudpoBeIX 00pa3oBaTeabHBIX pecypcoBy - http://school-
collection.edu.ru/
4. «DenepanbHbiil EHTP HHOOPMAITMOHHBIX 00Pa30BATEIbHBIX PECYPCOBY -
http://fcior.edu.ru/
CaiiTt MunucrepcTBa oOpazoBanus U Hayku P® http://www.mon.gov.ru
Caiit PocoOpasoBanwust http://www.ed.gov.ru
®denepanbHblil moptan «Poccuiickoe odOpazoBanue» http://www.edu.ru
Poccwuiickuit oOpa3oBarenbHbiii moprain http://www.school.edu.ru
Katanor yueOHBIX H3aHU, SICKTPOHHOTO 000PYIOBaHHS M SJIEKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB [UIst 001Iero oopasoBanus http://www.ndce.edu.ru
10. IIxoneHeIi moptain http://www.portalschool.ru

©CoNo O

MarepuanbHO-TeXHUYeCKOe o0ecnieueHre 00pa30BaTeIbHOIO Mpolecca
Y4e6Hoe 000py10BaHME

Y4eOHo-npakTH4YecKoe U yueOHO-1abopaTopHOE 000pyAOBaHKE
HatypanbHble 00BEKTBI U KOJUICKIIUN

PeaktuBbl

CripaBoUYHBIC MaTEPHAIIBI IO pa3ieiaM Kypca
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