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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHO MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpasoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1mo XuMuu Ha€T MOPECTaBICHUE O IENsAX, OOIIel CcTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
MpeaIMeTa, YCTaHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMpPOrpaMMbl MO XUMHUH, ONPEAEIAET KOJWYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JIEATEHHOCTH O0O0YyYaromerocss Mo OCBOCHHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPHAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTPatOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHUs TiI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIJ| B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydYarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4uyeOHOM  JIEesTEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[ETOCTHOTO B3IJIsa HA €JUMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeaMeTa, KOTOpbIM  SBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSATUN
OPTraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJbIBACTCS U3 CUCTEMBI
IOHATHN O XUMHUYECKOM JJIEMEHTE U BEILECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHLHUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOr0 YpOBHS:

— @TOMHO-MOJIEKYJISIPHOTO YUYE€HUS KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIUPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEOBATEIBHO OT OJAHOIO
YPOBHSI K IpyroMy, BBIOJIHAS (PYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHS U TTOIYYEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKOW COCTABIIAIOIIEN HAyYHON KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOM IPUPOJIbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. M3yueHne XMMHUM NMPOUCXOJUT C IMPUBICYECHUEM 3HAHUN W3
paHee M3YyYCHHBIX Y4EOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 5-7
KJIACCh» U «Du3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4eOHOTro MpeAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUM —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS TPU M3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIlvii, B
GbopMHPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B yI€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HH.

[Ipu u3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmMupoBaHHE WHTECIUICKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha  CHUCTEeMaTHYeCKOe MpUOOIeHHe
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHbHOCTH, MO3HAHWUS M CaMOTO3HAHUSA, KIIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIOMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB ICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH W OIICHUBATH SIBIICHUS
OKPYXAaIOIIEro MHpA, WCIOJBb3YsS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YYCHHUU
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBON
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM IS BBIPAOOTKH HSKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIEYEIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUJIS M HAMPaBICHHOCTH JaIbHEHIIIECTO
oOy4eHus.

OO111ee Yncito YacoB, OTBEACHHBIX IS M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHMUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas popmyia. BaaeHTHOCT, aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOoCTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUUYECKUX COCTUHEHUHN.

Pu3NYEeCKUe U XUMHUYECKUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMHUUYECKUX PEeaKui (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYJAOBAHUEM, U3YUCHHE U OMHCAHUE
bu3MUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHU, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHE kele3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3ENICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAINSA, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBAPCHHOU
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  IPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEIEH MOJIEKYJ
(I1IapOCTEPKHEBBIX ).

BaxHelline npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kuciopon — 3inemMeHT U mpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KuUciopoda B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KucIopoaa B mpupoae. O30H — auioTporiHas MoAuGUKAIIsS KACIOPOaa.



TennoBoit 3¢h(deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — sneMeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B NpUpozeE,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciots
Y COJIH.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAacTBOPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoOZi€ U B KU3HU 4YelOBeKa. KpyroBopoT BoabI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromive  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMM: MIEIOYM M HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonmydyeHne KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AyXeE, MOJyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, MOJYy4YEHUE, COOMpaHHE, PAClNO3HABAHME W U3YYEHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/ierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueMm U
KaJIbIUEM) (BO3MOXXHO  MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAaHNMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUSI
OKpacCKH UHJIMKATOPOB B paCTBOPAx KUCIOT U WIEJI0UEH, U3YUYEHUE B3aUMOICHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpANIN3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIU, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKH KIAacCU(PUKAIMKM XUMHUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJIHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnogmueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [epuonnyueckoit
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u Tpymimbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepUCTUKA XMUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyueckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (TojisipHass W HEMOJISIpHAsi) CBSA3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl OKuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuui IKCnepumenm:

M3yueHHe OOpasloB BEHIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKLIUN
(ropenue, peakiuu pa3aoKeHUs, COCAUHEHNUS ).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaIMETHBIX CBSI3€M MNpU M3YYEHUM XUMHUM B 8 Kjacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYyYHbIE TIOHATUSA: HAYYHBIA (aKT, THIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, JJICKTPUUYECKUN 3apsll, BELIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUYECKHE BEIUYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuognuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NMEPUOJIOB, KNS, KAIBIUS U UX COSAUHECHUM
B COOTBETCTBUM C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMAYeCcKUX peakiuii Mo pa3audHbIM MPU3HAKAM (110 YUCTy
U COCTaBy YYacTBYIOUIMX B PEAKIMM BEIIECTB, MO TeraoBoMy 3¢ dekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOM peakuuu. lloHsTHe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakToOpBbI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIA  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKILIHH. CocraBieHue  ypaBHEHMIl

OKHCIIUTEIbHO-BOCCTAHOBUTEIIFHBIX ~ PEAKIMii €  HWCIOJB30BAHMEM  METOJNa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHsl. MeXaHU3M IHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakunu noHHOro oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMH KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB M HEMETALIOB (rpadurta M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHUSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUEO MAaTEPUATIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIINX
NPU3HAKKM TNPOTEKAHMsS] peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEeHUe, pPEeaKuu pas3lIoKeHUs,
COCUHEHMsI), pacllO3HaBaHHE HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33a4.

HemeTaJyibl 1 X COeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeneHu okucieHud. CtpoeHne U (u3NyYecKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMu, wiesnodamu). Xuoposonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBAa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJIOBeKa. BaxkHel e X10puabl U UX HAX0KICHUE B
IIPUpPOJIE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOOpOJ, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUYECKUE pPEeaKInu, JeXallue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucHoThl. [IpumeHeHue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMH B Ipupoae. XUMHUYECKOE 3arpsA3HEHUE
OKpYXaIoLEl Cpenbl COECAUHEHUSMH Ccepbl (KHCIOTHBIE IOKIU, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHMS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. KpyroBopot a3ora B mpuponae. AMMHUak, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MONyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, aIOTPOIHBIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALUY,
pacnpocTpaHeHUE B IPUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKHE U
XUMUYECKHE CBOMCTBA, JEHUCTBHE Ha JKUBBIE OPTraHU3MBI, [OJy4Ye€HUE U
IpUMEHEHHE. DKOJIOTUYEeCKue MpoOieMbl, CBA3aHHbe ¢ okcuaoMm yriaepoaa (IV),
TUIOTEe3a TJ00aNBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTAa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, STAHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KUpax, OeNkax, yrieBojax — U X
poid B OKM3HM 4eloBeKa. MarTepualbHOE €IMHCTBO OPraHWYecKHX M
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, TMOJIYYCHHE U
npuMmenenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINIICHHOCTH. BakHelme CTpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO,
IIeMEeHT, OeToH, kene300eToH. Ilpobiembl 06€30MacHOTO  MCIOJIb30BaHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3loB HEOPTAaHWYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAONIOCHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKrne U XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPU 0B (TAJIOTCHUIOB ), 03HAKOMJICHHE C 00pa3IaMu
ceppl U €€ COEAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHOW PEaKIMU Ha CyJb()aT-HOH U HAOIIOJCHUE ITPU3HAKa €€
NpPOTEKaHUs, O3HAKOMJIEHUE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX ynoOpeHul, nojydeHue, coorpaHue, pacro3HaBaHWE U U3y4YEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH W HU3yYEHUE MNPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAIIOB), HW3Y4YCHHE MOJENEH KPUCTAUIMYECKUX PpEIIETOK anMasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTras3a, NOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CUIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaHeWlne HEMEeTauibl U HUX
COETUHEHUS.

MeTaJsibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepumommueckor cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUN MeTawoB. OU3nyYecKue U XUMUYECKHE CBOMCTBa MeTaiioB. Oomue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: nonokeHue B [leprnoanueckoil cCuCTeMe XMMHUUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJCHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE META/UIBl MarHud W KaJdbUMM: IIOJOXKEHUE B
[lepnognueckon cucreMe xumMuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoae. PU3nUecKre U XUMHUYECKHE CBOKWCTBA MarHus U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coiin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepnoanueckon cucremMme XMuMHYECKUX 3JEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3MUYEcKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THIPOKCUIBI U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIIMI HAa MOHBI: MAarHUs, KAJIbIM, aJTFOMAHMS, [TUHKA, skenne3a (II)
u xenesa (II), menu (II), HaOmromeHWE W OMHMCAHWE MPOIECCOB OKpAIIMBAHUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHuE aM(OTEPHBIX CBOMCTB TMAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJUJIbl U KX COETUHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPHU M3YYEHHM XHUMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KiacCUUKANKs, TEePUOANIHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEUIECTBA, I'a3, pacCTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00yYarOIIHUXCS.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroOIIMXCA
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacIlIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUECKOMY
M HAy4yHOMY HACJEIUI0, TOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKU B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 0OILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aHUM YU4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B IIpoliecce 3TOM y4eOHOH AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TMOCTYIKH CBOMX TOBApHINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKON PpEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIISIIOLIUE
OCHOBY I TIOHUMAaHHS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBSI3AX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, MOCTYIMHBIMH TEXHUYECKHUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaIbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJMMOCTH COONIOJICHUs] TpaBui O€30MaCHOCTM Tpu  OOpallleHUuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJ0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  NPEAMETHBIX 3HAaHMM MO  XWMHHM, OCO3HaHHBI  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrnenrtHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a >KM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU WU3YYCHUH XUMUHU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUSI MUPOBO33PEHUS O0IIICHAYYHBIC TIOHITHS (3aKOH, TEOPHS], TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIecC, OHKCIEPUMEHT U JApPYyroe.), KOTOphIC
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpCaIbHbIC YUeOHbBIE NEUCTBUS (IO3HABATEILHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHUSI MPU OCBOCHUH
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJACCU(PUKAIIMU XUMHUYECKUX BEIECTB U XUMUUYECKUX PEaKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHWS,
CTPOUTH JIOTUUECKHE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpOIEeCCe IMO3HAHUS TOHATUS (NIPEeAMETHhIE U
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON PEeaklMi — MPH PEIICHUHN y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIABJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEeMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJCHUIA;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIUH M IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 pa3HbIX UCTOYHHKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPABOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3374 ONPEIEIEHHOTO THIIA, TPUOOPETEHUE ONbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3IINYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMblEe 3aJaul HECIOKHBIMU CXEMaMH, JharpaMmMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAIM3UPOBATh B Ipolecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHUE OKPYKAOUIEH MNPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIN) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  NOJYYEHHBbIE  pPE3yJbTaThl  IO3HABATEIbHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YeHHUs! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTaHOBJIEHHOTO JaHHOW ¢eaepanbHONM paboueil MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peoOpa30BaHUIO M MPUMEHEHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOT4, OCHOBAaHHUE, COJb, DJIEKTPOOTPHUIIATEIBHOCTb, CTEIECHBb
OKHCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTallb, paguyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASI U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JIOJsl BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TMOHATHA U
MPUMEHSITH 3TU TTOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHECHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIcH I[lepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmUuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh IIOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibeie u
OOJNbIIME TIEPUOJIBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx odaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YNUCII0 SJIEKTPOHOB U
pacrnpezielieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOrOo 3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKON pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTCILHOMN EATETLHOCTH — aHATU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBIE METOJIbI
NMo3HaHUs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIHMPOBAHUE, JKCIICPUMEHT
(peanbHBIN U MBICIEHHBIN);

CJIEIOBATH MPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U 1 JIa00paTOPHBIM
o0opyZ0BaHMEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBIOJTHEHUIO JaOOpaTOPHBIX
XUMHYECKHUX OTBITOB IO MOTyYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopo/ia M KHUCTIOpOJa), TPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM JoJiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE IKCIIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB IIEIOYECH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYyC, (eHONPTAICHH, METUIOPAHK

U ApyTHe).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CI0’KHOE€ BEIIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIEeCKasi CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOp,  DIECKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(OTEPHOCTb, XUMHUYECKas CBSI3b (koBajIeHTHAaH, WOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPEAEIATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeeIEHHOMY KJIacCy COeIMHEHUH 1o (opMynaMm, BHUI XUMHUYECKON
CBs3U (KOBaJICHTHAs, WOHHAS, MeETaUIMYecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COEAUHEHUH, TUI KPUCTAJUIUNYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHMChIBAaTh U XapaKTepHU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paziuuath TMOHATHUS «rJ1aBHas noarpynmna (A-rpynmna)» U «moOouyHas
noarpynna (b-rpynma)», manesle u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOINIECKOM TabIINIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DBJISKTPOHOB U  pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpeaenax MallblX MEPUOJO0B U
[JIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOMIME M CHCIU(DHICCKHEC XUMHUYCCKHC
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsd OMUCAHHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBJISITb YPABHEHUS DICKTPOJUTUYECKOM JHCCOLMAUMMU  KHUCJIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIUN HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, MOATBEPKIAIOIMNX CYIIECTBOBAHKE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOEHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuu;

COOJTI0IaTh TIPAaBHUIIA MTOJIB30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OMBITOB 110 TIOJYYCHHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE Ka4eCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OPOMHA-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YYEHUSI CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOJABl TIO3HAHWS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acTh

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubmmnoreka HOK

' KHUCIIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6nunorexa [IOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 | | bubmuoreka [IOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (ucpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/eoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYHHEL TP https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HIOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| [Ipeamer xumun. Poib Xumuu B KU3HA | bubnnorexa [JOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c
2 IlonsiTe 0 MeTO/1aX MO3HAHUS B XUMHUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢
[TpakTryeckas padora Ne 1 «IIpaBumiia paboTs
3 B 1a00OpaTOPUH U IIPUEMBI OOPALLIEHNS C 1 bubmmorexa LHOK
PATOPHILI TP P https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHHEM
4 YucTteie BemecTBa U cMech. CrocoObl | bu6nmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nenenue
5 Cl\f@CGﬁ (Ha I/III)VIC € OYMCTKH [OBAPEHHOMU 1 bubmmorexa [OK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBI M MOJICKY BT https://m.edsoo.ru/ff0d2a6c¢
7 XHUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) | bu6mmorexa [IOK
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorera [TOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 nomorexa 1

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X eckas ¢o a. BaneHTHOCTH aTOMO
HIMITT A Gopuyn HTHOCTD GTOMOB https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX HJIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
2 MaccoBas 107151 XUMHAYECKOTO JIEMEHTa B bubmuorexa [JOK
COEIMHEHNU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnbs. MomnspHas bubnnoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnnorexa [HOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnnoreka [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienus koimuecTBa, MacChl BEIIECTBA bubnuoteka [JOK
10 YPAaBHEHUAM XMUMHUUYECKUX PEaKIIUi https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMUueCcKuX peakiuii
bu6mmoreka [IOK
18 (coemuHeHus, pa3IoKEeHHs, 3aMEIICHUS,
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bu6nmoreka [JOK
19 sHuKIoneauct. O0o0mEeHne 1
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonrtponsHast padora Nel mo reme bubnuorexa [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras Bo3ayxa.
v v bu6mmorexa [IOK
21 Kucnopos — ay1eMeHT ¥ IPpOCTOE BEILECTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusnueckre U XUMHUYECKHUE CBOMCTBA

22 K (peakuuu OKHUCIIEHUs, TOPEHUE) bubmmorexa LIOK
vcsopora (peariiu JICHIL, TOPEHHE). htps://m.edsoo.ru/ff0d4614
ITousitue 06 oxcumax
CrocoOslI II0JIY4EeHUS KACI0PpO1a B
23 J1adbopaTopuu iqn OMLImnerH(f::TI/I bubmmnorera [IOK
patop p ‘ htps://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hEKT XUMHUUESCKON PEaKITNH,

24 (b(bMOXI/IMI/I‘IeCKOM paBHeuHI/II/I bubmorexa LOK
MOMATHE 0 TCh yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
Tomnmuso (HedTh, YTOJIb U METAH).

25 3ar $I3H€I§I/I€ql;03 ¢ a, CII0COOBI Zro bubmmorera [TOK

P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTueckas padora Ne 3 o teme
26 «l?l e 1/12061/1 aHUe KUCIopoaa bubmorexa LIOK
OJ1yHeHH . p flopoza, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY

7 Bonopox — 35meMeHT U IPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0

)% dusnvecKkue U XUMHUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0

29 TTonsTHe 0 KHCIOTaX U COJIX bubmmorera [TOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubmuotexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
ITpaxtrueckas padora Ne 4 o teme

31 I?I 2061/1 aHUe BOIOpOaa bubmorexa LIOK
(LIOIYHEHHE 1 CODHP AOPOZa, https://m.edsoo.ru/f0d442
M3y4YEeHHUE €ro CBOHCTBY

Bubnunoreka IIOK

32 MossipHblii 005EM ra3oB. 3ak0oH ABOTaPO i

https://m.edsoo.ru/ff0d542e¢




Brrancnenus O6’béMa, KOJIMYECTBA BECIICCTBA

33 rasa o ero u3BECTHOMY KOJUYECTB bubmmorexa [TOK
. Y M https://m.edsoo.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Boruncnenust 00bEMOB ra3oB M0 ypaBHEHHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00bEMHBIX bubmmorexa [TOK
peaidii 1 https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
. bubnmoreka [JOK
35 duznyeckue U XUMHUYECKHUE CBOICTBA BOJIbI
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [Tonstue 06 bubnnorexa [HOK
UHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbleHHbie U
37 HEHACBIIICHHbIE paCcTBOPBL. MaccoBas 1071 bubmorexa HOK
5 PacTBOpbL. A https://m.edsoo.ru/ff0d5b40
BEIIECTBa B pacCTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «[IpuroroBrieHue pacTBOPOB C ONpeAeIEHHON bubmmorexa [TOK
P . . p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIIECTBAY
39 KonTtponbHas pabota Ne2 o reme bub6nuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KJacCUpUKaIus, bubnuotexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LHOK
: P https://m.edsoo.ru/f0d664e
OKCHJIOB
4 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca




m Kucnotsr: cocras, kmaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XuMHUUYECKHE CBOMCTBA KUCTIOT bubmorexa HOK
e https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmmoreka [JOK
MOJy4YEeHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 I'enernueckas cBsi3b MEKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN
t . https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmmorexa [TOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHUYECKUX 1eMeHTOB. [loHaTue o rpynnax bubmmorexa [TOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u [leprnonnueckas
52 CI/I(ll?TeMa XAMHUYECKUX BHeMeII;TOB I U brbmorexa HOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonsl, TpyIIIbL, TOATPYIIHEL bubmorexa LOK
p - TPY ’ Py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnmuotexa [JOK

30TONEI

https://m.edsoo.ru/00ada342




CTpOCHI/Ie SJICKTPOHHBIX 000JI04YEK aTOMOB

bu6mmoreka [IOK

55 3i1eMeHTOB Ileproanueckon cucre ..
JIEMCEHTOB LIepHou i cuctemsl /1 https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTUKa XUMUYECKOTO AJIEMEHTA 110
. bu6mmoreka [IOK
56 ero noJjioxkeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpak1aHuH
PesepBusblil ypok. O000IIEHNE 1
58 CI/ICTEM&THSZP us 3HaHuk / Beepoceuniickas bubmmorexa LHOK
1 p https://m.edsoo.ru/00adb33c
poBepoyHas padbora
KonTponbnas padota Ne4 no teme «CtpoeHue
59 aroMa. XumMmnueckas cBs3b» / Becepoccuiickas bubnnorexa LIOK
' P hitps://m.eds00.ru/00adb486
IpoBepoyHas pabora
60 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XUMHUYECKHX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
61 HMonnag xumudeckas cBsI3b
https://m.edsoo.ru/00adac34
62 KoBanenTHast noistpHas XuUMUUIeCKas CBI3b bubnnorexa LIOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTHast HemonsgapHas XuUMHUIecKas CBSI3b Eubmorexa IIOK
p https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
64 CreleHs OKUCIIEHUS
https://m.edsoo.ru/00adae28
bu6mmorexa [IOK
65 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH

https://m.edsoo.ru/00adb076




bu6mmoreka [IOK

66 OKUCINUTEIN U BOCCTAHOBUTEIU 1
https://m.edsoo.ru/00adb076
PesepBusblil ypok. O000IMIEHNE 1
67 CI/ICTI;MaTI/BZp us 3HaHHfIHl o teMe «CtpoeHue 1 Bubmorexa ITOK
H p htps://m.edsoo.ru/00ad9ch2
aToma. XuUMHUIECKas CBSI3b)
68 PeszepBHbIil ypok. O6001IcHIE 1 | bubnnoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

XUMHYECKOMN PCaKIUU U IMOJIOKCHUC
XUMHYCCKOI'0 paBHOBECHUS

KoanuectBo yacos DJIeKTPOHHbIE
uugposbie
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
[Iepnoanueckuit 3akoH. Ilepuonnueckas
bubnunoreka LIOK
crucTemMa XuMu4deckux annemeHToB /1. U. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
N bubmuoreka [{OK
2 XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xuMuueckoil CBA3U U TUIIBI | bubmmoreka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no teme
5 «IToBTOpeHue u yriay0iaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccudukanus XuMHUECKUX peakiui mo | bu6nmorexa LIOK
pa3InyHbIM [MPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTU XMMUYECKON pEAKIUU.
but6mmorekxa [IOK
7 [ToHATHE O TOMOTEHHBIX U T€TEPOTE€HHBIX 1
https://m.edsoo.ru/00adbe9a
peakumsx
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
8 @DakTOpBI, BIUAIOIINE HA CKOPOCTh | bu6muoreka [IOK

https://m.edsoo.ru/00adc28c




OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6nmoreka [IOK

IMPUMCHCHUC

9
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 3IEKTPOIIUTUYECKON JUCCOLMALIH. bubmmoreka [JOK
CwibHBIC U CITa0bIe DJICKTPOIUTHI https://m.edsoo.ru/00adcd68

11 HNounble ypaBHEHUS peaKInid buomorexa LIOK

P peaitht https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHMI
12 B CBETE IpeACTaBICHUMN 00 buomoreia LIOK
p ! https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON TUCCOLIUAIIUN
XUMHUYECKUE CBOWCTBA COJIEN B CBETE
13 MIPEJICTABICHUIA 00 IEKTPOIIUTUYCCKOM bubmmorexa LIOK
ped P https://m.edsoo.ru/00addsh2
JIUCCOIUAIINT
14 ITonsiTue o ruapoaU3e colien bubmroreia LIOK
P https://m.edsoo.ru/00add9d4
bu6mmoreka IIOK
15 O06o01eHre 1 cucTeMaTu3aIus 3HaHUI
B t https://m.edsoo.ru/00addd12

16 [IpakTuueckas pabora Ne 1. «Pemienue bubmuoreka [IOK
DKCHEPUMEHTAIBHBIX 3a]1a4» https://m.edsoo.ru/00addbfa
Konrtponsnas pabora Ne2 o treme

17 «INEKTPOIUTHYECKAS TUCCOITUALIHS bubmmorexa LIOK

p A HHATHA. https://m.edsoo.ru/00addecO
XHWMHUYECKUE PEAKLIUN B PACTBOPAX)»

13 OO011ast XxapakTepUCTHKA raJOr€HOB. bu6muoreka [IOK
XHUMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHast KUCIIOTa,

. bubnuoteka [JOK

19 XUMHYECKHUE CBOMCTBA, MOJyYCHUE,

https://m.edsoo.ru/00ade104




[TpakTuueckas padota Ne 2 o Teme

20 «lTonyueHue COJITHON KUCIIOTHI, U3YYEHUE bubmmorexa [TOK
B yjl 1Y https://m.edsoo.ru/00ade348
e€ CBOWCTB»
Brruncnenus no ypaBHEHUSIM XUMHYECKUX
21 €aKI[Uii, eCJIX OOUH U3 PEarcHTOB JaH B Bubmaorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
n30BITKE
” OO6mias xapakTepucTuka 3J1eMeHToB VIA- bubmmoreka [JOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AJI0TpONHBIE MOU(MDUKAIIUN CEPBHI.
23 Haxoxcr;eﬂne CepPEI I/Iq;é COGIII/IHGII){I/Iﬁ B bubnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI
4 CepoBoaopoi, ctpoenue, Gpu3nieckue u bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHasi KMCIIOTa
25 buznyecKre 1 XUMUYECKHE CBOI;ICTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIUH, JIEKAIIUE B OCHOBE
26 IIPOMBIIIIIEHHOTO CII0C00a MOJIy4YeHUs bubmmnoreka HOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHHE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COEAMHEHUSIMU CEPBI
7 Brranciierne MaccoBoit 40U BBIXO/1a bubmuoreka [{OK
HNPOIYKTa PeaKInu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJIeMEHTOB V A-
)3 rpynnsl. A30T, pacpocTpaHEHHE B bubmuoreka [JOK
npupoje, Gu3nYecKrue 1 XUMHYECKHEe https://m.edsoo.ru/00adeeab
CBOMCTBA
29 AMMHaK, ero pu3n4ecKue 1 XMMUYECKHe bubmuoteka [JOK

CBOﬁCTBa, MOJIYYCHHUEC U TPUMCHCHUC

https://m.edsoo.ru/00adf004




[TpakTrueckas padota Ne 3 o Teme

30 «ITonydyenne aMmmuaka, u3yueHue ero bubmmorexa [TOK
. v 13X https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTta, e€ Gu3ndecKkue u bubnunoreka LIOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanue HUTPATOB U COJIEH aMMOHUS

0 B KaUECTBE MHUHEPAIBHBIX YI0OpEHUH. bubmmoreka [JOK
XHUMHUECKOE 3arpsA3HEHUE OKPYKAOILEH https://m.edsoo.ru/00adf518
CpeIbl COeTMHEHUSAMHU a30Ta
®dochop. Okcun pocdopa (V) u pochoprast

33 KHCIIOTa, GU3NIECKHE U XUMHUYECKHUE bubmmorexa [IOK

L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIYYCHUE
Hcnons3oBanue GochaToB B KauecTBE
34 MUHEPATBHBIX YI0OpEeHHIA. 3arpsi3HeHHe bubmmorexa [TOK
p . yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOIHON cpenbl pochaTamu

35 VYrnepon, pacipocTpaHeHHE B IPUPOJIE, bubnmnorexa [JOK
du3nueckre U XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepojaa, ux puznyeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bu6mmoreka IIOK
po0JIeMbl, CBS3aHHBIE C OKCUAOM YIepoJia https://m.edsoo.ru/00adfebe
IV)

bu6mmoreka IIOK
37 YronbpHas KUCIOTa U €€ COU
https://m.edsoo.ru/00ae006c
[TpakTrueckast padota Ne 4 o Teme
" but6mmorekxa [IOK
38 [lony4yenue yriaekucioro rasa.

KauectBenHas peaxius Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e




HCpBOHa‘IaJ'IBHBIC MOHATHS 00

39 OpraHUYECKUX BEIECTBAX KaK O bubnmorexa LHOK
p https://m.edsoo.ru/00ae054¢e
COEMHEHUSX YIIepoIa
40 Kpemuuii u ero coequHeHust Bubmaorexa ITOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas padora Ne 5. Pemenne
41 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnmnoreka HOK
«Bakuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUI
Kontponbnas paborta Ne3 mo teme
. bubnuoreka [IOK
42 «BaxkHelne HeMeTaIbl U UX
https://m.edsoo.ru/00ac0e18
COEIMHEHU
OO0m1as XxapakTepuCcTUKa XUMHYCCKUX
43 3JIEMEHTOB — METAJLIOB. MeTamindecKkas bubnunoreka LIOK
CBS3b U MeTaJUInyecKas KpUCTAIUINYeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA METAJIOB
XUMHYEeCKHE CBOMCTBA METAIIOB.
44 DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI bubnmorexa OK
p P p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO6mue cnocoObl MOTYYEHUS METAJLIOB.
45 CruiaBbl. Berauciienus mo ypaBHEHUSM bubmuoreka [IOK
XUMHYECKHUX PEaKIUi, €CITU OJUH U3 https://m.edsoo.ru/00ael 156
PEareHToB COJAEPIKUT MPUMECH
46 ITounsTHE O KOPPO3UH METAJIIIOB bubmmorexa TIOK
pP https://m.edsoo.ru/00ae1278
but6mmorekxa [IOK
47 €JIOYHBIE METAJIIIbI
m https://m.edsoo.ru/00ae14b2
but6mmorekxa [IOK
48 OKcuabl ¥ TUAPOKCUIBI HATPUS U KaJIUSI

https://m.edsoo.ru/00ae14b2




[llenoyno3eMeNnbHBIC METAJIIbI — KAIbILIHN 1 bubnuorexa [JOK
49 .
MAarHum https://m.edsoo.ru/00ael5e8
50 Baxuetimme coequHEHUS KaJIbIIUI bubnmorexa LHOK
a H https://m.edsoo.ru/00ael5e8
51 O000111eHrEe U cUCTEMaTU3ALNS 3HAHUI
bubnunoreka LIOK
52 JKécTkocTh BOABI M CLIOCOOBI €€ yCTpaHEHUs
8 yerp https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o reme
53 "KECTKOCTL BOABI 1 METOEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
. Bubmuoreka IIOK
54 AroMuHUR I
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHIA U Bbu6mmoteka [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
Bbubnuoreka IIOK
56 Keneszo s
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) u bubnmnorexa [JOK
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3a71a4 110 TEME bubmotexa HOK
p . https://m.edsoo.ru/00ae3de8
«BaxxHel1re MeTaiIbl 1 UX COSTUHEHUI
Brruucnenust mo ypaBHEHUSIM XUMHUYECKUX
€aKIINH, eCITH OJMH 13 pearcHTOB JIaH B
60 5136I)ITK6 WK COJIE )KI/ITI:'I HMECH bubmmorexa TIOK
p N p ’ https://m.edsoo.ru/00ae1750
BreruaucieHrns MaccoBOM JIOJIM BBIXOA
MPOJIYKTa PeakLuu
61 O0001eHne 1 cucTeEMaTU3aINs 3HAHUI




Kontposbnas padota No4 o teme

62 «Baxxueime MeTaylIbl U UX COCIUHEHUS !
63 BemiecTBa u maTepuaibl B TOBCETHEBHOM | bubnunoreka LIOK
JKW3HU YEJI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN | bubnmnoreka HOK
cpensl https://m.edsoo.ru/00ae4270
65 Posnb XuMHUM B pelIEeHUH SKOJIOTUYECKUX | bubnmnoreka HOK
npo0emM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U | Bbu6mmoteka [IOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0Oa
67 Peseprublit ypok. O600IIeHNE U | bubnuoreka [IOK
CUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U | bubnuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aTOM,
MOJICKYJIa, XMUMHYECKUN SJEMEHT, MPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJICKYJIsIpHAs Macca, KOJUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJ€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasl PEaKIHs,
KIaccupuKalusg peakluid: peaklud COCAUHEHHUS, PEaKIuu
pa3NioKEHUs, PEaKIMH 3aMEIICHUs, PEeaKIMu OOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas J10JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUSI) B PaCTBOPE

HUILNTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKHX MOHATUH H

MNPUMCHATH 3TU TOHATHUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMyT

BCIICCTB U ypaBHCHI/Iﬁ XUMHUYCCKUX pCaKHI/Iﬁ

1.4

PAaCKpbIBATH CMBICII 3dKOHOB COXpaHCHUA MaACChl BCUICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHs, 3aKOHa

ABoraapo

1.5

1.6

OIpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B  OMHapHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIYy U COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmysie

COCIUHCHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHKUE, OSKCHEPUMEHT  (peajabHbId |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K OMNPEICIIEHHOMY Kiaccy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

24

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMHCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMECpaMU
MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMUUYECKUX

HpeBpaIIIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIlEHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MIAHUPOBATh U MPOBOJIUTH XUMUUYECKHE DKCIIEPUMEHTHI
[0 PacIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

MHAUKATOPOB (JIaKMYC, (heHOoNIPTaICHH, METUIIOPAHXK U JIPYTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

I[To Teme: «Ilepuomnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTCILHEIC pCaKkum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MOHSTHH: AApO aroMa,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHas oOpOWTadb, paguyc aroma,




XAMUYECKasl CBS3b, MOJSIPHASI W HEMOJSpHAs KOBAJCHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

33

34

OIKCHIBATh U XapaKTepu30BaTh Tabauunyto Gopmy Ileproamueckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszlindarTh IOHSTHUS «TJIAaBHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoauueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAaHHE MEPUOAMYECKON  3aBUCUMOCTHU
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{eHI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_[C
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnpeneeBay ¢ YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB H 3apdaa saapa, 061_]_[66 qucCJiio

AJIEKTPOHOB U paclpeaeseHue UX MO0 ANEKTPOHHBIM CIIOSIM)

OIpPCaACIIATh CTCIICHb OKHCJICHHA  JJICMCHTOB B 6I/IHapHI>IX

COCINMHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo U XUMHUYECKast peaKknus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, DIEKTPOIUTHUECKAs THUCCOLMALINS,
peakiu HOHHOTO OOMEHa, KaTajJu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peaxuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHCIEHHE U BOCCTAHOBJIEHUE, aNIOTPOIUS,

aM(pOTepHOCTh, XHMHYECKasi CBs3b (KOBaJICHTHAs, HOHHAS,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

1.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OaiaHca STHUX peakuuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKInu

ITo temam: «Hemeramibl U UX COEAMHEHUS» U «MeTaibl U UX
COCJIMHECHU S

XapaKkTepu3oBaTh  (OMHCHIBaTH) OOMME W crenupuyIecKue
XUMHYECKHE CBOICTBA MPOCTHIX U CIOKHBIX BEIIECTB, OATBEPKIAs
OMHMCaHUE TMPUMEPAMU MOJIEKYJISAPHBIX W HWOHHBIX YpPaBHEHUM

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3
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COCTAaBJIATH YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBHSX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUHUSIMHU IO BBINOJIHEHUIO
1abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO H COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM TYTEM XJIOPHI-,
Opomuza, wuoauMn, KapOonaTt, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI M3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHUYCCKUX BCIUICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHuueckux monsatuit: [IJK

BCIICCTBA, KOPPO3HA METAJIJIOB




3.2

MPUMEHSITh OCHOBHBIC OIEPAIlUU MBICIIUTEIBPHON JIEATEITPHOCTH —
aHallM3 W CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMAaTH3AIUIO,
BBISIBJICHHE TPUYUHHO-CICACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIC
METOJIbl TO3HAHUS — HAOIIOJCHHE, W3MEPECHHE, MOJCIMPOBAHHE,

9KCIIEPUMEHT (PEaJbHBIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayabHBIE XUMUYECKUE MTOHSATHUS

IIpenmer xumuu. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE

BCIICCTB

Ilonsthe o MCTOJaXx IIO3HAaHWA B XUMHUH. Yucteie BCIICCTBA U CMECH. CnocoObl

pasaciICHus cMmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummueckast popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHAss MOJEKyJIsApHas Macca. MaccoBas A0/ XHMHYECKOTO

9JICMCHTA B COCIMHCHUU

1.5

1.6

KonnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocBsI3b KOJIMYECTBa,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rel mo dopmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

®u3nyeckue U XUMUYECKHUE SBICHUSA. XMMHUUYECKAsl peaklusa U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeUIeCTB.  XMMHMUYECKHE  YPaBHEHMS.
Knaccupukanus  XxuMuuecKnx  peakuuid  (COeAMHEHHUS,  Pa3JIOKEHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYyAOW, C
npaBUIaMu paboTHI B JabopaToOpuu U MpuéMaMu oOparieHus ¢ JJ1abopaTopHbIM
o0opy/soBaHWEM, U3Y4YCHHE M OINUCaHUE (U3UUECKUX CBOHCTB 00pa3lioB
HEOPTraHWYECKUX BEIIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOpPEHHE CBEUYM, TMPOKAIMBAHUE MEIHOW TPOBOJIOKH,
B3aMMOJICHCTBHE MeJlla C KHUCIOTOW) SIBJICHUWI, HaONIOJICHWE U OINHCaHue
NPU3HAKOB TMPOTEKaHWA XHUMHUYECKUX peakiuil (pasimokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa menu(Il) mpu HarpeBanuu, B3aUMOJICHCTBHE Kee3a C paCTBOPOM




commu meau(Il), m3ydenne cnoco0oB pa3eneHust CMecei (C TOMOIIBI0 MarHUTa,
bunbTpOBaHME, BBHIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeaeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJICHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoIeNIeld MOJIEKYIT (ITapOCTEP KHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — snemMeHT u mpocToe
BelecTBo. HaxoxaeHue Kuciopoaa B nmpupoje, Pu3ndeckue U XUMUISCKUE
cBoricTBa (peakiuu ropenus). Okcunabl. [Ipumenenne kucimopoaa. CriocoOs
MOJIyUYEHHUsl KHCIIopoJa B Jaboparopuu U MpoMbliieHHocTUH. Kpyrosopor

Kuciopoja B mpupojie. O30H — arioTpornHas MoaupuKaius KUCIopoia

2.2

TennoBoil 3¢ (dexkT XuMUUECKOM peakuuu, TepMOXMMUYECKHE YpaBHEHUS,
9K30- M 3HJIO0TEPMHUYECKHE peakiuu. TOIMBO: yrojib U MeTaH. 3arps3HeHHe

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0A

2.3
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2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxoskieHue Bogoposa B PHPOJIE,
du3nYecKre W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHSI.

Kucnors! 1 conn
MounsipHblil 00bEM Ta30B. Pacy€Thl M0 XMMHUECKUM ypaBHEHUSM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
HacellienHble ¥ HEHACBILLEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg nossl BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUpPOJE U B JKU3HM 4enoBeka. Kpyrosopor
BO/BI B IMpHpoAe. 3arpsi3HEHHEe MpUPOAHbIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudpukanus Heopranmdeckux coeauHenuit. Oxcuapl. Knaccudukarus
OKCHJIOB: cojieoOpa3yiolue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyromie. HomeHkiaTypa okcuaoB. DU3MUECKHE M XUMHYECKUE

CBoOliCcTBa OKCHAOB. [loryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHui. @u3nueckne 1 XUMUUYECKUE CBOMCTBA

ocHoBaHu. [loydenne ocHOBaHMM
Kucnotel. Knaccudukamust kucnor. Homenknarypa kucnor. @usndeckue u
XUMHYECKUE CBOMCTBA KUCIOT. Psan aktuBHocth MetauioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

2.10

2.11

Comu. Homenkiarypa coseil. @uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue cosen
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COEIMHEHUI

XVUMUYECKUN OKCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE COJEp/KaHus
KHCIIOpOJia B BO3JlyXe, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U H3yueHUeE
CBOWCTB KHCIIOPO/Ia, HAOJIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHMS U MIPEKpaIlleHus: TopeHus (Ioxapa), O3HaKOMJICHUE C
o0Opa3llaMu OKCHIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpoJa (FOpeHHE), B3aUMOJEHCTBUE
BOJZIOpOJA c OKCHJIOM meu (1) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIOB), HAOMIOIeHHE OOpa3IOB BEUIECTB KOTUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS] BEIIECTB C  PAa3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBIIEHHE PACTBOPOB C ONPENEIEHHONH MacCOBOM
JIOJIEM  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABl C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJb30BaHUE BHJICOMATEPHAIIOB),
OIpe/Ie/IEHUE PAaCTBOPOB KHUCJIOT M ILIENOYEH C TOMOIIbIO HMHJUKATOPOB,
UCCIIEIOBaHUE OO0pPa3Il0B HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HaOJII0JICHUE H3MEHEHHs OKpPacKW HHJUKATOPOB B PACTBOPAX KHUCIOT U
mieao4el, u3yueHue B3auMopaencTsus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCIOTBI, KHUCIIOT C MeTajUlaMH, peakUuil HeUTpanusaluu, MoJydyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeETajla JpYyruM H3
pacTBOpa COJM, PEIIEHNE FIKCIEPUMEHTANBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HCOPTaHNUYCCKUX COCIUHEHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMHYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBs3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIBHBIC PCAKITNN

[lepBble MONBITKM KiIacCUPUKAIUM XUMHUYECKHUX 3yieMeHTOB. [loHstue o
rpynmnax CXOAHBIX JIEMEHTOB (ILIEJIOYHBIE U IIEJIO0YHO3EMEIBHbBIE METAIIBL,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT am(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuoanueckass cucTeMa XMMHUYECKHX 3JIEMEHTOB
AWM. Mengeneea. KoporkonepuoaHas # UIMHHONEPUOAHAS (QOPMBI
Ilepronnueckoit cucrembl xumudeckux daemeHToB .M. Menneneesa.
ITepuoapr u rpynmnbl. PU3HYECKHI CMBICIT TOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
DJIGKTPOHHBIX 000J0YeK aTroMOB TMepBbIX 20 XHUMHUYECKUX JJIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOWCTB MO TpyIIaM U IMEepUOJIaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKIaHUH

Xumuueckasi CcBsi3b. KoBajeHTHass (MOJsipHAss W HEMOJSIpHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTL XUMHUYECKHUX 3JIEMEHTOB. MOHHAas CBSI3b

3.6

3.7

Crenens okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHEC TUAPOKCHIAa HMHKAa C pacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IIPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENBHBIX pEaKIUil (TOpeHue, peakliuu pa3ioKeHUs, COSTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

[lepnonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJIOB, Kallds, KalblUsi U HX
COEJIMHEHUN B COOTBETCTBHM C TOJIOKEHHEM 3JIEMEHTOB B Ilepnoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHMe BeIIeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOMN
peméTKM W BUJA XUMHUYECKOW cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHApOJIHAs U TpUBHUATbHAs). XUMHUYECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKHUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB




1.3

Kraccudukarust XuMu4ecknx peaknuii mo pa3aIugHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEIICHEH OKHCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHYECKOU p€akuuu

1.4

1.5

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuu. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

MOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHHI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEUIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0ble SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cioBus MPOTEKaHUSI PEaKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIE B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOoHUalu. KauectBeHHbIC PCaKIIMK Ha NOHBI. Ilonsatue o THApOJIN3C colen

1.7

XVUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KpPUCTaNTNYECKUX
PELIETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJUloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJla HATPHUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW peakIMH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOAHOCTH  pPAacCTBOPOB  BELIECTB, Ipoliecca
JMCCOIMALMU  KHUCIIOT, MIeJode u cosieil (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPHU3HAKU
POTEKaHUS peaKkIMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX pPeakluil (ropeHue, peakiuu pa3ioKeHHsl, COeTUHEHNS);
pacro3HaBaHHE€ HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamnl u ux COCUHCHUA

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrtpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMoJIelicTBUE ¢ METallaMi, HEMETAJUIAMHU, LIeI09aMH). XJI0POBOJOPOI.
ConsiHast KMCJOTa, XHUMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XJiopa M XJOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbl MU NX HAXOXKACHUC B IIPUPOJLC

2.2

2.3
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2.5

OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u (pu3ndeckne CBOWCTBa
IPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBbIE MOIUDUKALNU
KHCIIOpOoJia U cepbl. XUMHUUYECKUE CBOHCTBA cepbl. CepoBOIOPO/I, CTPOCHHUE,
dusnyeckne u xumuueckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (U3HUYSCKUE U XUMUYECKHUE CBOMCTBA
(ob1mue xak mpeacTaBUTeNs Kiacca KUCIOT U cneruduieckue). XuMHUIECKUe
peakuuy, JeKalue B OCHOBE MPOMBIIIIEHHOIO Croco0a MoIy4eHUs CEepHOM
kucnotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KaYECTBEHHAsl peaklus Ha
cynb(ar-uoH. HaxoxaeHnue cepol u e€ COeMHCHUN B MPUPOC. XUMUIECKOES
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COeTUHEHUSAMU Cepbl (KUCIOTHBIC TOXKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEIOTBPAIECHHUS

OO6mass xapakTepucTuka 37aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENEHW OKHUCIECHUSA. A30T, paclpoCTpaHEHHE B
npupoje, puzndeckrue 1 XuMu4Ieckue cBoiicTBa. KpyroBopot azora B mpupo/e.
AMMHak, ero (Qu3Mueckue W XUMHYECKHE CBOMCTBa, TMOJIydeHHE U
npuMeHerrne. Conm aMMOHUS, WX (PU3HYECKHEe W XUMHUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHMSI. A30THasI KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHUecKre cBocTBa (001I1e KaK MpecTaBUTeNs
Kjacca KHUCIOT M crnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyei
aMMOHHSI B KaueCTBe MUHEPAIBHBIX yIOOpeHWH. XUMHUECKOe 3arps3HEeHUE
OKpY’Kalollel cpesibl COeTUHEHUAMHU a30Ta (KUCIOTHbIE JOX/IH, 3arpsa3HeHHe

BO3/yXa, MOYBbI U BOJOEMOB)

docdop, anorponHsie MogudpuKayu gochopa, GpuzNIecKre U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMHUYECKHE CBOMCTBa, mosydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATBHBIX YA0OpEeHU

OO6mas xapakrepuctuka 37JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCICHHA. YTIEpOHd, aJIOTPOIHbBIE

Mou(pUKaMK, pacnpocTpaHEeHHE B Ipupone, GuU3NYECKUe U XMUMHUYECKHe




2.6

cBoricTBa. Ancopouus. KpyroBopot yriepoaa B mpupojae. OKcuibl yriaeposa,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JECHCTBHE Ha XUBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYeCKUe MPoOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
s dext. YronapHas kuciota u €€ CoiaM, UX (PUINYECKHE U XUMUYECKUE
CBOWCTBA, MOJIydeHUe U nMpuMeHeHue. KauecTBenHas peakuus Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHIX
yriepoja (MeTaH, 3TaH, STHJEH, alleTWIEH, 3TaHOJ, IJULEpPUH, YKCyCHas
kucnora). Ux cocraB u xummdeckoe ctpoeHue. IloHsatue o Omonormuecku
Ba)XHBIX BEILIECTBaX: XHpaxX, OeJIKax, yIJIeBoJaXx — U UX POJIM B KHU3HU
yeyioBeka. MarepuanbHOe €AMHCTBO OpPraHMYeCKMX M HEOPraHWYEeCKUX

COCIMHEHUN

2.7

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, TWOJY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npuponae. O0mue mpeacraBieHust 00
okcugie kpemMuusi(IV) u kpemuueBoi kucinore. CUIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIWIMHE, TPOMBINIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jkene300eToH. [Ipobrmemsr
0€30MMacHOTO MCIOIB30BAaHUS CTPOHMTEIHHBIX MAaTEPHATIOB B ITOBCEIHEBHOMN

KHN3HHU

2.8

XUMHUECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAaKIMI HA XJIOPHI-
HOHbl W HaOMIOEHHE MNPU3HAKOB HMX MPOTEKAHUsS; OMBITHI, OTpa’karoliue
¢duznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHUAIIOB); O3HAKOMJIEHHE C OOpas3liamu XJOpPHAOB
(raJloTeHUI0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COCTUHEHUSIMHU
(BO3MOXHO HCTIOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
o0yTJIMBaHUS caxapa MoJl IeiiCTBUEeM KOHLEHTPUPOBAHHOM CEpHOW KUCIOTHI;
U3Yy4YE€HHE XUMHYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, IPOBEACHNE
KayeCTBEHHON peakluu Ha cynb(ar-uoH M HaONoJeHHe TNpu3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE C (PM3NYECKUMU CBOMCTBaMHU a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MHCIIOIB30BaHUE BHUIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochOpHBIX YA0OpEHUH; TTOTyIeHHE, COOMPaHUe, paclioO3HaBaHUE
Y U3Y4YEHHE CBOMCTB aMMHAKa; IPOBEICHNE KAaUE€CTBEHHBIX pEakUUil HAa UOH

aMmMoHMsT U (ochaT-MOH M HU3ydyEeHUE TMPHU3HAKOB HX MPOTEKAHMUS,




B3aUMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); M3y4EHUE MOJCNICH KPUCTAITMYECKUX
pem€rok anmasza, rpaduta, QyiepeHa; O3HAKOMIICHHE C IIPOILIECCOM
a1copOIMK pacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MOJyueHUe, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAaYeCTBCHHBIX PEaKIMi Ha KapOOHAT- u
CUJIMKAT-UOHbI M M3Yy4YCHUE NPU3HAKOB MX MPOTEKAHUSA, O3HAKOMIICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHeHe HeMeTauIbl U UX COCAUHCHUA»

MeTanibsl 1 X COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaJVIOB Ha OCHOBaHWUU
ux nosiokeHus B llepuogmyeckod cucreMe XMMHYecKMX sieMeHToB [.U.
MenneneeBa u ctpoenus atroMoB. CTpoeHHe MeTaJlIoB. MeTalmndeckast CBsI3b
U METaJUIMYecKas KpUCTalIMdecKass pemerka. ONEeKTPOXUMHUYECKUN Pl

HaHpH)KeHI/Iﬁ MCTalJI0B

3.2

33

Ou3nyeckue U XMMHUYeCKHe cBoiicTBa MeTasmioB. OOIIMe crnocoObl MOTy4eHHs
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MosIokeHHE B Ileprogudeckoil cuCTeEME XUMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HAXO0XKJICHHE B IIPUPOJIE.
dusnueckue 1 XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

34

[llenoyno3eMenbHEIE METAIBI MarHuii W KalbIUM: IIOJIOKCHUE B
ITepuoanueckoit cucteMe xumuueckux dsnemeHToB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaxXO0XKJEcHUE B npupone. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kaublus. BakHeWmne coenuHEeHHs] Kalblus (OKCH],

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AmomuHuii: nonoxenue B llepuonnyeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J .. Menneneesa; CTpO€HHE aTOMa; HAXOXKJEHUE B mpuponae. Ouznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHMA. AMQOTEpHBIE CBOWCTBA OKCHAA U

THAPOKCH/IA AITFOMUHHUS

3.6

Keneszo: nonoxenue B [lepnoandeckoi cucreme XuMuueckux 3neMmenToB /1. 1.

MGH,Z[G.HGGBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOAC. du3znueckue u




3.7

4.1

XUMUYECKHE CBOMCTBa skene3a. OKCuipl, TUApOKCHabl U conu xene3a(ll) u

skeneza(Ill), ux cocras, cBOMCTBA U MOyYEHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMyi METAJJIOB U CILIaBOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHIAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHMS KAUECTBEHHBIX PEAKITNI Ha NOHBI
(MarHms1, Kaublus, adroMuUHMS, IuHKa, xkene3a(ll) m xenesa(Ill), memxu(1D);
HAOJTI0/ICHUE W OTIMCAHKE TIPOIIECCOB OKPAIIMBAHUS IIJITAMCHH HOHAMY HATPHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHHE aM(POTEPHBIX CBONCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pelIeHre SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BakHele MeTamibl

U UX COCAUHCHUA»
XHUMHS ¥ OKpYXarolas cpeaa

HoBsie maTepuansl 1 TexHoOJIOrMU. BellecTBa 1 Marepualibl B MOBCEIHEBHOM
JKA3HU 4YeJIoBeKa. XUMUs U 310pOoBbe. be3omacHoe ucroap30BaHne BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoIb Mpu XUMHUYECKHX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpaMOTHOCTU.  XHMHUYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TIK. Ponb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX pPoOJib B 6LITy " NPOMBIIIINIICHHOCTHU

4.3

XHUMUYECKUMN 9KCIICPUMCHT: U3YUYCHUC O6p8.3]_IOB MaTcpHraJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHbIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAa€MOCTH SIBJICHUH npupoAbl, IIOHUMAHHEC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHMMHYCCKOU HAayKHM KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKHHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 ctepax npodecCHOHATBLHOM AeSITeNbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAayKH, UYTO TMO3BOJHUT OOYYAIOUIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOM
JNESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOD XUMHH Kak
npoQUIBLHOTO TpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BaOKHEUINNE XUMHYECKHE IIOHSITHUSA. XUMHYECKUI OJIEMCHT, aTOM,
MOJIEKYJIa, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJHAs CMECh, OTHOCHTEIBHBIC aTOMHAs M MOJICKYJISIpHAS
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHss), XMMHUYECKas
peaKius, peaKiuy COCTUHEHUS, PEaKIMH PA3IOKEHHS, pPeaKIuu
3aMeIeHus], PEaKIui OOMEHa, TeTUIOBOW A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUMHCHHUHM, MaccoBasd 104 HW  INPOLCHTHAasd
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KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII0H
aToMa, aTOMHasg OpOUTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, OJSpHAs
U HEIOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAst
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNUecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, peakUUd HMOHHOrO oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, 3JIEKTPOJIM3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOPOCTh XUMHUECKOM peakiuu, katamuzatop, [IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnanenne ocHOBaMHM XHMHYECKOMH I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHI  IepepabOTKH  TMPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETbCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yMEHUe
MPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUx

y4eOHBIX MPEIMETOB

HaJIM4YUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU MH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONYJISIpHAs JUTEpaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALIMIO O BEILIECTBAX, HUX
OpEeBpalllCHUsIX W MPAaKTUYECKOM MPUMEHEHHMH U YMEHHE

HUCIIOJb30BaTh €€ IJs PEIICHUA y‘le6HO-H03HaBaTCJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHUUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPUOAOB, KAJIUI U KAJIbLIUS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX MepUOAax M  TJIaBHBIX
MOJArpyNNax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHUE JIEMEHTBI

7.2 HEOpPraHUYECKHE BELIECTBA

7.3 XUMUYECKHE PEaKLIUU

8 YMeHue onpenensTs:

g1 BaJICHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKHX DJIEMEHTOB, 3apsij

' HoHa

g2 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUIMUECKOH CTPYKTYphl B

' COEIMHEHUSX

8.3 XapakTep cpeibl B BOJHBIX pacTBOPax BEUIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCJIUTEIh U BOCCTAHOBUTENb

9 YMeHue xapaktepu3oBarh (pusnueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, azor, docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHUH, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOpOB (Boja,

92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIbI MU THMIPOKCHJbI

metauioB [-ITA rpymm, amomunns, meau (II), nuaka, xenesa (II u

III), oxenast yraepona (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepel (IV u VI), cepHucras, cepHas, a3oTuCTas, a30THasd,
docdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIUUCIATH (IPOBOAUTH PACUEThI):
11 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUi W HaXOJWUTh KOJHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOTyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
1 U3MepeHue, SKCIIEPUMEHT, MOICTIMPOBAHNE) ITPH U3YUEHHH BEIIECTB
' U XMMHUYECKUX SIBIECHHUH; yMeHHE c(hOpMYIHpOBaTh MpoOieMy U
MIPEJUIOKUTH ITYTH €€ PeIIeHUs
129 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCYJI0M 1 1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3yeMBbIMU B TIOBCEAHEBHOM KHM3HM, MPaBUJIaMH TIOBEJICHUS B
13 HEeNsIX cOepekeHUsT 370POBhS M OKPYKAIOIMIEH MPUPOTHON CpPEbl;

MOHMMaHKE BpeJa (OMacHOCTH) BO3ACUCTBUS HA KUBBIE OPTaHU3MBbI
onpeaenEHHBIX BEIIECTB, croco6oB YMEHbILIECHUS u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3HCﬁCTBHﬁ




13

13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0oB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HU3YUCHUC CTO CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTo

CBOHCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeneNeHUsT XapakTepa CPeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCCleIoOBaHNEe aM(OTEPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGﬂHHCHHﬁ)}; <<3J'ICKTPOJ'II/ITI/I‘ICCK21$I
JAUCCOLIM AL, «BaxHelye HeMeTallbl U HX COCOAUHCHUSAN,

«BaxkHennme MeTayIbl U UX COSTUHEHUS)

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NpOTEKaHUs peakluii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OPOMHUII-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KaJIBITHSI, ATFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOMUI[ W BBISBIATH IMIIHPUUCCKUE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

UucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOoMBI M MONEKyHabl. XHMHYECKHE 3JI€MEHTHl. CHMBOIBI XUMHUYECKHX
91eMeHTOB. [IpoCThIC U CI0XKHBIE BEIECTBA.
Xumuyeckass Qopmyna. BajleHTHOCTb aTOMOB XMMHMUYECKHUX 3JIEMEHTOB.

CTeneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAs aTOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUYECKHUE SBJICHHUs. XUMUYECKas PEaKUus U €€ IPU3HAKH.
3aKOH COXpPAaHEHHS MACChI BEIIECTB. XMMHUUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneea. [lepuonapl u rpynmbl. @U3HYECKHN CMBICT TOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

CTpOeHI/Ie atroMmoB. CocTaB aTOMHEIX AACP. H3oTtomnsl. 9HeKTp0HLI. CTpOCHI/Ie
SJICKTPOHHBIX 000/I04EK aTOMOB MEPBBIX 20 XHMHYCCKHX DJIEMCHTOB

[Tepuonnueckont cucremsl [[.U. Menaeneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOMIOB, Kaius, Kalblus (paguyca aTOMOB, DJJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYeCKUX CBOMCTB) M WX COCIUHEHUUA B
COOTBETCTBHUHU C TIOJIO)KCHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB

3.1

Crpoenue BelecTna

Xumuyeckass cBsa3b. KoBaneHTHas (mosisipHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPULIATETbHOCTh ~ XUMHMUYECKUX  3JeMeHTOB. VOHHas  CBS3b.

MeTtannuueckas CBI3b




3.2

Tunbel kpucrammuueckux pemeéTok (aToOMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PELIETKU U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

Baxwneimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yInue; OCHOBaHWN (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICOMepKAUEe ¥ OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAIUIOB:

BOJIOPO/Ia, XJIOpa, KHUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHH

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHWsA, aJIJFOMUHUA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

Ps HAIPSDKEHUN METAJUIOB

du3nueckue 1 XUMUIECKIE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, aMMUAKA

4.5

du3nyeckue U XUMUYECKHE CBOMCTBA OKCHIIOB HemeTamioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(1V). [lonyaenune

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetamwioB [A-IIIA rpymn, mmuka, meau(Il) u

xeneza(Il, III). [TonyyeHnne oKCUIOB METAIIIIOB

XUMUYeCKHe CBOMCTBA OCHOBaHUI M aM(OTEpHBIX IMIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydeHne ocHoBaHUU U
aM(}OTEPHBIX THAPOKCUIOB

OO0mme XUMHYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOIOPOIHOM, CEPOBOTOPOTHOM,
CEPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHON, KpeMHUEBOH, YyroabHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucimot

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit
[Tonyuenue, coOupaHue, pacrio3HaBaHHWE BOAOPOJA, KHUCIOPOAd, aMMHaKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/I

4.11

[Tony4yenne amMmmHaka, CEpHOM U a30THOM KUCIOT B MPOMBIIIICHHOCTH. O01ue

CITIOCOOBI IMOJIYYCHH MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKHX peakluii 0 pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

5.3

54

5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIE peakiinu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS WM BOCCTAHOBJICHHMS.  OJIGKTPOHHBIM  OanaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3MEKTPOJIUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEINEeKTPoJuThl. CUIIbHBIC U c1a0bIe AIEKTPOIUThl. CTENeHb TUCCOIaIun
Peakiiuu nonnoro oomena. YciioBusi IpOTEKaHUS PEaKIUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
WCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklui B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpYKaroledl cpeapl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi koHieHTpauus BemecTB (IIK). Pomp xumuu B
pEelIeHUN HKOJOTHYECKUX TMpoljeM. YcuieHHue NapHUKOBOTO dddekra,

Pa3spymieHue 030HOBOI'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
ObITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CEeNbCKOM XozsiicTBe. [IpuMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPATIOMHUHHI, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH MX coequHeHui. [ToHsaTHe 0 KOppO3UU METaIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI X OT KOPPO3UU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, He(Th),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasgbHBIE MOHATUS 00 OPraHUYECKHUX BELIECTBAX KAaK O COEAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[onsiTue 0 OMONOrMYeCcKy BaXKHBIX BEILIECTBAX: )KUPaX, OEJKax, YIiIeBoJax — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 6a30BbIM ypOBEHb: YUeOHUK; S-€ U3/1aHue, epepaboTaHHOe
[Mabpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKiiOHEpHOE 0OIIECTBO
«M3marensctBo «IIpocBemenue

* Xumust: 9-i1 kiacc: 6a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHue, IepepadoTaHHOE
["a6puensn O.C., Octpoymos U.T'., CnaakoB C.A. AKiMOHEpHOE 0OIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJIA
HacronbHas kaura yuurens . Xumus 8 kiacc ['abpuensn

0O.C.,H.I1.Bocko6oitnukoBa, A.B.fAmykosa-M.:Ipoda 2002.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukar 151325621799860972593249704829105498913750279410
Bnageney CepenkuHa Kcenua CepreesHa

OeicTevTened C 28.03.2025 no 28.03.2026



http://www.tcpdf.org

		2025-10-10T11:38:45+0500




