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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOi paboueil mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIEMIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuMHUA» B
oOpasoBaTeabHbIX opranusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTHS OOYYAIOMIMXCS CpPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coepKaHusl, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaroumuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa30oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHMHH CIY)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM €IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TJIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U PyHKITMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4yeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHENU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH 00YUYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H© HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX ITOHSATHU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHLMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHUM 00 3ICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS TOCIEIOBATEIHHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHUS ¥ BO3MOKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYCHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABICHUS O XUMUYECKON COCTABIIAIONICH HAYYHOU KApPTUHBI MUpPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOJUT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4EOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 5-7
KJIaCCh» U «Pu3uka. 7 Kiace».

[Ipy wu3yyeHUM XUMHHM TPOUCXOJUT (PopMHpOBaHHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUA —
BOKHEUITUX (PAKTOB, MOHSITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPH M3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
dbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUIN U X TPUMEHEHUU B Y4€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HH.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYeHHUE MPUOOPEN TaKUE IEIH, KaK:

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

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
o0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHune yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXAIOIIEro MHpA, MCIOJB3YysS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YICHHUH
XUMUH, PUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSATEIbHOCTH;

— ¢opMmupoBaHHEe Y OOy4YalOIIMXCA T'YMAHUCTHUYECKUX OTHOIICHUA,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHUM MJIs BBIPAOOTKH IKOJIOTHYECKHU
1EJeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOMWIIS M HAMPABICHHOCTH NATbHEUIIIETO
oOy4eHus.

OO611ee 9ncio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJenr0), B 9 kiacce — 68 yacoB (2 yaca B HEJIGTIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BelecTB. [loHsATHE 0 MeToax MO3HaHMS B XUMHUH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOcTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COEMHEHUM.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUUYECKUX COCTMHEHUH.

Du3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHHs] MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIAOOpAaTOPUH U
npuéMaMu oOpalieHust ¢ JJabopaTOpHBIM 00OPYJOBaHUEM, U3YUEHHE U ONHCAHUE
¢uznyecKkux CBOMCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB, HaOJIIOJEHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUMN, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3ioXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoielicTBHE *kene3a ¢ pactBopoM cosid meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MpoBEACHNE OUYUCTKH MOBAPEHHOMN
CONM, HaONIOAEHHE W  OMNHMCAHME  PE3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJIEIEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxxHelline npeacTaBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — anemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenune xucimopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoda B JabopaToOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposia B mpupojie. O30H — aJyIoTpoIHas MoAU(pUKALNS KHCIOPO/a.



TennoBoit 3¢h(deKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BeecTBo. Haxoxknenue Bogopoaa B Ipupoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiili 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACcTBOPbI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10711 BeleCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Pone pacTBOpOB B mpuposie U B KU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHe NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranumueckux coenuHenuit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecosneoOpasyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKHUE CBOWCTBA
ocHoBaHuU. [losmyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[Tonmyuyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE CONEPKaHUs KUCIOpOAa B BO3AYyXe, MOJyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOJIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmosxkapa), 03HaKOMJICHHE C 00pa3laMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HABaHHE M U3YYCHUE CBOWCTB
BOJIOpo/ia (TopeHue), B3auMmo/ieicTere Bojopoia ¢ okcuaom meau (1) (BozmoxHO
WCITI0JIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHIE 00PA3II0OB BEIMIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEW pAacTBOPEHMsI BEIIECTB C Pa3IUyHOMN
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM u
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Il0B HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHNUE N3MEHECHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYEH, U3YUEHNUE B3aUMOACHCTBUA



okcunia meau (II) ¢ pacTtBOpoM cepHOW KUCIOTHI, KUCIOT C METajlaMu, peakiui
HEUTpAIU3alMHU, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHMYECKUX COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aromMoB. XHMHYECKasi CBAA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuoanas u jyiiuHHonepuoanas Gopmel [lepuonnueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paguyca aTOMOB XHWMHYECKUX 3IIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPyNIIaM U MEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€HbIi U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJIipHAsT M HEMOJISIpHAs)) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TUIPOKCHAA [HMHKA C pPAacTBOPaAaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiiu pas3ioKeHUs, COSTUHEHNS).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPU HM3YYEHUM XHMHUM B 8 Kjacce
OCYIIECTBJISIETCS. 4Yepe3 MCIOJNb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBIE TOHATUSA: HAYYHBIH (DaKT, TMIIOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNepUOJUIHOCTb, HaOIIOJCHNE,
AKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUecKHe BEIUYMHBI, €IMHULIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TOJIOKEHHMEM »3JeMeHTOB B lleproguueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEJIMHEHUI, TECHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMU4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOLIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3((deKTy, Mo
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[lonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKLMM,  JJIEKTPOHHBIN  OanaHc
OKHUCIIUTEIILHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHMEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHH3M AMCCOLMALIMM BEUIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE NMPEICTABICHUNA 00 3IMEKTPOIUTUUECKOMN TUCCOLUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M anamasa), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBUS  pa3iM4YHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTH
PacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), IMPOBEIEHUE OIBITOB, WIUIIOCTPUPYIOLINX
NPU3HAKK TNPOTEKAHHsS] peakuil HMOHHOro oOmeHa (oOpa3oBaHuE OcCalka,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEHUE, pPEaKIUu Ppa3IoKEeHUS,
COCUHEHMSI), pAaclO3HaBaHME HEOPraHMYECKHX  BEIIECTB C  IOMOIIbIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl 1 MX coeiMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTEeNeHU OKucieHud. CTpoeHne U (pU3NYeCKUe CBOWCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3anMOIECHCTBIE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xyopoonopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBa, IIOJy4YeHUWE, NOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BakHel e XI0puapl U UX HAXOXKICHHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTerneHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKkue cBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMHYECKue CBOMCTBA. OKCHIBI cepbl KaK MPEACTAaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnas kucnoTa, pU3NYeCcKue U XUMUYECKUE CBOMCTBA (001IME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEeaklMM, JIeKalue B OCHOBE
MPOMBIIIUIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUNW B TIpUPOJIE. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSMH cepbl (KHUCIOTHBIE JOXKIW, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPaIEHHUS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudyeckue cBoictea. Kpyroopor a3ora B mpupoje. AMMUak, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3MYECKUe U XUMUYECKUE
CBOiiCTBa (00OmMe Kak TMPEJACTABUTENS Kiacca KUCIOT W  CHEIUPUUIECKUE).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckne U xumuueckue cporctra. Okcun docdopa
(V) u dochopnas kucimora, GU3NUIECKUE U XUMHYECCKHUE CBOWCTBA, MOJYYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepuctika 31eMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPONHbIE MOIU(DHUKALUY,
pacnpocTpaHeHUe B IPHUPOAE, PUINUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLHus.
Kpyrosopor yriepona B mnpupoae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XUMUYECKUE CBOWMCTBA, [JEWCTBUE HAa JKUBBIE OPraHU3Mbl, I[IOJyYEHUE U
IpPUMEHEHUE. DKOJIOTHYEeCKUe MpoOeMbl, CBA3aHHbIe ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dext. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3A1CTBE.

[lepBoHavaIbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHI WX TepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B KM3HM YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTraHWYECKUX COETMHEHUN.

KpeMHuuii, ero Qusnueckue M XHUMHYECKHE CBOMCTBA, NOJYyYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O61ure npeacTaBieHns o0 OKcHie
kpemaus (IV) u xpemaueBoit kucinore. CHIIMKATHI, UX HCIIOJIb30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHele cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIL30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAU€CTBEHHBIX PEAKIUI Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKawimue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
raJlOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE 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 U3ydEHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX pEAKIUA HA HMOH aMMOHHUS U
docdar-uoH W uU3ydeHHWE TPHU3HAKOB UX MPOTEKaHUS, B3aUMOCICTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), M3YYEHUE MOJEIEH KPUCTAUIMYECKUX PEETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOTras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHUE M U3YYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHWE C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pPEILICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxkHellne HeMeTauibl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u ctpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHH  pAX
HaMpsHKeHUN MeTawoB. OU3nyeckue U XUMUYECKUe CBOMCTBa MeTaiioB. Oomue
CrocoObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[lenoynble MeTamuibl: MONOXKEeHUE B [lepronyeckoil CUCTEME XUMHUYECKUX
anemeHToB . 1. MennaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJEHUE B IPUPOJE.
duznyueckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbI U
TUAPOKCUILI HaTpus W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3eMenbHbIE METAUIBI MAarHUM W KaJbLWW: TIOJIOKEHUE B
[Tepnoanueckoiut cucreMe xumudeckux 3yiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHHEe B pupojie. Pu3nueckue U XUMUYECKUE CBOWCTBA MarHusi 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
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuognueckon cucreMme 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:

O3HAKOMJIECHHE C oOpasllaMl METAIOB W CIUIABOB, WX (PU3WIECKUMH
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUs, KJIbIK, aTFOMAHMS, [TUHKA, skenne3a (II)
u xenesa (II), menu (II), HabOmromeHUE M OMHMCAHHE IPOIECCOB OKPAIIMBAHUS
MJJaMEHH WOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUJPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3aj1ad 1o Teme «BaxHelime
METaJUIbl U UX COCTMHEHUS.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XM3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaroIeH cpeanl (MpeaeiabHas T0mycTuMast
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xumMuu B pemieHnn SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

H3y4deHne oOpasIoB MaTepuasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

Mexcnpeomemmnoie ceasu

Peanuzanusit MEXNpeIMETHBIX CBSI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOIb30BAHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TaK U MOHSATUM, SBJISIFOIIMXCS CUCTEMHBIMH JUISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI0 ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpWs, aHalM3, CHHTE3, KiIacCUPUKAIKI, TMEPUOIUIHOCTh, HAOIIOJICHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUI 3aps, IIPOBOTHUKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE311bI, COTHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAUI0, MOHWMAaHUS 3HAYEHHUS XWMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTM K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BHIMIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO ¥ B3AMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHUBATH CBOE MTOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C IMO3UIMAHM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAYKH U COCTABISIOLINE
OCHOBY JIJI TIOHUMAHMS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMHU CpPEACTBAMU HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUST TpaBui OE30MACHOCTH TpU  OOpallleHuH ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM €ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAaHMM MO  XWMHHM, OCO3HaHHBIA  BBIOOp
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON NMpodhecCUOHATBFHON JAESTEIHHOCTU U Pa3BUTHS HEOOXOAUMBIX YMEHHH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpeEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
O6e3omacHOoro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJydaeMble MPU H3YYCHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl TOBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUs TIJ00albHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX PpE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIICHAYYHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbhIe
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 00ECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VIS KIACCH(PUKAIMK XUMHUYCCKHUX BEIIECTB W XUMHUYECKHX PEAKITUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (MPEIMETHBIE U
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIABJIATh  OOIIHME 3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YUAEMBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3HI TTO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3AIMd W TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ nundopmanueii:

yMEHHUE BBIOMpATh, AaHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOWIEH IPUPOIHOU
Cpelbl.

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/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pPE3yJbTaThbl  IMO3HABATEIbHOU
JNEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IMPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1ab0paTOpHOrO OMNbITa,
nabopaTopHOI pabOThI O UCCIIEA0BAaHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOrO COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OMNPENCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITEIIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIECHHOTO MaHHOW (enepanibHO pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUM, BUABI JEITEIBHOCTH IO TMOJY4YEHUIO HOBOTO 3HAHHWS, €ro
WHTEPIPETALNN, TIPEOOPA30BAHUIO U PUMEHECHUIO B PA3TUYHBIX YICOHBIX U HOBBIX
CUTYyaIusX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMUYECKasi pPEeaKiusi, KIacCU(PUKALUA PEaKIuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIIOBOU 3PPEKT peaKiuH,
AJIpO aToMa, dJEKTPOHHBIN CJIOW aToMa, aTOMHast OpOUTalb, paguyc aToma,
XUMUYECKasl CBSA3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSA3b, WOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JIOJsl BeIlecTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPaIICHUN;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEAKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIAcCy COEIMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAassT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIci Ilepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MojoxkeHusa B Ilepuonuueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnyeckoi
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATHUS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OoNbIlIe TEPUOAbl, COOTHOCUTH O003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmuie «llepumomnueckass cucTteMa XuMmudeckux siaemernToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij apa, 00Iee Yucio SIEKTPOHOB U
pacrpeielIeHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJCKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX MPEBpalllCHUd B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKON pEaKIuy;

MIPUMEHSITH OCHOBHBIE OIEPAIIMK MBICIUTEIBHOU JEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TPUUYUHHO-CIEACTBEHHBIX CBSI3€M — I U3Y4YEHUSI CBOWCTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUSI — HaOIIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN );

CJIEIOBATH IMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U 1 JIa0OpaTOPHBIM
o0opyZ0oBaHUEM, a TaKXe ImpaBuiIaM oOOpalleHHs C BeIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKHUX OIBITOB MO MOJIYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J0JIel PacTBOPEHHOIO BEIIECTBA, IMUIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUE SKCIIEPUMEHTHI MO PAaCIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C TOMOILbIO MHIUKATOPOB (JJAKMYC, (PeHONPTAIECHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJICKTPOJIUTHYECKAS] IUCCOLMALMSA, PEAKUMA HOHHOIO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(OTEPHOCTb, XUMHYECKast CBSI3b (koBajyieHTHa, MOHHAas,
MeTajuInyecKas ), KpucTaInyeckas peneTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPENEIbHO JOMYCTUMAas KOHLEHTPALMUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU TOHATHUSA MPU ONMCAHUU BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIAcCy CO€IMHEHUN 1o ¢dopmysaM, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», maneie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOINUYECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUHN B Mpejenax MajblX NEPUOJIOB U
TNIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy U COCTaBY YYaCTBYIOIIMX B pPEaKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUUYECKHUX IJIEMEHTOB);

XapakTepu30BaTh (OMHCHIBATH) OOIMME U CHENUPUIECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OIMNUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUM COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBpAIICHUN B Pa3ITUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JieMeHTa 1o ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPAaBHMIIA MTOJIH30BAHUS XUMUYECKON TIOCYI0M U 1a00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3INIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OpOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECKUX BEIICCTR;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIICHNEe, CUCTEMAaTH3alINIO, BBISIBIICHHE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHS] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakimii, E€CTECTBEHHO-HAYYHbIC METOABlI TIO3HAHWS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacos
Ne HaumeHoBaHMe pa3/ie/ioB U DJIeKTpoHHbIe (LM (ppoBbIE)
KonTposabHubie IpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTesibHbIE PeCypchbl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
Xumusi — BaXkHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPaKTUYECKOU JeATEIbHOCTH
YeJioBeKa
BemectBa u xumnueckue
1.2 B 15 1 https://m.eds00.r/ONNXR1VFO
peakiuu
Hroro no paszneny 20
Pa3nea 2. BaxkHelilmme npeacTaBuTe/ I HEOPraHUYeCKUX BellleCTB
Bosayx. Kucnopoa. [Tousarue
2.1 X poA 6 https://m.edsoo.ru/DSBORTY30
00 okcuaax
Bonopoa. Ionstue o
2.2 8 1 https://m.edsoo.ru/5D61JZ6PS
KHCIJIOTaX U COJISIX
Bopna. PactBopsl. [lonsitue
2.3 A p 5 1 1 https://m.edsoo.ru/M1315SKIBM
00 OCHOBaHUAX
OCHOBHBIE KJIaCCBhI
24 HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COEMHEHUI
Hroro no pazneny 30




Pasznea 3. [lepuoauyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux jeMenToB /. U. MenpaesieeBa. CTpoeHue aToMOB.
Xumuueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUU
[lepuoauueckuii 3aK0H U

[Tepuonnueckas cucrema
3.1 XHUMHYECKHX JIEMEHTOB JI. 7 https://m.edsoo.ru/TCBIBVWFZ

N. MenneneeBa. CtpoeHue

aToMa

XUMHUYECKas CBI3b.
OKHUCIIUTENBHO-

3.2 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBUTEJIbHbBIE
peaxkuu
Hroro no pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOe Bpems 3 https://m.edsoo.ru/KQBD02J69

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 08 > >




9 KUIACC

KoauuecTBO 4acoB

Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3znes 1. BemecTBo 1 XUMHYeCKHEe peaKkuu
[ToBTOpEeHUE U yriryOieHne 3HaHUM
1.1 p yry 5 1 https://m.edsoo.ru/EQETUT357Z
OCHOBHBIX pa3/esioB Kypca 8 kiacca
OcHoBHBIE 32aKOHOMEPHOCTHU
1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUYECKHUX PEeaKIIHii
DNEKTPOIUTHYECKAs JUCCOLHUAIIM.
1.3 P g Hat 8 1 1 https://m.edsoo.ru/KODURS0VV
XUMHYECKUE peakllui B pacTBOpax
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
OO0mas xapakTepuCcTUKa XUMHUUECKIX
2.1 i Xapaierep 4 1 https://m.edso0.r/ZIN1F700I
aneMeHToB VIIA-rpymnmsl. ["anorenst
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COEIMHEHUs
OO61mas xapakTepUCTHKa XUMUYECKUX
24 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 https://m.edsoo.ru/JPTI200VIX
KPEMHHM U UX COETUHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

3.1 ‘ OO0uIre cBOiicTBa METAJIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 ‘ Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/EFKQW9HZI
Uroro no pazaeny 20
Pasznen 4. Xumus U OKpysKamomas cpeia
BemectBa 1 matepuaisl B ;KU3HU
4.1 3 https://m.edsoo.ru/TENBWEF7Y
JeoBeKa
Hroro no pazaeny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBHIEE KOJIMYECTBO YACOB I10 63
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IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos
Ne Hara DJIeKTpoHHbIe HU(pOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIE pecypchbl
padoThI padoThI
[Ipeamer xumun. Pons xumuu B
1 JKU3HU 4yesoBeka. Temna u 1 https://m.edsoo.ru/L62DS2CZR
BEILECTBA
[TonsiTHE 0 METOIaX IO3HAHUS B
2 A 1 https://m.edsoo.ru/9ZJ AEW050
XUMUHU
[IpakTrueckas padora Ne 1
«IIpaBuna paboThI B
3 1abopaToOpUM U MPUEMBI 1 https://m.edsoo.ru/LSEW4353D
oOpaitieHus ¢ 1abopaTOpHBIM
000pyI0BaHUEMY
YucTele BemecTBa U CMECH.
4 VICTBIE BELLICCTRA 1 EMECH. 1 https://m.edsoo.ru/6TME2 I FWS
Crioco0wI paznienieHus: cMecei
[TpakTiueckas padota Ne 2
«Pa3nenenue cmeceit (Ha
5 A ( . 1 https://m.edsoo.ru/K3LSSMCRY
pUMepe OYUCTKH TOBAPEHHOM
COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/BLS04WTBS
XUMHUYECKUE DJIEMEHTHI. 3HAKU
7 (CHMBOJIBI) XMMHYECKUX 1 https://m.edsoo.ru/AH3D4DNAX
AJIEMEHTOB
8 [IpocThie U COXKHBIE BENIECTBA 1 https://m.edsoo.ru/DXJBSTJI95
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5




10

11

12

3aKOH MOCTOSTHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS
dopmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX IJIEMEHTOB

OTHoOcHUTeNbHAsA aTOMHas Macca.

OTHOCHUTENLHAS MOJICKYJIsIpHasd
macca

MaccoBas 101 XUMHYECKOTO
JJICMCHTA B COCANHCHHNHN

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QMVE

13

14

15

KomnuectBo BemectBa. Moib.
MognsipHas macca

dusnueckue U XMMUYECKHe
ABJIeHUs. XUMHUUECKas peaKius
[Tpu3Haku u ycioBust

MPOTEKAHUS XUMUYECKHUX
peakuun

https://m.edsoo.ru/368UNL5Y2

https://m.edsoo.ru/YZM8S6ATH

https://m.edsoo.ru/N6DVNJKQS5

16

3aKoH COXpaHEHUsI MaCChl
BellecTB. XUMHUUECKUE
YpaBHEHUSA

https://m.edsoo.ru/MSDS4IHVM

17

Brranciaenus konmduecTsa,
MacCHhI BEIECTBA I10
YpaBHEHUSAM XUMUYECKUX
peaxkuuit

https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanmst xumuaeckux
peakiuit (CoeTnHeHNs,
pa3noKeHus, 3aMeIICHHUs,
obMmeHa)

https://m.edsoo.ru/L4807LAGB




19

20

21

M. B. JIoMOHOCOB — y4€HBIi-
sHIMKIoneauct. O0o0IEeHNe U
cucTeMaTu3alus 3HaHui

Kontponbnas padora Nel mo
TeMe «BemiecTBa 1 XUMHUYECKUE
peaKIum»

Bo3ayx — cmech razos. Cocras

BO3yXa. KI/ICJ'IOpO,Z[ — OJICMCHT
H IIPOCTOC BCHICCTBO. Os3o0H

https://m.edsoo.ru/PIWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/XONONRN 1P

22

Ou3nuecKrue 1 XUMUIECKHE
CBOICTBa KHCIIOpO/a (peaKkUU
OKucIieHus, ropeaue). [lonsatue
00 okcugax

https://m.edsoo.ru/FBS1JRKMB

23

CrniocoObl nosnydeHus
KHCIIOpO/ia B 1abopaTopuu u
MPOMBIINIJICHHOCTH.
[Ipumenenue kucmopoa

https://m.edsoo.ru/VJWB6A2RD

24

TemoBoit 3¢ pexT xumuueckon
peakuuu, MoHsATUE O
TEPMOXUMHYECKOM ypaBHEHUH,
9K30- U SHJOTEPMHUYECKHUX
peaxkuusax

https://m.edsoo.ru/PNMKIZHKX

25

26

Tonnuso (HedTh, yroiab U
MeTaH). 3arpsi3HeHHE BO3/AyXa,
CIOCOOBI €ro MpeAoTBpaIleHUs

[IpaxTuueckas padora Ne 3 o
teme «llomydenue u cobupanue
KHCIIOPOJIa, M3y4YEHHE €T0
CBOMCTB»

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R




27

28

29

Bonopoa — aneMeHT u npoctoe
BemecTBo. Haxoxaenne B
pupojie

dusnyeckrue U XUMUYECKHE
CBOMCTBA BOJIOpO/IA.
[Ipumenenue Bogopoaa

TloHATHE O KUCIIOTAaX U COIIX

https://m.edsoo.ru/WD392ACWB

https://m.edsoo.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

31

32

Crioco0bI morydeHust BOAOPOIa
B JabopaTopuu

[TpakTiueckas pabota Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPO/Ia, U3yUYEHHUE €TI0
CBOMCTB»

ModnsipHblii 00BEM ra30B. 3aKOH
ABoraapo

https://m.edsoo.ru/C9TO9UCIP

https://m.edso00.ru/SS3IWAX33K

https://m.edsoo.ru/M3KSO1QDQ

33

Brruncaenus o0néma,
KOJINYECTBA BEIECTBA r'a3a 1o
€r0 U3BECTHOMY KOJIMYECTBY
BEIIeCTBA UITH 00bEMY

https://m.edsoo.ru/MXGOY304M

34

Brrancaenust 00,6MOB ra30B MO
YPaBHECHHIO pEaKIIMy Ha OCHOBE
3aKOHAa 00BLEMHBIX OTHOIIEHHI
ra3oB

https://m.eds0o0.ru/9TQ8AXABY

35

36

dusznueckKre 1 XUMHUUECKHE
CBOMCTBA BOJEI

Cocras ocHoBauuii. [Toustue 00
WHJIUKaTOpax

https://m.edsoo.ru/7JAOGEZK4R

https://m.edsoo.ru/IXB2W6IVL




37

38

39

40

Bopa kak pactBopuTeb.
HaCBIH_[eHHBIG 1 HCHACBIIIICHHBIC
pactBopbl. MaccoBas 101
BELIECTBA B pacTBOPE

[TpakTrueckas padora Ne 5 mo
teme «lIpurotosnenue
pacTBOPOB C ONPEIECIIEHHOMN
MacCOBOM J0JIel paCTBOPEHHOTO
BEII[ECTBAY

KoHnTtponbHas padora Ne2 mo
teme «Kucnopon. Bogopon.
Boma»

OKcuabl: cocTas,
KJlaccu(UKaIvs, HOMEHKIaTypa

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA

https://m.edsoo.ru/IM7935DRY

https://m.edsoo.ru/STFSJINAY

41

[Tonydyenue n XxuMH4eCKHE
CBOMCTBA KHCIIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHUJOB

https://m.edsoo.ru/8JAZ9YWS2

42

43

44

OcCHOBaHUS: COCTaB,
KJaccuukanus, HOMEHKJIaTypa

[Tonyuenue n xummuueckue
CBOMCTBA OCHOBaHUM

KucnoTsl: cocras,
KIIaccu(UKaIus, HOMEHKIATypa

https://m.edsoo.ru/SU397HUSC

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

45

46

[Tony4yenue n XumMu4ecKue
CBOMCTBA KUCIJIOT

Conu (cpenuue):
HOMEHKJIATypa, CIIOCOObI

https://m.edsoo.ru/Z2GCRN45W

https://m.edsoo.ru/JSNUIM9TJ




47

48

MOJTYYCHUS, XUMHYECKUE
CBOMCTBA

[TpakTrueckas padota Ne 6.
Pemenue sxcriepuMeHTaIbHBIX
3aga4 1o reMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX
COEIMHEHUIN»

I'eneTnyeckas cBs3b MCKOAY

KJIaCCaMHU HEOPTaHUYECKUX
COCIMHEHUN

https://m.edsoo.ru/58D13JF7V

https://m.edsoo.ru/YDS6ZRE31

49

O0001EeHUE U CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/STBUOEEYN

50

51

52

53

KontponpsHas padora Ne3 mo
TeMe "OCHOBHBIE KJIACChI
HEOPTraHUYECKUX COCAMHECHUI"

[lepBble MONMBITKH
KIJIaCCU(PUKAIUU XUMUYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJHBIX PJIEMEHTOB
Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
MenneneeBa

[lepuonpl, rpymel, HOATPYIIIBI

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo0.ru/COV3CC214

https://m.edsoo.ru/X9F1NR3U8

https://m.edsoo.ru/NOMWWIRXN

54

55

Ctpoenue atomoB. CocTaB
aTOMHBIX siaep. M3oTombl

CtpoeHue IEKTPOHHBIX
000JI0YEK aTOMOB HJIEMEHTOB

https://m.edsoo.ru/IMUDOMRSH

https://m.edsoo.ru/T9SYNV8B2




56

57

[Tepuoauueckoii cucremsi /. U.
Menneneena

XapakTeprucTuKa XUMHIECKOTO
3JIEMEHTA 110 €r0 MOJ0KEHHIO B
ITepuoanueckoii cucreme /1. U.
Meupeneena

3unauenue [lepuonnyeckoro
3aKOHAa JJI pa3BUTHUS HAYKU U
npaktuku. Jl. 1. MenaeneeB —
Y4€HBII, IEAAror U rpakJlaHuH

https://m.edsoo.ru/YIPO4OMDX

https://m.edsoo.ru/SZD8XEQOP

58

PesepBHeIit ypok. O600IICHHE 1
CUCTEMAaTH3AIHsI 3HAHWH /
Bcepoccuiickas mpoBepovHas
pabota

https://m.edsoo.ru/ZCQTRPO8Y

59

KonTponbHnas pabora Ne4 o
teme «CTpoeHue aToma.
XuMuyeckas cBsizb» /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/FTIZF99WF

60

DIEeKTPOOTPULIATETLHOCTh
ATOMOB XUMHNYCCKHUX DJICMCHTOB

https://m.edsoo.ru/HZA110EDS

61

62

HMonnas xumuueckas CBSI3b

KoBasieHTHas nonsipHas
XUMUYECKas CBS3b

https://m.edsoo.ru/3SY1RJKVI

https://m.edsoo.ru/EOL3MT2AE

63

64

KoBasteHTHas HenonspHas
XUMUYECKasl CBS3b

CrerneHp OKHUCICHUSI

https://m.edsoo.ru/9Y VR3FUXI

https://m.edsoo.ru/RA6CVXM66




OKHUCIIUTENBHO-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
BOCCTaHOBUTEJIbHBIE PEAKIIUU

66 OKHUCIATEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/QPS46Z5PU
PesepBHeiit ypok. O600IICHHE U
cUCcTeMaTu3alys 3HaHUHU 110

67 1 https://m.edsoo.ru/4ARH7M35NF
teMe «CTpoeHue aToma.
XUMHYECKAA CBA3DLY
Pese i1 ypok. O0001enne

68 PBHBIH YPOK iH e 1 https://m.edsoo.ru/7DNRBZ948
CUCTEMATH3AaLMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIACC

Ne
n/n

Tema ypoka

[Tepuonuueckuii 3aKoH.
[lepuonuueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. H.
Menneneesa

3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB XUMHYECKUX
AJIEMEHTOB TIEPBBIX TPEX
MIEPUOJIOB

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKHX BEILECTB

https://m.edsoo.ru/WTOIWRA2Q

By XuMH4eCcKOU CBSI3H U
THUIBI KPUCTATUTUYECKHUX
peLETOK

https://m.edsoo.ru/UI4Y5CFRV

KonrtponsHas padora Nel no
teme «lloBTOpeHue n
yriyOJieHne 3HAaHUH OCHOBHBIX
pa3aesoB Kypca 8 Kiaccay
Knaccugukanus XuMuaeckux
peaKIuii o pa3Iu4YHbIM
MpU3HaKaM

[TonsiTue o ckopocTu
XMMHYECKON PEAKIIUU.

https://m.edsoo.ru/J4X87ZN212

https://m.edsoo.ru/X8XAE7E2]

https://m.edsoo.ru/6VLXCYY7N




IloHsITHE O TOMOTE€HHBIX U
IreTCPOTrCHHBIX PCAKIUAX

[TonsiTHEe 0 XUMHUYECKOM
paBHOBecHH. DaKTOPHI,
BIIUSIIOLIUE HA CKOPOCTh
XUMHYECKON peakinu U
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUU

https://m.edsoo.ru/H4FH7NZNM

https://m.edso00.ru/648V 11026

10

Teopus 3NEKTPOIUTHYECKON
nucconuanuu. CUiabHbIEe U
ca0ble JICKTPOTUTHI

https://m.edso00.ru/2KCYCLZ16

11

12

13

14

HonHbIe ypaBHEHHsI peakui

XHUMHUECKHE CBOMCTBA KUCJIOT
1 OCHOBaHUI B CBETE
Mpe/iCTaBICHHH 00
BJIEKTPOIUTUYECKON
JIHCCOIHAIIAN

XHUMHUYECKHE CBOMCTBA COJICH B
CBETE MpeAcTaBIeHU 00
AJIEKTPOIUTHYECKON
JIFICCOIHAITAN

[TonsiTue o0 runponuse conen

https://m.edsoo.ru/VN2SBIN1R

https://m.edsoo.ru/SHH81YVXI

https://m.edsoo.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

15

O000IIIEHNE U CUCTEMATHU3AIINS
3HAHUH

https://m.edsoo.ru/FEEIZRMBG




16

17

18

[TpakTrueckas padora Ne 1.
«Pemenne
AKCIEPUMEHTAIIbHBIX 332U

Kontponbnas padota Ne2 1o
TeMe «DIIEKTPOIUTHYECKAast
aucconuanus. XUMHYECKue
pEeaKInK B paCTBOPaX»
OO01mas xapakTepucTHKa
rajyioreHoB. XUMHUYECKUe
CBOICTBA Ha IpUMeEpE XJI0pa

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

19

XnopoBogopon. ConsHast
KHCJIOTa, XUMHWYCCKUC
CBOWCTBA, MOJIyYCHHE,
MIpUMEHEHNE

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTnueckas padora Ne 2 o
teme «lloryueHnue consHOM
KHUCJIOTBI, U3y4EHUE €€
CBOMCTB»

https://m.edsoo.ru/PVEXIYWEG

21

Brrauciienus mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
n30BITKE

https://m.edsoo.ru/4BISHO70F

22

23

OO6mrast XxapakTeprucTruKa
anemMeHToB VIA-rpynmsl

AnnotponHbie MoAUpUKAIIH
cepsl. Haxoxaenue cepsl u eé
COEAMHEHHH B IIPUPOJIE.
XHUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8PO




24

25

26

27

28

29

CepoBopmopo, CTpoeHue,
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA

Oxkcunpl cepsl. CepHas
KHCIIOTa, (U3NYECKUEe U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE

XUMHYECKHUE PEAKIUH,
JIeXalre B OCHOBE
MIPOMBIIIIJIEHHOTO CrIoco0a
MOJIyYEHUSI CEPHOU KUCIOTHI.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI
Brruncienue maccoBoi 1011
BBIX0/1a TPOJIYKTA PEaKLIUH
OO6mrast XxapakTepucTruKa
271eMeHTOB VA-rpynnsl. A30T,
pacnpocTpaHEHue B IPUPO/IE,
¢bu3znyecKkrue 1 XUMUYECKHe
CBOICTBA

AMMHUaK, ero pu3nvecKue u
XUMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHHE

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYESF13

30

[IpaxTuueckas padora Ne 3 o
teme «llomyyenne ammuaka,
HU3YyYEHHUE ETO CBOMCTB)»

https://m.edsoo.ru/JORP641FJ




31

32

33

34

35

A3o0THas kucnora, eé
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA

Vcnonp30BaHue HUTPATOB U
COJICi aMMOHUS B KQUECTBE
MUHEPAITBHBIX YI0OpEHHIA.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
COCAMHEHUSIMH a30Ta
®ocop. Oxeun pochopa (V)
u ochopHas KUCIIOTa,
(du3HUeCcCKre U XUMUICCKHE
CBOMCTBA, IOJIy4CHHUE

Hcnonb3oBanue GocaToB B
KayecTBE MUHEPaIbHBIX
ynobpenuii. 3arps3HeHue
MIPUPOIHOM cpenbl hocdaTamu
VYraepon, pacipocTpaHEeHHE B
npupoje, puzndeckue u
XUMHUYECKHE CBOUCTBA

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3IHU65V

https://m.edsoo.ru/DWOM6SUUL

36

Oxcunsl yriaepona, ux
¢buznyeckue 1 XUMHUECKUE
CBOHCTBA. DKOJIOTHYECKHE
poOJIEMBl, CBSI3aHHBIE C
okcuaoM yrieponaa (IV)

https://m.edsoo.ru/OXQAPGNCF

37

VYrospHasa KACIOTa U €€ COJIU

https://m.edsoo.ru/OHOHDG6IPA

38

[Ipaktuyeckas padora Ne 4 o
teme "[loyyeHnue yriekucioro

https://m.edsoo.ru/G2HZXQGCS




39

raza. KauectBeHHas peakius
Ha KapOoHaT-HOH"
[TepBoHavanpHbIC TOHITUS 00

OpPraHN4Y€CKUX BEIIECCTBaX KakK
0 COCAUMHCHUAX YITIEpoaa

https://m.edsoo.ru/30TIZ109Z

40

41

42

43

44

45

Kpemuuii u ero coeguHeHus

[IpakTuueckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3a7a4 no teme «BaxHeimue
HEMETAJIbl U UX COCUHECHUS»

KonTponbnas padora Ne3 mo
TeMe «BakHelre HeMeTaubl
U UX COCTMHEHUS

OO1m1ast XxapakTepUCTHKA
XUMUYECKUX JJIEMEHTOB —
MeTauloB. Meraiundeckas
CBA3b U METaJUIMYECKast
KPUCTAJUINYECKasl PELIETKA.
PusnyecKue CBOMCTBA
METaJJIOB

XHUMHYECKHE CBOMCTBA
METaJUIOB.
DIEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJUIOB

OO1u11e crnocoObl MOTyYeHHS
MeTaiioB. CIijiaBbl.
Beluncienus no ypaBHeHUIM
XUMHYECKUX PEaKIHi, ECITH

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo.ru/O7E8D0D77Z

https://m.edsoo.ru/S85J9UGH?3

https://m.edso0.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edsoo.ru/G54GDQI2D




OAVH U3 pCarcHTOB COACPKUT

IPUMECH

46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.edsoo.ru/4AFIGDOWOW

47 [I{enouHble METAIIITBI https://m.edsoo.ru/X1B4BPUW?2
OKCHIBI U THAPOKCHUALI HATPUS

48 g APOKCIILET Hatp hitps://m.eds00.r/Q4DX0G3U9
H Kaus
[IenouHo3eMeNIbHBIC METAJIIBI

49 . . https://m.edsoo.ru/REOCDY0K6
— KUIBLUHA U Mardui
Baxueiiime coequHeHns

50 https://m.edsoo.ru/CJRO6CMZA
KaJIBIIHAS
O00011IeHIE U CUCTEMATU3AIUS

51 o https://m.eds00.ru/OSPXGG1BE
3HAHUHI
JKécTkoCcTh BOJBI H CIOCOOEI €€

52 https://m.edsoo.ru/WFMBFTTTP
YCTpaHECHHS
ITpakTuyeckas pabora Ne 6 o

53 Teme "JKECTKOCTH BOIBI U https://m.edsoo.ru/NFIROKB8J
METOJIbl €€ ycTpaHeHUs"

54 AmroMuHuH https://m.edso00.ru/9ZJ8RD1TV
AMmdoTepHbIe CBOMCTBA OKCHIA

55 (orep A https://m.edsoo.ru/NISKIIOJ5
Y THAPOKCH]IA

56 Keneso https://m.edsoo.ru/F20NJR5SR
OKcHaBI, THAPOKCHIBI H COJIH

57 a P a https://m.edsoo.ru/IRTUBLAMP
xene3a (II) u xxenesa (I1I)
O0001IeHre 1 CUCTEMAaTU3AIIHS

58 . https://m.edsoo.ru/NAON6HGKZ
3HAHUHA
[TpakTuyeckas padora Ne 7.

59 https://m.edsoo.ru/ZN7GOQSMX

Pemrenne skciepuMEHTAIBHBIX




60

61

62

3a1a4 1o reMme «Baxkneiimune
METAJUIbl U UX COEIUHEHUI

Brruucienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEareHTOB JaH B
M30BITKE WA COTCPIKUT
npuMecu. Beraucienus
MacCOBOM J0JIY BEIXOJ1a
MPOYKTa PEAKIINHU
O00011IeHIE U CUCTEMATU3AIUS
3HaHUH

KonTponbnas padora Ne4 no
Teme «BaxHelmme MeTauibl 1
UX COCTUHEHUS»

https://m.edsoo.ru/AYD2HESIY

https://m.edsoo.ru/BSTOVTKOP

https://m.edsoo.ru/703C804GN

63

BemectBa u marepuassl B
MOBCEIHEBHON XKU3HU
YyeJioBeKa

https://m.edsoo.ru/OFI32JMT0

64

65

XHUMUYECKOE 3arpsi3HEHUE
OKpY>Karollen cpeibl
Ponp xumuu B penieHun
IKOJIOTHYECKUX TPOOIEM

https://m.edsoo.ru/9ANGYEYQI

https://m.edsoo.ru/180Q203Y28

66

PeseprubIiil ypok. O60061eHIE
M CUCTEMAaTH3alys 3HaHUH

https://m.edsoo.ru/DT1BAS5U4

67

68

PeseprubIil ypok. O600611eHIE
MU CUCTEMAaTU3aIys 3HaHU!

PesepBHbIit ypok. O600111IeHNE
U cUCTeMAaTu3alus 3HaHu!

https://m.edsoo.ru/P52TJZNXV

https://m.edsoo.ru/TMK36TJZG




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

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

1.1

1.2

pPacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TIOHSATHH: aToM,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IPOCTOE BEILECTBO, CII0KHOE
BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJSpHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0Js XHUMHYECKOro
9JIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM, XUMHUYECKAsT PEaKIys,
KinaccupuKalusg  peaklUuid: peaklud COCAUHEHHUS, PEaKIuu
pasioKeHus, peaKUUH 3aMEUIeHMs, peakUuu OOMEHa, B3K30- U
SH/IOTEPMHUECKUE PEAKIIMU, TEIUIOBOW A(QEKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEMIECTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUUYCCKHUX MOHATHH W

NPUMCHATH 5TU TOHATHUA IIPU OITMCAHHUU BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0O CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMyT

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

1.4

PaCKpbIBATb CMBICII  3dKOHOB COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHA, 3aKOHA

ABoraapo

1.5

1.6

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

YYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TeIIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIDHYIO MACChI

BEILECTB




1.8

1.9

1.10

2.1

BBIUYHCIISTH MACCOBYIO JIOJII0 XMMHYECKOIO 3JIEMEHTa 1o (opmyse

COCIUHECHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

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

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

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy

coequHeHui no popmynam

2.3

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

24

2.5

2.6

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

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMHUYECKUX

HpeBpaHICHI/H\/JI B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IpaBWJIaM I[OJb30BAHUS XHMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITIOJHEHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA W KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATH M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAacCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C ITOMOILIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNIPTaTIeHH, METUIIOPAHXK U JJPyTHUE)

2.7

IIpOBOAUTD pvaéTBI 10 YPAaBHCHUTIO XUMHYECKOMN peaKknumn

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

Xummdeckas cBsa3b. OKHUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkumn»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSTHM: AApO aroMa,

AJNIEKTPOHHBIA CJIOM aToMa, aTromMHas opOuTalb, paguyc aTroma,




XAMUYECKasl CBS3b, MOJSIPHASI W HEMOJSpHAs KOBAJCHTHAS CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, WOHHAs CBA3b, HOH, KATHOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

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

33

34

OIMCHIBATh U XapaKTepr30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszlindarTh IOHSTHUS «TJIAaBHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoauueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU L B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB O603Ha‘IeHI/I$I, KOTOPBIC HUMCIOTCA B Ta6m/1ue
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBay C YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB n 3apgaa saapa, 06mee YHCJI0

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATh CTCIICHDb OKHCJICHHA  3JICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIpCACIIATE BHO XHMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKast peaKknus»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: PpPacTBOP,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOIUTHUECKAS HUCCOLMALINS,
peakIMu HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYEeCKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIbHOBOCCTAHOBUTEIIbHBIE peaxuuu, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHMCIEHHE M BOCCTAHOBIIEHUE, aAJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKas CBA3b (KOBaJ'ICHTHaH, HOHHAasd,




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 YPaBHEHHsI HJIEKTPOJIUTUYECKON AMCCOLMALMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPAIEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

L.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MIOCPEJICTBOM COCTABIJICHUS SJICKTPOHHOTO OalaHca STHUX peakuuit
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKON peaKkIuu

[To Temam: «Hemeramibsl u ux coeauHeHus» U «MeTamwibl U UX
COETMHEHUS»

XapaKkTepu3oBaTh  (OMHCHIBaTH) OOMME W crenupuyIecKue
XUMHUYECKHUE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAAs
ONMCAaHUE IPUMEPAMHU MOJIEKYJIIPHBIX M HWOHHBIX YypaBHEHUN

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3
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COCTAaBJIATh YPABHCHU pCaKHHI;'I, MNOATBCPIKAAOIIUX CYIHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHYCCKUX HpeBpaH_[CHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBWJIaM OOpaIeHHs ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUHUSIMHU IO BBINOJIHEHUIO
1ab0PATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHHUIO H COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YIIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMH, IOATBEPXKAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauMa, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHS, HOHBI W3YYEHHBIX METaJIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHNUYCCKUX BCIUICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICII OCHOBHBIX XHWMHYCCKHUX MMOHSTHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB




3.2

MPUMEHITh OCHOBHBIC OIEPAIlUU MBICIIUTEIBHON JIEATEITPHOCTH —
aHaJlU3 W CHHTE3, CpaBHEHHWE, 0000IIeHue, CUCTeMAaTHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CICACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; CCTCCTBGHHOHay‘-IHBIG
METOJIbl TO3HAHUS — HAOIIOJCHHE, W3MEPECHHE, MOJCIMPOBAHHE,

9KCIIEPUMEHT (PEaJbHBIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS

[lepBoHavaIbHBIE XUMUYECKUE TOHSATHUS

[Ipenmer xumun. Ponp XMMHM B KU3HU Y€JIOBEKa. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BCIICCTB

IMoustHe 0 MeTOmax Mo3HaHUA B XuMuH. YucTele BemecTBa U cMecu. CIiocoOs!

pasaciICHUs cMmeceit

1.3

1.4

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U C10XKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummndeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTeNnbHAas — aTOMHas — Macca.
OtHOocuTenbHAs MOJIEKYJIsIpHas Macca. MaccoBas J0J1  XUMHYECKOrO

9JICMCHTA B COCAMHCHUH

1.5

1.6

KommnuectBo BemectBa. Mosib. Mousipast macca. B3anmMocBsA3b KOJIMYECTBA,
Macchl U YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacué€rel mo dopmynam

XUMHUYCCKUX COGI[I/IHGHI/Iﬁ

Pu3znyeckre U XMMHAYECKHE SIBICHUSA. XUMUYECKas peakuys U €€ MpU3HaKH.
3aKOH  COXpaHEHMs  Macchl  BeHleCTB.  XMMHMUYECKHE  YPaBHEHHMS.
Knaccupukanus XuUMHYECKHX  peakuuid (COEAMHEHHS,  Pa3JIoKEHHs,

3aMenieHus, 0OMeHa)

1.7

XUMHYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHUYECKOM MOCYyAOW, C
MpaBuIaMu paboTHI B TJabopaTopuu U nmpuéMamu oOparieHus ¢ 1adbopaTopHbIM
o0opysoBaHHEM, U3Y4YEHHE M ONUcaHue (U3UUYECKUX CBOHCTB 00pa3lioB
HEOPraHWYECKUX BEIISCTB, HaOmoAeHue (u3ndyeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOPEHHE CBEUYM, TMPOKAIWBAHUE MEIHOW  TPOBOJIOKH,
B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) SIBICHUM, HAONIOJCHHE W OIHCaHUE
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pas3ioKeHHe caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIOM Oapusi, pa3IoKeHUe

ruapokcuaa meau(1l) mpu HarpeBanuu, B3auMOJIEIICTBHE JKele3a ¢ pacCTBOPOM




coym meau(1l), u3ydenre cnoco0oB pa3ieieHus cMecei (C TOMOIIBI0 MarHUTa,
¢mibTpOBaHME, BHIMAPUBAHKUE, AUCTHWILUIAIMS, XpoMaTorpadus), MpoBeacHHE
OYUCTKM TOBAPEHHON COJIM, HAOJIOJICHHE | OIHCAaHUE pPE3y/IbTaTOB
MPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeJIeld MOJIEKYI (II1apOCTEePKHEBBIX )

Baxneimme IpEACTAaBUTCIIU HCOPIraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razoB. CocraB Boznyxa. Kucnopog — sieMeHT u mpocToe
BelecTBo. HaxoxaeHue Kuciopoaa B nmpupoje, Gu3ndeckue U XUMUYECKUE
cBoricTBa (peakiuu ropenus). Okcunbl. [IpuMenenne kucimopoaa. CriocoOs
MOJy4eHUsI KHUCIOpOAa B J1a0OpaTopuu M MPOMBINUIEHHOCTH. Kpyroopor

Kucioposa B mpupojie. O30H — aioTporHas MoaupuKalus KUCIopoia

2.2

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

BO3yXa, YCUJICHUC ITApHUKOBOI'O 3(1)(1)6KT21, Ppa3spymieHue 030HOBOI'O CJI0A

2.3
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2.5

Bozmopox — anement u npocroe BeiecTBo. HaxoxeHne Bogopoaa B Mpupo/e,
du3uYecKue W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHS.

Kucnors! u conun
MosipHbIii 006EM Ta30B. Pacy€Thl Mo XUMHUECKUM YpaBHEHHSIM

dusnyeckue CcBoiicTBa BOAbL. Boaa kak pactBoputens. PacTBOpHI.
HacplieHHble 1 HEHACBILLIEHHBIE PACTBOPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasgs 10y BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUpOJE U B JKU3HM 4denoBeka. Kpyrosopor
BOABl B IMpHUpoAE. 3arpsi3HEHUE MPUPOAHBIX BoA. OxpaHa M OYHUCTKA

MPUPOAHBIX BOJ

2.6

2.7

2.8

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuabl. Knaccudukarms
OKCHJIOB: coJjieoOpa3ylomue (OCHOBHbBIE, KHCIOTHBIE, aM(OTEepHbIE) U
HeconeoOpasytoe. HomeHnkinaTypa okcuaoB. Ou3NUecKue M XUMHYECKUE

CBOICTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss oOcCHOBaHMN: MIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomenknaTypa ocHoBaHu#. @U3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHu. [Toryuenre ocHOBaHMM
Kucnotel. Knaccudpukanus kucnor. Homenkiarypa kuciot. Ousnueckue u
XUMHUYECKHe cBoMcTBa kucinoT. Pag aktuBHocTH MeTtayuioB H.H. Bekerosa.

HOJ'Iy‘-ICHI/IC KHUCIIOT




2.9

2.10

2.11

Comu. Homenkinarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

IToy4yenue conen
I'eneTnyeckas cBsI3b MEXAY KJacCaMHU HEOPraHUUECKUX COSAUHEHUN

XUMHUYECKUH OIKCIIEPUMEHT: KAueCTBEHHOE OIPEACICHUE COJEPIKaHUS
KHCIIOpOJia B BO3JlyXe, MOJyueHue, coOupaHue, pacrio3HaBaHUE U M3y4CHHUE
CBOWCTB KHCIJIOPO/1a, HAOJIIOICHHE B3aUMO/ICHCTBHS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BOSHUKHOBEHHS U MIPEKpaIlleHus: TopeHus (Ioxkapa), O3HaKOMJICHUE C
o0Opa3llaMyu OKCHZIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHe M M3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOJEHCTBUE
BOJZIOpOAA c OKCHJIOM meu (1) (BO3MOXKHO HCII0JIb30BaHUE
BUJICOMATEpHAIOB), HaOMI0IeHHE O0pa3IOB BEUIECTB KOJIUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAcTBOPEHHS BEIMIECTB C  PA3JIMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEeAENEHHOW MaccOBOU
JIOJIEH pACTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBUE BOJbI C METAJIAMH
(HaTpueM W KajblieM) (BO3MOXKHO MCIIOJb30BaHUE BHICOMATECPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C TMOMOUIBI0 HMHIMKATOPOB,
UCCIIeIOBaHHE OO0pPAa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HaOJIIO/ICHUE W3MEHCHUS OKPACKH WHJIWKATOPOB B PACTBOPAaX KHUCIOT U
nienouel, nzyuenue Bzaumoeiictsus okcuna meau(ll) ¢ pacrBopom cepHoit
KHCIIOTBI, KHCIIOT C METaUIaMH, PEAKIUi HEeUTpaM3aluy, TOJydeHUE
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTalja JPyruM H3
pacTBoOpa COJM, PEUICHUE YKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Baxnenime

KJIaCChl HCOPTaHNYCCKUX COCOUHEHUI

3.1

[lepunonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBIC PCAKITNN

[lepBble MONBITKM KiIacCUPUKAUU XUMHUYECKUX 3yeMeHTOB. [loHstue o
IpyIax CXOAHBIX 3JIEMEHTOB (IIEOYHBIE U IIEJI0YHO3EMEeNbHbIE METaJlIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U THAPOKCHUIBI

3.2

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucremMa XUMHUUYECKUX DJIEMEHTOB
AW. Menneneea. Koporkonepuoanas # UIMHHONEPUOAHAS (QOPMBI
Ilepuoguueckoit cucrembl xumuueckux odneMeHtoB J[.M. Menneneesa.
Ilepuonsl u rpynnel. @U3HYECKHUI CMBICI NOPSAIKOBOTO HOMEpAa, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3otonbl. DnekTponsl. CTpoeHue
ANIIEKTPOHHBIX 00070YeK aTroMoB TMepBbIX 20 XUMHYECKUX DIEMEHTOB
[Tepuoauueckoit cucremsl .. MenaeneeBa. XapakTepuCTHKa XUMHYECKOTO

3JIEMEHTA MO ero noyuoxenuto B [lepuoanueckoii cucreme [I.11. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI pajJuyca aTOMOB XHMMHYECKHUX JJIEMEHTOB,
METAJIMYECKUX M HEMETaNIMYeCKUX CBOWCTB MO TPYIIaM U IMEepUOJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHUUECKUX
AJIEMEHTOB ISl Pa3BUTHs Hayku W nipakTuku. [[.M. MennaeneeB — y4€Hblid u

rpaxJaHuH

Xumuueckass cBsa3b. KoBajeHTHass (MOJsipHAsT W HEMOJSIPHAsi) CBS3b.

BHCKTpOOTpI/II_IaTCJIBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenb okuciieHus. OKHCIMTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMHUYECKUHN OKCIICPUMCHT: HU3YYCHUC o6pa3u013 BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aHUMOJCHCTBHC rHapoKkCcuaa MUHKA C pacTBOpaMu KHCJIIOT U
H_ICJIO‘Ieﬁ, IMPOBCACHUC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTEJIBHBIX PeaKlnii (TOpeHre, PeaKiiuy Pa3aoKeHUs], COSTUHEHUS )

9 KIIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuUuecKkas peaKknusi. HOBTOpeHI/Ie

1.1

[lepnonnueckuii 3akoH. llepuoguyeckas cucremMa XUMUYECKHUX 3JIEMEHTOB
.. Menneneera. CTpoeHHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX AJIEMEHTOB NEPBBIX TPEX MNEPUOJOB, Kajus, KaJbLMS U HUX
COCIMHEHUN B COOTBETCTBHM C TOJIOKEHHEM 3JIEMEHTOB B llepnoanueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelecTBa: BHUABl XUMUYECKON CBSA3U. THIBI KPUCTAITUMYECKUX
PELETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAILUINYECKON
peméTKkM W BUJA XUMUYECKOM cBsa3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BeEHIeCTB (MEXIyHapoJHAas U TpUBHATbHAs). XUMHUYECKUE
CBOICTBa BEIIECTB, OTHOCSUIUXCSA K Pa3JIMYHBIM KJacCaM HEOPraHWYECKUX

COCHHHCHHﬁ, TFCHCTUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB




1.3

Krnaccudukarms XuMu4Iecknx peaknuii o pa3IudHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YacCTBYIOUIMX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3P QeKTy, 1o
MU3MEHEHHIO CTENECHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00pPaTUMOCTH,
[0 Yy4YaCTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XHUMHUYECKOH p€akuuu

1.4

1.5

[TonsiTrie 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusx. [lonstue o
FOMOTEHHBIX M TETEPOTeHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. (DaKTOpPbI, BIUSIONIME HAa CKOPOCTb XMMHUYECKOM peakuuu U

MOJIOKCHHUEC XUMHUYCCKOI'0O paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTENFHBIC ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHA C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust FNEKTPOTUTUYECKON TUCCOTUALMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, aHoHBl. MeXaHu3M JUCCOLMAH BEILIECTB C Pa3IMYHbIMU BUIaMU
XuUMHUecKol cBsa3u. CreneHs guccoruanui. CUiabHbIE U ca0bIe QIEKTPOIUTHL.
Peakinu noHHOTO OOMEHa. Y CIIOBUS MPOTCKAHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpAUIEHHbIE MOHHBIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHMN U COJIeH B CBETE IMPEACTaBICHUM 00 3IIEKTPOIUTHYECKON

Jucconuanuu. KauecTtBeHHBIE PCaKluu Ha HOHBI. ITonsTue o TuapoJIn3eC coJieit

1.7

XVUMUYECKUN 3KCIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTaNINYECKUX
PELETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HeMeTaJuloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJAa HATPHUs); UCCIEOBAaHHE 3aBUCUMOCTHU
CKOPOCTM XHMMYECKOW pEeaKIMH OT BO3ACUCTBUS PA3IUYHBIX (DaKTOpOB;
UCCJIEIOBAaHUE  3JIEKTPOIPOBOAHOCTH  pPAacCTBOPOB  BELIECTB, Ipoliecca
JUCCOLMALIMU  KHUCIIOT, MIeToYe U coneil (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); IPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
pOTEKaHUs peaklnii HOHHOTO oOMeHa (00pa3oBaHKe OCa/IKa, BbIJICIEHUE ra3a,
o0pa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPbl OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakLuil (rOpeHHe, peakluu pas3ioKeHHsl, COeTUHEHNS);
pacro3HaBaHHE€ HEOPraHWMYECKUX BEIIECTB C IIOMOIIbI0 KadeCTBEHHBIX

peaKuHﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

HewmeTannel ¥ UX COeAMHEHUS

2.1

O6IJ_[8JI XAapPaKTCPUCTHKA TaJIOI'CHOB. OcobeHHOCTH CTPOCHUA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrtpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUUYECKHE CBOMCTBA Ha MPUMEpPE XJIopa
(B3auMoOJeHCTBHE C METaUIaMH, HEMETAJUIaMH, IIeJIouaMu). XIJIOPOBOIOPO.
ConsiHast KMCIOTa, XUMHYECKHE CBOWCTBA, IMOJNY4YE€HHUE, MPUMEHEHHE.
JelicTBue XJiOpa M XJIOPOBOJOPOJA HAa OPraHU3M 4YesjoBeKa. BaxkHeimue

XJIOpUAbI MU NX HAXOXICHUC B IIPUPOJLC

2.2

2.3
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2.5

OO6mras xapaktepuctuka 37JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTereHn okuciaeHus. CTpoeHue u pusndeckne CBOWCTBA
MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBIE MOIUDUKALNU
KHCIIOpOJia U cepbl. XUMHUUYECKUE CBOWCTBA cepbl. CepoBOIOPO/, CTPOEHHUE,
buznyueckue u XxuMuueckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3HUYECKUE U XUMUUYECKHUE CBONCTBA
(obmue Kak mpeacTaBUTeNs Kiacca KUCIOT U cnerududeckue). XuMHUIECKue
peaKiuy, Jexalue B OCHOBE MPOMBIIUIICHHOTO CIIOCO0a MOyYeHHsI CEPHOM
kucioThl. [Ipumenenne. Conu CepHOW KHUCIOTHI, KAUECTBEHHAsl peaklus Ha
cynbhar-uoH. HaxoxaeHue cepbl v €€ COeIMHCHUN B MPUPOJC. XUMUIECKOES
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COeNUHEHUSAMU Cepbl (KUCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIIOCOOBI €T0 MPEIOTBPAILICHHS

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTENEHM OKHUCIEHUSA. A30T, paclpoCTpaHEHHE B
npupoe, pu3nuecKue U XuMuIeckre cBoiictBa. KpyroBopot azora B mpupoze.
AMMHak, ero (Qu3Mueckue W XHUMHYECKHE CBOICTBa, TMOJIyueHHE U
npuMmeHenre. Coin aMMOHHMS, UX (PU3MUECKME W XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHMsI. A30THasI KUCIIOTa, €€
noJjiyueHue, pu3ndeckre U XMMHUecKre cBoicTBa (001IMe KaK IpeacTaBUuTeNs
Kjacca KHUCIOT M crnenuduueckue). lMcnoiab3oBaHWe HUTPATOB U coyei
aMMOHHMSI B Ka4e€CTBE MUHEPAJIbHBIX yI0OpeHHil. XUMHUYECKOe 3arpsi3HEHHE
OKpY’Kalollel cpesibl COeTMHEHUAMHU a30Ta (KUCIOTHbIE JOXK/HU, 3arpsa3HeHHe

BO3/yXa, T0YBBI U BOJJOEMOB)

docdop, amnoTponHsie MogupuKau Gochopa, GpU3NIECKUe U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucnora, dusmdeckue u
XMMUYECKHEe CBOICTBa, monyyeHue. Mcmonb3oBanue (ochaToB B KadyecTBE

MUHEPATBHBIX YI00pEeHU
O6mas xapakrepuctuka 31eMeHTOB IV A-rpynmnbl. OcCOOEHHOCTH CTPOECHHUS

aTOMOB, XAapPaKTCPHLIC CTCIICHU  OKHUCIICHUA. Yrﬂepo;[, AJUIOTPOITHBIC

MoauUKaIMK, PACTIPOCTPAHEHHE B TIPUPOJE, (QU3HUUYECKHE U XUMUUYECKHE




2.6

cBoricTBa. Ancopouus. KpyroBopor yriepoaa B mpupojae. OKcuibl yriaeposa,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JCHCTBHE Ha YKUBBIC OPraHU3MBI,
MOJIy4Y€HHUE U IPUMEHEHHUE. DKOJIOTUYECKUe MPoOIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona(IV); rumore3a 1i1006ambHOTO TOTEIUICHHUS KJIMMATA; MAPHUKOBBIN
sbdekr. YrombpHas KUCIOTa W €€ conu, uX (PU3MYecKHe U XUMHUYECKHE
CBOIICTBA, MOJIy4eHUE U nMpuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-
noHbl. Mcrnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO03IUCTBE

[TepBoHayanbHBIC TOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHUIX
yriepoja (MeTaH, 3TaH, STHJIEH, alleTWIEH, 3TaHOJ, IJULEpPUH, YKCyCHas
kucnora). Ux cocraB u xumuueckoe crpoeHue. Ilonsrue o Ouosornuecku
Ba)XHBIX BEIECTBAX: XHUpax, OesKax, yrJieBoJax — U UX POJIM B JKU3HU
yejnoBeka. MaTepuaabHOE €IMHCTBO OpPraHMYECKUX W HEOPraHM4eCKHX

COeIMHEHUN

2.7

Kpemuuii, ero Qu3nueckue M XUMHUYECKHE CBOMCTBA, WOJY4YCHHUE U
npuMmenenne. CoemuHeHNsT KpeMHUs B npupojae. OOnue mpencraBicHust 00
okcugie kpemMuusi(IV) u kpemuueBoi kucinore. CHIIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIWIMHE, NPOMBIIUICHHOCTH. BaKHEHIHEe CTpOUTEIbHBIC
MaTepHalibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [IpoGiembl
0€30I1acHOTO WCIIOJIB30BAHKS CTPOHUTEIBHBIX MATEPUAIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUUYECKUH SKCIEPUMEHT: U3ydyeHHe 00pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOW KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIM Ha XJIOPHI-
MOHBI W HaOMIOeHHE MPU3HAKOB HMX MPOTEKAHUS; OMBITHI, OTpakKarollue
¢u3nyecKre 1 XMMUYECKHE CBOMCTBA raJIOr€HOB U UX COEIMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C O0Opas3lamMu XJOpPHUAOB
(raJloreHu1I0B); O3HAKOMJIEHHME C oOpa3namMM cepbl M €€ COECTUHEHUSIMHU
(BO3MOXHO HCTOJB30BAaHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpolecca
o0yTJIMBaHUs caxapa MoJl IeiCTBUEeM KOHLEHTPUPOBAHHOM CEpHON KUCIOTBHI;
M3Y4YE€HHE XMMHYECKHUX CBOMCTB pa30aBiIeHHON CEPHON KUCIIOTHI, IPOBEICHNE
Ka4eCTBEHHON peakluu Ha cynb(ar-uoH M HaONIOJIeHHE TNpU3HaKa &
MPOTEKaHHUs; O3HAKOMJIEHHE C (PM3NUYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MCIIOJIB30BaHME BHUICOMATEPUANIOB), OOpa3laMu
a30THBIX U (HochHOpHBIX YI0OpEeHUH; TOTyIeHHE, COOMpaHue, pacrio3HaBaHNE
Y U3Y4YEHHE CBOMCTB aMMHAKa; IPOBEJCHNE KAaUECTBEHHBIX pEakLUil Ha UOH

amMMoHMSIT U (ochaT-MOH U HU3ydyEeHHE MPU3HAKOB HX IPOTEKaHMUS,




B3aUMOJICHCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHMCIIOTHI C MEIBIO (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); WM3yY€HUE MOJAENICd KPHUCTATLTMYECKUX
pemérok anmasza, rpaduta, ¢yiepeHa; O03HAKOMIICHHE C IPOILECCOM
a71copOIMK paCTBOPEHHBIX BEUIECTB AKTMBHPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; TMOJydeHHe, COOMpaHue, pacro3HaBaHHE W M3YyYCHHUE CBOWCTB
VIJIEKUCIIOTO Ta3a; MPOBEJCHUE KAYeCTBEHHBIX pEaKIUid Ha KapOoHAT- U
CUJIMKAT-UOHbI M M3Yy4Y€HUE IPU3HAKOB MX IMPOTEKaHHUS; O3HAKOMJICHUE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BakHele HeMeTaluIbl U UX COCAUHCHUA»

MeTamisl ¥ uX COCIUHECHUA

3.1

OO0mast XapakTepuCcTUKa XUMUYECKHUX 3JIEMEHTOB — METaVIOB HA OCHOBaHWUHU
ux nosioxkeHus B llepuogmyeckod cucreMe XMMHYECKMX 3ieMeHToB [I.1.
Menneneesa u crpoenust atoMoB. CTpoeHHe MeTaIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIM4yecKas pemeérka. ODJIEKTPOXUMUYECKUH P

HaHpH)KeHI/Iﬁ MCTaJ1JI0B

3.2
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duznyeckre U XMMHUYECKHEe CBOMCTBAa MeTaiioB. OO0IIHe crioco0bl MOTy4eHus
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aITUTHI UX OT
Koppo3uu. CruiaBbl (CTaib, YyryH, JIOPATIOMUHUN, OpPOH3a) U MX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsie MeTaybl: mosnoxkenue B [leproguueckoil cucTeMe XUMHUYECKHX
anemeHnToB JI.1. MenzeneeBa; CTpOCHHE UX aTOMOB; HAXO0XIEHUE B MPUPOJIE.
duznyeckre U XMMHUECKHEe CBOICTBA (Ha mMpuMepe HaTpus U Kanus). OKCUabl
U TUAPOKCHUIABI HATpUAd W KaJvsd. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHU
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[llenouyno3eMenbHEIC METAIBl MarHui W KallblUM: IIOJIOKCHUE B
[Tepuoanueckoit cucrtemMe xumuueckux d3iemeHToB .M. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXJEcHUE B npupone. PU3HYECKUE U XUMHUUECKUE
CBOMCTBA MarHusi M Kajublivs. BakHeine coelWHEHHs] KalblMs (OKCHUI,

THJIPOKCHI, CONH). JKECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEeHHs

3.5

3.6

Amomunuii: nonoxenue B llepuoanueckoil cucreMe XUMHUYECKUX AJIEMEHTOB
J.W. Menneneea; CTpOo€HHE aTOMa; HAXOXKJEHUE B mpupojae. Puznyeckue u
XMMUYECKAE CBOWCTBA amfoMHHUSA. AMQOTepHBIE CBOWCTBA OKCHIA H

TUIPOKCH]IA ATFOMUHUS

Kenezo: nonoxenue B [lepnoanueckoi cucreme XuMudeckux 3neMenToB /1. 1.

MCH,Z[CJICeBa; CTPOCHUC aTOMa, HAXOXKIACHUC B IMPUPOAC. dusznueckue u




3.7

4.1

XUMHYECKHE CBOMCTBa jkene3a. OKcuawl, TuApokcuabl u conu xene3a(ll) u

skeneza(Ill), ux cocras, CBOMCTBA U MONyYEHUE

XUMHUYECKUH HIKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMi METAJIJIOB U CIJIaBOB,
X (U3NYECKMMH CBOWCTBAMH; W3YYEHHE PE3YJIbTaTOB KOPPO3UH METAJIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUSL OKCHIAa KaJbliUs W HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHMSI KAYECTBEHHBIX PEAKINI HA HOHBI
(MarHmsi, Kaublus, aaroMuHMS, IuHKa, kene3a(ll) m xenesa(Ill), memxmu(ID);
HaOJI0/IEHUE W OTTMCAHKUE TIPOIIECCOB OKPAIIIMBAHHUS IIJITAMCHH NOHAMY HATPHS,
Kamuss W Kanblusl  (BO3MOXKHO — UCIOJB30BAaHUE  BHUAEOMATEPUAIIOB);
UCCIIeIOBaHNE aM(POTEPHBIX CBONCTB THMAPOKCHUIA AFOMUHUS M THIPOKCH]IA
[IMHKA; pelIeHNe SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHelne MeTamibl

U UX COCIUHCHUA»
XuMHS ¥ OKpYXarolas cpeaa

HoBbie maTepuansl U TEXHOJOTUHU. BeliecTBa 1 Marepualibl B MOBCEAHEBHOM
JKU3HU YesloBeKa. XUMHUs U 3JI0poBbe. bezonacHoe ucnoiab30BaHue BEIIECTB U
XUMUYECKUX peakiuil B ObITy. [lepBast momoIib Npu XUMHUYECKUX OXKOTaxX U

OTpPaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOW  TIpaMOTHOCTH.  XHMHUYECKOE  3arpsi3HEHHE
okpyxarorieii cpenst [1JIK. Ponb Xxumun B pelieHu# 5KOJIOTHYECKUX MPOOIIEeM.
[TpuposHble MCTOYHUKHU YTJIEBOJOPOJIOB (yroijib, MPUPOAHBINA Ta3, HEPTH),

MMPOAYKTBI UX nepepa60TKI/I, HX poJib B 6LITy 1 NPOMBIIIINIICHHOCTH

4.3

XHUMHUYECKUM IKCIICPUMCHT: U3YUYCHUC o6pa3u0B MaTcpHuaJioB (CTCKHO, CIlJIaBbI

METaJIJIOB, MOJINMEPHBIE 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 TI03HABAEMOCTH SBIICHHI npupoabl, IMOHUMAHHC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOM HAayKH KaK obractu COBpPCMCHHOT'O
€CTECTBO3HAaHHUsA, KOMIIOHCHTA 06]1.[6171 KYJBTYPBI U HpaKTquCKOfI
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEIU 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

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATHLHON NEATSIBHOCTH, CBI3aHHBIX C XMMHEH
U COBPCMCHHBIMH TCXHOJOIMAMU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XMUMHUYECKON HayKH, 4TO IMO3BOJUT OOYYaroIIUMCS pacCMaTpUBaTh
XUMUIO Kak cdepy cBoell Oyaymieil  mpodeccroHaTbHOM
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOD XUMHH Kak
npoQUIBLHOTO TMpeAMeTa TPH TepeXxoJe Ha YPOBEHb CPEIHETro

o01mrero oopa3oBaHus

2.1

Bnanenue cucteMoil XMMHMYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHUYECKHUE TOHATHSI: XHUMHYSCKHUH 3JICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJEKYJISIpHas
Macchbl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb (CpemHss), XMMHUYECKas
peaKIMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMs, pEeaKLluu
3aMelleHus], peakiui oOMeHa, TeroBoM 3((deKT peakiuu, 3K30- U
DHIOTEPMHUUYECKUE PEAKIIUH, PACTBOP, MAcCOBasl J10JII XUMHUYECKOTO

SJICMCHTAa B COCIUWHCHHUHM, MacCoBasd 104 HW  TNPOUCHTHAad
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KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOWTalb, PaJUyC aroMa, BaJCHTHOCTh, CTEMECHBb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, OJSpHAs
W HENoJsipHas KOBAJICHTHAs CBS3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNUecKasl,
MOJIEKYJIsIpHAsl), NOH, KaTUOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, peakUUd HMOHHOrO oOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUU,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, SJIEKTPOJIM3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMHYECKOW peakuuu, kKaranuzatop, I[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

Bnangenue ocHoBamu XHUMHYECKOH I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBUIBHO HCIIONB30BaTh HM3yYCHHBIC BEIIECTBA U
Marepuassl (B TOM 4YMCIIE MUHEpaJbHBIE YHOOpEHUs, METaUlbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKH  MPHUPOTHBIX  HCTOYHHUKOB
YII€BOAOPOAOB (YTJIs, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETbCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHMMAHHWE 3HAYCHHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YeJOBeKa;  yMEHHue
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHYECKUX IPOILECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYIO IPUPOIHYIO CpENy

3.2

3.3
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YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUX

y4eOHBIX PEIMETOB

HaJIM4Yue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUU (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEpaTypa, CIOBapH,
CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

yMEeHHE OOBEKTHUBHO OLIEHMBATh WMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHYCCKOM  IIPUMCHCHHUU u YMCHUC

HCII0Jb30BaTh €€ AJId pCIICHUA y‘—Ie6HO-H03HaBaTeJ'II)HI)IX 3aga4




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

A3bIKa XUMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHMUYECKUX 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 IEPBBIX TPEX NEPUOJOB, KT U KaJIbIU
IIpencraBienne O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToMa, AJIeKTPOOTPHUIATETbHOCTD),

6 MPOCTBHIX M CJIOXHBIX BEIIECTB OT TIOJIOKEHUS DJEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOAax M  TJIaBHBIX
MOATPYIINAX ) U JIEKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHUE JIEMEHTBI

7.2 HEOpraHMYECKHe BellecTBa

7.3 XUMHUYECKHUE PEaKIuu

8 YMeHue onpenensTh:

g1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX IJIEMEHTOB, 3apsi

' HoHa

g2 BHUJI XUMHUYECKOW CBS3M W THUI KPUCTAJUIMUYECKOM CTPYKTYpHI B

' COETMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4 OKUCITUTEIh U BOCCTAHOBHUTEIIb

9 YMeHne xapakTepru3oBaTh PU3NUECKHE U XUMUYECKHE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, Tpadut, ammas,

9.1 KpeMHu#, a3or, ¢docdop, cepa, XJop, HATpUH, Kajuii, MarHuii,
KaJIbIIM, aTFOMHHHM, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX pPacTBOPOB (Boja,

92 aMMHAK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHABI U THAPOKCHJIBI

metaioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (I u

II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THasd,
dbocdopHasi, yronpHas, 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-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBAa H3YYEHHBIX KJIACCOB
' (rpymm) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIYUCIATH (IPOBOAUTH PACU&Thl):
11 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira30B
114 [0 YpPaBHEHUSM XUMHUYECKHX PEaKIUi U HAXOAUTh KOJIMYECTBO
' BEIIeCTBa, 00BEM U Maccy peareHTOB WM MPOJTYyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
1 U3MepeHue, SKCIIEPUMEHT, MOICTIMPOBAHNE) ITPH U3YUEHHH BEIIECTB
' U XUMHYECKHUX SIBIICHHUH; yMeHue chopMynIHpoBaTh MpodieMy H
MPEUIOKUTH ITYyTH €€ PeIIeHUs
129 06e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' HOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUiIaMu 06e30macHoTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
13 HENsIX cOepekeHUsT 370POBhS M OKPYKAIOIIEH MPUPOIHOU CpPEIbl;

IMOHUMAaHHC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIC OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUA u

MpeaoTBpalICHUA UX BPpCIAHOTO BO3ACHUCTBUS




13

13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHYCCKUX 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

MIPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON MACCOBOM J0JIEH
pPacTBOPEHHOTO BEIIECTBA

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

KHCJIOT U menoqeﬁ

13.6

UCCIICJOBAaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKHUX BEIIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMU
OCHOBaHUSIMU, COJSIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOrO0 MeETaula JAPYTMM M3 pacTBopa COJH;
UccleIoBaHNE 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, «BaxkHelmye HeMeTaulbl U HX COCOAUHCHUSN,

«Baxxnelinme MeTauIbl 1 UX COEINHEHU

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakluii HIOHHOTO 0OMEHa; KaueCTBEHHbIE PEaKLUu Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OpOMHU-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBI AMMOHHSI, MarHHS, KAJTBITHS, ATFOMUHIS,

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

14

VYmMmenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKa3aTeIbCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH
YCTaHABIWBAaTh  CBSI3M  MEXKIY  pEalbHO  HAOJIOAaeMBIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BC€IICCTB




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

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIbHBIC XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBEI U MOJICKYJIBI. Xumuaeckrue 31eMeHThl. CHMBOJIBI  XMMHYECKHX

9JICMCHTOB. HpOCTHe " CJIOKHBIC BEIICCTBA.

Xumnueckass (opmyna. BaneHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB.

CreneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTeNLHAss aTOMHAas Macca.
OrtHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOTO 3JICMECHTa

B COCIUMHCHHNU

1.5

1.6

KomuuecTBo BemectBa. Mok, MossipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBs3b KOIMYECTBA, MAaCChl M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUUYECKHUE SBJICHHUs. XMMUYECKash PeakUus U €€ IMPU3HAKH.
3aKOH COXpAaHEHHS MAcChl BEIIECTB. XUMUYECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.N. Menneneea. CTpoeHre aTOMOB

2.1

Ilepuognueckuii 3akoH. llepmonnueckas cucreMa XMMHYECKHX 3JIEMEHTOB
J.1. Menneneesa. Ilepuoasl u rpynmbl. @U3HUECKUI CMBICI MOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJAa U I'PYIIIIBI DJICMCHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX snaep. M3oTonsl. DnekTpoHbl. CTpoeHue
JJIEKTPOHHBIX O000JI0YEK aToMOB TepBhIX 20 XHMMHYECKUX DJIEMEHTOB

[Tepuonnueckoit cucremsl /.. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMUUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kalblus (paguyca aTOMOB, DJJIEKTPOOTPUILIATEILHOCTH,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) M HUX COCIWHEHHHA B
COOTBETCTBHH C TIOJOKEHHEM »3JieMeHTOB B Ilepumoamueckoil cucreme u

CTPOCHUCM HUX AaTOMOB

3.1

CtpoeHue BemecTa

Xumudeckass cBsi3b. KoBanmeHTHas (MOJspHAsT ¥ HETOJSPHAs)) CBSA3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHUYECKUX  d3JeMeHTOB. VOHHas  CBS3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTammuueckux pemeéTrok (aToMHas, HOHHAs, MeTalIn4yecKkas),
3aBUCUMOCTDb CBOWCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKH U BUIA

XHUMHYECKOU CBI3U

4.1

4.2

Baxueimne MNpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemeramnel u ux

COCIMHCHNSI. Mertamisl ¥ UX COCIUHCHUA

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX COCIMHCHUN: OKCHIIOB
(conmeobpa3syrommue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHsbIC) u
HecoJieoOpa3yoInue; OCHOBaHWN (MIENOYM M HEPACTBOPUMBIC OCHOBAHHS);
KHCJIOT (KUCIIOpOJICO/IEpKAUe U OECKHCIOPOIHBIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB:

BOZIOPOJa, XJI0pa, KHUCIOpOo/ia, Cephl, a30Ta, Gocdopa, yriepoaa, KpeMHH

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlisd, Marausa U KaJblHs, aJJFOMUHUA, KCIIC34a. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PSAI HAIPSKEHUN METAJUIOB

dusnueckue 1 XUMUIECKIE CBOMCTBA BOOOPOJHBIX COCIII/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOpOBOAOPOaa, CCPOBOAOPOaAA, aMMHAKA

4.5

dusnyeckue ¥ XMMHUYECKUE CBOMCTBAa OKCHUIOB HemeTawioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(Il, IV), kpemuus(IV). [Toryaenue

OKCHJ0OB HEMCTAJJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetawioB [A-IIIA rpymn, muaka, meau(Il) u

xenesa(Il, II). [Tonyyernne oKCUI0B METAIIIIOB

XUMHYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX MMIPOKCUIOB (Ha IpUMeEpe
THJIPOKCUJIOB aJIOMHHHUA, Kene3a, IMHKa). [losyueHuMe OCHOBaHUN U
aM(pOTEepHBIX THIPOKCH]IOB

OO0mue XMMUYECKHEe CBOMCTBA KHUCIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOIHOM,
CEpPHHUCTOM, CEpHOMU, a30THOM, (HochHOpHO, KpeMHUEBOH, YyrodbHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucior

OO6mue XxuMHUIECKre CBOMCTBa cpenHux coiiel. [lomydenue coneit
[Tonyuenue, cobupaHue, paclio3HaBaHHWE BOAOPOJA, KHUCIOPOAd, aMMHaKa,

YIJICKUCIIOIo ra3a B J'Ia60paTOpI/II/I

4.11

HonyquI/Ie aMMMakKka, CCpHOﬁ U a30THOM KHCJIOT B MMPOMBIINIJICHHOCTH. O6I_I_II/IC

CII0COOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enernueckas CBA3b MCXKIY KilaCCaMU HEOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUYECKUE PeaKIuu

5.1

Krnaccudukanus XUMHYECKUX peakuii 0 pa3InYHBIM IPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQexTy, 1o

H3MCEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

52

53

54

5.5

TemnoBoit 3¢ ¢dekr XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIUTENTbHOBOCCTAHOBUTENbHBIE peakiu. OKUCIUTENN U BOCCTAHOBUTEIIH.
[Ipomecchl  OKHCIEHHST M BOCCTAaHOBJICHHS.  DJIGKTPOHHBIM  OanaHc
OKHCITUTEILHOBOCCTAHOBUTEIILHON PEAKIIUU

Teopust 37€KTPOIUTHYECKON Auccoanui. KaTuoHbl, aHUOHBI. DJIEKTPOJIUTHI
1 HEIeKTPoJnuThl. CUIbHBIC U c1abbie ANeKTPOIuThl. CTeNeHb TUCCOIAIuN
Peakiiuu nonHoro oomeHa. YciioBusi IPOTEKaHUS PEaKIUid HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHBIe HOHHBIC YPABHCHUS peaKHI/Iﬁ

Xumus 1 OKpYyiKaromiasa cpelia

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOM JKM3HM YeloBeKa. besomacHoe
HCIIOJIb30BAaHNE BEIIECTB M XUMHUYECKHX pEakUUi B JIabopaTopuu U OBITY.

HepBa;I IIOMOIIb IIPU XUMHUYCCKHX OKOraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYyKaroleil cpeabl (KUCIOTHBIE  JOXKAM,
3arpsi3HEHUE TIOYBBI, BO3JIyXa W BOJOEMOB), CIIOCOOBI €ro IMPEIOTBPAIICHUS
[IpenenpHas momyctumasi koHueHTpauus BemecTB (IIJIK). Poxap xumum B
pelIeHUN JKOJOTUYECKUX TMpolieM. YcuieHue TapHUKOBOTO dddexra,

PaspymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, azota, ¢pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHUH B
OBITY, MEIHIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM Xo3zsicTBe. [IpuMeneHue
METAIJIOB U CIUIAaBOB (CTaslb, YYT'YH, IIOPAJTIOMHUHHI, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH UX coequHeHuH. [IoHsATHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE

CIOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOAOB (Yroib, MPUPOAHBIN ra3, HE(Tb),

MPOYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KAaK O COCIMHEHUSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHast KUCII0Ta).
[ToHsTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENIKaX, YIIeBOAaX — M UX

POJIM B JKM3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢hopMysaM XUMHYECKUX COCTUHEHUN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKHUM YPaBHEHUSAM




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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