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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa MO XUMHHM OCHOBHOTO o0O0IIero oOpa3zoBaHus (YriayOJEHHBIH YpOBEHB)
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOUM 00pazoBaTElbHOMN
mporpaMmMbl  OCHOBHOTO o0miero oOpaszoBanms, npeacraBieHHbix B @I'OC OO0, c yderom
denepanpHON paboueit mporpaMMbl BOCTIUTAHHUS.

[IporpaMmma 1o XuUMHHM Ja€T TPEACTABICHHWE O IENsIX, OOIIeH CTpaTeruu OOYyYCHWS,
BOCIUTAHUS W PAa3BUTUS OOy4alOUIMXCA CpPEICTBaMU Y4eOHOro mpeaMeTa, OImpeiesnseT
00s3aTenpHOe MPEIMETHOE COJEpKAaHUE, €ro CTPYKTYpY O pa3jienaM U TeMaM, paclpeieicHue
[0 KJaccaM, pPEKOMEHJYEMYK IIOCIEJ0BAaTEIbHOCTh M3Y4YEHHMST XHUMUU C  Y4YETOM
MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€HM, JIOTMKM Y4YeOHOro mpolecca, BO3PaCTHBIX
0ocoOeHHOCTe o0yyaromuxcs. B mporpamMmme Mo XMMHH YYUTHIBAIOTCS BO3MOKHOCTH Yy4eOHOTO
npeaMeTa B peaiu3anuu TpeOOBaHMM K IUIAHUPYEMBbIM JMYHOCTHBIM, METANpEAMETHBIM H
OpeIMETHBIM pe3ynbraTaM oOyueHHss W B (OPMHPOBAHMU OCHOBHBIX BHAOB Y4eOHO-
MIO3HABATEIBHOM JIESITEIbHOCTH 00yYarOIIErocs o OCBOCHUIO y4eOHOTO COJIEPKAHMUS.

W3ydyeHne XMMHMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs OpPUEHTHUPOBAHO Ha
OOIIEKYIbTYpPHYIO ~ TOJATOTOBKY, HEOOXOJWMYIO IS  BBIPAOOTKHM  MHPOBO33PEHUYECKHX
OpPUEHTHPOB, Pa3BUTHS WHTEIUIEKTYaJbHBIX CIHOCOOHOCTEH M HMHTEPECOB OOYdYaIOUIMXCSs, Ha
MPOJIOJDKCHUE 00YUCHHUS Ha YPOBHE CPEIHET0 00IIEero o0pa3oBaHMsL.

3HaHME XUMUU CIIY’KUT OCHOBOH A1 (pOpMHpPOBaHUS MUPOBO33pEHUsT 00y4aroerocs, ero
MPEJICTAaBICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
NPECTaBICHUS O MPEBPAILEHUSIX YHEPTUU U BEUIECTB B IPUPOJIE, O MYTAX PEIICHHS III00aTbHBIX
npoOjeM  yCTOMYMBOTO  Pa3BUTHS  YEJIIOBEUECTBA —  CBIPbEBOM,  SHEPreTHUYECKOM,
MPOJOBOJILCTBEHHONM  MpoOieM, MpoOJeMbl  JKOJOTHYEeCKoW  Oe30MmacHOCTH, MpodieM
3/IpaBOOXpaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJIsi caMmMopa3BUTUS U (OpPMHUpPOBaHUS
KYJIbTYpPBI INYHOCTH 00YUaIOIUXCs, X 001Iel 1 PYHKIIMOHAIBHON TpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS! U TBOPUECKUX CIOCOOHOCTEH o0ydarommuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHT CO CcTenU(PUKON HAYYHOTO MBIIICHUS, 3aKIaAbIBAET OCHOBHI MIPEICTABICHHH O
€MHCTBE MPUPOJbI U YEJIOBEKA, SBJSETCS KIIOYEBBIM 3TAlloM B (JOPMUPOBAHUU €CTECTBEHHO-
Hay4YHOU rPaMOTHOCTH O0yYarOLUXCs;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSM, K TPHUPOJIE, K 4YEOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOIMYECKOoe OOpa3oBaHHE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU 0OecredyMBaroTCsl CHelU(UKON colep:kaHus
MpeaAMeTa, KOTOPBIM SIBISIETCS MEAArorMuecky aJanTUPOBAHHBIM OTPAKEHUEM OIPENEIEHHOIO
JTamna pa3BUTHUSI XUMHUH.

VYrnyOn€éHHbIi Kype XMMHUH OCHOBHOTO OOIIETro 00pa3oBaHUsI OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHII XUMHUHM, OCHOB HEOPraHMYECKON XHUMUH,
OCHOBOTIOJNIATAIONINX MPEJICTaBICHUN OOIMIe XUMHUM ¥ OTAEIBHBIX 3HAYUMBIX TOHSTHUI
OpraHUYECKON XUMUH.



CrtpykTypa coaep:kaHHsl MPOTrpaMMbl IO XUMHH c(opMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoja kK eé msydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI NMOHATHH O XMMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
OpraHU30BaHbl MO MPHUHIIUITY MOCIEI0BATEIbHOIO Pa3BUTHUSI 3HAHUN HAa OCHOBE TEOPETHUECKHX
MPEJICTaBICHUI PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHON TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

ITepuoanueckoro 3akona /.M. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMHU;

YUEHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

MPEeJICTaBICHUI 00 ANEKTPOIIUTUYECKON TUCCOLMAIIMY BEIIECTB B PACTBOPAX;

0 XMMHUYECKOH KMHETUKE U TEPMOJIMHAMUKE.

B ocHOBy TeopeTMyecKMX 3HAHMK TIOJOXKEHbl ASMIHPUYECKHA TOJTYYEHHBIC (DaKTHI.
TeopeTnueckrue 3HaHMS Pa3BUBAIOTCS IOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JIPYrOMYy U
o0ecreunBarOT 00y4YarOIUMCSl BO3MOXHOCTh OOBSACHATH U MMPOTHO3UPOBAThH CBOICTBA, CTPOCHUE
¥ 00JIaCTH MPAKTUYECKOTO MPUMEHEHUS H3y4aeMbIX BEILIECTB.

OcBoeHue copepxKaHus IPOrpaMMBbl [10 XMMHUHU IIPOUCXOJUT C UCIOIb30BAaHUEM 3HAHUH U3
paHee M3YYEHHBIX y4eOHBIX MPEIMETOB: OKPYXKAaIoluil Mup, 6uosnorus, Gpusmka, MaTremMaTuka,
reorpadusi, TEXHOJIOTHSI, UCTOPHSL.

[Iporpamma ocHOBHOro oOmiero oOpa3oBaHus MO XUMHUU (YriyOiaEHHBIH YpPOBEHB)
OPUEHTHPOBAaHAa Ha COXpaHEHHWE (YHAAMEHTAIBPHOIO XapakTepa o0pa3oBaHUs, CIEHUPUKU
yueOHOro TmpenMera M oOOecleyeHHe YCHEIIHOTo OO0y4YeHHs Ha CIEIyIoIIeM YpOBHE
oOpa3oBanus. B mporpamme MmO XUMUU pealu3yeTcs pa3BUBAIOIAs W MpaKTUYecKas
HANpaBJICHHOCTh OOY4YeHUs XUMHUH, IuddepeHnranns o0ydeHns, BKIOYaomas npouibHyo
MOJATOTOBKY OOYYaloOmMXCS M TIOCIEAYIOIIee CaMOOIpeaesieHHe B BBIOOpPE HAampaBJICHUS
o0OydeHus B MpO(UIBHBIX KIaccax.

YrinyonénHoe u3ydyeHHE XMMHH CIIOCOOCTBYET peaiu3aluu 3a1ad NpodecCHOHaIbHOU
OpUEHTAllMM W HaIlpaBJIEHO HA IMPEJOCTABIECHUE BO3MOXKHOCTH KaXXJIOMYy OOydaromeMycs
IPOSBUTH CBOU HHTEJJIEKTyaJlbHbIE M TBOPYECKHE CIIOCOOHOCTH MpU HU3YYEHHUU Y4eOHOTO
npeaMera, HeoOXOAMMbIE Ui MPONOJDKEHHs OoOpa3oBaHMs U JajbHEWIIed TpynoBOi
JESATEIBHOCTH.

[Iporpamma no xumuu (yrayoJ€HHBIH YpOBEHB) MpeIHa3HA4YeHa JJIS MCIOJb30BaHUS B
00pa3oBaTeNbHbIX  OpPraHM3alMAX, peaTU3YIOUMX MOporpaMmbl  AUPPEPEeHINPOBAHHOTO
(yriny6nénHoro, mnpo¢MIbHOT0) H3Y4YeHUs OTAEIbHBIX Y4YeOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'0O 00111ero 00pa3oBaHusl.

O6pazoBarenbHble (QYHKIIMU XUMHUH, U3y4aeMOil Ha yriyOJIe€HHOM ypOBHE, pealu3yIoTCs B
npouecce (OPMUPOBAHMSA 3HAHMM OCHOB XMMMUYECKOH HAyKM Kak O0JIaCTH COBPEMEHHOTO
€CTEeCTBO3HAHUS, O0JIACTH MPAKTUYECKON JAEATEIIbHOCTH YelIOBEKa M OJAHOTO M3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTYpbl. 3ajaya y4eOHOro IpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHUCTEMBbI
XUMUYECKUX 3HAHUN — BOXKHEUIUX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHUECKHUX TOJOKCHHM,
JOCTYIHBIX 000OIIEHNH MHPOBO33PEHUYECKOr0 XapakTepa, f3blka HAyKH, B TNPUOOLICHUM K
HAYYHbIM METOJaM MO3HAHUS MPU U3yYEHUH BEIIECTB U XMMMUYECKUX peakiuil, GopMHUPOBAHUU
U Pa3BUTHUH MO3HABATEIbHBIX YMEHUH U COCOOOB JEATETLHOCTH U UX NPUMEHEHUU B y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOEHUHU IPAaBUI O€301aCHOTIO
oOpallieHus ¢ BEIIeCTBaMU B TOBCEITHEBHOM JKU3HH.

[lenn w3yueHUs XHUMHUHM OTPaXarOT HAMpPaBICHHOCTh OOYYEHUS Ha pa3BUTHE U
CaMOpPa3BUTHE JIMYHOCTH, POPMHUPOBAHUE €€ MHTEIIEKTA U O0IIeH KyIbTYpHI.

W3ydeHre XMMHUH HaIlpaBJIEHO HA JOCTHKEHHUE CIEAYIOUINX LEIei:



(GopMHpOBaHNE HMHTEJIEKTYalbHO PA3BUTOM JMYHOCTH, FOTOBOM K CamMoOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

(GopMHpOBaHHE CHUCTEMbl XMMMUYECKHX 3HAHMH KaK KOMIIOHEHTa €CTECTBEHHO-Hay4YHOMH
KapTUHBI MUpa, KaK OCHOBBI I IOHUMaHWs XMMHUYECKOW CTOPOHBI SIBJICHUN OKPYXKarOLIETo
MHPa, OCBOEHUE SI3bIKA HAYKH;

npuoOuieHrne o0yJarmuxcs K caMOCTOSTEIbHOM MO3HABATEILHON M MCCIIEI0BATEIbCKOM
JEeSITEeIbHOCTH, K HAy4YHbIM METOJaM II03HaHMs, (OpPMUPOBAHME MOTHMBALUM M pa3BUTHE
CHOCOOHOCTEH K H3YUYEHUIO XUMUM;

dbopmupoBanue o0meH (yHKIMOHAIBHONH M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
quCcIe YMEHHH OOBSCHATH W OIICHWBATh SIBICHUS OKPYXKAIOIIETO MHUpA, UCIONb3Ys 3HAHUS U
OMNBIT, TIOJYYEHHBbIE MPU H3YYEHUH XUMMH, MPUMEHATh MX IpPU pelIeHHH npolieM B
IIOBCEIHEBHOM JKU3HU U TPYAOBOH EATENBHOCTH;

pa3BuTHe y OOydalOmMXCsl HWHTepeca K HM3YUYEHUI0 XUMHH U cdepam IesTeIbHOCTH,
CBSI3aHHBIM C XHMMHEH, MOTHBAIMs K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOLIETO MPOGWIS U
HalpaBJIEHHOCTH JlaJIbHEHIIIEro 00y4eHus;

OCO3HAaHHWE LEHHOCTU XMMMUYECKMX 3HAHUN B JXKU3HU 4YEJIOBEKA, IIOBBIIICHHE YPOBHS
DKOJIOTUYECKON KYJIbTYPhl, HENPUATHE INEHUCTBHH, IMPUHOCSIIMX Bpel OKpPYXKAroLEHd cpelne u
370POBBIO JIIOCH;

npruoOpeTeHre oOydYaroUIMMHUCS OIbITa CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), HEOOXOAMMBIX JJISl pa3IMYHBIX BUJIOB JESATEIbHOCTH.

Ha yrny0nénnoe usyuenue yuedHoro npeamera «Xumus» orBoauTcs 34 yaca B 7 kiacce
(1 gac B Henemio) u o 170 yacoB B 8 u 9 kiaccax (5 yacoB B HEJNIENIO), TO €CTh 2 Yaca B HE/ICIIO
3a cuér obs3arenpHOM yacTu OOII OOO u 3 yaca 3a cuér wactu OOII OO0, popmupyemoit
y4aCTHHKaMHU 00pa3oBaTeNbHbIX OTHOIIEHUH. Beero 374 vaca 3a Tpu roga oOyueHwusl.



COILEPKAHUE OBYYEHUSA
7 KJIACC

Tema 1. BEHLIECTBA (11 u). Ilpeamer xumum. Tena u BemiectBa. Pa3Buthe moHSATHS O
BemiectBe. CBolicTBa BemiecTB. MccienoBanue u onucanue (U3MYECKUX CBONCTB BEIISCTB Ha
OCHOBE HaOJIOJCHUM, U3MEPEHHI U CIIPaBOYHBIX JaHHBIX. Bo3nelicTBrE BellecTB Ha OpraHU3M.
Xumuueckue cBoicTBa. [IpuMeHenue BemiecTB cooOpa3sHO uX cBoiicTBam. Pomb xumuu B
MO3HAHUM NPUPOJBI M UEJIOBEYECKON JEATENbHOCTU. B3auMOCBI3b XUMHUU C JpYyTrUMU
€CTEeCTBEHHBIMU HayKaMu. XHUMHS Kak 00JacTh MPOU3BOJCTBEHHOM JesTenbHOCTH. st yero
HY)KHO u3y4aTh xumuio. [Ipuémbl oOpamienus c¢ sabopaTopHbIM 00OpyAOBaHHEM (IOCYyIa,
71ab0paTOPHBIN IITATUB, PEAKTUBBI, HArpeBaTEIbHbIC MPUOOPHI) M OCHOBBI OC30MACHOCTH MPHU
paboTe B XUMHUYECKOM KaOWHETE.

YncThblie BellecTBA M CMECH BelleCTB. XapaKTEPUCTUKA YUCTHIX BeliecTB. CMecH BeIlEeCTB,
KOMIIOHEHTHI cMeceil. CriocoObl pa3ziesieHus cMeceid M UX 3aBUCHUMOCTh OT CBOWCTB BEIIECTB:
BBHITIApUBAHUE, TUCTWIIALNS (TIEperoHka), GUIbTPOBaHUE, OTCTAMBAHKE, C TIOMOIIBI0 MAarHHTA.
MaccoBas 10J11 IpUMECEN B CMECH.

PactBopsl. [Ipouecc pactBopenus. CoctaB pacTBOpPOB: PacTBOPHUTENb U PaCTBOPEHHOE

BELIECTBO. PacTBOpPBl  HACBHINIEHHBIE W  HEHACHIIIEHHbIE. PacTBOPMMOCTh  BELIECTB.
Krnaccudukanus BemecTB IO pPAaCTBOPUMOCTH. YCJIOBUS, BIHSIONIME HAa PACTBOPUMOCTH
BEIIECTB: MPHUPOJIa PACTBOPSEMOro BEIECTBa, TeMIepaTypa, AaBieHue (s ra3oB). MaccoBas
JIOJIS1 PAaCTBOPEHHOIO BELIECTBA B pacTBOpE. PacTBOPHI B IPUPO/IE 1 KU3HU YETOBEKA.
Tema 2. COCTAB U CTPOEHHUE BEHIECTBA (7 4). ATOMBI 1 MOJIEKYJIbI KaK COCTaBHas
4acTh BellecTBa. Pa3BUTHE aTOMHUCTHUECKHX MPEACTABICHUN B HCTOpUU Hayku. OTpakeHue
coCTaBa BELIECTBA C IOMOIIbIO Mojenel. BemiecTBa MOJIEKYJISPHOTO M HEMOJIEKYJISPHOTO
ctpoeHusi. CpaBHeHHE (DU3UYECKHX CBOWCTB BEIIECTB MOJCKYJISIPHOTO ¥ HEMOJCKYISIPHOTO
CTPOCHHSI.

XuMuyeckue 3jgeMeHTbl. CHMBOJBI  XMUMHYECKMX  d3JieMeHTOB. [loHsitue o
koad¢unumentax. IlepBoe obOpamienne k Ilepuonnyeckoil cUCTEME XUMHUYECKHX AIIEMEHTOB
J.N. Menneneena.

Xumuyeckue popmyJibl. KauecTBEHHBIM M KOJIMUYECTBEHHBIN COCTaB BelecTBa. MHaekc
KaK yKa3zaTellb Yhciia aTOMOB B MOJIEKyJle. XUMUYECKHe (OPMYIbl BEIIECTB MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.

IIpocTtbie M ciaoxkHble BemecTBa. CONOCTAaBIEHUE CBOWCTB MPOCTHIX BEUIECTB —
METAJIJIOB U HEMETAIIJIOB, CIOXHBIX BEIIeCTB U cMeceil. [ToHsaTre 0 knaccudukaiyy BemecTs.

Boruucienuss mno xumuyeckum (Qopmynam. OTHOCUTENbHAas aTOMHas — Macca,

OTHOCHUTEINIbHAsE MOJIEKYyJIIpHas Macca. MaccoBast J0Jisi aTOMOB XHWMHYECKOIO 3JIEMEHTAa B
BEILECTBE.
Tema 3. CJIOKHBIE BEIHIECTBA (8 u). IlonsiTue creneHu okuciaeHust. OnpeencHue
CTENEHNW OKHCIIeHUs aroMa 1o ¢dopmyne coeauHeHus. CocTaBlieHHEe XUMHUYECKUX (HOpMyT
OMHApHBIX COEAMHEHHUH MO CTemeHsM okucieHus. OnpeneneHre 3HAYCHWH BbICIIEH
MOJIOKUTENBHON M HU3IIEH OTPULIATENIBHON CTENEHEW OKHUCIEHUS aTOMOB 3JIEMEHTOB MO HX
1osjokeHuro B [lepuoamueckoi cucreMe xumudeckux aneMeHToB J1.1. Menneneesa.

BuHapHble coeTMHEHNsI: COCTaB, HOMEHKJIATypa (cucTeMaTH4ecKast U JIJIsl HEKOTOPhIX —
HMCTOPUYECKH CIIOKUBIIUECS HA3BaHUS).

dusnyeckue U XUHMHUYECKHe siBJIeHUsl. XUMUYECKUe peakiuu. [[pu3Haku XUMUYECKHX
peakuuii. 3aKOH COXpaHEHUsI aTOMOB 3JIEMEHTOB NPH XHUMHYECKUX pPEAKIUAX. YpaBHEHUS
XUMUYECKHUX peakuuid. CocTaBlIeHNEe ypaBHEHUN XUMUYECKUX peakiuil. Peakninm coequHenusl.
Tema 4. OCHOBHBIE KJACCHI HEOPTAHUYECKNUX COEJIUHEHUM (5 u)

Oxcuapl. OnpeneneHue, Moy4eHue (B3auMOIeHCTBHE TPOCTHIX BEIIECTB ¢ KUCIOPOIOM),
COCTaB, HOMEHKJIATYpa, Ki1accu(uKaIys mo arperaTHOMY COCTOSIHUIO U TipuMeHeHue. OKCUIbI B
npupoge. OcnHoBanusi. OmpeneneHue, cocTaB, HOMEHKIATypa W KiIacCU(UKAIUSA TIO



pactBopumocTd B Boae. Oxkpacka MHAMKATOPOB (JIakMyc, (eHOI(TaIeHH, METUIOPAaHXK) B
pactBopax mienoued. [I[ppumenenrne ocCHOBaHMIA.

Kucaorel. Onpeznenenue, cocras, KiIacCUpHUKAIMS IO COCTaBy (ComepiKaHHWE aTOMOB
KHCIIOpOJia, YHCIO aTOMOB BOAOPOAa) U HOMeHKJaTypa. Du3nueckue CBONCTBA KHCIOT.
JlelicTBrEe pacTBOPOB KUCIOT HAa MHAUKATOPBL. Kucnorsl B npupoe. [IpuMeHeHrne Kucior.

Cosm. Ormpenenenue, cocraB, KilaccUPHUKalUs IO pacTBOPUMOCTH B BOJE H
HoMmeHkinarypa. CocraBinenue xumudeckux Gopmyn coneid. [Ipumenenne comneit.

Tema 5. BEHIECTBA BOKPYI' HAC, C HAMMU U ITPOTUB HAC (2 4)

Oxcua Bogopoaa — BojJa. 3HauUE€HUE BOJBI JUIS JKM3HM Ha IulaHere. Bojga B mpupoge.
HekoTopsie aHOManbHbIE CBOICTBA BOJBI (YMEHbILIEHUE TNIOTHOCTH U YBEJIMUYEHUE 00bEMA MpH
3amep3anun). Boma kak pactBopurens. Ilpumenenue Boabl. Ilonatne o xécTkoil Boje.
Pa3pymmurenbHas cuina BOJbI.

Kucaopoa. 3HaueHne KMCIopoa JUlsl )KUBbIX OpraHu3MoB. IIponeccsl 1pixaHusi, THUEHUS
u TieHus. [Ipumenenue kucinopona.

BemecTBa U KMBOI opraHu3M. BiusHue Ha OpraHn3M YeloBeKa HEJOCTaTKa U U30bITKA
HEKOTOPBIX BELIECTB. BiusHuME 4uCTOro KHUCIOpoja Ha XKWBOoW opranu3M. [loBapeHHas colb:
noJb3a u Bpes. IlonsaTre o pU3H0IOrnyecKnx, TMIOTOHNYECKUX U THIIEPTOHHYECKUX PACTBOpAX.
OTHOCUTENBHOCTb MOHATHM «SI1» U «JIEKAPCTBO.

8 KUIACC

IlepBoHaYabHbIE XUMHYECKUE TOHATHS

XuMus — BakHasi 00JIaCTh €CTECTBO3HAHUSA W MPAKTUUYECKOM MEATEIBHOCTH YeJIOBEKa.
[Ipenmer xumuu. Pomp XxuMuum B Ku3HM uenoBeka. KpaTkue cBeneHuss 00 HUCTOpUU
BO3HUKHOBEHHUS U Pa3BUTHUA XMUMHH. XUMUS B cucTeMe HayK. Tena u BemecTBa. dusznueckue u
XUMHUYECKHE CBOMCTBA BELIECTB. ArperatHble COCTOSIHUS BellecTB. [IoHsTHE O TeopeTHUecKux u
AMIOMPUYECKUX METOJaX II0O3HAHUS B €CTECTBEHHBIX Haykax. IIpencraBieHuss o HaydyHOM
MO3HAHUM Ha SMIIUPUYECKOM YpOBHE: Ha0JI0/IeHUE, U3MEPEHHE, SIKCIIEPUMEHT, MOIEJIUPOBaHUE,
Bbluncienue. IlpencraBiaeHuss 0 HaAydyHOM IO3HAHUM HAa TEOPETHYECKOM YpPOBHE: HAay4HbIE
¢akThl, MpobiieMa, TUIIOTe3a, TEOPHUs, 3aKOH.

S3pIk XuMHU. ICTOUHUKN XUMUYECKOH HH(OpMAILIHH.

[Tonsatne o Meronax paboThl ¢ XMMUYECKMMHU BemiecTBamMu. OOopyaoBaHHE HIKOJIBHOM
XUMUYeCKor aboparopu. [IpaBuia Ge3omacHOro oOpamieHus ¢ BEIECTBAMU U JTaOOPaTOPHBIM
000pyTIOBaHUEM.

Yuctele BemiectBa M cMecd. [IpuponHble cMecu: BO3JyX, HNPUPOAHBIN Tra3, HE(Tb,
HOPUPOJHBIE BOJIbI, TOPHBIE MOPOJbI M MHHEpaibl. [IoHATHE O TOMOTeHHBIX U TeTEPOreHHBIX
cMmecsx. CriocoOsl pazaenenus cmeceil. OuncTKa BEIecTB.

BemectBa M Xxumuueckue peakuMU. ATOMBI M MOJEKYJbl. XUMHYECKHE DJIEMEHTHI.
CHMBOJIBI XUMHUYECKHUX 371eMEHTOB. [IpocThie M ClIOKHBIE BellecTBa. MeTalibl U HEMETalIbl.
BemecTBa MOJNEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS.

Xumuyeckass Qopmyina. BaneHTHOCTP aTOMOB XMMHYECKHMX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OmpeneneHne BaJCeHTHOCTH DSJEMEHTOB IO  (opmyiam
OMHApHBIX COEJUHEHUH M cocTaBlieHHE (OpMyNT OMHAPHBIX COCJUHEHHUH MO BaJEHTHOCTH
anemMeHToB. OTHOCHUTENbHAs aToMHas Macca. OTHOCHTENbHAs MOJIEKyJsipHas Macca. MaccoBas
JI0JIsl XUMHYECKOr0 3JIeMeHTa B coequHeHnu. Haxoxaenue npocreiineil ¢opMysibl BelecTBa 1o
MacCOBBIM JIOJISIM 3JIEMEHTOB.

KonnyectBo BemiectBa. Monb. Momnsipuas macca. B3auMocBsi3b KonM4yecTBa, Macchl U
quciaa CTPYKTYpPHBIX €IMHHII BellecTBa. PacueTsl 1mo ¢opmyinaM XUMHUYECKHX COEIMHEHHH.



MonsipHast Macca cMecu BemlecTB. MouibHasg A0S XMMHYECKOrO 3JEMEHTa B COEAMHEHUU.
Haxoxnenue npocreiiiiei popMyIibl BEIIECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Du3nyecKue U XMMHUYECKUE SIBIICHUS. XUMHUUYECKas PEaklus M €€ NPU3HAKU. Y CIOBUS
MPOTEKAaHUS XMMHUUECKHUX peakiuil. 3aKOH COXpPaHEHUS MACChl BEIIECTB. ATOMHO-MOJICKYJIsIpHAs
teopud. Kuznp u gesrenbHocTh M.B. JloMoHocoBa. Xumuueckue ypaBHEHUs. TuIbl
XUMHUYECKHX peakuuidi (COeTUHEHUs, pAa3JoKCHHs, 3aMelleHus, oOMmeHa). PacueTsl 1o
XUMHUYECKUM YPaBHEHUSIM.

DKCIIEpPUMEHTAIbHOE U3YUYE€HUE BEILIECTB U SIBJICHUI. 3HAKOMCTBO C XUMHUUYECKOM MTOCYI0M,
¢ mpaBwiamMu paboTel B Jaboparopud U MpHeMaMH oOpamieHuss ¢ J1abopaTOpHBIM
oOopynoBanueMm. M3ydenue W omnucaHue (PHU3HMUECKUX CBOMCTB 00pa3loB HEOPraHUYECKHX
BEIIIECTB — METAJUIOB M HeMeTa/uioB. Habmonenne ¢pusznyeckux (1IaBieHUue BOCKa, TassHUE JIbAA,
pacTupaHue caxapa B CTYINKE, KHTIEHUE M KOHJEHCAIUs BOJbI) U XUMUYECKUX (TOPEHHE CBEuH,
MPOKAJIMBaHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE COJABI WJIM MeJa C COJITHOM KHUCIIOTOMN)
spneHnid. O3HakoMJIeHHE C oOpasnamu BemiecTB KosumdectBoM | monb. Habmopenue wu
ONHMCaHUe NMPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIUi (pa3ioKeHne caxapa, B3auMOCICTBIE
CEpHOI KHCIOTHI C XJIOPUJIOM Oapusi, MOJIyueHHE U pasnokeHue ruapokcuaa menu () mpu
HarpeBaHuu, B3auMoOjeWcTBUE Xkene3a ¢ pactBopoMm conu Meau (). M3yuenue cmocoGoB
pasneneHus cMeceil (¢ TOMONIbI0 MarHuTa, (GUIBTPOBAaHWE, BBIMAPUBAHHUE, TUCTHILISIIHS,
xpomarorpadus), IpoBeIeHHEe OYUCTKU MOBapeHHOI conu. HabmiogeHne u omnmmucaHue ONbITOB,
WTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS MACCHI.

Baxkuelilue npeacTaBuTe/ M HEOPraHMYECKHUX BelIeCTB

[IpeacraBnenuss o razax. Bo3gyx — cmech ra3oB. CocraB Bo3ayxa. 3akoH ABOrajapo.
Mounsipablii 00bEM ra3oB. OTHoOcHTeNbHasl IJIOTHOCTH Ta3oB. OmpenesneHne OTHOCUTEIbHOU
MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA MO W3BECTHOW OTHOCHUTENBHON IJIOTHOCTH.
OOBbEMHBIE OTHOILIEHUS Ta30B MIPU XUMUYECKHUX PEAKIIHIX.

Kucnopon — snemeHT u mpocrtoe BemiecTBo. HaxokaeHue Kuciopoga B IpUPOJE,
bu3HYecKre 1 XUMUYECKUE CBOMCTBA (peaKIuu ropeHus u okucieHus ). [Iporeccel okuciaeHus B
*uBoil mpupoge. Oxcunsl. I[Ipumenenue kucimopona. CrnocoObl TOMyYeHHUS KUCIOpOJa B
naboparopun W mpombiuieHHOCTH. [loHsTHe o Kartamuzarope. KpyroBopor kucinopoma B
npupone. O30H — ajuioTponHasi MoAuduKanus kuciaopojaa. O30HOBBIN €O, €ro 3HaueHue A
JKUBBIX OpraHu3MoB. Pa3pyiieHne 030HOBOTrO ciosl.

TermnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YpPaBHEHHUS, JK30- H
SHAOTepMUYECKHe peakuuu. TomnuBo. Mcnonp3oBaHuWe yriasi U MeTaHa B KadyecTBE TOIUIMBA.
3arpsizHeHue Bo3ayxa. [lonstue o mapHukoBoM 3¢ dexre.

Bonopon — »snemeHT u mpocroe BemiecTBo. HaxokIeHue BojxopoAa B INpUPOJE,
dusznyecKkrue U XUMUYECKHE CBOICTBA, MPUMEHEHHUE, CIOcoObI nmonydeHus. [loHaTue o kucmorax
u coyiax. Mcnonb3oBaHue BOAOPO/Ia B KAUECTBE TOILIMBA.

Bona. ®usnyeckne cBoiicTBa BoAbl. Boga kak pactBopurens. PactBopsl. HackimenHusie n
HEHACHIIICHHBIC PAcTBOpPHL. PacTBopuMoOcTh BemecTB B Boje. DakTopbl, BIMSIONME Ha
pacTBOPUMOCTh TBEPABIX M Ta3000pa3HbIX BemecTB. CrmocoObl BBIPAKEHUS KOHIIEHTPALUU
pacTBOPOB: MaccoBasl JIOJsl PAaCTBOPEHHOTO BEIIECTBA, MOJSpHas KOHUEHTpanus. Poib
pPacTBOPOB B MPUPOE U B KU3HU YEJIOBEKA.

Xumudeckue cBoiicTBa Bojabl. [loHsaTtne 00 ocHoBanmsix. [loHaTne 00 WHAMKATOpax.
Kpyrosopot Boasl B npupoje. 3arpsa3HeHne NpUpoAHbIX Boa. OXpaHa M OYUCTKA MPUPOTHBIX
BOJI.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
coneoOpa3ymomue  (OCHOBHBIE,  KHUCJIOTHBIE, amMQOTEepHBIE) U  HecoleoOpa3yroIue.
MexnyHapoaHass HOMEHKJIATypa OKCHUJIOB. TpUBHANbHBIE HA3BaHUS OKCUIOB. PU3HMYECKHE U
XapaKTepHble XMUMHUYECKHE CBOICTBA OKCHUIOB (B3aHMMOJCIHCTBHE C BOAOW, C KHUCIOTaMH U
OCHOBaHUSIMH, C IPYTUMH oKcugamu). [lomyuenue okcumos.

[ToHsTHE O TUAPOKCHIIAX — OCHOBAHUAX M KHCIOPOACOJAEPKAIUX KUCIOTaX. KUCIOTHI.
Knaccudukanus kucimor. MexayHapoaHas HOMEHKIATypa M TPUBHAIbHBIC HA3BaHHS KHCIIOT.
Ou3nyecKkue U XUMHUYECKHE CBOMCTBA KHUCJIOT (B3aUMOJICHCTBUE C MeETallaMH, C OKCHUIaMH
METaJIOB, OCHOBAaHUAMH M coyiiMH). Psa aktuBHoctu MmetaioB H.H. bekeroma. IlomydeHue
KUCJIOT. KuCIoThl B IpUpo/ie, MPUMEHEHHE BaXKHEHIIINX KUCIIOT.

OcHoBanmsi. Knaccudukainuss OCHOBaHMIA: IIENOYM H HEPACTBOPUMEIC OCHOBAHUS.
MexnayHapoiHas HOMEHKJIaTypa OCHOBaHUW. TpuBuanbHble Ha3BaHusa ocHoBaHUU. [llenoun, ux
CBOIicTBa (B3aMMOJCMCTBHE C KHUCIOTHBIMH OKCHUIAMH, KHCIOTaMH U COJSIMH) U CIOCOOBI
nonydeHusi. HepacTBopumble OCHOBaHMS, MX CBOMCTBA (B3aMMOJEWUCTBHE C KHCIOTaMHU) U
crocoOb! moyueHus. AmdorepHocTs. [TonsiTHe 00 amdoOTepHBIX THIpPOKCHIAX (Ha mpuMepe
TUAPOKCUIOB LIMHKA U aJIOMUHUS): XMMHYECKUE CBOMCTBA (B3aMMOJCHCTBUE C KUCIOTAMU U
HIeJI0YaMu) U MOJIy4EHHUE.

Conu (cpeanue, KuCible, OCHOBHBIE, JBOWHBIE). MexnyHapoaHas HOMEHKIIAaTypa COJIEH.
TpuBuanbHble Ha3BaHUs cojiel. PU3MYECKUE U XapAKTEPHBIE XMMUYECKHE CBOMCTBA HA IIPUMEPE
cpennux conert. [lonmyyenue cosen.

['eneTnueckas CBA3b MEXKY KJIACCAMH HEOPraHUYECKUX COCTMHEHUM.

DKCIEepUMEHTAIBHOE U3yUEHHE BEIIECTB U SBJICHUM:

KOJINYECTBEHHOE ONPEAEIICHUE COAEP)KAHUS KUCTIOPO/Ia B BO3YX€E;

noJlyueHue, coonpanue, pacro3HaBaHHe U U3YUYECHHUE CBOICTB KUCIOPOa;

HAOJIO/IEHUE B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJOM M YCIOBHH BO3HUKHOBEHUS U
MIpEKpaIICHUs] TOPEHUS;

03HAaKOMJICHHE ¢ 00pa3IiaMu OKCHJIOB M ONMUCAHUE UX CBOMCTB;

noJyueHue, coonpanue, pacrio3HaBaHUe U U3YUYEHHE CBOICTB BOJI0poia (TOpEeHue);

B3auMojIeiicTBrE Bojtopoa ¢ okcuaom meau (I1);

MCCJIeI0BAaHNE OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEAECICHHON MAacCOBOM 10JI€l PACTBOPEHHOT'0 BEILIECTBA;

MPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHOW MOJSPHON KOHIEHTPALMEN pacTBOPEHHOTO
BEILIECTBA;

B3aMMOJICIICTBHE BOJbI C METAJUIAMU (HATPUEM U KaJIbLIEM);

ONpeesieHue PacCTBOPOB KUCIIOT U IIEJIOYEN ¢ TOMOIIBIO HHIUKATOPOB;

HCCIIeIOBaHKe 00pa3lloB HEOPTAHUYECKUX BEIIECTB PA3IUYHBIX KIACCOB;

u3zydeHue B3ammojeiicTBus okcuna meau (ll) ¢ pacTtBopoM cepHON KHUCIOTHI, KHCIOT C
METAJIJIAMH, PEAKIIUN HEUTpaTU3aliu;

MOJYyYECHHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHWE OJHOTO MeETalla JAPYTrUM U3
pacTBOpa Coiu;

B3aUMO/ICCTBUE THIPOKCU/IA IIUHKA C PACTBOPAMHU KUCJIOT U LIEI0YEH;

pelIeHHe JKCIEPUMEHTANBHBIX 3a7a4 1o TeMe «OCHOBHBIE KJIACChl HEOPraHWYECKUX
COCTUHEHUINY.

Ilepuoauueckuii 3axoH u Ilepuoanyeckass cucrema xumudeckux diaementos JI. M.
MenaeneeBa

Crtpoenune aToMoB. XuMH4UecKasi CBA3b. OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.



[lepBble TOMBITKA KJIACCUPUKALMUKM XUMHUYECKUX »dieMeHToB. [loHstHe O rpynmax
(ceMelicTBax) CXOAHBIX 3JEMEHTOB: ILIEIOYHBIX M LIEJIOYHO3EMEIbHBIX METalljaX, rajJoreHax,
MHEpPTHBIX (OJAaropoJHbIX) ra3ax. OJIEMEHTHI, KOTOpble 00pa3zyroT aMmdoTepHbIE OKCHUIBI U
TUAPOKCHUBI.

[lepuonnueckuii 3akoH. OtkpsiTue lleprognueckoro 3akona. Ilepumonnueckas cucrema
xumuyeckux sneMeHToB /1. M. MenneneeBa. KopoTkonepuoanas U JJIMHHONIEPHOAHAS (DOPMBI
tabnuiel «llepuonnueckas cucrtema xumudeckux snemeHToB Jl. Y. Menneneesa». [lepuonsl u
rpymisl (A- u B-rpymimesn).

Crpoenue aromoB. CoctaB aroMHbIX saep. M3otomnbl. PagmoakTUBHOCTb. DIJIEKTPOHBI.
DJeKTpoHHAs OpOMTAllb. DHEPreTHYSCKUE YPOBHU U IMOIYpPOBHH aToma: S-, pP-, d-opOurtanu.
DJEeKTpOHHBbIE KOH(PUTYpallMu M HIEKTPOHHO-Tpaduueckue ¢opmyiasl aromMoB. Duzndeckuid
CMBICJI TTOPSIIKOBOTO HOMEpa, HOMEpa NEPHOJa U IpyMIbl 3JeMeHTa. CTpoeHue 3JEeKTPOHHBIX
o0osouek aroMoB TepBbIX 20 XxuMHUeckux diemMeHToB llepmommueckoit cuctemsr J[. U.
MenzeneeBa: pacnpeleeHUe 3JIEKTPOHOB IO 3HEPreTUYECKUM YpPOBHSAM, IOJIYPOBHSIM U
opouTtansam. @usndeckuii cMpica [leproanueckoro 3akoHa.

3aKOHOMEPHOCTU U3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB IO Tpynmnam U nepuojaM. MzmMeHeHne KMCIOTHO-OCHOBHBIX CBOMCTB
COECIMHEHUI XMMHUYECKHX JIEMEHTOB B IEpUOJAX M rpynmnax. XapaKTepUCTHKAa XUMUYECKOTO
3JIEMEHTA MO ero noyuoxenuto B [lepnoanueckoni cucreme 1. 1. Menneneena.

3nauenue [lepuognueckoro 3akona u Ilepuognueckoil cUCTEMbl XUMUYECKUX HIIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTuku. J[. . MenaeneeB — yueHblid U IpaKJaHUH.

ONEeKTPOOTPULIATEIBHOCT ~ XMMHMUYECKUX  AJIEMEHTOB. XHUMHUYECKass CBs3b. Buabl
XUMHUYECKON CBSI3U: KOBAJICHTHAsl MOJSpPHAas CBS3b, KOBAJIECHTHAs HEMOJSIpHAs CBS3b, MOHHAs
CBs3b. MexaHu3Mbl 00pa30BaHUs KOBAJCHTHON U MOHHOM CBSI3U. DIEKTPOHHBIE U CTPYKTYPHBIE
dbopmyel BemiecTB. KaTHOHBI 1 aHHOHBI.

Kpucrannuueckue u amopgHsie BemecTBa. THUIMBI KPUCTAIUIMUECKUX PELLIETOK: MOHHAs,
aTOMHas1, MOJIEKYJIIpHAsl U UX XapaKTEPUCTUKH.

Crenenp okuciaeHusa. OrpenesnieHue CTENeHel OKUCIeHHsT aTOMOB B OMHApHBIX
coequHeHUsAX. OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakuuu. lIpomecchl OKuCIEHMS U
BOCCTaHOBJEeHMs. OkucauTenu U BoccTaHoBUTENH. COCTaBlI€HME YpaBHEHUH MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI U pacCcTaHOBKA B HUX KOA((UIHUEHTOB METOJIOM
3JIEKTPOHHOTO OanaHca.

OKCNEpUMEHTAIBHOE U3yUEHHUE BEILIECTB U SIBJICHUMN:

03HAaKOMJIEHHE C 00pa3liaMy METaJlJIOB U HEMETALJIOB;

MOJIEJTUPOBAHUE CTPOEHHUS MOJIEKYJ MPHU MOMOIIU PUCYHKOB, MOJIENEH, NEKTPOHHBIX U
CTPYKTYPHBIX (HOPMYIT;

IIPOBEJCHUE ONBITOB, WIIOCTPUPYIOIUX NPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil (ropeHue, peakiuu pa3ioKeHNs, COETUHEHUS).

MexnpeaMeTHblie CBSI3H

Peanuzanus MeXnpeaMETHBIX CBsI3€M MPU U3YYEHUU XMMHH B 8 KJacce OCYILIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK M TMOHATHH, MPUHATHIX B
OTJIEIbHBIX €CTECTBEHHBIX HayKaXx.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHSA: SBJIEHUE (IIpoLiecc), HAy4HBIM (akT, rumoresa,
TEOpHsl, 3aKOH, aHaJHU3, CUHTE3, KJIacCU(pHKaINs, TePUOIUIHOCTb, HAOIIOIeHHE, SKCIIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, MOJEIb.



@dusmka: sBIEHUS MNPUPOJbI, (U3NYECKHE SBJICHUS, BEIIECTBO, TeJO, (QHU3NUYECKUE
BEJIMYMHBI, €JUHMLBI HM3MEpEeHHus, 00bEM, Macca, arperatHbleé COCTOSHHE BEILECTBa, aTOM,
AJIEKTPOH, IPOTOH, HEWTPOH, MOH, MOJIEKYJa, CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpUCTAJUIMYECKHX ) TeJI, DIIEKTPUUECKHUM 3apsill, KOJIMYECTBO TEIJIOTHI.

buonorus: 6uochepa, hoTocuHTe3, MPOIECCH 0OMEHA BEIIECTB.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJC3HBIC
MCKOIIa€Mbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

TexHonorus::  TexHoc(epa, MPOU3BOACTBO, XUMHYECKHE  TEXHOJOTUH,  CBIPbE,
KOHCTPYKLIMOHHBIE MaTepHaJIbl.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKusi

[ToBropenue u yriyOneHue 3HaHUM OCHOBHBIX pa3zienoB Kypca 8 kiacca. CtpoeHue
atomoB. CBolicTBa aTOMOB XMMHYECKHMX 3JIEMEHTOB, UX KOJUYECTBCHHbIE M KaueCTBEHHbIE
XapaKTepUCTUKU (paguyc, ANEKTPOOTPHULIATEIBHOCTD, SHEPIus HMOHM3ALINHN).
[TocnenoBarenbHOCTh 3alONHEHUST 3JEKTPOHHBIX OpOMTaled aTOMOB MajblX IEPUOOB.
OcCOoOeHHOCTH ~ 3allOJIHEHHs  DJIEKTPOHHBIX  opOuTaneil  aTroMoB  OOJNBIIMX  IEPUOJIOB.
[Tepuonuueckas cucTeMa XMMHYECKHX 3JIEMEHTOB B CBETE NPEACTABICHUN O CTPOCHUHU aToMa.
CremneHpb OKUCIIEHUS U BaJleHTHOCTb. [IpencraBieHue o nepuoguueckoi 3aBUCUMOCTH CBOMCTB
XUMHYECKHX  DJIEMEHTOB  (3JIEKTPOOTPULIATENBHOCTh,  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMWCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBAa OKCUJIOB U THPOKCHUIOB) OT CTPOCHHUS aTOMa.

Crpoenue BeuiecTBa. BemectBa B TBEpIOM, KHUJIKOM M ra3000pa3HOM COCTOSIHUU. Buabl
XUMHYECKON CBS3HM: MOHHAs, KOBAJCHTHas (HEMOJApHAasi, MOJIpHas); OOMEHHBIA M JIOHOPHO-
AKIENTOPHBIA MEXaHU3M 00pa30BaHMs KOBAJICHTHOM CBSI3H.

MexMmonekysipHble B3auMOJEHCTBUS (BOIOpOJHAs CBsA3b, CHIBl Ban-nep-Baanbca).
Tunbl KpUCTAJUIMYECKUX PEHIETOK — aTOMHas, MOHHAs, METaJJIMYecKas, MOJIEKYJsipHas — U
OCOOEHHOCTH MX CTPOEHMs. 3aBUCHUMOCTb CBOMCTB BEIIECTBa OT THUIA KPUCTAIUIMYECKOMN
pELIETKH U BUJIa XUMUYECKOU CBS3H.

OCHOBHBIE 3aKOHOMEpPHOCTH TMpOTEKaHUs XUMHUYecKux peakuuil. Krnaccupukanus
XUMHUYECKHX peakUuil Mo pa3jIMyHbIM MpHU3HaKaM (IO YMCIY M COCTaBy Y4YacTBYIOLIMX B
peakuuy BEUIECTB, M0 TEIJIOBOMY 3(PQEKTy, 0 U3MEHEHUIO CTENEHEW OKUCICHUS] XUMUYECKUX
AJIIEMEHTOB, [0 OOpaTUMOCTH, MO YYacTHIO KaTajlu3aTropa, IO arperaTHOMy COCTOSHUIO
pearupyromnux BeecTB).

ONEeMEHTBl XMMUYECKON TEPMOAMHAMMKHN. JHEPreTUKa XMMHUUECKUX peakuuil. Terosoi
3p(deKT XUMHUECKON peakuuu. OK30- U SHIAOTEPMHUECKHE DPEAKIMH, TEePMOXMMHUYECKHE
ypaBHeHus. 3akoH ['ecca u ero crneacTsus. BerarcieHust o TepMOXUMHUYECKUM YPABHEHUSIM.

[TonsiTHE O CKOPOCTM XHUMHYECKOW peakuuu. 3aKoH AecTByrommx Macc. dakTopsl,
BIIMSIONUIME HAa CKOPOCTb XMMHYECKOW peakiuu. DHeprus aktuBauuu. llonarue o karamuse.
®epmeHThl. UTHrHOUTOpHI.

[TonsiTue 00 00paTUMBIX H HEOOPAaTUMBIX XUMHUYECKMX peakuusix. llonarue o
XUMHYECKOM paBHoBecuM, npuHuun Jle Ilatenbe. VYcnoBHS CMEIIEHUS XUMHUYECKOTO
paBHOBecHsl. DaKTOPBI, BAUAIOIIME HA COCTOSSHUE XMMHUECKOTO paBHOBecHsl. [IpornozupoBanue
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHUX TIpPEBpallleHuH B pa3IUYHbIX YCJIOBHUSIX HA OCHOBE
MpeJICTaBICHUN 00 N3YUEHHBIX ATEMEHTAaX XUMUYECKOW KMHETUKU U TePMOJIMHAMUKH.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu.  OKHUCIUTENBbHO-BOCCTAHOBUTEIBHBIE
CBOMCTBA XMMUYECKHX IEMEHTOB, 3aBUCUMOCTb OT CTENIEHU OKHUCIEHUS. BakHble OKHCIUTENN U
BoccraHoBuTenu. Ilepmanranar kamusi  (xapaktepuctuka). CocraBieHHe  ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUi C HCIOJb30BAHUEM METOJa DSJIEKTPOHHOTO
Oananca.

DNEeKTpoIUTHUYECKas JAHMccOolMalus. XUMUYECKHE pEaklUuu B pacTBopax. Teopus
ANEKTPONUTUYECKOM ucconnannu. PactBopenue kak gusuko-xumuyeckuit mponecc. [lonstue o
rypaTax ¥ KpPUCTAJUIOTHApAaTax. OJEKTPOJUTHl M HEdJIEKTPOJIUTHL. KaThoHbl, aHHUOHBI
MexaHu3M AUCCOLMAIMH BEIIECTB C PA3IIMYHBIM BHJIOM XUMHUYECKOU cBsi3U. CHiIbHBIE U c1albie
aneKTposnThl. CTENeHb AMCCOLUAIM, KOHCTaHTa auccounanuu. MloHHoe npousBenaeHue BObI.
Bopopoauslii mokazarens. MHAUKATOPBI. DAEKTPOIUTUYECKAS JUCCOLUAIUS KUCIOT, OCHOBAaHUMN
U COJIEH.

Peakuyu wnonHoro oOmeHa. VYcClIOBUS TPOTEKAaHUs pPEAaKUMA HOHHOTO OOMEHa.
MounekynsipHble, MOJIHBIE M COKpAIlEHHbIE HOHHBbIE YpaBHEHMs peakuuid. CBOWCTBa KHCIOT,
OCHOBaHMH U coJell B CBeTe MPEACTAaBICHUNH 00 AIIEKTPOJIUTUYECKONH UCCOLMALIUU.
KauecTBeHHbBIE peaKIK Ha HOHBI.

I'mpponus coseit. MloHHBIE ypaBHEHHMS THUAPOJIMA3A COJIEH. XapakTep Cpeabl B BOJHBIX
pacTBOpax Cojen.

OKCHepUMEHTAIbHOE M3YyYeHUE BEIIECTB M SBJICHUI: O3HAKOMJICHHE C MOJACISIMU
KPUCTAJIMYECKUX PEHIeTOK HEOPraHMYECKUX BEIECTB — METAUIOB M HeMeTalsioB (Tpaduta u
ayMasa), CJI0XKHBIX BEILECTB (XJI0pHUAa HATpuUs);

HCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON peakluu OT BO3JACHCTBUS pa3iIMuHbIX
(hakTOpOB;

OTIBITHI, WILTIOCTPUPYIOIINE 00PATUMOCTh XUMUYECKUX PEaKIuil;

UCCJIEJOBAHUE 3JIEKTPONPOBOJAHOCTH PacTBOPOB, IIpoliecca JUCCOLMALMM  KHCIIOT,
IIEIOYCH B COJICH;

MPOBEJICHUE OINBITOB, WUIIOCTPUPYIOIIMX TMPU3HAKK MPOTEKAHUS PEAKIU HOHHOIO
obmeHa (0Opa3oBaHuUE OcajiKa, BhIJICJICHUE Ta3a, 00pa30BaHKE BOJIbI);

IpUMEHEHHE UHINKATOPOB (JIaKMyca, MEeTUJIOpanka 1 (peHosrasenHa) Ast OrnpeeIeHus
XapakTepa Cpe/ibl B pacTBOpax KUCJIOT, OCHOBAaHUM U COJIEH;

IIPOBEJICHUE ONBITOB, WIIKOCTPUPYIOIUX NPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuy pa3ioKeHus, COeTUHEHNs);

pacro3HaBaHHe HEOPraHMYECKHUX BEIIECTB C OMOIIbIO0 KAUYECTBEHHBIX pEaKuii Ha HOHBI;

pelIeHrne 3KCIEePUMEHTAIbHBIX 3a7ad Mo TeMaM: «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumny, «'uaponus conein», « INEKTPOIUTHUECKAS AUCCOLIUALIUS.

HemeTaibl 1 MX COeJUHEHHSA

OO6mas xapakTepucTuka HemMeTauioB. OCOOEHHOCTH CTPOEHUS AaTOMOB XUMHUYECKHUX
AIIEMEHTOB, MPOCTBHIX BEIIECTB, aIOTpomnus. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE CBOWCTBA
HeMmeTa/u10B. CpaBHUTENBHAS XapaKTEPUCTHKA COEAMHEHUH HEMETAIIIIOB.

OOmast xapakTepucTuka TajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (pu3MUecKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallaMu,
BOJIOH, Iienouamu). XsopoBonopoxd. CoisHas KHCIOTAa, XMMHYECKHE CBOWCTBA, IOJyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a HA OPTaHM3M 4eJloBeKa. BaxkHelme Xaopuasl
U X Haxox/jaeHue B npupoje. [loHsTue o Kucaopoacoiepkaiiiux KUCI0Tax Xjaopa v UX COJSIX.

VVIA-rpynmnel. OcoO€HHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE CTENEHH OKUCICHHMS.
Crpoenne u (u3NYeCKHe CBOHCTBA MPOCTHIX BELIECTB — KUCIOPOJAa M Cepbl. AJUIOTPOITHBIE
MOIUGUKAIMM  KUCIOpOAa M cepbl. XHUMHUYECKHE CBOMCTBA cepbl (B3aMMOJEHCTBHE C
HEMETaJUIaMHM, MeETaJUlaM{, KOHIUEHTPUPOBAaHHBIMU a30THOW U  CEPHOW  KHUCIIOTaMH).



CepoBozoposr, cTpoeHHe, (uU3MUECKME U  XUMHYECKHE CBOWCTBA  (KUCJIOTHBIE U
BOCCTAHOBUTENIbHBIE CBOWCTBA). OKCHABI Cepbl Kak MPEACTAaBUTENH KHCIOTHBIX OKCHJIOB.
Cepnucras kucnora u ee conu. CepHasi KHCIOTa, PU3NISCKUE U XUMUYECKUE CBOMCTBA (00IIHe
Kak IIpeJCTaBUTeINIs Kiacca KUCIOT U cnenuduueckue). Coiau cepHOM KUCIOTHI. XHUMHUYECKUE
peaKkuMy, JeXallue B OCHOBE IPOMBIIIJIEHHOTO CIOcO0a IOJIY4YEHUS CEPHOM KHUCIOTHI.
[IpencraBiaeHuss 0 XUMUYECKOM TPOU3BOJCTBE U CBA3AHHBIX C HUM Ipodeccusx. Ilpumenenue
cepHOW KHUCIOTH U cynbdartoB. KauecTBeHHBIE peakiuu Ha CylIbQHUT-, CyIbPuI- U Cyabdar-
aHuoHbl. HaxoxneHue ceppl UM ee coeAMHEHMH B mpupoae. XHUMHUYECKOE 3arps3HEHue
OKpY’Karollel cpelibl COEJUHEHUAMH cepbl (KUCIOTHBIE JOXK/IU, 3arPsI3HEHHE BO3/yXa), CIIOCOObI
€ro NpeJoTBPAICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHbIE CTEIIEHN OKUCIICHUS.

A30T, pacnpocTpaHeHMEe B Ipupone, (GU3MYECKHEe U XMMHUYECKHE CBOMCTBa
(B3auMOJIeHiCTBHE C METaJsIaMH, BOJIOPOJOM, KHCIOpojoM). KpyroBopor aszora B mpupo/e.
AMMHaK, ero (pu3nuecKue ¥ XMMHYECKUE CBOMCTBA (OKUCIICHHE, OCHOBHBIE CBOWCTBA BOJHOTO
pacTBopa), IPUMEHEHHUE U TMOJIy4YeHUE B JIAOOPATOPUU U NPOMBINUIEHHOCTH. MOH aMMOHMS,
JIOHOPHO-aKLENTOPHbIM MeXaHu3M ero oOpa3oBaHusi. CoiaM aMMOHUS, UX (QU3HUECKHE U
XUMHYECKHE CBOMCTBA (pasjioK€HHE W B3aMMOJEHCTBHE €O IIEJI0YaMH), I[PUMEHEHHE.
KauectBennas peaxius Ha nonsl ammonusi. Oxcunst azota (I, I, 1, 1V, V). A3oTtucras kucnora.
A30THasg KucIOTa, €€ IojJydyeHue, (U3MYeCKMe W XMMUYECKHe CBoWcTBa (0o0mue Kak
OpEeJCTaBUTENsl Klacca KHUCIOT M cleudHuueckue), NpUMEHEHHe. XUMHMUYECKHE peakiHH,
JeKal[e B OCHOBE IOJIyYEHUS! a30THOM KHUCIOTHI B NMPOMBIIUIEHHOCTU. HUTpaThl U HUTPUTHI.
KadyecTBeHHBIE peaknuy Ha HUTpPAT- W HUTPUT-aHHOHBL. XHMMHUYECKOE 3arps3HCHHE
OKpY’Karollel cpeibl COeAMHEHUSMU a30Ta (KUCIOTHBIE 10K/H, 3arpsi3HEHUE BO3/1yXa, IIOYBBI U
BOJIOEMOB).

®ochop, ammorpomubie Moaudukanuu ¢docdopa (Oenmprii W KpacHbId  dochop),
¢usznueckue W XHMMHYECKHE CBOICTBa (B3aUMOJIEHCTBHME C METAJUIAMM, KHCIOPOIOM,
rajioreHaMu, KOHIICHTPHPOBAHHBIMU a30THO# U cepHOit kucnotamu). Okecuapsl dpocdopa (111, V),
dochopHas kuciora, puzndeckue 1 XMMHUYECKHe CBOUCTBA, mosyuyeHne. KauecTBeHHas peakius
Ha (ochaT-uonsl. [Ipencrasnenus o ranorenuaax pocdopa (I, V).

[TonsiTre 0 MUHEpaNbHBIX YA00peHusx. A30THble, (pochopHbIe, KOMIIJIEKCHBIE YA00pEHUs.
XUMHUECKOE 3arps3HEHUE OKPYXKAIOLIEel cpesibl CoeTMHEeHUAMH a30Ta 1 (ocdopa.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapaKTepHbIE CTEMIEHU OKHCIIEHMUS.

VYrnepon, amioTpornHbie Moaupukanuu (rpagut, anmas, ¢pyiiepeH, rpadeH, HAHOTPYOKH),
¢u3nyeckue M XMMHUYECKHE CBOMCTBAa MPOCTBIX BEIIECTB (B3aMMOJAEHCTBHE C METAllJIaMH,
HEMeTallJIJaMH, KOHLEHTPUPOBAaHHBIMM a30THOW M cepHOU kucioTramu). [Tonstue 06 agcopbumu.
Kpyrosoport yriepona B npupoae. Okcuasl yriepoaa, uX Gu3ndeckue u XMMHUECKHe CBONCTBA,
JeiCTBHE Ha >KMBbIE OpPraHM3Mbl, IOJYYEHHE M MPUMEHEHHE. OKOJIOTMYeCKHe MpoOIeMbl
aTMocdepsl, cBsizaHHble ¢ okcujaoMm yriepoxa (IV). VYronpHas kuciora m ee COIHM, HUX
¢usmueckue W XMMUYECKHE CBOMCTBA, TOJydeHWe U  npuMmeHeHue. KapOoHaThl,
rupokapOoHatThl, UX cBoiicTBa. KauecTBeHHas peakuus Ha KapOoHaT-wOHBL Vcmonb3oBaHMe
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIINIEHHOCTH U CETbCKOM XO031CTBE.

[TepBoHayanbHbIe MOHATHUSA 00 OPraHMYECKUX BEIIECTBAX KAK O COCNMHEHMSX YIiepoja:
yIJIeBOAOPOABI (MeTaH, 3TaH, OSTWJIEH, aleTUJIeH), ATAaHOJ, TJIMIEPUH, YKCYCHas KHUCIOTA.
[TpupoaHbIE WCTOYHHWKH YTIEBOAOPOAOB (Yroib, TPUPOAHBIN Ta3, He(Th), MPOAYKTHl HX



nepepadoTKH, MX poib B OBITY M NPOMBIIUIEHHOCTH. [loHSATHE O OMOJOTrMYECKH Ba)KHBIX
OpPraHMYECKHUX BEIECTBAX — JKUPaX, OCJIKax, YIrJIeBoJaxX — M HUX POJIM B JKU3HHM YeJIOBEKa.
EQuHCTBO OpraHM4ecKkux U HEOPraHUYECKUX COEAUHEHUM.

KpemHuuii, ero ¢usnueckue u XMMHUYECKHE CBOWCTBA (B3aMMOJAEHCTBHE C METajllaMH,
KHCJIOPO/IOM, YIJIEpOJIOM, raJIoreHaMH), IOIy4eHUe U IpuMeHeHue. Poib KpeMHuUs B IpUpoJie U
texauke. Okeun kpemuus (1V), kpeMHUEBas KUCIOTa, CUIMKATHL: (U3MUYECKUE W XUMHYCCKUE
CBOWCTBA, MOJYyYCHHE M MPUMEHEHHE B OBITY M NMPOMBIIUICHHOCTH. BaxkHelme cTtpouTensHbie
MaTepuajbl: KEpaMHUKa, CTEKJO, LIeMEeHT, OeToH, esne300eToH. IIpobnemsl OGe3omacHoro
MCII0JIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM JKHU3HH.

Bop. Ocobennoctu crpoenust aroma. OOmme mpeacTaBIeHus O (UIUUYECKUX U
XHMHYECKHUX CBOMCTBAaX. bopHas kucimora.

OKCIEpUMEHTAILHOE U3yYEHHUE BEILECTB U SIBJICHUMN:

O3HAKOMJIEHHE ¢ 00pa3laMy IPUPOAHBIX XJIOPHUIOB (TaJOreHUI0B);

IPOBE/ICHUE OIBITOB, OTPAKAOIINX (PU3HUECKHE U XUMHUECKHE CBOMCTBA TaJIOTEHOB M UX
COCIUHCHMIA,

W3Y4YEHUE CBOMCTB COJIIHOM KUCIIOTHI,

IPOBE/ICHUE KAaUeCTBEHHBIX peaKkLUil Ha XJIOpUa-, OpOMHJI- U MOJHUI-MOHBI U HaOJIIOJCHHUE
IPU3HAKOB X IPOTEKAHUS;

03HAKOMJIEHHE C 00pa3liaMu Cepbl U €€ IPUPOIHBIX COEINHEHUN;

HaOroieHue npoiecca 00yrIMBaHuUs caxapa Ioj JeicTBUEM KOHLEHTPUPOBAHHON CEpHOM
KHCJIOTBI;

U3Y4YE€HHE XUMUUECKUX CBOWCTB pa30aBIIEHHON CEpHON KUCIIOTBI;

NPOBEICHUE KAa4eCTBEHHBIX peakuuil Ha CyimbQua-, CyIbQuT- U CyabhaT-HOHBl U
HaOJr01IeHUE IPU3HAKOB UX MIPOTEKAHHUS;

O3HaKOMJICHHE C (U3MUYECKMMM CBOMcTBaMHu a3ora, (ochopa U HUX COCTUHEHHIH,
o0pa3maMu a30THBEIX U (HOCPOPHBIX yI0OpeHHii;

NoJIyueHue, coonpanue, paclio3HaBaHUE U U3YYEHHE CBOICTB aMMMaKa, U3y4eHHE CBOMCTB
COJIell aMMOHHUS;

NPOBE/IEHUE KaUeCTBEHHBIX PEaKkIMii Ha MOH aMMOHMS, HUTPUT-, HUTPAT- U (ochaT-uoHbI
Y U3y4eHUE MPU3HAKOB UX MPOTEKaHMUS,

WU3y4YEHUE B3aUMOJEHUCTBUS KOHUEHTPUPOBAHHOW A30THOM KHUCJIOTHI C MEIbHO, CBOWMCTB
dbocdopHOIi KUCTOTHI U €€ COJei;

O3HAKOMJIEHHE C MOJIEISIMU KPUCTAJUTMYECKUX PEIeTOK aiMasa, Tpagura U QysiepeHa, ¢
MPOLECCOM aACOpOLMN PACTBOPEHHBIX BEUIECTB AaKTHMBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM
IIPOTUBOTa3a;

HoJy4eHue, coOupaHue, pacro3HaBaHUe U U3yYeHHEe CBOMCTB YIJIEKHCIIOTO rasa;

NpOBE/IEHUE KayeCTBEHHBIX peakuuii Ha KapOOHAaT- W CWIMKAT-UOHBl M H3y4YeHHE
MPU3HAKOB UX MPOTEKAHUS;

M3Yy4eHUE B3aMMHBIX MTPEBPALIEHUI KapOOHATOB U T'HPOKapOOHATOB;

O3HaKOMJIEHHE ¢ oOpa3lamMu TNPHUPOJHBIX KapOOHATOB M CHIMKATOB, C MPOAYKLHUEH
CHWJIMKaTHOM IIPOMBILIEHHOCTH;

pelieHne HKCIEepUMEHTalIbHBIX 3a7ady 1nmo Teme «BaxHeilmme HeMeTaibl M MX
COECTMHEHU».

MeTayibl M X COeIMHEHUS

O6ume cBoiicTBa MeTamuioB. O0Ias XapaKTEepUCTUKA XUMHUYECKUX HJIEMEHTOB — METAJUIOB
Ha OCHOBAaHMM HX mNoJoxeHHs B [lepmoanueckoil cucreme Xumudeckux siaeMeHtoB [I. M.



MenneneeBa u cTpoeHusi aToMoB. Metaimibl A- u b-rpynn. CTpoeHue NpOCThIX BEIIECTB —
MeTaJlJI0B. MeTaindeckas CBA3b U METAITIMYECKasl KpUCTAJUIMUECKasl perieTka (IpUMUTHBHAs
KyOudeckas, OOBEMHO-IICHTPHPOBAHHAS KyOWYecKas, TIpaHEIeHTPUpPOBaHHAs KyOudeckas,
reKcaroHajbHas IUIOTHOYIIAKOBaHHAsA). 3aBUCHUMOCTb (PU3MUYECKUX CBOMCTB METAUIOB OT
CTPOEHUSI KPUCTAJIOB. DJIEKTPOXUMHUECKUI psia HanpskeHUH metamioB. O0Iue XuMUYecKue
cBoiictBa MetayuioB. OOmmMe CrnocoObl MONYYCHUS METAIUIOB, METaUTyprus. DJICKTPOIH3
pacIiIaBOB M pacTBOPOB COJICH Kak OAMH M3 CIIOCOOOB MoiydeHUs MmetauioB. lloHsTHE O
KOPpPO3MH METaJIJIOB, OCHOBHBIE CIIOCOOBI 3alMThl MX OT Kopposuu. CruiaBbl (CTajib, YyTyH,
JIOpaTIOMUHUMN, OpoH3a). [IpuMeHeHne MeTaioB U CIUIaBOB B OBITY U IPOMBIIIEHHOCTH.

Memannwt A-2pynn

[[{esrounble MeTANLIBL: NIOJIOKEHUE B lleproanyeckoi cucreMe XMMUYECKUX J1eMEHTOB [l
H. MenneneeBa, CTpO€HHE UX aTOMOB, HAaXOXACHHE B Ipupoae. OPU3NYECKUE U XUMUYECKUE
CBOMCTBA (Ha NMpUMeEpe HATpus M Kaius), noiydeHue. OKCUAbI U TUAPOKCHU]IbI HATPUS U KaJHs.
[TpyMeHeHre MEeTOUHBIX METAJUIOB U UX COEIMHEHUN. bruonornyeckas poJib HaTpUs U Kajusl.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B Ilepuogmueckoit
cucrteme xumuueckux snemeHTtoB JI. M. MeHpneneeBa, CTpoeHHE MX aTOMOB, HaXOXICHHUE B
npupone. Puznueckue U XMMUYECKUE CBOMCTBA MarHus M KajabLus. BakHelnne coequHEHUS
KaJplusl U MarHus (OKCUJ, TMJIPOKCHJ, COJM), CBOWCTBA, MpuMeHeHue. XKecTKocTb BOJbI U
crocoObl ee ycTpaneHus. KpyroBopor kajabiusi B IpUpo/e.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoKAeHUe B npupoje. dusnueckne U XMMUYECKHE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOIICTBAa OKCHIA U THAPOKCHA AOMUHUS. [IpuMeHenne amoMuHus
U €r0 CILIaBOB.

Memannwt b-2pynn

OOmast xapakTepucTuka MeTauloB b-rpynm (1moOOYHBIX NOATPYIM): IOJIOKEHUE B
[Tepuoanueckoii cucreme xumudeckux aiaemeHToB Jl. M. MenzaeneeBa, 0COOEHHOCTH CTPOEHUS
aTOMOB. SIBieHME «IpoBaia» 3JIEKTPOHA HAa NMPUMEpPE CTPOEHUS aTOMOB XpoMa, MeJu, cepedpa.
BaneHTHBIE COCTOSIHUSI arOMOB (-3JIEMEHTOB, CTEIIEHH OKHCIICHHS aTOMOB B COCAMHCHHSX.
3aBUCHUMOCTb KHCIOTHO-OCHOBHBIX CBOMCTB OKCHAOB M THIPOKCHJIOB METAJUIOB OT 3HAYEHUS
CTEMEHH OKHCIEHHUS OJJIEMEHTa B COEAMHEHMHM (Ha IpUMEpe COEIUMHEHUN Xpoma).
[TepBoHavasbHbIE PEACTABIECHUS O KOMIUIEKCHBIX COETUHEHUSIX.

Menp u cepeOpo: CTpoeHHE aTOMOB, CTENEHH OKUCcIeHHs. O0Iue KpaTKue MpecTaBIeHus
0 (pu3MuUecCKUX M XMMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB (B3aMMOJEHCTBHE C KHUCIOTAMHU-
OKHUCJIUTESIMHU), 00 MX OKCHMJaX, TMJIPOKCHIAX U COJSAX, X npuMmeHeHuu. [IpencraBienus oo
aMMHUayYHbIX KOMIUIEKcax cepebpa u menu. KauecTBeHHbIE peakIMM Ha KaTHOHBI Meau (2+) u
cepebpa.

[uHK: cTpoeHMEe aroMa, CTeleHb OKHUCICHUsA. XapaKTepucTHKa (PU3MUECKUX U
XUMHYECKMX CBOWCTB, TpUMEHEHHEe, aM(doTepHble CBOHCTBA OKCHIA M THAPOKCHJA.
KauecTBeHHbIE peakIi Ha KAaTHOHBI IIUHKA.

XKeneszo: crpoenue aroma, creneHu okuciaeHus. Haxoxnenue B npupone. dusnueckue n
XUMHYECKHE CBOWCTBAa JK€le3a, IpUMEHEeHHe. buonormueckas ponb xene3a. Oxcumpl,
ruapokcuabl u conmu keneza (II) m xenmesa (llI), ux cocraB, cBoiicTBa M mMOdy4YeHHE.
KauecTBeHHble peakiuy Ha KaTHOHBI jkeie3a (2+) u xenesa (3+). UyryH u crtayip — CIUIaBbl
xene3a. [IpouM3BOACTBO UyryHa M CTalM. OKOJOTMYECKHE MpOOJeMbl, CBS3aHHbBIE C
METAJITyprUUECKUMU IPOU3BOJCTBAMM.

DKCrepuMEHTAIbHOE U3yYEHHUE BEIIECTB U SIBJICHUMN:



O3HaKOMJIEHHE ¢ 00pa3liaMy METAJUIOB U CIUIABOB, X (PU3MUECKUMHU CBOMCTBAMU;

MOJEJINPOBAHUE METAUIMYECKOU KPUCTAININYECKOMN PEILETKY;

U3y4€HUE B3aUMOJACUCTBUS METAUIOB C BOJOW, C PAacTBOpPAaMHM COJEH U  KHCIOT,
UCCIICIOBAaHME TPOLIECCOB HJIEKTposin3a pacTBopoB xjopuna Meau () m wommpa xanwms,
KOPpPO3UHU METAILIOB;

U3ydyeHHe OCOOEHHOCTEH B3aMMOJCHCTBHS OKCHIOB KajbllUg M HATPUS C BOJOW, HX
TUAPOKCHUIOB — ¢ okcuaoM yrieposa (1V) u kucnoramu;

U3y4eHHe CBOMCTB KapOOHATOB U THAPOKApOOHATOB KalbLUs, )KECTKON BOJIBL;

M3Y4EHHE IIPOLECCOB MOJIIYYEHHs] THAPOKCUAOB XKeEJe3a, UX XUMHUYECKUX CBOWCTB;

U3Y4YEHHUE NPU3HAKOB MPOTEKaHUS KAUECTBEHHBIX PEAKIMIl Ha MOHBI (MarHus, KaibLus,
aJTIOMUHUS, [IUHKA, Jkene3a (2+) u xxenesa (3+), menu (2+);

HaOJI0IeHUE U ONKMCaHUE OKPAIIMBAHUS INIAMEHU HOHAMH HaTpUs, KaJIUs U KaJIbIys,

uccienoBanre aMpOTEPHBIX CBOMCTB TMIPOKCHAA altoMUHUsA, ruapokcuaa xpoma (I1) u
TUIPOKCU/IA LIUHKA;

pelIeHre IKCIIEPUMEHTAIbHBIX 33a4 110 TeMe «BakHel11e MeTabl U UX COSAUHEHUS».

XuMHSA U OKpYsKAKOLIas cpeaa

BemiectBa n MmaTepuansl B IOBCEJHEBHOM XM3HM ueloBeKa. BakHelmue Bemiecrsa u
MaTepuaibl, 00JIacTU MX NpUMEHEHUs. be3omacHoe HCIONIb30BaHHE BELIECTB U XMMHUYECKHUX
peakuuii B 0bITy. [lepBast moMoIb Py XUMHUYECKUX 0KOTaX U OTPABICHUSIX.

Hossle MaTepraisl ¥ TEXHOJIOTUU. [[pUHIUIIBI «3€IE€HON XUMUNY.

OCHOBBI JKOJIOTMYECKOH TIPaMOTHOCTH. XHMMHS M 3J0pOBbE. 3HAUCHHE H3YYaEMBIX
XUMHYECKHX DJEMEHTOB M WX COCAWHEHHH ais (DYHKIMOHUPOBAHHMS OpraHM3Ma YeJOBEKa.
[TonsiTue o 310poBOM 00pa3e KU3HHU.

XUMHUECKOE 3arps3HEHNE OKpY Karollel cpeabl. DKoJoruuyeckue npo0aeMbl, CBA3aHHBIE C
COCIMHEHUSAMU YIIIEpoAa, a30oTa, cepbl, Tskenbix Metaios. [lonsarue o IIJIK. Pons xumun B
PELIEHUH SKOJIOTHYECKUX MPOOIIEM.

OKCHepUMEHTAIbHOE H3Y4Y€HHME BEUIECTB U SBJIEHMI: O3HAKOMJIEHHE C oOpasuamu
MaTepHajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEpPHBIE MaTepUallbl), ONpeAeIeHHe KUCIOTHOCTH
IOPUPOJHBIX BOJ, MOJEIMPOBAaHUE Mpolecca 00pa30BaHUS KUCIOTHOTO JOXK[ISA, U3y4EHHE €ro
BO3/ICIICTBUS HAa MaTe€pHAaIbI.

IToBTOpeHue u 0060011IeHUe 3HAHUI OCHOBHBIX pa3Je/ioB KypcoB 8—9 kiaccos

ITepuognueckuii 3akoH U Ilepumonmyeckas cucreMa XHMHUYECKUX JJIEMEHTOB B CBETE
IIPEJICTaBICHUA O CTPOEHUS aToMa. 3aKOHOMEPHOCTM B M3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB M UX COEAMHEHUN B IEpUOAax U rpyImax.

CtpoeHue BelecTBa B TBEPAOM, )KMJIKOM U ra3000pa3HOM COCTOSIHUU. Bujpl xumudeckon
CBA3M. 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAIMYECKOW pEHIETKM U BHJIA
XUMHUYECKOU CBS3H.

Knaccudukanus XUMHUECKUX peaklMi MO pa3IudHbIM Ipu3HakaMm. [IporHosmpoBanue
BO3MOXXHOCTH TPOTEKAHUS XHUMHUYECKHUX TIPEBpallleHuH B pa3IUYHBIX YCIOBHUSIX HA OCHOBE
IIPEJICTaBICHUA XMMHUYECKON KHHETUKU U TEPMOJIMHAMUKH.

XVWMHYECKHE peakIuu B pacTBopax. [wumaponus cosell. Peakumm okucineHus-
BOCCTAHOBJICHHSI. DIIEKTPOJIU3.

CBolicTBa KUCIIOT, OCHOBaHUN M COJIeH B CBETE NMpPEACTaBIEHUI 00 3JIEKTPOIUTHUYECKON
JVCCOLIMALIMU U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUAX.

Mesicnpeomemmuuie ceasu



Peanm3zanust MeXpeIMETHBIX CBSI3€H MPH W3YUYECHUH XMUMHH B 9 KJIACCE OCYIECTBIISICTCS
4yepes MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHA, TaK ¥ MOHITUN, IPUHSITHIX B
OTJICTHHBIX €CTECTBEHHBIX HAYKaX.

OOmme ecTecTBEHHO-HAYYHbIC MOHATHUS: sIBJICHUE (Tpollecc), Hay4YHbIH (akrt, Tumoresa,
TEOpHsl, 3aKOH, aHaJIM3, CUHTE3, KIaCCUPUKAIMS, TEPUOJIUNIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICIb, TEXHOJIOTUS, MAaTCPUAITHI.

®du3nka: BEMIeCTBO, TENO0, PU3NYCCKUE BEITUYHUHBI, SAMHUIIBI U3MEPEHUs, Macca, 00BEM,
KOJINYECTBO TEIUIOTHI, aTOMBI U MOJICKYJIbI, arperaTHbIe COCTOSIHAE BEIECTBA, CTPOCHHE I'a30B,
KHUJIKOCTEH M TBEPIBIX (KPUCTAIUIMYECKHMX) TEJ, KPUCTALUTMYECKAsl PENIeTKa, AJIEKTPOH, SAPO
aToMa, MPOTOH, HEUTPOH, WOH, HYKIU, H30TOIBI, KBAaHTHI, PaIMOAKTUBHOCTh, albda-, OeTta- u
raMma-u3JIy9eHue, OJJICKTPUUYECKUN 3apsl, TPOBOJHHUKH, TOTYIIPOBOJHUKH, TUIJICKTPUKH,
COJIHCUHBIN CIIEKTP, Pa3JIO’KEHHE OEJIOro CBETa B CIIEKTP.

buonorus: skocucrema, Owuochepa, ¢doTocuHTE3, TpolEecChl 00MEHa  BEIIECTB,
MUHEPATBHBIC YIOOPEHUS, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIBl, TOPHBIC TOPOJbI, TIOJC3HBIC
UCKOIIaeMble, TOILTUBO, BOJTHBIC PECYPCHI, TUTAHETa 3eMJIs.

TexHONOTHSI:  CTPOWTENBbHBIC  TEXHOJOTHH, CEIbCKOXO3SHCTBEHHBIC  TEXHOJIOTHH,
TEXHOJIOTHH JICKTPOHHOU MTPOMBIIIJICHHOCTH, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YPOBHE OCHOBHOI'O OBILEI'O OBPA3OBAHUS (YT JIYBJIEHHbBIN YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B X0/1¢ 0O0y4YeHHS XMMHH B €IMHCTBE y4eOHOW M BOCIUTATEIBHOMN JEATEIbHOCTH
o0pa3oBaTeNbHONW  OpraHu3allMd B COOTBETCTBUH C  TPAIUIMOHHBIMH  POCCHHCKHMHU
COLMOKY/IBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IIPUHATBIMH B 0OLIeCTBE
IpaBUIAMU M HOpPMaMHM IOBEJEHUS U CIIOCOOCTBYIOT MpoOLieccaM CaMOIIO3HAHMS, CAaMOPA3BUTHUS
U COIMANTN3AIMH 00yYarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTH OOYYAIOMIMXCSI PYKOBOJICTBOBATHCS
CHUCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALUH M PACUIMPEHHE OIbITAa AEATEIbHOCTH Ha ee
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpMOTHYECKOr0 BOCIUTAHMA:

IPOSIBIICHUE [IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HAYYHOMY H
UCTOPUYECKOMY HACJIEJUI0, TOHUMAaHUE 3HAYEHUS] XUMUYECKON HAyKH U TEXHOJOIMU B JKU3HU
COBPEMEHHOI0 00LIEeCTBa, B pa3BUTUH SKOHOMHUKHU Poccuy u cBOero peruoxa;

2) rpa:kKAaHCKOro BOCIIUTAHUSA:

NPEICTAaBICHUE O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHU B
KOJIJIEKTHBE, MPOSBICHUE KOMMYHHUKATUBHOW KYyJNbTyphl B pa3HOOOpa3HOW COBMECTHOM
NeSITeIbHOCTH;

CTpEeMJICHHE K B3aMMONOHUMAHHUIO U B3aUMOIIOMOIIM B IIpoLecce yueOHON U BHEYy4YEOHOU
NeSITeTbHOCTH;

TFOTOBHOCTh OLIGHHMBaTh CBOE IIOBEJEHHE W TOCTYIKHM CBOUX TOBApHILEH € NO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUIA OCTYIIKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHOIECTBE M  XUMHYECKOW  PEaKIHy,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKH W HEOOXOJUMBbIE JJISi MOHMMAaHUS
CYIIHOCTH Hay4YHOI KapTHUHBI MUPa;

OCO3HAHWE [EHHOCTH HAyYHOTO TIO3HAHUS JUIsI Pa3BUTHS KaKIOTO 4YeIOBEKa U
MIPOM3BOIUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJIM U MECTa HAyKH «XHMHUS» B CHCTEME HayUHBIX
IPECTaBICHUN O 3aKOHOMEPHOCTSAX Pa3BUTHsI MPUPO/IbI, B3AUMOCBA3SIX YelIOBEeKa C MPUPOIHOM
Y TEXHOJIOTHUYECKOH CPEON;

MO3HABATENIbHAST MOTHBAIMA M WHTEpEC K OOYYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOpPa3BUTHI0O M CaMOOOPA30BaHMIO, K HCCIIENOBATEIBCKON MESATEIHHOCTH, K OCO3HAaHHOMY
BbIOOpY HalpaBlIeHUs U YPOBHs JalibHEHIero ooydyeHus;

4) BocnUTaHUS KYJIbTYPbI 310POBbS:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTaHOBKA Ha 3JI0OPOBBI 00pa3 »KHW3HH, OCO3HAHWE MOCIEICTBHA ¥ HENPUSITHE BPEIHBIX
OpUBbIUEK (YMOTpeOJIEHUsT aJKOrojsi, HApKOTHKOB, KypPEeHHs), HEOOXOAMMOCTH COOIOACHUS
npaBuil 6€30MACHOCTH NMPH OOPAILEHUH C XUMHUYECKUMH BEIIECTBAMH B YUEOHBIX M KU3HEHHBIX
CUTYAIIHSX;

5) Tpy10BOrO BOCIUTAHMS:

(dopMHpOBaHHE 1IEHHOCTHOTO OTHOMICHUS K TPYAOBOM IESATENbHOCTH KaK €CTECTBEHHOM
NOTPEOHOCTH YeJIOBEKa M K MCCIIE0BATENbCKOM IeATENHOCTH KaK BHICOKO BOCTpEOOBAaHHOHM B
COBPEMEHHOM OOIIECTBE;



pa3BUTHE HHTEpeca K MmpodeccusiM, CBSI3aHHBIM C XUMHEH, B TOM uucie K mpodeccusm
Hay4YHOU c(hephl, 0CO3HAHNE BO3MOKHOCTH CaMOpeaTn3aliuu B 3Toi chepe;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

OCO3HAaHHE HEOOXOAMMOCTH OTHOLICHHS K MPHPOJE KaK MCTOYHUKY XU3HU Ha 3emie,
OCHOBE €€ CYLIECTBOBAHHSI;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYyJIbTYphI: MPHOOPETEHUE OMBITA IUIAHUPOBAHUS
MOCTYIKOB M OILIEHKM HUX BO3MOXXHBIX TOCJEJACTBUN ISl OKpYXalolled Cpeibl; OCO3HAHUE
JI00aNbHOTO  XapakTepa OJKOJOTUYECKUX TMpoOJIeM U MyTed HuX peHIeHUs; CIOCOOHOCTh
NPUMEHATHh 3HAHMS, MOJIY4YaeMble NPU U3YYEHUM XHUMHHM, Uil PEUICHUs 3a7a4, CBA3AHHBIX C
OKPYKaIOIIEeW CPEAO; aKTUBHOE HENPUITHE JECUCTBUM, IIPUHOCIIINX BPEJ OKPYXKAIOIIECH CpeLe;
OCO3HAHHE CBOCH POJIM KaK TpakJaHWHA M MOTPEOUTENS B YCIOBHIX B3aMMOCBS3H IPUPOIHOM,
TEXHOJIOTMYECKOM M COLIMAIIBHOM Cpel; TOTOBHOCTh K YYACTHIO B IMPAKTHYECKOU NIEATEIbHOCTU
3KOJIOTUYECKOW HAIPaBJIECHHOCTH.

METANPEIAMETHBIE PE3YJIBbTATHI

MeranpeameTHble pe3yiabTaTbhl OOYYaIOLIIUMXCSA, OCBOMBIIMX IMPOTrpaMMy [0 XHUMHUHU
OCHOBHOT'0 00111ero 00pa3oBaHusl, BKIOYALOT:

YCBOGHHE  MEXAMCLUUIUIMHAPHBIX  (MEXMPEAMETHBIX)  IOHATHH,  OTpaXkaroUIuX
MaTepuaibHOE €IUHCTBO MHpa U IMpOLecC MMO3HAaHUS (BELIECTBO, CBOMCTBO, SHEPTHUs, SBIICHUE,
Hay4HbIM (aKT, 3aKOHOMEPHOCTb, THUIOTE3a, 3aKOH, TeopHs, HaOIIoleHUe, H3MEpEeHHe,
UCCIIEIOBaHKE, SKCIIEPUMEHT U JIPYyTHE);

OBJIAJICHHE YHUBEPCaJIbHBIMU y4eOHBIMU JIEHCTBUAMU (mo3HaBaTEIbHBIMU,
KOMMYHHUKATHBHBIMH, PETYISITUBHBIMH), BaXKHBIMHU ISl TIOBBIIIEHHS 3()(HEKTUBHOCTH OCBOCHUS
colepkaHus ydeOHOro mpeamera, (OPMHUPOBAHMS KOMIETEHIUM, a Takke IPOEKTHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH 00yYaroIUXCcs B Kypce XUMUH;

CHOCOOHOCTH MX MCIIOJIB30BATh B y4eOHOI, TO3HABATEILHOW U COIIMATILHOM MPAKTHKE.

ITo3naBaTebHBbIE YHMBepPcaJIbHbIe YUeOHbIe 1elicTBUS
ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJb30BaTh IIPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
pPacKpbIBaTh CMBICH XMMHMYECKHX TMOHSTUH (BBLAENATh HX CYLIECTBEHHBIE IPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C APYTUMHU MOHATHSIMM); aHAJIU3UPOBATh, CPABHUBATh, 0000IATS,
BBIOMpPAaTh OCHOBaHMA JUIs KJIACCU(PUKAMM M CHCTEMAaTHU3allMM XMMUYECKHUX BEIIECTB U
XUMHUYECKHX pPEaKIMi; yCTaHABIMBATh INPUYMHHO-CIIEACTBEHHBIE CBSA3M MEXAY OOBEKTaMU
U3YYEHHUS; CTPOUTH JIOTUYECKUE PACCYKICHUsS (MHIAYKTUBHbBIC, NEAYKTUBHBIE, 110 AHAJIOTUH);
npeyiaraTb KpUTEPUU M BBISBIATH OOIIME 3aKOHOMEPHOCTH M IMPOTUBOPEUYHUS B H3y4aeMBIX
IpoLeccax U SABJICHUAX; IPOBOAUTH BBIBOABI U 3aK/IKOYCHUSA; YMEHUS NPUMEHATH B IIpOLEcce
NO3HAHUS MOHATUS (IPEAMETHBIE U METalpeMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCIIOJIb3YEMbIE B XMMHHU, MPEOOPa30BbIBATh MOJEIbHBIE MPEACTABICHUS — XUMHUYECKUN 3HaK
(cUMBOJI BJIEMEHTA), XUMHUYecKass popMysia U ypaBHEHHE XMMHUECKON peakuu — Mpu pelieHun
y4eOHBIX 3a/1a4; C YYETOM 3TUX MOJENbHBIX MpPEJCTAaBICHUN XapaKTepU30BaTh H3ydaeMble
XUMUYECKHE BEILIECTBA U XUMHUUYECKHUE PEAKIIUH.

Ba3oBbie mucciaenoBareibckue AedcTBHA (METOAbI HAYYHOIO IO3HAHHWS BeELIECTB H
sIBJIEHMH):

YMEHUS IPUMEHATh METO/bI HAYYHOI'O IIO3HAHHUS BEILECTB U SIBJICHUN HA YMIIUPUYECKOM U
TEOPETUYECKOM YpPOBHSX B Y4eOHOH IO3HABAaTENbHOM M TMPOEKTHO-UCCIIEAOBATENBCKOM
JIeATEIbHOCTH;



YMEHUS MCIOJIb30BaTh IIOCTaBJIEHHBIE BOIPOCHl B KAau€CTBE MHCTPYMEHTA IO3HAHUS U
CaMOCTOSITENIFHO CTAaBUTh BOIIPOCHI; AHATU3UPOBaTh (HAKTHI, BBIABIATH U (OPMYIHUPOBATH
npobieMy, OmpeAessaTh LeNb U 33/Ja4H, COOTBETCTBYIOLIME PEIICHHIO MPOOJIEMBI; MpEeiaraTh
ONUCATENbHYI0 WIH OOBSACHUTEIbHYIO THUIIOTE€3Y M OCYLIECTBISATh €€ IPOBEPKY; YMEHMS
IPOBOJUTH U3MEPEHHsI HEOOXOMMBIX [TaPaMETPOB, BBIYUCIICHUS, MOJEIUPOBaHKE, HAOIOACHUSA
U DKCIEpPUMEHTHI (pealbHble U MBICIEHHBIE), CAMOCTOSATENBHO MPOTHO3UPOBATH PE3YJIbTATHI,
dbopMynupoBaTh 0000IIEHUS U BBIBOABI 110 pe3yJibTaTaM IMPOBEIEHHOIO OIBITA, HCCIEOBAHUS,
COCTaBJIATh OTYET O IPOJIETAHHON paboTe;

Patora ¢ undopmaunmeii:

YMEHUSI OPUEHTHUPOBATHCA B PA3IMYHBIX MCTOYHMKAX MHPOPMALUU (HAYYHO-TIOMYJIspHAs
JaUTEepaTypa XHMMHUYECKOTO COZAEp)KaHUs, CIPaBOYHBIE TOCOOMs, pecypchl MHTepHeTa);
aHaIM3UpoBaTh  MH(MOpPMALMI0 W KPUTMYECKHM  OLIEHUBaThb €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTb, OTOMPATh U MHTEPIPETUPOBATh MHPOPMALIMIO, 3HAUUMYIO JUISl PEIIEHUs
yueOHOH 3a1auu; yMEHUS NPUMEHATh DPA3IUYHBIE METOAbI U (HOPMYIHPOBATH 3aMpPOCHl IpPU
NOUCKEe U 0TOOpe nH(pOpMAIMK, HEOOXOAUMOM ISl BBITTOJIHEHHSI YIeOHBIX 3a7a4; UCIIOIb30BaTh
UHPOPMALIMOHHO KOMMYHHKATHBHbIE TEXHOJOIMM U pa3jIMYHble IIOUCKOBBIE CUCTEMBI,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAlbHYIO (DOpMYy HpeACTaBiIeHUS HHPOPMALUU (CXEMBI,
rpaduKy, AMarpamMMbl, TaOIUIBI, PUCYHKU U Apyrue (OpMBbI); yMEHUS HCIIOJIB30BaTh HAYYHBIN
SI3BIK B KQUECTBE CPEACTBA PabOTHI C XMMHUYECKOH MH(OpMAIHeii; TPUMEHITh MEKITPEIMETHBIC
(pusnyeckue u MaTeMaTHUECKUE) 3HAKU U CUMBOJIBI, (OpMYIIbl, aOOpEeBUATYpPHI, HOMEHKIIATYPY,
UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIAHOCTH.

KoMMyHUKaTHBHBbIE YHHBepcaIbHble yueOHbIe JelcTBUA:

1) ymeHus oO1eHus (MMCbMEHHOM U YCTHOM KOMMYHUKALIUN):

IPEICTaBIATh IOJyYEHHbIE PE3yJbTaThl IO3HABATEIbHOM [EATENILHOCTH B YCTHBIX U
INUCbMEHHBIX TEKCTax; IyOJMYHO BBICTYNATh C Mpe3eHTalueill pe3ylbTaTOB BbINOJIHEHUS
XUMHYECKOTO JKCIIEPHUMEHTa (MCCIIeI0BATEIbCKONW J1a00paTOPHOM MM TPAKTUYECKOH paloThI,
y4eOHOro MpPOEKTa); B X0Jle Juaiora u (Uiu) AMCKYCCUU 3a/laBaTh BOIPOCHI IO OOCYKaaeMoin
TE€Me U BbICKa3blBaTh HJI€H, (POPMYJINPOBATH CBOM MPEAJIOKEHHUSI OTHOCUTEIBHO BBIOJHEHUS
NPEeUI0KEHHOMN 3a1a4H.

2) yMeHHUs yueOHOro COTpYAHUYECTBA (TPYNIOBasi KOMMYHUKALKA):

y4acTBOBaTh B TIPYNNOBBIX (opMax padOThl: IUIAHUPOBATH OPraHU3aLMI0 COBMECTHOM
paboThl, ONpPENENATh CBOIO POJb, PACHPEACTATh 33Jaud MEX1y WICHAMU TPYMIbI; BBHIIOIHSITH
CBOIO 4acCTh pabOThI, KOOPIMHUPOBATH CBOM JEHCTBUS C AEHCTBUAMM JAPYIHX YJICHOB KOMaH/BbI,
ONpeAeNsiTh KPUTEPUH IO OLIEHKE KadecTBa BBIMOJIHEHHON paOoThl; pemiath BO3HUKAIOILIUE
npo0sieMbl Ha OCHOBE ydeTa OOHIMX HMHTEPECOB M COIJIACOBAaHUS IMO3MIIMHA, Y4acTBOBaTh B
o0cyx/1eHur, 0OMeHe MHEHUSIMU, «MO3TOBOM IITypMe» U APYTUX (popMax B3aMMOAEHCTBHSL.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

OBnaneHrue YHUBEPCATbHBIMH Y4YEOHBIMH PETYIATUBHBIMU JEHCTBUSMHU BKIIIOYAET
pa3BUTHE CaMOOpPraHU3aIluH, CAMOKOHTPOJISI, CAMOKOPPEKITHH, B TOM YHUCIIE:

YMEHUSl pemaTth y4eOHBbIEe M HWCCIEIOBATEIBCKUE 3allaud: CaMOCTOSTENFHO BBIOMPATH
croco0 pereHus yaeOHOM 3amaud (CpaBHUBATh HECKOJIBKO BAapUAHTOB DEIICHHS, BHIOMpATH
Haubosee MOAXOASAIIUNA C YYEeTOM CaMOCTOSTEIbHO BBIAEIICHHBIX KPUTEPHEB), MIAHHUPOBATH
CBOIO paboTy MpH pelIeHnH Y4eOHOUM MM UCCIeoBaTeNbCKON 3aaui; Ha OCHOBE MOTYyYEHHBIX
pe3ynbpTaToB (HOPMYyIUPOBATH O0OOIIEHNS W BBIBOJABI, MPOTHO3HPOBATH BO3MOKHOE PAa3BUTHE



MPOLIECCOB; AHATU3UPOBATH PE3YJbTaThl: COOTHOCHUTH CBOM JACUCTBUA C IUIAHUPYEMBIMHU
pe3yJabTaTaMu, OCYIIECTBJISITh CAaMOKOHTPOJIb  JACSTEIbHOCTH, KOPPEKTUPOBATh  CBOIO
JIESTEIBHOCTh HA OCHOBE CaMOAHaIM3a U CAMOOLICHKH.

HPEAMETHBIE PE3YJIbTATDHI

[IpenMeTHbie pe3ynbTaThl OCBOSHUS MPOrPaMMbI 1O XHUMHH OCHOBHOTO OOIIEro
o0pa3oBaHus Ha YrIIyOJEHHOM YpOBHE MMEIOT 00Iee COAEPIKaTEIbHOE SAPO C MPEAMETHBIMU
pe3ynbTaTamMu 0a30BOTO YPOBHSI, COTJIACOBAHBI MEXIY COOOH, UTO MO3BOJSIET PEAIM30BHIBATH
yriayOleHHOe M3y4YeHHEe KaK B paMKax OTAEIbHBIX KJIacCOB, TaK M B paMKax pealn3aluu
WHAVBUAYAIBHBIX  00pa30BaTEeNbHBIX TPAGKTOPHiA, B TOM 4HCIE HCIOIB3Ys CETEBOE
B3aMMOJICCTBHE opranu3anuu. [1o 3aBepieHnH pearn3aiuy IPorpaMMbl YTIyOJIeHHOTO YPOBHS
oOyuJaromuecsi CMOTyT JieTaJlbHee OCBOUTh MaTepHall, OBIAAE€Th PACIIUPEHHBIM KPYTrOM MOHSATUI
U METOJIOB, pelaTh 3a7auu 60j1ee BHICOKOTO YPOBHS CIOKHOCTH.

[IpenMeTHbie pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYAIONIMMHUCS HAYYHBIX 3HAHHM,
YMEHHIA M CIIOCOOOB JIEHCTBUH, CHEIM(PUICSCKUX IS TMPESIMETHONH 00acTu «XHMHS»; OCHOBBI
Hay4YHOI'O MBILIUICHUS; BU/IBI AESTEIBHOCTH 10 MOJIYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIIPETaLlUu,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUE€OHBIX U peajbHBIX KU3HEHHBIX YCIOBUSX;
00eCTIeYrBaOT BO3MOYKHOCTh YCIIEITHOTO O0YYESHHSI Ha CIEAYIOIIEM YPOBHE 00pa30BaHMUsL.

Conepxxanue IEPBOTO roja oOydeHus obecrnieunBaeT PEEMCTBEHHOCTh
€CTECTBEHHO-HAYYHBIX 3HAHWM, TPUOOPETEHHBIX YYAIIUMUCS paHee MPU M3YUYCHUH MPEIMETOB
«Oxpyxaromuii Mup», «buonorus», «l'eorpadusy, 1 3HaHUIA, KOTOPbIE 00yJarOIIKUecs MOay4yaT
P U3YYCHUH Kypca XuMuH B 89 kiaccax.

N3yuenune Kypca B 7 Kj1acce MO3BOJISIECT MOATOTOBUTh yUaIlMXcsl K M3y4EeHHUIO Kypca 8 U 9
KJIACCOB, a TAKXKE JAET BO3MOKHOCTh CHU3UTh HHTEHCUBHOCTh U3YYCHHUS OCHOB HEOPTaHHUECKOM
xumMuu B 8 U 9 kiaccax, chOpMHpPOBaTh YCTOWYMBBIN MMO3HABATEIBHBIM MHTEPEC K XUMHH Kak
IKCIIEPUMEHTAJILHOW HAyKe, IPEJICTaBICHHE O BAXXHOCTH M HEOOXOJUMOCTH XUMHUYECKHX
3HAHWH TSI JTFOOOTO YesIOBEKa, M3YUYUTh BEIIECTBA, OKPYKAFOIIKME IIIKOJIHHUKOB B TTIOBCEAHEBHOM
KU3HU, UX BO3JICHCTBHE HA OPraHW3M YeJOBEKa, JUISI TOTO YTOOBI MPABWIBHO MPUMEHSTH WX,
pacHIMpsATh KPYyro3op ydaliuxcsi U pa3BUBaTh MX CIICIMAIbHBIC YMEHUS — YMEHHs HAOJFO1aTh,
JieNaTh BBIBOJABI HAa OCHOBE HAOIOJEHMM, oOpamarbcsi C BEHIECTBAMHU B OBITY, BBIIOJIHATH
HECJIOKHBIE OTBITHI, TPOBOJIUTH MCCICIOBAHUS C COOIIOIEHNEM MpaBmil Oe3omacHocTu. Kpome
TOTO, W3yYeHWE JaHHOrO Kypca JaéT BO3MOXXHOCTh pa3BHBATh OOIIeydeOHBIC YMEHUS
(aHamM3UpOBaTh, YCTAHABIMBATh TMPHUYMHHO-CJICJACTBEHHBIC CBS3M, JENaTh YMO3AKIIOUYEHUS W
BBIBOJIBI, Pa0OTaTh ¢ HAYYHO-TIONYJIIPHON M CIPABOYHOM JUTEPATYpOi, CPaBHUBATH, BBIICIATH
riiaBHoe, 0000IaTh, CHUCTEMATU3UPOBATH MAaTEpPHAT), CAMOCTOATEIBLHOCTh M TBOPYECKHUE
CIIOCOOHOCTH TIPH PEIICHUH MPAKTHICCKUX 3a]1a4.

K xoHmy oOyuenus 6 8 knacce y oOydaromierocs OyayT COPMHUpPOBAHBI CIEIYIOLIHE
NPEMETHBIC PE3YJIbTAThl U3YUCHHS XMMHUHU Ha YIITyOJICHHBIM YPOBHE:

pPacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX ITOHATHI: aTOM, MOJEKYIa, XUMHUYECKUU
AJIEMEHT, METaJl, HEMETAIUJI, AJUIOTPONUs, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpOHAS ¥ HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTENbHASI aTOMHAs M MOJICKYJIsSIpHasi Macca,
KOJIMYECTBO BENIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBas JO0JISI XMUMHUYECKOTO 3JIEMEHTa B
COCTMHCHUH, MOJISIPHBIA 00BEM, OTHOCHUTEIbHAS TUIOTHOCThH Ta30B, OKCH/I, KUCJIIOTa, OCHOBAHHE,
colib, aM(OTEepHBI OKCHJ, aM(POTEePHBIA TUAPOKCHU], XUMHUYECKas peaklus, KiaccH(HUKaIUsI
peaKIuii: peakiiuu COCTUHEHHS, PEaKIIUN Pa3NIOKEHUs, PEaKly 3aMeIIeHUs, peakiuu oOMeHa,



9K30- M SHIOTEPMHUYECKHE PEAKLUHU; TEIIOBOM 3(PQPEKT peakluu; siApo aToMa, JIEKTPOHHBIN
CJIOM aToMa, aTOMHasi OopOUTallb, paJuyCc aromMa, XUMUYECKas CBs3b, MOJIIPHAS M HEMOJSpHAs
KOBaJIEHTHAasl CBS3b, HOHHAsl CBS3b, MOH, KaTHOH, aHMOH, PAacTBOP, MaccoBas JOJs BELIECTBA
(mpolleHTHas KOHLEHTpalus) B pacTBOpE, MOJISIPHas KOHLEHTpalMs BELIeCTBa B PacTBOPE;
JJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, OKUCIUTEIH U BOCCTAHOBUTENN, OKHCICHUE U
BOCCTAHOBJIEHHE, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, METO/] 3JIEKTPOHHOTO OajaHca;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX IOHATUH M TNPUMEHATH 3TU
IIOHSTHS IIPU ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIEHUs (JOPMYJI BEIIECTB U YpPaBHEHUI
XUMHYECKUX PEAKIIUM;

OTNpeNeNiATh BAJCHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApHBIX COCIMHEHUAX, CTEIEHb
OKHCJICHHSI 2JIEMEHTOB B OMHAPHBIX COEIMHEHUAX, IPUHAJIC)KHOCTD BELIECTB K ONPEACICHHOMY
KJlaccy coeAMHEHWi mo QopMynam, BHIbI XUMHYECKOM CBsI3U (KOBAJEHTHOM M HMOHHOH) B
HEOPraHUYECKUX COEANHEHUSX;

pPacKpbIBaTh CMBICII 3aKOHOB COXpPAHEHHMsS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
ITepuognueckoro 3akona J[. 1. Menzaeneesa, arOMHO-MOJIEKYJISIDHOM TEOPUH, 3aKOHA ABOTagpo
U €ro CIEICTBUHM, MPEACTABIECHUH O HAY4YHBIX METOJAX IIO3HAHMs, B TOM 4YHCIE
OKCIEPUMEHTAJIbHBIX W TEOPETUYECKMX METOAAX HCCIEOBAaHUS BELIECTB U H3yYCHUS
XUMHYECKUX PEAKIIUN;

JEMOHCTPUPOBaTh IOHMMAHHUE IIEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB XUMHUYECKHX
3JIEMEHTOB OT UX NosioxkeHus B [lepuoaudeckoii cucreme:

ONHKCBHIBATh W  XapakTepu3oBaTh TaOmmuHyro ¢Gopmy Ileprmogmueckoid  CHUCTEMBI
XUMHUYECKHMX 3JIEMEHTOB: pa3jiMyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOodHas
noarpynna (b-rpymnna)», «maisle IepuoIbl» U «OOJbIINE TEPUOIBDY;

COOTHOCUTh 0003HaueHus, KOoTopble HMeroTcss B Tabnuue «llepuoauueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa», ¢ 4HCIOBBIMU XapaKTEPUCTHKAMHU CTPOEHUS
aTOMOB XMMMUYECKHUX DJEMEHTOB (cocTaB M 3apsij sjapa, oOlee YHUCIO JJIEKTPOHOB U
pacripesielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

OOBSICHATh CBSI3b MOJIOXKEHHUs 3yieMeHTa B llepmoauueckoil cucteme c pacnpeseneHneM
AJIEKTPOHOB IO HEPTETUYECKUM YPOBHSM, [TOJYPOBHSAM M OpOUTAISIM aTOMOB IEPBBIX YETHIPEX
NEPUOJIOB;

KJaccu(UIUPOBaTh XMMHUYECKHE 3JIEMEHThI, HEOPraHWYEeCKHE BEIIEeCTBA, XUMHUYECKUE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOIMX B PEAKIIMU BEILIECTB, [0 TEINIOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMUCHIBATDH) (U3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX U CIOKHBIX
BEIIECTB: KHUCJIOPOJAA, BOAOPOJA, BOAbI, OOIIME XMMHUYECKHE CBOMCTBA OKCHAOB, KHUCIOT,
OCHOBAaHMN M COJIEH, TEHETHYECKYI0 CBSI3b MEXIy HUMH, MOATBEpXKAas MpUMEpaMu
MOJIEKYJISIPHBIX YPaBHEHUI COOTBETCTBYIOLINX XMMHUUECKUX PEAKIIM;

OMKCHIBATh POJb KHUCIOPOJA, BOJAOPOAA M BOJABI B MPHUPOAHBIX MpOIECCax, B MKUBBIX
OpraHM3Max, WX TpPHUMEHEHHE B PAa3JIMYHbIX OTPACISIX MPOMBIIUIEHHOCTH, BO3MOXKHOE
HCIIOJIb30BaHNE B COBPEMEHHBIX TEXHOJIOTUSAX;

OOBSICHATh M TPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX COCTaBa M
CTPOEHHS, BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAILIEHUI B Pa3IUYHbBIX YCIOBUSAX;

BBIUHCIISATh OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJSPHYIO MacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIBHYIO JOJII0 XMMHMYECKOIO 3JEMEHTa B COEAUHEHHMHM, MAacCOBYIO JIOJIO
XMMHUYECKOT0 3JIEeMEHTa 10 (popMylie coelMHEHHs, HAXOIUTh MPOCTEUIIYI0 (OpPMYIly BellecTBa
[0 MacCOBBIM WJIM MOJIBHBIM JOJSIM 3JIEMEHTOB, MAacCOBYIO JOJIO BELIeCTBa B PacTBOpE,



MOJIIDHYIO KOHIICHTPAlMIO0 BEIECTBA B PACTBOPE, NPOBOIUTH pacdeThl IO YPaBHEHUIM
XAMHYECKON PEAKIIUY;

IIPUMEHSATh OCHOBHBIE OIEpAallMM MBICIUTEIbHOW JEATEIIbBHOCTH — aHalu3 U CHHTE3,
CpaBHEHHE, 0000lLIeHHe, CHCTeMaTH3alMio0, KJIACCU(PUKALMIO, BbIBIEHUE IPUYUHHO-
CJIEICTBEHHBIX CBA3CH — JUIsl U3yYEHUS CBOMCTB BELIECTB U XMMHUYECKUX PEAKIUM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HAOJIIOJIEHUE, U3MEPEHHE, MOJECIUPOBAHME, SKCIEPHUMEHT
(peanbHBIN M MBICTICHHBIH) — 111 OCBOCHUS y4eOHOTO COJIepIKaHMS;

PacKpbIBaTh CYIIHOCTH IIPOLIECCOB OKHUCIEHUS U BOCCTAHOBIICHHUS, COCTABIISITh YPABHEHUS
IPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI (METOJOM 3JIEKTPOHHOIO OajaHca);

YCTAQHABJIMBATh CBSI3M MEXAY PpEIbHO HAOIOJAaeMbIMM XUMHUYCCKUMH SBICHUSIMU U
IpoIecCaMH, MPOUCXOMSIIMMH B Makpo- ¥ MHUKPOMHpPE, OOBSCHATh MPUYMHBI MHOTO0Opa3us
BEIIIECTB, COOTHOCUTh XUMHUYECKHE 3HAHUS CO 3HAHUSIMU APYIHX Y4EOHBIX NIPEIMETOB;

coOmoaTh IpaBuiga Oe3omacHoM paboTel B J1abopaTopud MpU  HUCHOJIb30BAHUU
XUMHUYECKOH TOCYAbl W OOOpYIOBaHHUS, a TakXKe MpaBuia OOpalIeHUs C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKLHUSMHU BBIIIOJHEHUS Ja00PaTOPHBIX ONBITOB U MPAKTUYECKUX padOT IO
HOJYYEHUIO U COOMPaHMIO Ta3000pa3HbIX BELIECTB (BOAOPOJA U KHCIOPOJa), PUTOTOBICHUIO
pacTBOPOB C  ONPEIECICHHONM MAacCOBOM JI0JIEH PACTBOPEHHOIO BELIECTBA, PELIECHUIO
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «OCHOBHbBIE KJIACChl HEOPTAaHUYECKUX COETUHEHUNY;

JEMOHCTPUPOBATh BJa/IcHHE OCHOBAMU XUMHUYECKON IPAaMOTHOCTH, BKJIIOUYAIOIIEH YMEHUs
Oe30macHOro oOpalleHuss ¢ BEIIECTBAaMH, MCIOJIb3YEMbIMH B IOBCEJIHEBHOM JKU3HHU, a TaKKe
3HaHHE [TPABUJI MIOBE/ICHUS B LIESIX COEPEKEHUS 3I0POBbsI U OKPYXKAIOILEH Cpe/ibl.

K koHiy obOyuenuss ¢ 9 krnacce y oOydaromierocss Oynyr chOpMHpPOBAHBI CIEIYIONIHEC
NPEMETHBIC PE3YJIbTaThl U3YYCHHSI XUMHUHU Ha YIITyOJICHHBIM YPOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XMUMHWYECKHUX IIOHATHM: XHMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHCICHUS, XUMHUYECKast
peakuus, TernaoBoil 3¢ ekt peakuu, MoJib, MOJIIPHBIN 00BEM, pacTBOp;

JJIEKTPOJIUTBI, HEIIEKTPOIUTHI, JJIEKTPOJIUTUYECKAs AUCCOLMALINSA, PEaKLUU HOHHOIO
oOMeHa, THJIpPOJIU3 coJield, oOpaTUMble U HEOOpaTUMBbIE pEaKUUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH, OKHCIIMTENb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHUE,
AIIEKTPOJIN3, AJUIOTPONHUsA, aM(OTEPHOCTb, XHWMHYECKas CBs3b (KOBaJEHTHas, HOHHas,
MeTaJUIn4YecKas), MEXMOJIEKYIIpHble B3aUMOJEHCTBUS (BOAOPOAHAs CBS3b, CHUJIBI BaH-nep-
Baanbca), koMIJIEeKCHbIE COETUHEHUS], KPUCTAJUIMYECKUE PEIIeTKU (MPUMHUTHBHAsI KyOuueckas,
00BEMHO-LIEHTPUPOBaHHAs KyOWuecKas, IrpaHELEeHTpUpOBaHHAs KyOMueckas, rekcaroHajabHas
IUIOTHOYNIAaKOBaHHas1), KOPPO3UsI METAIJIOB, CIUIABbI; CKOPOCTh XUMHUYECKOM peakiuu, KaTajlus,
XUMUYECKOE DPABHOBECHE, DJJIEMEHTbl XHMHYECKOW TEPMOAMHAMUKM Kak OJHOM U3
TeopeTndecKux ocHOB xumuu; [1J1K;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHWMHWYECKMX IIOHATHA W TPUMEHSATh OTHU
MIOHATUS IIPU ONMCAHUM BEILECTB U UX MPEBPAICHU;

UCIOJIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JJISl COCTaBJIEHUS (POpMyI BEIIECTB M YPaBHEHUI
XUMUYECKHUX PEAKINN;

ONPENENATh BAICHTHOCTh U CTENEHb OKHUCIECHUS XMMHUYECKHX 3JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, NPHUHAMIEKHOCTh BELIECTB K OINPEACICHHOMY KIIACCy COCIUHEHHUU I10
dopmynaM, BHABI XUMHMYECKOW CBSI3W  (KOBAJCHTHOW, MOHHOM, METaJUIMYECKOH) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsij] HOHAa MO XHUMHUYEeCKoW ¢opMmylie, XapakTep cpeabl B



BOJHBIX pAacTBOpaXx HEOPraHMYECKHMX COCAMHEHUH, THUN KPHUCTAUIMUYECKOH  peleTKH
KOHKPETHOT'O BEIIIECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona /. 1. Menaeneesa u 1eMOHCTpUPOBATH €0
MOHUMAaHUE:

ONMKCHIBAaTh U  XapakTepu3oBaTb TabnuuHyro Qopmy Ilepuonnyeckoit cucTemsl
XUMHUYECKHUX JIEMEHTOB: pa3jnyaTh MOHATUS «A-rpynmna» u «b-rpymnmay, «Maisie IeprHoab» U
«00bIINE TEPUOIBIY;

OOBSCHATH CBSA3b MOJOXKEHHs 37eMeHTa B [lepuonuyeckoil cucteme ¢ pacnpenesieHueM
3JIEKTPOHOB O YHEPIeTUYECKUM YPOBHSM, IMOAYPOBHSIM U OpOUTAIAM aTOMOB MEPBBIX YETHIPEX
HIEpUO/IOB;

BBIJICJIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB AJIEMEHTOB U MX COCIUHEHUI
(KUCJIOTHO-OCHOBHBIX U OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB OKCHAOB U T'HJIPOKCHJIOB)
B IIpeJieax MaJIbIX EPHOOB U TJIABHBIX MOJATPYII C YU€TOM CTPOCHHUS UX aTOMOB;

PacKpBIBaTh CMBICI TEOPUU DICKTPOJMTHYECKOW Iucconuanuu, 3akoHa [‘ecca u ero
CJICZICTBUH, 3aKOHA JIEHCTBYIOIIMX MaccC, 3aKOHOMEPHOCTEH M3MEHEHUS! CKOPOCTH XMMUYECKOH
peaKIuy, HAMpaBIIEHUS CMELICHUS XUMHUYECKOIO0 PAaBHOBECHS B 3aBHCHMOCTH OT Pa3iIHYHBIX
(hakTOpOB;

KJIaccu(UIUPOBaTh XMMHYECKHE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XUMHYECKHE
peaxiuu (0 YUCITy M COCTAaBY YYaCTBYIOUIMX B PEAKIMH BEIECTB, MO TerioBoMy 3 dekry, mo
arperaTHOMy COCTOSTHUIO pEareHTOB, MO W3MEHEHHUIO CTEeNEeHEeW OKHUCIICHUS XHMHYECKUX
3JIEMEHTOB, 10 0OPATUMOCTH, 110 Y4aCTHIO KaTaau3aTopa);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB HEOPTaHWYECKUX COEMHEHH, IOJTBEP)K/Iasi 3TO OMMMCAHUE TPUMEPAMHU MOJICKYIISIPHBIX
Y MOHHBIX YpaBHEHUI COOTBETCTBYIOUINX XUMHUUECKHUX PEaKIIHii;

COCTaBIISITh YPAaBHEHUS: DJIEKTPOIUTHUYECKON TUCCOLMAIMU KHCIOT, LIENOYei M COJeH;
NIOJIHBIE M COKpAIlEHHBIE YPaBHEHUS pPEaKIMii MOHHOTO OOMEHA; PeaKlWi, MOITBEPKIAIOLIINX
CYIIIECTBOBaHHE T€HETHUECKON CBS3M MEXIY BEIIECTBAMH PA3JIMYHBIX KIIACCOB;

pPacKpbIBaTh CYITHOCTh MPOIIECCOB THAPOIIN3a COJIe MOCPEACTBOM COCTABIEHHUS KPATKHX
MOHHBIX U MOJIEKYJISIPHBIX YpaBHEHUN PEaKIIfii, CyIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
PEaKIHii TOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO OallaHCca ATHX PeaKIluii;

NPEeJICKa3bIBaTh XapaKTep CPEIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepu30BaTh (OMUCHIBATh) (PU3NYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
(xucnopon, 030H, rpadur, aamas, KpeMHH, Oop, a3oT, docdop, cepa, XJIOp, HATPHUH, KU,
MarHui, KaJbIMid, ATFOMAHUH, *Kele30, Meb, IUHK, cepedpo) U 00pa30BaHHBIX MMHU CIIOKHBIX
BEIIECTB, B TOM YHCIIE€ X BOJHBIX PAaCTBOPOB (aMMHAK, XJIOPOBOJOPO, CEPOBOIOPO, OKCHIBI
yriepona (I, 1V), kpemuus (1V), azora (I, I, 1, IV, V) u docdopa (I, V), cepsr (1V, VI),
CepHHUCTasi, cepHas, a3oTHasi, ¢ocdopHas, yroiabHas, KPEeMHHEBAas KHUCIOTBI, OKCUABI U
rugpokcu bl MetauioB |A—IA-rpymn, amomunus, meau (11), nuaka, xenesza (11 u 111));

MOSICHATh COCTaB, OTJENBHBIC CIIOCOOBI TOJNIYUYEHUS W CBOMCTBAa CIIOXKHBIX BEIIECTB
(xucnopoacoaepKalue KUCIOTHl XJIOpa, a30TUCTasi, OOpHas, YKCyCHash KUCJIOTHI U WX COIIH,
ranoreau sl kpeMuus (1V) u gpocdopa (I u V), okcun u ruapoxeun xpoma (111), nepmanranar
KaJTus;

OIMCHIBAThH POJTb BAKHEHIIIMX M3y4aeMBIX BEHICCTB B MPUPOTHBIX MPOIIeccaX, BIUSHAC HA
JKUBBIE OpPraHU3MBbI, MPUMEHEHUE B PA3IUYHBIX OTPACISIX IKOHOMUKH, HCIIONH30BAHHE IS
CO3/IaHUSI COBPEMEHHBIX MaTEpUaIOB U TEXHOJIOTHIA,



NPOBOANUTH PEAKIUM, MOATBEPXKIAIOIINE KAYECTBEHHBIH COCTAaB PAa3IMYHBIX BEIIECTB,
pacrio3HaBaTh OIBITHBIM ITYTEM COACPKAIINECs B BOAHBIX PACTBOPAX MOHBI: XJIOPHUA-, OPOMHI-,
uoaua-, cynbdar-, docdar-, kapOoHaT-, CHIMKAT-, CYIbPUT-, CyIbPHUI-, HUTPAT- U HUTPUT-
WOHBI, THUIPOKCH-MOHBI, KaTHOHBI AMMOHWUS, MarHus, KaJbLHs, aJIOMHHUA, kene3a (2+) u
xkenesa (3+), menu (2+), nMHKA;

OOBSICHATH U MPOTHO3UPOBATH CBOMCTBA BAXHEHUIIINX M3Y4aeMbIX BEIIECTB B 3aBUCUMOCTH
OT MX COCTaBa U CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh
NPOTEKAaHUS XMMUYECKUX IPEBPALICHUI B Pa3IMYHBIX YCIOBHSIX Ha OCHOBE PAaCCMOTPEHHBIX
9JIEMEHTOB XUMHUUYECKON KMHETHKN ¥ TEPMOMHAMHKH;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYSIPHYIO U MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOTO JIEMEHTa 1Mo (popMysie COeAMHEHHS], MACCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
MOJIBHYIO JIOJIF0 XMMHYECKOTO JIEMEHTa B COCAMHEHHUHU, MOJISIPHYIO KOHIIEHTPALIMIO BEIIECTBA B
pacTBOpe, HAXOIUTh MPOCTEUIIYyIO (OPMYIIy BEIIECTBA IO MACCOBBIM HJIM MOJBHBIM JIOJISIM
3JIEMEHTOB, IPOBOJUTH PACUETHI 10 YPAaBHEHHSIM XMMHUYECKHUX PEAKLIUH C y4eTOM HEJOCTaTKa
OJTHOTO W3 pEareHTOB, MPAKTUYECKOTO BBIXO/A TPOIYKTa, 3HAYCHHS TeruioBoro 3¢ddexra
pEaKIUK, ONPEACTSATH COCTaB CMECEH;

cobmomaTh mpaBwia Oe3omacHOW paboOTel B JIaOOpAaTOpUM MPU  UCIIOJIB30BAHUU
XUMHYECKOH TOCYAbl W OOOpYIOBaHHS, a TakXKe MpaBuja OOpamleHHs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIHUSMH BBIITOJHEHUS JTAOOPATOPHBIX OMBITOB M MPAKTUYECKUX PabOT 1O
HOJTYYEHHIO U COOMPaHMIO Ta3000pa3HBIX BEUIECTB (aAMMHUAKa M YIJICKHCIOTO ra3a) U PEHICHHIO
9KCIIEPUMEHTAIBHBIX 33/]a4 110 TeMaM Kypca, IPECTaBIsATh pe3yIbTaThl SKCIIEpUMEHTa B hopme
BBIBOZIOB, JIOKA3aTeNbCTB, IPaUKOB, TAOJIHI U BBIBIATH SMIHPUIECCKHE 3aKOHOMEPHOCTH;

NPUMEHSATh OCHOBHBIC OIEpallMd MBICIUTEIBHON JEATEIbHOCTH (aHAIM3 ¥ CHHTES,
CpaBHEHHE, 0000IIeHNE, CHCTEMATH3aIUIO0, BBISIBICHHE MPHYUHHO-CIICICTBEHHBIX CBS3EH) MpH
U3y4CHUH CBOWMCTB BEUIECTB M XHMMHYECKHX pEaKIMi, BIAJIETh E€CTECTBEHHO-HAYYHBIMU
METOJaMU TMO3HaHUs (HaONIoIeHNe, W3MEPEHHE, MOACIHPOBAHNE, DKCIIEPHUMEHT (peabHBId U
MBICJICHHBIN);

OPUMEHATh MpaBHUia O€30MacHOro OOpalleHUs ¢ BEIIeCTBAaMM, HCIOJIb3yeMbIMU B
MIOBCEHEBHOM »KM3HM, MpaBHUJa MOBEICHMS B LENAX COEPEKEHHUs 30pPOBbS M OKpYXKarolen
NPUPOIHON Cpenpl, IMOHMMAaTh Bpea (OMacHOCTb) BO3JCHCTBHS Ha JKUBBIE OPTaHU3MBI
OTIpEIeICHHBIX BEIIECTB, MOSACHATH HAa TIPUMepax CIIOCOObI YMEHBIICHUS U MPEIOTBPAIICHHUS HX
BPEIHOIO BO3/EUCTBUS, 3HAUEHUE )KUPOB, OEJIKOB, YITIEBOJIOB JUIs OPraHU3Ma YeI0BeKa;

UCIIOJIb30BaTh MOJyYEHHbIE MPECTaBICHUs O cepax MpoPecCHOHATbHON NesITeIbHOCTH,
CBSI3aHHBIX C HAyKOH M COBPEMEHHBIMH TEXHOJOTHSMH, KaK OCHOBY IS NMPOQEeCcCCHOHATHHON
OpPHUEHTAIUH U JJISl OCO3HAHHOTO BEIOOpA XMUMHUH KaK NMPO(UIBHOTO MpeaIMeTa MPH MPOI0IDKEHUN
o0Oy4deHus Ha YPOBHE CpeiHero o01iero oopa3oBaHus;

y4acTBOBATh BO BHEYPOUHOM NMPOEKTHO-UCCIEN0BATEIbCKON NEATEIbHOCTH XUMUUECKON 1
XMUMHKO-DKOJIOTHYECKOW  HANpaBICHHOCTH, TPHOOPECTH  OMBIT TMPOBEACHUS  YUEOHBIX
HCCJIEIOBAaHUM B YCIIOBUSIX 00pa30BaTENIbHBIX OpraHM3allfii, a TakKe OpraHu3aluil (LEHTPOB)
JIOTIOJTHUTEIBHOT0 00pa30BaHUs JeTel.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KomngecTBo yacos DJIEKTPOHHBIE
HaunmenoBanue pa3ienoB u TeM (mdpoBsIe)
Ne n/nt KonrtpomnbHbie [TpakTnyeckue
MIPOrpPaMMBbI Bcero oOpa3oBarenbHbIE
paboThI paboThI pecypehl
Tema Ne 1.BemecrBa (11 yacoB)
1.1 [Ipenmer xumuu. Teno u BemecTBo 3
1.2 Yucrele BEIecTBa U CMECH 4
13 Pemenue 3a1a4 Ha BEIYKMCIIEHUE 5
' MacCOBOM JI0JH B CMECU
Tema Ne 2.CTpoenne u cBoiicTBa BemecTs (7 4acoB)
91 CTpyKTYpHBIE YaCTHUIIBI BEIIECTB. 5 1
' Xumuueckue GopMyIibl
2.2 Brruucnenust mo xumuueckum Gopmyinam 2 1
Tema Ne 3. Cioxknble BeniecTBa (8 4acoB)
2.4 XUMHYECKUE PEAKITUN 6 1 1
CocraBnenue ¢hopMyn OMHAPHBIX 5

COeTMHEHUN

Tema Ne 4.0cHOBHBIE KJIACCHI HEOPTAHUYECKHX COeIMHeHn i (SuacoB)

OKcuabl 2
KucaoTtel 1
OcHoBaHusA 1

Tema No5. BemecTBa BOKpYr Hac, ¢ HAMH H POTHB Hac (2 yaca)




Oxkcuj BoJiopoja - Boja.

1
Kucnopon.
BeniectBa 1 )kMBOM OpraHu3m 1
Pe3epBHOE Bpems 1
OBILIEE KOJIMYECTBO YACOB I10 34 5
ITPOI'PAMME
8 KJIACC
KommuecTtBo wacoB
Ne HaunmenoBaHue pa3iesnoB U TeM DneKkTpoHHbIC (IU(PPOBEIE)
KoHTtponbHbIe [IpakTrueckue
/1 MpOrpaMMBbI Bceero o0pa3oBaTenbHbIE PECYPCHI
paboThI paboThI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acThb
11 €CTECTBO3HAHHUS U MPAKTUYECKOMN 10 2
NEeATEIILHOCTH UeI0BeKa
1.2 BemecTBa 1 XuMudeckue peakuuu 40 1
Hroro mo pazueny 50
Pa3nes 2. BaskHeiimme npeacTaBUTeI M HEOPraHUYECKUX BelIeCTB
Bosnyx. IToustue o ra3zax.
2.1 A% 15 1
Kucnopon. Oxcunbt
Bonopox. IToaarne o kuciaorax u
2.2 HOPOA 13 1
COJISIX
Boga. Pactopsl. [Tousarue 00
2.3 8 P 18 1
OCHOBaHUIX
2.4 OCHOBHBIE KJIaCCHI 24 1 1




HEOPraHUYECKUX COCIMHEHUN

Wroro no pazueny 70

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

[Tepuonuueckuii 3aKOH U
31 [lepnonnueckas cucrema 99
XUMHUYECKUX dieMeHToR /1. .
MenneneeBa. CTpoeHue atoma
XuUMHUYECKas CBA3b.
3.2 OkuCIUTENBHO- 25 1
BOCCTAHOBUTEJIbHBIE PEAKIIUU
Hroro no pazneny 47
PeszepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 170 3 5
[TPOIT'PAMME
9 KJIACC
Ne n/mn HanmenoBanue pa3ienoB 1 TEM IPOrpamMMsl Komnmuectso yacos DNeKTPOHHBIE

Bcero Konrponsusle  IIpaktnueckue  (UMPPOBHIE)




paboThI paboThI o0Opa3oBaTenbHbIC
pecypchl
Pa3nes 1. BemecTBO M XMMHYecKasi peakius
11 [ToBTOpEHME U YriTyOJICHHE 3HAHUH O 13
BEIIECTBE
12 OcHOBHBIE 32aKOHOMEPHOCTHU MTPOTEKAHUS 15 1
XUMHUYECKUX PEaKITUi
13 DNEKTPOIUTHYECKAS AUCCOIUAITHS. 29 1 )
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Htoro no paznemny 50
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO01mmas XxapakTepruCTHKa XUMUIESCKUX 10 1
' anemeHToB VIIA-rpymnmsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 15
COEMHEHHS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemeHTOB VA-rpynnsl. A30T, pochop u ux 18 1
COEMHEHHS
OO61mas xapakTepuCcTHKa XUMUYECKIX
2.4 aneMeHToB |VA-rpynnsl. Yriuepoa u 17 1 2
KpPEMHUU, UX coequHeHus. bop
Hroro 1o pasuery 60
Pa3nen 3. MeTa/jibl M MX COeAMHEHUS
3.1 OO0mMe cBoiicTBa METAIIOB 10




3.2 Baxkuerie MeTaibsl 1 UX COSTUHEHUS 25 2
Wroro no pazueny 35
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemecTBa 1 Matepuaisl B )KM3HU YEJIOBEKA. 5
' OCHOBBI 3KOJIOTHYECKOM IPaMOTHOCTH
Hroro no pazgeny )
Pasznea 5. O0001menne 3HAHNH
51 [ToBTOpEeHME M 0000IIIEHUE 3HAHUI 11 5
' OCHOBHBIX Pa3/IesioB KypcoB 8—9 kitaccoB
Htoro no paznemny 11
PesepBHOE Bpems 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 11




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne

Tema ypoka
n/n

Tema 1. BemiecTBa (11 yacon)

KomngecTBo yacos

Bcero

KoHntposbnsie
paboThI

[IpakTueckue
paboThI

Jara
H3y4YeHUS

DJIEKTPOHHBIE
nuudpoBbie
oOpa3oBaTebHbIC

pecypcsl

Tena m BemectBa. Pa3BuThe IOHATHS O
BCIICCTBC. POJIB XUMHUHU B IIO3HAHUHN
MPUPOJIBI U YEIIOBEYECKON JICSITEIIbHOCTH.
BzaumocBs3b XAMUH c JIpYyruMu
€CTECTBEHHBIMU HayKaMu. XHUMHS Kak
00J1aCTh TPOU3BOACTBEHHOM S TEIIBHOCTH.

[Ipaktuueckas padora Ne 1. Xumuyeckuii
kaOunet. [Ipuémsbl oOpaieHus ¢

2. 1abopaTopHBIM 000PYIOBAHUEM H OCHOBBI
0€30MacHOCTH NP paboTe B XUMUYECKOM
KaOuHeTe.

CroiicTBa BemiecTs. McciienoBanne u

orucanne GU3NIECKUX CBOHCTB BEIICCTB
3. Ha OCHOBE HAOIOJCHUI, U3MEepEeHU

Y CIIPaBOYHBIX JIaHHBIX. Bo3jeiicTBue

BEIIIECTB Ha OPTaHU3M.

[IpakTuueckas padbora Ne 2. UccnenoBanue
1 onucanue QU3NIECKUX CBOMCTB BEIICCTB

Xumuyeckue cBorctna. [Ipumenenue
BEIIECTB COOOPA3HO WX CBOMCTBAM.

6. | Uwmctple BemecTBa W CMECH  BEIIECTB.




XapaKTepI/ICTI/IKa YHCTHIX BemlecTB. CMecH
BCIIECCTB, KOMIIOHCHTHI cMecei.

CrocoObl  pazieneHusi CMeceli U WX
3aBUCUMOCThH ~ OT  CBOMCTB  BEIIECTB:
BBIMIAPUBAHUE, JUCTUUIIUS (IIEPEroHKa),
¢unbTpOBaHNE, OTCTaMBaHHE, C IOMOIIBIO

Marbgura.

MaccoBas 10J11 IPUMECEH B CMECH.
Beruucnenue MmaccoBoO 1011 IPUMECEN B
CMECH BEILECTB.

10.

11.

[IpakTuueckas pabora Ne 3. CriocoObl
OUYHUCTKH 3arpsiI3HEHHON BOJIBI.
KonmuecTBeHHOE OnpeeneHrne CTeneHu eé
3arpsi3HEeHus

MaccoBas 10111 pacCTBOPEHHOTO BELIECTBA B
pacTBope.

Pemenne 3agau ¢ HCNONB30BaHHEM
¢u3nuecKoil BEIMYMHBI «MaccoBas JOJs
pacTBOPEHHOIO  BEILLIECTBa»: OIpeAeIeHHE
MaccOBOM JOJHM PacTBOPEHHOIO BEIIECTBA B
pacTBope; OIpeAeseHHe MacC BELIecTBa M
BOJbI, HEOOXOJUMBIX Ul MPUTOTOBJICHUS

3aJ]aHHOW MacChl pacTBOpa

Tema Ne 2. CocTaB M CTpOeHMe BellecTBa

12.

13.

ATOMBI U MOJIEKYJBl KaK COCTaBHAas 4acTh
BEIECTBa
XuMHuyeckue SJIEMEHTEL. CHUMBOJIBI

XHUMHUYCCKUX JJICMCHTOB




Xumuueckue popmybl. KauecTBeHHBIN U

14. KOJIMYECTBEHHBIN COCTAB BEIIECTBA
[Tpocteie " CIIOXKHBIC BEIIIECTBA.
15 ComnocraBneHNe CBOMCTB MPOCTHIX BEIIECTB -
" METaIOB M HEMETAIIJIOB, CIIOXKHBIX BEILECTB
U cMecen
16. [TonsTHe o KIaccupuKauy BEIIECTB.

Bbruuciienuss mo XuMHUYECKUM (popmyliam.
OTHOCHTENIBHAS aToMHas Macca,

17. orHOcuTenpHas  MOJIEKYJspHas  macca.
MaccoBass 1011  aTOMOB  XHMHYECKOI'O
DJICMCHTA B BEIESCTBE

Beruucnenuss mo XMMHYECKUM (1)OpMy.]'IaM.
OTHOCHUTENIBHAS aTOMHas Macca,

18. OTHOCHUTCJIbHAsA MOJICKYJIIpHAsd macca.
MaccoBas A0JIA aTOMOB XUMHYCCKOTO
9JICMCHTA B BCUICCTBC.

Tema Ne 3. Ci1o:xkHbIe BellleCTBA

19. du3znyeckrue U XUMUUECKUE SBICHUS

Xumuueckue peakuuu. [Ipusznaku

20. XUMHUYECKUX PEaKIUi

21 [IpaxTuueckas padorta Ne 4. [Ipusnaku
' XMMHYECKUX PEaKInii

99 3aKOH COXpaHEHHUs aTOMOB JIEMEHTOB IPU
' XUMHUYECKUX PEAKIHUAX.

93 YpaBHEHUS] XUMUYECKUX PEAKIIUM.

CocraBneHue ypaBHeHI/Iﬁ XUMHUYCCKUX




peaKkuuid.

bunapHble coelMHEHMS: COCTaB,
HOMEHKJIaTypa (CucTeMaTuyeckasi v s
24 HEKOTOPBIX — UCTOPUYECKU CIOKUBLINECS
' Ha3BaHus). [loHsTHE CTENEHN OKUCIICHUSI.
OmnpeneneHye CTENEHU OKUCIEHUS aToMa

1o Gpopmysie CoeAMHEHUS

CocraBieHne XuMHIecKux Hopmyi
OMHAPHBIX COSIMHCHHIA 110 CTEIICHIM
okucienus. OnpeaeneHrue 3HaYCHUI
o5 BBICIIICH IMOJIOKUTECILHON M HU3IICH 1
' OTpUIIATEILHON CTEIEHEH OKUCIICHUS
aTOMOB 3JIEMEHTOB 10 UX IOJIOKEHHUIO B
[Tepuoauueckoit cucreMe XUMUYECKUX

anemenToB .M. Menneneepa

26. Peakuuu coequnenus 1

TEMA 4. OcHOBHbBIE KJACChl HECOPTAHMYECKUX COeIMHEeHU
Oxcuapl. Omnpenenenue, MOJTy4eHHUE
(B3aMMOJIECTBHE TMPOCTBIX  BEIHIECTB  C

27. KHCIOpPOJOM),  COCTaB,  HOMEHKJIATYypa, 1
KJIacCU(UKaLKA 0 arperaTHOMY COCTOSTHUIO
1 ipuMeHenne. OKCHUIbI B TPUPOIE

Kucaorsl. Omnpenenenue, COCTaB,
KJaccupuKalus IO COcTaBy (colep)kaHue
08 aTOMOB  KHCIOpOJa,  4YHMCIO  aTOMOB
' Bomoponma) W HOMeHKimarypa. Dusmyeckue
CBOMCTBAa KHCIOT. J[lelicTBME pacTBOpPOB

KHCJIOT Ha HHIUKATOPHI. KwucmoTsr B




npupoae. [lpumenenue kuciot

OcHoBaHusl. Omnpenenenue, COCTaB,
HOMEHKJaTypa H  KjlacCHpUKalUs 10
29 PacTBOPUMOCTHU B BOJIE. Okpacka
" MHAMKATOpOB  (akmyc,  (eHondraneus,

METWJIOpPAH)K) B  pacTBopax  IIeJoyeH.

IIpuMeHeHne ocHOBaHUMI

Coun. Onpenenenue, COCTaB,

30. KJIACCU(UKALIUS 110 PACTBOPUMOCTH B BOJIE U
HoMeHknatypa. CocTaBleHHE XUMHUYECKHX
dbopmyi comneit. [Ipumenenue coneit

[IpakTuueckas pabora No5. Onucanue

31.
CBOWCTB OKCHJIOB U coJieit

Tema Ne 5. BemiecTtBa BOKpYr Hac, ¢ HAaMH U IPOTUB HAC

Oxcua Bogopoaa — Boaa. 3HaAYECHUE BOJIbI
JUTsl )KM3HU Ha TutaHete. Bona B mpupoe.
HexkoTopsie aHOMaJIbHBIE CBOMCTBA BOBI
(YMEHbIIIEHHE TUIOTHOCTH U YBEITUYCHHUE
o0béMma 1ipu 3amep3anun). Bona kak
32. pactBopuTenb. [IpuMenenne Boabl.

ITonsTue o xkEcTKoii BOJE.
PazpymmrenbHas cuna BOJbI.

Kucaopoa. 3nauenue kucinopoza ais

YKUBBIX Oprann3MoB. [Ipouecch! abIxaHus,

THUEHHU U TiieHus. [IpuMenenue kucnopona.
BemecrBa u :xuBoii opranuszm. Biousaue Ha
33 OpraHM3M 4YeJIOBeKa HEeJOCTaTKa M H30bITKa

HCKOTOPBIX BCHICCTB. Bausane umcroro

KHUCII0pOJa Ha KUBOU OpraHu3M.




[ToBapenHnas comnb: moib3a u Bpen. [lonsarue
0 (U3HOJOTUYECKHUX, THIOTOHUYECKUX U
TUIIEPTOHUYECKHUX pacTBopax.
OTHOCHUTENILHOCTD TIOHATHH «II» H
«J1EKapCTBOY.

34. PezepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

8 KVIACC

No

T
i eMa ypoka

IIpenmer xumuu. Pone XuMuu B KU3HU
yeJloBeKa

KommyectBo yacos

Bcero

KonTposbhbie
paboThI

IIpakTueckue
paboTsl

Jara
H3y4YEHUs

DIEeKTPOHHBIE
nuudpoBbie
oOpa3oBaTenbHbIC

pPeCYpPChI

[TonsiTHe 06 ncTopun BOZHUKHOBEHUS U
pa3BUTHSA XUMUU. XUMHS B CHCTEME HAYK

Tena u BemectBa. PU3NYECKHUE U XUMUIECKHE
CBOICTBA BEIIECTB

Ddu3nyecKrue U XMMHUYECKUE SBICHUS

[ToHsITHE O TEOPETUIECKUX METO1aX TTO3HAHUS
B €CTECTBEHHBIX HaykaxX. IcTOUHUKH
XUMUYECKON nH(pOpMaIuu

[IpencraBnenus 0 HAay4HOM MO3HAHUU Ha
SMIUPUYECKOM YPOBHE: HAOIIOICHNE,
HU3MEpPEHHE, SKCTICPUMEHT, MOJICIIUPOBAHNE.




[TonsiTHe 0 MeTogax paboThl C XUMUIECKUMU
BemecTBamu. OO0OpyI0BaHUE IITKOIBHOM
XUMHUYECKOH 1abopaTopuu

[IpaxTuueckas padora Ne 1 mo teme "IIpaBuna

7 paboThl B 1abopaToOpuy U MPUEMBI 0OpaIeHUs
¢ mabopaTopHbIM 000pyHOBaHHEM"

8 YucThle BemecTBa U CMECH

9 Crnioco0nI pazneneHus cMece
[TpakTrueckas padora Ne 2 o teme

10 "PazneneHue cmeceld (Ha mpuMepe OYMCTKH
MOBapeHHOM comn)"

11 ATOMBI U MOJIEKYJIBI

12 XUMHUYECKUE IIEMEHTBI

13 [IpocThie U CIIOXKHBIC BEIIECTBA

14 BeniectBa MoJIeKyISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

15 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB

16 Xumunueckas popmyna. KauecTBeHHBIH 1
KOJIMUECTBEHHBIN COCTaB BEIECTBA
BaneHTHOCTh XHMHYECKHUX 3JIEMEHTOB.

17 Cocrasnenue popMys1 OMHAPHBIX COETMHEHUN
0 BaJICHTHOCTHU

18 OmnpeneneHne BAICHTHOCTH aTOMOB TI0
dbopmynamM OMHAPHBIX COCTMHEHUM

19 OTtHocuTenbHAsE aTOMHAs Macca.
OTtHocuTenbHAsI MOJIEKYIISIpHAs Macca

20 Brraucnenust mo xumudeckum Gopmysam




MaccoBas m0JIs XUMHYECKOIro JIeMEHTa B

21
COEIMHEHUH
Beruncnenus npocreiiiieit popmMyIibl

22 BEI[ECTBA 10 MACCOBBIM WJIM MOJIBHBIM JI0JISIM
AJIEMEHTOB

93 Haxosxnenue npocreiimieis Gopmyiibt
BEILECTBA [10 MACCOBBIM JIOJISIM HJIEMEHTOB

24 KoymuectBo Bemecrsa. Moiib

o5 B3anmMocBs3b KOoMYeCcTBa, MacChl U YUCIIA
CTPYKTYPHBIX €IUHUI] BEIIECTBA
Brliuncnenuss OTHOCUTENBHON MOJIEKYJISIPHOM

26 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILECTB U KOJMYECTBA BEILIECTBA
BrprunciieHuss OTHOCUTENIBHON MOJIEKYJISIPHOM

27 MaccChl BEIIECTB, MOJIIPHON MacChl, MacChl
BEILIECTB U KOJUYECTBA BEUIECTBA

28 MoutsipHas Macca CMECH BEIIIEeCTB

29 MomnbHast 40J1s1 XUMUYECKOTO JIEMEHTA B
COETMHEHUU

30 Haxoxnaenue npocreiimiei popMyIibt
BEILECTBA 10 MOJIBHBIM JIOJIIM 3JIEMEHTOB

31 XUMHUYECKUE ABICHUA. XUMUYECKask PeaKIus
U €€ NPU3HAKU

32 3aKOH COXpaHEHUs1 MACChl BEIIECTB

33 ATOMHO-MoOJEeKysipHas Teopust. Ku3Hb 1
nearensHOCTE M. B. JIomoHOCOBa

34 XVMHYECKUE YpaBHEHUS

35 THUITBI XUMHYECKUX PEaKIMI




Pacuérbl N0 XMMHUYECKUM YPaBHEHUAM

36 KOJHUYECTBA M MAaCChl HCXOJHBIX BEIISCTB HIIH
MPOAYKTOB pEaKIuu
Brerunciienus no ypaBHEHUSIM XUMUYECKOU

37 peaKIMu: KOJIMYeCTBa BEIIECTBA, MAcChl 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WK MPOJYKTOB PEaKIUU
Brerunciienus no ypaBHEHUSIM XUMUYECKOU

38 peaKIu: KOJIMYECTBa BEIIECTBA, MACChI 110
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WJIA MPOJAYKTOB PEaKIIUU

39 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

40 Kontponbnas pabora Ne 1 mo reme "BemiectBa
1 XUMHYECKUE peaKIuu"

41 Bo3ayx — cmecsh ra3os. [lonstue o razax.

42 3akoH ABorajpo. MosnsipHblil 00bEM ra3os
Brruucienus o0b€Ma, KOIMYECTBA BEIECTBA

43 rasa 1o U3BECTHOMY €0 KOJTUYECTBY
BelIeCTBa, 00BEMY

44 OTHOCHUTENLHAS IIOTHOCTE I'a30B

45 BrruncieHnus oTHOCUTENBHOM MIIOTHOCTH
ra3oB
Omnpenenenre OTHOCUTENIBHON MOJIEKYISIpHON

46 MacChl Ta3000pa3HOTO BEIIECTBA 110 U3BECTHOM
OTHOCHUTEIBHON MIIOTHOCTHU
BrrunciieHus OTHOCUTEIBHON MOJIEKYIISIPHOM

47 MAacChI Ta3a 110 H3BECTHOM OTHOCHUTEIHLHOMN

IIJIOTHOCTHU




OOBEMHBIE OTHOIICHUS Ta30B PU

48 XUMHYECKHUX PEaKIMIX

49 Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
XUMHYECKON peaKkuu

50 Pemenue 3amau o teme: "3akoH ABoranpo"

ol Kucnopos — a1eMeHT U IpocToe BEIIECTBO

52 XHUMHYECKUE CBOMCTBA KMCIOPOIa

53 OxkucIeHNe CII0KHBIX BemecTB. ['opeHue.
MenjieHHOE OKUCIIEHUE

54 Oxkcuabl

55 CniocoObl MoTy4eHUs KUCIOpo/ia B
71a00paToOpUU U MPOMBILIUIEHHOCTH
[TpakTrueckas padora Ne 3 o treme

56 "TTorydeHnue U coOMpanue KUCIopoa,
M3y4eHUE ero CBOUCTB"

57 KpyroBopot kuciopoza B npupoe

58 O30H — aJUIOTPONHAs MOJUPHUKALIHS
KHCTIOpoJia
TennoBoii 3 PeKT XUMUIECKON peaKInu,

59 TEPMOXUMHUYCCKHE YPABHEHUS, IK30- H
SHIOTEPMHUYECKUE PEaAKIHH

60 Borurcnenust mo TepMOXHUMHYECKUM
YPaBHCHHSIM

61 Tomnuso. Ucnonb30Banue yriisi U MeTaHa B
KaueCcTBE TOIUIMBA. 3arpsi3HEHUE BO3AyXa.
Brerunciienus no ypaBHEeHUSIM XUMUYECKOM

62 peaKIuu: KOJIMYeCTBa BEIIECTBA, 00BEMA,

MAacCCBhI 110 U3BECTHOMY KOJIMYECTBY BCIICCTBA,




00BEMY, Macce peareHTOB WIH NIPOTyKTOB
peakuuu

BrprunciieHuss OTHOCUTENIBHON MOJIEKYIJISIPHOM

63 Macchl BELIECTB, MOJISIPHOM MacChl, MacChl
BEIIECTB U KOJIMYECTBA BEIIECTBA
Brrunciienns OTHOCUTEIbHOM MOJIEKYJIIPHOM

64 MAacchl BEIIECTB, MOJIAPHOM MacChl, MAaCChI
BEIIECTB U KOJIMYECTBA BEIIECTBA

65 CamocTtosarenbHas padora o Teme "Bo3myx.
Kucnopona. Oxcuasr"

66 Bonopo — 35meMeHT 1 MPoCTOe BEIIECTBO

67 CniocoObI moy4eHus BOAOPOia B
71a00paToOpUU U MPOMBILIUIEHHOCTH
[IpakTrueckas padora Ne 4 o reme

68 "TTorydyenue u codupanue BOIOPOaa,
M3y4YEHUE ero CBOMCTB"

69 Hcnonb30BaHme BOOPO/A B KA4eCTBE TOILIINBA

70 [TonsiTre o xkucnoTax u coisx. CoctaB KUCIOT
U conen

71 [TonsiTue o xucnorax u coisax. CocraB KHCIOT
U conen

72 Cocrasnenue hopmyi coneit
Boruncnenus 00bEMa, KOJIMYeCTBa BEIIECTBA

73 ra3a 1o U3BECTHOMY €ro KOJIHUYECTBY BEIIeCTBa
Wi 00bEMY
Beruncnenus 00bEMa, KOJIMYeCTBa BEIIECTBA

74 ra3a 1o U3BECTHOMY €ro KOJIHYECTBY BEIIeCTBa

Wi 00bEMY




Boruncnenus 005EMOB ra30B M0 ypaBHEHUIO

& XUMHUYECKON peakuu

76 Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
XUMHYECKON peaKkuu
Beruucnenus no ypaBHeHUsIM XMMHYECKON
pPEaKIMU: KOJIMYECTBA BELIECTBA, 00bEMA,

77 Macchl 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WIH IIPOIYKTOB
peaxiun
Bbruucnenus no ypaBHEHUSIM XUMHUECKOM
pEaKIMU: KOJIMYECTBA BEIECTBA, 00bEMA,

78 Macchl 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WIH MPOYKTOB
peaxiun

79 dusnueckue cBoiicTBa Bojibl. Bosna B mpupoae

80 AHaIIN3 U CHHTE3 — METOJIbI N3YUEHUS
cocTaBa BOJIBI

81 XHUMHYECKHE CBOUCTBA BOIBI

82 CocrtaB 0OCHOBaHHH

83 PactBopEI. PacTBOPHMOCTH BEIIECTB B BOJIC
HacplmeHHble 1 HEHACHIIIEHHBIE,

84 KOHIIEHTPUPOBaHHbBIE U pa30aBIeHHbIE
pacTBOpPHI
Crioco0bI BEIpaXCHHST KOHIICHTPAIIUT

85 pPacTBOPOB: MaccoBast IOJsI pACTBOPEHHOTO
BEIIIECTBA, MOJISIPHAsI KOHIIEHTPALUS

86 [TpakTiueckast padota Ne 5 o teme

"[IpuroToBieHNE pacCTBOPOB C OIPEAEIEHHOMN




MaCCOBOM J10JIEl PaCTBOPEHHOTO BEILIECTBA.
[TpuroTtoBieHne pacTBOPOB C OMPEACIEHHOMN
MOJIIPHOW KOHIIEHTpAIUeil pacCTBOPEHHOTO
BelecTna"

BreraucneHus ¢ nCnojb30BaHUECM HOHSITHS

87 «MaccoBasi J0JIs BEIIECTBA B PACTBOPEY
BrruuciaeHus ¢ HCIIOI630BaHUEM TTOHSTHUS

88 «MOJISIpHAsi KOHLEHTpaLUs PACTBOPEHHOTO
BEILIECTBAY

89 Ponb pacTBOpoB B IpUpPOJIE U KU3HU
yenoBeka. KpyroBopot BojbI B Ipupoie

90 3arpsizHeHue NpupoHbIX BoJ. OxpaHa u
OYMCTKA IPUPOIHBIX BOJI.
Berurcnenus ¢ UCrosb30BaHHEM T'pa(UKOB

91 PaCTBOPUMOCTH TSI PACUETOB PACTBOPUMOCTH
BEILIECTB

92 BrrunciieHus ¢ UCIoOIb30BaHUEM TTOHSATHS
«MaccoBasi J0JIs BEIIeCTBA B PACTBOPE
BrrunciieHus ¢ UCIOIb30BaHUEM TTOHSTHS

93 «MOJISIpHAsI KOHIIEHTpAIUs PACTBOPEHHOTO
BEIIIECTBAY

94 O00011IeHNE U CUCTEMATU3AIMS 3HAHUN

95 Pewenue 3amgau o reme: "PactBopsr”

96 CamocrositensHas padbora mo reme "Bomgopos.
Bopa. PactBopel. OcHoBanus"

97 Oxkcupsl: cocTaB, KaccupUKaIUs,
TPUBUAIBHBIC HA3BAHUS

98 XHUMHUYECKHE CBOMCTBA OKCHJIOB




99 [ToydeHre u XUMHUYECKUE CBOWCTBA OKCHJIOB 1

100 [TonsiTrie 0 TUAPOKCUIAX — OCHOBAHUSAX U 1
KHCJIOPO/ICOIEPIKAIIUX KHCIOTaxX

101 Ou3nyeckue U XUMUYECKHE CBOMCTBA KUCIIOT 1

102 ®du3nuecKue 1 XUMHUYECKUE CBOMCTBA KUCIOT 1

103 [TomydyeHnue Kkucmot 1

104 Knaccudukanus ocHoBaHUH 1

105 [I&noum, UX CBOWMCTBA U CIIOCOOBI MOTYYCHHUS 1

106 HepacTBopumbie OCHOBaHUS, HX CBOMCTBA U 1
CIO0COOBI IOJTyYEHUs
[Tonsitrie 06 aM(OTEPHBIX THIPOKCUAAX:

107 XUMUYECKHE CBOWCTBA U MOJTyUYEHUE. 1
[IprMeHeHne Ba)XKHEUIINX OCHOBAHUI
[Tonsitrie 06 aM(OTEPHBIX THIPOKCUAAX:

108 XUMHUYECKHE CBOMCTBA U MOIY4YCHHUE. 1
IIpuMeHeHne Ba)KHEUIINX OCHOBAHUI

109 Conu: coctaB, kiaccupuKaius, TPUBHAIbLHBIE 1
Ha3BaHUSA

110 ®Pusnyeckue 1 XUMHUYECKUE CBOMCTBA COJIEH. 1
[Tonyuenue conen

111 dusnuecKkue 1 XMMUYECKUEe CBOMCTBA COJIEH. 1
ITony4yenue coiuen

112 ['eHeTHuecKas CBSI3b MEX/IY KJIaCCaMU 1
HEOPraHMYECKUX COCTUHEHUI

113 ['eHeTHuecKas CBSI3b MEX/TY KJIaCCaMU 1
HEOPraHUYECKUX COCIMHEHU

114 I'eneTnyeckas cBsI3b MEXKy KiaccaMmu 1




HEOPraHUYECKUX COCIUHEHUI

115

116

117

118

119

[TpakTuueckas padora Ne 6. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIMHECHUIN»

Beraucienus mo ypaBHEHHSIM XUMHYECKOM
peaKIiK: KOJIMYECTBa BeIecTBa, 00bEMa,
MacCChI 110 U3BECTHOMY KOJIMYCCTBY BCIICCTBA,
00BEMY, Macce peareHTOB WIH MPOYKTOB
peaxun

Berunciienus: 00bEMa, KOJIMYECTBa BEIIECTBA
rasa 1o U3BECTHOMY €ro KOJIMYECTBY BEIIECTBA
Wi 00bEMY

Borurcnenust Maccbl IpOAYKTa PEaKkIuu Mo
M3BECTHOM Macce OJTHOTO M3 UCXOIHBIX
BEIIIECTB, B3STOTO B BUJIE PaCTBOPA,
COJIEpIKaIIero OnpeneIEHHYI0 MaCCOBYIO
JIOJIFO PACTBOPEHHOTO BEIIECTBA
O606mienue Tembl: "OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COeAMHEHUI"

120

KonTtponbHnas padora Ne 2 o teme
"OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coequHEHUN"

121

122

[TepBble MOMBITKU KJIACCU(PUKALUU
XUMHYECKHUX JIEMEHTOB

IIonsatue o Tpynmax CXOAHBIX 3JIEMCHTOB

123

DneMeHTHI, KOTOpble 00pa3yoT aM(poTepHbIe
OKCHJIbI ¥ TUAPOKCUIBI




[lepuoauueckuii 3akoH. OTKpbITHE

124 [lepuoanueckoro 3akoHa
KopotkoneproaHasi u JUIMHHOTIEPUO/THAS

125 dopmerl [Teproaudeckoii CUCTEMBI
xumMuueckux asemenToB [[.. MeHnieneeBa

126 [Tepuonp! ¥ TpyMIIBI

127 OCHOBHBIE CBEJICHUSI O CTPOCHUU aTOMOB

128 CocTtaB aTOMHBIX Si7IEp

129 M3oTombl Kak pa3HOBUIHOCTH aTOMOB
XUMHYECKOT0 JIEMEHTa

130 DJEKTPOHBI

131 DneKTpoHHas OpOUTalb

132 DHepreTHYecKue YpOBHHU U TIOJyPOBHH aTOMa,
s-, p-, d-opOuTanu

133 DNEeKTPOHHBIE KOH(UTYPAITUH U AIEKTPOHHO-
rpadudeckue GopMyIibl aTOMOB

134 DNEeKTPOHHBIE KOH(UTYPAITH U AIEKTPOHHO-
rpadudeckue GopMyIibl aTOMOB
CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB

135 nepBbIX 20 XUMHUYECKUX AJIEMEHTOB
ITepuonnueckont cucremsl .. Menaeneena
3aKOHOMEPHOCTH U3MEHEHHSI paJIyca aTOMOB

136 XAMHYECKHUX DJIEMEHTOB, METAJUTHICCKUX H
HEMETAJUTMYECKUX CBOWCTB IO MIEPHOIaM
3aKOHOMEPHOCTH U3MEHEHHSI paJIyca aTOMOB

137 XUMUYECKHUX AJIIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM

138 H3MeHeHne CBOICTB COEINHEHNI XUMIUYECKHX




AJIEMEHTOB B IIEPUOJAX U IPYIIIAX

XapaKTepI/ICTI/IKa XHMHUYECKOI'0O 3JICMCHTA I10

139 ero noJjoxeHuto B [lepuoamueckoit cucreme 1
.. MenneneeBa
3nauenue [leprnoandeckoro 3akoHa u

140 [Tepronnueckoil CHCTEMBl XUMUYECKUX 1
AJIEMEHTOB JIJIS Pa3BUTHS HAYKU U TIPAKTUKH
O6o06menue TeMbl: "[leproaudeckuii 3aK0H 1

141 MIePUOINYECKAs] CHCTEMAa XUMHYCCKHUX 1
snemenToB .M. Menaeneena"
CamocTosTenpHas paboTa 1o Teme:

142 "I[lepuoanueckuii 3aKOH U MEPUOAUYECKAS 1
CHCTEMA XUMHYECKHUX DJIEMEHTOB
J.M.Menngeneena"

143 DIEKTPOOTPHUIIATEIIBHOCTh XUMUYIECKUX 1
3JIEMEHTOB

144 TUIB XMMHUYECKHX CBS3EH 1

145 KoBasieHTHAas nossipHas CBA3b 1

146 KoBasneHnTHas HenossipHast CBsI3b 1

147 WNonnas cBsa3b 1

148 DNEKTPOHHBIE U CTPYKTYPHBIE (DOPMYITBI 1
BEILIECTB

149 Kpucramnmmueckue n amop¢HbIe BelecTBa 1

150 TUIBI KPUCTAUTHYECKHUX PEMIETOK U UX 1
XapaKTePUCTUKU
O006menue TeMbl: "THIBI XUMHYECKUX

151 o 1
CBsI3eH

152 [TprunHBl MHOTOOOpa3usl BEIIECTB, 1




3aBHCHUMOCTh CBOMCTB BEIIESCTB OT COCTaBa U
CTPOCHUA

153
154

CrerneHp OKHUCIEHUI

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pC€aKknuun

155

156

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pCakuuun

XHUMHUYECKHE IEMEHThI — OKHCIIMTEIIHN 1
BOCCTaHOBHUTCIIU

157

CocraBiieHU€ ypaBHEHUN OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIN, METO
3JIEKTPOHHOTO OanaHca

158

159

160

161

162

CocraBjcHHE YPaBHEHUH OKHUCITUTEIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ, MECTOL
AJIEKTPOHHOTO OaslaHca

CocraBieHue ypaBHEHUN OKHCIUTEIBHO-
BOCCTAaHOBHUTCIIbHBIX peaKIII/If/'I, MECTOL
AJIIEKTPOHHOTO OanaHca

Bbruncnenus no ypaBHeHUSIM XUMHUECKON
pEaKIMU: KOJIMYECTBA BEIECTBa, 00bEMA,
Macchl 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WM MPOTyKTOB
peaximn

Bbruncnenus no ypaBHeHUSIM XUMHUECKON
pEaKIMU: KOJIMYECTBA BEIIECTBa, 00bEMA,
Macchl 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WIH MPOTyKTOB
peaximn

Brrunciaenus mo YpaBHCHHUAM XUMHYECKOMN
PCaKuu: KOJINICCTBA BCIICCTBA, O6’béMa,




MacChl M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WIH MPOYKTOB
peaxkuuu

Brpruncnenus no ypaBHEHUSM XUMHUYECKOU
peaKLuu: KOJINYECTBA BEIeCTBa, 00BbEMA,

163 Macchl 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, 1
00BEMY, Macce peareHTOB WX MPOTYKTOB
peaxkuuu
Brerunciienus npocrenieid MoJIeKyJIIpHOM

164 (opMyITBI BEIIECTBA IO U3BECTHBIM MacCOBBIM 1
JIOJISIM DJIEMEHTOB

165 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

166 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN

167 KonTponbHas padora Ne 3 mo reme "CtpoeHue 1
atoma. XMMUYECKas CBsI3b"

168 PesepBHblit ypok

169 PesepBHbIit ypok

170 PesepBHblit ypok

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




9 KJIACC

No KonnuectBo yacos Jlara DNEeKTPOHHBIE
i Tema ypoka Beero Kontposbnsie | [IpakTuueckue HayeHmsE uuppoBbIe
paboThI paboThI o0pazoBaTelIbHbIE
pecypcsl
1 CtpoeHue aToMOB 1
[TocnenoBaTenbHOCTD 3aMIOIHEHHS
2 3JICKTPOHHBIX OpOUTAICH aTOMOB MaJIbIX 1
MEePHUOIOB
3 Oco0eHHOCTH 3aM0IHEHUS AIEKTPOHHBIX 1
opOuTaielt aTOMOB OOJIBIITUX MTEPHOJIOB
4 CrerneHb OKUCIICHUS U BAJICHTHOCTD 1
5 OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC 1
peaxiun
PaccranoBka k03 pUIIMEHTOB B XUMHYECKUX
6 YPaBHEHHSIX METOJIOM AJIEKTPOHHOTO 1
OanaHca
PaccranoBka k03()(pUIIMEHTOB B XUMHUECKUX
7 YPaBHEHMSIX METOJIOM 3JIEKTPOHHOTO 1
OanaHca
8 Bunasl xumuueckoii cBa3u. MloHHas cBs3b 1
9 Buner xumnaeckoir cBsa3u. KoBagenTHas 1
TIOJISIPHAS CBSI3b
10 Bunasl xumnueckoii cs3u. KoBanenTtHas 1
HETOJISIpHAst CBA3b.
OOMeHHbIN U TOHOPHO-aKLETITOPHBIH
11 MeXaHU3M 00pa30BaHMs KOBAJICHTHOH CBSI3H. 1

MC)KMOJ'ICKYJBIPHLIC B3aHMMOJCHCTBU




12

THUIIBI KPUCTANINYECKUX PELIETOK,
0COOEHHOCTH CTPOEHHSI KPUCTATNINYECKUX
pEemETOK

13

3aBUCUMOCTE CBOMCTB BEIIECTBA OT THIIA
KPHUCTAJUIMYECKON PEMIETKHU U BUJIA
XUMHYECKOHU CBA3U

14

15

Knaccudukanmst XaMUUeCKUX PEaKIfi 1Mo
Pa3JIMYHBIM IPU3HAKAM

DHepreTuka XUMUYECKUX PEaKLUi.
TemnoBoit 3 pexT XuMuIeckon peaxkiuu

16

17

3akoH ['ecca u ero cieacTBUsA

Beruncienus mo TepMOXUMUYECKOMY
YPaBHEHUIO PEaKLUH: TEIIOBOro dpdekra
XUMUYECKON PEAKLIUHU 110 KOJIMYECTBY
BELIECTBA, Macce Wi 00bEMY
IIPOPEarupoBaBILIEro WK 00Pa30BaBLIETOCS
BEILlECTBA

18

Bbruncnenus no TepMOXUMUYECKOMY
YpaBHEHHUIO PEaKINK: TEII0oBOro A dexra
XUMUYECKON PEAKLIUHU 10 KOJIMYECTBY
BElIECTBa, Macce Win 00bEMY
IIpOpearupoBaBIIETO WM 00Pa30BaBIIETOCS
BEIIIECTBA

19

20

[ToHsITHE O CKOPOCTH XMMUYECKON pPEAKIIHH.
3aKoH JACHCTBYIOIINX MaccC

Oueprus aktuBauuu. [loHsTue o karanuse.
®epmenTbl. UTHrHOUTOPEI.

21

@DakTOpBI, BAUSIOIINE HA CKOPOCTh




XUMHYECKON peaKkuu

22

23

24

[TonsiTHE 0 XUMUYECKOM PaBHOBECHH,
npuHuun Jle [latense

(DaKTOpLI, BJIMAKOINNE HAa COCTOAHHUEC
XUMHUYECCKOI'O paBHOBECHA.
HpOFHOSI/IpOBaHI/IC BO3MO>XXHOCTH
IMPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B
PA3JIMIHBIX YCIIOBUAX

BaxxHble OKHCIUTEIN U BOCCTAaHOBUTEIIH.
HepMaHraHaT KaJlusa

25

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peakiuu

26

27

28

29

CBoiicTBa IPOCTHIX BEIIECTB — METAJIIOB U
HEMETAJIJIOB, KUCJIOT U COJIeH — B CBETE
IPe/ICTaBICHNI 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUIX

[Tpaktuyeckas padora Ne 1. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peaxmumn»

CamMocTosTenpHas paGOTa IO TEMC
«OcHOBHBIC 3aKOHOMCPHOCTH INPOTCKaHUSA
XUMHUYCCKHUX peaKHHfI))

PacTBOopeHne kak (hU3UKO-XUMUUCCKUN
nporecc

30
31

DIIEKTPOIUTHI U HEANEKTPOIUTHI

Teopm{ 3J'ICKTpOJ'II/ITI/I‘-ICCKOI71 JUCConranmn

32

NouHoe npousBenenne Boabl. BomopoaHsiil




I1OKa3aTcjib

:‘)J'IGKTpOJ'II/ITI/I‘ICCKaH Jucconnanusa KMCJIOT,

33 OCHOBaHUH U COJIeH

34 Peakiiuu nosHoro ooMena

35 Peakiuu noHHoOro ooMeHa
CBolicTBa KMCJIOT, OCHOBAaHHH U COJICH B

36 CBETE MpeACTaBICHUHN 00
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
CBolicTBa KMCJIOT, OCHOBAaHUH U COJIEH B

37 CBETE MpeACTaBICHUHN 00
AJICKTPOJIUTUYECKON JUCCOIMAITIHI

38 KauecTBeHHBIE peakliny Ha MOHBI

39 KadecTBeHHBIC peakiiy HA HOHBI

40 Pemenue npakTuaeckux 3a/1ad 1mo TeMe:
"Peakuu noHHOr0 oomMeHa"

41 Pemenne npakTuyeckux 3aad 1o Teme:
"Peaknuu noHHOrO 0OMeHa"
[Tpaktuyeckas padora Ne 2. Pemenue

42 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
«DNEeKTPONUTHYECKAS TUCCOIHALIHSI

43 IM'uaponus coneit

44 Honnble ypaBHEHHS TUAPOIHU3A CONEH
[TpakTuueckast padborta Ne 3. Pemenue

45 HKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe
«I'maponus conen»

Berarcnenuss Macchl IPOAYKTA PEAKITUH 110

46 M3BECTHOM Macce OJHOTO M3 HCXOIHBIX

BEIIIECTB, B3STOTO B BUJIE PACTBOPA,




COZICPIKAILIETO ONPEEIEHHYIO
KOHIICHTPAIUIO pAaCTBOPEHHOTO BEIIECTBA

BBI‘-II/ICJICHI/ISI MacCChbl npoayKTa peaKLu/m I10
U3BECTHOU Macce OJHOr0 U3 UCXOIHBIX

47 BEILIECTB, B3ATOIO B BUJIE PACTBOPA, 1
COJIePIKAIIETO ONPEACTEHHYIO
KOHIIEHTPALMI0 PAaCTBOPEHHOT'O BEIIECTBA
Brruucienus Macchel IpOAYKTa PEaKI|y M0
MU3BECTHOM Macce OJJHOTO U3 UCXOIHBIX

48 BEILECTB, B35ATOTO B BUJIE PaCTBOPA, 1
COJZIEPKALIETO ONPEAETEHHYIO
KOHIIEHTPALMIO PAaCTBOPEHHOT'O BEIIECTBA

49 O6006meHne TeMbl "DIEeKTPOTUTHYECKAS 1
quccouuanus”
KonTponbnas paborta Ne 1 o reme

50 "DNEeKTpOIUTHYECKAs TUCCOLUALUS. 1
XUMHUECKUE peakiiy B pacTBopax"

51 OO011ast XxapakTepUCTHKa HEMETAJIOB 1

52 OO0mrast XxapaKTEepUCTHKA TaJIOTEHOB 1

53 XVMMHYECKNE CBOWCTBA I'aJIOTEHOB. 1

94 XvMHYecKue CBOWCTBA XJIopa 1

55 Xnoposogopon. ConsHas KHCIOTa 1
[TpaxTiueckas padota Ne 4 o reme

56 "IlonmyuyeHne COISTHOW KUCIIOThI, U3y4YEHHE €€ 1
CBOMCTB"

57 [TonsaTue o KucCIOpoACOAEPKAIUX KUCIOTaX 1
XJIOpa M UX COJISIX

58 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX 1




peaKkuuii, eclii OJIMH MX PEarcHTOB JaH B
N30BITKE

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX

59 peaKIyii, €I OAMH UX PEareHTOB JIaH B 1
U30BITKE

60 BaxHelile coeAMHEHUs XJI0pa U UX 1
HaXO0XJICHHUE B IPUPOJIE

61 OO0mas xapakTepucTuka 3J1eMeHTOB VIA- 1
y0) 7000131

62 CrtpoeHnue u CBOMCTBA MPOCTOTO BEIIECTBA 1
cephl. AJUIOTPOMHBIE MOAUDUKALIUN CEPBI

63 CepoBoaopoi, ctpoenue, Gpu3ndeckue u 1
XUMHUYECKHE CBONCTBA

64 Oxkcup cepsr (IV) 1

65 Oxkcup cepst (VI) 1

66 CepHucTast KUCIIOTa U €€ COJH. 1

67 CepHas KuCIOTA. 1

68 CBolicTBa KOHIIECHTPUPOBAHHOM CEpHOM 1
KHCJIOTBI

69 CepHas KUCJIOTa B €€ COJTN 1

70 [TpoMmblITIEeHHOE MTOJTyYeHHE CEPHOM 1
KHCJIOTBI
HaxoxxneHne cepbl 1 €€ COeTMHEHNH B

71 npupojie. XMMHUYECKOE 3arpsi3HeHe 1
OKpY’KalolIel cpebl COeAUHEHUSIMU CEPBI
Brrauciienust Maccel mpoAyKTa PEaKI|H Mo

72 M3BECTHOIM MaccoBoil (00bEMHOI) foe (%) 1

€T0 BbIXOJa OT TCOPETHUICCKHU BO3ZMOKHOI'O




Brraucnenus maccel MMpOAYKTa pCaKIuU 1Mo

73 U3BECTHOM MaccoBoil (00bEMHOI) Hoie (%)
€r0 BBIXO/Ia OT TEOPETUYECKU BO3MOKHOTO
Brruncnenus MmaccoBoit (00bEMHOI) 10U

74 (%) BBIXOAA MPOAYKTA PEAKIIUU 11O
U3BECTHOU Macce (00hEMY) HCXOTHOTO
BEIIIECTBA U MIPOIYKTA PEAKIHH

75 I'enernueckas B3aMMOCBSI3b CEpPhI U €€
COCIMHEHUN

76 OO0mast xapakTepucTHKa 3JeMeHTOB VA -
TPYIIIIBI

77 A30T, pactipocTpaHeHHE B IPUPOJIE,
(du3nvecKre U XUMHYECKHE CBOMCTBA

78 AMMUak, ero Gu3nIecKue U XUMHUICCKUE
CBOMCTBA

79 Conu aMMoHUs
[IpakTuueckas pabora Ne 5 o teme

80 "Tlony4yeHne aMMuaKka, H3y4eHue ero
CBOMCTB"

81 Oxcuapl azota (1, 11, I, 1V, V)

82 A3oTucTas KucioTta. A30THas KUCIOTa

83 A3OTHas KHACIOTa

84 [IpoMbInIneHHOE TTOMTyYeHHe a30THOM
KHUCIIOTHI
Hutpatel u HUTpUTEL. XMMHYECKOE

85 3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

COCOAMHCHUAMHU a30Ta

86

OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIE




CBOMCTBA COEIUHEHUN a30Ta

®docdop, aIOTPOITHBIE MOIUPUKAIIH

87 docdopa

88 Oxkcuasl hocdopa (111, V)

89 OprodocdopHas kuciaora
[TonsiTvie 0 MUHEPAIBHBIX YIOOPEHUSX.

90 3arpsi3HEHUE TPUPOIHBIX BOAOEMOB
COCTMHEHUSMU a30Ta u docdopa

01 Pemenue 3agau o Teme "A30T u ero
coenuueHus"

92 I'eneTnyeckast B3aMOCBSI3b COEIUHEHNN
aszora

03 ['enernyeckas B3auMocBsi3b pochopa u ero
COCIMHEHUN

94 Yriiepon, ero ajuioTpoInHbIe MOTU(MUKAIINH U
CBOMCTBA

95 XUMHYECKUEe CBOMCTBA yTiiepo/ia

96 Oxkcun yrnepona (I1)
Oxkcup yriepona (1V). ®uznyeckue u

97 XUMHUYECKHE CBOMCTBA. DKOJIIOTHYECKUE
POOJIEeMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoaa
(V)
[TpakTueckue padboTsl Ne 6 o Teme

98 "TTomryaenwne okcuaa yriaepona (1V) n
W3y4EHHUE €ro CBOMCTB"

99 VYronbHast KUCHOTA U €€ CONu

100 [TepBoHaYaTbHBIC TOHATHS 00 OPTaHUISCKUX

BCIIECTBAX KAK O COCAMHCHUAX YIJIEpOaa




[IpupoaHbIE HICTOYHUKH YIVIEBOJIOPOJAOB U UX

101
POJIb B OBITY U POMBILIIEHHOCTH
[ToHsiTHE O OMONTOTHYECKH BaYKHBIX

102 OpPraHUYECKUX BEIIECTBAX — XKHUpax, OenKax
U yTJIeBOIAX

103 ['eneTnyeckas B3aMMOCBSI3b YIJIepo/ia U €ro
COCIMHEHUN

104 KpemHuii, ero ¢pusznueckne U XUMUYECKHE
CBOMCTBa

105 Oxcun kpemuus (1V), kpeMHueBas Kuciora,
CUJTHKATBI

106 bop. bopHas kuciora
[IpakTuyeckas pabora Ne7. Pemenue

107 DKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
«Baxxnelme HeMeTaIbl U UX COSAMHEHUS
Brruucnenust maccel (00bE€Ma; H.y.) MPOAYKTa

108 peakIuu 1o JaHHO# mMacce (00bEMY)
MCXOJIHOTO BEIIIECTBA, COICPIKAIIETO
onpeAeNEHHYI0 MaCCOBYIO JAOJII0 IpuMeceit

109 O06061enne Temsl: "Hemerauier"
Konrtponbnas pabora Ne 2 o Teme

110 «Baxuelmme HeMeTaIbl U UX
COCTUHEHUS.
OO0mras XxapakTepuCcTUKa XUMHIECKIX

111 3JIEMEHTOB — METAJJIOB HA OCHOBAaHWUH MX
nonoxenus B [ICXD JI.1. Menneneena

112 Mertamnsl A- u b-rpynn

113 Merannuueckasi CBA3b U METaNIMUECKast




KpUCTAJIIIMYECKAsl peIIETKA. 3aBUCUMOCTh
(Gu3n4ecKruX CBOICTB METAJUIOB OT CTPOEHUS
KpPHUCTaJJIOB

114 OO01mre XMMHYECKHEe CBOMCTBA METAJIJIOB

115 OO6m1ue crnocoObI MOTYyYEHUS METAJIIOB,
meTairyprusi. CriiaBbl

116 DNEeKTPOIN3 PACIIIaBOB U PaCTBOPOB COJIEH
KaK OJIMH U3 CIIOCOOOB MOITYYEHHS] METAIIIOB

117 Berurcnenus o ypaBHEHUSIM DJICKTPOJIN3a
pacIiaBoB U PaCTBOPOB BEILIECTB

118 [ToHsiTHE O KOPPO3UU METAJLIOB
Brruncnenus cocraBa cmecen ¢

119 WCIIOJIb30BAHUEM PELICHUS CUCTEM
ypaBHEHUI

120 PaznuuHble TUTIBI BBIYUCIEHHU O
YPaBHCHUSIM XUMHYECKHX PEaKIIHA

121 Mertannel A-rpyni. lllenounsie MmeTanisl

122 Haxoxnenue B npupone. CoiicTBa
HIEJIOYHBIX METAJIJIOB

123 OKcuabl ¥ THAPOKCUIBI HATPUSA U KU

124 [IlenoyHO3eMENBHBIE METAILIBI

195 Baxneiime coeTMHEHUS KaIbIUs,
CBOMCTBA, TPUMEHEHHNE

126 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs

127 [IpaxTuueckas padota Ne 8 mo Teme
"XXécTtkocTh BOIBI U METOABI €€ yCTpaHeHus"

128 AmoMUHUN




AmdoTepHbIe CBOICTBA OKCHIA U

129
THIPOKCH/A AITFOMUHHUS

130 OO0m1ast xapakTepUCTHKa METaJUIOB b-Tpymnmn
(MOOOYHBIX TTOATPYIIIT)

131 [TepBOHauUaIEHBIE IPECTABICHUS O
KOMIUIEKCHBIX COEANHEHHUAX

132 Menp u cepebpo

133 [IpencraBnennst 00 aMMHUAYHBIX KOMILJIEKCAX

cepebpa u meaun
134 Huak

AmdoTepHbIe CBOICTBA OKCHIA U

135
THIPOKCHUIA IMHKA

136 Keneso

137 Oxcuipl, THAPOKCUIBI 1 comtu xkene3a (1)

138 Oxcupl, ruapokcuabl 1 coin xenesa (111)

139 I'eneTndueckas B3aMOCBSI3b JKEJIe3a U €0
COE€TUHEHUI

140 UyryH u cTanp — CIUIaBbI JKeje3a
[Tpaktuyeckas padora Ne 9. Pemenue

141 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«BaxkHelme MeTallIbl U UX COCAUHCHHMS
Brrancaenus cocraBa cMeceit ¢

142 WCITOJIb30BAHUEM PELICHUS CUCTEM
YpaBHEHUNU

143 PaznuunabIe TUIIEI BEIUHUCIIEHUH 110

YpaBHEHUSM XUMHUYECKHX PEaKIUi

144 O060061eHnEe TeMBL:"MeTauibl U UX




coenuueHus"

145

146

CamocrosiTenbHas padboTa 1o Teme
«Baxxueime MeTayIbl K KX COCIUHEHUS

be3omnacHoe ncroib30BaHNEe BEUIECTB U
XUMHUYECKHUX PEAKIHNi B ObITY

147

HoBsie maTepuanbl 1 TEXHOJIOTUU.
[IpuHIUIIBL «3E€TEHON XUMUM

148

149

XuMus U 300POBLEC

XUMHUYECKOE 3arpsi3HEHUE OKPYKaoIIeh
cpenpl. [ToHsiTHe O IPEETBFHO AOMYCTUMOM
koHueHtpanuu Bemiects (IT1K)

150

DKOJIOTUYECKHE MPOOIIEMBI, CBSI3aHHBIC C
COCTMHEHUSIMU YTIIepOia, a30Ta, CEPBI,
TSDKENTBIX METAILIOB. PONTE XUMUU B penieHUH
9KOJIOTHYECKHX POOIeM

151

152

153

154

[Iepnoanueckuii 3axoH u [lepnoandeckas
CHUCTEMAa XMMUYECKUX DJIEMEHTOB B CBETE
TEOPHUH CTPOEHUS aToMa

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMUYECKHX DIEMEHTOB U UX COCIMHEHHM B
MIEpUOJIax U IpyIIax

CrtpoeHue BeliecTsa B TBEPAOM, JKUIKOM U
ra3oo0pa3HOM COCTOSIHUM. Bub
XUMUYECKOU CBSA3U

Knaccudukanus XuMHUECKHUX peaklui o
pa3IMYHBIM [IPU3HAKAM

155

XUMUYECKUE PEAKIIUU B PACTBOPAX.
I'upponus conen




CBolicTBa KMCJIOT, OCHOBAaHUH M COJIEH B

156 CBETE MpeACTaBICHUHN 00 1
ANEKTPOIUTUYECKON TUCCOLIUAIIUN

157 OKUCIUTENEHO-BOCCTAHOBUTEIILHBIC 1
peaxiuu

158 DIIEKTPOITH3. 1
[Ipaktuyeckas padora Ne 10. Pemenune

159 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1
«XHUMHYECKUE PEAKIIHI)
[Ipaktuyeckas padora Ne 11. Pemmenne

160 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME 1 1
«MeTabl, HEMETAJIIBI U UX COCTMHCHUSDY

161 KonTponbnas padorta Ne 3 3a Kypc OCHOBHOM 1
IKOJTBI

162 PesepBHblIit ypok 1

163 PesepBHEIi ypok 1

164 PesepBHblil ypok 1

165 PesepBHEIi ypok 1

166 PesepBHbIil ypok 1

167 PesepBHbIil ypok 1

168 PesepBHbIil ypok 1

169 PesepBHEIi ypok 1

170 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 11




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Yuyeonuk nasa 7?

YYEBHUK JIJTA 8 KJI?

Pymsutuc I'.E., ®enpaman @.I". Xumus Skiacc: yde0. a1 001meoopa3oBaT. YUpeKISHUMN.
M.: IlpocBeenue, 2020

Epemun B.B., Ky3smenko H.E., JIpo3noB A.A. u np. Xumus-9 (yriyOJieHHbI YpOBEHb) - M.:
IIpoceemnienue, 2019

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

1. Epemun B.B., «Xumus. 9 kmacc. Metoaudeckoe mocodue k yueOnuky B.B. Epemuna,
H.E. Ky3bmenko, A.A. [Ipo3nosa, B.B. JIynuna. - M. Beptukans. ®I'OC», 2012.
2. Epemun B.B., llpoznoB A.A. Xumus. 9 kiacc. KoHTpoJIbHBIE ¥ POBEPOYHBIE PAOOTHI

K yueOHuky B.B. Epemuna u ap. "Xumus. 9 knacc", M.: JIPO®A, kopriopaiust
"Poccuitckuii yaebnuk", 2019 https://rosuchebnik.ru/product/himiya-9-klass-kontrolnye-i-
proverochnye-raboty-k-uchebniku-v-v/

3.  Epemun B.B., [Ipo3noB A.A. Xumus. 9 kiacc. Xumusi. 8 knacc. Metoamyeckoe
nocobue
UcTtounuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-posobie-
eremin/

4. EpemwuH B.B. Xumus. BeegeHve B npegmert. 7 knacc. Metoamyeckoe nocobue
UcTtounuk: https://rosuchebnik.ru/material/khimiya-vvedenie-v-predmet-7-klass-
metodicheskoe-posobie/

IMUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://www.yaklass.ru

https://stepenin.ru

https://rosuchebnik.ru

https://chem-ege

https://interneturok.ru

https://foxford.ru
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