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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs COCTaBieHa Ha
OCHOBE TpeOOBaHMH K pe3yJibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbI
OCHOBHOTO 001miero oOpasoBanusi, npeacraBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE
(denepanbHOil pabouyell mporpaMMbl BOCIHUTAHMS U C YYETOM KOHLENIHMH MPENoJIaBaHUs
yueOHoro npeamera «Xumus» B o0pazoBaTenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo Xxumuu JaéT MpECTaBICHUE O IENsX, OOIeH cTpaTeruu oOydyeHus,
BOCIIUTAHUSl W Pa3BUTHUs OOYYAIOIIMXCA CPEACTBAMU Y4€OHOIO MpeAMETa, YCTaHABIMBAET
o0s3aTeNbHOE MPEAMETHOE COAEpKaHuE, IPEAYCMAaTPUBAET paclpeIeieHUE ero o KjiaccaM u
CTPYKTypUpPOBAaHHME TIO paseraM M TeMaM [pOrpaMMbl 10 XUMHUH, ONpEeIseT
KOJIMYECTBEHHBIE M  KAYECTBEHHBIE XAPAKTEPUCTUKH COJCPKAHUSA, PEKOMEHIYEMYIO
NOCJIEIOBATENIBHOCTh M3YYEHUS XUMUU C YYETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBs3€l, TOTUKK y4eOHOro mpolecca, BO3pacTHbIX 0COOCHHOCTEN O00yYaromuXxcs, onpeenser
BO3MOXKHOCTU TpeAMETa JJI peanu3aluuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTeIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHHs, a TakKxke
TpeOOBaHMN K pe3ysibTaraM OOYy4YEeHHMs] XMMHUU Ha YpOBHE Leleil H3ydeHus NOpelMera u
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHOW JEATEIBHOCTH OOYYaroIIerocss MO OCBOCHUIO
y4eOHOTro cojiepKaHusl.

3HaHME XMUMHU CIIY>)KUT OCHOBOW st (POPMHUPOBAHMS MHUPOBO33PEHUSI 00YHAIOIIETOCH,
€ro Mpe/ICTaBICHUN O MaTepuaIbHOM €IMHCTBE MHPA, BAXXHYIO POJb UTpatoT (hopMupyembie
XUMHEH TpeNCTaBleHUs O B3aUMONPEBPAIICHUSIX SHEPTUM M OO0 SBOJIOLMU BEIIECTB B
OpUpOJIE, O MyTSIX PEIICHUs IIO0ANTbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHSA YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTUYECKOM, TMHUINEBOM M JKOJIOTMYECKOW Oe30MacHOCTH, Mpoliem
31paBOOXPAHEHUSI.

N3ydyenue xumuu:

CIIOCOOCTBYET pealn3allid BO3MOXKHOCTEH i caMOpa3BUTHUS M (opMUpOBaHUS
KyJbTYPBI TUYHOCTH, €€ o01Iel U GyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHWE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00y4Jaromuxcs, HaBBIKOB UX CAMOCTOSITEILHON yU4eOHOM e TeNbHOCTH, SKCIIEPUMEHTATBHBIX
U HCCIIEIOBATEIIbCKUX YMEHHUM, HEOOXOJAMMBIX KaK B IIOBCEHEBHOW JKH3HU, TaKk U B
npodeccuoHaIbHOM 1eITeNbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI IE€JIOCTHOTO
B3[VSIJa HA E€IWHCTBO IIPUPOJABI U YEJIOBEKa, SBJISAETCS OTBETCTBEHHBIM JTAallOM B
(dbopMHUpPOBAaHUH €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH 00YJaIOIINXCS;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSIM, K TIPUPOJE, K UEJIOBEKY, BHOCHT CBOW BKJIAJ B 3KOJOTHYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHbie HampaBieHUs B OOYYCHHH XMMHH O00ECIICUMBAIOTCS CHENU(UKON COMEpIKaHMs
yu4eOHOro mpeaMeTa, KOTOPbIM SBISETCS MEJarormyeckud aJanTHUPOBAHHBIM OTpaKEHUEM
0a30BOI HAYKH XUMUU Ha OMPEEIEHHOM dTare e€ pa3BUTHSI.

Kypc xumumn Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUsS OPHUEHTUPOBAH HAa OCBOCHUE
0OyYarOIIMMHUCS CUCTEMBI MIEPBOHAYAIBHBIX MOHSATUH XUMUH, OCHOB HEOPTaHMYECKOU XUMHUU
Y HEKOTOPBIX OTJEIBbHBIX 3HAUUMBIX IMIOHSITHN OPTaHUYECKOU XUMUH.

CrpykTypa coaepkaHusi POrpaMMBI II0 XUMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
nozxxona k € mzydenuto. ConepaHne CKIAABIBACTCS U3 CHCTEMBI HMOHATUH O XMMUYECKOM
AJIEMEHTE M BEIIECTBE M CUCTEMBI INMOHATHA O XMUMHUYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpPraHW30BaHbI 110 NMPHUHIUIY ITOCIEAOBATEIBHOIO PA3BUTHUS 3HAHWKM HAa OCHOBE
TEOPETUYECKUX ITPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHMS O CTPOCHHUH aTOMa U XUMHYECKOM CBSI3H;

— IPEeJICTaBICHUIN 00 ANEKTPOIUTHUECKON IHCCOUMALMN BEIECTB B PACTBOPAX.



TeopeTnueckue 3HaHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IOJTYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIBHO OT OJHOIO YPOBHS K JAPYromy,
BBINOJHAA (QYHKIHMH OOBSICHEHHSI UM MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHSI U BO3MOKHOCTEU
MPAKTUYECKOTO TPUMEHEHUS U MOTYYEHUS U3y4aeMbIX BEILECTB.

OcBoeHne MpOrpamMMsl MO XUMHH CIOCOOCTBYeT (HOPMHPOBAHHIO MPEICTABICHHSI O
XUMHYECKOM COCTaBJISIOIIEH HAy4YHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOM NpUpPOJbI,
LIEHHOCTHOI'O OTHOULIEHWS K HAay4YHOMY 3HAHMIO MU METOJlaM NO3HaHus B Hayke. M3ydeHue
XUMHHU TPOUCXOAUT C IMPUBJICYCHUEM 3HAHUN U3 paHee W3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuid Mup», «brnonorus. 5—7 knacce» u «Pu3uka. 7 Kiace.

[Ipu u3ydyeHUM XUMHUHM MPOUCXOIUT (GOPMHUPOBAHUE 3HAHWM OCHOB XMMHUUYECKOM HAYKHU
KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMUS, MPAKTUYECKON AEATEIBHOCTH YEIOBEKA U Kak
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. 3ajada yY4eOHOro NpeIMeTa COCTOUT B
dbopMUPOBaHUYN CUCTEMbl XUMUUYECKUX 3HAHUN — Ba)XXHEHUIINX (PAKTOB, MOHSITUH, 3aKOHOB U
TEOPETUUYECKUX MOJIOKEHUH, TOCTYIMHBIX 0000IEHUI MUPOBO33PEHYECKOTO XapaKTepa, si3bIKa
HAayKd, B TNPHOONIEHUH K HAy4YHBIM METOJaM I[I03HAHUS TMPU H3YUYCHUH BEIIECTB U
XUMUYECKUX peakiuid, B (OPMUPOBAHUM U PaA3BUTUU I103HABATEIbHBIX YMEHUU U UX
OPUMEHEHUH B Y4eOHO-MO3HABaTEIbHOM M yueOHO-HMCCNE0BaTeNIbCKOW JesATEeIbHOCTH,
OCBOEHHUH TpaBUiI 0€30MacHOr0 0OpaIlEHUs C BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUH XUMHMHM Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs Ba)KHOE 3HAYEHUE
npuoOpesn Takue Leu, Kak:

— (hopMupoBaHUE UHTEIIEKTYaIbHO PAa3BUTOM JIMUYHOCTH, TOTOBOIM K caM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATUIO PEIICHHUM, CIIOCOOHOM aganTHpPOBATHCA K
OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HH;

— HaNpaBJIEHHOCTh OOYYEHUS HAa CHUCTEMATHYECKOE MPHUOOIIEHUE OO0YyYaloluXcs K
CaMOCTOSITEJIbHOM  MO3HABATENbHOM  JEATENBHOCTH, HAYYHBIM  METOJaM  IO3HaHUS,
(GbOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

— o0ecrnieyeHre YCIOBUM, CMOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYaIOIIMMHUCS OIBITA
pa3HooOpa3HOM AESTENbHOCTH, TO3HAHUS U CAMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIMH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE VISl Pa3IMYHBIX BUJIOB JACSTEILHOCTH;

— (opmupoBanue oOmel (yHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCJIE YMEHHUM OOBSICHATH U OLIEHUBATH SIBJICHUS OKPYIKAIOIIET0 MUPA, UCIIONb3YS 3HAHUS
U ONBIT, TOJyYEHHBIE MPU HM3YUYEHUU XUMHH, MPUMEHSATh HX MPU PEIIEHUU NpodiieM B
MOBCEIHEBHOM JKU3HU U TPYIOBOM AESTEIbHOCTH;

— (dopmupoBaHHe Yy OOYyYaIOMUXCS TYMAaHUCTUYECKUX OTHOUICHUM, TOHUMaHUS
[IEHHOCTH XUMUYECKUX 3HAHHUM NJIs1 BBIPAOOTKU SKOJOTUYECKU I1€TIeCO00Pa3HOTO MOBEICHUS
B OBITY U TPYJOBOM NEATETHLHOCTH B LIENSAX COXPAHEHMsI CBOETO 370POBBS M OKpYXalolieh
MIPUPOTHOU CPEJIBIL;

— pa3BUTHE MOTHBAIlMM K OOY4YEHHIO, CIOCOOHOCTE K CAMOKOHTPOJNIO U
CaMOBOCTIMTAHHIO HA OCHOBE YCBOCHHMs OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BBIOOPY MPOQ WISl M HAMPABICHHOCTH JabHEHIIIETO 00 YICHHS.

OO1ee yncino 4acoB, OTBEAEHHBIX ISl U3YUEHUS XMMUU Ha YPOBHE OCHOBHOT'O OOILIETO
oOpa3oBaHus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 daca B HeJen0), B 9 Kiiacce —
68 4acoB (2 yaca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE MOHATHS

[Ipenmer xumun. Posib XuMuUM B KU3HM 4YelloBeKa. XUMHS B CHUCTEME HayK. Teia u
BemiecTBa. Dusznueckne CBOMCTBA BEIIECTB. ArperatHoe coctossHue BemiecTB. [lonsTHe 0O
MeTOJ[aX MO3HaHUsI B XUMUU. YnCThie BeniecTBa U cMecu. CocoObl pa3eieHus CMeCei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE HIEMEHThl. CHUMBOJIBI XHMHYECKUX 3JIEMEHTOB.
IIpocThie U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumunueckas ¢opmyna. BaleHTHOCTP aTOMOB XHMHYECKHMX JJEMEHTOB. 3aKOH
MOCTOSAHCTBA cocTaBa BemiecTB. OTHOcHUTenbHass aTroMHas Macca. OTHocUTEnbHas
MOJIEKYJIsIpHas Macca. MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COEIUHEHUMU.

KomnuectBo BemecTtBa. Moisib. MossipHass Macca. B3auMoCBA3b KOJIMYECTBA, MAacChl U
qucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérhl mo popmysiaMm XUMHUYECKUX COSTUHEHUM.

OU3NYECKUEe W XUMUUYECKHE SIBICHHUS. XHUMHUYECKas peakuus U €€ MNpU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XUMHU4eckue ypaBHeHus. Knaccudukanus XuMUYeCKUX peakiui
(coenuHeHUs1, pa3ioKeHUs, 3aMeleHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0M, MpaBwiaMu paboThl B JIabopaTopuu U NMpuéMamu
oOpaiieHust ¢ 1abOpaTOpPHBIM O0OpPYJOBAHHEM, U3YYEHUE U ONUCAHUE (PUIUYECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HaOOJIeHHEe (PU3MYECKUX (TUIaBJICHUE BOCKA, TasHUE
JBJIa, PaCTUPAHUE caxapa B CTYNKe, KUTIEHWE W KOHACHCAIIUS BOJBI) U XUMUYECKUX (TOpEeHHE
CBEUM, MPOKAJIMBAHWE MEIHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KHUCJIOTOM) SIBJICHH,
HaAOJII0/IEHNE U ONKMCAHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX Peaklni (pa3iokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCIIOTHI ¢ XJIOPUIAOM Oapusi, pazioxenue ruapokcuaa meau (1) mpu
HarpeBaHWHU, B3auUMOJCHCTBHE >kene3a ¢ pactBopoMm conu meau (II), m3ydenuwe cnoco6GoB
pa3liesiecHus CMECeil: C TOMOINbI0 MarHuTa, (UIBTPOBAHUE, BBIMIAPWBAHUE, IUCTHILISLINS,
xpomaTtorpadus, TMpPOBEACHUE OYUCTKM I[MOBAPEHHOW COJIM, HAOJIOACHUE W OIUCaHUE
pPE3yAbTATOB MPOBEICHUS OIBITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MAaccChl, CO3/IaHUE
MOJENEN MOJIEKYJ (I1apOCTEPKHEBBIX).

Baxueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3myxa. Kucimopon — 37IeMEHT M MPOCTOE BELIECTBO.
Haxoxxnenue kucnopojaa B npupojie, pusndeckue u XMMHUECKHe CBOMCTBA (peaKIy TOPEHUS).
Oxcunpl. [lpumenenne xkucnopona. CrocoObl TONYYEHHsS KUCIOpOAa B JIa0OpaTopuu H
npoMblieHHOCTH. KpyroBopot kuciopona B npupone. O30H — aiioTpornHas MOAupUKAIISL
KHUCIJIOPO/JIa.

TennoBoit >pdhekT XUMHYECKON pEeaKIUM, TEPMOXUMHUYECKHE YpaBHEHHUS, JK30- U
SHIOTEPMHUYECKHE peakuuu. TOIMIMBO: yroiab W MeETaH. 3arps3HEHHE BO3[yXd, YCHIICHHE
napHUKOBOro 3¢ (deKra, pa3pymeHnue 030HOBOTO CIIOSI.

Bogopon — n»nemeHT W mpocTtoe BemiecTBO. HaxoklneHuwe Boaopoaa B IMPUPOJE,
dusznyueckre u XUMUYECKHUEe CBOMCTBA, MPUMEHEHUE, CIIOCOOBI momydeHus. KucioTel u comu.

MounspHblii 00BEM Ta30B. Pac4€Thl IO XUMUYECKUM YPABHEHUSIM.

®dusnyeckue CcBOMCTBAa BOAbl. Boma kak pactBopurens. PactBopel. HaceimieHHsie u
HEHACBIIIEHHbIE pAacTBOPbl. PacTBOpuMOCTh BemiecTB B Boae. MaccoBas J0Jisl BEIIECTBA B
pactBope. XuMuueckue cBorcTBa BoJbl. OcHOBaHUA. Poib pacTBOpOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopot Boawl B mpupoje. 3arps3HEeHUE NMpUpPOAHBIX BoA. OXpaHa U OYMCTKA
MPUPOIHBIX BO.

Knaccudpukanusa nHeopranmyeckux coenuHeHuid. Oxcuapl. Krnaccudukanuss OKCHUIIOB:
comeobpasyromue  (OCHOBHBIC, KHCIOTHBIC, aM(oOTepHbIE) U  HECOJIeoOpa3yroIIHe.
Homenkiarypa okxcuaoB. @Pu3MYeCKMEe W XHMHUYECKHME CBOWCTBA OKCUAOB. llonmyuenue
OKCHJIOB.

OcunoBanusi. Knaccudukainus ocHOBaHWN: MIENOYM W HEPACTBOPUMBIC OCHOBAHUA.
Homenknarypa ocHoBanuni. Pu3nyeckne W XMMHUUYECKUE CBOWMCTBA OocHOBaHWU. [losrydeHue
OCHOBaHUM.

Kucnoter. Knaccudukanus kucinor. Homenknatypa kuciaor. @usnyueckue U XUMUYECKUE
cBoiicTBa KucioT. Psan aktuBHocTr metaiuioB H. H. bekerosa. [lomydenue Kucior.

Comu. Homenkiiarypa coneil. @usnyeckue U XUMU4eckne cBoucTBa coieil. [lomyuenue
COJIEH.

['eHeTnueckas CBsI3b MEXKY KIIACCAMHU HEOPTAHUYECKUX COCIUHEHUM.



Xumuueckuit IKCnepumMenm:

KaueCTBEHHOE OMPEJIeNICHUE COAEp KaHUsI KUCIOPO/ia B BO3/IyXe, MOJyUYeHHE, COOUpaHue,
pacrio3HaBaHUE W M3Yy4YEHUE CBOMCTB KHCJIOpOJAa, HAOJIOJICHHE B3aUMOJICUCTBUSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBHUSI BOSHUKHOBEHUS U MIPEKpalIeHUs TOpeHus (Moxkapa), 03HAKOMIJICHUE C
oOpa3liaMd OKCHUJIOB W OMNHCAaHWE WX CBOWCTB, MOJy4YE€HHE, COOMpaHUEe, paclo3HaBaHUE U
M3YUEHUE CBOICTB BoJOpojaa (ropeHue), B3auMojeicTBue Bojopona ¢ okcuaom meau (II)
(BO3MO>KHO MCIIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOIEHIE 00PA3IOB BEIIECTB KOJTUYECTBOM
1 Monb, uccnegoBaHue OCOOEHHOCTEN PAaCTBOPEHMS BEIIECTB C PA3TUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEICIEHHOM MacCOBOM JOJE€H pPacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBUE BOJABI C METAZIaMU (HAaTpueM M KajbllieM) (BO3MOXKHO HCMOJb30BaHUE
BUJICOMATEPUAJTIOB), MCCIIEOBAaHUE O0pa3llOB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe M3MEHEHUS OKPACKH WHIUMKATOPOB B PAacTBOpax KHUCIOT W IIEJI0YeH, U3ydeHue
B3aumozencTeus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C METajUlaMH,
peakuui HEUTPAIU3ALMH, TMOJIYYEHUE HEPACTBOPUMBIX OCHOBAHHMM, BBITECHEHHUE OJHOIO
MeTaJla JPYyrMM U3 pacTBOpa COJIM, PEUICHUE HJKCHEPUMEHTAJIbHBIX 3ajlad [0 TEeMeE
«BaxxHeHIne Kiacchbl HEOPTaHUYECKUX COCTUHECHUI.

Hepuoanuecknin 3akoH u Ilepumoanyeckass cucrema xumuuyeckux djiemenros /I. HU.
Menpaeaeesa. Crtpoenue aTOMOB. Xumunyeckas CBA3b. OKHCJIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

[lepBble TOMBITKA KiIacCU(UKAIUM XUMHUYECKUX dJieMeHTOB. [loHsiTue o0 Tpynmax
CXOJTHBIX 2JIEMEHTOB (II[EJIOUHBIE U MIETOYHO3EMEIbHbIE METAILIBI, TAJIOTEHBI, MTHEPTHBIC Ta3bl).
DneMeHThI, KOTOpble 00pa3yoT aM(OoTepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepuognueckuit 3akoH. Ilepuoguueckas cucrema XuUMHYECKUX dieMeHToB [J[. .
MenneneeBa. KopoTkonepuognas u JiuHHONEpuoaHas ¢opmbl [lepuoanyeckoil CUCTEMBI
xumuueckux saemeHToB J[. U. MenneneeBa. llepuonbl m rpymmbl. DU3MYECKUN CMBICIH
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHO/ia U TPYIIIbI JIEMEHTA.

Crpoenune aromoB. CoctaB aToMmHbIX dAnep. HM3oromsl. Onektponbl. CTpoeHue
AJNIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHUYECKUX »IieMEeHTOB llepuoamdeckoit
cucteMbl JI. 1. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO 3JIEMEHTA MO €ro MOJIOKEHUIO B
[Tepunonnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHMs pajuyca aTOMOB XMMHUUYECKUX AJIEMEHTOB, METAJUIMUYECKUX
Y HEMETAJJIMYECKUX CBOMCTB IO TPYyIIaM U MEPHOIaM.

3nauenue lleproanueckoro 3akoHa u [lepuoandeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
IJI pa3BUTHS HayKH U npakTuku. 1. 1. MenneneeB — y4€HbIN U rpakIaHUH.

Xumuueckas CBA3b. KoBasienTHas (monsipHas u HETOoJsIpHAas) CBSI3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucineHusi. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  peakiuu. [Ipoueccsl
OKHUCJIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4eHHe OO0pa3I0B BEIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICUCTBHE THUIPOKCHUAA
LMHKA C PACTBOPAMU KHCJIOT U IIEJIOYEH, ITPOBEICHUE OIBITOB, WUTIOCTPUPYIOIIUX MPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TOpEHUE, PEAKIINU PA3JI0KEHUS, COEAUHEHNUS ).

Mexcnpeomemmunie ceasu

Peanuzanusa MeXNpeIMETHBIX CBA3EH IMPU U3YYEHUU XHUMUU B 8 KIIACCE OCYILIECTBIISIETCSA
yepe3 HCIOJIb30BaHME KaK OOIIWX €CTeCTBEHHO-HAYYHBIX TIOHATHA, TaK W TOHSTHUH,
SBJISFOLIUXCS CUCTEMHBIMU JJIS1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuue ecTecTBEHHO-HAYUYHbIE TOHSTHA: Hay4dHbId (AKT, TUIOTE3a, TEOpHUs, 3aKOH,
aHanW3, CHHTE3, Kiaccupukaus, TMEpPUOJUYHOCTh,  HAOMIOJIEHWe,  JKCIEPHUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIbI,
PaAMOAaKTHBHOCTh, MOJICKYJIA, SJECKTPUUYCCKUN 3apsij], BEIIECTBO, TEJIO, O0OBEM, arperaTtHoe
COCTOSIHME BEIIECTBA, Ta3, (M3WUYECKUE BEIMYWHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, TIJIAHETHI,
3BE31161, CoHIIE.

buonorus: dorocunTes, apixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MuHEpandbl, TOPHBIE MOPOJbI, IOJE3HbIE
HCKOIIa€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo U XMMHYECKAs] peaKUMsl



[Tepuonnueckuit 3akoH. Ilepuomuueckas cucremMa XuUMHYECKMX 3neMeHToB [[. .
MenneneeBa. CTpoeHME AaTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB XUMHUYECKUX
3JIEMEHTOB NEPBBIX TPEX NEPUOJOB, Kalaus, KaJdblUs U UX COCAUHEHHN B COOTBETCTBUHU C
MOJI0KEHUEM JIEMEHTOB B [leprnoanyeckoil cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIeCTBA: BUIbl XHUMHUYECKOM CBS3U. THUIBI KPUCTALIMYECKHX PEIIETOK,
3aBUCUMOCTbh CBOKCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONM PEIIETKHM U BUAA XUMHUYECKOU
CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE CBOICTBa
BEIIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKHX COCIUHEHUN, T€HETHYECKas
CBSI3b HEOPTAHUYECKUX BEIIIECTB.

Knaccuduxanys XuMHUUECKUX PEaKlUi MO pa3IMuHbIM MPU3HAKaM (110 YHUCIY U COCTaBY
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY A(QeKTy, MO HU3MEHEHUIO CTEleHEH
OKHCJICHUSI XUMHUYECKUX DJIEMEHTOB, MO OOPATUMOCTH, IO Y4aCTHIO KaTajiu3atopa). JK30- U
SHJIOTEPMHUYECKHUE PEAKIIMU, TEPMOXUMUYECKAE YPABHEHHUS.

[TonsiTue o ckopocTu Xxumuyeckou peakiuu. [loHsiTHe 00 00paTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOTEHHBIX M Te€TepOreHHbIX peakuuax. [loHsTue o
katanuse. [loHsTHE O XUMHYECKOM paBHOBeCHMU. DaKTOpbl, BIHSIOIMIME HA CKOPOCTh
XUMUYECKOW PEAKIINU U MOJ0KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHFHO-BOCCTAHOBUTENIbHBIC PEAKIMU, JJICKTPOHHBIN OalaHC OKHCIUTEIbHO-
BOCCTAHOBUTENIbHON peakiuu. COCTaBI€HWE YPaBHEHUUM OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOIb30BaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOTUTUUECKON AUCCOUUAIMU. DJICKTPOJIUTHI U HEIIEKTPOJUTHL. KaTHOHBI,
AHUOHBI. MeXaHU3M AUCCOLMAIMUA BEIIECTB C PA3JIUYHBIMU BHUJIAMU XUMHUYECKOW CBA3HU.
Crenens auccormanuu. CUIbHBIE U CIa0bIe SJIEKTPOTUTHI.

Peakiiuu monHoro oOMeHa. YCJIOBHS MPOTEKAHUS peaKIuii MOHHOTO OOMEHa, MOJHBIE U
COKpallléHHbIE MOHHBIE YpaBHEHUsI peakiuil. CBONWCTBA KHUCJIOT, OCHOBAHUN U COJIEN B CBETE
npeACTaBiICHU 00 JJIEKTPOJMTHYECKON Auccolmanuu. KadecTBEHHbIE pPEaKIMd Ha HWOHBI.
[ToHsATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTraHWYECKHX BEIIECTB —
METAJUIOB U HeMeTalwioB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJopujaa HaTpus),
UCCJIEJOBAHNE 3aBUCHMOCTA CKOPOCTHM XUMHUYECKOW pPEaKIMU OT BO3JIECUCTBUSA Pa3INYHBIX
(bakToOpoB, HCCIeOBAaHUE AIIEKTPOMPOBOJHOCTH PACTBOPOB BEHIECTB, MpOLecca TUCCOIUAIIUN
KHUCIIOT, WIeJOoYed U cojed (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEO MAaTEPHANIOB), IMPOBEIECHUE
OTIBITOB, WJUTFOCTPUPYIONIUX MPHU3HAKH MPOTEKaHUS peakiunii noHHOoro ooOMmeHna (oOpa3oBaHuUe
ocaJika, BBIJICJICHHE Ta3a, O0Opa30BaHHE BOJbBI), OMBITOB, WILIIOCTPUPYIONIUX TMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkuil (TOpEHUE, peaKIuu Pa3iioKEeHUs, COCIUHEHHUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IMOMOIIbI0 KAYECTBEHHBIX PEAKIMA Ha HOHBI,
pelIeHne SKCIIEPUMEHTAIbHBIX 3a1a4.

HeMmeTaibl U MX COeITMHEHUS

OO6mast xapakrtepucTuka rajgoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB, XapaKTePHBIE
crenieHn okucieHusi. CtpoeHue U (PU3MYECKHE CBOWMCTBA MPOCTHIX BEIIECTB — TaJOTEHOB.
XHUMHUYECKHUE CBOICTBA HAa MpHUMEpPE XJopa (B3aHMMOJEHCTBUE C METaUIaMH, HEMETaJlJIaMH,
mienoyamu).  XjopoBogopon. ConsiHasg KHCIIOTa, XUMHUYECKHME CBOMCTBA, IMOJY4YEHHUE,
npuMeHeHne. JlelcTBue Xjopa M XJIOPOBOAOPOJA HAa OpPraHu3M 4YeJoBeKa. BaxHeimmue
XJIOPUJIBI U KX HAXOXKJICHUE B IIPUPOJIE.

OO6mrast xapakrtepuctuka 53JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTeNeHu okucieHus. CTpoeHue U (Pu3NUecKrhe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJa M CEepbl. AJUTOTPOTIHBIE MOAU(PUKAIINKI KUCIOPOIa U CepPhl. XMMHUUYECKHE CBOWCTBA
ceppl. CepoBoiOpoJ, CTpoeHUe, (U3MUECKHEe W XUMUYeCKHe CBOWCTBA. OKCHABI CEpPhI Kak
MPEACTABUTENIN KUCTOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NUECKUE U XUMHUYECKUE CBOMCTBA
(obmme Kak TpeacTaBUTENsl Kiacca KHUCIOT M CHenu(pUYecKue). XHUMHUYECKHE PEaKInu,
JeXalnue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJy4eHUsi CepHOM KHUCIOThl. [IpumMeHnenue
cepHoil KucnOThl. CoNM CEpHOM KHUCIOTHI, KAYECTBEHHAsi peakius Ha Cyiab(aT-uoH.
Haxoxnenue cepel U €€ COCAWHEHUN B NMPUPOJE. XUMHUYECKOE 3arpsA3HEHHUE OKPYKarolIeh
Cpebl COENMHEHUSIMU CePhl (KUCIOTHBIE JOXIH, 3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOObI
€ro npeaoTBPALICHHUS.

OO6mast xapakTtepucTuka 235eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE CTEMEHH OKHUCJIEHUA. A30T, pacHpocTpaHeHHe B Mpupojae, (U3NYECKUe U



XUMuyeckue cBoiictBa. KpyroBopor aszora B mnpupojae. AMMHaK, ero (U3MYECKHEe U
XUMUYECKUE CBOMCTBa, MojiyueHUe U mpumeHeHwe. Conu amMMOHUA, UX (UBHUYECKHE U
XUMUYECKHE CBOMCTBA, MpuMeHeHHe. KauecTBeHHass peakiusi Ha HMOHBI aMMOHHS. A30THas
KHUCJIOTa, €€ moyydyeHue, GU3UYeCKUe U XMMHUYECKHE CBOMCTBA (OOIIME KaK MpeACTAaBUTEIS
KJIacca KUCJOT U cnernuduueckue). Vcnoib3oBaHHEe HUTPATOB M COJEH aMMOHUSI B KaueCTBE
MUHEpAIbHBIX YI00peHUH. XHMMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COeIAUHEHUSIMHU
azoTa (KUCJIOTHBIC JOXK/H, 3arPsI3HEHUE BO3/1yXa, MOYBKI U Bo0EMOB). Docdop, anoTpornHbie
Momudpukanuu ¢dochopa, puznueckue u xummudeckue cBoiMctBa. Okcupn docdopa (V) u
dochopHass kuciaora, (U3MUYECKUE M XUMHUYECKHE CBOMCTBA, mojiyueHue. lcmonab3oBaHue
(docdaToB B KauecTBE MUHEPAIBbHBIX YI0OpEHUH.

O6mas xapaktepuctuka 3jeMeHTOB [V A-rpynmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepPHbIE CTEMEHU OKUCJIEHUA. YTIEpOoJ, aJUIOTPOIHbIE MOAU(DUKAIINK, PAaCTIPOCTPAHECHHE
B mpupone, puznueckue W XUMHUYECKHEe cBoicTBa. Ancop6Oius. Kpyrosopor yriepona B
npuposie. Okcuasl yriaepojaa, ux Quznueckue U XMMHYECKHUE CBOWCTBA, JIEUCTBUE HA JKUBBIC
OpraHU3MbI, MOJYYEHUE U MPUMEHEHHE. DKOJOTHUYECKHE MPOOJIEMBbI, CBS3aHHBIE C OKCHUIOM
yraepoza (IV), runoresa riiob6ajbHOro NOTEIJICHUST KJIUMaTa, MapHUKOBBIN 3 eKT. YronbHas
KHUCIIOTa M €€ coiu, uX (U3UYECKUEe U XUMUYECKHE CBOMCTBA, MOJYyYEHHUE U TPUMEHEHHE.
KauecTBeHnHast peakiusi Ha KapOoHaT-MOHBI. Vcnonb3oBaHne KapOOHATOB B OBITY, MEAMIIMHE,
MPOMBIIIJIEHHOCTH U CEITbCKOM XO35IUCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEJUHEHHSIX yriiepoja
(MeTaH, 2TaH, OSTWJIEH, AalleTWJIEH, 3TaHOJ, TJHUIEPUH, YKCYCHas KucioTa). [Ipupomanbie
UCTOYHUKU YTJICBOJOPOJAOB (yrojb, MPUPOJIHBIA Ta3, HE(Th), MPOAYKTHl UX MepepabOTKH
(6eH3uH), WX poOdb B OBITY M MPOMBIIUICHHOCTU. [loHSATHE O OMOJOrMYECKH BaXKHBIX
BEIIECTBaX: KUpaX, Oelkax, yrjieBojaX — W HMX POJIM B JKU3HU uelioBeka. MarepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COSTUHCHUM.

Kpemuuii, ero ¢Qusnueckue W XUMHUYECKHE CBOWCTBa, IOJYyYE€HHUE U TPUMEHEHUE.
Coenunenusi kpemHuss B mnpupoje. OO6mue mnpencraBieHuss o6 oxcunae kpemuus (IV) u
KpeMHueBOM kuciore. CHIMKAThl, WX WCIOJIb30BaHHE B OBITY, B MPOMBIILICHHOCTH.
Baxueiiimue cTpouTenbHble MaTepuaibl: KEPaMHKa, CTEKJIO, LIEMEHT, OETOH, KeJIe300€TOH.
[Ipo6embl 6€30MacHOTO UCTIOIB30BAHUS CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHON KU3HU.

Xumuueckuil IKcnepumenm:

U3y4YeHHe 00pa3I0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHON KUCIIOTHI, MPOBEICHUE
KayeCTBEHHBIX PEaKIMii Ha XJIOPHUI-UOHBI U HAOMIOACHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxaroue GU3NIeCKUe U XMMHUYECKHUE CBOMCTBA TaJOr€HOB M MX COCAUHEHUH (BO3MOKHO
UCITOJIb30BaHUE BHEOMATEPHAIOB), O3HAKOMJICHHE C oOpaslaMu XJIOPHAOB (TajJoTeHHUIOB),
O3HaKOMJIEHHME C oOpa3laMu cepbl U €€ COEOUHEHUSMH (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEepUaJIOB), HaONIOJeHHEe Tpolecca OOyriIMBaHHs — caxapa TOJA  JCHCTBUEM
KOHIICHTPUPOBAHHOU CEPHOM KHUCIIOTHI, M3YUYEHUE XUMUYCCKUX CBOMCTB pa30aBICHHOW CEPHOM
KHCTIOTHI, MPOBEACHNE KAUeCTBCHHOW PEaKIMU Ha Cylb(aT-uOH U HAOJIOJEHUE MpU3HAKa €€
IPOTEKaHUsI, O3HAKOMJICHHE C (PU3MUECKUMH CBOWMCTBaMHU a30Ta, ¢ochopa U WX COSTUHECHUM
(BO3MOXHO HCTIOJB30BAHKME BHJIEOMATEPHANIOB), 0Opa3lamMu a30THBIX U (HOCHOPHBIX
yIOOpeHHid, TOJdydyeHue, COOMpaHHWe, paClO3HABAHME ¥ U3YYCHHE CBOICTB aMMHAaKa,
MIPOBE/ICHNE KAaYEeCTBCHHBIX PEaKIMil Ha MOH aMMOHUA U (ochaT-uoH M U3ydeHHUE MPU3HAKOB
UX IPOTEKAHHUsI, B3aUMOAECHCTBUE KOHLIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEABIO (BO3MOMKHO
HCIIOJIb30BaHUE BHUACOMATEPHAIIOB), U3YUEHUE MOJENEH KPUCTANIMYECKUX PEIIETOK aaMmasa,
rpadura, QymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aACOPOIMH pPACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM  YIVIEM W  YCTPOWCTBOM  MpOTHBOra3a, IOJy4Y€HHE, CcoOHupaHue,
pacro3HaBaHUE M W3YYEHHE CBOMCTB YIJIEKHCIIOrO ra3a, IPOBEJICHUE KaueCTBEHHBIX PEaKIUil
Ha KapOOHAT M CWIMKAT-UOHBl M HM3Yy4YEHUE MPU3HAKOB HMX MPOTEKAHMS, O3HAKOMIICHHUE C
MPOAYKIIMEN CHUIIMKATHON MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTABHBIX 3a7a4 M0 TEeMe
«BaxkHenne HEMETAIUTBI U KX COCTUHEHUSI.

MeTansbl M UX COeITMHEHUS

OO0masi xapakTepUCTUKAa XUMHUYECKHX JJIEMEHTOB — METaUIOB Ha OCHOBAaHUMU MX
nojioxxeHus B llepuonmueckoit cucreme xumuudeckux snemeHtoB Jl. M. MengeneeBa u
ctpoenusi aroMoB. CTpoeHue MeTaUIOB. MeTainueckass CBs3b U MeTajulMuecKas
KPHUCTAJUIMYECKasl PEIIETKA. DIIEKTPOXUMHUYECKUIN Psifl HANPSHKEHUNA MeTauIoB. DU3NYECKue u
XUMHUYECKHE CBOMcTBAa MeTayuioB. OOmue crnocoObl TMojaydeHus MeTamuioB. llonsartue o
KOPPO3UU METAJIJIOB, OCHOBHBIE CHOCOOBI 3allUThl UX OT Koppo3uu. CriaBbl (CTaib, YYT'yH,
JIOPATIOMUHUN, OPOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.



[Ilenouynble MeTaiuibl: TO0XKEeHUE B [lepuoanueckon cucreMe XUMUIECKUX DIIEMEHTOB /],
N. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJEHUE B npupone. PU3NUECKUEe U XUMHUYECKHUE
cBoiicTBa (Ha mpumepe HaTpus W Kaius). OKCuAbl W THUAPOKCHUIIBI HATPUS U KaJlus.
[IprMeHeHne MEeNOYHbIX METAIUIOB U KX COCAUHEHUM.

[IlesioyHO3EMENBHBIE META/UIBl MarHud W KaubUui: nonoxkenue B Ilepuonnueckon
cucteMe xumuueckux anemeHtoB J[. M. MenpaeneeBa, CTpoeHHE MX ATOMOB, HAaXOXICHUE B
npupoje. Pru3ndeckue 1 XMMUYECKUE CBOMCTBA MAarHvs M KaiblUUsA. BakHEWIne coenuHeHUs
KaJIbLUS (OKCU, TUAPOKCHU, cOJn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amromunuii: nonoxenue B llepuognueckoit cucreme xumudeckux anemeHToB [[. U.
MenpeneeBa, CTpOEHUE aTOMa, HAX0XKJACHUE B IIpupoae. PU3ndecKkue 1 XMMHUYECKUE CBOMCTBA
amroMuHus. AMQoTepHbIe CBOWCTBA OKCH/IA U TUIPOKCHIA aTFOMUHUSL.

Kenezo: mnonoxenune B Ilepumoamyeckoil cucreme xuMudeckux »syeMeHToB [, U.
MenpaeneeBa, CTpOEHUE aTOMa, HAX0XKJACHUE B IIpupoae. PU3ndeckue 1 XMMHUYECKUE CBOMCTBA
xenesa. Oxcuabl, rugpokcunbl u conu skene3a (II) u sxkeneza (III), ux coctas, cBoiicTBa u
MIOJIYYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMM METaJUIOB U CIJIAaBOB, WX (U3WYECKUMHU CBOWCTBAMHU,
U3y4YeHUE Pe3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIB30BaHUE BHUICOMATEPHUATIOB),
OCOOCHHOCTEHM B3aMMOJICMCTBUS OKCHJA Kajlbllusg ¢ HATpUs C BOJOH (BO3MOXKHO
UCITIOJIb30BaHUE BUJIEOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOIIECCa TOPESHUS
&Keseza B KUCJIOpojie (BO3MOXKHO HCIIOIB30BaHUE BHICOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEaKIMii Ha MOHBI: MarHus, Kajblius, aFOMUHUS, IIMHKa, kene3a (1) u xenesa
(IIT), meau (I1), HaOmrOIEHUE U ONMKMCAHKME MPOLIECCOB OKPAIIMBAHMS TIJITAMEHU MOHAMU HATpus,
KaJlis U Kajblius (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPHUAIIOB), UCCIeA0BaHNE aM(DOTEPHBIX
CBOWCTB THAPOKCHIA AIIOMUHMSI U THMAPOKCHJIA IIUHKA, PEIICHHE SKCIEPUMEHTABHBIX 3a7a4
1o Teme «BakHeuIe MeTasbl U UX COEUHEHUS.

XuMHS U OKpPY:KaLIas cpeaa

BemecrBa n Matepuainbl B IOBCEIHEBHOM JKU3HU 4YeJOBEKa. be3oracHoe UCIoabp30BaHue
BEIIECTB U XMMHUYECKMX peakiuii B ObiTy. IlepBasg momomrp mpu XUMHYECKHX OXKOTax H
OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYyKarouiei cpenbl (mpeaeiabHas JOMyCcTUMasi KOHIIEHTpalus
Bemects, nanee — [1/1K). Pons xumMuu B pelieHN 3KOJIOTHYECKUX MPOOIeM.

Xumuueckuit IKCnepumenm:

U3y4eHHE 00pa3I0B MaTepUaoB (CTEKJIO, CIJIaBbl METAJIJIOB, MOJMMEPHbBIE MATEPHAIIBI).

Mescnpeomemmunie ceasu

Peanuzanusa MeXnpeIMETHBIX CBA3EH NMPU U3YYEHUU XUMUU B 9 Kiacce OCyLIECTBISAECTCS
yepe3 HCMIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHATHM, TaK M TOHSTHUH,
SIBJISFOLUXCS CUCTEMHBIMU JJIs1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEHHO-HAY4YHBbIE TOHSATHS: HAay4HbIM (akT, THIOTE3a, 3aKOH, TEOpHs,

aHajgu3, CHHTe3, Kjaccuukamus, TMEepUOJUIHOCTh,  HAONIOJACHHUE,  IKCICPUMEHT,
MOJICTUPOBAaHUE, HW3MEPEHUE, MOJIeib, SBICHHE, TMApPHUKOBBIA 3(PGEeKT, TeXHOIOoTHs,
MaTepUAIIBI.

®usnka: Marepusi, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJA, H3OTOIIbI,
PaMOaKTUBHOCTh, MOJIEKYJIa, DJJIEKTPUYECKHM 3apsii, NPOBOAHUKH, MOJYIPOBOJHUKH,
TURIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHME BEIECTBa, Tas,
pacTBOp, PAacTBOPUMOCTH, KpHUCTAJUIMYECKash pEmETKa, CIUIaBbl, (U3NYECKHUE BEIMYUHBI,
€MHULIBI U3BMEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, COHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa, SKOCUCTEMA, MUHEpAJIbHbIE YIOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, IUTATEIIbHbIEC BEIIECTBA.

['eorpadusi: atmocdepa, rtumpocdepa, MHHEpPaAIbl, TOPHBIE TMOPOABI, IOJE3HBIC
HCKOIaeMbIe, TOIUIUBO, BOJIHBIC PECYPCBIL.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATbDI

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTPaMMbl OCHOBHOTO 00mero o0Opa3oBaHUs
JTOCTUTAIOTCS B X0JI¢ OOYYCHHSI XMMUU B €IUHCTBE YUCOHON M BOCITUTATEIIBHON JCSITCIIEHOCTH B
COOTBETCTBHHM C  TPAJAWIMOHHBIMH  POCCHUUCKHMH  COIMOKYJIBTYPHBIMH H  JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, PHHITBIMA B OOIIECTBE NMPAaBWJIAMH M HOPMaMHU TOBEACHHS U
CHOCOOCTBYIOT MpOIleccaM CaMOTIO3HAHMS, CAMOPA3BUTHUS U COITUATM3AINH 00YJIarOIINXCs.

JIMYHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONMIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOW TMO3WTHBHBIX IEHHOCTHBIX OPHCHTAIIMA M PACIIUPCHHE OIbITa ACATCIBHOCTH Ha ef
OCHOBE, B TOM UYHMCJI€ B YaCTHU:

1) naTpHOTHY€CKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICIMIO, TOHMMAaHUS 3HAYCHHMSI XMMHYECKOW HAyKW B JKM3HU COBPEMEHHOTO OOIICCTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEPHOW HH(POPMAIMEH O MEPEIAOBBIX TOCTHIKCHHSIX M OTKPBITHIX
MHPOBOW W OTCUECTBCHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPONCTBE
MHpa U 00IIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEJICTABJICHUsI O COIHMAIbHBIX HOpPMaxX M TMpaBUjaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJUICKTHBE, KOMMYHUKaTHUBHOU KOMITETEHTHOCTH B OOIIIECTBEHHO TIOJIC3HOM,
y4eOHOUCCIEI0BATENbCKOM, TBOPYECKOW M JPYrMX BMJAX JAEATEIbHOCTH, T'OTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JICATECILHOCTH TPH BBHITIOJHEHUN YUCOHBIX, TT0O3HABATEIBHBIX 3a/a4,
BBIMIOJTHCHUN XUMHUYECKUX JKCIIEPUMEHTOB, CO3JaHUM Y4YEOHBIX IPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHHIO M B3aMMOTIOMOIIM B TPOIECCE ITOW YYCOHOW JeSITeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE IMOBEJACHUE W IIOCTYNKH CBOMX TOBApHIICH C ITO3MIIMM HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEACTABICHHS O  BEHIECTBE W XMMHUYECKOM  peakiuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIISIONIME OCHOBY IS
NOHMMAHHUS  CYIIHOCTH HAyYHOM  KapTHUHBI MHpA, TNpPEICTaBlIeHUsT 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHSI MPHUPOIBI, B3AaUMOCBS3SIX YeJOBEKa ¢ MPHUPOAHON CPElioi, O poiH
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHBBI, HANpaBJICHHBIC HA IMOJYYCHHE HOBBIX 3HAHUN MO XHUMHH,
HeoOXonuMble i1 OOBACHEHMsS] HAOIIOJAEMBIX TIPOIECCOB M SABJICHUN, IO3HABATEIHHOM,
MH(OPMAITMOHHON M YUTATENbCKOU KYJIBTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTEIHLHOU PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOM JUTEPATYPOH, JOCTYMHBIMU TEXHHUYECKUMHU CPEACTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYUYCHHUIO M TIO3HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MMPOCKTHOM M HMCCIIEIOBATENIbCKOW NIEATETLHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH U YPOBHA 00y4YEHUS B JajdbHEHIIIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU
Ha 3JI0pPOBBI 00pa3 »W3HH, OCO3HAHWE IIOCJIEACTBUA W HENPUATHE BPEIHBIX MPHUBBIUCK
(ymoTpeOneHusi amKorojsi, HapKOTHUKOB, KypeHHs), HEOOXOIMMOCTH COOJIIONCHHS MPaBUII
0€30MacHOCTH MPH OOPAIICHUH ¢ XUMUYECKUMU BEIECTBAMHU B OBITY U PEaIbHOMN KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAKTUIECKOMY M3Y4YeHHUI0 Mpodeccruid U Tpyaa pa3IudHOTO poja, YBaKEHHE K
TPyAy W pe3yiabTaTaM TPYAOBOW NEATCIHHOCTH, B TOM 4YHCJI€ HAa OCHOBE TPHUMCHCHHS
MPEAMETHBIX 3HAHWUH 1O XWMHH, OCO3HAaHHBIA BBIOOP WHAWBUAYAJTHHON TPACKTOPUH
MPOJOIDKEHUST 00pa3oBaHUsl ¢ Y4YETOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEMHONW MPOodeCCHOHANBHOU AESITEIBHOCTH U
pa3BUTHs HEOOXOJUMBIX YMEHUN, TOTOBHOCTH aIalITUPOBATHLCS B TPO(EeCCHOHATLHOM Cpele;

6) 3K0JI0rHYeCKOTr0 BOCITUTAHUS:

AKOJIOTHYECKH I1eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIe KaK UCTOYHUKY KU3HHM Ha 3emile,
OCHOBE €€ CyIIECTBOBAHMSA, MOHMMAaHHE IIEHHOCTH 3A0POBOTO W 0€30macHOro odpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (H3NYECKOMY W TICUXHYECKOMY 370pPOBBIO,



OCO3HAHME LEHHOCTH COOJIIO/IEHHS MTpaBuil 0€30M1aCHOTO MOBEIEHU IPpH padoTe ¢ BEIECTBAMH,
a TAK)KE B CUTYaALHX, YIPOKAIOIUX 340POBbIO U KU3HU JIOIEH;

CIIOCOOHOCTU MPUMEHSITh 3HAHUS, MTOJTyYaeMble MPU U3YYCHUU XUMUH, ISl PEIICHUs 3a/a4,
CBSI3aHHBIX C OKPYKAIOLIEW MPUPOJHOM CpPEIOM, IJIA TOBBIICHUS YPOBHS 3KOJIOTHYECKOU
KYJbTYpPbl, OCO3HAHUS TI100AIIBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM M MyTel UX pelieHuUs
MOCPEICTBOM METOJOB XWMHH, IKOJOTHUYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B
[I03HABATEIILHOW, KOMMYHUKATUBHOU U COLIUAIBHOUN IIPAKTUKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe wmeTtampeaMETHBIX peE3yJIbTAaTOB BBIIEIAIOT 3HAYMMBbIEC Uil (OPMHUPOBAHUS
MUPOBO33PEHUSI OOIIEHAYYHbIC MOHITHUS (3aKOH, TECOpHUsl, MIPUHIUII, TUNIOTe3a, (PakT, cucTeMa,
MPOIIECC, AKCIEPUMEHT U APYToe€.), KOTOPhIE MCTHOJIb3YIOTCA B €CTECTBEHHO-HAYUHBIX YUEOHBIX
npeaMeTax 1 MOo3BOJISIIOT Ha OCHOBE 3HAHUN M3 ATUX MPEIMETOB (POPMUPOBATH MPECTABICHHUE O
[EJIOCTHOM HAy4YHOW KapTHHE MHpA, U YHHBEpCalbHble y4yeOHbIC NEUCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKATHUBHBIE, PETYJISATHUBHBIE), KOTOpbIe OOecneunBaroT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY IJITAHUPOBAHUIO U OCYIIECTBICHHUIO YUEOHOU JIeATETbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble JJornueckue NecTBUA:

YMEHHSI MCIIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TPU OCBOCHUM 3HAHUM:
pacKpbIiBaTh CMBIC] XMMHYECKMX TOHSTHH (BBIACNIATh WX  XapaKTEpHbIE IPU3HAKU,
yCTaHABIIMBATh B3aUMOCBS3b C JPYTMMU MOHATUSIMU), UCIOIB30BATh MOHATHUS JIJIi OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHUH, BBHIOMpATh OCHOBAaHMS W KPUTEPUM [JIs KiIacCUDHUKAIUU
XUMHUYECKHX BEHIECTB U XMMUUYECKUX PEAKIIUM, YCTAaHABIMBATH MPUYMHHO-CIICICTBEHHBIE CBSI3U
MEXTy 00bEKTaMU U3YUYEHHUS, CTPOUTD JIOTUUECKHUE PACCyKACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC,
110 aHAJIOTHH), ACJIaTh BRIBOBI U 3aKIIIOUCHUS;

YMEHHE MPUMEHSTh B MPOLIECCE MO3HAHUS MOHATHUS (TIPEAMETHBIE M METAINPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICNIM, HCIIOIb3yEeMble B XHMHH, MPEOOPa30BHIBATH IIUPOKO
NPUMEHSIEMbIE B XMMHUHU MOJIETIbHBIE MPEACTABICHUS — XMMUYECKUN 3HAK (CHMBOJ DJIEMEHTA),
xuMudeckass ¢GopMmyia M ypaBHEHHE XUMHUYECKOM peakluu — TMpH pelieHud Y4eOHO-
[IO3HABATEJIbHBIX 3aJa4, C Y4YETOM OTUX MOJEIBHBIX IPEACTABICHUNM BBIABILSITE U
XapaKTepu30BaTh CYIIECTBEHHbIE MPHU3HAKH HM3Y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHYECKUX PEaKIi, BBISBISATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIEICTBEHHBIE CBS3U U
IIPOTUBOPEYHUSI B U3y4aeMBbIX IIpoLecCcax U SBICHUSAX.

ba3oBble ucciaenoBaTe/bCKue AeiCTBUA !

YMEHHE HCIOJIb30BaTh IIOCTABJIEHHBIE BOIIPOCHI B KA4eCTBE HMHCTPYMEHTA IIO3HAHMWSA, a
Takkeé B KauyeCTBE OCHOBBI I (OPMHPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHU3allMU U TPOBEACHUIO YYCHHUECKHX
HKCIIEPUMEHTOB, YMEHUE HAOII0IaTh 32 XOJIOM IMPOIlecca, CaMOCTOATEIFHO MTPOTHO3UPOBATH €TI0
pe3ynbrat, (GOpMyIHpoBaTh O0OOIIEHHWS W BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHOTO OIIbITA,
WCCJIeIOBAHUS, COCTABJIATh OTUYET O MPOJIEIIaHHOMN padoTe.

Pabora ¢ undgopmanmeii:

yMEHHUE BbIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIMIO PA3IMYHBIX BUIOB
1 (hopM TpeICTaBICHUs, MOTYIaeMYI0 U3 PAa3HBIX HICTOYHUKOB (HayYHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHYECKOTO COJEpXaHUs, CIpaBOYHbIE TOCOOMs, pecypchl MHTepHeTa), KPUTHYECKHU
OIICHMBATh MPOTUBOPEUUBYIO 1 HETOCTOBEPHYIO HHPOPMAIINIO;

YMEHHUE MPUMEHSTh Pa3IMUHbIE METOJBI U 3alPOCHI MPU TIOUCKE M 0TOOpe MHGOPMAINHN H
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX /IS BHITIOJTHCHHS YYCOHBIX U TTO3HABATEIBHBIX 33729
OTIPEZICIEHHOTO THUMA, MPUOOpPETEHUE OMbITa B OOJACTH HCIIOJB30BaHUS HWHGOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTUM, OBJIAJICHUE KYJbTYpPOH aKTHUBHOI'O MCITOJIB30BaHUS PA3JIMUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTaBICHUS
uHOpMAIIMM ¥ WLTIOCTPUPOBATH pEIIacMble 3a7a4d HECIOKHBIMH CXEMaMH, IuarpaMMaMH,
apyruMu popMaMu rpaduKi U UX KOMOMHAIUSMU;

YMEHUE HCIOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Yy4eOHOW M HUCCIET0BATEIBCKOM
NEeATeIbHOCTH UH(POPMAIUIO O BIUSHUY MIPOMBIILIEHHOCTH, CEJIbCKOTO XO3SIIICTBAa U TpaHCIIOPTa
Ha COCTOSIHME OKPY’KAIOLIEH TPUPOTHOMN CPEIBI.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:



yMEHHUS 3aJlaBaTh BOMNPOCH (B XxojAe auanora u (Wiau) JUCKYCCHHM) TO CYIIECTBY
oOcyxJaeMoi Tembl, (HOPMYIUPOBATH CBOM MPEMAJIOKEHUS] OTHOCUTENIBHO BBINOJHEHUS
MPEIOKEHHOU 3a/1a4u;

YMEHUSI TPEJICTABIISITh MOJYYEHHbBIE PE3YJIbTaThl MO3HABATEIILHOM JIEATEIbBHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTaxX; JieJlaThb NPE3CHTAlMI0 PpPEe3yJbTaTOB BBINOIHEHUS XUMUYECKOTO
AKcHepuMeHTa (J1a0opaTOpHOTO OIMbITa, Ja0OpaTOpHOM pabOTHI MO HCCIETOBAHUIO CBOMCTB
BEILIECTB, YUEOHOTO MPOCKTA);

yMEHHsI y4eOHOIro COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABATEIBHOU U
UCCJIEeI0BATEIbCKON JEATENbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOJEM Ha OCHOBE Y4ETa
OoOIIUX WHTEPECOB W COTJIACOBAHUS MO3UIMI (0O0CYXJAeHUSI, OOMEH MHEHHSIMHU, «MO3TOBBIC
IITYPMBI», KOOPJIUHAIINS COBMECTHBIX JACHCTBUM, ONpe/e/ieHne KPUTEPUEB O OIICHKE KayecTBa
BBITIOJTHEHHOUN PabOTHI U Apyrue).

PeryisiTuBHbIE YHHBEpPCAJIbHbIE YYeOHbIEe 1eCTBHS:

YMEHHE CaMOCTOSITEIbHO OINPEAENATh LU NEATEeIbHOCTH, MJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIUPOBATh W TIPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO JICSITEIBHOCTh, BBIOUpATH
HamOosee H(PGeKTUBHbIE CHNOCOOBI  pelleHHs y4eOHbIX W TO3HABaTEJIbHBIX  3ajiad,
CaMOCTOSITEJIbHO COCTaBJISITh WJIM KOPPEKTUPOBATH MPEJJIOKECHHBIA aJTOPUTM JICHCTBUN TNpH
BBITIOJIHEHUU 3aJaHUN C Yy4€TOM TIOJYYECHHUS HOBBIX 3HAHUM 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMSIX, OLEHUBATH COOTBETCTBUE MOJYUYEHHOTO Pe3ysibTaTa 3asBICHHON LEJH,
YMEHHE MCIOJIb30BaATh U aHATM3UPOBATh KOHTEKCTHI, IIPE/IJIaraéMble B YCIIOBUU 3a/1aHHI.

INPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJNbTaTOB [0 OCBOCHHIO OOS3aTEIBHOIO COJEP KAHMS,
YCTAaHOBJIEHHOTO JaHHOW QeaepanbHOl paboueil nporpaMMol, BBIIEISAIOT: OCBOEHHBIE
oOydJarolmuMHCsT Hay4dHbIC 3HAHMS, YMEHHUS W CIIOCOOBI JEWCTBUM, BUILI JEITEIHLHOCTH TIO
NOJIYYCHUIO HOBOTO 3HAHUS, €ro MHTEpPHpeTalud, NpeoOpa3oBaHUI0 M MPUMEHEHUIO B
Pa3IUYHBIX YYEOHBIX U HOBBIX CUTYyAIIUSX.

K xoniy oOydenus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb CHOPMUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUN:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX MOHSATHI: aToM, MOJEKYyJla, XUMHYECKUN
AJEMEHT, MPOCTOE BEIIECTBO, CIOXXHOE BEIIECTBO, CMECh (OJHOpPOIHAS U
HEOJHOpPOAHAs), BAJICHTHOCTb, OTHOCUTEJbHAas aTOMHAas MW MOJIEKYyJISIpHAas Macca,
KOJMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas I0Js XUMUYECKOTO 3JIEMEHTA
B COCIMHEHUH, MOJSAPHBIM  00BEM, OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb,
ANEKTPOOTPULIATETLHOCTh, CTENIEHb OKHUCIICHHS, XUMUYECKash Peakius, KiaccupuKaius
peaKIuii: peakluu COCAUHEHUS, PEAKIINHU Pa3JIOKEHHUS], PEAKIIMU 3aMEILECHUS, PEaKIuu
oOMeHa, 9K30- M PHIAOTEPMHYECCKHUE PEAKIIUH, TETUIOBOM 3(P(EKT peakiuu, sSIpo aToma,
AJNIEKTPOHHBIN CJIOH aToMa, aroMHas OpOWTalb, paguyCc aromMa, XHMHUYECKasl CBSI3b,
NOJISIpPHAsE M HENOJISIpHAs KOBAJICHTHAs CBA3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBast 10715 BelllecTBa (IIPOLIEHTHAs! KOHLIEHTPAIUsl) B pAaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUM M NPUMEHATH 3TH
MOHSATHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

e HCIMONB30BATh XUMHUYECKYIO CHUMBOJHUKY [IJII COCTaBICHHUS (OPMYN BEIIECTB U
YPaBHEHUU XUMUYECKUX PEAKIUN;

e ONpENeNsATh BaJCHTHOCTh AaTOMOB JJEMEHTOB B OWHApPHBIX COCIWHEHUSAX, CTEICHb
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COCAMHECHHSX, NPUHAIICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy COeQWHEHWuW 1o ¢dopMmynaM, BHUJ XAMHUYECKOW CBSI3U
(KoBaJIEeHTHAsI MU MOHHAs1) B HEOPTAHUYECKUX COEUHEHHUSIX;

e packpseiBaTh cMmbica [lepuomnueckoro 3akona [[. 1. MenaeneeBa: n1eMOHCTPUPOBATH
MMOHUMAaHHE TEPUOANYECKON 3aBHCUMOCTH CBOMCTB XMMHUUYECKHUX JJIEMEHTOB OT UX
nonoxkenust B Ilepmoamyeckoil cucTteMe, 3aKOHOB COXPAaHEHHUSI MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHsI, 3aKOHa ABOTaApo;

e ONUCHIBATH W XapakTepu3oBaTh TabmuuHyro Gopmy Ilepuogmyeckoit cucTeMbl
XUMUYECKUX DJJIEMEHTOB: pa3iMyaTh MOHATHUS «TJaBHas mnoAarpynna (A-rpymma)» u
«moboyHass noarpynna (b-rpynma)», wmansie u OoJibllIME€ TEPUOABI, COOTHOCHUTH
o0o3HavyeHusi, KOTOpble UMeroTca B Tabnuue «llepmoamyeckas cucteMa XUMUYECKUX
anemeHToB JI. M. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJJEMEHTOB (COCTaB M 3apsll slpa, oOOIIee YUCIO DBJIEKTPOHOB U
pacrpeielieHUe UX M0 3JIEKTPOHHBIM CIIOSIM);



KJIacCU(UIIUPOBATH XUMHUUYECKUE JJIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA, XUMHUYECKUE
peakiuu (10 YMCIYy U COCTaBY YYACTBYIOIIMX B PEAKIMU BELIECTB, MO TEIIOBOMY
s dexry);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB,  MOATBEpXJas  OMUCAHUE MPUMEpPaMH  MOJEKYJSPHBIX  YpaBHCHUU
COOTBETCTBYIOIINX XHMHYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX Kaue€CTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUICCKUX TIPEBPAIICHUN B PA3TUIHBIX YCIOBUSAX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO dJIEMEHTa 10 (opMyJie COSIUHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIUU;

MIPUMEHSITh OCHOBHBIE OIEpAIllMd MBICIUTEIIBHONW NESITEIHbHOCTH — aHAJIM3 U CHUHTE3,
cpaBHEHHE, 0000IIEHHEe, CUCTEMATHU3alluI0, KJIAaCCU(UKAIUIO, BBISBICHUE MPUYHUHHO-
CJIIEJICTBEHHBIX CBSI3€M — i1 U3Y4YEHHUsS CBOWCTB BEIIECTB M XUMUUYECKUX PEaKIIUH,
€CTEeCTBEHHO-HAyUHbIE METOIbI MO3HAHUS — HAOJIOACHUE, U3MEPEHUE, MOJICITUPOBAHUE,
OKCIIEPUMEHT (peabHbIN M MBICJICHHBIN );

clenoBaTh MpaBWIaM TOJIb30BAHUS XMUMHUYECKOW TMOCYJ0M U Ja00OpaTOpHBIM
o0opy/loBaHMEM, a TaKXe MpaBuiaM oOpalleHus C BEeleCTBAMU B COOTBETCTBUU C
WHCTPYKIHMSIMU TI0 BBITIOJTHEHUIO J1a00PATOPHBIX XUMHYECKHUX OIBITOB IO TIOJYYCHHUIO U
coOMpaHWI0 Ta3000pa3HBIX BEIIECTB (BOAOpOAA W KHUCJIOpPOAA), NPHUTOTOBJICHUIO
PacTBOPOB € OMpeIeIEHHON MAacCOBOM J10J1el pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U
MIPOBOJIUTh XWMHYECKUE SKCIEPUMEHTHI IO PACIO3HABAHMIO PACTBOPOB IIIEJIOUYEH U
KHUCJIOT C TIOMOIIIBIO0 UHIUKATOPOB (J1TakMycC, heHondTaaenH, METUIIOPAHX U IPYTHE).

K xoniy oOyueHus B 9 kiacce mpeaMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb COPMHUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUUYECKHMX TMOHSTHUN: XUMHUYECKUN JJIEMEHT, aToM,
MOJIEKYJIa, MOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJCHMS, XUMHUUYECKas peakius, XUMUYecKas
CBSI3b, TEIUIOBOM A((PEKT peakinu, MOJb, MOJSPHBIH OOBEM, PACTBOP, AJIEKTPOJIHUTHI,
HEIJICKTPOJIUTHI, JJICKTPOJUTUUYECKAss JUCCOIMAIlMs, pPEaKIWH HOHHOTO OOMeHa,
KaTaau3aTop, XUMHUYECKOE paBHOBecHe, oOOpaTHMble U HEOOpaTUMbIE pEaKIluH,
OKUCJIUTETLHO-BOCCTAHOBUTEIbHBIEC PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHUE, aJJIOTPONHUsA, aM(OTEpHOCTh, XHWMHUYECKas CBI3b (KOBAJICHTHAs,
WOHHAsI, METaJUIM4yecKas), KpUCTaAUIMYEecKass pPEIIETKa, KOPPO3Us METAJUIOB, CILIABHI,
CKOPOCTh XMUMHYECKOW pEakluH, MpeaeiapbHo aonyctumas KoHueHtpamus [IJIK
BEIIIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX TMOHSATHH W NPUMEHSTH 3TH
MOHATHS TIPY ONKUCAHUM BEILIECTB U UX MPEBPAICHUI;

UCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY [UJIi COCTaBlieHHs (OpMyJl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONPEAEATh BaJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMUYECKUX AJIEMEHTOB B COSIMHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COCIUHEHUN
mo GopMynaMm, BHJI XHMHYECKOH CBS3M (KOBaJICHTHAs, WOHHAs, MeETaJUIMYecKas) B
HEOPTaHWYECKUX COCAMHEHUSX, 3aps]l MOHA TT0 XUMUYECKON Popmyrie, XapakTep Cpe/sl
B BOJHBIX PAacTBOpPaX HEOPraHWYECKUX COCAMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH
KOHKPETHOI'O BEIIECTBA;

packpbiBaTh cMbica I[lepuogmueckoro 3akona JI. M. MenaeneeBa U J1eMOHCTPUPOBATH
€ro MOHWMAaHWE: OMHKCHIBATh M XapaKTepu3oBaTh TabmuuHyio (opmy Ilepuomndeckoit
CHUCTEMBbl XHMHYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «rjaBHas moarpynmna (A-
rpynmna)» u «mnobounas mnoarpynmna (b-rpymma)», Manmele U OOdbIIME TEPUOABL,
COOTHOCUTHh 0003HAUYE€HUsI, KOTOPbIE UMEIOTCS B IEPUOANUECKON TabIuIle, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij slpa,
o0lllee YMCIIO BJIEKTPOHOB U PACHpPEIEICHUE UX MO DJIEKTPOHHBIM CJOSIM), OOBACHSIThH
o0lllMe 3aKOHOMEPHOCTM B HU3MEHEHUU CBOMCTB 3JEMEHTOB M HUX COCIMHEHUU B
npeesiax MaJibIX IMEPUOI0B U IIaBHBIX NOATPYIII C YYETOM CTPOCHUS UX ATOMOB;
KJIacCU(ULUPOBATH XUMHUUYECKUE JJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XUMHUYECKUE
peakiuu (10 4YMCIy M COCTaBY YYacCTBYIOIIMX B PEAKUHUHU BEIIECTB, MO TEIIOBOMY
3 dekTy, 10 UBMEHEHUIO CTENIEHEN OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB);



XapakTepu3oBaTh (OMUCHIBaTH) O0OIIME H chnenuduuecKkue XWMHYECKHE CBOMCTBA
MPOCTBIX M CJOKHBIX BELIECTB, MOATBEPKIas OMMCAHUE MPUMEPAMH MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIUA;

COCTaBJIATh YPABHEHUS JJIEKTPOJIUTUYECKON IUCCOLMALMAMU KUCIIOT, LIEJIOYEeH U COJIEH,
MOJIHBIE M COKpAUIEHHBIE YPABHEHUS PEaKUUii MOHHOrO OOMEHa, YpaBHEHHUsS peakLuid,
MOATBEPXKAAIOUIMX  CYIIECTBOBAHME T'E€HETUYECKOM CBSI3U  MEXAY  BEIECTBAMHU
Pa3IUYHbBIX KJIACCOB;

packphIBaTh CYUIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUN MOCPEICTBOM
COCTAaBJICHHUS 3JIEKTPOHHOI0 OajaHca 3TUX PEeaKlui;

MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT HMX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3IUUHBIX YCIOBUSIX;

BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEILIECTB, MAacCOBYIO
J0JIF0 XUMHUYECKOT'0 3JIEMEHTa MO (POpMylie COETMHEHHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XMMUYECKOUN peaKiuy;

coON0aTh MpaBUjia  MOJB30BAHMUS ~XMMUYECKOHM TMocynod ©  JabopaTOpHBIM
o0opyaoBaHMEM, a TaKKe NpaBWwia OOpallleHHs C BELIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB MO MOJIYYEHUIO U
COOMPaHHIO ra3000pa3HbIX BEIIECTB (aMMHAKa U YIIICKUCIOrO rasa);

MPOBOAMTE PEAKLHH, MOATBEPIKAIOLUINE KaYCCTBCHHBIN COCTAB Pa3IMYHBIX BCIICCTB!
pacno3HaBaTh ONBITHBIM MyTEM XJOpUI-, OpoMUI-, HOAUA-, KapOoHat-, docdart-,
CUJIMKAT-, Cylb(aT-, TUIPOKCUJ-UOHBI, KATHOHHI AMMOHHMS ¥ HOHBI HM3yYCHHBIX
METaJJIOB, MPUCYTCTBYIOUIUE B BOJHBIX pACTBOPaX HEOPTAHMUECKHUX BEILIECTB;
OPUMEHSITh OCHOBHBIE OMNEPAIMH MBICIUTEIBHOW NESITENbHOCTH — aHaju3 M CHUHTE3,
CpaBHeHHE, OO0OO0OIlEHHe, CHCTEMAaTU3alMI0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX
CBs3€M — JJI1 M3YYEHHs] CBOMCTB BELIECTB M XHUMHYECKUX PpEaKIMil, €CTeCTBEHHO-
Hay4YHbIE€ METO/Ibl MO3HAHUS — HAOJI0/IEHHE, U3MEpPEHNE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBINA U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Konu4iecTBo yacos DJIeKTPOHHbIE
Ne
? HaumenoBaHue pa3iesioB H TeM MPOrPaMMbI Kontpoa Npaxrms (npposnie)
n/n Bceero bHBIC ecKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcel
Paznean 1. [leppoHavyagbHble XHMUYECKHE TOHATHS
Xumus — BakHast 00J1aCTh €CTECTBO3HAHUS U https://m.edsoo.ru/YN
1.1 . 5 2
MPaKTUYECKOH AEATENbHOCTH YellOBeKa VIX660G
1.2 BeniecTtBa U XUMUYECKUE PEAKIIUT hitps://m.edso0.rw/ON
. 11 peaxit 15 1 NXR1VFQ
Uroro no pazneny 20
Paznen 2. Baiknelimme npeAcTaBUTeIH HEOPraHNYECKUX BelIeCTB
https://m.edsoo.ru/D5
2.1 B .K LT
o3nyx. Kucnopon. Ionsitue 06 oxcnaax 6 BORTY30
2.2 Bognopox. IToHsITHE 0 KHCIIOTaX U CONIAX https://m.edsoo.1u/5D
: HOPOZL. 8 1 61JZ6PS
https://m.edsoo.ru/M1
2.3 Bopna. PactBopsl. [ToHsiTHE 00 OCHOBaHUAX 5 1 1 3 SDK IBM
24 OCHOBHBIE KJIaCChl HEOPraHUIECKHUX https://m.edsoo0.ru/0T5
: coemHeHH 1 1 1 ASMOWT
Uroro mo pazmeny 30

Paznean 3. [lepuonnueckuii 3axoH u llepnoanyeckas cucrema xumudeckux 3aemMeHToB Jl. U. MenaesneeBa. CTpoeHue
aToMoB. XuMH4ecKasi cBA3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH

[Tepronmueckuii 3akoH u [lepnonnueckas

https://m.edsoo.ru/TC

3.1 CHUCTeMa XUMHUYECKUX 31eMeHToB []. 1. 7 BIBVWEZ
MenpeneeBa. CtpoeHne aroma -
32 Xumndeckas cBsi3b. OKUCIATEIBHO- https://m.edsoo.ru/F6
' BOCCTAHOBHTENIBHBIE PEAKIINH 8 2 AOABDPF
https://m.edsoo.ru/LR
Uroro mo paznemy 15 YWBJPES
PesepsHOE BpeM 3 https://m.edsoo0.ru/KQ
BD02J69
OBLIEE KOJIMYECTBO HACOB I10 [IPOI'PAMME 68 5 5



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/KQBD02J69

9 KITIACC

Konu4iecTBo yacos DJIeKTPOHHbIE
Ne HauMeHoBaHMe pa31esioB H TeM NPOrPaAMMBbI Konrpo TpaxTia (ungposkie)
n/n Bcero bHEIE ecKue o0pa3oBaTe/bHbIE
padoTsl patoThI pecypchbl
Pa3pes 1. BemiecTBO M XUMHYECKHE peaKIUA
11 IToBTOpeHue U yrirybiieHne 3HAaHUH OCHOBHBIX https://m.edsoo.ru/EQE
' pas3zenoB Kypca 8 kiacca 5 1 TUT35Z
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMUIECKHX https://m.edsoo.ru/AF
' peaxuuii 4 N4LWG7U
13 DNEKTPONUTHIECKAS TUCCOI[HALIHSL, https://m.edsoo.ru/KO
' XUMHUUYECKHE PEAKIINU B PACTBOPAX 8 1 1 DURS0VV
Uroro no pazneny 17
Paznen 2. HeMeTa/sIbI H HX COeTHHEHUS
21 OO0i1mas XapakTepUCTHKa XUMHUECKUX 3TIEMEHTOB https://m.edsoo.ru/ZTN
' VIIA-rpymist. [anoreHst 4 1 1F700I
22 OO01mas XapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/P3D
' VIA-rpymmsl. Cepa u €€ CoeTMHEHUS 6 HMFB09
93 OO0i1mas XapakTepUCTHKa XUMHUYECKUX 3TIEMEHTOB https://m.edsoo.ru/\VO
' VA-rpynmsl. A30T, pocdop u ux coequHeHHS 7 1 XDOUX2S
: pymnibL. POI U Kp 8 1 2 00VIX
COCIMHEHUS -
Uroro mo pazpeny 25
Paznen 3. Merajliibl M MX COeAMHEHUS
3.1 OG1Ire CBOMCTBA METAILIOB hitps://m.edsoo.n/GH
| B 4 V2L6NJ8
3.2 BakHeiilme MeTauibl U UX COSANHEHUS hitps.//m.edsoo. /EFK
| 8 16 1 2 QWYHZI
Uroro mo pazmeny 20
Pazpnen 4. Xumus u oxkpy:kamoias cpeaa
4.1 BerectBa 1 MaTepraIbl B JKH3HH YETOBEKA hitps://m.eds00.W/TEN
| B P 3 BWEF7Y
Hroro no pazgeny 3
PesenBHOE Bbe https://m.edsoo.ru/FY5
PBHOE BpeMA 8 RY75R9
OBIIEE KOJIMYECTBO YACOB 10 [TPOIPAMME 68 4 7



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9
https://m.edsoo.ru/FY5RY75R9

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIIACC
Ne KoanyecTBo yacos
Jlata DJIeKTPOHHBIE
n| Temaypoka Kontpo | Ipakruy - nupposbie
/ Bcero | abHBIE eCKHe st o0pa3oBaTe/bHbIe
n pa6oTel | paGoThI pecypesbl

1 IMpenmet xuMun. Poitb XUMHH B KH3HH https://m.edsoo0.ru/L62
yesioBeka. Tena 1 BelecTsa 1 DS2CZR

2 [ToHsATHE 0 METONAX ITO3HAHUS B XUMUHU https://m.eds00.ruw/9Z)

A 1 AEWO050
II o ] «IT
pakThdecKas pa6oTa Ne 1 «IIpaBuna paboTsl B https://m.edsoo.ru/L5E
3 nabopaToprK U MPUEMBI O0PAIICHUS C 1
W4353D
1a00paTOPHBIM 00OPYIOBAHUEM -

4 Yucrsle Bemectsa 1 cMecu. Criocoosl https://m.edso0.ru/6 T
paznenenus cMecen 1 ME21FW8
IMpaxtuyeckas pabora Ne 2 «Pasznernenue cMmeceit https://m.edsoo.ru/K3L

5 . 1
(Ha mpuMepe OYMCTKY ITOBAPEHHOI COJIH)» SSMCRY

6 ATOMEL X MONEKVILL https://m.edsoo.ru/BLS

ey 1 04WTBS

7 XUMUYECKUE DIIEMEHTHI. 3HAKU (CUMBOJIBI) https://m.edsoo.ru/AH
XUMHYECKHUX DIJIEMEHTOB 1 3D4DNAX

8 IIpocThle U CIOKHBIE BELIECTBA https://m.edsoo.r/DXJ

P B 1 BSTJ95

9 ATOMHO-MOJIEKYJISIPHOE YYEHUE https://m.eds00.ru/IM

yuipHOe ¥4 1 OBJ3QZ5

10 | Somoonon Bapwyne. Bancmmecn arowon hitps://m.edsoo.w/IM

pMyJIa. 1 C496FX6
XUMHAUYECKUX DIIEMEHTOB
OrHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS https://m.edsoo.ru/P1Z

11 1
MOJIEKYJISIpHAs Macca PCIMDX

12 MaccoBas 7o XUMHAYECKOT0 3JIEMEHTA B https://m.edsoo.ru/GH
COEIMHEHUN 1 V580MVE

https://m.edso00.ru/368

13 KonmuectBo BemectBa. Monb. MonspHas Macca 1 UI\IIJ L5Y?2

1 DuU3nYECKUE U XUMAYECKUE SIBJICHUS. https://m.edsoo.ru/YZ
XuMudeckas peakius 1 M8S6ATH

15 [Ipu3Haky ¥ yCIIOBHS IPOTEKAHMS XMMHUIECKUX https://m.edsoo.ru/N6
peaxmil 1 DVNJKQ5
3aKOH COXpaHEHHS MaCChl BEIIECTB. XUMUYCCKHE https://m.edsoo.ru/M8

16 1
YpaBHEHUS DS4IHVM

17 BrlunciieHHs KOMHMYECTBA, MacChl BEILECTBA 110 https://m.edsoo.ru/LU
YPaBHEHUSAM XUMUYECKUX PCAKITHIA 1 YOU3EQE

18 Knaccuduranms XUMAYECKUX peakIuit https://m.edsoo.ru/L48
(coenuHeHMs, pa3lIOKEHNUS, 3aMEIIEHUs, 0OMEHA) 1 O7LAGB

19 M. B. JIoMOHOCOB — YYEHBII-3HITUKIIONECIUCT. https://m.edsoo.ru/P1
O000111eHre U CHCTEMATU3ALU 3HAHU I 1 WARH3AB
KontponsHas padota Nel mo Teme «Bemecta https://m.edsoo.ru/ON6

20 1 1
XUMUYECKUE PEAKITUI) 2SNERU



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU

Bozayx — cmecs ra3os. CoctaB Bo3myxa.

21 | Kuciopoa — 3JIEMEHT M IIPOCTOE BEMIECTBO htips://m.eds00.1u/X0
poa P HHECTRO: NONRN1P
O30H
o -
| e i s
peaidt > TOPCHIE). 1JRKMB
OKCHIaX
93 Croco0bl MOTyYeH s KMCIOpo/Ia B 1abopatopun https://m.edsoo.ru/\VJ
U npoMsbliuieHHocTy. Ilpumenenne kucnopoaa WB6A2RD
T -~ "
2| nommne  sepwormmmsconon sammentas, 750 hitps/medsoo PN
P P ’ MKJZHKX
1 9HJOTEPMUYUECKUX PEAKIIUAX
Tomnueo (He(Th, YroNb U METaH). 3arps3HeHHe https://m.edsoo.ru/U5
25
BO3/1yXa, CIIOCOOBI €T0 MPe0TBpaIeHUS NYS5UUW?2
26 IMpaktryeckas padora Ne 3 mo reme «Ilonyuerne https://m.edsoo.ru/551
U coOMpaHue KHCIOPOaa, U3yUeHHe ero CBOUCTBY 6UHX3R
27 Bomopom — 351eMeHT U MPOCTOE BEIIECTBO. https://m.edsoo.ru/WD
Haxoxnenue B npupozae 392ACWB
)8 dusnuecKue U XMMHYECKUE CBOMCTBA BOJOPO/IA. https://m.edso00.ru/0SZ
[Ipumenenue Bogopoaa 28459R
29 | TloHsATHE O KUCIOTAX U COJSAX https://m.edsoo. W TM
" g WNIVC43
30 | CnocoObl onyueHUs BOAOPOIA B 1a00paTOpHK https://m.eds00.0/CIT
31 [pakruueckas pabora Ne 4 o Teme «Ilomydyenne https://m.eds00.ru/SS3
Y coOHMpaHue BOIOPOJIa, U3YUCHHUE €r0 CBOMCTBY» WAX33K
https://m.edsoo.ru/M3
32 MonsipHblii 06BEM razoB. 3akoH ABorajapo K SDO 10D
| B o s e o
. Y v e GOY304M
00bEMY
34 B;;qHCHeH:}LfZ’égS: ?3::’) 6H OéypaBHeHmO https://m.edso0.ru/9TQ
KI[MH HA OCHOBE 3aKOHA 0OBEMHBIX
PO BAXABY
OTHOIIICHUI Ta30B
35 | ®usnyeckue ¥ XMMUYECKHE CBOMCTBA BOJIBI https://m.eds00.ru/7A
A OGFZK4R
36 | Cocras ocHoBaHuii. [ToHATHE 06 HHAUKATOPAX https://m.edsoo. /I XB
' JUHKATOP 2WBIVL
37 B;)H:CKaK :acme()p::m: Hal\c/zlcu;m;me : https://m.edsoo.ru/MK
HEHACHIIIEHHbIE PACTBOPHI. Bast 0TS HXPOFH4
BEIECTBA B PACTBOPE -
38 | ipmmorommense paevaopos o ompercaénc ifgsdimEdso.uX
S PR UKPAUOA
MacCOBOM JIOJIel pACTBOPEHHOTO BEIECTBA»
39 Kontponsnas padota Ne2 mo teme «Kucmopoz. https://m.edsoo.ru/JM7
Bonopon. Bona» 935DRY
40 | Oxcumsl: coctas, KaccH(UKAIMsA, HOMEHKIATYPa https.//m.eds00.0/5TE
CHIBL: COCTaB, KJacc 1M1, HOME yp SIINAY
[TonyyeHune U XUMUYECKHE CBONCTBA KHCIOTHBIX, https://m.edsoo.ru/8JA
41
OCHOBHBIX U aM()OTEPHBIX OKCHIOB Z9YWS2
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https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY

peaKIui, eclu OJIMH U3 PEarcHTOB JaH B D2HESIY
M30BITKE WM COAEPKUT MPUMECH. Brraucienust
MAacCOBOH JIOJIM BBIXOJIa TIPOIYKTA PEAKIHH

61 O06001IEeHNE U cCUCTEMAaTH3aIUs 3HAaHU N 1 https://m.edsoo.ru/BET

9VTKOP

62 KonTponbsHas padora Ne4 o reme «Bakneiimue https://m.edsoo.ru/703
METAJIIbI U UX COETVMHEHUSY 1 C804GN

63 BeriecTBa u MaTepranbl B TOBCEIHEBHOM KU3HU 1 https://m.edso0.ru/OFI
YyeJI0BeKa 32JMTO

64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIEH Cpebl 1 https://m.edso0.ru/3A

NGYEYQI

65 PoIib XUMHH B PEIICHUH IKOTOTHYESCKHUX https://m.edsoo.ru/18Q
npo6iem 1 203Y28

66 PesepBHbiii ypok. O600IICHNE 1 https://m.edsoo.ru/DT1
cUCTeMaTH3aIus 3HaHUH 1 BAS5U4

67 PesepsHblii ypok. O6001IeHHe 1 https://m.edsoo.ru/P52
cUCTeMaTH3aIus 3HaHUH 1 TJZNXV

68 PesepeHbiii ypok. O6001IeHNE 1 https://m.edsoo.ru/TM
CHUCTEMAaTH3allMs 3HAHUH 1 K36TJZG

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJILHON MIPOI'PAMMBI



https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG

8 KVIACC

Kon
poBeps . .
IIpoBepsiemble MpeAMeTHBbIE pPe3yJILTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbLHOIM
proro NporpaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yibTa
ra
1 [To teme: «llepBOHaYanbHBIE XUMHYECKUE TIOHATHUS»
PacKphIBaTh CMBICII OCHOBHBIX XUMHUYCCKUX MOHSATHI: aTOM, MOJICKYJIa, XUMUYCCKHIA JICMEHT,
MPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO, CMECh (OJHOPOJHAS W HEOTHOPOJIHAS ), BAJICHTHOCTD,
OTHOCHUTEIIbHAS aTOMHAas W MOJICKYJISIpHAsh Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
1.1 Macca, MaccoBas JOJIsl XUMUYECKOTO DJIEMEHTA B COSAMHECHHUH, MOJISIPHBINH 00bEM, XUMUYECKAs
peakiusi, KiIacCU(UKANUS PEAKIHA: PEaKlUd COCAWHCHHS, PEaKIUU Pa3JI0KEHUs, PEaAKIIHH
3aMeIeHUs, PeaKIIK 00OMeHa, 3K30- M SHJIOTCPMHUUSCKUE PEAKITUH, TETUIOBOH 3 PeKT peakiuw,
pacTBOp, MaccoBas J0JIs BemiecTBa (TIPOICHTHASI KOHIIEHTPAIIHS) B PaCTBOPE
12 WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX IOHATHH W MPUMEHSTH ITH TOHSATHS
' TIPH OITMCAHHUK BEIIECTB U MX MPEBpaICHHUMA
13 HCII0JIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUISI COCTAaBJICHHUS (OPMYJ BEIIECTB M ypaBHEHUI
' XUMHYECKUX peaKLuii
14 pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
' MOJIEKYJISIPHOTO y4EeHHUsI, 3aK0OHa ABOTaipo
1.5 OTIPEIeIIATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHHSIX
16 KJIaCCU(PUIIMPOBATh XUMHYECKUE peakiuuu (MO0 YHUCIy M COCTaBy YUYAaCTBYIOIIMX B PEaKIUU
' BEILIECTB, 110 TEIIOBOMY 3P EKTY)
1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB
1.8 BBIYHCIISATH MAaCCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTA 10 GopMyJsie COSAUHECHMUS,
1.9 BBIYHCIISITH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE
110 MPUMEHSITh €CTECTBEHHOHAYYHbIE METOJbl IO3HAaHUSA — HaONIOJIeHHWe, HW3MEpEeHHe,
' MOJENUPOBAHUE, SKCTIEPUMEHT (PEaNIbHBIN U MBICIICHHBIN )
2 [To Teme: «BaxHeiine npeacTaBUTENN HEOPraHUIECKUX BEILIECTBY
2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKIX MOHSITHIA: OKCU], KUCIIOTa, OCHOBAHUE, COJIb
2.2 OTIPEIEeNATh MPUHAICKHOCTD BELIECTB K OMpPeIeIEHHOMY KIIAcCy COeIMHEHUH 1o (popmynam
2.3 KJ1acCU(UIMPOBATh HEOPIaHUYECKUE BEIIECTBA
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHBIX KJIACCOB,
24 MOATBEp)KJas OMHCAaHWE TMPUMEpPAaMH  MOJICKYISPHBIX  YpPaBHEHHH  COOTBETCTBYIOIIHUX
XUMHYECKUX PeaKIui
25 MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHMOCTH OT UX KA4eCTBEHHOTO COCTaBa,
' BO3MOHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B PA3TUYHBIX YCIOBHUIX
26 ClIeIOBaTh MpaBUJIaM TOJIb30BAaHUS XUMUYECKON MOCY0M U TabOpaTOPHBIM 000PYIOBaHHEM,
' TaKXKe MpaBUiIaM 0OpallleHUs C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMH TIO BBIIOJTHEHUIO




1a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYCHHIO W COOMPAHUIO Tra3000pa3HBIX BEIIECTB
(BogoOpo/a M KHUCIOpPOJa), MPUTOTOBIICHUIO PACTBOPOB C OMNPENEIEHHOM MaccoBOM JoJiei
pacTBOPEHHOIO BEIIECTBA, IJJAHUPOBAaTbH W IPOBOJUTH XUMHUYECKHUE HKCIHEPUMEHTHI IIO
pacro3HaBaHUIO pPACTBOPOB WIEJIOYEH M KHUCIOT C IIOMOUIbI0 HHJIMKATOPOB (JIAKMYC,
beHondTanenH, METUIOPAHK U APYTHE)

2.7

IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKOM pEaKIINU

ITo teme: «llepnommuecknii 3akoH u Ilepuoguueckas cucrema xumMudeckux iemMeHToB [l U.
MenneneeBa. CTtpoeHue aToMoOB. XHUMHUYECKas CBsA3b. OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIE
peakuumn»

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX TTOHSITHM: AApO aroma, BJICKTpOHHI)If/i cliou aToMa,
aTOMHas Op6I/ITaJ'IB, paanyCc aroMa, XUMHUYCCKas CBA3b, MOJIApHAA W HCHOJAPHAsA KOBAJICHTHAs

CBs3b, 3JICKTPOOTPULATCIIBHOCTb, MOHHAA CBA3b, MOH, KATUOH, aHWOH, CTCIICHL OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IIII/IPOBaTB XUMHNUYECKHUEC DJICMCHTHI

3.3

OTIMCHIBATh W XapaKTepHu30BaTh TaOMMUHyr0 (opMy lleproamueckoit CHUCTEMBl XHUMHUYECKUX
AJIEMEHTOB: Pa3N4YaTh MOHATUS «TJaBHas moArpynmna (Arpymma)y ¥ «mo0odYHas MOATpyIa
(brpymma)», «manbie» U «O0bIITNE MEPUOIBI

3.4

packpsiBaTh cMbica [lepuonnueckoro 3akona [[.1. MenzeneeBa: 7eMOHCTpUPOBATh TOHUMAHUE
MEPUOJINYECKON 3aBUCHUMOCTH CBOMCTB XHMHYECKHX JJEMEHTOB OT UX TIOJIOKEHUS B

[Iepuoaunueckoii cucreme

3.5

COOTHOCHUTh O0OO3HaueHMs, KOTOopele wuMerorcss B Tabmune «llepuoguueckas cucrema
xumuueckux siemeHToB JI.MI. MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XHMHYECKUX DJJIEMEHTOB (COCTaB M 3apsn snapa, oOliee 4YHCIO 3JIEKTPOHOB U
pacnpesesieHue uX Mo 3JIEKTPOHHBIM CII0SIM)

3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHECHUAX

3.7

OIIPCACIIATDL BUJ XUMHWYECKOH CBSI3H (KOBaHeHTHaH n I/IOHHaﬂ) B HCOPraHUYCCKUX COCANHCHUAX

9 KUIIACC

Kox
npoBeps
EMOI0
pe3yiabTa
ra

IIpoBepsiemble IpeMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30oBaTe/ibHOMI
NMPOrpamMMbl OCHOBHOI'O 00111ero 00pa3oBaHus

IIo Teme: «BeliecTBo U XUMHYECKas pcakuus»

1.1

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHUYCCKUX TTOHSITHM: pacTBOP, SJICKTPOJIUTHI, HEIJICKTPOJINTHI,
QJICKTPOJUTHUYCCKAA AUCCOIHAlUA, PEAKIUU HNOHHOTO O6MeHa, KaTaJm3aTop, XUMHUYCCKOC
PaBHOBECHC, O6paTI/IMBIe u HeO6paTI/IMBIe peakunr, OKUCIUTCIBbHOBOCCTAHOBUTCIIBHBIC
pCaKknuu, OKHCIUTCIIb, BOCCTAHOBUTCIIb, OKHCICHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,
aM(pOTepHOCTL, XUMHYCCKas CBA3b (I(OBaJ'ICHTHaSI, HOHHasd, MeTaJ’IJ’II/IquKaH), KpUCTalNINYCCKasd
peméTKa, CIIJIaBbI, CKOPOCTb XHMHUYECKOH pcaknnun

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XMMHYCCKHX MOHATUN M MNPUMCHATb 3TU IOHATUA
IIpH OIMMCAHNU BCIICCTB U UX HpCBpaH_IeHI/Iﬁ




COCTaBJISITh YPABHEHUS DJICKTPOIUTUUYECKON TUCCOLMALMUA KUCIIOT, IIEJI0UYed U COJIeH, MOJIHbIe

L3 Y COKpaméHHbIe YPaBHEHHI peaKIfii HOHHOTO 0OMeHa
14 pacKpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUM  MOCPEICTBOM
' COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PeaKIui
1.5 IIPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM pEeaKIIU
2 [To remam: «Hemetaiuibl 1 UX coeAUHEHHS» U «METaIUTbl U UX COEAUHEHHUS
XapakTepu30BaTh (OMHUCHIBaTh) OoOmMe M crenuduyeckne XUMHUECKHE CBOMCTBA MPOCTHIX U
2.1 CJIOXHBIX BELIECTB, IOATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJSPHBIX U HOHHBIX ypaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUM
29 COCTaBJIAITh YPAaBHEHUS pEaKUUi, MOATBEPKAAOLIUX CYIIECTBOBAHUE TI'€HETUYECKON CBS3H
' MEXY BEIIECTBAMU Pa3IMUHBIX KJIacCOB
53 MIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTH OT X CTPOEHHS, BO3MOXHOCTU IPOTEKAHUS
' XMMHMUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX
CJIEI0BaTh MpaBUJIaM MOJIb30BAaHUS XUMUYECKON MOCY0M U J1abopaTOpHBIM 000pyIOBaHUEM, A
24 TaK)Ke MpaBuiIaM 00pallleHUs ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIMSMH IO BBIIOJHEHUIO
' 71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO MOJYYEHHI0 M COOMpaHHIO ra3000pa3HBIX BEIIECTB
(aMMMaKa M yriaeKkucioro rasa)
MPOBOJUTHh pPEaKIMM, MOATBEPKJAIONINE KAayeCTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB:
95 pacrmo3HaBaTh OINBITHBIM MYTEM XJIOpUI-, OpoMuI, HoauA, KapOoHaT, docdar, cuUIHMKaT,
' cynbdaT, THAPOKCUANOHBI, KATHOHBI aMMOHMSI, HOHBI U3Y4YE€HHBIX METAJIOB, IPUCYTCTBYIOIINE
B BOJIHBIX PACTBOPax HEOPraHWYECKUX BELIECTB
3 ITo Teme: «XuMHs 1 OKpyKarolas cpeiar
3.1 pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux nouatuii: [1/IK BemectBa; koppo3usi MeTanioB
MIPUMEHATh OCHOBHBIE OIEPALlUU MBICIUTENBHON IEATEIbHOCTU — aHAJIM3 U CUHTE3, CPAaBHEHMUE,
39 0000111eHre, CUCTEeMAaTU3alINIO, BBISIBJICHHE MPUYMHHO-CIEJACTBEHHBIX CBSI3€H — U U3y4CHUS

CBOMCTB BEIECTB M XUMHUYECKUX PEAKIHI; eCTECTBEHHOHAyYHbIE METOJIbI MO3HAHUS —
HaOJ0IeHNE, U3MEPEHUE, MOJICIUPOBAHHE, SKCIIEPUMEHT (peaibHbI U MBICJICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 [IepBoHayanbHbIE XUMUYECKUE TTOHATHS

11 [Ipenmer xumun. Ponp XMMHUM B KU3HU 4YellOBeKa. XMMHsI B CUCTEME HayK. lena M BellecTBa.
' ®du3nuecKre CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE BEUIECTB

1.2 [TonsiTHe 0 MeToAax MO3HaHMS B XUMUU. YKCThIe BemecTBa U cMecu. CriocoObl pasienenus cMeceit

13 ATOMBI M MOJIEKYJIbl. XUMHYECKUE 3IeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIeMEHTOB. [IpocThie u
' CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE

14 Xumuueckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX dJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa




BCIICCTB. OtHocuTenpHas aroMHas Macca. OTHOCHTCIbHAS MOJICKYJIIpHasA Macca. MaccoBas goJs

XUMHWYECCKOI'O 3JICMCHTA B COCANMHCHNHN

1.5

KomnuectBo BemectBa. Moisib. MoisipHass macca. B3anMMOCBSA3b KOJIMYECTBA, MacChl WM YHCIIA
CTPYKTYPHBIX €IMHUII BeecTBa. Pacu€Tel mo popMynaM XUMHUYECKUX COSTMHECHUN

1.6

OuU3NYECKUE U XUMHUYECKHE SBJICHUSA. XUMHUECKas peakius U €€ NMPU3HAKU. 3aKOH COXPAHEHHUS
Macchl BemecTB. XUMHUYecKne ypaBHeHUs. Kiaccuukamuss XUMUYECKUX peakiuid (COCTUHEHUS,
pasiioKeHus1, 3aMeIleHUsI, 0OMEHA)

1.7

XUMUYECKUN HKCHEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOM IIOCYIOH, C mpaBujaMu pabOThl B
nabopaTopuu ¥ npuémMamMu oOpamieHus: ¢ Ja0opaTOpHBEIM 000PYAOBAaHUEM, M3YYEHUE U OIHMCAHUE
(GU3NIEeCKUX CBOKCTB 00pa3OB HEOPTaHUYECKUX BEIIECTB, HAOMIOACHNE (U3NYECKUX (IIIaBIICHUE
BOCKa, TastHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKe, KUTIEHHE U KOHJIEHCAIUS BOJbI) M XUMHUYECKUX
(ropeHue cBe4H, MPOKATMBAHUE MEIHOU MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KHCIIOTOW) SIBIICHUH,
HaOO/IeHNe M ONMCAHHWE TNPHU3HAKOB IMPOTEKAHHUS XUMHUYECKHX peakiuil (pasjiookeHue caxapa,
B3aUMO/ICHICTBUE CEPHOM KHUCIOTHI C XJIOpUAOM Oapus, pazioxenHue ruapokcuga menu(Il) npu
HarpeBaHWH, B3aUMOJICUCTBHE kee3a ¢ pactBopoM cosi meau(ll), uzydenue crnocoboB pazeneHus
cMeceil (C MOMOIIbI0 MarHura, (UIBTPOBaHHWE, BbIIAPUBAHME, TUCTHIUISALUSA, Xpomarorpadusi),
MIPOBEJIEHUE OYUCTKM MOBApEHHOM coM, HAOMIOJEHHWE U ONKMCAHHUE PE3yIbTATOB IPOBEACHUS
OMbITa, WUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUs MacChl, CO3/aHue MoJeNedl  MOJIeKyll
(1apocTep>KHEBBIX)

Baxuelinre npeacTaBuTeId HEOPraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — aseMeHT U nmpoctoe BemecTBo. Haxoxnenue
KHCJIOpoJia B TMpupojae, (U3MYECKHE M XHUMHUYECKHE CBOMCTBa (peakmuu TropeHus). OKCHIBI.
[Ipumenenne kuciaoponaa. CrnocoObl MOTYYEHUS KHCIOpOAa B JaOOpaTOpUU M MPOMBIILIEHHOCTH.
KpyrosopoT kucnopoza B npupoje. O30H — aJuIoTponHast MOAU(PUKALUS KUCIOPOa

2.2

TemoBoit  sddexkr xumMuUeckod  peakiuu, TEPMOXUMHYECKHE YpaBHEHHUA, 0JK30- U
SHAOTEPMHUUYECKHUE peakuuu. TOIIMBO: yrojiib W MeTaH. 3arps3HeHHE BO3[yXa, YCUJICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHue 030HOBOTO CIIOs

2.3

BOI[OpOI[ — OJIEMEHT M IIPOCTOC BEIICCTBO. HaXO}KI[eHI/Ie BOOOpPOJa B IIpHUPOIC, (1)I/ISI/II'ICCKI/IC n
XUMHNYCCKHUEC CBOﬁCTBa, IIPUMCHCHHC, CITOCOOBI ITOJIYYCHUS. KucnoTe! u conu

2.4

MounsipHbiii 00BEM ra3oB. PacuéTsl o XUuMHUYECKHUM YPaBHEHUSIM

2.5

duznyeckue cBoiCTBa BoAbl. Boaa kxak pactBoputens. PacTBopsl. HackllieHHbIE 1 HEHACHIIICHHBIE
pacTtBopbl. PacTBopuMOCTh BeliecTB B Boje. MaccoBasi 10Jis BEIIECTBA B pacTBOpe. XUMHUYECKUE
cBoiicTBa Bojbl. OcHOBaHUs. Posib pacTBOPOB B MpHpOE U B )KU3HHU YenoBeka. KpyroBopot BOJIbI B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BoJ. OXpaHa U OYUCTKA MPUPOTHBIX BOJT

2.6

Knaccudukanuss  HEOpraHHMYECKUX  COCAMHEHHIA. Oxkcunpl.  Krnaccudukamuss — OKCHJIOB:
coneoOpa3ymomire (OCHOBHbBIE, KHCIOTHbIE, aMmpOoTepHbIe) U HecosieoOpasyromue. HoMeHkmaTypa
okcuJ10B. DU3NUYECKUE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomydueHne okcuaos

2.7

OcHoBanus. Knaccudukarus ocHOBaHMIA: METOYM M HEPACTBOPHUMBbIE OCHOBaHMSA. HoMmeHkmaTypa
OoCHOBaHUM. DU3NUYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHrne 0oCHOBaHUM

2.8

Kucnotel. Knaccudukanus xucnot. Homenknarypa kucinor. @uznyeckue U XUMUYECKHE CBOWCTBA
kucnoT. Pax aktuBHoctu metamuioB H.H. bekerosa. [lonydenue kucinor

2.9

Comu. Homenknatypa coseil. @uznueckue U XuMu4deckue cBoiicta coseil. [lomyuenue coneit

2.10

I'eneTnueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHMI




2.11

XUMHUYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIPENEICHUE COACpKaHMsSI KUCIOpoJa B BO3JIYXE,
MOJIydeHHe, CcoOMpaHue, paclo3HaBaHWE MW H3YYEHHE CBOMCTB  KHUCJIOpOAa, HAONIOJICHHE
B3aUMO/JICHCTBUSL BEIIECTB C KHUCIOPOJAOM M YCJIOBHSI BO3HMKHOBEHMSI M IPEKPALLEHUS TOPEHUS
(moxkapa), 03HaKOMJIEHHE C 00pas3laMH OKCHJIOB M ONHMCAHUE MX CBOWCTB, MOJy4eHHE, COOMpaHHE,
pacrno3HaBaHUE U HM3y4EHHME CBOMCTB BOJOpOJa (FOpPEHHE), B3aUMOJEHCTBUE BOJOPOJA C OKCHJIOM
Meau(Il) (BO3MOXHO HCMONB30BAaHWE BHUACOMATEPUATIOB), HAONMIOJCHHE OOpa3lOB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEOBaHUE OCOOEHHOCTEH pPACTBOPEHUsSI BEIIECTB C Pa3IUYHOU
PacCTBOPUMOCTBIO, IPUTOTOBJIECHUE DPACTBOPOB C OINPEACIEHHOM MAacCOBOM [J0JIE PacTBOPEHHOIO
BEIIECTBA, B3aMMO/JICICTBUE BOJABlI C MeTaJlIaMH (HaTpueM M KajiblMeM) (BO3MOYHO HMCHOJIb30BaHHE
BUJIEOMATEPUAJIOB), ONIPEIECICHUE PACTBOPOB KUCIOT W IIEJoued C IOMOIIbI0 HHIUKATOPOB,
HCCIIEIOBaHUE 00pa3lloB HEOPraHMYECKUX BEILECTB PA3JIMYHBIX KIJIACCOB, HAOJIIOJIEHUE H3MEHEHHS
OKpacKH MHJIMKATOPOB B pacTBOpaxX KHUCIOT U 1LIeN04el, n3ydyeHue B3aumoieiicteus okcuaa meau(Il) c
pacTBOpOM CEpHOM KHCIOTHI, KHCJIOT C MeTajulaM{, peakuud HeWTpaau3aluu, [OoJIydYeHUe
HEpPACTBOPUMBIX OCHOBaHHUM, BBITECHEHHWE OJHOTO MeETajula JPYTMM M3 pacTBOpa COJIM, pElIeHHUE

OKCIICPUMCHTAJIBHBIX 3aJia4 IO TCMC «BaxaeHIme Ki1accel HCOPTaHNYCCKUX CO€I[HH€HHI>1))

[Tepnoanueckuit 3akoH u [lepnoanueckas cucrema xuMuueckux aemeHToB JI.J. Menneneesa.

CTpOGHI/Ie aTOMOB. XHMHUYECKas CBA3b. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC pEaKnuu

3.1

[lepBrie mONBITKM KiIaccU(UKAIMM XUMUYECKHX 3J1eMEeHTOB. [IoHATHE O Ipynmax CXOJHBIX 3JIEMEHTOB
(IIe7oYHbIe U LIEJOYHO3EMEJbHbIE METalllbl, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE

00pa3yroT am(pOTEPHBIC OKCUIBI U THAPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. llepuomnueckas cuctemMa xumudeckux osnemeHtoB .M. Menpaeneesa.
Kopotkonepuoanast u niauHHOnepuoanast popmsl Ileproaudeckoil CUCTEMBbI XUMHUYECKUX 3JIEMEHTOB
J.N. Menaeneea. [leproapl u rpymnmbl. PU3NYECKUN CMBICT MTOPSIKOBOTO HOMEpPA, HOMEPOB MEPHO/Ia
U TPYIIIBI DJIEMEHTa

3.3

Ctpoenue aromoB. CoctaB aToMHBIX sifiep. M3oTombl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000JI04eK
aToMOB TiepBbIX 20 xumuueckux dieMmeHToB llepmoamdeckoir cucremsl .M. Menneneena.
XapakTepucTUKa XUMHUUYECKOTO 3JIEMEHTa Mo ero mnojoxxeHuto B Ilepuommueckoit cucreme JI.U.
Meupeneena

3.4

3aKOHOMEPHOCTH H3MEHEHHMS pajJdyca aTOMOB XUMHUYECKHUX OJJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpynnaM u nepuogam. 3HadyeHue I[lepuoauyeckoro 3akoHa U
[lepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JUISl pa3BUTUs HAyku U npakTuku. .M. Mennenees
— Y4EHBIN U TPAXKIaHUH

3.5

Xumuyeckasi cBa3b. KoBasieHTHas (TOJsipHAas W HEMOJSpHAas) CBS3b. ODJIEKTPOOTPUIATEIBHOCTD
XUMHYECKUX 2TIeMeHTOB. loHHasI CBSI3b

3.6

Crenenb okucieHus. OKHCIUTEILHOBOCCTAHOBUTEILHEIC peaKkmuu. Hpoueccm OKHCIICHHUA U
BoccTaHOBIIeHUSA. OKHCIUTEIIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHue 00pa3lioB BEIIECTB METAUIOB  HEMETAJIOB, B3aUMO/ICHCTBUE
TUAPOKCUIA IIMHKA C PAacTBOPAMH KHUCIOT W IIEJOuYei, MPOBEICHHE OIBITOB, WILTIOCTPUPYIOMINX
MpUMEPbl  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX  peakuuii  (TOpeHHe, peakluu  Pa3iIoKeHHUs,
COEJIMHEHUS)

9 KITIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

BemectBo u xumnyeckas peakuus. [losropenue

11

Ilepnognueckuit 3akoH. Ilepuommueckass cucrema xumuuyeckux viemeHToB JI.M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWMCTB XMMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, Kajus, KaJIbLIUg U MX COEIUHEHUH B COOTBETCTBUU C IIOJIOXKEHUEM D3JIEMEHTOB B

Ileproandeckoil cucTeMe U CTPOEHUEM UX AaTOMOB

1.2

Crtpoenue BemecTBa: BUABl XUMHUYECKON CBSI3H. THIIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHMOCTD
CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOM PpEIIETKM MW BUJA XHUMHUYECKOM CBS3H.
Krnaccudukanuss ¥ HOMEHKJIATypa HEOPraHWYECKHX BEIIEeCTB (MEXIYHApOIHAS W TPUBUAIBHAS).
XUMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJIaccaM HEOPraHMYEeCKUX

COG)II/IHCHI/IfI, IFCHCTUYCCKAA CBA3b HCOPTaHMYCCKHUX BCIICCTB

1.3

Knaccudpukanuss XMMHUECKHX peakUuid M0 pa3IuyHbIM @pHU3HAKaM (M0 YHMCIYy U COCTaBy
YYacTBYIOIIMX B PEAKIIMH BELIECTB, [0 TEIJIOBOMY 3 (DEKTy, 10 U3MEHEHUIO CTETIEHEW OKHCIIEHUs
XMUMHMUYECKUX 3JIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTUIO KaTalu3aropa). JK30- U 3HJIOTEPMUYECKHE

pCaKknuu, TCPMOXUMHUYCCKUC YPABHCHUS. Iloustue o CKOpPOCTHU XHUMHYICCKOU peaKkuuu

14

Ilousarue 00 O6paTI/IMI)IX n H€O6paTI/IMI)IX XHUMHUYECKHUX PCaKIHAX. IlonsiTHE O TOMOTEHHBIX H
IreTCPOTrCHHBIX PCAKIHAX. ITonsiTHE O XMMHUYECKOM PAaBHOBCCHUU. q)aKTOpBI, BJIMAIOIUE HA CKOPOCTH

XUMHYECKOH PEAKIUN U MOJIOKECHUC XUMHUYCCKOTO PaBHOBECHUA

1.5

OKI/ICJ’II/IT@J'IBHO-BOCCTaHOBI/ITeJ'H)HBIe peaK]_[I/II/I, BHCKTPOHHBIﬁ 6anch OKHCIUTCIBbHO-
BOCCTaHOBHTEIbHONW peakiuu. CocTaBlieHHE YPaBHCHHH OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peakIui ¢ UCIOIb30BaHKUEM METO/1a JIEKTPOHHOTO OanaHca

1.6

Teopust ANEKTPOIUTUYECKON NHUCCOLMAIMUA. DJIEKTPOJHUTHI U HEIJEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JMCCOLIMALIMU BEIIECTB C pa3IMYHBIMM BHUJIAMU XUMHYecKod cBs3u. CTeneHb
nuccounanuu. CunbHbIE U clladble 3JeKTPOIUTHL. Peakiiuu HoHHOTO oOMeHa. Y CIoBHS IPOTEKaHUs
peakiuii MOHHOrO OOMEHa, MOJIHbIE M COKpalEHHbIE HOHHBIE ypaBHeHMs peakiuii. CBolicTBa
KHCJIOT, OCHOBAaHUU W COJIeH B CBETE MPEICTaBICHUNA 00 3IEKTPOIUTUYECKON AHUCCOIMALIUU.
KauectBennsie peakiuu Ha HoHbI. [loHATHE O THAPOIIN3E coJiei

1.7

XUMUYECKUN  AKCIIEPUMEHT: O3HAKOMJIGHHE C  MOJCNISAMH  KPUCTAJUIMUECKUX  PEIIETOK
HEOPraHMYECKHUX BEIIEeCTB — METaNIOB M HeMeTaJuloB (TpaduTa M ajmasa), CIO0XKHBIX BEIECTB
(xopuaa HaTpuUA); UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOHM peakiuy OT BO3ACHCTBUS
pas3nuuHbIX (aKTOPOB; HCCIEAOBAHUE AIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca
JIUCCOLMAIMU  KHUCJIOT, WIeJo4Yed U cojeil (BO3MOXHO UCIHOJB30BAaHUE BHAEOMATEPUATIOB);
MPOBEJICHUE ONBITOB, WJUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKAHHUS peaKuii HOHHOTO oOOMeHa
(oOpazoBaHMe Oca/ika, BIJICICHUE Ta3a, 00pa30BaHUE BObI); OTBITOB, UILUTFOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakiuu pa3JIoKEHHUs, COCIUHEHHS);
pacno3HaBaHUE HEOPraHUYECKHUX BEIIECTB C MOMOUIBI0 KAUYECTBEHHBIX PEAKIUI HA WOHBI;, PEIICHHE
AKCMIEPUMEHTATBHBIX 3a7a4

Hemetamnsl 1 uX coeIMHEHUS

2.1

O6H_[a$[ XapaKTCpUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUSA AaTOMOB, XapaKTCPHBIC CTCIICHU
OKHCJICHHA. CTpOCHI/IC u (I)I/ISI/I‘-IGCKI/IG CBOMCTBA MPOCTBIX BCHICCTB — TI'aJIOTCHOB. XHUMHYECKHUE
CBOIMCTBA Ha npumMepe Xjopa (B3aHMOI[CﬁCTBHe C MCTallilaMH, HEMCETallJlaMu, I.L[eJ'IO‘{aMI/I).
XJ'IOpOBO,[[OpO,[[. Comnstaas KHUCJIOTa, XUMHUYCCKHUC CBOﬁCTBa, MOJIYYCHUEC, TMMPUMCHCHUC. I[eﬁCTBHe
XJIOpa M XJIOpOBOAOPOJa HAa OpraHu3M 4YCJIOBCKA. Baxueiimue XJIOpUJAbl U HUX HAXOXKICHHUC B




IPUPO/IC

2.2

OO6mas xapakTepucTuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE
crenienn okucieHus. CTpoeHue u (pu3nueckre CBOWCTBA MPOCTHIX BEMIECTB — KUCIOPOJa U CEPHI.
AnnoTpornHsle MOAM(UKALMK KUCIOpOoJga U cepbl. XUMUYECKHe CBOHCTBa cepbl. CepoBoaopo,
CTpoeHUe, PU3NYEeCKHe W XUMHYeCKHe cBOWCTBA. OKCUIBI cephbl KaK MPEICTABUTEIN KHUCIOTHBIX
okcusoB. CepHasi KHCIIOTa, (PU3MYECKHE U XMMHUYECKHE CBOWMCTBa (OOIIME Kak MpeaCTaBUTEIS
KJIacca KHUCJIOT U crnenuduyeckue). XUMUUECKHE PEaKlnH, JeKalllue B OCHOBE MPOMBIIUIEHHOTO
criocoba moJrydeHUs: cepHol KucnoThl. [Ipumenenne. Coyii CepHOUM KHCIOTHI, Ka4eCTBEHHAas
peakuus Ha cynabdar-uon. Haxoxnenuwe ceppl M €€ COEIMHEHHM B Tpupojae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMICH Cpelbl COCTUHEHUSIMH Cephbl (KMCIOTHBIC JOXK]IU, 3arpsi3HEHNE BO3TyXa
1 BOJIOEMOB), CITIOCOOBI €TI0 MIPEeI0TBPAIEHUS

2.3

OO6mas xapaktepuctuka 3yeMeHTOB VA-Tpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbBIE
CTETIEHU OKUCJIEHMs. A30T, pacCIpOCTpPaHEHUE B MPUPOJE, PU3NYECKHE U XUMHYECKHE CBOMCTBA.
KpyrosopoT a3zota B npupoae. AMMHUak, ero Gpu3nyeckue U XMMHUYECKUE CBOICTBA, MOJYyYEHHE U
npumeHeHnne. Coiu aMMOHHMS, HX (QHU3MYECKHME M XUMHYECKHE CBOMCTBA, INPUMEHEHHUE.
KauecTBeHHast peakiusi Ha HMOHBI aMMOHHUA. A30THas KHUCIOTa, €€ MOoJydyeHue, (PpU3nvecKue u
XMUMHUYECKHEe CcBoiicTBa (00ImIMe Kak WpeIcTaBUTeNs Kiacca KUCIOT M CHenugpHuyecKue).
Hcnonb3oBaHne HUTPATOB U CoJied aMMOHUSI B Kau€CTBE MHHEPAIbHBIX YA0O0peHui. XuMudeckoe
3arpsi3HEHNE OKPYKalollel cpeibl COEMHEHUSIMU a30Ta (KUCIOTHBIE JIOKIH, 3arps3HEHNE BO3TyXa,

TTOYBBI U BOJIOEMOB)

2.4

®docdop, amrorpornHbie Momupukanuu dochopa, Guznyeckue U XUMUYECKHE CBOHCTBA. OKCHI
dochopa(V) um docdhopHas xkucimora, (¢GU3HUECKHE MW XUMHYECKHE CBOWCTBA, TMOJydEHUE.
Hcnonws3oBanue ¢ocdaToB B Ka4eCTBE MUHEPATLHBIX YI00PEHHI

2.5

OO6mras xapaktepucTrka 3MeMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
CTETNIEHH OKHCIIEHUS. YTIIepOoJ, aIOTPONHbIE MOAM(UKAINK, PacHpoCTpaHEHHE B MPUPOAE,
¢busznueckue u xuMuueckue cpoiictBa. Ancop6buus. Kpyrosopor yrimepona B mpupoae. Okcuabl
yriaepoja, ux (pu3nueckue U XuMU4ecKre CBOMCTBA, IEHCTBUE HA KUBBIE OPraHU3MBbI, IOJYyYCHHE U
MpUMEHEeHHe. OKOJOrMuecKkue MmpobiemMbl, cBsi3aHHbIe C okcuaoM yriepona(lV); rumoresa
rJ100aTpbHOrO MOTEIUICHUS KJIMMaTa; MapHUKOBBIA 3¢ddekt. YronbpHas KucaoTa U €€ CONd, UX
¢busznueckue U XMMHUYECKHE CBOMCTBA, MOJydeHUE W mpuMeHeHHe. KadecTBeHHas peakuus Ha
kapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIEHHOCTH U CEIBCKOM

XO3IUCTBE

2.6

HepBOHa‘{aﬂbHHe MOHATHS 00 OpraHN4YCeCKUX BCIICCTBAX KAK O COCAUMHCHHUAX YIJICpOJda (MeTaH,
9TaH, OJTWJICH, alCTUJICH, 3TAHOJI, TJIMLCPHUH, YKCYCHasd KI/ICJ'IOTa). Hx cocTtaB U XMMHYECKOE
CTPOCHHC. IloHsTHE O OMOJOTHYECKH BaKHBIX BCHICCTBAX: JXHUpPaAX, 6CJ'IK8.X, yrjieBoaax — U Ux poJjikd B
KH3HH 4YCJIOBCKA. MaTepI/IaJ'IBHOC CANHCTBO OPraHNYCCKHUX U HCOPTAaHUYICCKUX COCIMHEHUN

2.7

Kpemuuii, ero (¢usznyeckne W XUMHUYECKUE CBOMCTBA, TOJdyueHHe W mpuMeHeHue. CoeauHEHUs
kpemHus B npupoje. OOmue npencraBieHus o0 okcuae kpemHUSA(IV) M KpeMHHEBOW KHCIIOTE.
CuIIMKAaThI, KX UCTIOJIB30BAHUE B OBITY, MEIUITMHE, IPOMBIIICHHOCTH. BakHelne CTpouTeIbHbIC
MaTepuanbl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xkene300eToH. I[Ipobrmembl Ge3omacHOro
WCTIOJIb30BAHUS CTPOUTEIIBHBIX MATEPUAIIOB B IIOBCETHEBHOW YKU3HU

2.8

XHUMHUYSCKHM OKCIICPUMCHT: H3YUCHHUC 06p3.3]_IOB HCOPTaHNYCCKUX BCLICCTB, CBOMCTB COJISIHOM
KHCJIOTBI; TTPOBCACHUC KAYCCTBCHHBIX peaKI_II/Iﬁ Ha XJIOPUA-UOHBI U Ha6J'IIOJICHI/Ie MPU3HAKOB HX
MPOTCKAaHUA; OIIbITBHI, OTpaKAroIKNC (I)I/I3I/I‘-IGCKI/IC U XHMHYECKHE CBOMCTBA TalloOTEHOB M HX




COeMHEHNH (BO3MOXKHO MCIHOJBb30BAaHME BHUACOMATEpPHATIOB); O3HAKOMIIEHME C o00Opas3lnamu
XJIOpUJOB (TalOT€HHUJOB); O3HAKOMJIEHHE ¢ oOpasunamu cepbl U €€ COCIMHEHUSIMU (BO3MOKHO
UCIIOJIb30BAHUE BUICOMATEPHAJIOB); HAOMOAEHHE Mpolecca oOyriIMBaHUS caxapa MOJ AEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIOTHI, M3y4EHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TPOBEICHHE KAaYeCTBEHHOM peakiuu Ha cyab(haT-woH M HaOIIoAeHUE TNpHu3HaKa e
MPOTEKaHMsI; O3HAKOMJICHHWE C (U3MYECKUMHU CBOMCTBaMH a30Ta, (ochopa M HUX COCTUHEHUH
(BO3MOXXKHO HCIIOJIb30BAaHHE BHJICOMATepHANIOB), 00pa3mamMu a30THBIX M (POCHOPHBIX ya0OpeHui;
IoJlyueHue, coOupaHue, paclo3HaBaHUE U U3y4€HHE CBOWCTB aMMHUaKa; MPOBEACHUE KaueCTBEHHBIX
peaknuii Ha HIOH aMMOHHS B GocdaT-uoH U U3yICHHE NMPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI ¢ MEJbI0 (BO3MOYKHO HCIIOJIb30BAHUE BHJIEOMATEPUAIIOB);
U3ydeHHEe MoOJeNed KPUCTAUIMYECKHX PEHIETOK anMasa, rpadura, QymiepeHa; 03HaKOMIICHHE C
MIPOLIECCOM  aJICOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U yCTPOWCTBOM
IIPOTHBOra3a; IMOJIydeHHE, COOMpaHHe, PACHO3HABAHUE M M3Y4EHHE CBOMCTB YITICKUCIIOTO rasa;
MIPOBEJIEHNE KAa4eCTBEHHBIX peaklUuil Ha KapOOHAT- M CHJIMKAT-WOHBI U U3y4EHUE NPHU3HAKOB HX
MPOTEKAHUS; O3HAKOMJIEHME C TPOAYKIUEH  CHUJIMKAaTHOM NPOMBILIUIEHHOCTH; pELIEeHUe

OKCIICPUMCHTAJIBHBIX 3a/ia4 IO TEMCE «Baxxneimme HeMeTaIIbl M UX COCAUHCHU )

Mertannsl 1 ux COCIMHCHU A

3.1

O6H12t$[ XapaKTCPUCTUKAa XUMHYCCKUX JJICMCHTOB — METAJIJIOB HAa OCHOBAHWH HX IIOJIOKCHHUSA B
[Tepuonnueckort cucreme xumudecknx osieMeHToB JI.M. MeHneneeBa W CTpPOEHHS aTOMOB.
Crpoenne MerauioB. Meraumyeckass CBSI3b W METAIMYECKAs KPHUCTAIUIMYECKAs pEIETKA.
DJIEKTPOXUMHUYECKHUI P HAMIPSHKEHUI METaJJIOB

3.2

dusndeckrue U XUMHUYECKUE CBOMCTBA MeTaiioB. OO0IMe crmocoOs! mosrydeHus MetamuioB. [lonstue
0 KOpPpO3MM METAJIJIOB, OCHOBHBIE CIOCOOBI 3alIuThl UX OT Koppo3uu. CruiaBel (CTalb, Yyr'yH,
TIOPATFOMUHUM, OPOH3a) ¥ UX TPUMEHEHHE B OBITY M MPOMBIIINICHHOCTH

3.3

[[lenounble MeTauibl: MoJjokeHUWe B llepuogmueckol cucreme XuMU4eckux siemeHtoB JI.M.
MeHnpeneeBa; CTpOEHUE UX aTOMOB; HAXOXKACHUE B Tpupoje. PU3HUeCcKre U XUMUUYECKHE CBONCTBA
(Ha mpumepe HaTpus W Kanus). OKCHIIBI M THIPOKCHUIBI HATpUs U Kayms. [I[puMeHeHHe MenouHbIX
METAJUIOB Ml KX COCTMHCHUM

3.4

[IlenouyHO3eMENbHBIE METaJUIBl MAarHU W KajiblUMi: mnoJiokeHue B Ilepuoaumueckoil cucreme
xumudeckux snemeHToB JI.M. MenpaeneeBa; cTpoeHHe HX aTOMOB; HAaxOXXKJICHHE B TIPHPOJE.
dusnyeckne M XUMHYECKHE CBOMCTBA MarHMs U Kajblidg. BajkHellne coequHEHHS KalbIUs
(oxcun, ruapokcu, coin). JKECTKOCT BOJIBI M CIIOCOOBI €€ YCTpaHEHUS

3.5

AmomuHMA: ToJokeHHe B Ilepronmyeckoit cucreme xumuudeckux siemeHToB J[.M. MenneneeBa;
CTpOEHHE aToMa; HaxoXkjJeHue B mnpupojsie. Duznyeckue M XUMHUYECKUE CBOMCTBA AIIOMHUHUAL
AmdoTepHbIe CBOWCTBA OKCHIA U TUAPOKCUIA AITFOMUHUS

3.6

Kenezo: nonoxenue B Ilepuogmueckoit cucreme xumuueckux snemeHToB .M. Menneneesa;
CTPOEHME aToMa; HaXoXJAeHHue B npupoae. Gu3ndeckue U XMMUYECKUEe CBOMCTBA xkene3a. OKCUpl,
ruapokcuabl u conn xeneza(ll) u sxenesa(Ill), ux coctas, cBOMCTBA U MOTy4YEHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pa3llaMH METAJJIOB U CIIJIABOB, MX (PH3UYECKHUMHU
CBOMCTBAMM; M3YYEHHUE pE3yJbTaTOB KOPPO3UM METaUIOB  (BO3MOKHO  HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCUIA KANIbLIUS U HATPHS C BOJIOW (BO3ZMOKHO
WCIIOJIb30BAHUE BUEOMATEPUAJIOB); HMCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI; MpOIECCa TOPEHUs
Kennesa B KUCIOpoJie (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX pEaKlUii Ha MOHBI (MarHus, Kalblus, alfoMuHM, nuHKa, xene3a(ll) u xeneza(Ill),




meau(Il); HabmroneHre M onuMcaHWe MPOLIECCOB OKpalllMBAaHMs IUIAMEHW MOHAMH HATpUs, Kalus U
KaJdblug (BO3MOXKHO HCIOJB30BAaHHWE BHJICOMATEpHANIOB); HCCIEA0BaHHE aM(pOTEPHBIX CBOMCTB
TUIPOKCUIA QIIOMMHMS U THJIPOKCHJA IMHKA; PEIICHHE AKCIEPUMEHTAIbHBIX 3aJad II0 TeMe

«Baxueye MeTauIbl U UX COCTUHECHUI

XuMUs U OKpYKarouas cpeia

4.1

HoBbie Marepuansl u TexHoJIOrMU. BeliectBa u maTepuasnbl B MOBCEAHEBHOW KU3HU YEJIOBEKA.
Xumus U 310poBbe. be3ornacHoe UCmoap30BaHKe BEIIECTB U XUMUUECKUX peakiuil B ObITy. [lepBas

IIOMOIIb TP XUMHUYCCKUX 0KOr'aX U OTPABJICHHUAX

4.2

OCHOBBI 3KOJIOTMYECKOM I'PaMOTHOCTH. XUMHUECKOE 3arpsisHeHune okpyxatomieit cpeast [1/1K. Ponb
XUMHMHM B pEIIEHWU S3KOJOrM4eckux IpoOsiem. IIpupojHbple MCTOYHHMKH YIiIEBOJOPOJOB (YroJb,
MIPUPOIHBIN ra3, HeTh), MPOIYKTHI UX NEPEPabOTKU, UX POJIb B OBITY M POMBIIIIEHHOCTH

4.3

XUMUYECKUN OSKCIIEPUMEHT: HU3ydyeHue oO0pas3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJUIOB,

MOJIMMEPHBIE MaTepraJlbl)

INPOBEPSAEMBIE HA OI'3 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHMSA OCHOBHOM OBPA3OBATEJBHOM MPOTPAMMBI OCHOBHOTI'O
OBIIET'O OBPA3OBAHUA

Kon

o

[(poBepsieMor

rpe0oBaHUsA

IIpoBepsiemble TpeOGOBaHUS K MPeAMETHBIM pe3y/JbTaTaM 02a30BOr0 YPOBHSI OCBOCHUS

OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHUsI HA OCHOBE
oroc

1

[Ipencrasnenue:

1.1

0 II03HABAaE€MOCTH SBJICHUI npupoapl, IMOHHMMAHHUEC OOBEKTUBHOM 3HAYMMOCTH OCHOB
XUMHYECKOHU HayKH KakK obnactu COBPEMCHHOI'0 €CTCCTBO3HAHHA, KOMIIOHCHTA 061].16171
KYJIbTYpPBI U HpaKTHqCCKOﬁ ACATCIIBHOCTH YC€JIOBEKa B YCIIOBHAX COBPEMEHHOI'O O6HICCTBa;
IIOHMMAaHHUEC MECTAa XUMHUHU CPCAU APYIUX €CTCCTBECHHBIX HAYK

1.2

0 HAy4YHBIX ME€TOAAaxX IIO3HAaHHsA, B TOM YHCIEC OSKCICPUMCHTAJIIBHBIX M TCOPECTUUCCKUX
MCTOJaX UCCIICAOBAHUSA BCUICCTB U U3YUCHHUA XUMHWYCCKUX peaKI_lI/Iﬁ; YMCEHHE HCIIOJIB30BATh
MOACIIN JJIA 00BACHEHHS CTPOCHUSA aTOMOB U MOJICKYIJI

1.3

0 cdepax mpodeccuOHANBHON NEeSATENbHOCTH, CBSI3aHHBIX C XHMHUEW M COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMA Ha JOCTH)KCHUAX XUMHUYECKOM HayKH, 4YTO TO3BOJIHT
oOyuarouMmcsl paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oymymieil mpodeccuoHambHOU
JEeSITeNLHOCTH U CHeJaTh OCO3HAHHBIN BBIOOD XMUMHUHU Kak MPO(UIBHOTO TpeaMeTa MpHu
nepexo/ie Ha YpOBEHb CPeIHEro oo1ero oopa3oBaHus

Bnanenune cucteMoil XMMHYECKMX 3HAHUM U YMCHHEC IIPUMCHATb CUCTEMY XHMHUYCCKUX
3HaHPII>i, KOTOpPAas BKIIFOYACT:

2.1

BaXHEHIINE XHUMHUYECKHE MOHATHS: XHMHUUYSCKUM OJICMCHT, 4aTOM, MOJICKYJI4, BCIIECTBO,
IpoOCTOC U CJIOKHOC BCHICCTBO, OJHOPOAHAA W HCOAHOpPOJHAsA CMCChb, OTHOCHUTCIIBHBLIC
AaTOMHasA U MOJICKYJIApHasaA MacChbl, KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIAPpHAs Macca, MOJ'ISIpHLIfI
O6’BéM, OKCHJa, KHCJI0Ta, OCHOBAHHUC, COJIb (CpCIIH}I}I), XUMHUYCCKad peaklusa, peakKlun
COCIUHCHUS, PCAKIHU PA3JIOKCHUA, PCAKOUU 3aMCHICHHA, PCAKIUU 06MCH8., TEIJI0BOM

3(1)(1)6KT PCaKINH, 9K30- U SHAOTCPMUUYCCKUC PCAKIINH, PACTBOP, MACCOBAA NOJIA XUMHUYCCKOT'O




3JIEMEHTA B COEAMHEHUH, MacCOBast J0JIs U IPOLIEHTHAsS. KOHLIEHTPALMS BEUIECTBA B PACTBOPE,
PO aToMa, JJIEKTPOHHBIA CIIOW aToma, aTOMHasi OpOUTal b, paauyc aToMma, BaJCHTHOCTD,
CTEIEHb OKUCJIEHUS, XUMHYECKas CBS3b, AIEKTPOOTPULIATENIBHOCTD, NIOJSIPHAS U HEMOJSpHAs
KOBAJICHTHAs! CBSI3b, HMOHHAsA CBS3b, METAUIMYECKAS CBSI3b, KPUCTAUIMYECKAs pEIETKA
(aToMHasi, MOHHAs, METAUIMYECKas, MOJICKYJISpHAs), MOH, KATUOH, aHWUOH, SJIEKTPOJIHUT U
HEIEKTPOJIUT,  IEKTPOJIMTUYECKAs]  JUCCOLMAIMS,  pPEaKUMd  HOHHOIO  OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIEC PEAKIMU, OKACIUTEND U BOCCTAHOBUTEIb, OKUCICHUE U
BOCCTAHOBJICHHE, OJJIEKTPOJIU3, XHMHYECKOE paBHOBECHE, OOpaThMble U HEOOpaTHMbIe
peaKIuu, CKOPOCTh XUMUYECKOM peakuuu, karanuzarop, [[JIK, koppo3us MeTajjioB, CIUIaBbl

OCHOBOIIOJIAraromye 3aKOHbI XWUMHH: 3dKOH COXpPAaHCHHA MACCHI, HepI/IOIII/I‘ICCKI/Iﬁ 3aKOH

22 J.. MenpeneeBa, 3aKkOH MMOCTOSIHCTBA COCTaBa, 3aKOH ABOTaapo
2.3 TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIPHAS. TEOPHUSL, TEOPUS IIEKTPOJIUTHUECKON AUCCOLMALINU
3 Brnanenue ocHOBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH:
yYMEHHE MpaBWIbHO HCHOJIb30BaTh W3YYECHHBIE BEIIECTBA M MaTepuaibl (B TOM YHCIE
MHHEpaJbHbIE YAOOpEHUs, METaUlbl W CIUIaBBI, MPOJYKTHI TEpPepabOTKH MPUPOTHBIX
31 WCTOYHUKOB YIJ€BOAOPOJOB (Yriisi, MPUPOAHOTO ra3a, HedTu) B OBITYy, CEIbCKOM
' XO3sICTBE, Ha MPOM3BOJCTBE W MOHMUMAaHME 3HAYEHUS KUPOB, OEIKOB, YIJIEBOJOB s
OpraHM3Ma 4YeJOBeKa; YyMEHHE IPOTHO3UPOBATh BIMSHUE BEUIECTB MU XUMHUYECKUX
MIPOLIECCOB Ha OPraHU3M YeJIOBEKa U OKPYXKAIOUIYI0 IPUPOIHYIO Cpely
3.2 yYMEHHE UHTETPUPOBATh XUMUUYECKHUE 3HAHUS CO 3HAHUSIMH JIPYTHX YICOHBIX MPEIMETOB
33 HaJIM4Yue OMbITa pabOThHI C Pa3IMYHBIMU UCTOYHUKAMU MH(GOPMALUU 110 XUMHUH (Hay4dHas U
' Hay4YyHO-TIONYJISIpHAs JTUTEepaTypa, CI0BapH, CIPABOYHUKHU, HHTEPHET-PECYPCHI)
yMeHHEe OOBEKTHBHO OIEHMBATh HH(OPMALMIO O BEUIECTBaX, HMX MPEBpAIICHUAX U
3.4 MPaKTUYECKOM TIPUMEHEHUHW W YMEHHE WCIIONb30BaTh €€ JJia pemieHus y4eOHO-
M03HABATENIbHBIX 33124
Bnagenue ocHoBaMHM MOHATUHMHOTO armapara ¥ CHMBOJUYECKOTO $I3bIKa XHMHUHU IS
4 cocTaBlieHUusI (QOpPMYJT HEOPraHMYECKHX BEIIEeCTB, YPAaBHEHHUH XHMHUYECKUX PEaKIIHil;
ocHoBamu xuMu4eckoil HoMeHKIaTypbl (IUPAC u TpuBHaIbHOM)
YMeHue o0bSICHATH CBA3b IMOJIOKEHHUA dieMeHTa B [lepuoauueckoit cucreme ¢ YMCIOBBIMU
5 XapaKTepUCTUKAMH CTPOCHUS aTOMOB XHMMHUYECKUX JJIEMEHTOB (COCTaB M 3apsl spa,
oOl1ee 4YHCIO 3JEKTPOHOB), paclpeAesieHUEM JJIEKTPOHOB MO 3HEPreTUYECKHUM YPOBHSIM
aTOMOB TIEPBBIX TPEX MEPUOOB, KU U KaJbLIUs
[IpencraBienue o MEPHOANUECKON 3aBUCUMOCTH CBOWCTB XUMUYECKUX IJIEMEHTOB (paauyc
6 aToMa, OJJIEKTPOOTPHUIIATEIILHOCT), MPOCTHIX M CIOXKHBIX BELIECTB OT MOJOKEHUS
aneMeHTOB B llepuoanueckoil cucreme (B MallbIX MEpPHOJAX M TIABHBIX MOATPYMNax) U
3JIEKTPOHHOTO CTPOEHUS aToMa
7 YMmeHue kinaccuuImupoBaTh:
7.1 XUMUYECKUE IIEMEHTBI
7.2 HEOPraHMYECKHEe BEIIECTBA
7.3 XMMHUYECKHE PEAKIINU
8 YMeHue onpenensiTh:
8.1 BAJICHTHOCTb U CTENE€Hb OKUCIIECHUSI XUMUYECKUX SJIEMEHTOB, 3aps]l HOHA




8.2

BUJI XUMUYECKOM CBA3U U TUIl KPUCTAININYECKON CTPYKTYPBI B COCIUHEHUAX

8.3 XapakTep cpeibl B BOAHBIX PACTBOPAX BEHIECTB (KHCIOT, OCHOBAHU)
8.4 OKHUCJIUTETh U BOCCTAHOBUTEITh
9 YMeHne xapakTepu30oBath (PU3NUECKUe M XMMHUYECKHE CBOMCTBA!
o1 MPOCTBIX BEMIECTB (KUCIOPOJ, O30H, BOJAOPOJ, rpadur, amMas, KpeMHUH, a3oT, ¢ocdop,
' cepa, XJIop, HaTPU, KaJIhii, MarHui, KaJabIui, AIFOMUHUHN, )KEJI€30)
CJIOXKHBIX BEIIECTB, B TOM YHCIIE UX BOIHBIX PAaCTBOPOB (BOJa, aMMHaK, XJIOPOBOJIOPO,
CEpOBOAOPO, OKCUBI U THApoKcH bl MeTaiuloB [-I1A rpynmn, amomunus, meau (1), nunka,
9.2 xene3a (II u III), okcuaer yraepoaa (II u 1V), kpemuaus (IV), azota u docdopa (III u V),
ceppt (IV m VI), cepHmcras, cepHas, a3oTucras, a3oTHas, (ocdopHas, yrojbHasd,
KpEeMHHUEBask KUCI0Ta U UX COJIN)
MIPOTHO3UPOBATh M XapaKTEPHU30BaTh CBOMCTBA BEMICCTB B 3aBHCHMOCTH OT MX COCTaBa W
9.3 CTpOEHUS, IPUMEHEHHUE BEIIECTB B 3aBHCUMOCTH OT WX CBOWCTB, BOBMOKHOCThH TTPOTEKAHUS
XUMHYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIIOBHSIX
10 YMeHue COCTaBIATh MOJICKY/ISIPHBIC M HOHHBIC YPaBHEHUS PEAKIIHIA, B TOM YHCIIC:
10.1 peaxkiuii HOHHOTO OOMeHa
10.2 OKUCITUTEITFHO-BOCCTAHOBHUTEIIbHBIX PEAKITHI
103 WUTFOCTPUPYIOMIMX XUMHYECKHUE CBOMCTBA M3YYCHHBIX KJIACCOB (TPYII) HEOPraHHYECKUX
' BEIIECTB
10.4 MTOITBEPIKIAIOIINX TCHETHYECKYIO B3aMMOCBS3h MEXKTy HUIMHU
11 YMeHue BBIUUCTATH (IPOBOIUTE PACUETHI):
111 OTHOCHUTENIbHYIO MOJIEKYJIIPHYI0O ¥ MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
' XMUMHUYECKOTO AJIEMEHTA B COCMHEHUH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00beM Ia3oB
114 [0 YPaBHEHUSAM XMMHUYECKUX PEaKIUi M HAXOJIUTh KOJUYECTBO BEIIECTBA, O0BEM U Maccy
' pEeareHToB WK IPOAYKTOB PEAKIIHH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMH HAy4HOTO TMO3HaHUsA (HAOMIOJEHHE, H3MEPEHUEe, SKCIEPUMEHT,
12.1 MOJENUPOBAHUE) TMPH H3YYCHUH BEIIECTB M  XUMHYECKUX SIBICHUN; yMEHUE
chopMynupoBaTh NpoOIeMy U NPEATOKUTH MYTH €€ PelIeHUs
122 0e30macHOl pabOThl ¢ XUMUUYECKUMU BELIECTBAMH, XUMUYECKON MOCYA0N U TaO0paTOPHBIM
' 000pyI0BaHHEM
MpaBUWJIaMu O€30MacHOTO OOpalleHHs] ¢ BEIIeCTBAMHU, HCIOIb3yeMbIMH B TMOBCEIHEBHOU
123 YKU3HU, MTPaBUJIaMU MTOBEACHUS B LENSIX cOepeKeHHsI 3I0POBh U OKPYKAOIIelH MPUPOTHON
' Cpelbl; MTOHUMaHKe Bpefa (OMacHOCTH) BO3JCHCTBUS Ha )KUBBIE OPraHU3MBbI OTPeAeEHHBIX
BEII[ECTB, CIIOCOOOB YMEHBIIICHHS U MPEAOTBPAILIEHUS UX BPEAHOTO BO3ICHCTBUS
13 Hannume mpakTUYeCKMX HABBIKOB IUTAHUPOBAHUS W OCYIIECTBICHUS  CIIEAYIOIINX
XUMHYECKUX IKCTIEPUMEHTOB:
131 M3Yy4YeHHE W ONHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIIEHHE C (PU3MYECKUMH U

XUMHWYCCKUMU SIBJICHUSAMU, ONBITHI, HJUTIOCTPUPYIOIIHUEC MMPU3HAKHN TPOTCKAHUA XUMHWYCCKUX




peakuui

13.2

U3y4eHHe CII0CO00B pa3/ieNIeHUs cMece

13.3

IIOJIy4EHUE KHUCIOPOJAa M M3YyYEHUE €ro CBOWCTB; IIOJyYEHHE BOJAOPOJA U U3YyUEHUE €ro
CBOWCTB; IOJYYEHUE YIIIEKMCIOrO ra3a U U3ydeHHUE €ro CBOWCTB; IMOJIYYEHHE aMMHAaKa U
HU3yYECHHUE Er0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB € ONPEAECIEHHON MaCCOBOM JIOJIEH PACTBOPEHHOIO BEIECTBA

135

MpUMEHEHHE WHAWKATOPOB (JIaKMyca, METUJIOpamka U (eHoI(TaIenHa) Ui ONpeneIeHus
XapakTepa cpesibl B pacTBOPAxX KUCJIOT M HIEJ0YeH

13.6

WCCIICZIOBAaHUE U OTIMCAHUE CBOWCTB HEOPraHUYECKUX BEILIECTB PA3JIUYHBIX KJIACCOB; M3yUYCHHE
B3aMMOJICUCTBUSL  KUCJIOT C METaUlaMH, OKCHJaMU METaUIOB, pAacTBOPUMBIMH U
HEPaCTBOPUMBIMUA  OCHOBAHMSIMH, COJISIMHA; TIOJIYU€HHE HEPACTBOPUMBIX OCHOBAHUI;
BBITECHEHHE OJIHOTO MeTajljla JPYrUM M3 pacTBOpa COJM; HCCIEAOBaHHE aM(pOTEPHBIX

CBOMCTB THAPOKCHUAOB AJIFOMHUHUA U TUHKA

13.7

pelieHue SKCIepUMEHTANBHBIX 3a7ad mo TeMaM: «OCHOBHBIE KIIACChl HEOPTaHUYECKHUX
COCTMHEHUIY;, «DJEKTPOJUTHYECKAs AUCCONManusy;, «BaxHedmue HEMEeTaIbl U UX

COCAUMHECHUA, «Baxneimme MeTamIbl U UX COCAUHCHUA

13.8

XHUMHYECKHE IKCIEPUMEHTHI, WILTIOCTPUPYIONTUE TPU3HAKU TPOTEKAHUS PEAKIIMA HOHHOTO
0OMeHa; Ka4eCTBCHHBIC PEaKIIMK Ha TIPUCYTCTBYIONIUE B BOJIHBIX PACTBOPAX HOHBI: XJIOPH/I-
, Obpomun-, momun-, cyaedar-, docdar-, kapOOHAT-, CHINKAT-AaHUOHBI, THAPOKCU/I-UOHBI,
KaTHOHBI aMMOHWUSI, Mardus, KalbIus, ATIOMUHUS, Kene3a (2+) u xenesza (3+), meau (2+),
IIUHKA

14

VYMmenue:

141

MIPE/ICTaBIATh PE3ybTaThl AKCIEPUMEHTa B (OpMeE BBIBOJIOB, J0Ka3aTeIbCTB, TpauKOB U
TaOJUI] ¥ BBISIBIIATH SMIUPUYECKUE 3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBaTh CBA3W MECXKAY PEaAJILHO Ha6J'IIO,Z[aeMBIMI/I XUMHUYECCKHMMHU SBJICHUAMH U
mponeccamMu, MpOUCXOOAIIMMHM B MaKpo- HW  MHKPOMHUPE, OOBACHATH MIPUYKUHBI
MHOFOO6pa3I/I$I BCUICCTB

INEPEYEHD 9JIEMEHTOB COAEPXAHMUS, TIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 3K3AMEHE 11O XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

1 IlepBoHauanbHbIE XUMUYECKUE TOHSATHUS

1.1 Uuctele BemecTBa U cMecu. CriocoObl pa3feneHus: cMecei

12 ATOMBI ¥ MOJIEKYJIBI. XUMUYECKHE IEMEHThl. CUMBOJIBI XMMUYECKHUX JIEMEHTOB. [IpocTeie
' U CJIOXHBIE BEIIECTBA.

1.3 Xumnueckas Gopmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX 3J1€MEHTOB. CTeNeHb OKUCIICHUS

14 3aKOH TOCTOSIHCTBA cocTaBa BewecTB. OTHOcuTenbHas aromHas Macca. OTHOcHTENbHas
' MOJIEKYJIsSIpHasl Macca. MaccoBasi 0JIsl XMMUYECKOI0 AJIEMEHTA B COETMHEHUH

15 KomnuectBo BemectBa. Moisib. MonsipHas mMacca. MonspHbiii 00b€M ra3oB. B3aumocBsizb
' KOJIMYECTBA, MACChl M YNCJAa CTPYKTYPHBIX €IMHHUILL BELECTBA




dusnyeckue M XUMUYECKHE SBJICHMs. XHUMHUYECKass peakuus MU €€ MpU3HAKU. 3aKOH

1.6 COXPAHEHHUS MaCChl BELECTB. XMMUUYECKUE YPABHEHUS
5 Ilepuoguueckunt 3akoH u Ilepuommueckass cucreMa XuUMUYECKHX dieMeHToB [
MenpeneeBa. CTpoeHue aTOMOB
Ilepnoguueckunt 3axoH. llepuonudeckas cucreMa XumMudeckux anemeHtos .M.
2.1 MenpeneeBa. Ilepuoasl u rpynnsl. PU3MYECKUI CMBICI NOPSAKOBOIO HOMEpPA, HOMEPOB
IepHoJia U rPYMIbl AJIEMEHTa
Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oronsl. DnexkTpoHbl. CTpOEHUE AIIEKTPOHHBIX
2.2 00o0siouek aromMoB ImepBbIX 20 xumuueckux 3inemeHToB Ilepuoauueckoit cucremsl [I.U.
MenpeneeBa
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB,
53 Kanmus, Kauplusg (paguyca aTroMOB, AJIEKTPOOTPHUILIATENbHOCTH, METANIMYECKUX H
' HEMETANINYECKUX CBOMCTB) M UX COEIUHEHUI B COOTBETCTBUH C MOJIOKEHUEM IJIEMEHTOB B
[leproguueckoii CUCTEME U CTPOEHUEM MX aTOMOB
3 CrpoeHue BemecTBa
31 XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HETOJIpHas) CBS3b.
' DNEKTPOOTPULIATEIHHOCTh XUMUYECKUX AJIeMeHTOB. MloHHas cBsi3b. MeTamnueckas CBS3b
39 Tunel KpuCTAIIMYECKHX pEIETOK (aromMHasi, HOHHAs, MeTaJUIMuecKas), 3aBUCHMOCTb
' CBOWCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H
4 Baxseiimne npeacraBuTen HEOPraHMYECKUX BellecTB. HeMmeramnsl M MX COEAMHEHMS.
MeTtaibl ¥ UX COEqUHEHUS
Knaccudpukanuss ¥ HOMEHKJIAaTypa  HEOPraHMYECKUX  COEIMHEHUH: OKCHJIOB
a1 (comeoOpa3yromue: OCHOBHBIC, KHCJIOTHBIC, aM(OTEpHbIE) U  HECOJeoOpa3yroIIue;
' OCHOBaHWH (IIETOYM M HEPACTBOPUMBIC OCHOBAHHUSA); KHCIOT (KHUCIOPOICOMAEPIKAINE H
OECKHCIOPOIHbIE, OJHOOCHOBHBIE © MHOTOOCHOBHBIE); COJICH (CPEAHUX U KUCIIBIX)
4. @u3nueckue M XMMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB-HEMETAJIOB: BOJOPOJA, XJIOpa,
' KHCIIOpO/Ia, CepbI, a30Ta, Gpocdopa, yriepoaa, KpeMHHUS
43 Pu3nuecKkue U XMMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JINTUSL, HATPUS, KaJIUs,
' MAarHus U KaJblMsl, ATFOMUHUS, jKelle3a. DIEKTPOXUMUYECKUN psAJl HAIPSHKEHUH METallIOB
44 ®usznueckue U XUMHYECKHME CBOMCTBA  BOJOPOAHBIX COEAUHEHUNM  HEMETAJJIOB:
' XJIOPOBOJAOPO/JIA, CEPOBOIOPOA, AMMHUAKA
45 dusnyeckue 1 XUMHUYECKHUE CBOMCTBA OKCUI0B HemeTauioB: cepol (IV, VI), azora(ll, IV, V),
' docdopa(lll, V), yrnepona(ll, IV), kpemuus(IV). [lomyueHne okcuioB HEMETAIIOB
46 Xumnueckue cBoicTBa okcuaoB: MetaioB IA-IIIA rpymn, nuaka, menu(Il) u sxenesa(Il, IIT).
IlonydeHnue OKCHUI0B METAJIIOB
47 XUMHUECKUE CBOMCTBA OCHOBAaHUM M aM(POTEPHBIX THIPOKCUIOB (Ha MpUMepe THIPOKCHIOB
' AIFOMUHUS, kKee3a, IuHKa). [losrydenne ocHoBaHui 1 aM()OTEPHBIX THIPOKCHIOB
OO1u1re XuMMUYECKUe CBOMCTBAa KHCIOT: XJIOPOBOJOPOJIHOM, CEpOBOJOPOIHOM, CEpHHUCTOM,
4.8 CepHOM, a30THOH, ¢ochopHON, KpeMHHEBOH, yronbHOW. OcoOble XMMHUYECKHE CBOWCTBA
KOHUEHTPUPOBAHHOW CEPHOM U a30THOM KUCHOT. [lomydenne Kucior
4.9 OO01ue XuMHUYEeCKUe CBOMCTBA cpenHuX coneil. [lomyuenne coneit
4.10 ITonydyenue, coOupanue, pacrno3HaBaHHe BOJAOPOJA, KUCIOPOa, aMMHAaKa, YIJIEKUCIOro rasa




B JabopaTopuun
411 [lomyyeHnne amMMuaka, CEpHOW M a30THOW KHUCIOT B MPOMBIIIEHHOCTH. OOmme crocoObl
' OJIy4EHHS] METAJLIIOB
4.12 I'enernyeckas CBs3b MEXKIY KJIacCaMU HEOPTAaHMYECKUX COCTMHCHHIMA
5 XUMHUYECKUE PEAKIUU
Krnaccudukanuss XuMUYECKUX PEaKIHid MO Pa3IMYHBIM TPHU3HAKAM: [0 YUCIy U COCTaBYy
5.1 YYACTBYIOIIIMX B PEAKIMH BEMIECTB, MO TEIUIOBOMY 3(h(}EKTy, 10 H3MEHEHHUIO CTCICHEH
OKHUCJICHUS] XUMHYECKUX JICMCHTOB
5.9 TermmoBoit 3ddexT XUMHUYECKON peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS. OJK30- H
' IHJIOTEPMHUYCCKUEC PEAKINH. TEepPMOXHMHUYECKHUE YPaBHEHUS
OKHCIIUTETHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENH U BOCCTaHOBUTENH. [Iporeccs
5.3 OKHCJIEHUSI M BOCCTAHOBJICHUS. DJIEKTPOHHBINM OalaHC OKHUCIUTEILHOBOCCTAHOBUTEIIBHOU
peakiuu
5.4 Teopust dIEKTPOJUTUYECKOM Aucconuanu. KaTuoHbI, aHHOHBIL. OJJEKTPOJIUTHI U
' HEINeKTPOoJUTHl. CUIIbHBIC U clTa0bIe AIEKTPOIUTHI. CTENneHb AUCCOIMAITIHT
55 Peaknun monHOrO OOMEHa. YCIIOBHS MPOTEKAHHWS PEAKIM HMOHHOTO OOMEHA, TMOJHBIE U
' COKpaIEHHBIC HOHHBIC YPABHCHUS pEaKIIni
6 XuUMHS ¥ OKpY>KaroIias cpeia
BemectBa m Marepuanabl B TOBCETHEBHOW JKM3HU 4YelloBeKa. be3zomacHoe HCMOIB30BaHHE
6.1 BEIECTB U XUMHUUYECKUX peakluil B JabopaTopuu u ObITy. [lepBas moMoIb npu XUMHYECKUX
0’KOTax W OTPaBIICHUX
XUMHYECKOe 3arps3HEeHHE OKpyKarollel cpelbl (KUCIOTHBIE JO0XKAU, 3arpsS3HEHHE IMOYBHI,
6.2 BO3/lyXa M BOJOEMOB), cmocoObl ero mnpefoTBpaiieHus llpenenvHas gomycTumast
' koHuentpauus Bemects (IIJIK). Ponp xumum B pelieHMM 3KOJOTHYECKHX MPOoOIeM.
Ycunenne napHUKoBOro 3¢ deKra, pa3pyieHue 030HOBOTO CIIOS
[Ipumenenue cepsl, azora, ¢ocdopa, yriepoga, KpeMHHs] M HX COEIMHEHUN B OBITY,
6.3 MEJHIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM X03sicTBe. [IprMeHeHne MeTalsioB U CIUIaBOB
' (cTasp, 4yryH, TIOPATIOMHHUM, OpoH3a) B OBITY M MPOMBIIIJICHHOCTH HMX COCIUHCHUM.
[ToHsiTHE O KOPPO3UH METAIIOB, OCHOBHBIE CITOCOOBI 3aLTUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UCTOYHHKHU YTIEBOAOPOJOB (Yroyib, MPUPOJHBIA ra3, HEePTh), MPOIYKTHI HX
nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIILIEHHOCTH
[lepBoHavanbHbIC MOHITUS 00 OPraHMYECKUX BEIECTBAX KaK O COCIMHEHHSX yriepoa (MeTaH,
6.5 9TaH, TUIEH, aleTWIEH, 3TaHOJ, TIIMIEPHH, YKCycHas kuciota). [loHarue o Omonormvecku
Ba)KHBIX BEIIECTBAX: XKUPaX, OeNKaX, YIIeBOAAX — M UX POJIM B KU3HH YEIOBEKA
7 Pacuérnr:
7.1 1o opMynaM XMMHYECKHX COEANHEHHM
7.2 Macchl (MaccoBOi) I0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPAaBHEHUSIM

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O TIPOLECCA
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