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HOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1o XMMuUM Ha YpOBHE OCHOBHOT'O OOIIETO 0Opa30BaHUs COCTaBIIEHA
Ha OCHOBE TpeOOBaHMI K pe3yJabTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNIbHOM
pOrpaMMbl OCHOBHOTO 0011ero oOpazoBanus, npenactaBieHubix B ®I'OC 000, a
Takke Ha OCHOBe ¢eaepaibHONH pabodeil mporpamMmbl BOCIUTAHUS U C Y4ETOM
KOHIENIIMM MpEenoJaBaHusl ydeOHOro mnpeaMmera «XuMHs» B 00pa30BaTeIbHbBIX
opranu3anusax Poccurickoin denepanuu.

[IporpaMmma mo xumuu Ja€T NOpPEICTaBICHHE O IeNsAX, OOUel cTpareruu
0oOy4eHMs, BOCOUTAHUS U Pa3BUTHUSL 00YYaIOIIUXCS CPEACTBAMU Y4eOHOIrO MpeaMera,
yCTaHaBIMBAaeT  00s3aTEIbHOE  MPEIMETHOE  COJEp)KaHHE, MPEAyCMATPUBAET
pacrpeneneHue ero Io KilaccaM MW CTPYKTYpUpPOBaHHE IO pasfenaM U TeMaMm
IporpaMMbl [0  XHMHUH, ONpPEACISET  KOJWYECTBEHHBIE U KaYECTBEHHBIC
XapaKTepUCTUKN COJEPkKAHUSA, PEKOMEHIYEMYIO IIOCIEI0BATEIBHOCTh HW3YUYEHUS
XUMHUHU C YYETOM MEKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBA3EH, JJOTUKH y4eOHOTO
Mpollecca, BO3PACTHBIX OCOOEHHOCTEW OOYyYarolUXcCs, OINPEAENsieT BO3MOXKHOCTHU
npeaMeTa Ui peanu3aluu  TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeNbHON MpOorpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs, a TaKxKe
TpeOOBaHMIA K pe3yibTaTaM 00y4YeHUs XMMUU Ha YPOBHE L€ 3ydeHus nmpeameTa u
OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATENBHOW JEATEIBHOCTH OO0yYarolerocss 1o
OCBOEHUIO yU4E€OHOI0 COJIeP KaHUA.

3HaHWE XHUMHUU CIY)XKMUT OCHOBOM JJIsi (POPMHUPOBAaHUS MHUPOBO33PEHUS
oOyuarolerocsi, ero MpeaAcTaBICHUl 0 MaTepUualbHOM €IMHCTBE MHUPA, BAXXHYIO POJb
UTpalOT QopMUpYEMble XUMHEN MPEACTaBICHUS O B3aMMOIPEBPALICHUSX SHEPIUH U
00 DBOJIIOLIMM BELIECTB B MPHUPOJIE, O IMyTAX PEHICHUS INOOANbHBIX MpoOIeM
YCTOMYMUBOTO PAa3BUTHUSl YEJIIOBEYECTBA — CBHIPHEBOM, JHEPrE€TUUECKOM, MHUILIEBOU HU
HKOJIOTMUYECKOI 0e30macHOCTH, MPoOJIeM 3ApaBOOXPAHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peasiv3aliii BO3MOXKHOCTEH NIl CaMOpa3BUTHA U (POPMUPOBAHUS
KyJbTYPBI TUYHOCTH, €€ 001IeH 1 PYHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHpPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOydarolmuxcsi, HaBBIKOB  HX  CaMOCTOSITENIbHOM  yuyeOHOW  JIeSATeNbHOCTH,
AKCIIEPUMEHTAJBHBIX M  HCCIEAOBATEIIbCKUX yMEHUH, HEOOXOAMMBIX Kak B
NOBCEAHEBHOM KU3HU, TaK U B TPO(PECCHOHATILHOM 1eATeIbHOCTH;

3HAKOMUT CO CHeHu(UKON HAyuyHOTO MBIIIJICHHs, 3aKJIaJblBa€T OCHOBBI
LIEJIOCTHOTO B3IJIAJa HA €IMHCTBO INPUPOABI U YEJIOBEKA, ABISETCS OTBETCTBEHHBIM
ATarnoM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyYaIOLINXCS;

croco0cTByeT (OPMUPOBAHHUIO ILIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-
HAy4HBbIM 3HAHUSAM, K NPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B JKOJOTHYECKOE
oOpa3zoBaHHe 00YJaIOMUXCS.



JlanHple HampaBieHHs B OOY4YeHHHM XHMHH OO€CIeUHBAIOTCS creuu(ukon
colepKaHUsl ~ y4yeOHOro  mpeaMmeTa,  KOTOPbId  SIBISIETCA  NEJaroruvyecku
aJIaITHPOBAHHBIM OTpakeHHEM 0a30BOl HAyKHM XMMHUM Ha OMpeNelIEHHOM dTame eé
pa3BUTHS.

Kypc xumum Ha ypOBHE OCHOBHOIO OOIIEro OOpa30BaHHsS OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIMIMMUCS CHUCTEMBl NEPBOHAYAIBHBIX MOHATHA XHWMHH, OCHOB
HEOPTaHUYECKOM XMMHUU U HEKOTOPBIX OTAEIBHBIX 3HAYNMBIX MOHITUN OPraHUYECKOU
XUMUHU.

CrpykTypa cojepkaHusi NporpamMMmbl 0 XUMHHM C(HOPMHPOBAHA HAa OCHOBE
CUCTEMHOro mnozaxoaa K €€ uszydeHuro. ColepaHUE CKIIAJbIBACTCS W3 CHCTEMBI
MOHATHM O XMMHUYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMBI IOHATHUH O XMMUYECKOU
peakuuu. O0e 53TH  CHUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO  IPHUHIMUILY
IIOCJIEIOBATEIBHOTO Pa3BUTUs 3HAHWM HA OCHOBE TEOPETHYECKUX IIPEACTABICHUN
Pa3HOro ypOBHS:

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

— ITepunonnueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOU CBSI3H;

— MPEACTABJICHUH 00 3JIEKTPOIUTHUECKON TUCCOIMAIINU BEIIECTB B pACTBOPAX.

Teopetnueckne 3HAHUA  pAacCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKHU
MOJIYYEHHBIX M OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCA IOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPYTOMY, BBINONHAS (YHKIMH OOBSICHEHUS M MPOTHO3MPOBAHUS CBOWCTB,
CTPOCHUSA M BO3MOXXHOCTEH IPAKTHUYECKOTO NPUMEHEHMsS W IOJIYYEHMS HU3y4aeMbIX
BEILIECTB.

OcBoeHMe MporpaMMbl IO XUMUU CLIOCOOCTBYET (POPMUPOBAHUIO NPEACTABICHUS
O XMMHYECKOM COCTaBIISIIOIIECH HAay4HOM KapTUHBI MHpA B JIOTUKE €€ CHUCTEMHOMU
MPUPOJBI, IIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAaHHIO M METONAM IO3HAHHUS B
Hayke. M3yyeHne XuMHUM MPOUCXOAUT C NMPUBJIICYECHUEM 3HAHUM U3 pPaHEe U3YUYEHHBIX
yaeOHbIX npeameToB: «Okpyxatonuii mupy», «buonorus. 5—7 knacce» u «duszuka. 7
KJIACC».

[Ipu u3yyeHuu XUMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOH
HayKW Kak OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW MESITeIbHOCTU
YelloBeKa M Kak OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJNbTypbl. 3agada y4eOHOTO
npeaMera COCTOUT B (DOPMHPOBAHUM CHUCTEMBbl XHUMUYECKUX 3HAHUUW — Ba)KHEUIIMX
(akTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKHUX MOJOKEHUM, NOCTYMHBIX 0000UICHUI
MHUPOBO33PEHUYECKOTO XapaKTepa, sA3blka HAyKH, B MPUOOUIEHUU K HAyYHBIM METOJIaM
MO3HAHUS TMPH H3YYCHHH BEHIECTB UM XUMHUYECKHX peakuuid, B (HOpMHpPOBAHUH U
pPa3BUTUU TO3HABATEIbHBIX YMEHUM M UX NMPUMEHEHUHU B y4eOHO-IIO3HABATEIbHON U
y4eOHO-UCCIEeIOBATEIbCKON  ACSITENbHOCTH, OCBOCHHM  MpaBHJI  OE30MacHOTO
oOpallleHus ¢ BEIIECTBAMU B IIOBCEIHEBHOM JKU3HU.



[Ipyn m3ydyeHun XUMHH Ha YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHs Ba)XXKHOE
3HaYeHHUE MPUOOPENN TaKue eI, KakK:

— (opmMupoBaHHWE HMHTEIUIEKTYaJdbHO pPAa3BUTOM JHMYHOCTH, TOTOBOM K
caMo00pa3oBaHWIO, COTPYJHUYECTBY, CAMOCTOSTEIHLHOMY TIPUHATHIO PEIICHUH,
CTIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOITMUMCS YCIOBUSM KU3HU;

— HanpaBJIEHHOCTh O0YyYEHHUs Ha CUCTEMAaTHYeCKOe MpUOOIIeHNEe 00yJYaronuxcs
K CaMOCTOSITeJIbHOM TMO3HABaTEeNbHON AESITETbHOCTH, HAyYHBIM METOJIaM IO3HaHUS,
(OpMUPYIOLTUM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XHUMUH,

— o0ecrieueHre YCIOBHH, CIMOCOOCTBYIOIIUX NPUOOPETCHUIO OOYYArOIIHMMHUCS
OMbITa Pa3HOOOpPA3HOM JEATENbHOCTH, IMO3HAHMS M CaMOINO3HAHHUA, KIFOUEBbBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINI), HWMEIOIIUX YHUBEPCAJIbHOE 3HAUCHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

—  (opmupoBanue oOuiel (YHKIMOHATBHOW M €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHUCJIE YMEHUH OOBACHATh U OLIEHUBATH SIBICHUS OKPYKAIOIIETO
MUpa, UCTIOIB3YS 3HAHUS U OIBIT, TOJYICHHBIC TIPH W3YUCHUN XUMHH, IPAMEHSITH HX
MIPH PEIICHUH TIPOOJIeM B TIOBCETHEBHOM JKU3HU U TPYAOBOH EATEIHHOCTH;

— (opmupoBanue y 00y4aronmxcs T'yMaHUCTHYECKUX OTHOIICHUH, MOHMMAaHUS
[EHHOCTM XUMHYECKUX 3HAHUM JJIs BBIPAOOTKH HKOJIOTMYECKU LIEJIECO00Pa3HOTO
HOBEJIEHUS B OBITY U TPYAOBOM AESITEILHOCTH B LIEISIX COXPAHEHUS CBOETO 3/I0POBBS U
OKpYXarouienl NpupoHON CPEbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOEHHS 0OIIEUETOBEUECKUX LIEHHOCTEN, FTOTOBHOCTHU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUS.

OO1ee yncio 4acoB, OTBEAEHHBIX JJI U3YYEHHs] XUMUU HAa YPOBHE OCHOBHOTO
obmero oOpaszoBaHusi, coctraBisieT 136 yacoB: B 8 kiacce — 68 uvacoB (2 yaca B
HeJento), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3p KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BELIECTB. XuUMUYeckue ypaBHeHUs. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(Gu3MUecKux CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CIOCOOOB pa3/elieHUs CMEeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

Ba:xkueiue npeacTaBUTEIM HEOPrAaHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUS KUCTopoAa B JabopaTOpuud W TPOMBINIUICHHOCTH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrue 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBouWcTBa BOAbl. Boma kak pactBopurens.  PacTBOpEIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4esoBeka. KpyroBopot Boabl B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBsSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEJEICHUE COICPKaHUs KUCIOpOoAa B BO3AYyXeE, MOJTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHusi TOpeHus (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOJbBI C METAJLUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuonuueckud 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIECJTOYHO3EMEIIbHBIC METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux snemMeHToB [[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTUYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpymraM U MepruoiaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJEKTPOOTPULIATEIBHOCTh XUMUYECKUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHM KHUCJIOT W IIEJIOYeH, MPOBEICHUE OIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIICCTBJISICTCS. 4Yepe3 MCIOIb30BAHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaius, TMepUoIUIHOCTh, HAOIIIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XUMHYECKHUX JIEMEHTOB, IO OOPAaTHUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEAKLHUH. CocraBienue YPaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMil C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoil cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHSATHE O THIPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUS  peakluil  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUYECKHE CBOWCTBA Ha TpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETa/llaMH, HEMETaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka s1nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBUUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalnue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPEeA0TBPAIICHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkre u XMMHUYECKHUE CBOWCTBA, MOJyuyeHue U nmpuMenenue. Conu aMMOHus,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukanmu ¢Gocdopa, Gu3NUECKUEe U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YIJEPOJ,  aJUIOTPOIIHbBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOrMYecKue MpoOJIeMbl, CBS3aHHBIE C OKCHUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIMLKHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAX: )KHpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHUE CBOMCTBA, IMOJIyYEeHUE U
npumenenne. CoenuHeHHs KpeMHusi B mpupozge. OOmume mnpeacraBieHusi 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiembr 06€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJACHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COEAUHEHUSMU  (BO3MOXKHO  MCIOJIb30BAaHUE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIMBaHuUs caxapa I0J JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUECKUMHU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U pocdaT-uOH U U3y4YEeHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUJIMKATHON MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckod cucreme xumudeckux odiaemeHros [, .
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosydeHus wMetaioB. [loHsTHEe O KOpPpO3WM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoamyeckon cucreme XMMHYECKHX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HAaXOXKJIEHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10)keHre B [leproindeckoil CUCTeMe XMMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOEHHE aToMa, HAXOXICHUE B mpupoac. DuU3nYeCcKHe U
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasnbl B TOBCEIHEBHOM XU3HM 4YeJlOBEKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npo0iaem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUI 3apsijl, MPOBOJHUKH,
MOJyIPOBOJHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3UTUBHBIX I[IEHHOCTHBIX OPUEHTAUUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON MH(popMaluen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOPMax M NpaBUJIaX MEKIUYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUU XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTUHBI MHUpa, MpEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOJAEMBIX IMPOIECCOB W SIBICHHM,
MO03HABATENIbHOM, MH()OPMAIIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYyYCHHWIO W TIO3HAHUWIO, JI00O03HATEIHHOCTHh, TOTOBHOCTH M
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUs 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GbU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH MPUPOIHON CPENOU, ISl ITOBBILLICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX TMOHSATUM (BBIACISATh WX XapaKTEPHBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICIBHBIX MPECTABICHUIN BBISIBISATh M XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKe 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwoaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO WH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh UCHOJB30BAaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOTO MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢opmamMu rpadKu U UX KOMOHWHAIUSAMU,

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHBIC Y4eOHbIE 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUI0
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JIPYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Harbosnee 3PpPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJICHHOW IIEeJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMMCS HAy4HbIE 3HAHUS, YMEHHUS U CHOCOOBI



JNEUCTBUM, BUABI JESITEIBHOCTU IO T[OJY4YEHUIO HOBOTO 3HAHWS, €ro
WHTEPIpETAUN, MPEeoOpPa30BaHUI0 W TMPUMEHECHHUIO B PA3IMYHBIX YYCOHBIX H
HOBBIX CUTYaIlUsIX.

K xonIty oOydenus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PAaCTBOp, MaccoBas J0Ji1 BEIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY ISl COCTaBi€HUs (opmyi
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGCHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», mManeie u
Oonbllie TEPUOAbl, COOTHOCUTH O003HAUEHMS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJISIPHYI0O W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpPOJAa M KHUCJIOpPOJAA), HPHUTOTOBICHHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;makMmyc, dheHondTanenH, METUIOPAHK U JPYyTHUe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYeCKasi CBS3b, TEIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHYECKOe paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTH4YecKas), KpUCTAJLIMYecKass pemeérka, KOppo3us METaslIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKON pEaKIHUH, MPEACTbHO JIOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS GopMyll
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKONM TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P GhEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIHYIO MOJICKYJISIPHYIO H  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXe TMpaBWia oOOpaileHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PAclO3HABATh OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIIBHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pealbHBIA M
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
11 eCTeCTB%HaHUHH 1 5 2 https://m.edso0.ru/YNVJIX660G
MPAKTUYCCKOHN ACATCIbHOCTU
YeJIoBeKa
B
1.2 CHHECTER 1 XHMITECIHe 15 1 https://m.eds00.ru/ONNXRIVFO
peakuuu
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosznyx. Kucnopon. I1o e
2.1 AYX- BHCHOPOA. LLOmATH 6 https://m.eds00.ru/DSBORTY30
00 okcHuaax
B Nl
2.2 OAOPOA. LIOHATHE O 8 1 https://m.eds00.ru/5SD61JZ6PS
KHCJIOTaX U COJISIX
Boga. P !
2.3 ona. Pactsope. THomsmie 0 5 1 1 https://m.edsoo.ru/M1315KJBM
OCHOBaHMSIX
OcHoBHBIE KJ1acc
2.4 HOBHPIC KTaCCRT . 11 1 1 https://m.edsoo.ru/0T5A5MOWT
HCOPTraHNYCCKUX COCANHCHUHN
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.edsoo.ru/TCBJIBVWFZ
MenaeneeBa. CtpoeHue
aToma
XumMuyeckas CBS3b.
3.2 OKHCIIUTETBHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAHOBUTEJIBHBIE PEAKITUN
Hroro no pazgeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68
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https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
Ne i/ Konrposbusie  IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpeHue u yriay6ienue 3HaHUN
1.1 P T 5 1 https://m.eds00.ru/EQETUT35Z
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 https://m.eds00.r/AFNALWG7U
peakuuii
DAEKTPOIUTHYECKAS JUCCOIIUAIHS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODUR50VV
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.eds00.ru/ZTN1F700I
anemeHToB VIIA-rpynmsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COCIMHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edso0.ru/VOXDOUX2S
UX COCTUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.4 aneMeHToB |V A-rpynnsl. Yriepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHUH ¥ UX COCTUHCHHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
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https://m.edsoo.ru/P3DHMFB09
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Bakneiiine MeTauibl U UX COEIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Wroro no pazueny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
B
4.1 CIICCTRA H MATCPHAIIH B A3 3 https://m.edsoo.ru/TENBWEF7Y
YeJIoBeKa
Hroro no pazueny 3
PesepBHOe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHa‘IaJ'ILHBIe XUMHWYCCKUC ITOHATHA

11

1.2

13

pacKpbIBaTh CMbBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BELIECTBO, CJIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTENIbHAs aTOMHas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas J0JS XUMHUYECKOIO
AJIEMEHTA B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMMUECKas peaKius,
KJaccu(uKalus — peakuMid: — peakUuH — COEAMHEHHs,  pPeaKkLuu
pa3joXKeHUs,, peaklUuu 3aMelIeHUs, peakuu OOMeHa, 13K30- U
HHJIOTEPMHUUYECKHE DPEaKLUU, TeIloBod 3(QeKT peakuuu, pacTBop,

MaccoBast 10Jis BeulecTBa (IIPOLeHTHAs! KOHIIEHTpaI|sl) B pacTBOpe
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKUX IOHATUN H
MPUMEHSITh 3T MOHATHUS IPY ONMCAHUU BEIIECTB U UX MPEBpalLlEHUI
MCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY Ul COCTaBJICHHS (HOopMyll

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKL{I/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4Y€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNniaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peakIMH BEUIECTB, 110 TEII0BOMY 3 dekTy)

1.7

BBIUHCIISTh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMmyrie

COEIMHEHMS,




1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPEC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI [MO3HAaHUs — HAOIIOJIEHUE,
U3MEPEHHE,  MOJICIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «BakHelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh NPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coenuHeHul no popmMynam

2.3

2.4

2.5

2.6

2.7

KJIaCCI/I(bI/IIII/IpOBaTI) HCOPTraHN4YCCKUC BCIICCTBA

XapakTepu3oBaTh (ONHUCHIBATH) OOLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUIM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3UpPOBATH CBOMCTBA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUSA XHMHYCCKHUX

HpeBpaHIeHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TOCYyJAOH H
71ab0paTOpHBEIM 00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIHUSAMHU TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJTYYCHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJAA), MPUTOTOBIECHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (1akMyc, ¢peHondTarern, METUIOPaHXK U IpYTrHe)

MIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKON peaKInu

ITo Teme: «llepmognueckuin 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHTtoB J[. M. MennpeneeBa. CtpoeHHne aTOMOB.

Xumundeckas cBa3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC pCaknuuun»

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHH: SApO aToma,
ANIEKTPOHHBIA CIIOM aroma, aToOMHas oOpOWUTalb, paguyc aToma,
XUMHUYCCKasd CBA3b, IOJIApHAass W HCIOJApHAasd KOBAJCHTHAA CBA3b,
ANIEKTPOOTPHUIIATEIbHOCT, HMOHHAsl CBS3b, HOH, KaTHOH, AaHMHOH,

CTCIICHb OKUCJICHUA

3.2

KHaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKUEC 5JICMCHTBI




3.3

3.4

OINKCHIBATh W XapaKTepPH30BaTh TaONM4HyI0 Gopmy Ilepmommdaeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica Ilepuoanueckoro 3akona JI.M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHUE MTEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XMMHYECKHUX DJJIEMEHTOB OT HUX TnoJokeHus B Ilepuoamueckoit

CHCTEMCE

3.5

COOTHOCHTHb  0003HaueHHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucremMa  XMMHYECKMX  dineMeHToB .U
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4uciIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

OIIpCaAC/IsATL BHO XHMHYECKOH CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBEePsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBO U XUMUYECKasT PEAKIUSD)

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TIOHSATHH: pacTBOD,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, JIICKTPOIUTHYECKAsT AUCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKUCITUTETFHOBOCCTAHOBHUTEIIbHBIC peaKIuu, OKHCJTUTED,
BOCCTAHOBUTEIb, OKHCIEHHE U BOCCTAHOBIIEHHE, aJUIOTPOIHS,
am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTAJNIMYECKas pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H

IMPUMCHATH OTU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YpPaBHCHUA 3JICKTpOHPITH‘ICCKOI>’I Jucconuanuu KHCIIOT,

LIEJI0YEH WM COJIEH, IOJIHBIE M COKPAILEHHBIC YPAaBHEHUs DPEaKLUU




HOHHOTr0 oOMeHa

14

1.5

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

HIOCPEACTBOM COCTABJICHUS JIEKTPOHHOr0 OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMUYECKOU peaKkiuu

Ilo temam: «Hemerasuibl U HUX coequHEHUS» U «MeTaibl U HUX

COCOAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKTepU30BaTh (OMUCHIBATh) 00IIKE U CTIEM(PUISCKUE XUMHIECCKUE
CBOMCTBA TPOCTBIX M CIIOKHBIX BEIIECTB, TOJTBEPXKIas ONMUCAHHE
pUMEPaMHU MOJICKYJISIPHBIX U MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XUMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYCCKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMH,
BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHI/Iﬁ B Pa3jIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
71ab0opaTOpHBIM O00OpYIOBAaHUEM, a TaKXKe MpaBUIaM OOpaleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH IO BBIMOJHEHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEILECTB (aMMMAaKa U YTIEKHCIIOro ra3a)

HpOBOI[I/ITI) pCaKHI/II/I, HO]ITBCp)KI[aIOHII/Ie Ka‘-ICCTBeHHI)II\/JI COCTaB
pa3JMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

3.1

3.2

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: HI[K

BCIICCTBA, KOPPO3Ud METAJIIIOB

MIPUMCHATE OCHOBHBIC OII€panuu MBICTIUTEIBHOMN JCATCIIBHOCTH —
aHajinu3 MW CHHTC3, CPaBHCHUC, O606IJ_I€HI/IG, CUCTEMATH3AIIHIO,
BBIABJIICHUC TIPUYHUHHO-CICIACTBCHHBIX CBsA3EH — 1 U3YyUCHUA
CBOMCTB BEIIECTB U XHUMHUYECKHUX peaKuHﬁ; CCTCCTBCHHOHAYYHBLIC
METOJABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHUC,

AKCIIEPUMEHT (peabHbIA U MBICTICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

HepBOHaanBHBIC XHUMHUYCCKUEC ITOHATHUA

11

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

1.4

IlonsTHEe O MeTOAaxX MO3HAHUSA B XMMHUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHUMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocTaBa  BemlecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

KomnuectBo BemectBa. Moisb. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE ABJICHHUSA. XUMUYECKas peakius U e€ INPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kiaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY 10, ¢ TpaBUiaMu
paboTel B JabopaTopun W mpuéMaMu OOpamieHus C JabopaTOPHBIM
o0opy/soBaHHEM, H3yYe€HHE U ONUCaHWe (U3MYECKHX CBOWCTB 00pasloB
HEOPraHWYECKUX BEIIeCTB, HaOoaeHne (u3ndeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYIKE, KHUIIEHHE U KOHACHCAIUS BOJIbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SBJIEHWW, HAOMIOIEHWE W OINUCaHUE
NPU3HAKOB TMPOTEKAHHWA XWMHUYECKUX peakuuid (pa3joxkeHWe caxapa,
B3aMIMOJICHCTBHE CEPHOM KHUCJIOTBI C XJIOPHJIOM Oapusi, pasJIoKEeHUE
ruapokcuaa meau(ll) mpu HarpeBaHum, B3aMMOJEHUCTBHE Kelie3a ¢ PacCTBOPOM
comma meau(ll), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHNE, BHIMMAPUBAHUE, TUCTHILIISAIMS, XpomaTtorpadus), MpOBEICHUE

OUYHCTKHU MOBAPEHHOM conu, HAOI0IEeHUE U ONTMCAaHKE PE3YJIbTATOB MPOBEICHHUS




2.1

2.2

2.3

OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHe MoJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kucinopom — snemMeHT u mpocToe
BenlecTBo. HaxoxaeHuwe kuciaopoja B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiicTBa (peakumuu ropenus). Okcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIyYeHUsl KHUCIOpoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoe. O30H — aIoTpornHas MoAU(GUKALH KUCIOpOoIa

TernoBoit 3P PeKT XUMUIECKOHN peakIui, TEPMOXUMUIECKAE YPAaBHEHHS, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonmopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IIPHUPOZE,
¢u3nyecKkre M XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOObI IOTYYeHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®usnyeckue cBorcTBa BOAbl. Boma kak pacrBoputens. PacTBOpBL
Haceitiennpie 1 HEHACHIIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B Mpuposie M B XKM3HU ueloBeka. KpyroBopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa M OYHCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss Heopranmdeckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatypa okcuaoB. Dusnueckne M XUMHYECKHE

CBOMCTBa OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XMUMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CBoMcTBa KuCIOT. Pgan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tomyyenue kucnot

2.9

Comu. Homenknartypa coseil. @u3nuecKue M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue coiuei

2.10

I'enernueckas cBsI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ
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3.1

XYUMUYECKUH  OKCHEPUMEHT: KadeCTBEHHOE OIpeAeiieHHEe  COACpMKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBAaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHus: ropeHus (moxkapa), 03HaKOMIICHHE C
oOpa3lilaMu OKCHJOB U ONHCAHME HX CBOMCTB, IMOJIy4eHHE, COOMpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJCHCTBUE
Bozopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HMCIIOIB30BaHUE BUICOMATEPHATIOR),
HaOmo/leHue 00pa3loB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAaHUE
OCOOCHHOCTEl pacTBOPEHHS BEWIECTB C PAa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTAJIaMU (HaTpUEeM U KaJbIHEeM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIIOT U INEJOYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00pasloB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJACHHWE W3MEHEHUS
OKpPacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIEJ0Yel, Hu3ydyeHue
B3aumoeicTBuss okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTBI, KUCIOT C
MeTallJIaMH, peakluii HeUTpaau3aluu, MoTydeHue HEPAaCTBOPUMBIX OCHOBAHHIH,
BBITECHEHHWE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
DKCIIEPUMEHTAIBHBIX 3a/lad Mo TeMe «BakHeilme Kiacchl HEOPraHUYECKHX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

[lepBple TOMBITKA KIACCH(PUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX A3JEMEHTOB (IEJIOYHBbIe U IIEIOYHO3EMENTbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMU4YECKHUX 31emMeHToB J[. 1.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
Ilepnonnueckoir cucrteMbl xuMuueckux anemeHToB JI.MI. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX sigep. M3otomnbl. DinekTpoHbl. CTpoeHuE
AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO




3JIEMEHTA MO ero nojoxkeHuto B [lepuoaunueckoii cucrteme .. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUIMYEeCKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM H TEPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b
Crenens okuciienus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoiecch

OKHCJICHMS M BOCCTaHOBJICHHI. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

Kon

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIIIOB, B3aUMOICHUCTBHE THAPOKCHUAA LUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOHIUX MPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKun pa3a0KCHUA, COCI[I/IHCHI/IH)

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

BemectBo 1 XuMu4deckas peaKuus. HOBTOpeHI/IC

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dyeMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBbIX TPEX MNEPUOAOB, Kajus, KalblUsi U HX
COCJMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepuonnueckoi

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHune BellecTBa: BHJAbl XUMHUYECKOM CBA3U. THUNBI KPHUCTAaNIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHUJA XUMUYecKOH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BeUIeCTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHETUYCCKAA CBA3b HCOPTAaHNYCCKUX BECIICCTB

Krnaccudukanys XuMu4eckiuX peakiui Mo pa3IudHbIM IpU3HaKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ dekTy, Mo
U3MEHEHMIO CTENEeHEH OKHMCIEHHMS XMMHUYECKHMX 3JIEMEHTOB, 110 OOpaTUMOCTH,
[0 y4acTHUIO KaTaiu3aTopa). OK30- U DSHIOTEPMUYECKHE  PpeaKkluH,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKIIUU
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1.5

[Tonsitne 06 0OpaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIUAX. IlonsTue o XuMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOHW pPEaKIUU U TIOJ0KCHUE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHA C MCIIOJIb30BAaHUEM METOJa

OJICKTPOHHOI'O OajnaHca

1.6

Teopus 37E€KTPOIUTHUECKON AUCCOLMALMHU. DIEKTPOIUTHI U HEIICKTPOIUTHI.
Katunonsl, annonsl. MexaHus3m AUCCOLMAIIMN BEUIECTB C Pa3IMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruaui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peaknmm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHMs peakuuid. CBOWCTBa KHCIIOT,
OCHOBAaHMH H COJCH B CBET€ TNPEIACTABICHUNA OO0 3JICKTPOIHTUICCKON

Auccounanuu. KauecTtBeHHBIE p€aKuuru Ha HOHBI. ITonstue o TuapoJImn3e coyen

1.7

XUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTMYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTalsioB (rpadura u
ajiMa3a), CIIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEJOBAHUE 3aBHCUMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIPOBOJHOCTH  PACTBOPOB  BEILIECTB,  Mpoliecca
JIMCCOIMALNN  KHCJIOT, INeJoue U cosell  (BO3MOXKHO —MCIHOJBb30BaHHE
BUJIEOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, HWUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKAaHUs peaKlMi HOHHOTO oOMeHa (00pa3oBaHUe OCa/iKa, BbIIEICHHUE Ira3a,
o0pa3oBaHME BOJbI); OINbBITOB, WUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX peaKklIUi (TOpeHHEe, PeaKIUH DPA3JI0KEHUs, COCIUHEHUs);
pacro3HaBaHHe HEOPTAHNIECKUX BEIIESCTB C MMOMOIIBI0 KAaUeCTBEHHBIX PEaKIIHI

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTannsl 1 UX COeAUHEHUS

2.1

OOmiass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTeTIEHN OKuciaeHusl. CTpoeHne u (GU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJ0oYaMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKUE CBOMCTBA, MOJIy4eHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA Ha OPraHU3M YeJoBeKa. BakHelme XJIOpUIbl U UX

HaxO0JIEHUE B MIPUPOJIE




2.2

2.3

2.4

O6mas xapaktepuctuka siemMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHbIC CTeneHn oKuciaeHus. CTpoeHue u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJIU(PHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHe CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBONCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOyuyeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arps3HCHUE OKPYKAIOIICH CPElIbl COCAMHEHUSIMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOIE,
¢usnveckre U XUMUIECKHe cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero (u3M4ecKkue M XMMHUYECKHE CBOMCTBa, ModydyeHue U npumeHenue. Comu
aMMOHUA, nux (in/lanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nvecKkue M XHUMHYECKHE CBOMCTBa (0OlIMe Kak TPEACTaBUTENsS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY Karolei
Cpebl COETMHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas xkucinora, QU3MUECKUE U
XUMUYECKHE CBOWMCTBa, moiydeHue. lcmonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAIbHBIX YA00peHHit

2.5

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHU OKUCIEHUS. YTJepoJ, aIOTPOIHBIE
MOTUGUKAINH, PACTIPOCTPaHEHHE B TpHpPONe, (U3NYECKHEe W XHMUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
uX (QU3MYecKue M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha >KUBBIE OPraHU3MBI,
MOJTyYeHHUE M NMPUMEHEHHE. DKOJIOTHYeCcKHe MPpoOIeMbl, CBA3aHHBIE C OKCHUIOM
yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIMMAaTa, HapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONM, UX (PUINYECKUE H XUMHUYECKHE

CBOICTBa, Mojy4yeHHe W mnpuMeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-




2.6

nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO34HCTBE

IlepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COECIUHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIEeH, 3TaHol, IJHULEepPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BOXHBIX BEIECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX pPOJHU B HKU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue © XHUMHUYECKHE CBOWCTBA, TNOJYYCHHUE U
npuMenenue. CoenuHeHus KpemHusi B npupoje. OOmue mnpeacraBieHust 00
okcuae kpemuusi(1V) u kpemuueBoi kucinote. CUIUKATHI, UX UCHIOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHEe CTPOUTEIHHBIC MaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »ene300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4YE€HHE O00pa3loB HEOPraHUYECKHUX BEILECTB,
CBOMCTB COJISHOM KHUCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKLMM Ha XJIOpUA-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUANIOB); HAOIOJIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJl ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuMud Ha Ccynb(par-uoH U HaONIOJeHHe TIpu3HaKa eé
MIPOTEKAHUS; O3HAKOMIIEHHE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gochopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), 0O0pa3lamu
a30THBIX U GochHOpHBIX yIOOpPEHUH; MOTydYeHre, COOMpaHue, paclo3HaBaHUe U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHMil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMO/ICIICTBIE KOHIICHTPUPOBAHHOM a30THON KUCJIOTHI C MEAbIO (BO3MOKHO
UCIOJIb30BAaHNE BHJEOMATEPHANIOB); HM3YYEHUE MOJEIEN KPUCTAIUIMUECKUX
pemwéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTHBOra3a; MOJIy4YE€HUE, COOMpaHME, PACIO3HABAHWE U H3Y4YEHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaueCTBEHHBIX pEaKUMi Ha KapOoHAT- u

CUJIMKAaT-UOHbI MW HM3YYCHHUC IIPHU3HAKOB HX IPOTCKaHUA; O3HAKOMJIICHUC C




3.1

3.2

MPOJYKIMEeH CHIMKATHOM HPOMBILIUIEHHOCTH; pPEUICHHE 3KCHEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BaKHeNIIe HeEMETAJIbI U UX COSTUHEHUS
MeTtaiuibl 1 UX COEIMHEHUS

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux oanementoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyeckast CBsi3b U
METa/UTMYecKasi KpUCTaUIMYecKas pemérka. ODJEKTPOXMMHYECKUH s

HaIIpsKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0IMe Ccrioco0bl MONTy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'yH, JIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH

3.3

3.4

3.5

[lenounsle MeTtajuibl: nojiokeHue B Ilepuonmyeckoil cucremMe XMMHUYECKHX
aemeHToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCUJIbI U
TMJIPOKCUABI HAaTpus M Kaius. [IpyuMeHeHHe IIeJOYHbIX METaJUIOB U MX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METalIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3MyYecKue W XUMHUYECKHUE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeiimve coenvHeHUs Kanblus (OKCHA, TUIAPOKCHUI,

comu). JKEcTKkoCcTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMuHUI: TIoNOXkeHue B llepuommyeckol cucTeMe XMMHYECKHX 3JIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaxoaeHue B npupozae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

3.6

3.7

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAXOXJIECHHE B mpupoje. Pu3ndeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, Tuapokcuabl u conu skenesa(ll) u

xene3a(lll), mx coctas, cBOMCTBA U TTOTydCHUE

XUMHYECKUH dKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3IiaMu METAIIJIOB M CILJIAaBOB,
X (pU3MYEeCKMMH CBOMCTBAMH; W3YYCHHE PE3YyIbTATOB KOPPO3HH METAIIJIOB
(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMOJCHCTBUS OKCHAA KaldblUUsg M HATpusi C BOJOM  (BO3MOXKHO

WCIIOIb30BaHUE BHJICOMATEPHAIIOB); HMCCIICIOBAHHE CBOWCTB IKECTKOW BOJBI;




4.1

mporiecca TOpPEHHsI JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); NMIPU3HAKOB MPOTEKAHMS KAYECTBECHHBIX PEAKIUI HA HOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HMCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHne aM(pPOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 3aj1a4 10 TeMe «BaxxHele MeTaibl 1

UX COCIIUHEHHUS»
XHMHMS ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemecrBa u marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObITy. [lepBas momoms NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yroiib, MPUPOIHBIA Ta3, HedTh),
MPOYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MPOMBIILIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3ydeHue 00pas3I[0B MAaTEpPHAIIOB (CTEKIIO, CIIJIaBbI

METaJIJIOB, MTOJIMMEPHBIE MaTepUaIIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koxa
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

1

11

1.2

IIpencrasnenue:

0 TIO3HABAEMOCTH SIBIICHHH NPUPOIBI, MOHUMaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKH KaK 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIed KyJIbTYphl M IPAKTUYECKOU
JeSTEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOIECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCETOJAaX IMO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAaX HMCCICAOBAHUSA BCIICCTB W HN3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHHUC HCIIOJIb30BAaTh MOJACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

13

2.1

0 cdepax mpodeccHOHATBbHON JIeSTeTbHOCTH, CBI3aHHBIX C XUMHEN U
COBPEMCHHBIMH TCXHOJOTUAMH, OCHOBAHHBIMMU Ha JOCTHUIKCHHAX
XMMUYECKOH HayKH, YTO MO3BOJMT OOYYAIOLIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayiielt npohecCUOHaIbHON NesSTEIbHOCTH
U CclleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak NMPOQUIBHOTO NpenMeTa

P TIEPEX0/I€ Ha YPOBEHB CPETHETO O0IIeT0 00pa30BaHUs

Bnanenue cucreMoM XHMHUYECKHMX 3HAHMH H YMCHHEC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XHUMHUYECKHE TIOHATHSA: XHMHYECKHUH OJICMECHT, aToM,
MOJIEKYJIa, BELIECTBO, NIPOCTOE U CIIOKHOE BELIECTBO, OJHOPOJHAS U
HEOJHOpOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHasa
Macchl, KOJMYECTBO BEIECTBA, MOJb, MOJSIpHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHWE, COJIb (CPEmHsA), XUMHYECKas
peaKkuMs, peakuuu COECIUHEHHUS, pEaKIUM PA3JIOKEHUs, PpeaKlIuu
3aMelleHus, peakuy oOMeHa, TeruioBoW A(pQeKT peakluu, dK30- U
SHIOTEPMHUUYECKHE DPEAKIIUH, PACTBOpP, MAaccoBas J0JII XUMHYECKOTO
AJIEMEHTA B COEIMHEHUH, MAacCOBast 10JIs1 M IIPOLIEHTHAs! KOHLIEHTPALIUS
BEIIIECTBA B PaCTBOPE, AP0 aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHast

opOuTanb, paauyc aToMa, BAJICHTHOCTh, CTENEHb OKHUCIICHHS,




2.2

2.3

XUMHYECKasl CBSI3b, 3JIEKTPOOTPULIATETILHOCTD, MOJIIPHAS U HEMOJIsIpHAs
KOBaJCHTHAas  CBs3b, HWOHHAs  CBs3b, METAJUIMYECKas  CBS3b,
KpUCTa/LIM4ecKass pemeérka (aToMHas, HMOHHAs, MeTaJUIMyecKas,
MOJIEKYJISIPHAs), MOH, KATUOH, AQHWOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs ~ JUCCOIMALMS, PpEeaklUWd HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMHM,  OKUCIUTENIh U
BOCCTAHOBUTENIb, OKHCICHHME U  BOCCTAHOBJICHHE, AJIEKTPOJIM3,
XAMHYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTHMBIC pEaKIuH,
CKOpOCTh XUMHUECKOW peakiuu, kKatamuzatop, I[IJIK, xkopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIONINE 3aKOHBl XHMHHU: 3aKOH COXPAHEHHUS MAacChl,
nepuoanueckuii 3akoH J[.MI. MenneneeBa, 3aKOH TOCTOSHCTBa
COCTaBa, 3aKOH ABOraapo

Teopuu XAMUH: aTOMHO-MOJIEKYJIsIpHAs TEOpHsL, TEOpHUs

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XUMHYCSCKOHN I'paMOTHOCTH, BKJ'II-OLIaIOI_HCI‘/'II

3.1

YMEHHUE TMPaBUIIBHO UCIIOIH30BATh U3YUSHHBIE BENIECTBA U MaTEPUAITBI
(B TOM uHclIe MMHEpaJbHbIE YAOOpEHHs, METaUlbl M CIUIABbI,
NPOAYKTHl TepepadOTKH TPUPOAHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yras,, mpupoAHOro rasa, HeTH) B OBITY, CEIBCKOM XO34HCTBE, Ha
NIPOM3BOJICTBE M TOHWMaHHE 3HAYEHUS JKUPOB, OCIKOB, YITIEBOJOB
JUIS OpraHKW3Ma 4yelloBeKa; yMeHHe MPOrHO3UPOBATh BIMSHUE BEIIECTB

U XUMHYCCKUX IMPOLCCCOB HAa OPraHU3M 4YCJIOBCKa M OKPYXKAIOUIYIO

NPUPOJHYIO Cpey

3.2

3.3

3.4

YMCHHUC HUHTCIPUPOBATD XUMHUYCCKUC 3HAHHUA CO 3HAHHUAMHU OPYIrUx

y4eOHBIX MPEIMETOB

HaJIM4YHUEC OIIbITa pa6OTI)I C pa3iiIMYHbBIMU UCTOYHUKaMU I/IH(l)OpMaHI/II/I
1o XHMMHH (Haqua;I U HAYYHO-MOIIYJIApHaA JIMTECpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTepHeT-peCprI)I)

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(l)OpMaHI/IIO O BfHOIECTBAX, HX
MMPEBPALICHUAX n MPAKTUYICCKOM MMPUMCHCHUU u YMCHUC

HUCIIOJb30BaTh €€ MJIs PEIICHUA y‘le6HO'H03HaBaTCJ'IBHBIX 3aJa4

BnageHne OCHOBaMM MOHSATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa XMMUHU JJIS1 COCTaBICHHS (POPMYJ HEOPraHMUECKUX BEIIECTB,

YpaBHEHUM  XUMHYECKHUX  pPEaKIMh; OCHOBAaMHM  XHMHUYECKOU




HomeHknatypsl (IUPAC u TpuBHanbHOIN)

YMmeHne OOBSICHATH CBSI3b IOJOKEHHS JJIEMEHTA B Hepnozu/lqecxoﬁ

CUCTCMC C YHMCIIOBBIMHU XApPAKTCPUCTHKAMU CTPOCHHA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsja  sjapa, oOlee YHCIo
AJIGKTPOHOB), PACHpPEEICHHEM OJIIEKTPOHOB IO JHEPTrEeTHYCCKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KU U KAJIbLIUS
[IpencraBienue O  MEPUOAMYECKOM  3aBUCHMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPUILIATEITHHOCTH),

6 MNPOCTBIX W CJOXKHBIX BEUIECTB OT TOJOXKEHUS JJIIEMEHTOB B
[lepuonnueckoir cucremMe (B MajblX TMEpPHOJAX M TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aToMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKUE IJICMEHTBI

7.2 HEOpraHUYEeCKUE BEleCTBa

7.3 XUMUYECKHUE PEAKIINU

8 YMeH#ue onpenensrs:

81 BaJICHTHOCTh W CTENEHb OKUCJICHHS XMUMHYCECKUX DJIEMEHTOB, 3apsijI

' MOHA

8.0 BUJ XUMHYECKONH CBS3M U THUN KPUCTAIJIMYECKOH CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKUCIUTENb U BOCCTAHOBHUTEIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJIOp, HATPUW, KaIul, MarHuii,
KaJIbIIMH, aTFOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJIE€ HUX BOJHBIX pPAacTBOPOB (BOja,
aMMHaK, XJIOPOBOJIOPOJ, CEPOBOJIOPOJ, OKCHIBI W THIPOKCHJIBI

9.9 metaisioB |-IA rpynn, amromunus, menu (l1), nunka, xeneza (Il u

' 1), oxcuasl yraepoaa (I u V), kpemuus (1V), azota u gpochopa (I1
u V), cepsl (IV u VI), cepuucras, cepHas, a3orucras, a30THas,
dbocdopHas, yrojipHasi, KpeMHHEBasI KHCJIOTA U UX COJIH )

93 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBa  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa WM CTPOCHUSA, IMPUMCHCHUC BCIICCTB B




3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTE IMPOTCKAHUSA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeEHHE COCTABIIATh MOJIEKYJIIPHBIE U HOHHBIE YPABHEHUsSI PEAKLIUN, B

10
TOM YHCIIC:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHi
10.3 WUTFOCTPUPYIOITUX ~XMMHYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB
' (rpymm) HEOpraHU4EeCKUX BELIECTB
104 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMHU
11 YMeHue BBIYUCIATh (IPOBOIUTH PACUYETHI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JJIEMEHTA B COSAMHCHUH
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 YpaBHEHHUSM XHMHUECKHUX pPEaKIUil U HaXOJUTh KOJIUYECTBO
' BeIeCTBa, 00BEM U MacCy peareHTOB WIIH MPOTYKTOB PEaKIIHH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOro  To3HaHuUs  (HaOIO/IEeHHE,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3YUYEHUU BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHue chopMmyaupoBats mpobiemMy W
MPEJIOKUTH MMYTH €€ pelieHus
122 Oe3omacHOil pabOTBl ¢ XMMHUYECKUMHU BEIIECTBAMH, XUMHUYECKOU
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBujaMu 0€30MacHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEeMbIMU
B TMOBCEHEBHOM JKU3HH, TPAaBUIaMH MTOBEICHUS B LIEsIX cOepekeHus
12.3 3JI0pOBbSl M OKPYXKAIOIIEW MNPUPOAHON Cpelibl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBUS Ha JKUBBIC OPTraHU3MBI ONPEACTIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEAOTBPAIICHUS HX BPEIHOTO
BO3JICUCTBUS
13 Hanuuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS W OCYIICCTBICHHUS
CIIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3YYCHUE U ONMUCaHue (PU3UUIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE
13.1 ¢  (QusnueckuMM M XUMHUYCCKUMH  SIBJICHUSMH,  OIIBITHI,

WJUTFOCTPUPYIOLIUE IPU3HAKY IPOTEKAHNS XUMHUECKUX PEaKLIUN




13.2

u3ydeHre croco0OB pa3faeieHHs CMecel

13.3

IMOJIY4CHHUE KHUCIOopoaa W H3YUYCHUC €TI0 CBOfICTB; IIOJIYYCHHUEC
BOOOpPOJa U M3YUCHHUC €TO CBOﬁCTB; MOJIYUCHHUC YIJICKHUCJIIOIO ra3da u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOICTB

13.4
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13.6

MPUTOTOBJICHHE PAcTBOPOB C ONpPEIEIEHHONM MaccoBOM joiei

pPacTBOPEHHOIO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (;makmyca, METHIIOpaHka u
denondranenna) Ans onpenereHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

WCCJICIOBAHUE W ONMCAHWE CBOWCTB HEOPraHUYECKHUX BELIECTB
pa3IMYHbIX KJIACCOB; M3YYEHUE B3aMMOJICHCTBHS KUCIOT C METAJUIAMU,
OKCUJAaMH  METAJUIOB,  PAacTBOPUMBIMH U HEPACTBOPUMBIMHU
OCHOBAHMSIMH, COJISIMU; IIOJIyYEHHME HEpPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHME OJIHOIO MeTaula JIpyrMM M3  pacTBOpa  COJIH;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUIPOKCHUIOB AQIIOMHHHS H

[IUHKA

13.7

13.8

PCHICHUC SKCICPUMCHTAIIBHBIX 3a1a4 110 TCMdaM: «OCHOBHEBIE KIIaCChI
HCOPTaHNUYCCKUX COG}II/IHGHI/If/'I»; «3J’I€KTpOJ'II/ITI/I‘~IeCKa$I
JAUCCOILIM AL, «BaxkHelmye HeEMeTalabl M HX COCOUHCHUA,

«BaxHelIe MeTaIbl U UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTBI,  WUIIOCTPUPYIOIIME  MPU3HAKH
NPOTEKaHUs peakiii MOHHOro oOMeHa; KaueCTBEHHbIE peakluu Ha
NPUCYTCTBYIONINE B BOJHBIX PAcTBOpax HOHBI XJIOPUA-, OPOMUI-,
uomua-, cynbdar-, Qocdar-, KapOOHAT-,  CHUIMKAT-aHUOHBI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJbIIHs, aJTFOMHHHUS,

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

14

YMmeHnue:

141

NPpEACTaBIATL PE3YJIbTATBI OSKCIICPUMCHTA B (I)OpMC BBIBOAOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB n Ta6J'II/II_[ U BBIABJIATE OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTAaHABJIMBATH CBA3H MCXKAY PCAJIbHO Ha6J'IIO)IaeMI)IMI/I XUMHNYECKUMHU
SABJICHUSAMMU U IpOoLCCCaMU, NPOUCXOIANIUMHA B MAKPO- U MUKPOMUPC,

O0OBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecu. CiocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTB. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTHG " CJIOXKHBIC BEIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX IeMeHTOB. CTEneHb

OKHUCJICHUA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENLHAsA aTOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0as XHMHYSCKOr0 dJIEMCHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Mosab. MomsipHass mMacca. MoOJspHBIE 00BbEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMUI] BEIIECTBA
®u3nuecKkue U XUMUYECKHE SIBIICHUsA. XUMUYECKAsl peakuus U €€ INpPU3HAKH.
3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[Iepnoanueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepuonnueckuii 3akoH. llepuoanyeckas cucrema XUMUYECKUX deMeHTOB J[. 1.
Menneneesa. Ilepuoael n rpynnsl. @U3NYECKUil CMBICII TOPAIKOBOrO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

CTpOCHI/IC aroMmoB. CocTaB aTOMHBIX AACP. M3oTomEl. SJICKTpOHLI. CTpOCHI/IC
OJICKTPOHHBIX 000JIOYEK  aTOMOB MEPBBIX 20 XHMHYECKHX DJJIEMEHTOB

Ilepuonnueckont cucremsl .. Menneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB XMMHUYECKHUX DJIEMEHTOB MEPBBIX TPEX
MEepPUOJIOB, Kaius, Kaiablug (paguyca aToMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaUIMYECKMX W HEMETaUIMYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOXEHUWEM »HJIeMEHTOB B Ilepuomuueckoil cucreme u

CTPOCHUCM UX aTOMOB

CtpoeHue BelecTa

3.1

Xumuyeckasi cBsizb. KoBajeHTHas (mojisipHass U HENOJIsIpHasl)  CBA3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  d3JeMeHTOB.  MoHHas  CBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX pPEMETOK (aTOMHas, WOHHAsA, MeETaJUIMYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajlusgd, Marovugd W KaJdblOWA, aJJFOMHUHUSA, KCIIC3a. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyecknue U XMMHYCCKHE CBOMCTBA BOJOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuusa(1V). [onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCH]IOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHHUCTOM, CEepHOH, a30THOH, (ochOpHON, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B J1abopaTopuun
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[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Kraccudukarust XuMHUUeCKUX peakuuii Mo pa3aIuyHbIM MIPU3HAKAM: [0 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii A3 PEeKT XUMHUECKONW pPeakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE peaKIUU. TepMOXUMHYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCHEHHSI M BOCCTAHOBJICHUSA.  DIEKTPOHHBIM  OanaHc
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi aucconuanuu. KaTuoHbl, aHMOHBI. DIEKTPOIUTHL U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCIOBHS MPOTEKaHMUS PEaKlUi MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIC HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

Bemectsa u Marepuansl B IOBCEAHEBHOM JKM3HU uelnoBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, azota, pocdopa, yriepona, KpeMHUSI U UX COEIMHEHUHN B
ObITY, MEAWLUHE, MPOMBIIUIEHHOCTH U CeNbCKOM Xo3siicTBe. IlpumeneHue
METAJIJIOB U CIUIaBOB (CTalb, YYIyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOPpO3UK METAIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuposHble UCTOYHUKH YIIEBOIOPOAOB (Yroyib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TJIMILIEPUH, YKCYCHAs! KHUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIN B )KU3HU YCIIOBEKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus: 8- kiacc: 6a30BbIi YPOBEHb: YUeOHUK; 5-€ U3/1aHue, nepepadoTaHHoe
I'a6puensu O.C., OctpoymoB W.I'., CnankoB C.A. AKIHOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBenieHue»

* Xumus: 9-if kiacc: 6a30BbIi ypOBeHb: YUeOHUK; 5-€ U3jaHue, nepepadoTaHHoe
INa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AKroHepHOE OOIIECTBO
«M3parenscTBO «lIpocBemenune»

[Iepuoanueckas cucrema xumMuueckux aneMeHToB J[.M1.Menneneesa

Tabnuma pactBopumocTu

Psin akTuBHOCTH MeTaIoB

METOANUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-yPOBEHb. -
Peanuzanus-tpedoannii-OI'OC-ocHOBHOTr0-00111€r0-00pa30BaHusl. -
Meroaudeckoe-mmocooue-misa-yuurtens.pdf

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/



