AHnnomauyusn K paboueii npozpamme npeomema «Xumusn» 011 ooyvarouuxcsa 8-9
Knaccos

PaGouass mporpamma mo xumuM I oOydarommxcs 8-9 KiaccoB cocTaBieHa B
COOTBETCTBUH ¢ TpeboBaHUsIMH DeiepaabHOro TOCYAapCTBEHHOT0 00pa30BaTEIbHOTO CTaH1apTa
OCHOBHOTO 001ero oOpasoBaHusi, yrBep:xkaeHHbI [Ipukazom MunucrepctBa oOpa3oBaHus U
Hayku Poccumiickoii @enepanuu ot 17.12.2010 © Ne 1897 «O06 yrBepxkaeHun QeneparibHOTO
roCy/IapCTBEHHOTO0 00pa30BaTeIbHOrO0 CTAaHJapTa OCHOBHOTO  00IIero oOpa3oBaHUS», Ha
OCHOBE CJICYIOIIUX JIOKYMEHTOB U MaTEPHAJIOB:

3akoHa P® «O06 obpazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012 No 273-
®3;

IIpukaza MunnpocBemenuss Poccun ot 20.05.2020 Ne 254 «O denepampHom
nepeyHe y4eOHHMKOB, PEKOMEHAYEMBIX K WCIONB30BAHUIO TIPH peATH3aIMH  HMCIOIINX
rOCYIapCTBEHHYI0  aKKpPEeIWUTAlUI0 00pa30oBaTEeNIbHBIX IPOrpaMM  HA4albHOTO  OOIIEro,
OCHOBHOTO O0IIIET0, CPETHEr0 00IIeT0 00pa30BaHUY,

Ha ocHoBe [IpumepHoit mporpammel 1o xumuH noj penakiuein O.C.I"abpuensHa.

B coorBercTBUM C€ AITUMH JOKyMEHTaMH OOydYaroniuecss JIOJDKHBI OBJIAJIETh
npuéMaMu, CBA3aHHBIMM C OIPEACIICHUEM [OHSATUW: OIPAaHWYUBATH UX, OIUCHIBATH,
XapaKTepU30BaTh U CPaBHUBATh. TaK KaK XMMHsI — HaAyKa IKCIIEPUMEHTaIbHAsA, 00yJarouumecs
JOJKHBI OBJAJIeTh TAaKUMM TI03HABATEIbHBIMU YYEOHBIMH JEWUCTBUSMHU, KaK SKCIIEPHUMEHT,
HaOJII0ZIcHUE, U3MEpPEHUE, ONMCaHKe, MOJIETTMPOBaHUE, TUTIOTE3a, BBIBOI. B mporiecce uzydeHus
Kypca y o0ydaronmuxcs MmpoaoiiKaroT (GOPMUPOBATHCS YMEHUS CTaBUTh BOMPOCHI, OOBSCHSTH,
KJIAaCCU(UITUPOBATh, CpPaBHUBATh, ONPEICIATh WMCTOYHUKH HH(POpPMAIMH, IMOJy4aTh U
aHAIM3UPOBaTh €€, TOTOBUTh WH(GOPMALMOHHBIN MPOIYKT, IMPE3CHTOBaTh €ro U BECTH
muckyccuro. CleioBaTeNlbHO, JEATCIBHOCTHBIA TOIXO0J B HM3yYEeHUH XHUMHU CIOCOOCTBYIOT
JTOCTHKEHUIO JIMYHOCTHBIX, MPEMETHBIX U METAPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

B ocHOBY Kypca 10JI05K€HBI CIEAYIOLINE HAeH:
e MaTepHalibHOE €IUHCTBO U B3aMMOCBS3b OOBEKTOB U SBICHUI MPUPOIBL;
e Benyllas poOJib TEOPETUYECKUX 3HAHUU JJs OOBSICHEHHUS U MPOTHO3HPOBAHUS

XUMUYECKUX SIBJICHUM, OIICHKH UX MTPAKTUYECKON 3HAYNMOCTH;

® B3aUMOCBS3b KAUECTBEHHOW M KOJIMYECTBEHHON CTOPOH XHMHUYECKUX OOBEKTOB
MaTepuaNtbHOTO MUDPA;
® Dpa3BUTHE XMMUYECKOW HAYKHU U MPOU3BOJICTBO XUMHUYECKUX BEIIECTB U MAaTEPHUAIIOB
JUISL yIOBJIETBOPEHMSI HACYIIHBIX TOTPEOHOCTEW YeloBeKa W O0OIecTBa, pEIIeHUs
T100aNBHBIX TPOOJIEM COBPEMEHHOCTH;
® TEHETHYECKas CBSI3b MEXIY BEIECTBAMH.
OTH UJIEH PEaTU3yITCs B Kypce€ XMMUU OCHOBHOM IIKOJIBI MYTEM JOCTHIKEHHUS CIIETYIOIINX
neJen:
*  QopmuposaHrue y ydalmxcsi XAMUUECKOW KapTUHBI MHUPa, KaK OPraHUYECKON 4acTh ero
LIEJIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI.
* Pazsumue  TO3HABaTEIbHBIX  HMHTEPECOB, HHTEIUIEKTYAIbHBIX UM  TBOPUYECKHUX
CIIOCOOHOCTEH ydaluxcs B MPOIECCe M3YYCHHS UMH XUMUYECKOW Hayku U e€ BKJIajga B
COBPEMEHHBIM Hay4YHO-TEXHHYECKUH Mporpecc; (popMHUpOBaHHE BaXKHEMIINX JIOIMUECKUX
orepanuil MbIIUICHHUs (aHAIU3, CHHTE3, 0000IIeHne, KOHKPETH3alus, CpaBHEHUE W JIp.) B
MpoLEeCcce MO3HAHUS CUCTEMbl BaKHEUIINX MOHATHI, 3aKOHOB U TEOPHUI O COCTABE, CTPOCHUH
Y CBOMCTBAaX XMMHYECKUX BEIIECTB.
*  Bocnumanue yoe:x1EHHOCTU B TOM, YTO MPUMEHEHHNE TOTYyYEHHBIX 3HAHUN U YMEHUI 1O
XUMHUH SBISIETCS OOBbEKTHUBHONW HEOOXOIMMOCTBIO /Ml Oe30MacHOi paboThI C BEIIeCTBAMHU U
MaTepuaiamMH B OBITY M Ha IPOU3BOJICTBE.
*  [lpoexmuposanue u peanusayusi BBITYCKHUKAMH OCHOBHOM  IIKOJbI  JIMYHOU
00pa3oBaTebHONM TPACKTOpUM: BBIOOp TpodwIsi OO0ydeHHs B CTapIIed IIKOJEe WIH
npohecCHOHAEHOTO 00Pa30BaTEIHHOTO YUPEKICHHUS.



° Osnaoenue Kjro4esbimu KomMnemeHyusIMu: y‘-IeGHO-HOZSHaBaTeJIbHBIMI/I,
I/IH(l)OpMaHI/IOHHI)IMI/I, IHEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATUBHBIMU.
HporpaMMa Kypca p€aln3y€eTcCsa ¢ IOMOLIBIO CIICAYIOIICTO yqe6Ho-MeTozmqec1<oro KOMIIJICKCA:

1. VYuebnuk s oOmeoOpa3oBaTeNbHBIX yupexaeHudl «Xumua. 8§ Kimace»  (aBTop
0O.C.I'abpuensa, U.I.Octpoymos, C.A.CnagkoB). Mocksa: "[Ipocsemenue"
2. VYuebuuk qya oOmeoOpa3oBaTeNbHBIX yupexaeHud «Xumusa. 9 kimace»  (aBTop
0O.C.I'abpuensa, U.I.Octpoymos, C.A.CnagkoB). Mocksa: "[IpocBemenue"

Cooeprcanue npozcpammot nNPeoCMasnieno CiedyIouuUMu pazoeaiamu:
1. mosicHUTENbHAS 3aMICKa
2. JIaHUPYEMBIE PE3YNbTAaThl OCBOCHUSI YU€OHOTO MPEAMETA;
3. conepkanue y4eOHOTO TIpeIMETa;
4. TemaTuyecKoe IUIAHUPOBAHME C yKa3aHHMEM KOJIMYECTBA 4YacoOB, OTBOAMMBIX Ha
OCBOCHHE KaXJI0i TEMBI, ¢ y4ETOM pabodeld mporpaMMbl BOCITUTAHUSI.
Mecmo Kypca 6 yuebnom niane
Ha uzyuenue npeamera «Xumusi» Bbiaensercs 68 yueOHbIX 4acoB 1Mo 2 yaca B

Heaelro B 7-9 kiacce.

Ilhanupyemoie pesynomamot océoenus yuedbnozo npeomema
JIM4HOCTHBIE pe3y/IbTaThl

1. oco3naHue cBO€H STHUYECKOW NPUHAAJIEKHOCTH, 3HAHUE HCTOPUM XMMHMM M BKJIada
POCCHICKON XUMUYECKOH HayKl B MUPOBYIO XMUMHUIO;

2. (opMupoOBaHHE OTBETCTBEHHOTO OTHOIICHMS K TIO3HAHUIO XHUMHUH, TOTOBHOCTH
U CIIOCOOHOCTH YYaIMXCSl K CAMOPA3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE M3yYEHHBIX
(GakToB, 3aKOHOB M TEOPUM XHMMHUHU; OCO3HAHHOIO BbIOOpPa U MOCTPOEHHUE
UH/IMBUYaJIbHOM 00pa30BaTelIbHON TPAeKTOPUH;

3. ¢QopMupoBaHME IIETOCTHOH €CTECTBEHHO-HAYYHOH KapTUHBI MHpPA, HEOTHEMIIEMOM
YacThIO KOTOPOH! ABISETCA XMMUYECKas KapTUHA MUPa;

4. OBIAJCHHE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOLIMM YpPOBHIO pa3BUTHUS HAyKU H
00I11eCTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

5. OCBOEHME COIMAJIbHBIX HOpPM, MPaBUJI MOBEIEHUS, pojiel U GOopM COLMATbHON )KU3HHU B
COLIMYME, MPUPOJAE M YACTHOW JKM3HM HA OCHOBE ODKOJIOTMUECKOH KYJIbTYypHl H
Oe3omacHOTo OOpaIeHus C BEIIECTBAMU U MaTepHaIaMH;

6. ¢dopMupoBaHHEe KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOIIEHMHM CO CBEPCTHUKAMH H
B3pOCIBIMH B TIpoIlecCe€ 00pa3oBaTENbHOW, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-
MCCJIEI0BATEIBCKOM, TBOPUECKON U IPYTMX BUJIOB IEATEIBHOCTH, CBSI3aHHBIX C XUMUEH.

MeTanpeaMeTHble pe3yJbTaThl:

1. ompenenenue 1eneit COOCTBEHHOr0 OOYUEHHs], TOCTAHOBKA U (POPMYITHPOBAHME /IS ceOs
HOBBIX 3371ay;

2. TUTAHUPOBaHHWE IIyTeHd JOCTIKEHHUS >KEIaeMOro pe3ysbTara OOydeHUs XHMUU Kak
TEOPETUYECKOr0, TaK U 3KCIIEPUMEHTAILHOTO XapaKTepa,

3. COOTHECEHHE CBOWX JEHCTBHHA C IUIAHUPYEMBIMH pE3YJIbTaTaMH, OCYIIECTBIICHHE
KOHTPOJISI CBOEH JEATETBbHOCTH B IMpOLECCE JOCTHKEHHS pe3ynbTaTa, OINpe/eieHne
CrocoOOB  JIEHCTBUN TMpPH BBHIMOJHEHUM JIAOOPATOPHBIX U MPAKTHUECKUX padoT B
COOTBETCTBUH C IPAaBUIAMHU TEXHUKH 0€30MaCHOCTH;

4. ompeneneHHe UCTOYHUKOB XUMHUUECKOW WH(POPMAIINH, TIOTyUYEeHHE U aHATTN3 €€, CO3/IaHue
UH(POPMALIMOHHOTO MPOIYKTA U €ro Mpe3eHTaLus;

5. WCHOJB30BaHWE OCHOBHBIX WHTEUICKTYyalbHBIX OlEpaluid: aHalu3a ¥ CHHTE3a,
CpaBHEHMsI M CHUCTEMaTH3allud, 00O0OIIEHUS U KOHKPETH3allMM, BBIABICHHE MPUYHMHHO-
CIIEZICTBEHHBIX CBS3€ W IIOCTPOCHHUE JIOTHUECKOTO PACCYXIACHUS M YMO3AKITIOUCHHS



(MHAYKTUBHOTO, JEIYKTUBHOTO M MO aHAJOTUM) HA MaTepuajie €CTECTBEHHO-HAYYHOI'O
COJIepKaHUs;

6. ymeHHe co31aBaTh, MPUMEHSThH U MMPEOOPA30BHIBATH 3HAKU U CUMBOJIBI, MOJICITH M CXEMBI
JUTSL pEIIeHUs YUeOHBIX U M03HABATEIbHBIX 3a/1a4;

7. QopMupoBaHWE W PA3BUTHE SKOJOTHYECKOTO MBIIUICHUS, YMEHHE MPUMEHSTH €ro B
MO3HABATEJIbHON, KOMMYHUKATHBHOM, COLMAIbHOW MpakTUKE U MpodeccrnoHalIbHOM
OpUEHTALINH;

8. reHepupoBaHME UJEH U OMpeJesIeHNuEe CPEICTB, HEOOXOAUMBIX JUIS UX pean3aliH.

IIpenmeTHble pe3yabTaThI:

Yyenux naywumcs: 0003HaUaMb XUMHYECKUE 9JICMCHTBI, HA3bIBATh UX W XAPAKTCPU30BATH HA

OCHOBE MOJIOKEHUA B iepuoandeckon cucreme 1. 1. Menneneena;

¢opmynuposamv N3y4eHHBIC TTOHATHUS: BEIIECTBO, XUMUUYECKHUMA AJIIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTUOH, aHWUOH, MPOCTOE W CJO0XKHOE BEHIECTBO, XHMMHYECKas PpEaKIUs, BUIbl XUMHUYECKHX
peaKkui U T. I1.;

onpedensimo 10 (HOPMYJIaM COCTaB HEOPTAHWYECKUX M OPraHMUYECKUX BEIIECTB, BAJICHTHOCTHU
aTOMOB XMMHUYECKHX DJIEMCHTOB HJIU CTCIICHU UX OKHMCJICHHS;

noHumMames THPOPMAITUIO, KOTOPYIO HECYT XUMHYECKHUE 3HAKH, ((OPMYIIBI M ypaBHEHUS ;
ymemyv Kiaccuguyupoeams MPOCTbie (METaUIbl, HEMETAIbI, OJarOPOJHbBIC Ta3bl) U CIOXKHBIC
(OuHapHBIE COCTMHEHMS, B TOM YHUCJIC U OKCHJIBI, @ TAaK)KE THIPOKCUIBI — KHUCIOThI, OCHOBAHUS,
aMdoTepHbIe THAPOKCHUIBI — U COJIM) BEIECTBA;

¢opmynuposams IEpUOANICCKUIN 3aKOH,

00bACHAMb CTPYKTYPBI U HHPOPMAIIUHU, KOTOPYIO HECET MEepUOIUYecKasl CUCTEMAa XUMHUYECKUX
sneMeHToB . 1. Menneneera,
PAcKpwléanvb 3HAYCHUS TIEPUOTUIECKOTO 3aKOHA;

Xapakxmepu306ams CTPOSCHUE BEIIECTBA — BUJIbI XUMUYECKUX CBSI3€U M THITHI KPUCTALTUYECKUX
PELIETOK;

OnucvLI8amMb CTPOEHUE aTOMOB XMMHUUYECKUX 3JIEMEHTOB C MOPAIKOBBIMU HoMepamu 1—20 u 26,
omobpasiceHue NX C TTIOMOIIBIO CXEM;

cocmaensims  (HOPMYNBl  OKCHAOB XUMHYECKHX JJIEMEHTOB U COOTBETCTBYIOIIUX UM
TUAPOKCHJIOB;

nucams CTPYKTypHBIE POPMYIIBI MOJEKYISIPHBIX COSTUHEHUH M (OPMYIBHBIX €TUHHI] HOHHBIX
COCIMHEHUN TI0 BAJICHTHOCTH, CTETNEHU OKHUCICHHS WIM 3apsay HOHOB; ¢opmynuposamo
OCHOBHBIE 3aKOHBl XHWMHHU: TIOCTOSHCTBA COCTaBa BEIIECTB MOJICKYJISIPHOTO CTPOCHUS,
COXpaHEHHUs MacChl BEIIECTB, 3aKOH ABOTaJIpo;

@dopmynupoeams  OCHOBHBIE TIOJOXKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHUSI U  TEOpHUU
ANEKTPOJIUTUYECKON AUCCOLMALINH;

onpedensams MPU3HAKHU, YCIOBUS MPOTEKAHUS U MTPEKPALICHHUS XUMUYECKUX PEaKIUi;
cocmaensims MOJNEKYISpHbIE YpPaBHEHHs] XUMHYECKHX pPEaKIUid, MOATBEPKAAOIINUX O0IIre
XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEHIECTB M OTPAKAIOMIMX CBSI3U
MEXK]y KJIacCaMU COECIMHEHUH;

cocmaensims YPaBHEHHS PEAKIUN C yYaCTHEM AJICKTPOJIUTOB TAaK)Ke B HOHHOM (opMme;
onpedensimp O XUMHUYECKUM YPaBHEHHSIM TPUHAJUICKHOCTH PEAKIUN K OMpeeIEHHOMY THITY
WU BULY;

cocmaenAams yPaBHEHMS] OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN C MOMOIIBI0 METOAa
AIIEKTPOHHOTO OalaHca;



npuMeHamy TIOHATUE «OKUCIICHHE» U «BOCCTAHOBJICHHE» IJISl XapaKTEPUCTHKU XMMHYECKHX
CBOMCTB BEIIECTB;

onpedenams ¢ TOMOIIBI0 Ka4eCTBEHHBIX PEAKIUi XJIOpUA-, Cylab(ar- U KapOOHAT-aHUOHOB H
KaTHOHA aMMOHHUS B PaCTBOPE;

00bACHAMb MHOTOO0OpAa3He MPOCTHIX BEIIECTB SABJICHHEM AJIOTPOIHH C YKa3aHUEM e€ PUYHH;
cobro0ams TipaBuia 6€30MacHoO padOThl B XUMHUYECKOM KaOuHeTe (JTabopaTtopun).

Yyuenuk nonyuum 603M04cHOCHb HAYYUMbCA:

UCNONb306amMb TIPUA XapAaKTEPUCTHKE INPEBPAILCHUM BEILECTB IOHATHS «XMMHYECKas PEaKLUs»,
«PEAKIMU COCMHEHUS», «PEAKLUM Ppa3IoKECHUS», «PEAKIMM OOMEHa», «PEeaKIMU 3aMelLEeHHs,
«pEAaKUMKM  HEUTpAIM3aLUK», <OK30TEPMUUYECKHE PEAKLUW», <OQHIOTEPMUUYECKHE  PEAKLUN»,
«o0paTtuMble  peaKUHW», «HEOOpaTUMbIE pEaKIUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC
pEaKIMN»; XapaKTepH30BaTh OOIME XMMHUUECKUE CBOMCTBA aM(OTEPHBIX OKCHUIOB U THAPOKCHJIOB,
npUBoOUmMsb IPUMEPHI PEAKIHHN, TIOATBEPIKIAIOIIMX XUMUYECKUE CBOMCTBA aM(OTEPHBIX OKCUIOB -
TUAPOKCHUIOB;

0asamyp XapaKTEPUCTUKY XUMHUYECKUX PEAKUMH IO YHUCIYy M COCTaBy MCXOJAHBIX BELIECTB U
IPOJIYKTOB PpEaKLMH, a TaKkKe TeIUIoBOMY A(QQEeKTy; HaIpaBICHHUIO IPOTEKAHUS PEaKLUHM;
WU3MEHECHUIO CTENEHEH OKHUCICHUS DJIEMEHTOB; arperaTHOMY COCTOSHMIO HCXOIHBIX BELIECTB;
YYaCTHIO KaTaln3aropa;

00bACHAMb U NPUBOOUMb NpUMePbl BIUSHHUSA HEKOTOPBIX (akTOpoB (IPUpPOAA pearupyronmux
BELIECTB, KOHIICHTpALUsl BEIIECTB, JABICHHE, TEMIIEPATypa, KaTaau3aTop, ITOBEPXHOCTH
COIPUKOCHOBEHMSI pEarupyolnx BEIIECTB) HA CKOPOCTh XMMUUYECKUX PEaKLIUii;

HabO0amy U ONUCLIBAMb YPAGHEHUs pearyuli MEXAY BELIeCTBAMU C MOMOILBIO €CTECTBEHHOIO
PYCCKOT'O WJIM POAHOTO0) SA3bIKA U A3bIKA XUMHH;

npo8OOUMb  ONbIMbl, TOATBEPXKIAIOLUIME XHMHUYECKHE CBOWCTBA aM(OTEpHBIX OKCHUAOB MU
THIPOKCHUJIOB; 3aBUCHMOCTh CKOPOCTH XMMHUYECKOH peakIMu OT Pa3lInyHbIX (HaKTOpOB (IIpupoja
pEearnpyrolyx BEILECTB, KOHLEHTpAaLMs BEUIECTB, JABICHUE, TEMIIEpaTypa, KaTalnu3arop,
MIOBEPXHOCTh CONPUKOCHOBEHHUS PEarupyroumx BELECTB);

UCNONb306aMb TIPU  XAPAKTEPUCTHKE METAUIOB M WX COCIMHEHUM IOHATHSA <«METALIBD), «PAf
AKTMBHOCTH METAJLIOB;

0aeamsv  Xapakmepucmuky XUMHUYECKHX 3JIEMEHTOB-META/UIOB (IIENIOYHBIX METAJIOB, MarHus,
KaJbLiUs, aIOMUHMS, XKeje3a) Mo MX MoiokeHuio B Ilepuonmueckoil cuctemMe XMMHUYECKHX
sanemeHTtoB JI. W. MenneneeBa (XUMUYECKHMH 3HAK, MOPSIKOBBIA HOMEp, NEpUOJ, TIpyIIa,
MOArpyIIa, OTHOCUTENbHAs aTOMHAs Macca, CTPOCHHE aToMa: 3apsi sipa, YUCIO IPOTOHOB U
HEUTPOHOB B sijipe, OOIee YMCIIO 3JIEKTPOHOB, paclpeieseHHe 3JEKTPOHOB IO 3JIEKTPOHHBIM
CJI0SIM; IIPOCTOE BEUIECTBO, (hOpMyJia, HA3BaHUE U TUII BBICILIETO OKCUAA U THJIPOKCHIA);
HA3b16aMb COEIMHEHUS] METAJUIOB M COCTaBIIATh MX (HOPMYIIBl 110 HA3BAHUIO; XAPAKMEPU308aAMb
CTpoeHHe, 001I1e PU3NIECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEILECTB - METAJUIOB; 00BACHAMb
3aBUCHUMOCTh CBOWCTB (MJIM Ipe/AcKa3blBaThb CBOMCTBA) XMMMYECKHUX 3JIEMEHTOB-METAJUIOB
(pammyc, METAUIMYECKHE CBOWCTBA JJIEMEHTOB, OKHCIUTEIHLHO-BOCCTAHOBHUTENBHBIE CBOMCTBA
3JIEMEHTOB) M 00pa3yeMbIX MMM COEAMHEHHH (KUCIOTHO-OCHOBHBIE CBOWMCTBA BBICIIMX OKCHIOB M
THJPOKCHIOB, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA) OT MojoxeHHs B Ilepnomuueckoit
cucreMe XxuMuueckux aneMeHToB [l . Menneneesa;

onucvleamy 00IINE XUMHUYECKHE CBOMCTBA METAJIJIOB C TIOMOIIIbIO €CTECTBEHHOTO (PyCCKOTO WU
POJIHOTO) fA3BIKA U S3bIKA XUMHH;



cocmaensams MOJEKYJISpHbIE YpaBHEHHS PEaKkluu, XapaKTepU3YIOIIMX XHMHUYECKHE CBOMCTBA
METaVIOB U WX COCIMHEHUW, a TaKXKe OHJICKTPOHHBIE YpPABHEHHSI MPOLECCOB OKUCICHUS-
BOCCTaHOBJICHUS;

YCmauaenueams NPUYUHHO-CIEOCMEEHHble C643U MEXAY CTPOCHHEM aToMa, XUMHUYECKOU
CBSI3bIO, TUIIOM KPUCTALIUYECKOW PEHICTKH METaNIOB M WX COCIWHEHUH, WX O0O0IMMU
bu3NYECKUMU U XUMHUYECKUMU CBOWCTBAMU;

npo8oOUMsb paciemyl IO XUMHUUECKUM (DOPMYJIaM U ypaBHEHUSIM PEaKIIHii.

HOHUMAMb: XUMHUYECKYI0 CHMBOJIMKY: 3HAKM XUMHUYECKUX JJIEMEHTOB, (POPMYIIBI XUMHUYECKUX
BEILECTB, YPAaBHEHUS XMMHUYECKHX DPEAKLUWW; BaKHEWIIME XWMHYECKHE IOHATHS: BEILECTBO,
XUMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEILHBIE aTOMHASI M1 MOJICKYJIIpHAsk MacChl, HOH,
KaTHUOH, AaHWOH, XHMHYECKass CBs3b, JJIEKTPOOTPULATEIBHOCTh, BaJI€HTHOCTb, CTEIEHb
OKHCJICHHS, MOJb, MOJSIpHAsT Macca, MOJSPHBIA 00BEM, pacCTBOPBI,  SIEKTPOIUTHI
Y HEAJIEKTPOJUTHI,  3JEKTPOJUTUYECKAs  JUCCOLMALMSA, OKUCIUTENb W BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJIICHHE, TEIUIOBOW A (HEKT peakiuu, OCHOBHBIC THUIBI PEAKIHA B
HEOPraHUYEeCKON XUMHUH; (POPMYIMPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XUMHH: aTOMHO-
MOJIEKYJIIPHOTO YYEHHS;, 3aKOHOB COXPAHEHHSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa BEIIECTB,
ABorazpo; nepuoanueckoro 3akoHa J[. . MenzaeneeBa; TeOpuu CTpOEHUs aTOMa U YYEHUS O
CTPOCHHUM BEIIECTBA; TEOPHUHM DJICKTPOIUTHUYECKON AMCCOLMAIMH M YUYEHUS O XUMHUYECKOU
peakuuu;

HAa3b16amMb XUMUWYECKHE DJIEMEHTBHI; COCJAMHEHHUS HW3YYEHHBIX KJIACCOB HEOPTraHWYECKUX
BEIIIECTB; OPraHUYECKUE BEIIecTBa MO UX Gopmylie: MeTaH, 3TaH, 3TUJICH, alleTUJICH, METaHOII,
ATaHOJ, TIMLIEPHUH, YKCYCHAsl KUCII0Ta, TII0K03a, caxapo3a;

00bscHAMYb: (PU3UYECKH CMBICT aTOMHOTO (IOPSIIKOBOTO) HOMEpa XUMHYECKOIO AJIEMEHTa,
HOMeEpa Ipyniibl U repuoaa B nepuoauueckoit cucreme . M. Mengeneesa, kK KOTOPbIM 3JIEMEHT
MPUHAJICKNT; 3aKOHOMEPHOCTH U3MEHEHUsI CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IpeAeiax
MajblX TEPHOJOB M A-TpyII, a TakXe CBOMCTB 0Opa3yeMbIX HMH BBICHIMX OKCHJIOB U
TUAPOKCHUIOB; CYIIHOCTh IPOLIECCA AJIEKTPOJUTUYECKON IUCCOLMALMUA U PEaKIUid HOHHOI'O
oOMeHa;

xapaxkmepu3oéams. XUMHYECKHE OJJIEMEHTh (OT BOAOPOJA [0 KalblMs) HAa OCHOBE UX
MOJIOKEHUSI B MEPUOJMYECKON cucTteme xumuyeckux snemeHTtoB . M. Mengeneesa
U OCOOCHHOCTEH CTpPOEHHST WX aTOMOB; B3aUMOCBSI3b MEXKJIYy COCTAaBOM, CTPOEHHUEM U
CBOMCTBAMHM HEOPTaHMYECKHX  BEIIECTB, XWMHUYECKHE€ CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX BEMIeCTB (TPOCTHIX BEIIECTB — METAJIOB M HEMETAJJIOB, COEAMHEHUU
OKCHJIOB, KUCIIOT, OCHOBaHUM, aM()OTEPHBIX OKCUIOB M TUIPOKCUIOB, COJICH);

onpeoensamy: COCTAB BEIIECTB MO UX (opMyaM; BaJCHTHOCTh U CTEMICHU OKUCIICHHS DJIEMEHTOB
B COCIIMHEHWH; BHJBl XMMHUUYECKOW CBS3M B COCAUMHEHUSX; THUIHl KPUCTALIUYECKUX PEIIETOK
TBEPABIX BEIIECTB; MPUHAIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCYy COEAMHEHUH; THIIbI
XUMHUYECKHUX PEaKIUii; BO3SMOKHOCTh MTPOTEKAHUs PEAKIIii MOHHOTO OOMEHa;

cocmaensams. CXeMbl CTPOCHHUSI aTOMOB TEPBBIX JBAALIATH JE€MEHTOB MEPUOJUYECKON CHCTEMBI
. . MengeneeBa; ¢hopMyiabl HEOPTAHHMYECKUX COCIWHEHMM HM3YyUYEHHBIX KJIACCOB BEIIECTB;
YpaBHEHUST XUMHUYECKHUX pEaKUuH, B TOM YHCIE€ OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX, C
MTOMOIIIBIO0 METO/1a AJIEKTPOHHOTO OaaHca;

bezonacho obpawamvcs: ¢ XUMHUYECKOU MOCY10i 1 1a00paTOPHBIM 000PYIOBAHHEM;
nposooUms  XUMUYECKUUl  IKChepumeHm:  TIOATBEPKMAONINN  XUMHUYECKUHA  COCTaB
HEOPTraHWYECKUX COEIMHEHMI; MOATBEPKAAIONINI XUMHUUYECKHUE CBOMCTBA M3YYEHHBIX KIJIACCOB
HEOPTraHWYECKHX BEIIECTB; MO TMOJIYYEHUI0, COOMpPAHUIO W PACTO3HABAHUIO Ta3000pa3HBIX
BEILECTB (KUCIOpPO/Aa, BOAOPOJA, YIJIEKHCIOrO Ta3a, aMMHAaka);li0 ONpEAeNICHUI0 XJIOpHUA-,
cynbdart-, KapOOHAT-MOHOB U HOHA AaMMOHHUSI C TIOMOIIbI0 KAYECTBEHHBIX PEaKIIHiA;

8LIYUCAAMD. MACCOBYIO JIONI0 XHMHYECKOTO 3JIEMEHTa Mo (opMylie COSTUHEHHS; MAaCcCOBYIO
JIOJII0 BENIECTBA B PACTBOPE; MACCy OCHOBHOIO BEIIECTBA MO HM3BECTHOM MAacCOBOH JOJIU
npuMmecel; 00bEMHYIO OO KOMIIOHEHTA Tra30BOM CMECH; KOJMYECTBO BEIIECTBA, O0OBEM WU



Maccy BelIecTBa MO KOJMYECTBY BeUIECTBA, 00BEMY WM Macce PEeareHTOB, WM MPOIYKTOB
peakuuy;

UCnoNbL3086amb  NPUOOpemMEnHble 3HAHUA U YMeHUs 6 NpaKmuueckou OesmenbHOCmu U
nogceonesHou oicusHu: NSl 0€30IaCHOrO OOpallleHusl C BEIeCTBAaMM M MaTepuajlaMu B
IIOBCEJHEBHOM JKM3HM M TPAaMOTHOIO OKa3aHWs IIEPBOM IOMOIIM IIPU OXKOIaX KHUCIOTaMU
U 1eJI0YaMy; Ul OOBSICHEHUS! OTIEJBbHBIX (DAKTOB M NMPUPOAHBIX ABJICHUH; A KPUTHYECKOM
OLIEHKH MH(OPMAIIUHU O BEIIECTBAX, UCIOJIb3YEMBIX B OBITY.

Buinycknux nonyuum 603mMoxicHOCHb HAYYUMbCSL

Xapaxkmepu3o6ams OCHOBHbIE METOAbl IO3HAHUS XHUMHUYECKUX OOBEKTOB: HAOIIO/ICHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE;

pasiuyams XUMHUYECKHe OOBEKTHI (B CTATHKE): XMMHUYECKHUE AJIEMEHTHl U MPOCTHIC BEIIECTBA;
METAJIIBl 1 HEMETAIUIBI U XapaKTePU30BaTh OTHOCHTEIBLHOCTh MIPUHAICKHOCTH TAKHX 00BEKTOB
K TOW WM HWHOM TpyIIe; OpPraHUYeCKUe W HEOPraHMYeCKHe COCIUHEHHS; THAPOKCHJIbI
(kucnopoacoaepKalme KHCJIOTEI, OCHOBAaHHSI, amQoTepHbIC TUAPOKCH/IBI );OKCU B
HEeCOoJICOOpa3yroIIie B coneoOpasyronue (KUCIOTHBIE, OCHOBHBIE, aM(pOTEpHBIC);BAICHTHOCTh U
CTCTICHh OKHCJICHHS; CHCTEMAaTUYCCKHE U TPUBHAIBHBIC TEPMHHBI XUMUICCKOW HOMEHKIIATYPHI;
3HAKOBYIO CHUCTEMY B XUMHUU (3HAKU U QOPMYJIbI, HHIEKCH U KO3 PUIMEHTHI, CTPYKTYPHbBIE U
MOJICKYJISIpHBIC  (DOPMYJIBI, MOJICKYJSIDHBIC W HMOHHBIC YpaBHCHHUS pPEAKIUH, IIOJNHBIC U
COKpaIlEHHbIE HOHHBIE YpaBHEHHsI peakUud, TEPMOXHUMHUYECKUE YpaBHEHHs, OOO3HAYCHUS
CTCTICHH OKUCJICHHSI U 3apsifa HOHA B (OPMYJIe XUMUUYECKOTO COSAMHCHHUS );

paziuuams XUMHYECKUE OOBEKTHl (B AMHAMHKE): (PU3MYECKHMEe U XHUMHUYECKHE CTOPOHBI
MPOILIECCOB PACTBOPEHUS W JAUCCOIMALUU;, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKINH U
peakiuu oOMeHa; CXeMbl U yPaBHEHUSI XUMUYECKUX PEaKILIUi;

COOMHOCUMb.  OK30TEPMHUUECKHE pEaKIMH U PEaKlUd TOPEHUs;, KaTaIUTUYECKHe U
(dbepMeHTaTUBHBIE pEeaKlIUK; METaJll, OCHOBHBII OKCHJI, OCHOBAaHHUE, COJIb; HEMETAILI, KUCIOTHBIH
OKCHJI, KHCJIOTa, COJIb; CTPOCHWE aToMa, BUJ XHUMHUYECKOH CBS3H, THI KPUCTAJUTHYECKON
peméTku U GU3NYECKUE CBOWCTBA BEIECTBA; HAXOXKJICHUE DOJEMEHTOB B MPUPOIAE H
MPOMBINIJICHHBIE CIMOCOOBI WX TOJNy4EHUsS; HEOOXOIWMOCTh XHMHYECKOTO MPOW3BOJCTBA U
TpeOOBaHUIl K OXpaHe OKpYKawIled cpeapl; HeoOXOIUMOCTh MPUMEHEHHUS COBPEMEHHBIX
BEIIIECTB Y MAaTE€PUAJIOB U TPEOOBAHUH K 3/I0POBHECOCPEIKEHUIO;

6b106U2amb W IKCIEPUMEHTAIBHO MPOBEPATh TUIMOTE3bl 0 XMMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa, CTPOCHUSI U MPUHAIC)KHOCTH K ONPEACIIEHHOMY KJaccy (TpyIie) BEIIecCTB;
NPO2CHO3UPO6amb CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBUTEIbHbBIE
CBOWCTBA C Y4Y€TOM CTEIEHEW OKHCICHHUS DSJIEMEHTOB, BXOIAIIMX B €ro COCTaB, a TaKXe
MPOJYKTOB COOTBETCTBYIOIIMX OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA;

cocmaensams ypaBHEHUS PEAKIUN ¢ yJ4aCTHEM THUIUYHBIX OKUCIUTEICH W BOCCTAHOBUTENEH Ha
OCHOBE DJIEKTPOHHOTO OanaHca;

onpeodesims BO3MOXKHOCTh POTEKAHUSI XUMHUUECKUX PEaKIMil Ha OCHOBE JIEKTPOXUMHUUYECKOTO
psiAa HampsHDKeHW METaioB, psa DIEKTPOOTPULIATENHHOCTH HEMETaNIOB, TaOIHIIBI
PacTBOPUMOCTH U Y4€TA YCIOBUM IIPOBEICHUSI PEAKIIUIL;

npogoOUMsb pacyémsl TO XUMHUYECKHM (GopMylaM U YpaBHEHHSIM: JUIsl BbIBOJA (HOPMYIIbI
COCIMHEHUS 110 MAaCCOBBIM JIOJISIM DJIEMEHTOB; ISl IPUTOTOBJICHHUST PACTBOPA C UCIIOJIb30BAaHUEM
KPUCTAIJIOTHAPATOB; JUIS HAXOXKJCHHUS JIOJIM BBIXOJA MPOAYKTA PEAKIUU IO OTHOLICHHUIO
K TEOPETHYECKH BO3MOXKHOMY; C UCIHOJIb30BaHWeM TpaBmia [ eit-Jlroccaka 00 0O0BEMHBIX
COOTHOIIIEHUSX TA30B; C UCIIOJIb30BAHUEM MOHSATUH «KMOJIbY», «XMMOIIbY, «IUCIO ABOTaApPOY»; IO
TEPMOXUMHYCCKHM YPABHCHUSIM PEaKIUH;

npPOBOOUMb XUMUYECKULl IKCHepUMeHm C HEYKOCHUTEIbHBIM COONIOJCHHEM MpPaBUI TEXHUKHU
0€30MacHOCTH: TI0O YCTAHOBJICHHIO KAaYECTBEHHOTO M KOJIMYECTBEHHOT'O COCTaBa COCIWHEHMS,;
MIPY BBITIOJTHEHUH HCCIIEI0BATENHCKOTO MPOEKTA; B IOMAIIHUX YCIIOBUSX;

UCnonb306ame MPUOOPETEHHBIE KITFOUEBBIC KOMIIETEHITUHN JIJIS1 BHITTOJTHEHUS POCKTOB U YUEOHO-
HCCIIEIOBATEILCKUX Pa0OT MO H3YyYEHUIO CBOWCTB, CIOCOOOB TMONYYCHHS U PacloO3HAHUS




BEILIECTB;
onpeoensims UCTOYHUKA XUMHYECKOM MH(OpMAIMU, MPEACTaBIsATh CIHCOK MH(POPMAIIMOHHBIX
pecypcoB, B TOM 4YHCJIE€ M Ha MHOCTPAHHOM SI3bIKE, TOTOBUTh MH(OPMALMOHHBIA MPOIYKT U
IPE3EHTOBATH €T0;

00vekmueHo oyeHusams UH(MOPMALKIO O BEIIECTBAX M XMMHUYECKHX IIpOIEeccaX, KPUTHUECKH
OTHOCHTCS K IICEBJJOHAYYHOW MH(OpMAINK, HEJOOPOCOBECTHOM peKsiaMe B CPEACTBAX MacCOBOM
uHpOpMaLnu;

coz0asams MoOeny U CXEMBI JUIs pelleHus y4eOHbIX U T03HABATEIbHBIX 3a1ad.



