Annomayus Kk padoueii npozpammenpeomema <Xumusn»
ona ooyuaromuxca 8-9 knaccos

Pabouas mporpamma mo xumuu A oOyuarommxcst 8-9 KiaccoB cOCTaBjeHa B
COOTBETCTBUU € TpeboBaHUsIMU DeiepalibHOTO TOCYAapCTBEHHOT0 00pa30BaTeIbLHOrO CTaHAapTa
OCHOBHOTO 00mero oOpa3oBaHus, yTBepkAeHHBIH [Ipukazom MunucrepcTBa 00pa3oBaHus U
Hayku Poccuiickoit @eneparuu ot 17.12.2010 © Ne 1897 «OO6 yrBepxkaeHuu ¢eaepaabHOTro
rOCyJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHJIApTa OCHOBHOTO  00IIero oOpa3oBaHHs», Ha
OCHOBE CJIETYIOIIUX JOKYMEHTOB U MaTepUasoB:

3akona P® «O6 obpaszoBanuu B Poccuiickoit @enepauun» ot 29.12.2012 Ne 273-
®3;

[Tpukaza Munnpocsemenuss Poccun ot 20.05.2020 Ne 254 «O ¢enepanbHOM
nepeyHe y4yeOHHMKOB, PEKOMEHAYEMBIX K HCIOJb30BAHUIO MpPHU pealu3alii HMEIOIINX
TOCYJApCTBEHHYIO  aKKpPEOUTAaLMI0 00pa30BaTeNbHBIX MPOrpaMM  HAYalbHOTO  0OMIero,
OCHOBHOT'0 OOIIET0, CPEeTHEr0 00IIEero 00pa3oBaHUsY,

Ha ocHOBe [IpruMepHON IporpaMmsl 110 XUMHH.

B cootBercTBUM € ATMMHM JOKyMEHTAaMU OOy4alolIuecs OJDKHBI OBJAJIETh
npuéMaMH, CBS3aHHBIMH C  OIPENEJICHUEM TIOHSATHI: OrpaHMYMBaTh WX, OIKCHIBATS,
XapaKTepu30BaTh M CPaBHUBATH. Tak Kak XMMHs — HayKa dKCIEpUMEHTaIbHas, 00yJaromuecs
JOJDKHBI  OBJIAJETh TAaKUMHU I[TO3HABATEIBHBIMH YYEOHBIMH JIEHCTBHAMHU, KaK OSKCIIEPUMEHT,
HaOII0/IeHUE, U3MEpPEHHe, ONKMCaHne, MOACMPOBaHNE, TUTIOTE3a, BBIBOJ. B mpoliecce nu3ydeHus
Kypca y OOy4aromuxcs MpOAOIDKAIOT (OPMHUPOBATHCS YMEHHS CTaBHTHh BOIPOCHI, OOBSCHSTH,
KJIacCU(UIIUPOBATh, CpPaBHUBATh, OMNPEECIATh MCTOUYHUKH HMHQOpPMAIMH, TMOJy4aTb U
aHaM3UpOBaTh €€, TOTOBUTH WH(GOPMAIMOHHBI TPOIYKT, IPE3CHTOBAaTh €ro M BECTH
muckyccuro. CrenoBaTtenbHO, NESTENbHOCTHBIA MOAXOA B HM3YyYEHHMH XUMHUU CIOCOOCTBYIOT
JOCTH>KEHUIO JIMYHOCTHBIX, MMPEIMETHBIX U METAIPEAMETHBIX 00pa30BaTEIbHbBIX PE3YJIbTATOB.

B ocHOBY Kypca MOJI0KEHBI CASIYIOIINE H/IeH:
e MaTepHabHOE €IMHCTBO U B3aUMOCB3b O0BEKTOB U SIBICHUI MPUPOIBI;
e BeAylas poJib TEOPETHUECKUX 3HAHWHM 11 OOBSICHEHUS U MPOrHO3UPOBAHMS

XUMHUYECKHX SBICHHH, OIIEHKU MX MPAKTHUECKON 3HAUMMOCTH;

® B3aUMOCBSI3b KAUeCTBEHHOM WM KOJMUYECTBEHHOM CTOPOH XHUMHMUYECKHUX OOBEKTOB
MaTepHaIbHOTO MHPA;
® pa3BUTHE XMMHUYECKOH HAYKH M MPOW3BOJCTBO XMMHUYECKUX BEIIECTB M MAaTEPHAIOB
JUI yJIOBJIETBOPEHUS HACYIIHBIX MOTPEOHOCTEH 4YeIoBeKa M OOIEeCTBa, PELIeHUs
IJ100aNbHBIX IPO0OJIEM COBPEMEHHOCTH;
® TCHETHYECKAs CBSI3b MEXKIY BEIIECTBAMHU.
OTH UJIeu Pealn3yloTcsl B Kypce XUMHHM OCHOBHOW IIKOJIBI MYTEM JIOCTHUKEHHUS CIETYIOLINX
eJIei:
*  @opmuposanue y ydalluxcsi XUMUYECKOW KapTHHBI MHPA, KaK OPraHUYECKOI 4acTH ero
[IEJIOCTHOM €CTECTBEHHO-HAYYHOW KapTHHBI.
* Pazéumue  TIO3HABaTENbHBIX  WHTEPECOB,  HMHTEUIEKTYyalIbHbIX M  TBOPYECKHX
CIOCOOHOCTEH ydamuxcs B IMPOIEcce M3YyYeHHsS MMH XMMHUYECKOH Hayku M e€ BKIIaaa B
COBPEMEHHBI HayYyHO-TEXHUYECKUH mporpecc; (HOpMUPOBAHHE BAXKHEUIIMX JIOTMUYECKUX
OTiepanvii MBIIUICHUS (aHAJU3, CHHTE3, 0000IIeHNe, KOHKPETHU3aIus, CPaBHEHUE U Jp.) B
npoliecce MOo3HaHUS CUCTEMbI BKHEHIINX MOHATHI, 3aKOHOB U TEOPHIl O cOCTaBe, CTPOCHUU
¥ CBOMCTBaX XUMHUYECKUX BEUICCTB.
*  Bocnumanue y0exXJIEHHOCTH B TOM, YTO MPUMEHEHHE MOTYYSHHBIX 3HAaHUN U YMEHHH 110
XUMHUU SIBISIETCS 0OBEKTUBHON HEOOXOAMMOCTHIO JUIsl O€30TacHO pabOThI ¢ BEIIeCTBAaMHU U
MaTepHajaMy B OBITY ¥ Ha IPOU3BOJICTBE.
»  Ilpoexmuposanue u peanusayusi BBHITYCKHUKAMU OCHOBHOW  IIKOJBI  JIMYHOUN
00pa30oBaTeNbHONW TPaeKTOpUU: BBIOOP Npoduias oOyueHHs B cTaplieil IKoje WiIn
MPoeCCHOHAIBHOTO 00Pa30BaTEIIBHOTO YUPEIKIACHHUS.



® Osnaoenue Kro4yesbimu KOMnemeHyusAMu . yLIe6HO'1'I03HaBaTCJ'II>HI>IMI/I,
I/IHq)OpMaLII/IOHHBIMI/I, IHECHHOCTHO-CMBICJIOBBIMU, KOMMYHUKATUBHBIMU.
HporpaMMa Kypca p€aln3y€eTcCsa ¢ IOMOLIBIO CIICAYIOIICTO yqe6Ho-MeToz[quc1<oro KOMIIJICKCA:

1. VYyeOnuk pns oOmEOOpa3oBaTEeNbHBIX yUpekIeHUH «Xumusa. 8§ Kimace» (aBTOp
O.C.I'abpuensa, U.I.Octpoymos, C.A.CnagkoB). Mocksa: "I[Ipocsemienue"

2. VYyeOHuK jusi  00mICOOpa30BATENBHBIX yUPSKICHUH «Xumusa. 9 xkimace» (aBTOp
O.C.I'abpuensa, U.I.Octpoymos, C.A.CnangkoB). Mocksa: "I[Ipocsemenue"

Kypc paccunrtan Ha oOs3arenpHOE U3ydeHue npeamera B 00béme 70 yueOHbIX yacoB 1o 2 yaca B
Hezneno U 68 4 no 24 B Hepeno B 9 kiacce.

Cooepotcanue npozpammosl nPeOCMAagieHo C1e0YIOUWUMU PA30eNaAMU:

1. mosicHUTEIbHAS 3aMCKa

2. IJTAHUPYEMBIE PE3YJIbTaThl OCBOCHHSI YI€OHOTO MPEAMETA;

3. comeprkaHue y4eOHOTo IpeMeTa;

4. TeMaTH4YeCKOe TUTAHHPOBAHHE C yKa3aHUEM KOJIMYECTBA YacOB, OTBOAMMBIX Ha
OCBOCHHE KaXJIO TEMBI, C y4ETOM paboueil MporpaMMbl BOCITUTAHHSL.

Mecmo Kypca 6 yueoHom niamne

Ha uzydenue nmpenmera «Xumusi» Boiaensercs 70 yacoB B roa B 8 kiacce,68 yacoB B rox B 9
KJ1acce.

ITnanupyemovie pe3yibmamol 0C60€HUA YUEOHO20 npeomema
JIM4HOCTHBIE pe3y/IbTaThl

1. oco3naHue cBOEH STHUYECKOW NPUHAAIEKHOCTH, 3HAHUE HCTOPUM XMMHMM M BKIaJa
POCCHICKON XUMUYECKOH HayKH B MUPOBYIO XMUMHUIO;

2. (opMuUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHUIO XHWMHH; TOTOBHOCTH
U CIIOCOOHOCTH YYaIIUXCS K CAMOPa3BUTHIO M CAMOOOPA30BaHHUIO HA OCHOBE U3YyUEHHBIX
(GakToB, 3aKOHOB MW TEOPUM XHWMHUHU; OCO3HAHHOTO BBIOOpPa U MOCTPOEHHUE
UH/IMBUyaJIbHOM 00pa30BaTeIbHOM TPaeKTOPUH;

3. QopMupoBaHME IETOCTHONW €CTECTBEHHO-HAYYHOH KapTUHBI MHpPA, HEOTHEMIIEMOM
YacThIO KOTOPOIl ABNsETCS XMMUYECKas KapTUHA MHPA;

4. OBIaJCHUE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YpPOBHIO pPa3BUTUS HAYKU U
00I11eCTBEHHOHN NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;

5. OCBOEHME COIMAJIbHBIX HOpPM, MPaBUJI MOBEJEHUS, pojied U (GOpM COLIMATbHOM KU3HU B
COLIMyME, MPUPOJAE M YACTHOW JKM3HM HA OCHOBE OKOJIOTMUECKOM KYyJIbTYypHl H
0e30macHOro o0palleHus ¢ BEEeCTBaMU 1 MaTepHallaMu;

6. ¢dopMupoBaHHEe KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B OOILIEHMM CO CBEPCTHUKAMH U
B3pOCIBIMH B TIpoIlecce€ 00pa3oBaTENIbHOW, OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
MCCJIEI0BATEIBCKOM, TBOPUECKON U IPYTMX BUJIOB IEATEIBHOCTH, CBSI3aHHBIX C XUMUEMN.

MeTanpeaMeTHble pe3yJbTaThl:

1. ompenenenue 1enei COOCTBEHHOTO0 OOYYEHHS, TOCTAHOBKA U (POPMYITHPOBAHKE IS CEOs
HOBBIX 3371ay;

2. TUTAHUPOBaHHWE IIyTeHd OCTHXKEHHUS JKEJIaeMOro pe3ysibraTa OOY4YeHHsS XUMHH Kak
TEOPETUYECKOT0, TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;

3. COOTHECeHHE CBOWX [JEHCTBHI C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIICHHE
KOHTPOJISI CBOEH JEeATETbHOCTH B IpOLEcce JOCTHXKEHHs pe3yibTara, ONpejaeieHHe
CrocoOOB JIeHCTBUN TMpPH BBHIMOJHEHUHM JIaOOPATOPHBIX U MPAKTHUECKUX padoT B
COOTBETCTBUH C IIPAaBUIAMU TEXHUKH 0€30MaCHOCTH;

4. ompeneneHUe UCTOYHUKOB XUMHUUECKOW WH(POPMAIINH, TIOTyUYEHHUE U aHATTU3 €€, CO3/IaHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTaLUs;



5. HCMONb30BAaHME OCHOBHBIX HMHTEJUIEKTYalbHBIX OIEpalMil: aHalu3a M CHHTE3a,
CPaBHEHHSI M CHUCTEMATH3aIluH, 00OOIICHNUS W KOHKPETH3AIUH, BBISIBICHHE MPUYHMHHO-
CJIE/ICTBEHHBIX CBSI3€ll M IOCTPOEHUE JIOTMYECKOI'O PACCYKICHUS WM YMO3aKIIOUCHUS
(MHAYKTUBHOTO, JEIYKTUBHOTO M MO aHAJIOTUM) HA MaTepuajie €CTECTBEHHO-HAYYHOIO
COJIepKaHUS;

6. ymeHHe co31aBaTh, MPUMEHSThH U MPEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJICITH M CXEMBI
JUISI pEIIeHUs YUeOHBIX U IMO3HABATEIbHBIX 3a/1a4;

7. QopmMupoBaHWE W PaA3BUTHE SKOJOTHYECKOTO MBIIUICHUS, YMEHHE MPUMEHSTh €ro B
MO3HABATEJIbHON, KOMMYHUKATHBHOM, COLMAIbHOW IMpakTUKE U MpodeccrnoHalbHON
OPUEHTALINH;

8. reHepupoBaHME UJEH U OMpeJesIeHNuE CPEICTB, HEOOXOAUMBIX JUIS UX pean3alliH.

IIpenmeTHble pe3yabTaThl:

Yyenux naywumcs: 0003Hauamb XUMUYECKHE OJIEMCHTEHI, HAa3bIBaThb MX M XapaKTCPHU30BaTh Ha

OCHOBE M0JI0KEHUA B iepuoandeckon cucreme /1. 1. Menneneena;

¢opmynuposamsv N3y4eHHBIC TTOHATHUS: BEUIECTBO, XUMUYECKUM AJIIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IMPOCTOE M CIJI0XHOE BEIECTBO, XMMHYECKas PEaKIUs, BHUIBI XUMHUYECKHX
peaKkIui u T. I1.;

onpedensams 10 (HOpPMyJIaM COCTaB HEOPTaHUYECKUX M OPraHMYECKUX BEIIECTB, BaJCHTHOCTHU
ATOMOB XMMHYECKUX 3JIEMEHTOB WJIM CTEIICHU UX OKHCIICHUS;

noxnumams THGOPMAIUIO, KOTOPYIO HECYT XUMHUYECKHUE 3HAKH, (POPMYIIBI M ypaBHEHUS ;
yMemb Kiaccu@uyuposams MPOCTbIe (METaUIbl, HEMETaJIbl, OJIarOPOJIHbIE Ta3bl) U CIOXKHbBIE
(OuHapHbBIE COETMHEHUS, B TOM YUCJIE U OKCUJIbI, @ TAK)KE TUAPOKCHUIBl — KHCIIOThI, OCHOBaHUS,
amM(OTepHbIE THIPOKCUIBI — U COJIN) BELIECTBA;

¢ opmynuposams IEPUOANIECCKUIN 3aKOH,

00vbsCHAMb CTPYKTYPHI U MHPOPMAIIUU, KOTOPYIO HECET MEePUOIUYECKasi CUCTEMa XUMUYECKHUX
anemenToB /I. 1. Menpeneera,
PAcKpbleams 3HAYSHUS TIEPUOINIECKOTO 3aKOHA;
xapaxkmepu3o6ams CTPOEHUE BEIIECTBA — BUJIbI XUMUYECKUX CBS3€H U TUIBI KPUCTAJUTMYECKUX
pPEelIETOK;

Onucbleamy CTPOCHHE aTOMOB XMUMHUUYECKHX AJIEMEHTOB C MOPSAKOBBIMU HOMepamu 1—20 u 26,
omoobpasiceHue UX C TTOMOIIBIO CXEM;

cocmaenams  (POPMYINIBI  OKCHJIOB XHMMHUYECKHX JJIEMEHTOB M  COOTBETCTBYIOIIMX UM
TUIAPOKCHJIOB;

nucams CTPYKTYpHBIE (POPMYJIBI MOJIEKYIISIPHBIX COCTMHEHUN U (POPMYIBbHBIX €IMHUI] MOHHBIX
COCTMHEHUIN 1O BAJICHTHOCTH, CTEIMIEHM OKHUCICHUS WIM 3apsay HOHOB; ¢hopmyruposams
OCHOBHBIE 3aKOHBbl XHWMHHU: TIOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO CTPOEHUS,
COXpaHEHHUs MacChl BEUIECTB, 3aKOH ABOTaJIpo;

Gopmyrupoéams  OCHOBHBIE TOJOXEHHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHUS U  TEOpUHU
ANEKTPOIUTHUECKON JUCCOIMAIIHH;

onpedensimp IPU3HAKY, YCTIOBUS TIPOTEKAHUS U TIPEKPAIICHHUS XUMHUYECKUX PEaKIIHil;
cocmaensims MOJIEKYJSIPHBIE YpaBHEHUS XHUMHYECKUX PpEeaKIMil, MOATBEPKIAIMMX oOIue
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHWYECKUX BEIICCTB M OTPAKAIOIINX CBSI3U
MEXY KJIaCCaMH COECMHEHUI;

cocmaesnsims ypaBHEHUS PEaKIHid ¢ y4aCTHEM DJIEKTPOIUTOB TaKXKe B HOHHOU (hopme;



onpeoensimsp 10 XUMHYECKUM yPaBHEHHSM IPUHAUICKHOCTH PEAKIHHA K ONPENeIEHHOMY THITY
WU BHLY;

cocmagnsams YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHUI C MOMOIIBI0 MeToja
AJIEKTPOHHOTO OallaHCa;

npUMeHsimb TIOHATUE «OKUCIICHHE» U «BOCCTAHOBIICHHE» ISl XapaKTCPUCTUKU XUMHYCCKHUX
CBOMCTB BEIIECTB;

onpeoensimsy C TIOMOIIBI0 KAa4eCTBEHHBIX PEAKIUH XJIOPHI-, Cynb(daT- U KapOOHAT-aHUOHOB U
KaTHOHAa aMMOHUS B PacTBOPE;

00vACHAMb MHOTO00PA3He MPOCTHIX BEIIECTB SIBICHUEM aJIOTPOINH C yKa3aHUEeM e€ IPUYNH;
cobnodams npaBuiIa 6e30macHoil paboThl B XUMHYECKOM KabuHeTe (J1abopaTtopun).

Yuenuk nonyyum 603mMoiCHOCIb HAVYUMbCA.

UCNONb308amb TIPH XaPAKTEPUCTUKE MPEBPAICHUN BEIIECTB MOHATHUS «XMMHYECKasl PEaKIHs»,
«PEAKIMU COCIMHEHHUS», «PEAKLIUM Pa3IOKEHUS», «PEAKIMH OOMEHa», «PEaKIMH 3aMeILCHHs,
«peaKkUuy  HeUTpaIu3alum», (OK30TEPMUYECKHE PEAKIUU», «IHIOTEPMUYECKHE PEaKIUny,
«oOpaTuMble  peakIMu», «HEOoOpaTUMbBIE PEaKUIUu», «OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKIUun»;XapaKTepU30BaTh 0OIME XUMUYECKUE CBOMHCTBA aM(OTEPHBIX OKCHIOB M THAPOKCHJIOB;
npu8oOUmMs MIPUMEPHI PEAKIUiL, MOATBEPKAAIOIINX XUMUYECKUE CBOMCTBA aM()OTEPHBIX OKCHJIOB -
THJIPOKCUIOB;

0asamb XapaKTEPUCTUKY XUMHYECKUX PEAKIUH 1O YHCIy M COCTaBy MCXOJAHBIX BEIIECTB U
NOPOIYKTOB PEAKIMH, a TaKkKe TEIUIOBOMY J(QQEKTy; HaNpaBICHHIO IPOTEKAHHUS PEAKIUM;
U3MECHEHHIO CTENEHEeW OKHCICHHS SJIEMEHTOB; arperaTHOMy COCTOSHHIO HCXOJHBIX BEIECTB;
Y4YaCTHUIO KaTallu3aropa,

00BACHAMb U NPUBOOUMb NpUMepbl BIUSHUS HEKOTOPBIX (akToOpoB (IpUpOJa pearupyromux
BEIIECTB, KOHIIGHTPAllUsl BEUIECTB, JaBJICHHWE, TEMIIEpaTypa, KaTaau3aTtop, IOBEPXHOCTh
COMPUKOCHOBEHHMSI PEarupyroinux BEIIeCTB) Ha CKOPOCTh XUMHUECKUX PEaKIInii;

HAOMOO0amb U ONUCHIBAMb YPABHEHUs peakyuti MEXKIY BEIIECTBAMU C TOMOIIBIO €CTeCTBEHHOTO
PYCCKOTO MJITM POJTHOTO) SI3bIKA U SI3bIKAa XUMUH;

npo8oOUms  OnblMbl, TIOATBEPKIAIONINE XUMHUYECKHE CBOWCTBA aM(OTEpHBIX OKCHAOB H
THIPOKCHIIOB; 3aBUCHMOCTh CKOPOCTH XMMHUYECKOM PEaKIMU OT Pa3IuYHBIX (HaKTOpOB (MpUpoIa
pearupyronmx BEMIECTB, KOHIIGHTpALMs BEIIECTB, JaBICHWE, TEMIIEpaTypa, KaTaiu3aTop,
MOBEPXHOCTh COIPUKOCHOBEHUS pearupyromnx BeLIecTB);

UCnonb306amey TPU XAPAKTEPUCTHKE METAVIOB W HMX COSMUHEHUN TOHSTUS «METAIUIbD», «Psj
AKTUBHOCTH METAJIIIOB,

0asamy  Xapakmepucmuxy XUMHUYECKHX HJIEMEHTOB-METAJUIOB (IIETOYHBIX METaJIOB, MarHus,
KaJIbLIMs, QIIOMUHUS, JKelie3a) MO0 WX TOJOoKEeHHI0 B [lepuommdeckoil cuctemMe XMMHUYECKHX
anemenToB JI. WM. MenneneeBa (XUMHMYECKUIl 3HaK, MOPSAKOBBI HOMEp, MEPUOJ, TpyIIa,
MOATPYIINA, OTHOCHUTEIbHAs aTOMHas Macca, CTPOSHHE aroMma: 3apsil s/ipa, YHCIIO MPOTOHOB H
HEWTPOHOB B sijIpe, OOIIee YMCIIO DIIEKTPOHOB, pacHpeiesicHHe 3JIEKTPOHOB IO AJIEKTPOHHBIM
CJIOSIM; TIPOCTOE BElIeCTBO, (hOpMyJia, Ha3BaHWE M THII BBICIIIETO OKCUAA U THIPOKCH]IA);
HA3b16AMb COCTMHEHUSI METAJIOB M COCTAaBIATh MX (OPMYIIBI [0 HA3BAHUIO;, XAPAKMEPU3I08amMb
CTpoeHue, 001He PU3NIECKHe M XMMHUUECKHUE CBOWCTBA MPOCTHIX BEIIECTB - METAIJIOB; 00BACHAMb
3aBUCHUMOCTh CBOWCTB (WMJM TMPEACKA3bIBaTh CBOMCTBA) XMMHUYECKUX JJIEMEHTOB-METAILIOB
(pammyc, MeTaUIMYECKHE CBOWCTBA JIIEMEHTOB, OKHCIMTEIHLHO-BOCCTAHOBHUTENHHBIE CBOMCTBA
AJIEMEHTOB) M 00pa3yeMbIX WMH COCAWHEHHWH (KUCIOTHO-OCHOBHBIE CBOWMCTBA BBICIINX OKCHJIOB H
THIPOKCHIIOB, OKHCIIMTEIbHO-BOCCTAHOBHUTENILHBIE CBOMCTBA) OT TOJIOkKeHHs1 B lleprmommdeckoit
crucreMe xuMmudeckux aiaeMeHToB J[. 1. Mennaeneena;



onucvlieamy 00IINE XUMHUYECKHE CBONCTBA METAIIJIOB C IIOMOILbIO €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) sI3bIKA U SI3bIKA XUMUU;

cocmaensams MOJICKYJISIPHBIE YpaBHEHUSI PEAKIMHU, XapaKTePU3YIOIIUX XMMHYECKUE CBOMCTBA
METaUIOB U WX COCIMHEHMM, a TaKkXKe OHJICKTPOHHBIC YpPABHEHHS TMPOLIECCOB OKHCIICHUS-
BOCCTAHOBJICHUS;

YCMAaHaeIueams NPUYUHHO-CIEOCEEHHble C643U MEXAY CTPOCHHEM aTroMa, XHUMHUYEeCKOU
CBS3bIO, THUIIOM KPUCTAJIMYECKOW PpEUIeTKH METalIOB M HUX COEJMHEHUH, uX OOLUMU
(bu3NYECKUMU U XUMHUYECKUMU CBOMCTBAMU;

npo8oOUMsb paciemyl IO XUMHUUECKUM (DOPMYJIaM U yPaBHEHUSIM PEaKIIHi.

NOHUMAMb: XUMUYECKYI0 CUMBOJIMKY: 3HaKH XUMHYECKUX IJIEMEHTOB, (DOPMYIbl XUMUYECKUX
BEILIECTB, YPaBHEHUS] XMMHYECKHX pEaKIHi; Ba)KHEHIINE XUMHUYECKHE IOHSTHS: BEIIECTBO,
XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTENIbHBIE aTOMHAsI M MOJICKYJIIpHAsi MacChl, MOH,
KaTHOH, AaHHMOH, XWUMHYECKas CBS3b, JJIEKTPOOTPUIATEIBHOCTh, BAJICHTHOCTb, CTEICHb
OKHCIICHHs, MOJIb, MOJISIpHAsT Macca, MOJSPHBIA 00BEM, PpacTBOPBI, DIEKTPOJUTHI
Y HEDJICKTPOJIMTHI,  DICKTPOJIMTHYECKAas  JUCCOLMANNS, OKHUCIUTEIb M BOCCTAHOBHTEIID,
OKHCIICHE W BOCCTAaHOBJICHHE, TEIUIOBOM A(P(EKT peakiuy, OCHOBHBIC THUIIBI PEAKIHi B
HEOPraHUYeCKOW XHMMHUH; (OPMYJHUPOBKH OCHOBHBIX 3aKOHOB M TEOPHH XUMHHU: aTOMHO-
MOJICKYJISIPHOTO yYYCHHS; 3aKOHOB COXPAHEHHUSI MacCChl BEIIECTB, IIOCTOSHCTBA COCTaBa BEIECTB,
ABoranpo; nepuoandeckoro 3akona JI. . MenneneeBa; Teopuu CTpPOSHHS aTroMa M YYCHHS O
CTPOCHUU BEIECTBA; TEOPHH DJICKTPOJUTUYCCKON JUCCONMAIMKA U YYEHHUS O XHMHUYECKOH
peakIumy;

Ha3bl6amb XUMUYECKHE DIIEMEHTBHI, COCIUHEHHS W3YUEHHBIX KIACCOB HEOPTaHMYECKUX
BEILIECTB; OPTaHMYECKHE BEIIECTBA 10 MX (OpMyJie: METaH, 3TaH, STUJICH, alleTUIICH, METaHOI,
3TaHOJ, TIMLEPUH, YKCYCHas! KMCIIOTa, TJII0K03a, Caxapo3a;

00bsicHAMb: (PU3NYECKUIM CMBIC aTOMHOTO (IIOPSIIKOBOI0) HOMEpAa XUMHYECKOI'O AJIEMEHTA,
HOMepa TPYHIIbI ¥ eproja B nepuoanueckoit cucreme /1. . MenzaeneeBa, K KOTOPBIM 3JIEMEHT
NPUHAIICKNT; 3aKOHOMEPHOCTH M3MEHEHUS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IpeJenax
MaJIbIX TEpPHOAOB MU A-Tpymlil, a TakKe CBOMCTB 00pa3yeMbIX MMM BBICIIMX OKCHJIOB U
THJIPOKCHUIOB; CYIIHOCTH IPOIECcca SJICKTPOIUTHUECKOW IUCCONMUAMA WM PEaKIil MOHHOTO
oOMeHa;

Xapaxkmepusosams: XUMHYECKHE D3JIEMEHTHl (OT BOAOpOJA A0 KalblUs) HAa OCHOBE HX
MOJIOKEHHUS B MEPUOANYECKON cucreMe XuMudeckux osnemeHtoB JI. WM. Menneneesa
M OCOOCHHOCTEW CTPOCHHUS HMX AaTOMOB; B3aUMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM W
CBOWCTBAMM  HEOPraHMYECKMX BEUIECTB; XUMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX BEMIECTB (MPOCTBHIX BEMIECTB — METAUIOB W HEMETAJUIOB, COCIWHEHHM
OKCHJIOB, KUCJIOT, OCHOBaHMM, aM(POTEPHBIX OKCUI0B U TMJIPOKCUIOB, COJIEH);

onpeoensimp; COCTAaB BEIIECTB M0 UX (OPMyJIaM; BAJIEHTHOCTb U CTENICHU OKHCIIEHHS SJIEMEHTOB
B COCIUHEHMHU; BHUJIbl XUMHUECKOW CBSI3M B COEIMHEHMSX; THUIbl KPUCTAIMYECKUX DPELIETOK
TBEPIBIX BEIIECTB; MPUHAIICKHOCTh BEHIECTB K OIPEACIEHHOMY KJIACCY COCTUHEHHI; THIIBI
XUMHUYECKHX PEaKIUil; BO3MOKHOCTb IPOTEKAHUS peaKLMi HOHHOTO OOMEHa;

CcOCMasisims. CXEMbI CTPOCHUSI aTOMOB TIEPBBIX JIBAAIIATH JIEMEHTOB IEPHUOIMIECKON CHCTEMBI
J. U. MenneneeBa; (hopMyiabl HEOPraHMYECKUX COEJUHEHUH H3YYEHHBIX KJIACCOB BEIIECTB;
YpaBHEHHsSI XWMHUYECKHX pEaKIWd, B TOM YHCJIE OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX, C
MOMOIIBIO0 METO/1a AIIEKTPOHHOT 0 OanaHca;

bezonacHo obpawamecs: ¢ XAMAYECKOHW TIOCYA0H 1 TabopaTOpHBIM 000pyJOBaHHEM;
npoeooumb  XUMUYecKull — 9KChepumeHm:  TOATBEPKAAIOMMNA  XUMHUYECKMH  COCTaB
HEOPTraHMYECKUX COCAMHEHUI; MOJITBEPKAAIONINA XUMUIECKHE CBOMCTBA M3YYEHHBIX KIIACCOB
HEOPraHMYECKUX BEIIECTB; IO MOJYYEHHUIO, COOMpPAHHIO M PACMO3HABAHUIO Ta3000pa3HBIX
BEIIECTB (KUCIOPOAA, BOJOPOJA, YITIEKHCIOrO ra3a, aMMHaKa);ll0 ONpPEACTICHHIO XJIOpHU-,
cynbdar-, KapOOHAT-HOHOB M HOHA AaMMOHHUS C TOMOILBIO KAYECTBEHHBIX PEAKIINA;

8bIYUCTAMb; MACCOBYIO JIONI0 XMMHUYECKOTO 3JeMEeHTa 1Mo (OpMysie COCTHMHEHHS; MaCCOBYIO



JIOJII0 BEIIECTBA B PACTBOpPE; MACCy OCHOBHOIO BEIIECTBAa IO HM3BECTHOM MAacCOBOM JOJIH
npuMecel; 00bEMHYIO OO0 KOMIIOHEHTA Ta30BOM CMECH; KOJMYECTBO BEIIECTBA, O0OBEM HITU
Maccy BEIIeCTBa MO KOJUYECTBY BEIIECTBA, 00BEMY WJIM Macce€ peareHTOB, WJIM IPOTYKTOB
peakuuu;

UCNONB306AMb  NPUOOPEMEHHbIe 3HAHUS U YMEHUs 6 NpaKmudeckou OesmeibHOCmu U
HOBCEOHEeBHOU Jicu3HU: i1 O0€30IacHOro OOpalieHHsl C BEHIECTBAMH M MaTepualamMu B
MOBCEIHEBHOM JKM3HM M T'PAaMOTHOTO OKa3aHWsl IMEPBOM IMOMOIIM IMPU OXKOTrax KHCIOTAMH
U IIeJI0YaMu; JUIsl OOBSCHEHUsS OTICNBHBIX (DAaKTOB M MPHUPOJHBIX SBICHHIA, I KPUTHUCCKON
OIICHKH MH(OpPMAIIUU O BEIIECTBAX, UCIIOIb3YEMBIX B OBITY.

Buinycknux noayuum 603mMoicHOCHb HAYHUMbCSL

xapakmepu306ams OCHOBHBIE METO/bl TIO3HAHUS XUMHUYECKHUX OOBEKTOB: HaOIIOJCHNE,
U3MEpPEHUE, IKCIICPUMEHT, MOJICITUPOBAHHE;

pasiuyams XUMUYECKHE OOBEKTHI (B CTATHUKE): XMMHUYECKHUE DJIEMEHTBHI U TPOCTHIE BEIECTBA;
METaJUTbl U HEMETAJUTbI U XapaKTePU30BaTh OTHOCHTEIIBHOCTD MPHHAIIC)KHOCTH TAKUX 0OBEKTOB
K TOM WIHM HHOHU rpymme; OpPraHnvdceCKue W HCEOPraHUYCCKUC COCAMHCHUSA; TUAPOKCHJbL
(KHCTIOpOJCOACpIKAIIIMEe ~ KUCIOTHI,  OCHOBaHHS,  aM(OTEpHBbIE  THIPOKCHUJIBI);0KCHIbI
HecoJieo0pa3yoIre u cojieodpasyromue (KUCIOTHRIC, OCHOBHBIC, aM(DOTEPHBIE);BAJICHTHOCTD U
CTEIEHb OKUCJICHUS; CUCTEMATUYECKHE U TPUBUAIBHBIC TEPMHHBI XUMUYCCKOH HOMEHKJIATYPBI;
3HAKOBYIO CHCTEMY B XMMHUU (3HaKH W (POPMyIbI, MHACKCH B KOA(POHUIHMEHTHI, CTPYKTYpHBIE U
MOJICKYJISIpHbIC  (DOPMYJIBI, MOJICKYJIIDHBIE W HWOHHBIC YPaBHEHUS PEaKIMW, MOJHbIE |
COKpaHIéHHBIG HOHHBIC YpPaBHCHUA peaKHHfI, TCPMOXUMHUUCCKHUEC YpPaBHCHUA, 0003HaueHus
CTETICHU OKUCJICHUS U 3apsijia HOHA B OPMYJIe XMMUYECKOTO COSTUHEHMS);

pasiuyams XAMHYECKHE OOBCKTHI (B JTUHAMUKE): (PU3NYCCKUE W XHUMHYCCKHE CTOPOHBI
NPOIIECCOB PACTBOPCHUS M JIUCCOIMAINN; OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIC PEAKIIMUA U
peakuuu oOMeHa; CXEMbI U YPaBHEHUSI XMMUUECKUX PEaKLIUi;

coOmHOCUMb:  DK30TEPMUYECKHAE PEAKIUW W PEAKIHMA TOPCHHUS; KATAIUTUYCCKUE U
(dhepMeHTaTUBHBIE PEAKIIMH; METaJJI, OCHOBHBIN OKCHJI, OCHOBaHHUE, COJIb, HEMETAJII, KUCIOTHBIN
OKCHUJ], KHCJIOTa, CONb; CTPOEHHWE aToMa, BUJ XHUMHYECKOW CBSI3U, TUIN KpPUCTAILTUYECKOU
peHléTKI/I u q)HSH‘-IGCKI/Ie CBOIICTBa BCIICCTBA, HAXOXIACHUC JJICMCHTOB B HpPUPOJAC U
MPOMBINIICHHBIE CHOCOOBI WX TMONYyYEHHUs; HEOOXOAMMOCTh XHMHUYECKOTO MPOU3BOJCTBA U
TpeOOBaHUI K OXpaHE OKPYKAMIIEH Cpepl; HE0OXOIUMOCTh MPHUMEHEHHUS COBPEMEHHBIX
BEIIECTB U MaTEepHUaIoB U TpeOOBaHUH K 3J0pPOBhECOEPEIKEHUIO;

6b106U2aMb W IKCTICPUMEHTAIBHO MPOBEPSATH THUIOTE3bl 0 XMMHYECKUX CBOMCTBAX BEIISCTB Ha
OCHOBE UX COCTaBa, CTPOSHUS U MPUHAIIICKHOCTH K ONpeAeNEHHOMY Ki1accy (TpyIIe) BEeIECTB;
NPOCHO3UPO6ams CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIBHBIE MM BOCCTAHOBUTEIILHBIC
CBOMCTBa € Y4€TOM CTENEHEW OKHCICHHS SJIEMEHTOB, BXOJSIIMX B €ro COCTaB, a TaKxkKe
MPOAYKTOB COOTBETCTBYIOIINUX OKHUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHHfI;

cocmaensims ypaBHEHUs PEaKUUi ¢ ydacTHeM TUIIMYHBIX OKUCIHUTENEH M BOCCTaHOBUTENEH Ha
OCHOBE AJIEKTPOHHOTO OalaHca;

onpedensams BO3MOKHOCTh NMPOTEKAHMSI XUMHUUECKHUX PEaKIMii Ha OCHOBE AJIEKTPOXHUMHUYECKOTO
psAaa HaNpsHKCHWA METAJUIOB, psAla  SJIEKTPOOTPUIIATEIIBHOCTH  HEMETaIOB,  TaOJIHITBI
pPacTBOPUMOCTH U Y4ETa YCIOBUHM MPOBEACHHSI PEAKIIU;

npo6ooums pacuémel MO XUMHYECKHM (opMylaM W ypaBHEHHSM: [UIS BBIBOJA (OPMYJIBI
COEIMHEHUS TI0 MAaCCOBBIM JIOJISIM 3JIEMEHTOB; JJIsi IPUTOTOBIIEHHUSI PACTBOPA C UCTIOJIb30BAHUEM
KPpUCTAJUIOTUAPATOB, IJId HaAXO0XIACHHUA [JOJHW BbBIXOJAa IIPOAYKTa pEaKHU I10 OTHOIICHHUIO
K TEOPETUYECKH BO3MOXKHOMY; C HCHOJb30BaHUeM mpaBuina [eif-Jltoccaka 00 00BEMHBIX
COOTHOIICHUSIX Ta30B; C UCIOJIB30BAHUEM TOHSATHI «KMOIIB), MMOJIbY, «9UCI0 ABOTAJPON; IO
TEPMOXUMHUYECKUM YPAaBHCHUSM PEAKIUH;

nPOBOOUMb XUMUYECKUL dKChepuMeHm C HEYKOCHUTEIBHBIM COOJIOJICHUEM IPAaBHI TEXHHUKH
0€30MacHOCTH: IO YCTAHOBICHHIO KAYECTBEHHOTO U KOJMYECTBEHHOTO COCTaBa COCIUHEHMS;
ITIPU BBIITOJHCHHHU UCCICA0OBATCIIBCKOI'O IMMPOCKTA; B JOMAalIHUX YCIIOBHAX]




UCnonb306ams IPHOOPETEHHBIE KIIFOUEBBIC KOMIICTEHIIMHN IS BBIIOJTHEHUS IPOSKTOB U y4eOHO-
UCCIIEIOBATEIbCKUX PabOT MO HU3YYCHHIO CBOWCTB, CHOCOOOB MOJYYEHHS M PACHO3HAHUSA
BEILIECTB;

onpedenams UCTOUHUKA XUMHUYECKOW MH(POPMALUH, MPEACTABIATh CIUCOK MH(POPMALMOHHBIX
pecypcoB, B TOM YHUCIE M Ha WHOCTPAHHOM S3bIKE, TOTOBUTh MH()OPMALMOHHBIN NMPOIYKT H
IPE3EeHTOBATH €T0;

00vbeKmMusHO OyeHueams VHPOPMAIMIO O BEIIECTBAX M XMMHYECKUX MpOLECccaX, KPUTUUECKH
OTHOCHTCS K NICEBIOHAYYHOU MH(pOpMAIHH, HeTOOPOCOBECTHON peKiiaMe B CPEACTBAX MAaCCOBOM
nHpopmanuu;

€030a6amv MOOeIU U CXEMBI JUISl peIlICHHsI yUeOHbIX U M03HABATEIbHBIX 3a7a4.



