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Annomayusn K paboueii npozpamme npeomema < Xumusa»
ona ooyuaromuxca 8-9 knaccos

Pabouas mporpamMma mo XxuMuu i o0ydaromuxcst 8-9 Ki1accoB cocTaBieHa B COOTBETCTBUU C
TpeboBanusiMu DenepanbHOro rocyJapCTBEHHOTO O0pa30BaTENbHOIO CTaHAapTa OCHOBHOTO OOILEro
oOpa3oBanusl, yTBepkaeHHbIH [Ipukazom MunucrepcTBa oOpa3oBanus u Hayku Poccuiickoii deneparyu ot
17.12.2010 r Ne 1897 «O6 yTBepxkacHNHU (GeaepaabHOTO roCy1IapCTBEHHOI0 00pa30BaTeILHOTO CTaHAapTa
OCHOBHOT'O 00111eT0 00pa30BaHus», Ha OCHOBE CIENYIOIUX JOKYMEHTOB H MAaTepHAIIOB:

3akoHa PO «O6 o6pazoanuu B Poccutickoit @enepamum» ot 29.12.2012 Ne 273-D3;

[Tpukaza MunnpocBemenuss Poccun ot 20.05.2020 Ne 254 «O denepanbHOM TepedHe
y4eOHUKOB, PEKOMEHIyeMbIX K HCIOIb30BAHUIO TMPH peaju3alidd HMEIOLUUX TOCYJapCTBEHHYIO
aKKpeIUTaIMI0 00pa30BaTENbHBIX MPOrPaMM HAa4YaJbHOTO OOIIETro, OCHOBHOTO OOILEro, CPEeJHEro O0IIero
00pazoBaHUs»;

Ha ocHOBe [IprMepHON IpOrpaMMsl 110 XUMHUH.

B cootBercTBUM C 3THUMH JOKyMEHTaMU OOydYaroIiuecs [OJDKHBI OBJaJeTh MpUEMaMU,
CBSI3aHHBIMU C OIPECIICHUEM MOHSATUN: OrPAaHUYMBATh WX, OMMCHIBATH, XapaKTePU30BaTh U CPABHUBATH.
Tak kak XUMHS — HayKa SKCIIEpUMEHTaIbHas1, 00yUJarolrecs JOKHbI OBIIaIeTh TAKUMHU IMO3HABATEIbLHBIMU
y4eOHBIMU JIEHCTBUSMHU, KaK OSKCIIEPUMEHT, HAOIIOACHHME, WU3MEPEHHE, ONMCAHHUE, MOJEIUPOBAHUE,
TUIO0TEe3a, BBIBOJ. B mporecce n3ydeHust Kypca y oOy4aromUXCs MPOJIOIKAIOT (POPMUPOBATHCS YMEHUS
CTaBUTH BOIPOCHI, OOBSICHATH, KIacCU(DUIIUPOBATH, CPABHUBAThH, ONPEICISITh UCTOYHUKU WH(OpMAIINH,
NoJlydyaTh W aHaIM3upoOBaTh €€, TOTOBUTh HH(POPMAIMOHHBIN MPOAYKT, IMPE3EHTOBATH €r0 M BECTH
muckyccuto. CrienoBaTesbHO, AESITENbHOCTHBIN MOJAX0/] B U3yUYEHUH XHUMHUH CIIOCOOCTBYIOT JOCTHUXKEHUIO
JUYHOCTHBIX, IPEIMETHBIX ¥ METaIlpeIMETHBIX 00pPa30BaTeNbHBIX PE3yIbTATOB.

B ocHOBY Kypca 10J102K€HBI CIEAYIOUE HAeH:
® MaTepHaIbHOE €IWHCTBO U B3aUMOCBS3b OOBEKTOB U SIBICHHUI MTPUPOIBI;
e BeAylIas pPOJIb TEOPETHUECKUX 3HAHUHA I OOBSCHEHHS W MPOTHO3MPOBAHUS XUMHUYECKUX

SIBJICHU, OLICHKU WX MPAKTUYECKOW 3HAYUMOCTH;

® B3aUMOCBS3b KaU€CTBEHHOM M KOJIMYECTBEHHONW CTOPOH XUMUYECKUX O0BEKTOB MaTepUaIbHOIO
MHUpa;
® pa3BUTHE XHMHYECKOM HAyKM M TPOU3BOJACTBO XMMHUYECKHX BEIIECTB W MATEPUATIOB IS
YIOBJIETBOPEHHUSI HACYIIHBIX MOTPEOHOCTEH deNoBEeKa M OOIIECTBA, PEMICHUS TI00aTbHBIX
npo0JeM COBPEMEHHOCTH;
® TEHETHYECKas CBSA3b MEXKIY BEIIECTBAMM.
OTH ueu peain3yroTcs B Kypce XMMHH OCHOBHOM IIKOJIBI ITyTEM JOCTUKEHHS CIEAYIOLIUX HeJIei:
*  QopmuposaHue y y4aluxcsi XUMUYECKON KapTUHBI MUpPa, KaK OPraHUYECKOM 4acTH €ro UeI0CTHOM
€CTECTBEHHO-HAy4YHON KAPTUHBI.
*  Pa3zsumue no3HaBaTeNbHBIX HHTEPECOB, HHTEUIEKTYAIbHBIX H TBOPYECKUX CIIOCOOHOCTEN yUaIUXCs
B TpOIlecCe M3YyYECHHs] MU XUMHUYECKOM HAyKW M €€ BKJIaJia B COBPEMEHHBIM HAyYHO-TEXHHYECKHUI
nporpecc; GopMUPOBaHUE BAXKHEHIIINX JIOTUUECKUX OTepaIliii MBIIIIEHUS (aHAINU3, CHHTE3, 0000I1IeHN e,
KOHKpEeTH3alys, CpaBHEHHE U JIp.) B MpoOLecce MO3HAHUSA CHUCTEMbl BaKHEHUIIMX MOHATUH, 3aKOHOB U
TEOpPUH O COCTAaBE, CTPOEHUH U CBOMCTBAX XMMHUYECKHUX BEIIECTB.
*  Bocnumanue y6eXJEHHOCTH B TOM, YTO NMPUMEHEHHE MOTYYEHHBIX 3HAHUH U YMEHUH MO XMUMUU
SIBIISIETCS. OOBEKTUBHOW HEOOXOTUMOCTHIO Ui Oe30MacHOi paboThl C BEUIECTBAMH WM MaTepUallaMU B
OBITY U Ha IPOM3BOJICTBE.
»  [lpoexmuposanue u peanuzayus BBITYCKHUKAMU OCHOBHOM MIKOJBI JIMYHOM 0Opa3oBaTelbHON
TPAEKTOPHUH: BIOOP Mpoduiist 00ydeHUs B CTApIICH MIKOJIE WK MPOodheCcCHOHATHHOTO 00pa30BaTEILHOTO
YUPEKICHUS.
* Osnadenue KnOYeBbIMU KOMNEeMeHYyusmMu: Yy4eOHO-TIO3HABATEIbHBIMU, HWH(OPMALMOHHBIMH,
LEHHOCTHO-CMBICJIOBBIMH, KOMMYHHUKATUBHBIMH.
[Tporpamma Kypca peanusyeTcs ¢ TOMOLIBIO CIEAYIOIIEro y4eOHO-METOINYECKOr0 KOMITJIEKCa:

1. VYuebuuk  ama  oOmeoOpa3oBaTeNbHBIX  YUpEeXKIAeHUW  «Xumus. 8  kmace»  (aBTOp
Pymsutuc I'.E., ®enpaman @.I'.). Mockaa: "IIpocsemnienue"



2.

Yuyebuuk s 0o0meoOpa3oBaTeNbHBIX  yupekaeHud — «Xumusa. 9 kimace»  (aBTOp

Pymsurtuc I'.E., ®enpaman @.17). Mocksa: "I[Ipocsemienne"

Kypc paccunTan Ha 00s13aTeIbHOE U3yUyeHUE MpeaMeTa B 00béMe 70 yueOHBIX 4acoB 0 2 yaca B HEJCII0 U

68 1 o 24 B Henenro B 9 Kiacce.

Cooepotcanue npozpammosl nPEOCMABIeHO CE0YIOUWUMU PA30ENAMU:
1. mosicHUTETbHAS 3aIUCKa
2. IuIaHUpyeMble pe3yJIbTaThl OCBOCHHS yUE€OHOTO MPEIMETa;
3. comeprkaHue y4eOHOTO TpeMeTa;
4. TeMaTH4YECKOE ITaHUPOBAHUC C YKA3aHUCM KOJMUYCCTBA 4YaCOB, OTBOAMUMBIX Ha OCBOCHUC

KaXXIO0U TEMBI, C Y4ETOM paboueil mporpaMmMbl BOCITUTAHHUSL.

Mecmo Kypca 6 yuednom naane
Ha uzyuenue npenmera «Xumus» soigensercsa /0 yacoB B roa B 8 kimacce, 68 yacoB B roa B 9

KJ1acce.

Ilhanupyemoie pesynomamol 0ceoenus yuedno2o0 npeomema

JIMYHOCTHBIE pe3yabTaThbl

1.

2.

OCO3HaHUE CBOEH 3THUYECKOW IPUHAJICKHOCTH, 3HAHWE MCTOPUU XMMHUHU WM BKJIAJa POCCHMCKON
XUMHUYECKON HAyKH B MUPOBYIO XUMHUIO;

(opMUpOBaHNHE OTBETCTBEHHOI'O OTHOIIEHUS K IO3HAHMIO XMMHH; TOTOBHOCTH U CIOCOOHOCTH
yUaIllKuXCcs K CaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha OCHOBE M3YYEHHBIX (DAKTOB, 3aKOHOB U TEOPUI
XUMHH; OCO3HAHHOI'O BHIOOPA U MOCTPOCHUE MHAMBUAYAIbHON 00pa30BaTEIbHON TPAEKTOPHH;
(dbopMHpOBaHUE IETOCTHON €CTECTBEHHO-HAYUYHOW KAPTUHBI MUPA, HEOTHEMJIEMOI 4acThi0O KOTOPOH
ABJISIETCS] XUMHUYECKasi KApTUHA MUPA;

OBJIa/ICHUE COBPEMEHHBIM S13bIKOM, COOTBETCTBYIOLUM YPOBHIO Pa3BUTHUS HAYKU M OOIIECTBEHHOM
IIPAKTUKH, B TOM YUCJIE U XUMHUYECKUM;

OCBOCHME COLMAIHBIX HOPM, MPaBUJI MOBEACHUS, pojie u (GopM cOLMaIbHOM KU3HU B COLIUYyME,
IPUPOJIE U YACTHOM JKM3HM Ha OCHOBE IKOJIOTMUECKOH KyJbTYypbl M 0€30IacHOro oOpalieHusi ¢
BEIIECTBAMU U MaTepUaIaMu;

(bopMUpOBaHNE KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B OOILIIEHUH CO CBEPCTHUKAMH U B3POCIIBIMU B
npolecce 00pa3oBaTeNbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-UCCIE0BATENbCKOM, TBOPUECKOH 1
JIPYTUX BUJOB JIE€ATEIBHOCTH, CBA3aHHBIX C XUMHEM.

MertanpeameTHbie pe3yJabTaThl:

1.

2.

ornpezeneHue 1enaeil coOCTBEHHOro 00y4yeHHsl, TOCTAaHOBKAa M (OopMyJupOBaHUE Jsl ce0s HOBBIX
3az1ay;

IJIAaHUPOBAHUEC HYTeﬁ AOCTHIKCHUSA KCITIA€MOT'0 PE3yJibTaTa 06yquI/1$1 XHUMHUHU KaK TCOPETUUCCKOrO,
TaK U SKCIIEPUMEHTAJIbHOIO XapaKTepa;

COOTHECEHHME CBOMX JECHCTBHI C IUNIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBICHHE KOHTPOJIS CBOEH
NeSITeIbHOCTH B IIpOLECCE JIOCTHMIKEHUSI pe3yibTara, ONpeAeseHHe CIocoO0B NeHcTBU IpH
BBIIIOJTHEHUHN J'Ia60paTOpHI)IX H IPaKTHICCKUX pa60T B COOTBETCTBUH C IIpaBUJIaMU TCXHUKHU
0e30IMacHOCTH;

onpejiefieHue MCTOYHMKOB XHMMHMUYECKON HHQOpManuu, MOJyYyeHHE U aHanu3 e€, COo3JaHHe
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTalUs;

HCIIOJIB30BAHHUE OCHOBHBIX MWHTCIIICKTYAJIbHBIX onepaunﬁ: aHajim3a W CHHTE3a, CpPpaBHCHUA H
cucTeMaTH3aluu, 0000IIeHN U KOHKPETU3AIlH, BBISBJICHUE NMPUYNHHO-CIIEACTBEHHBIX CBS3EH U
MOCTPOCHUC JIOTHYECKOI'0 PACCYXKACHUA WU YMO3AKIIHOUCHUSA (I/IH)I}’KTI/IBHOFO, JACAYKTUBHOI'O M I10
aHaJIOTHH) Ha MaTepualie eCTeCTBEHHO-HAyUYHOT'O COJICPKAHNUS;

YMCHHUE CO31aBaTb, IMPUMCHATH U Hp606p330BLIBaTI) 3HaKM M CHMBOJIBI, MOACIHN W CXCEMbI IJIA
peleHns yueOHbIX U M03HaBaTeIbHbBIX 33/1a4;



7. (dopMupoBaHHE U Pa3BUTHE FIKOJIOTUYECKOTO MBIIIJICHUS, yMEHUE IPUMEHSTh €r0 B 1I03HABATEIbHOM,
KOMMYHHUKAaTHBHOH, COLIMATBHOM MPaKTHKE U MPOQPecCHOHATBHON OpUEHTALINY;
8. TreHepupoBaHUE UJEH U ONpPEIETICHNE CPEICTB, HEOOXOUMBIX I UX pPealnu3aluu.

IIpenmeTHble pe3yJibTaThI:

Yuenux naywumcs. 06031nayams XAUMUYECKHE OJIEMCHTEI, HAa3blBaTb HUX W XapaKTCPU30BATH Ha OCHOBC

IIOJIOKEHUS B nepuoanudeckon cucreme /1. 1. Menneneesa;
Gopmynupoeams W3yYCHHBIE TIOHITHS: BEIIECTBO, XMMHUYECKUN AJIEMEHT, aTOM, MOJICKYJa, UOH, KaTHOH,
AHUOH, TIPOCTOE U CIIOKHOE BEIIIECTBO, XUMHUYECKAsl PEaKIIHs, BUIbI XUMHUYCCKUX PEAKIIUN U T. II.;
onpedensms 1O GHOpPMyJIaM COCTaB HEOPTraHMYECKHX W OPraHMYECKUX BEIECTB, BAJICHTHOCTH aTOMOB
XUMHUYECKHUX 3JIEMEHTOB UJIU CTETICHU UX OKUCIICHUS;
noHumams THGOPMAIUIO, KOTOPYIO HECYT XMMHUYECKHE 3HAKH, (POPMYJIbl U ypaBHEHUS ;
yMemb Kidccu@uyuposams MPOCThie (METaUIbl, HEMETalIbl, OJIarOpOIHbIE ra3bl) U CIOXKHbIE (OMHAPHbBIE
COCIMHEHUS, B TOM 4YHCIE W OKCUIbI, a TaKK€ THUAPOKCUABl — KUCIOTHI, OCHOBaHH:, amM(pOoTepHbIC
TUAPOKCHUBI — U COJIM) BEIIECTBA;
Gopmynuposeams NEPUOINYECKUIN 3aKOH,
00bsCHAMb CTPYKTYPBI U HH(OPMAIIUN, KOTOPYIO HECET MEePHOINIECKAst CUCTEMAa XUMHUUYECKUX DJIEMEHTOB
. . Meneneena,
PAcKpbleams 3HAYSHUS TIEPUOINIECKOTO 3aKOHA;
Xapaxkmepu306ams CTPOCHHUE BEUIECTBA — BHJIbl XUMUYECKUX CBA3EH U TUIBI KPUCTAILTUIECKUX PEIIETOK;
onucvlgams CTPOEHHE AaTOMOB XHMHMUYECKHX 3JIEMEHTOB C NOPSAKOBBIMM Homepamu |—20 u 26,
omobpasiceHue NX ¢ TOMOIIBIO CXEM;
cocmagnsims GOPMYIIbI OKCUIOB XUMUIECKUX YJIEMEHTOB H COOTBETCTBYIOIIMX UM THIPOKCHIOB;
nucams CTPYKTYpHBIE (POPMYITBI MOJEKYJIIPHBIX COSTMHEHUHN U (DOPMYITHHBIX €AMHHI] MOHHBIX COSAMHCHUN
M0 BAJICHTHOCTH, CTCTICHW OKWCIICHUS WJIH 3apsy HOHOB; (hopmyiuposams OCHOBHBIE 3aKOHBI XUMUU:
MOCTOSTHCTBA COCTaBa BEIIECTB MOJIEKYJIIPHOTO CTPOCHMUSI, COXPAHEHHS MacChl BEIIECTB, 3aKOH ABOTaIpo;
¢opmynuposams OCHOBHBIE TIOJIOKEHHUSI aTOMHO-MOJIEKYJIIPHOTO YYCHHUS U TEOPUHU DIEKTPOJUTUUECKON
JUCCOLIUAINY;
onpedensams MIPU3HAKHU, YCIOBUSI MPOTEKAHUS U TIPEKPALIECHUS XUMUYECKUX PEaKIUi;
cocmaesnams MOJEKYJSPHbIE YPaBHEHHMS] XUMUYECKUX PEaKIUi, MOATBEPKIAAOIMINX OOIINe XUMUYECKHE
CBOMCTBAa OCHOBHBIX KJIAaCCOB HEOPTraHMYECKHX BEIIECTB M OTPAKAIONIUX CBSI3U MEXAYy KIaccaMu
COCIUHCHMHIA,
cocmaensams YPaBHEHHS PEAKIUN C y4aCTHEM AJIEKTPOJIUTOB TAaK)Ke B HOHHOM opme;
onpeoensms 10 XAMUYECCKIUM YPABHCHHSIM MPUHAIIC)KHOCTH PEaKIUi K ONPESIIEHHOMY TUITY WU BUJY;
cocmaeisaims ypaBHEHUS OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C MTOMOIIBIO METO/Ia SJIEKTPOHHOTO
Oananca;
npuMeHsmb TIOHSITHE «OKUCICHHE» U «BOCCTAHOBICHUE» IS XapaKTEPUCTUKU XUMUYECKUX CBOWCTB
BEILIECTB;
onpedensams C TIOMOIIBIO KaUYeCTBEHHBIX PEAKIUi XJIOpHI-, Cylbdar- u KapOOHAT-aHHOHOB M KaTHOHA
aMMOHHSI B paCTBOPE;
00®sCHAMbL MHOTOO00pAa3He MPOCTHIX BEIIECTB SBJICHUEM aJUIOTPOTIHH C YKa3aHUEM €€ MPUYHNH;
cobnrooams ipaBuiia 6e30macHoi paboThl B XMMHUYECKOM KabuHeTe (J1abopaTopHH).
Yuenuk nonyuum 603moxcHocmes HAy4umsbcs.
ucnonv3086ams MPU XapaKTEPUCTHKE TPEBPALICHUN BEUIECTB MOHITHA «XUMHYECKAs PEAKIHSD), «PEaKIUU
COCITMHEHUSD», «PEAKIINH PA3TIOKEHHUSDY, «PEaKIIMd OOMEHAY, «PEaKIMU 3aMEIIEHUs», «PEeaKIui HEeUTpaTu3alm,




«OK30TEpPMUYECKUE PEAKLIMI, «IHIOTEPMUYECKUE PEAKLIUIN, «00pAaTUMBbIE PEAKLIUI», «KHEOOPATUMBIE PEAKIIN»,
«OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE  PEAKLUW»;  XapaKTepu3oBaTh  OONIME XHMHYECKHE CBOMCTBA
amM(OTEPHBIX OKCUIOB M TUIPOKCHUJIOB;

npueoOoums TPUMEPbl PEAKLHA, TOATBEP)KIAAIONINX XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHIOB -
TUIPOKCHUJIOB;

0asamp XapaKTEPUCTUKY XUMHUYECKMX PEaKLUil MO YHMCIy U COCTaBY MCXOJIHBIX BEIECTB M NPOJYKTOB
pEaKLH, a TaKXkKe TEII0BOMY 3G EKTy; HalpaBJICHNIO NPOTEKaHUs PEAKIMU; U3MEHEHHUIO CTETICHeH OKUCIICHUS
JJIEMEHTOB; arperaTHOMY COCTOSIHUIO HCXOJIHBIX BEILIECTB; YYaCTUIO KaTaJIN3aTopa;

00bACHAMb U NPUBOOUMb  NpUMepbl  BIUSAHUS HEKOTOPBIX (aKTOpoB (MpHpoJa pearupyromux
BEILIECTB, KOHILIEHTpALUsl BEIIECTB, JaBJICHUE, TEMIIEpaTrypa, KaTajlu3aTop, NOBEPXHOCTb COIPUKOCHOBEHUS
pearupyroux BEIIECTB) Ha CKOPOCTh XMMUUECKUX PEaKIINIA;

HaAOMOO0aMb U ONUCLIBAMb  YPABHEHUs peakyuii MEXIy BEIIeCTBAMU C IIOMOIIBIO ECTECTBEHHOIO
PYCCKOTO UM POJIHOTO) 3bIKa U A3bIKA XUMUH;

npo8oOUMb ONbIMbl, TOATBEP)KAAIOIINE XUMUYECKHE CBOMCTBA aM(OTEPHBIX OKCHUIOB M T'MIPOKCHUJIOB;
3aBUCUMOCTb CKOPOCTU XMMHYECKOH peakIMu OT pa3iMyHbIX (PaKTOpoB (IIpHUpOJia pearupyrolyx BeIEeCTB,
KOHILIGHTpalysl BEILECTB, JABICHHUE, TEMIIEpaTypa, KaTalu3aTop, IIOBEPXHOCTb COIPUKOCHOBEHUS
pearupyroux BeIecTB);

UCNOIb306aMs NPU XapaKTEPUCTUKE METAVIOB U MX COETMHEHUHN MTOHATHS «METAJUIbD), «Psil aKTHBHOCTH METAJLIIOB;
oasamv Xapakmepucmuky XUMUUYECKUX 3JIEMEHTOB-METAUIOB (LEIOYHBIX METAUIOB, MAarHus, KajibLus,
IIOMHUHMS, Kelle3a) Mo WX mnosoxeHuto B llepuonnueckoil cucteme xumuueckux snemeHtoB [l .
MeneneeBa (XMMUYECKUM 3HAK, TOPSIKOBBIA HOMEp, MEPUOJ, IPyIa, NOATPYIINA, OTHOCUTEIbHAsT aTOMHast
Macca, CTpOEHHE aroMa: 3apsil Ajpa, YUCIO NMPOTOHOB M HEUTPOHOB B szpe, oOllee YUCIO 3JIEKTPOHOB,
pacrpesielieHue 3JIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM; IPOCTOE BEIIECTBO, (popMyiia, Ha3BaHUE U THII
BBICLIETO OKCHJIA M THIPOKCUIA);

HA3b16AMb COECAMHEHUs] METAJUIOB M COCTABIATh MX (OPMYJbI MO HA3BAHHUIO; XAPAKMEPU3068amy CTPOEHHUE,
ob1ue (pu3nyecKrue 1 XMMHUUECKHUE CBOMCTBA MPOCTHIX BEILIECTB - METAIIOB; 00bACHAMb 3aBUCUMOCTb CBOMCTB
(umu  TpencKa3bplBaTh CBOWCTBA) XMMMUYECKHUX 3JIEMEHTOB-METAUIOB (paguyc, METAUTMYECKUE CBOMCTBA
JJIEMEHTOB, OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWMCTBAa AJIEMEHTOB) M 00pa3yeMbIX HMMHU COEIMHEHUM
(KMCIIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJIOB U THUAPOKCHIOB, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIC
CBOMMCTBa) OT noJyioxenust B [lepronuueckoii cucreme xumudeckux anemenToB J. 1. Menneneesa;
onuceléams O0IME XUMUYECKHE CBOWCTBA METAJJIOB C IIOMOUIbIO €CTECTBEHHOTO (PYCCKOTO M POIHOTO)
A3bIKA U S3bIKA XMWY,

coCcmaenAms MOJEKYJIIPHbIE YPABHEHUS PEAKIMH, XapaKTEPU3YIOIHUX XUMUYECKHE CBOMCTBA METAJUIOB U
UX COEIMHEHNUH, a TAK)KE€ DJIEKTPOHHBIE YPABHEHMSI IIPOLIECCOB OKUCIIEHUA-BOCCTAHOBIICHMUS],
YCMAaHaenueams NPUUUHHO-CIEOCHEEHHbIE 653U MEXKIY CTPOCHHEM aTOMa, XMMUYECKOH CBS3bI0, TUIIOM
KPUCTAJIMYECKON PEHIeTKH METaJNIOB U MX COEAMHEHMH, MX OOMMMU (PU3NYECKUMHU U XUMUYECKUMU
CBOMCTBaMH;

npoeooums pacyemol 10 XUMUYECKUM (OPMYJIaM U YPABHEHUSIM PEAKIIHH.

HOHUMAMb: XUMUYECKYI0 CUMBOJIMKY: 3HAaKM XHMHUYECKHUX 3JIEMEHTOB, (POPMYJIbI XMMUYECKHX BEIECTB,
YpaBHCHUA XUMHNYCCKUX peaKHI/II\/'I; BaXXHEHIINEe XUMHUYECKUE TTOHSITHSA: BCIICCTBO, XUMHYECKUH JJIEMEHT,
aTOM, MOJIEKYJa, OTHOCUTEJIbHBIE aTOMHAs U MOJIEKYJISIPHAs MacChl, MOH, KaTUOH, aHUOH, XUMHYECKAs
CBsA3b, JJICKTPOOTPULATCIIBHOCTb, BAJICHTHOCTh, CTCIICHb OKUCJICHUA, MOJIb, MOJIsIpHAasA Macca, MOJ'ISIpHBII\/’I
00BEM, PACTBOPBI, 3JIEKTPOIUTHI U HEIJIEKTPOIUTHI, DICKTPOJUTHUECKAS JAMCCOLMAIUSA, OKHUCIUTENb
Y BOCCTAHOBUTEIIb, OKHCIIEHNE U BOCCTAHOBJIEHUE, TETNIOBON 3((EKT peakiuu, OCHOBHBIE THIIbI PEAKIIHil B
HEOPraHMYECKOW XUMHH; (OPMYIUPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XUMHMH: aTOMHO-MOJEKYJISIPHOTO
YUYEHUSI; 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa BEILECTB, ABOraipo; NEPUOANUECKOTO
3akoHa J[. M. MeHnneneeBa; TeopuM CTPOCHMS AaTOMa M YYEHHS O CTPOCHUM BELIECTBA; TEOPHUH




3JIEKTPOJINTUYECKON JUCCOLMALIMM U YYEHUSI O XUMUYECKOU PEaKLInH;

Ha3bl8amb XUMUYECKUE DJEMEHTBI, COCAWHEHUS M3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEILIECTB;
OpraHMYEeCKHe BeIeCTBa M0 uX (GopMmylie: MeTaH, 3TaH, 3TUJICH, alleTUJIeH, METAHOJI, STaHOJ, TJUIEPHUH,
YKCYCHasl KMCJIOTa, TIIF0K03a, CaXxapo3a;

00vsicHAMb. (PU3NUECKUN CMBICI aTOMHOIO (MOPSAKOBOIO) HOMEpa XHMHYECKOro 3JIeMEHTa, HOMepa
IpyHIbL U IlepuoAa B nepuoauueckou cucreme . M. MenaeneeBa, K KOTOPBIM 3JIEMEHT IIPUHAIJICIKUT;
3aKOHOMEPHOCTH U3MEHEHHUs CTPOEHHUsI aTOMOB, CBOMCTB 3JIEMEHTOB B IpEENIax MaJIbIX NEPUOJIOB U A-
TPy, a TaKXe CBOMCTB 00pa3yeMbIX MMM BBICHIMX OKCHUJIOB M THIPOKCHJOB; CYIIHOCTb IIpoliecca
ANEKTPOIIUTUYECKON TUCCOLUAIIUHN U PEaKIUii HOHHOTO OOMEHa;

Xapakmepu306ams: XAMHUYECKHE 3JEMEHTHl (OT BOJOPOJA [0 KaJbliMsl) HA OCHOBE HX IOJIOKEHUS
B IIEpUOANYECKON cucTteMe xumuueckux snemeHToB JI. M. MenneneeBa u 0COOEHHOCTEH CTpOEHUS HX
aTOMOB; B3aMMOCBS3b MEXKy COCTaBOM, CTPOEHHEM U CBOMCTBAMU HEOPIraHUYECKUX BELIECTB; XUMUYECKUE
CBOICTBa OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIECTB (IIPOCTHIX BELIECTB — METANIOB U HEMETAIUIOB,
COCTMHEHUH OKCHJIOB, KHCIIOT, OCHOBaHUH, aM()OTEPHBIX OKCHUJIOB U TUAPOKCUIOB, COJICH );

onpedensams: COCTaB BEIIECTB MO MX (GopMyliaM; BAJIEHTHOCTb U CTENEHU OKHUCIEHHUS SJIEMEHTOB B
COCMHECHUM; BHJbl XMMHYECKOM CBSI3M B COCJMHEHUSX; THUIIBI KPUCTAUIMYECKUX PEMIETOK TBEPIBIX
BELLECTB; NPUHAJIEKHOCTh BELIECTB K ONMPEACIEHHOMY KJIACCy COCIMHEHUMN; TUIIbl XUMUYECKUX PEaKIIUil;
BO3MOXKHOCTh MIPOTEKaHUSI peaknii HOHHOTO OOMeEHa;

cocmaenams. CXEMbl CTPOCHHSI aTOMOB IEPBBIX ABAALATH 3JIEMEHTOB Iepuoanudeckon cuctemsl J[. U.
MengeneeBa; (GopMyiabl HEOPraHWYCCKUX COCAMHCHHIA W3YyUYEHHBIX KIIACCOB BEIICCTB; ypaBHEHUS
XUMUYECKHUX PEAKIIHii, B TOM YMCIIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX, C IOMOIIBI METOA AIIEKTPOHHOIO
Oajanca;

bezonacno obpawamvcs: ¢ XUMHUYECKOM MOCY 101 U 1a00paTOpHBIM 000pYI0BaHHEM;

npoBOOUMb  XUMUYECKUll IKCnepumMeHnm: TIOATBEPKIAIOMNM XUMHYECKUN COCTaB HEOPTaHWYECKUX
COEIMHEHUI; MOATBEPKAAIOIINI XUMUUECKHE CBOMCTBA U3YyUEHHBIX KJIIACCOB HEOPTraHUYECKUX BEIIECTB; 10
MOJTyYEHHUI0, COOMPAHUIO ¥ PACTIO3HABAHHIO ra3000pa3HBIX BEMIECTB (KHCIOPO/a, BOJOPO/IA, YTIIICKHCIOTO
ra3a, aMMHaKa);o OINpPEAETCHUI0 XJIOpUA-, Cylb(dar-, KapOOHAT-WOHOB W MOHA AMMOHHSI C ITOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUN;

8bIYUCAAMb. MACCOBYIO IO XUMHUYECKOT0 3JIEMEHTa 0 PopMyJie COeTUHEHUS; MACCOBYIO JOJIO BEIIECTBA
B PacTBOpPE; MacCy OCHOBHOT'O BEIECTBAa MO M3BECTHOW MAacCCOBOM M0JIM TpUMeEceH; OOBEMHYIO OJIIO
KOMITOHEHTa ra30BOil CMECH; KOTMYECTBO BEIIECTBA, 00bEM MIIM MacCy BEIIECTBA IO KOJIMYECTBY BEIIECTBA,
00BEMY MM Macce peareHTOB, WK MPOJTYKTOB PEaKIINH;

UCNONIBb308AMb NPUOOPEMEHHBIE SHAHUS U YMEHUS 8 NPAKMUYECKOU 0esimelbHOCMU U NOBCEOHEBHOU HCUSHUL:
st 6e30macHOro OOpalleHusl ¢ BEIIeCTBAaMH M MaTepuajiaMd B TOBCEIHEBHOW >KU3HU M TPaMOTHOTO
OKa3aHUs MEPBOU MOMOIIH MPHU 0KOTaX KUCIOTAMH U IIEN0YaMHU; JUISl OOBSICHEHHs OTACIbHBIX (AKTOB U
MIPUPOHBIX SBJICHUM; [T KPUTHIECKOM OLICHKH MH(OPMAIIUHU O BEIIECTBAX, UCIIOIB3YEMBIX B OBITY.

Buinycknuk nonyuum 603mMoxicHOCHb HAYYUMbCSL

Xapakmepu306ams OCHOBHBIE METOJbl TMO3HAHUS XUMHMYECKHMX OOBEKTOB: HaONIOJCHHE, HU3MEpEHHE,
IKCIEPUMEHT, MOJICITUPOBAHHE;

paznuuams XUMHYECKHe O0BEKTHI (B CTATUKE): XUMHUYECKUE 3JIEMEHTHI U MPOCThIE BEIIECTBA; METAILIbI U
HEMETAJUTBl U XapaKTEePHU30BaTh OTHOCHUTEILHOCTh MPUHAICKHOCTH TaKUX OOBEKTOB K TOM WIM WHOU
IpymIe; OpraHuvyeckue M HEOPraHW4eCKUe COCAMHEHUS; TUAPOKCHIIBI (KUCIOPOJCOAEpKALIUE KHCIOTHI,
OCHOBaHUS, aM(OTEepHBIC THUIPOKCHIBI);0KCUIBI HECOJIC00pa3yoIe M cojieoOpa3yromue (KUCIOTHEIE,
OCHOBHBIE, aM(OTEPHBIE);BAJICHTHOCTh U CTENIEHb OKUCIICHHUS; CUCTEMaTUYECKHE U TPUBUAIbHbBIE TEPMUHBI
XUMHYECKOH HOMEHKIIATYPhl; 3HAKOBYIO CHCTEMY B XHMHUU (3HAKH M (DOPMYJITBI, HHICKCHI B KO3 PHUIIMEHTEI,
CTPYKTYpHbIE M MOJIEKYJSIpHbIE (OPMYJIbI, MOJEKYJSpHbIE U HOHHBbIE YpaBHEHHs pPEaKLUi, MOJHBIE U
COKpaII€HHBIE WOHHBIE YPAaBHEHUS pEaKIUi, TEPMOXUMHUYECKHE YpaBHEHUS, O003HAUEHUS CTEIICHU
OKHCIICHUS U 3apsJa HOHA B (POpMYJie XUMUYECKOTO COSMHEHUS);

pasiuuams XUMHUYECKHME OOBEKTHl (B OuUHAMHUKE): (pU3MYEecCKHe M XHUMHUYECKHE CTOPOHBI MPOIIECCOB
pPacTBOPEHMs U JUCCOLHUALINN; OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIMN M PEAKIIMU OOMEHA; CXeMbI U
YpaBHEHHSI XUMHYECKHUX PEaKITHii;




COOmMHOCUMb: HK30TEPMHUUYECKUE PEaKIUU U peaklUuu TOPEHHUs; KaTaluThyeckue U (epMEeHTATHBHBIE
peaKkuuu; METalll, OCHOBHBIM OKCHJ, OCHOBAaHUE, COJIb, HEMETaJUl, KUCIOTHBIA OKCHI, KUCIIOTa, COIb;
CTpOEHHE aToMa, BHJI XUMUYECKOW CBSI3U, TUIl KPUCTAJUIMUECKON peméTku U QU3MYecKre CBOMCTBA
BEIIIECTBA; HAX0XICHUE JIEMEHTOB B IIPUPOJIE U MPOMBITIICHHBIC CIIOCOOBI UX MOJIYYCHHUST; HEOOXOAMMOCTh
XMMHYECKOT0 MPOU3BOJCTBA U TPEOOBAHUN K OXpaHEe OKpY’KaroIlel cpebl; HEOOXOAMMOCTh MPUMEHEHUS
COBPEMEHHBIX BEIIECTB U MAaTEPUAJIOB U TPEOOBAHUH K 37J0pPOBhECOCPEIKEHUIO;

8b1068U2amsb U SKCIEPUMEHTAIBHO MPOBEPATH TMIIOTE3bl 0 XUMUYECKHX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa, CTPOCHMS M MMPUHAJIC)KHOCTH K ONPeIeIEHHOMY Kiaccy (TpyIIe) BEIIECTB;

NPOCHO3UPO8amMdb CIIOCOOHOCTDH BEILIECTBA MPOSBISATH OKUCIUTEIbHBIEC MM BOCCTAHOBUTEIBHBIE CBONCTBA C
y4ETOM CTETICHEH OKUCIICHHS JIEMEHTOB, BXOSIINX B €r0 COCTaB, a TAKXKE MPOJTYKTOB COOTBETCTBYIOIINX
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIU;

cocmaenims ypaBHEHHUS PEAKIUH C y4acTHeM THIIMYHBIX OKUCIIUTENICH U BOCCTAHOBUTENECH Ha OCHOBE
3IEKTPOHHOTO OallaHca;

onpeoensms BO3MOXKHOCTH TPOTCKAHUS XUMHYECKHX PEAKIMH Ha OCHOBE 3JIEKTPOXUMHUYECKOTO psija
HaANpPSDKEHUN METasuIoB, psiAa AJIEKTPOOTPHUIATEIbHOCTH HEMETaIOB, TaOJIUIIBI PACTBOPUMOCTH U yuéTa
YCJIOBUM MPOBEACHUS PEAKIU;

npo8oOUMb pacyémsl IO XUMHUECKUM (POopMyliaM M ypaBHEHUSM: JUIS BbIBOJA (GOPMYIIBI COCTUHEHUS 10
MAcCCOBBIM JIOJISIM 3JIEMEHTOB; JUISI IPUTOTOBJICHHUS PACTBOPA C UCIOJIBL30BAaHUEM KPHCTAUIOTHIPATOB; IS
HAXOXJIEHUS JIONMM BbIXOJAa TMPOAYKTa pEaKIMH IO OTHOIIEHHI0 K TEOPETHYECKH BO3MOXKHOMY; C
ucnoiib3oBanueM npasuia I 'eii-Jlroccaka 00 00bEMHBIX COOTHOIIIEHUSX Ta30B; C UCIIOJIb30BAHUEM TIOHATHN
«KMOIIbY», «MMOIIbY, «4UCI0 ABOTaIpO»; M0 TEPMOXUMUYECKUM YPaBHEHUSIM PEaKIIUU;

NPOBOOUMb XUMUYECKULL IKCNepUMeHm C HEYKOCHUTEIBHBIM COOJIIOICHUEM MIPAaBUI TEXHUKHU O€30MTaCHOCTH:
[0 YCTAHOBJCHHUIO KAUYeCTBEHHOTO W KOJIWYECTBEHHOIO COCTaBa COCAMHEHMS, MIpU  BBITIOJTHEHUH
MCCJICIOBATEIILCKOTO TIPOCKTA; B IOMAIIHUX YCIOBHSIX;

ucnonv3zoeams TPUOOPETEHHBIE KIIIOYEBbIE KOMIETEHIIMM [IJIsl BBIOJIHEHUS MPOEKTOB U Y4eOHO-
UCCIIEIOBATEIBCKUX PA0OT 110 U3yYSHHIO CBOMCTB, CIIOCOOOB MOTYYECHHUS U PACTIO3HAHHS BELIECTB;
onpeoenams UCTOUHUKA XUMUYECKON WH(MOpMaIIUU, MPEJCTABIATh CIIMCOK WH(GOPMAIIMOHHBIX PECYPCOB, B
TOM YHUCJIC U HA HHOCTPAHHOM SI3bIKE, TOTOBUTH HH(POPMAITMOHHEIN IMPOIYKT U MPE3EHTOBATH €T0;
00beKmueHo oyeHusams NHHOPMAITUIO O BEIIECTBAX U XMMHUYECKHUX MPOIIEeCccax, KPUTHUECKU OTHOCUTCS K
TMICeBIOHAYYHON MH(MOpMAIU, HeTOOPOCOBECTHOM pPEeKIaMe B CpPeJICTBaX MacCOBOM MHMOpMaInu;
co30asams MoOeny N CXEMBI JUI PelIeHUs] yUeOHBIX U MMO3HABATENbHBIX 3a/1a4.
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