BekoBa 3ceTt
KypenwieBHa

MNoanuean Uicposoi noanucsKo: Bexkosa
Jcer KypeiiuesHa

DN: O="TBOY "COWI N:12 r.Haspars™,
CN=Bexosa Ocet Kypeinuesa, E=
ingshkola12@mail.ru

AHHOmMayus K paboueti npozpamme npeomema «Xumusi» e

Pacronoxene:
[ara: 2022.09.01 23:49:59+0300"

aﬂ” O6yqammuxcﬂ 8_9 K/laCCOe Foxit PDF Reader Bepcusi: 12.0.2

Pabouast mporpamMmMa o xumuu Jyisi obyuaromxcs 8-9 KjaccoB cocrtaBieHa B COOTBETCTBUU C
TpeboBanusivu DefiepabHOTO TOCYAApPCTBEHHOrO 00pa3oBaTe/bHOTO CTAaHZApPTa OCHOBHOTO 0OIIIero
obpa3oBaHusi, yTBepk/eHHbIN [Iprka3zom MuHucTtepcTBa obpa3oBaHusi U Hayku Poccuiickoii ®esepauyu
or 17.12.2010 r Ne 1897 «O6 yTtBepkaeHun (egeparbHOTO TOCYAAPCTBEHHOTO 00pa30BaTeTbHOTO
CTaHZapTa OCHOBHOTrO 0011lero obpa3oBaHusi», Ha OCHOBe CJIeIYIOIIMX JOKYMEHTOB U MaTeprasioB:

3akoHa P® «O6 obpasoBanmu B Poccuiickoii ®epeparun» oT 29.12.2012 Ne 273-D3;

[Tpukasza Munnpocsewjenusi Poccuu ot 20.05.2020 Ne 254 «O ¢enepanbHOM TepeuHe
yueOHMKOB, PpEKOMEH/[yeMbIX K WCIO/Mb30BaHMI0 TIPH peanu3aliil HMMEIOIUX TOCY/IapCTBEHHYIO
aKKpeZMTalo obpa3oBaTe/bHbIX ITPOrpaMM HavasrbHOIrO 0011ero, OCHOBHOrO 00I1jero, cpejiHero o61iero
obpa3oBaHWUsI»;

Ha ocHoBe [IpumepHO¥ POrpaMMBbI 10 XUMHH.

B cooTBeTCTBHMM C 3TUMH /OKyYMeHTaMy OOyuaromjuecs [JO/DKHBI OBJaZIeTh MPHEMaMHU,
CBSI3aHHBIMH C OTIpeJieJieHleM TOHSTHMN: OrPaHWYMBATh WX, OMMCHIBaTh, XapaKTepHU30BaTb U CPaBHUBATh.
Tak kKak XWMUSI — HayKa OJKCIIepUMeHTa/nbHass, oOyuaroujecss [JO/DKHBI OBJaJeTb TaKUMU
ro3HaBaTe/lbHBIMA yUeOHbIMU [IeHCTBUSIMH, KaK 3KCIepuMeHT, Habsro/ieHue, H3MepeHHe, OIMCaHue,
MOJie/TMPOBaHMe, TUIOTe3a, BBIBOJ. B Tipollecce wu3yueHHWss Kypca y OOydYarOmMXCsl MPO/OJ/DKAOT
(hopMHpOBATLCS YMEHUs] CTaBUTh BOTMPOCHI, OOBSCHATH, KIacCU(ULMPOBAaTb, CPaBHHBATh, OMpeZessTh
WMCTOYHMKUA WH(OpMaLuy, MosyyaTb M aHa/JM3MpOBaTh €€, TOTOBUTb WH(OPMALIMOHHBIA MPOAYKT,
Mpe3eHTOBaTh €ro M BecTd AucKyccuro. CriefioBaTesbHO, AesTelbHOCTHBIA TMOAX0J B U3yYeHUHd XUMHU
CTIOCOOCTBYIOT  /IOCTI)KEHMIO JIMYHOCTHBIX, TIPeAMETHBIX M MeTarpeJMeTHbIX 00pa3oBaTe/bHBIX
pe3y/IbTaToB.
B oCHOBY Kypca 10/10’KeHbl C/IelyIOLIe Heu:
® MarepuasbHOE eJUHCTBO U B3aMMOCBSI3b OOEKTOB U SIBJIEHUI ITPUPO/IbI;
® Beayllasi poib TEOPETUYeCKMX 3HAHUM [/s1 OOBSCHEHHS Y TIPOTHO3MPOBAHUS XUMHUECKHX
SIBJIEHUM, OL[eHKH UX MPaKTUYeckoi 3HaulMOCTH;
®  B3aMMOCB$3b KAUeCTBEHHOW U KOJMUECTBEHHOW CTOPOH XUMUYECKHUX OOBEKTOB MaTepralTbHOTO
MUPa;
® pasBUTHME XMMHUUECKOM HayKu M TPOW3BOJCTBO XHWMHUYECKHX BeleCTB U MaTepuanoB AJisi
y/IOBJIETBOPEHUsI HACYIIHBIX MOTpeOHOCTel uesoBeka M 00IecTBa, pelieHUs TI100ambHbBIX
npobJieM COBPeMEeHHOCTH;
® TreHeTHYeCKas CBSI3b MEXX/Y BelleCTBaMH.
OTU Kziey peann3yroTcsl B Kypce XMMHAM OCHOBHOM LIKOJIbI ITYTEM [JOCTV)KEHUS! C/IeIVIOIINX IieTed:
*  dopmuposaHue y ydaluxcsi XMMUUeCKON KapTUHbI MHPa, KaK OPraHUueCcKOi 4acTH ero L{eJI0CTHOM
eCTeCTBeHHO-HayUHOW KapTHHBI.
* Pazeumue TmO3HaBaTe/NbHBIX WHTEPECOB, WHTE//IEKTyaJIbHBIX M TBOPUECKMX CriocobHOCTel
yualyxcss B TpoOLiecce U3yueHMs] UMM XMMHUeCKOM HayKu U eé BK/aJa B COBPeMEeHHbIN HayuHO-
TeXHUUeCKWU! Tmporpecc; (OpMHUpOBaHHWEe BaXKHEWIIMX JIOTMUECKWX Orepalvii MbILieHus: (aHamms,
cuHTe3, 00001eHre, KOHKpPeTH3allysi, CPaBHeHHe U [p.) B TPOLiecce MO3HAHUSI CHUCTeMbl Ba)KHEMIINX
TIOHSITHM, 3aKOHOB 1 TeOPHI O COCTaBe, CTPOEHUH U CBOMCTBAaX XMMHUUYECKUX BeIL[eCTB.
*  BocnumaHue yOeXIEHHOCTH B TOM, UTO NPUMeHEHHe T0/JyYeHHBIX 3HAHUM W YMEHHUH 10 XUMHU
BJISIeTCs 00BbEKTHBHOW HeoOX0JUMOCThIO [ijisi 6e30macHOM paboThl C BellleCTBaMU M MaTepHaiaMH B
OBbITY ¥ Ha TIPOM3BO/ICTBE.
* IIpoexmupoeaHue u peanusayusi BbITyCKHHKaMH OCHOBHOW IIKO/bI JMYHOM 0OpasoBaTe/bHOM
TPaeKTOpWH: BBIOOp Tpoduas oOyueHWss B  CTapiied IIKoJe WM  MpodecCHOHaNTbHOTO
obpa3oBaTesbHOrO yUpex/eHusl.
* OenadeHue KaOUeBbIMU KOMNemeHYusiMu: y4eOHO-TIO3HABaTeNbHBIMH, HWH(POPMAIIOHHBIMH,
L|eHHOCTHO-CMBIC/IOBLIMU, KOMMYHHUKATHBHBIMU.
[Tporpamma Kypca peasm3yeTcs C TIOMOILBIO CIeYIOIIero yueOHO-MeToAnIeCcKOro KOMITIeKCa:



1.

YuebHUK  Asii oOujeoOpa3oBaTenbHBIX  yupexzaeHwi — «Xumus. 8  kmace»  (aBTOp

Pymsurtuc I'.E., ®enpaman @.1".). Mocksa: "[IpocselijeHue"

2.

YuebHuk g obmjeoOpa3oBaTenbHBIX — yupexaeHui — «Xumus. 9 Kjmace»  (aBTOp

Pymsurtuc I'.E., ®enpaman @.17). Mockga: "IIpocBeleHue”

Kypc

paccuuTaH Ha 00si3aTe/lbHOe M3ydeHHe mpegMera B 00béMe 70 yueOHBIX YacoB 10O 2 Yaca B HEJIeNt0

U 68 4 110 24 B Heie/t0 B 9 Kiacce.

Codepiicanue npozpammbl npedcmas/ieHo c/1edyrwjumu pasoenamu:
1. mosicHUTe /TbHAs 3arrcKa
2. TIJIaHUpyeMble pe3y/IbTaTbl OCBOEHHUs Y4eOHOTo rpeaMeTa;
3. cofiep>kaHue yueOHOro rnpesmera;
4. TeMaTHYecKoe IJIAHUPOBaHME C yKa3aHWeM KOJMUYecTBa 4YacoOB, OTBOJUMBIX Ha OCBOEHMe

Ka)K/10¥ TeMbl, C yuéToM paboyeii IporpaMMbl BOCTIUTaHUS.

Mecmo Kypca & yue6HOM naaxe
Ha usyuenue npeamera «Xvumusi» BoigessieTcss 70 yacoB B rof, B 8 kiacce, 68 yacos B roz B 9

KJ/acce.

I1nanupyemble pe3yibmambl oceoeHust yue6H020 npedmema

JINUHOCTHBIE P€3y/1bTdThbl

1.

2.

OCO3HaHWe CBOEW 3THUYECKOW TPUHAAJIe)KHOCTH, 3HAHME UCTOPUM XWMHUM U BK/a/la POCCUKMCKOU
XUMHUUECKOM HayKU B MUPOBYIO XMMMUIO;

(opMrpOBaHrE OTBETCTBEHHOTO OTHOIIEHHS K TO3HAHMIO XMMHU; TOTOBHOCTH U CIIOCOOHOCTH
yuallyMxcss K CaMOpa3BUTHIO U CaM00OOpa30BaHMIO Ha OCHOBe M3yueHHbIX (DAKTOB, 3aKOHOB U
TEOPUM XWMHUH; OCO3HAaHHOTO BbIOOpPA U MOCTPOEHHE WHAWBHYadbHONH 00pa3oBaTebHOU
TpPaeKTOpUY;

(hopMrpoBaHue 11e/I0CTHOW eCTeCTBeHHO-HayUHOW KapTHHBI MUPa, HEOTbeMJIEMON YaCTbi0 KOTOPOM
IBJISIETCS1 XUMHYeCKasi KapTUHa MUPa;

OBJIaJileHre COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM yYPOBHIO Pa3BUTHs HAyKU U 0OIIleCTBEeHHON
MPaKTHKH, B TOM YHUCJIE U XUMHUYECKUM;

OCBOEHUe COLMa/IbHBIX HOPM, NpaBW/I MOBe/leHus], pojeid U (OopM COLMaTBHOW XKU3HU B COLIUyMe,
MpUpOJie ¥ YaCTHOM >KU3HM Ha OCHOBe 3KOJIOTMUeCKOW KyJ/bTyphbl U Ge3omacHoro obpaiijeHus C
BellleCTBaMM U MaTepUaiaMy;

¢hopmMHrpoBaHre KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOLL[eHUH CO CBEPCTHUKAMH U B3POC/IbIMU B
riporjecce oOpa3oBaTe/IbHOM, 00I[eCTBEHHO TI0JIe3HOM, yueOHO-MCC/ie[0BaTeIbCKOM, TBOPUECKOH U
JIPYTUX BUJOB [1eITeIbHOCTH, CBA3aHHBIX C XUMHEM.

METaHPEAMETHbIe pPe€3y/1bTdThbI:

1.

2.

orpefiesieHre 1ieieli COOCTBEHHOro 00yueHus], OCTAaHOBKA U (HhOpMy/TUpOBaHUe fjist CeOsi HOBBIX
3aziau;

TUTAaHUPOBAHKe TyTel JOCTIKeHUs )KelaéMOro pe3ysibTaTa 00yueHHst XUMUHU KakK TeOPETHUEeCKOTro,
TaK U 9KCIIePUMEHTAIBbHOTO XapaKTepa;

COOTHECEHHWEe CBOMX JEeHCTBHH C MTAHMPYEMBIMHU Pe3y/IbTaTaMM, OCYIL[eCTB/IEHHEe KOHTPOJISI CBOEH
JesITeIbHOCTH B TIPOL[ECCe JOCTIDKEHHs pe3yJbTara, OIpejeneHre CriocoboB JeHCTBUE TMpH
BBITIO/THEHHUHM 1a00PaTOPHBIX U MPAKTHUECKUX pPaboOT B COOTBETCTBMM C TMPaBWIAMH TEXHUKH
6e30macHoOCTH;

ompefie/ieHHe MCTOYHMKOB XHMHUYECKOH WHGOpMALK, TMOyueHHe M aHaIu3 e, CO3[JaHue
HMH(OPMAIMOHHOIO TIPOJYKTA U ero Mpe3eHTalys;

HCI0/Ib30BaHHE OCHOBHBIX HWHTE/IJIEKTYa/lbHbIX Ofepaldi: aHaliM3a W CHUHTe3a, CPaBHEHUS M
cHCTeMaTH3al[ii, 0000IeHHs] U KOHKPeTU3al[iH, BbISB/IEHHe MPUUMHHO-C/IeJCTBEHHBIX CBs3ed U



MOCTPOEHNEe JIOTUUECKOr0 PacCy’KAeHUsl M YMO3akK/IoueHUs: (MHAYKTUBHOTO, [elyKTUBHOTO U TI0
aHaJIOrMy) Ha MaTepuasie eCTeCTBeHHO-Hay4YHOr 0 CO/leprKaHus;

6. yMmeHMe coO37aBaTb, NPUMEHSATh U NPe0Opa30BBIBaTh 3HAKM M CHMBOJIBI, MOJE/NN U CXeMbl [JIst
peliieHUst yueOHBIX U M03HABaTe/IbHbIX 3a/iay;

7. ¢dopmHMpoBaHHMe M pa3BUTHe SKOJIOTUYECKOTO MBIIIJIEHHsl, YMeHWe T[IpUMEeHSITb ero B
M03HaBaTe/IbHOM, KOMMYHUKaTUBHOM, COLIMA/IbHOM MPaKTHKe Y NPo(eCcCUOHaIbHOW OpHUeHTaluy;

8. TeHepupoBaHHe Wel U OTpeZiesieHre CPeCTB, HeOOXOJUMBIX /IS X pean3aliyy.

IIpeagMeTHBIe pe3y/1bTaThI:

YueHuk Hayyumcsi: 0603HaYamb XUMHUUYECKHE 3J/IEMEHTBI, HA3bIBATb WX M XdPAKTE€PU30BATb Ha OCHOBE

TOJI0XKeHUs1 B epruoanuecko cucteme /1. I. MeHpeneeBa;
¢opmyauposamb V3yueHHbIe TIOHSATHS: BeIlleCTBO, XUMUUYECKUI 3/IeMeHT, aTOM, MOJieKy/ia, UOH, KaTHOH,
aHUOH, MPOCTOE U C/I0’KHOE Bell[eCTBO, XUMUUeCKasi peaki[ysi, BU/Ibl XUMUUeCKUX peakLui U T. 11.;
onpede/nsimb TI0 (opMyJjiaM COCTaB HEOPraHUUeCKWX M OpPraHWYecKuX BellleCTB, BaJeHTHOCTU aTOMOB
XMMUUYECKHX 3/IEMEHTOB WU CTENeHU UX OKUCJIeHUS;
noHuUMams UHQPOPMaIIUI0, KOTOPYIO HECYT XUMUUeCKHe 3HaKU, (HOpPMYJIbl U YpaBHEHUS ;
ymMemb Kaaccuguyupogams MPOCThIe (MeTasl/ibl, HeMeTasulbl, 6/1aropo/iHble Ta3bl) U C/I0XKHBIe (OMHApHbIE
COeJMHEHUs, B TOM YWC/Ie U OKCHAbI, a TakKKe THIPOKCUbI — KUCJIOTbI, OCHOBaHUS, amdOTepHbie
TU/IPOKCHU/IBI — U COJIM) BEILleCTBa;
¢popmynuposamb ieproOJAYECKUM 3aKOH,
00BACHSIMb CTPYKTYPbI U MH(OPMAL[K, KOTOPYIO HECET repuoindeckasi CCTeMa XUMHUYeCKHUX 3JIeMeHTOB
. . MeHpeneesa,
PACKpbl8amb 3HaYeHUs TIePUOJUYECKOr0 3aKOHa;
Xapakmepu308amb CTPOEHUE BellleCTBa — BU/bl XMMUUECKUX CBSI3el Y TUIbl KPUCTA/UTMUECKHX PELIETOK;
onucbieamb CTPOEHHE aTOMOB XHWMHWYECKUX 3JIeMEHTOB C TMOpSAKOBbIMH Homepamu 1—20 u 26,
omobpadiceHue UX C TIOMOILBIO CXeM;
cocmaegnsimb GOpMYJIbl OKCHI0B XUMUUECKUX 3/IEMEHTOB U COOTBETCTBYIOIIUX UM TUAPOKCUIOB;
nucamp CTPYKTypHble (OPMYJbl MOJIEKY/SIPHBIX COeJUHEHUM U (POPMY/IbHBIX €JUHUL] WOHHBIX
COeJJMHeHUM 110 BaJIleHTHOCTHU, CTeTleHW OKWUC/IeHUsI UK 3apsily MIOHOB; (hopMy/a1upo8amb OCHOBHbIE 3aKOHBI
XUMUH: TOCTOSTHCTBA COCTaBa BellleCTB MOJIEKYJ/IIPHOTO CTPOEHHsl, COXPaHEeHUsI MacChl BeIecTB, 3aKOH
ABorazipo;
¢opmynuposamb OCHOBHBIE TOJI0)KEHUS] aTOMHO-MOJIEKYJ/IIPHOTO YUYeHHsI U TeOPUX 3/1eKTPOUTAYECKOU
JUCCOoLMALY;
onpede/simb TIPU3HAKY, YCIOBUS MPOTeKaHKs 1 TIPeKpallieHUsi XUMUUeCKUX pPeakiiuii;
cocmaensimb MOJIEKY/SIpHbIE YPaBHEHHSI XMUMHUUECKUX PEeaKI[|i, MOJTBeP)KAAIoNINX 00Ire XUMUUeCKHe
CBOMCTBA OCHOBHBIX K/IaCCOB HEOPraHWYeCKWX BeIleCTB U OTPaKalwlIWX CBSI3U MeXy KjlacCaMu
COe/IMHEeHU;
cocmaensimb ypaBHeHUsI peaklyii ¢ yuyacTheM 3/1eKTPOJIMTOB TakxKe B MOHHOU dopMe;
onpede/simb TI0 XUMUUeCKUM YpaBHEHUSsIM TIPUHA/IJIeXKHOCTU peaki|ii K Oripe/ie/IEHHOMY TUITY WU BUAY;
cocmae/isimb ypaBHEHUs] OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX Peaki[iii C OMOIbI0 MeTO/ja 3/IeKTPOHHOI'O
OasaHca;
NpuMeHsimb TIOHSITUE «OKUCJIeHHWEe» U «BOCCTAHOBJIEHUWE» [Jii XapaKTePUCTUKKM XUMHUEeCKUX CBOMCTB
BelLleCTB;
onpede/isimb C TIOMOIIbIO KaueCTBEHHBIX PeaKI[Ui XJIOpH-, Cy/ib(dar- U KapOOHAT-aHMOHOB M KAaTHOHA
aMMOHUS B pacTBODE;
00®sicHIMb MHOTO00Opa3re TIPOCTHIX BEIleCTB SIBJIeHUeM aJIJIOTPOITHH C YKa3aHWeM eé TIPUYKH;



cobaodamsb nipaBuia 6e3omacHoi paboThl B XUMUUECKOM KabuHeTe (labopaTtopun).
YyeHUK noayyum 803MOHCHOCMb HAYYUMbCS:
ucnonb308amp TIPU XapaKTepUCTHKe TpeBpallleHHi BelljeCTB TMOHATUS «XMMHUecKas PeakLiyisl», «peaKL{iH

COe/IHEHHST», «PeaKLi Pa3/IoyKeHs», «PeakLi 0OMeHa», «peakLiH 3aMeleHus», «Peaklii HeUTpaTr3aln»,
«9K30TepMUUECKHe peakliM», «5HJO0TepMUUecKre peaklih», «o0paThMble peakLi», «HeoOpaThMble

peaKkiun», «OKUC/TUTE/TbHO-BOCCTAaHOBUTE/IbHBIE PEAKIMKW»; XapaKTePU30BaTh O0Ie XUMUUECKUe CBOMCTBA
am(OTepHBIX OKCUZIOB U THIPOKCU/IOB,;

npugooumb TIpUMephbl peakluii, TOATBEPXKJAOIUX XUMHUeCKWe CBOMCTBA aM(OTEpHBbIX OKCUOB -
TUAPOKCUJIOB;

0agamb XapaKTepPUCTUKY XWMHUYECKUX peaklUid M0 UYMCIy M COCTaBy MCXOJHBIX BeleCTB U MPOAYKTOB
peakiuM, a Takke TersioBoMy 3¢¢eKTy; HarpaB/eHUuI0 NPOTeKaHWs peaklUW; W3MeHeHWIO CTeTleHei
OKHCJIeHUSI 5/IEMEHTOB; arperaTHOMY COCTOSTHUIO MCXOZHBIX BeIlleCTB; YYaCTHIO KaTajiru3aTopa;

00BSICHAMb U nNpugooumb npuMepbl BIUSHUS HEKOTOPbIX (akTOpoB (MPUPOZAA pearupyrolux
BeIlleCTB, KOHLIEHTpAlLYsl BeIlecTB, JaBJjieHre, TeMmrieparypa, KaTaau3aTtop, MOBEPXHOCTb COMPHUKOCHOBEHUS
pearvpyroLiX BeleCTB) Ha CKOPOCTb XUMUUYECKUX peaKLni;

Habmo0amp U ONUCbIBGAMb ypAaeHeHUsl pedkyuill MeXKIy BeIleCTBaMM C TIOMOIIBIO eCTeCTBEHHOrO
PYCCKOTO WUJIX POJHOTO) s13bIKA U S13bIKa XUMUU;

nposooumb Onbimbl, TIOATBEPKAAIOIIe XUMHUeCKre CBOMCTBA aM(OTepHBIX OKCHAOB U THAPOKCH/IOB;
3aBUCHMOCTb CKOPOCTH XMMHYeCKOW peakly OT pa3/uuHbIX ()akTopoB (MPUpOJA pearvpyroliyxX BeLecTB,
KOHLIEHTpalUsi  BelllecTB, JiaBjieHWe, TeMIriepaTypa, KaTajqu3aTop, IIOBEPXHOCTb COMPHUKOCHOBEHUS
pearvpyroL1Xx BellecTB);

UCNno/b308amb TPU XapaKTEePUCTHKe METa/VIOB U WX COeJUHEHWW TMOHATHS «MeTas/UTbl», «psifi aKTHUBHOCTH
MeTaJl/IOB;

dasamb Xapakmepucmuky XAMUYECKHX 3J/IeMeHTOB-MeTa/UIoB (IL[eJIOYHBIX MeTas/IoB, MarHus, KaibL[us,
aJFOMUHUS, JKesie3a) MO HX TosiokeHHto B [lepuojuyeckoil cucteMe XUMU4eckux 3siemeHToB [. .
MeniesieeBa (XMMUYECKUN 3HAK, TIOPSIIKOBbIM HOMep, Mepuo/i, TPyIia, MOArpyIina, OTHOCUTE/IbHasi aTOMHast
Macca, CTpOeHHe aToMa: 3apsifi sipa, YMC/IO0 TIPOTOHOB M HEMTPOHOB B sifipe, oOIljee UMC/IO 3/IeKTPOHOB,
pacripefiesieHre 3/IeKTPOHOB IO 3/IEKTPOHHBIM CJI0sSIM; TIPOCTOe BellecTBO, ¢opMysia, Ha3BaHUE U THII
BBICIIIETO OKCH/A U TUJIPOKCU/A);

Ha3bleamb COeJMHEHWsI MeTa/UIOB U COCTaB/IATh MX (DOPMYJibl TI0 Ha3BaHWIO; XApAKmMepu308dmb CTPOEHUE,
obiupe Gu3MUecKWe W XUMHUUYECKWe CBOMCTBA TIPOCTBIX BEIIECTB - METAslIOB; O0®ACHAMb 3aBUCUMOCTH
CBOMCTB (WM TIpe/icKa3blBaTb CBOMCTBA) XUMMWYECKHX 3/1€eMEHTOB-MeTa/uioB (paguyc, MeTa/UTnyecKue
CBOMCTBA 3/IEMEHTOB, OKHC/IMTE/TbHO-BOCCTAHOBUTE/IbHBIE CBOWCTBA 3/IEMEHTOB) M 00pa3yeMbIX HMU
coeflMHeHMM  (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCWJOB U THAPOKCHZOB, OKHUC/IUTEbHO-
BOCCTaHOBHUTeJIbHbIE CBOMCTBA) OT MosiokeHusi B [leproanueckoit crcteMe XUMHUUeCcKux 3jeMeHTOB []. U.
MeHpeneeBa;

onucbleamp 00IIIe XUMUUeCKHe CBOMCTBA METAJ/IJIOB C TIOMOIIbI0 eCTeCTBEHHOTO (PyCCKOT0 WK POJHOI0)
13bIKA U S13bIKa XUMUU;

cocmaensimb MOJEKYJ/ISIpHble YpaBHEHUs peakliMi, XapaKTepr3yIoLUX XMMUUeCcKre CBOMCTBA MeTasljIoB U
WX COeIMHEeHHWH, a TaK)Ke 3JIeKTPOHHbIE YPaBHEHUSI MPOLIeCCOB OKUC/IeHUSI-BOCCTAHOBIEHNSI;
YCMaHaenueamps NPUUYUHHO-C1e0CMBEHHble C8513U MeXY CTPOEHHEeM aToMa, XMMUYeCKOW CBSI3bl0, TUIIOM
KPUCTa/UTMYeCKOW DeIIeTKU MeTa/yIoB M UX COeJMHeHWH, WX OOmUMH (DHU3NYeCKUMHA U XUMHUE CKUMU
CBOMCTBaMU;

npoeooumb pacuemsl 0 XUMUUYECKUM (HOpMyJiaM U YpaBHEHUSIM PeaKLvi.

NnoHUMAamsb: XUMHUYECKYIO CHUMBOJIMKY: 3HdKW XUMHWUYECKUX 3JIEMEHTOB, (bOpMYIIbI XHUMHWYECKHX BeIlecCTB,
YPaBHEHHA XUMHUUECKHUX peaKL[Hﬁ; BaKHEHIIINEe XMMUUECKHe TTOHSTHS: BelecTBo, XUMHUEeCKUMN 2JIEMEHT,




aToM, MOJIeKyJla, OTHOCUTe/IbHble aTOMHas U MOJIEKYJISIpHasi MacChbl, UOH, KaTMOH, aHWOH, XUMHUYecKas
CB$I3b, 3JIEKTPOOTPHULIATENILHOCTh, Ba/leHTHOCTb, CTEleHb OKUC/IeHUS, MOJIb, MOJISIPHAas Macca, MOJISIPHBIN
00bEM, pacTBOPBI, 37EKTPOJUTHI ¥ HEJIEKTPOUTHI, 3JIEKTPOIUTHUECKAs [JUCCOLMALVS,, OKHC/IUTENb
Y BOCCTAHOBUTE/Ib, OKMCJIEHHE U BOCCTAHOBJIEHHME, TelJIOBOM 3¢ (eKT peakL[ii, OCHOBHbIE TUIbI PeaKLvii B
HeopraHuueckol XvMMuM; (OpMYIMPOBKM OCHOBHBIX 3aKOHOB M TEOPUN XMMMU: aTOMHO-MOJIEKYJISIPHOTO
yUeHHUs; 3aKOHOB COXpaHeHUsl MacChl BeIecTB, IIOCTOSIHCTBA COCTaBa BelecTB, ABOrajpo;
neprojyeckoro 3akoHa [1. 1. MeHjeneeBa; TeOpUM CTPOEHUs] aTOMa U yUeHHUs] O CTPOEHUH BelleCTBa;
TeOPUU 3JIeEKTPOJIUTUUECKOMN AUCCOLMALIMY U YUeHUs] O XMMUUeCKOM peakLnu;

Ha3bleamb XUMHYeCKHUe 3J1eMeHTbl; COe[MHeHWs] M3Y4YeHHBbIX K/IacCOB HeOpraHWYeCKUX BelllecCTB;
OpraHMuecKre BellecTBa M0 UX (popmyJ/ie: MeTaH, 3TaH, 3TWIEeH, alleTUIeH, MeTaHOJ, 3TaHOJI, TJIULEPUH,
YKCyCHasi KUC/IOTa, [JIF0K03a, Caxapo3a;

00bCHSIMb: (U3NUECKUN CMBIC/T aTOMHOTO (TIOPSKOBOr0) HOMepa XHWMHYeCKOro 3jieMeHTa, HOoMepa
IPYyMIIbl ¥ Nepuojia B nepuoguueckoil cucreme [1. V1. MeHjeneeBa, K KOTOPbIM 3/1eMeHT MPUHA/|IEXKUT;
3aKOHOMEpPHOCTHU U3MEeHEeHMs] CTPOeHMsI aTOMOB, CBOMCTB 3/IeMEHTOB B TpeJie/iax MajbIX MepruosioB U A-
TPYI, a TakKe CBOWCTB 00pa3yeMbIX MMH BBICIIMX OKCH/IOB U THPOKCHJOB; CYyILIHOCThH IIpoLiecca
3/IeKTPOJIMTUUECKON IMCCOLMALMM U PeakLiii MOHHOTO 0OMeHa;

Xapakmepu308amb: XAMHUUeCKHe 3/IeMeHThl (0T BOZOpOZA [0 KabLis) Ha OCHOBE WX IIOJI0XKEeHHs
B TIepUOJUUeCKON cucTeMe XUMUYecKux 37emeHToB [I. V. MeHzeneeBa U ocoOeHHOCTel CTpPOeHUs WX
aTOMOB; B3alMOCBSI3b MEXJy COCTaBOM, CTPOEHMEM U CBOWMCTBaMM HeOpPraHMYeCKUX BellecTs;
XMMHUUEeCKHe CBOMCTBA OCHOBHBIX K/IaCCOB HEOPraHWYEeCKUX BellecTB (IIPOCThIX BeLeCTB — METa/JIOB U
HeMeTaJl/IOB, COe/IMHEeHUI OKCU/IOB, KUC/IOT, OCHOBaHWM, aM(OTEePHBIX OKCHUJIOB U TUIPOKCU/IOB, COJIel);
onpede/fsimb: COCTaB BelLeCTB MO WX (OpMyJiaM; BaJeHTHOCTb M CTENeHU OKHWC/IeHHsI 3JIEMEHTOB B
COeZIMHEeHUM; BUJbl XUMHUECKOW CBSI3W B COEJUHEHHSX; THUIbl KPHUCTA/UIMYECKUX PeIISTOK TBEPIBIX
BeLL|eCTB; NIPUHA//IE)KHOCTD BEILeCTB K ONpezie/IEHHOMY KJ/IacCy COeZJMHeHWH; TUIbl XUMUYECKUX peakLii;
BO3MO>KHOCTb ITPOTEKaHUsI PeakL[iii MOHHOTO 00MeHa;

cocmaensimb: CXeMbl CTPOEHHWs] aTOMOB IepBBbIX JBaZLlaTh 3/€MEeHTOB mepuojguyeckoid cucrtemsl 1. .
MengeneeBa; ¢GopMy/abl HeOpPraHWMUeCKUX COeJJMHEHHWM W3yUeHHbIX K/acCOB BeleCTB; YPaBHEHUs
XUMUUECKHUX peakLdd, B TOM UHC/Ie OKHUC/IUTEJbHO-BOCCTAHOBUTE/BHBIX, C TOMOLLBI0 MeToZa
3/IEKTPOHHOTO DOaraHca;

6e3onacHo obpawjambCs: ¢ XUMUUECKOW TIOCY/10M 1 1abopaTopHBIM 000pYZI0BaHUEM;

npoeooumb XUMUYECKUl 5SKCnepuMeHm: TIOATBEP)KIAIIMI XUMUUECKMM COCTaB HeOpraHW4YeCKUX
COeJMHEeHWU; TMOJATBEepP)KAA0L1I XMMHUYeCKre CBOMCTBA M3YUEHHbIX K/IaCCOB HEOPraHWUeCKUX BeILeCTB;
M0 TIOJyYeHWI0, COOMpaHMI0 W Ppaclo3HABaHUIO Ta3000pa3HbIX BeljecTB (KUCIOPOZA, BOAOPOJa,
YT7IeKUC/IOTO ra3a, aMMHUaKa);fio ompefiesieHu0 XJI0puj-, CyJyibhaT-, KapOOHAT-MOHOB M MOHA aMMOHUS
C MOMOLIIbI0 KaUeCTBEHHbBIX peakLvii;

8bIYUC/ASIMb: MaCCOBYIO [IOJIF0 XUMHUYECKOro 3jieMeHTa 1o ¢opMyJie COeAUHEHHs; MacCOBYIO JIOJIHO
BellleCTBa B paCTBOPE; MacCy OCHOBHOTO BeIleCTBa 10 M3BECTHOM MacCCOBOM [JO/M TIpHUMeceii; 00BEMHYIO
JIOJIF0 KOMIIOHEHTa ra30BOM CMeCH; KOJIMUeCTBO BellleCTBa, 00bEM WM MacCy BellecTBa IO KOJMUEeCTBY
BeIecTBa, 00BEMY WM Macce peareHTOB, UM TIPOJYKTOB PeaKL|H;

ucnonb3o0eamp nNpuobpeméHHble 3HAHUS U yMeHUsl 8 Npakmuueckol Oesime/nbHOCMU U NOBCEOHEeB8HOL
Jcu3Hu: Asisi Ge3omacHOro oOpaijeHusi C BelleCTBaMM M MaTepuajaMd B TIOBCEHEBHOW >XU3HU U
rpPaMOTHOT'O OKa3aHHsl TIepPBOi MOMOIIM TIPY 0KOTaX KUC/IOTaMU U 1ijesiouamu; Jijist 00BbsICHEHUST OT/AeTbHbBIX
(akTOB Y MPUPOJHBIX SIBJIEHUM; [JI1 KPUTHUYECKOM OLleHKH MH(OPMaLMM O BelllecTBaX, UCMO0/b3yeMbIX B
ObITY.

BbinycKHUK noay4um 803MOMCHOCMb HAYYUMbCA

Xapakmepu308amb OCHOBHBIE METOAbI TIO3HAaHUS XUMHUYECKHX OOBeKTOB: Ha0/ofieHHe, HM3MepeHHe,
9KCTIepUMEHT, MO/le/TUPOBaHue;

pazauuamsb XUMUAYecKue 00BeKThI (B CTaTHKE): XUMHUECKHe 3/IeMEeHTHI U TIPOCThIe BeIeCTBa; MeTalIbl U
HeMeTaslbl U XapaKTepu30BaTh OTHOCHTE/IbHOCTh TPUHA/JIEKHOCTH TaKWX OOBEKTOB K TOW WM WHOM
TpyIie; OpraHNuYecKre M HeopraHuveckKue COeVHEHUs; TWAPOKCHABI (KUC/IOPOACOep)Kalliie KUCIIOTHI,
OCHOBaHMsl, aM(oTepHble TH/POKCH/bI);0KCH/IbI HecosieoOpasyrole U cosieobpasytoliye (KUC/IOTHbIE,




OCHOBHBbIe, aM(pOTepHbI€e);Ba/IeHTHOCTb U CTelleHb OKUC/IeHUSs]; CUCTeMaThyeCKre U TPUBUA/IbHble TEPMUHBI
XUMHAYEeCKOM HOMEHK/ATyphl; 3HAaKOBYH) CHUCTEMY B XUMHUUA (3HAaKMU U (OPMYJ/bl, UHAEKCHl U
KO3((QULIMeHTbI, CTPYKTYpPHble W MOJIeKYy/IspHble (OPMYJIbl, MOJIEKY/ISIPHble W WOHHbIE YPaBHEHUs
peaklyi, TI0/IHble M COKpallléHHble WOHHbIE YypaBHEHUs peaklWid, TepMOXWMHUUeCKHWe ypaBHEeHWUs,
0003HaueHUs CTeTNleHr OKWC/IeHUs U 3apsiia MOHa B pOpMyJie XMMHUUECKOTO COeJUHeHMs);

pasiuyamb XUMHYeckKre 0OBeKThl (B JuUHAMHUKe): (U3dyecKhe U XUMHUUYECKHe CTOPOHBI TIPOLIeCCOB
PaCTBOPEHUs ¥ JMCCOLMALIMH; OKHCUTEe/TbHO-BOCCTAaHOBUTE/IbHBIE PEaKIMU U peakiyuu oOMeHa; CXeMbl 1
ypaBHeHUsI XUMUYeCKUX peaKL1ii;

COOMHOCUMb: 5K30TePMHUYECKHe peakl[uM W peaklUd TOpeHus; KaTaluTuueckKhe U (epMeHTaTUBHbIE
peakluy; MeTasl, OCHOBHbIM OKCHJl, OCHOBaHWe, COJib; HeMeTas/ul, KACIOTHbIA OKCHJ, KUC/IOTa, COJIb;
CTPOEHUe aToMa, BMJ, XUMMUECKOW CBSI3M, TUI KPUCTa/VIMYeCKOM pelIETKH U (u3nueckue CBOMCTBa
BeIlleCTBa; HaxOoX/eHWe 23/IeMeHTOB B TIPUPOZe U TIPOMBIIUIEHHbIe CMoco0bl WX TOMy4eHus;
HEOOXOZMMOCTh XMMWYECKOrOo TIPOM3BO/ICTBA W TpeOOBaHMIA K OXpaHe OKpYJKawolleld Cpebl;
HeoOXO/IUMOCTb ~ TIPUMEHeHHsI  COBPEMEHHBbIX  BelleCTB M  MaTepuajioB U TpeOoBaHUIT K
3/10pPOBbeCOepeKeHHIO;

8bl08U2AMb U IKCIIEPUMEHTAIbHO TPOBEPSITh THUIIOTe3bl 0 XMMUYEeCKUX CBOMCTBAX Bel|eCTB Ha OCHOBE WX
COCTaBa, CTPOEHKs U NPUHA/JIeXXHOCTHU K Orpe/ile/IEHHOMY Kraccy (TpyIine) BellecTs;

Npo2HO3UPOBAMb CTIOCOOHOCTH Bell|eCTBa MPOSIB/STh OKUC/IUTe/IbHbIe WM BOCCTaHOBUTE/IbHbIe CBOMCTBA C
YUETOM CTereHeil OKUC/IeHHs 371eMeHTOB, BXOASLMX B €0 COCTaB, a TAK)Ke MPO/YKTOB COOTBETCTBYHOIIUX
OKHC/IUTeTbHO-BOCCTAHOBUTE/BHBIX PeaKLvii;

cocmaensimb ypaBHEHHUsl peaklUid C ydyacTMeM TUITMYHBIX OKUC/IUTe/ell M BOCCTAaHOBUTe/IeM Ha OCHOBe
3JIeKTPOHHOTO OanaHca;

onpede/nsimb BO3MOYKHOCTb TPOTEKaHHsI XMMMUECKMX peaklUii Ha OCHOBe 3/1eKTPOXMMHYECKOro psja
HanpsDKeHWH MeTaslioB, psiia 371eKTPOOTPHULIATeTbHOCTU HeMeTaslsioB, TabJULbl paCTBOPUMOCTH M y4éTa
YCJI0BUM MPOBE/I€HUS PeaKLInii;

npoeooumb pacyémsl 1Mo XUMUUeCKUM (opMysiaM U YpaBHEHUsIM: [i/1sl BbIBOZA GOPMYJIbl COeJUHEeHHsI 110
MacCCOBBIM /10J1SIM 371eMEeHTOB; [i/Isl IPUTOTOBJIEHMSI pacTBOpPa C UCI0/Ib30BaHUEM KPUCTa/UIOTH/PATOB; /s
HaXOXKJeHUs [I0JId BbIXOJla TPOAYKTa peakLUW{d 110 OTHOLIEHWI0 K TeOpeTUYeCKd BO3MOXKHOMY; C
WCII0/Ib30BaHMeM TpaBuia [eil-Jltoccaka 00 0OBEMHBIX COOTHOIIEHHSIX Ta30B; C HCIOJIb30BaHHEM
TIOHSATUIN «KMOJIb», «MMOJIb», «UMCJI0 ABOTaZIpO»; M0 TEPMOXUMHUUECKUM YPaBHEHHSIM peaKL[1y;
npogooumb  Xumuueckull 5KCnepumeHm C HEYKOCHUTEIbHbIM COOJIFOZIeHMeM TIPaBU/JI  TeXHHUKH
0e30MacHOCTH: TI0 YCTAaHOB/IEHWIO KaueCTBEHHOTO W KOJMUeCTBEHHOTO0 COCTaBa COeIWHEeHMs; npu
BBITTOJIHEHUU UCCIIe/I0BaTe/IbCKOTO MPOEKTa; B JOMAaIIHUX YC/IOBUSIX;

ucnoab3oeamp TIpUOOpeTEHHBIE K/IOUeBble KOMIIeTEHLIMM /[Jisi BBITIOJHEHHsI TIPOEKTOB M ydeOHO-
MCC/Ie/J0BaTeTbCKUX paboT 110 U3yUeHHI0 CBOWCTB, CIIOCOOO0B TMOJTyYeHHs U PacliO3HAHUS BellleCTB;
onpede/isimb UCTOUHHWKWA XUMHUYeCKON MH(OPMaL1H, Mpe/CTaB/IsATh CMIMCOK MH(POPMAL[MOHHBIX PeCypCoB, B
TOM YHMCJ/Ie ¥ Ha UHOCTPaHHOM $I3bIKe, TOTOBUTh UH()OPMaL|MOHHbIN MPOJYKT 1 IIPe3eHTOBaTh ero;
00eKmMuUBHO oyeHusamp UHGOPMALMIO O BellleCTBaX U XMMUUYECKUX TPOL[eccax, KpUTUUeCKU OTHOCUTCS K
TICeB/IOHaYYHOU MH(bOpMaIUY, HeJOOPOCOBECTHOM peK/iaMe B Cpe/ICTBaX MaCCOBOM MH(OpMaLIvY;
co30asamb MoOeAU Y CXeMbI I/l pellieHHst yueOHbIX U M03HaBaTe bHbIX 3a7iau.
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