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ITossicHUTe/IbHAA 3anMCcKa
K paboueii nporpaMmMe o Xumu, 8-9 Ks1accol

[Tporpamma pa3paboTaHa B COOTBETCTBUH C:

denepanbHbIM 3aK0HOM Poccuiickoi ®eneparuu ot 29.12.2012 roga «O6 obpa3oBaHuM B
Poccutickoit @egeparun» Ne 273-D3;

- [Ipuka3am MunucTepcTBa 06pa3oBanus U Hayku Poccuiickoit enepauyu:

ot 17.12. 2010 roga Ne1897 «O6 yTBepkaeHuu denepaabHOro rocylapCTBeHHOro 00pa30BaTe/IbHOrO
CTaH/IapTa OCHOBHOTO 00IIIero o0pa3oBaHus»;

- OcHOBHO¥ 00pa3oBaTeIbHOM MPOrpaMMoi OCHOBHOTO 00111ero obpa3oBanusi OY

Pabouasi mporpaMma opveHTHpOBaHa Ha ucrosib3oBaHMe YMK mo  xumuu nog pepaxiueid O.C.
abpuensHa.

B cocraB YMK BxoauT yueOHUKU:
Xumwst. 9 kacc: yuebnuk / O. C. T'abpuensiH. — 5-e u3f., ctepeotun.— M.: [Ipoda, 2017.
Xumust. 8 knacc: yuebnuk / O. C. 'abpuensiH. — 5-e u3f., crepeotun.— M.: JIpoda, 2017.

[Tporpamma ocHoBHOTrO 06111ero o6pa3zoBanus 1o xumud. 8-9 knaccel. ABTopsl O.C. 'abpuernsH, A.
B. KymjoBa. — M.: Ipoda, 2012 (3/1eKTpOH. HOC.)

IlnanupyemMsie pe3y/1bTaThl 0CBOEHHA y4eOHOro peAMeTa.
JIMYHOCTHBIE pe3y/IbTaThl:

- BOCIIUTAHWe POCCUMCKOW TPaKZAHCKOW WIEHTUYHOCTH: TIAaTPUOTH3Ma, JIOOBM W YBaKeHUsS K
OTteuecTBy, UyBCTBa T'OpPAOCTU 3a CBOKO PoAMHY; OCO3HaHWE CBOEM 3THUYECKOW MPHUHAJJIEKHOCTH;
3HaHWe S$I3blKa, KYJbTYpbl CBOEr0 Hapoja, CBOero Kpasi, OCHOB KYJIbTYPDHOTO Hacjieusi HapoJoB
Poccun u uyenoBeyecTBa; yCBOEHWE T'yMaHHWCTMUECKUX, J[eMOKpPaTUUeCKUX W TPaJULIMOHHBIX
1L[eHHOCTell MHOT'OHAI[MOHA/IbHOTO POCCUMCKOro 00IIlecTBa; BOCIMTaHWe UYBCTBA OTBETCTBEHHOCTH U
nosra niepes, PoyHoi;

- (hopMHpOBaHNe OTBETCTBEHHOT'O OTHOLIEHMS K YUeHHIO, TOTOBHOCTH U CIIOCOOHOCTH 00YUaroLXCst
K CaMOpa3BUTHIO ¥ caM00Opa30BaHUIO Ha OCHOBE MOTHBALMY K 00yUYeHHIO 1 MT03HAHUI0, 0CO3HAHHOMY
BbIOODY ¥ TIOCTPOEHUIO Ja/ibHeHilled WHAWBHYadbHON TpaekTopurd oOpa3oBaHus Ha 0a3se
OpUeHTAaLUM B Mupe mpodeccuii U MpohecCHOHANBHBIX TIPEANOUYTEHUH, C YYeTOM YCTONUMBBIX
TI03HABaTe/IbHBbIX HHTEPeCOB;

- (opMHpOBaHKe 11eJIOCTHOTO MUPOBO33PeHMs], COOTBETCTBYIOIEI0 COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKy M OOLeCTBEHHOW TPAKTHKH, YUMTHIBAIOLETO COLMATbHOE, KYJIbTypHOE, SI3bIKOBOE, TYXOBHOE
MHOT0o00pasyie COBPeMeHHOT'0 MHPa;

- (opmMHpOoBaHMe OCO3HAHHOTO, YBA)KUTEIBHOTO U J00pOXKenaTesbHOrO OTHOIIEHWS K JPyroMy
YyeJIoBeKY, ero MHEHHIO, MUPOBO33peHHI0, KY/IbType, 13bIKY, Bepe, TPa’KjaHCKOM MO3ULUH, K; UCTOPHH,
KyJ/bType, Pe/IMTUH, TPaAULIMAM, s3bIKaM, LIeHHOCTSIM HapoJoB Poccuu v HapoJoB MHUpa; FOTOBHOCTU
Y CII0COOHOCTY BECTH JUAJIOT C JPYTUMHU TIOJbMU U JOCTUTaTh B HEM B3aMMOIIOHUMAaHWUS;

- OCBOEHHE COIMa/IbHBIX HOPM, TIPABWUJ/I MOBE/IEHUS], POJied U (OPM COLIMATbHOM )KU3HU B IPYMIax U
coo011ecTBax;

- pa3BUTHe CO3HaHWs M KOMIIETEHTHOCTH B pelleHWH MOpa/lbHBIX MpobjeM Ha OCHOBe JTUYHOCTHOTO
BbIOOpa; (OpMUpOBaHME HPABCTBEHHBIX UYBCTB W HPAaBCTBEHHOTO TIOBEJEHHUS, OCO3HAHHOTO U
OTBETCTBEHHOT'O OTHOIIEHHsI K COOCTBEHHBIM TOCTYTIKAM;



- (opmupoBaHHe KOMMYHHMKAaTHBHOM KOMITETEHTHOCTH B OOIL[EHWA U COTPYJHUUECTBE CO
CBepCTHUKAMH, CTapLIMMM W MJIaJIIMMU B Tipoliecce obpa3oBaTesbHOM, OOIeCTBEHHO I0JIe3HOM,
yueOHO-HCCIIeIoBaTe/IbCKOM, TBOPUECKOU U IDYTUX BU/IOB [1eSiTe/IbHOCTH;

- (opmupoBaHUe TOHUMaHUS LIEHHOCTH 3/I0POBOT0 M Oe30racHoro oopasa XXKU3HHU;

- (opMHpoBaHHUe 3K0JIOTUYECKOM Ky/IbTYpPbl HA OCHOBE NIPH3HAHUS LIEHHOCTH JKU3HU BO BCEX eé
TIPOSIB/IEHUSIX U HEOOXOJUMOCTU OTBETCTBEHHOT0, Oepe)XHOT0 OTHOILIEeHUS K OKpYyKarollelt cpejie;

= Ppa3BUTHE 3CTETHYECKOI'O CO3HAHUSA Hepe3 3CTETHUYECKOE OTHOIIIEHHWE K )KUBbIM 00BeKTaM.

MeTtanpeaMeTHbIe pe3y/bTaThl:
PerynssTuBHbie YY /:

yMeHHe CaMOCTOSITe/IbHO OTIpeJieisiTh 1ieJi 00y4yeHusi, CTaBUTb M (OPMYJ/IMPOBATh HOBbIE 33/laud B
yuebe ¥ T03HaBaTe/NbHOM JeATe/NbHOCTH, Pa3BUBAaTh MOTHBBI M MHTEpPEChl CBOeH I103HaBaTeTbHOM
[esITe/TbHOCTY;

- YMeHHe CaMOCTOSITeJbHO TIJIAHMPOBATh IYTH JOCTIDKEHWs Liesied, B TOM UHC/e ajbTepHaTUBHEIE,
0CO3HaHHO BbIOMpaTh HanboJsee 3¢ dekTUBHBIE CIOCOOBI pellleHrs yueOHbIX 1 IT03HaBaTe/IbHBIX 3a/ay;

- YMeHHe COOTHOCUTb CBOU [IeMCTBUS C IJIaHUPyeMbIMU pe3y/ibTaTaMu;

- yMeHUe OL|eHHBaTb NPaBU/IbHOCTD BBITIOJIHEHHS yueOHO 3a/jauu, COOCTBeHHBbIE BO3MOXKHOCTH €e
pelleHus;

ITo3naBaTenbHble YY/I:
- yMeHuWe OMpejensiTh TOHATHS, CO374aBaTh  000OIeHWs,  yCTaHAaB/AMBATh  AHAJIOTHH,
K/IaCCU(UIIMPOBATh, CaMOCTOSITe/TbHO BbIOMpaTh OCHOBAHUSI M KDUTEPUH [/ K/laCCU(HUKALWH,
yCTaHaB/IMBaTh [IPUUMHHO-C/Ie/ICTBeHHbIe CBSI3U, CTPOUTH JIOTMYeCKOoe pPacCysKeHue, yMO3aK/IryeHue
Yl leJlaTh BbIBOJBL;
- yMeHHUe CO3/iaBaTh, IPUMEHSTh U MPeobpa30oBbIBaTh 3HAKU Y CUMBOJIbI, MOJIE/IA U CXEMBI [JIJIs1
perieHus yueOHBIX 1 MO3HABATE/BHBIX 3a/1aY;
- CMBIC/IOBOE UTeHUe;
- ¢hopMHpOBaHKe U Pa3BUTHE KOJIOTMUECKOr0 MBILIeHUs], yMeH1e PUMEHSITh ero B
N03HaBaTe/IbHOM, KOMMYHUKAaTMBHOM, COLIUA/IbHOU MPaKTHKe Y Npo¢eCcCMOHaIbHOW OpHeHTaLuy;
- pa3BUTHe MOTHBALMM K OBJIaZIeHUIO KYJIbTYPOU aKTUBHOI'O MCIO/Ib30BaHUs CJI0Bapel U Apyryux
TIOMCKOBBIX CHUCTEM,;

KommyHukaTruBHbie YY /I:
- yMeHMe OpraHy30BbIBaTh yueOHOe COTPYAHNUUECTBO U COBMECTHYIO /lesiTe/IbHOCTh C YUUTeleM U
CBepCTHUKAaMH; paboTaTh WH/AVWBU/IYyaabHO U B TPYIIIIE;
- YyMeHHe OCO3HAaHHO UCII0/Ib30BaTh peueBble CPeJCTBA B COOTBETCTBUU C 3aZlaueil KOMMYHUKALIMU J1/1s1
BBIDAKEHUSI CBOMX UYBCTB, MBICJeld W TIOTpeOHOCTel [jisi TUIAHWUPOBAaHWS U PETrY/ISLN CBOEH
JlesATe/IbHOCTH; BafleHHe YCTHOM M MMCbMEHHOM pPeubl0, MOHOJIOTMYeCKOM KOHTEKCTHOM Peubto;
- (opmHpoBaHMe U Pa3BUTHE KOMITETEHTHOCTH B 00/1aCTH MCII0/Ib30BaHUS MH(OPMAL[IOHHO-
KOMMYHHUKaLMOHHBIX TEXHOJIOTUU

IIpegMeTHBIe pe3y/IbTaThl H3yUYeHUA XHMHM:
- XapaKTepH30BaTh OCHOBHbIE METO/IbI TIO3HAHMS: HaOJIIOieHre, U3MepeHre, IKCIIePUMEHT;

-  OIMCBbIBATh CBOMCTBA TBepAbIX, )XUIKHUX, F&3006pa3HbIX BeIIeCTB, BbIAe/IdA UX CyIjeCTBeHHbIe
TMMPHU3HAKH;



= PACKPBIBATL CMBIC/T OCHOBHBIX XHWMHWUYECKUX TIOHATHUU «aToOM», «MOJIeKy/Jia», «XUMHUYECKUH
3JIEMEHT», «IIPpOCTO€ BeIleCTBO», «C/IOXKHOE BeIeCTBO», «BAJIEHTHOCTb», «XMMHUECKas peaKLusg»,
HCI10JIb3YyS 3HAKOBYIO CUCTEMY XUMUMU;

- pacKphbIBaTh CMBIC/T 3aKOHOB COXPaHEHMSI MacChl BEIleCTB, MIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIPHOM TeOpuH;

- pa3nuuaTh XUMUUYeCcKre U pu3nuecKre siBJeHus;

- Ha3bIBaTh XUMHUUECKHE 37IeMeHTHI;

- OTIpe/iesiIsiTh COCTaB BEIIeCTB TI0 UX hopMy/iaMm;

- OTpe/ie/isiTh BaJIeHTHOCTb aTOMa 37IeMeHTa B COeJUHeHUSIX;

- orpe/ie/IsiTh TUIT XUMUUeCKUX PeaKLiyii;

- Ha3bIBaTh [PU3HAKHU U YCJIOBUS MPOTEKaHUs XUMHUYECKUX PeakLni;

- BBISIBJISITh MIPM3HAKM, CBU/IETE/IbCTBYIOLIME O MPOTEKaHMM XMMUYECKOW peakLu MPH BbIOJTHEHUH
XUMHYECKOTO OIbITa;

- COCTaBJIsATh POPMYJIbI OUHAPHBIX COETUHEHNH;

- COCTaBJ/ISITh YpPaBHEHUS] XUMUUECKUX peaKLIvii;

- cobmoaTh TIpaBuia 6e301acHOM paboThI TTPH MTPOBEIEHUH OITLITOB;

- TI0/Tb30BaThCs JTabOpaTOPHBIM 000PYZ0BaHUEM U MTOCY/IOH;

- BBIUMCJ/ISTh OTHOCUTE/IbHYIO MOJIEKY/ISIPHYIO M MOJISIPHYIO MaccChl BeL|eCTB;

- BBIUMCJISITh MaCCOBYHO [I0JIF0 XMMUUECKOr0 3/ieMeHTa 1o (opMyJie coelHeHus;

- BBIUMCJISITH KOJTMUECTBO, 00beéM WJT MacCy BelllecTBa 10 KOJIMUeCTBY, 00beMy, MacCe peareHTOB WUn
MPO/IYKTOB peakLiuy;

- XapaKTepu30BaTh (pr3nueckre U XUMUUECKHe CBOMCTBA MPOCTHIX BeleCcTB: KMC/IOPOAA U BOAOPO/a;
- I0/Ty4aTh, COOMpPATh KUC/IOPO/, U BOAOPOJ;

- pacrio3HaBaTh OMBITHBIM MyTeM ra3000pa3Hble BelljecTBa: KUCI0PO/, BOJOPO/;

- pacKpbIBaTh CMBICJI 3aKOHa ABOrazpo;

- PaCKpbIBaTh CMBIC/I TTIOHATHH «TeryioBoi 3 deKT peaklun», «MOJISIPHBIN 00BeM»;

- XapaKTepu30BaTh (hu3nueckre U XUMUUeCKre CBOUCTBA BObI;

- PacKphbIBaTh CMBIC/I TIOHSITUSI «PacTBOP»;

- BBIUMCJ/IATh MacCOBYIO [IOJIF0 PaCTBOPEHHOI'O Bell|eCTBa B paCTBOPE;

- TIPUTOTOBJISITH PACTBOPKI C OIPe/ie/IeHHON MaCcCOBOM /10/1el paCTBOPEHHOTO BeIleCTBa;

- Ha3bIBaTb COeJJMHEHUS M3YUEHHBIX K/IaCCOB HEOPraHWYeCKUX BellleCTB;

- XapakTepu30BaTh (U3NUECKHe U XUMHUYeCKHe CBOWCTBA OCHOBHBIX K/1aCCOB HEOPraHUUeCKHX
Bel|eCTB: OKCHU/IOB, KUCJIOT, OCHOBAHUM, COJIel;

- OTpe/ie/isiTh PHHA/J1eXKHOCTh BeILeCTB K OIpe/le/IeHHOMY KJ/lacCy COeIMHeHNH;

- COCTaB/ISITh POPMYJIbI HEOPraHUUeCKUX COeIMHeHN N3yYeHHBIX K/1aCcCoB;

- TIPOBOJUTH OMbITHI, MOATBEPXKAAIOIINEe XUMUUeCKHe CBOMCTBA U3YUYEHHBIX K/IaCCOB HEOPTraHUYeCKUX
BellleCTB;

- pacrno3HaBaTh OMBITHBIM ITyTEM PaCTBOPBI KUC/IOT U 11jeJI0Yel M0 U3MEHEeHUI0 OKPaCKU UHIUKATOpa;
- XapaKTepHu30BaTh B3aMMOCBS3b MeX/y K/lacCaMy HeOpraHWYeCKUX COeIMHeHNH;

- packpeiBaTh cmbica [Tepuoanueckoro 3akoHa .M. MeHpeneesa;

- 00BSICHATD (PM3NUECKHI CMBIC/T aTOMHOTO (TIOPSIJKOBOT0) HOMepa XUMHUEeCKOTo 37ieMeHTa, HOMEpPOB
TPYTITBLI U TIepyo/ia B mepuoguueckoit cucreme 1.M1. MeH ieneeBa;

- 00OBSCHSITH 3aKOHOMEPHOCTH M3MeHEeHHsI CTPOeHUsI aTOMOB, CBOMCTB 3JIEMEHTOB B TIpe/iesiaX MaJlbIX
MepUO/IOB Y IJIaBHBIX MOATPYIIIT;

- XapakTepr30BaTh XUMUUECKHe 3/IeMeHThI (0T BOAOPO/A /10 Ka/iblivsl) HA OCHOBE UX TOJI0XKeHUs B
neprofnyeckoi cucreme [1.11. MeHzieneeBa 1 ocoGeHHOCTel CTPOEHHUSI X aTOMOB;

- COCTaBJISAITb CXeMbI CTPOEHHUsI aTOMOB TepBbix 20 3/1eMeHTOB NepuoAuueckoi cucrems! [.1.
MeHeneeBa;

- PacKpbIBaTh CMbIC/I MTOHATUN: «XUMUYECKas CBSA3b», «3/IeKTPOOTPULIATE/IbHOCTDY;

- XapaKTepu30BaTh 3aBUCUMOCTb (PM3MUYeCKUX CBOMCTB BeleCTB OT TUIA KPUCTA/JTUUeCKOW pelleTKH;
- onpejieNsiTh BUJ, XUMUUeCKOU CBSI3U B HEOPraHUUeCKUX COeJUHeHUsIX;



- M300pakaTh CXeMbI CTPOEHUST MOJIEKYJT BEIT[eCTB, 00pa30BaHHBIX Pa3HBIMU BHUZAMH XUMHUUECKUX
CBsI3€ii;

- pacKpbIBaTb CMBIC/T TIOHSTUH «HOH», «KaTHOH», «AHUOH», «3JIEKTPOJIUTBI», «HE3JIEKTPOJIUTHI»,
«3JIEKTPOIUTUYECKAsT [TUCCOLMALIUS», «OKHUC/HUTEb», «CTelleHb OKHC/IEeHUSI» «BOCCTAHOBUTEJIbY,
«OKHCJIeHHWEe», «BOCCTAHOBJIEHHEY);

- OTpe/iesisiTh CTeTNleHb OKMC/IEHHsI aTOMa 3/ieMeHTa B COe/JUHeHNH;

- PaCKpbIBaTh CMbIC/T TEOPUH /IEKTPOJTUTUUECKOHN AUCCOIUALINY;

- COCTaBJ/ISITh YpPaBHEHUS 3/IeKTPOJIUTUUECKOU JTUCCOL[Mal[iX KUC/IOT, 1ije/iouei, coJield;

- 00BSACHATH CYI[HOCTh MPOLIeCca 31eKTPOIMTUUECKOH JUCCOI[UALIMY U PeaKIMi HOHHOTO 00MeHa;

- COCTaBJISITh MTOJIHbIE U COKPAIl[eHHbIe HOHHBIE YpaBHEHUsI PeakKlii 0OMeHa;

- OTpe/ie/iIsiTh BO3MOKHOCTD TTPOTeKaHHWsI Peakiiii HOHHOTO0 00MeHa;

- IPOBO/IUTH PeaKLvu, MOATBepK/aroli[e KaueCTBeHHbIN COCTaB pPa3/inyHbIX BelleCTB;

- onpejie/IsiTb OKUC/IUTEb U BOCCTAHOBUTEJb;

- COCTaB/ISITh YPaBHEHUS] OKUC/TUTE/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLIUii;

- Ha3bIBaTh (PAKTOPKI, BAUSIOLIME Ha CKOPOCTh XUMUUECKOW peakiuy;

- KJ1aCCU(PULIMPOBATh XUMUYECKHUE PeaKLMy 110 Pa3IUUHbIM ITPU3HaKaM.

- XapaKTepu30BaTh B3aUMOCBSI3b MEX/ly COCTAaBOM, CTDOEHHEM U CBOMCTBaMH HEMETAJIJIOB;

- TIPOBOJUTD OTIBITHI T10 MTOJTyUYeHHI0, COOMPAHUIO U U3YUYeHHI0 XUMUUeCKHUX CBOMCTB
ra3000pa3HbIX BEIeCTB: YI/IEKHC/IOT0 ra3a, aMMHaKa;

- pacrio3HaBaTh OMBITHBIM MyTeM ra3000pa3Hbie BellecTBa: yrAeKUC/IbIN ra3 ¥ aMMHaK;

- XapaKTepu30BaTh B3aUMOCBSI3b MEX/Yy COCTABOM, CTDOEHUEM U CBOMCTBaMH MEeTaJIJIOB;

- Ha3bIBaThb OpraHUuecKUe BelljecTBa 1o ux (GopMysie: MeTaH, 3TaH, 3THU/IeH, MeTaHOJI, 3TaHOJ,
[JIULIepYH, YKCyCHasi KUC/I0Ta, aMUHOYKCYCHast KUC/I0Ta, CTeapUHOBasi KUC/I0Ta, OJIeMHOBast
KUCJIOTa, TJIF0K03a;

- OLIeHMBATh BMSTHUE XMMUUECKOT0 3arpsi3HEeHUST OKPY>Karolljell cpe/ibl Ha OPraHK3M Ue/l0BeKa;
- TPAMOTHO 00paIaThCs C BelleCTBaMU B TIOBCEJHEBHOM KU3HU

- oTpe/ie/isiTh BO3MOYKHOCTD MPOTeKaHHsl Peaki[vii HeKOTOPBIX TIpe/iCTaBuTes el
OpPraHUYeCKHX BelleCTB C KUCIIOPOZOM, BOIOPOZOM, MeTaslllaMi, OCHOBaHUSIMH, rajioreHaMu.

Bbll’lyCKHI/IK MOJIY4JuT BO3MO)XHOCTb HAYUYUTbHCHA:

- BBIJBUTATh U TIPOBEPSITh SKCMEPUMEHTaTbHO THMIOTe3bl O XWMHUECKHWX CBOMCTBaX BeLeCTB Ha
OCHOBe WX COCTaBa M CTPOEHUS], UX CIIOCOOHOCTH BCTYIaTh B XMMHUYECKHE Peaklid, O XapakTepe U
TIPO/IYKTaX Pa3/IMUHbIX XUMHUUECKUX PeaKLvi;

- XapaKTepH30BaTh BellleCTBa [0 COCTaBY, CTPOEHUIO 1 CBOMCTBAM, yCTaHAB/IMBAThH MPUUUHHO-
CJ/le[ICTBeHHbIe CBSI3U MeXX/1y JaHHBIMUM XapaKTepHUCTUKaMU BellleCTBa;

- COCTaBJISITh MOJIEKYJISIPHBIE U TIOJTHbIE MOHHbIE YPaBHEHUSI 110 COKpAIlleHHbIM MOHHBIM YpaBHEeHUsIM;
- TIPOrHO3WPOBATh CIIOCOOHOCTD BEIL[eCTBA MPOSIB/IATE OKUC/TUTEIbHBIE U/TH BOCCTAHOBUTE/TbHBIE
CBOMCTBA C yUeTOM CTeTleHell OKUC/IeHUsI 3IeMeHTOB, BXO/ISIIUX B €r0 COCTaB;

- COCTaBJISITh YPaBHEHUSI PeaKiiii, COOTBETCTBYIOIIHUX MOC/IeZ0BaTe/IbHOCTH MpeBpallleHu
HeopraHMueCcKuX BellleCTB pPa3/IMUHbIX K/1aCCOB;

- BBIJBUraTh U NIPOBEPSTH SKCIIePUMEHTA/IbHO TUIIOTe3bl O pe3yJibTaTaX BO3/|eMCTBUs Pa3/TMUHbIX
(hakTOpOB Ha U3MeHeHHe CKOPOCTH XUMUUeCKOM peakiiuuy;

- WCIO/Ib30BaTh MPUOOpPeTeHHbIe 3HAHUS /17T SKOJIOTUUYeCKH TPAMOTHOT'O TIOBeZIeHHsI B OKpY Karolei
cpeze;

- WCII0/Tb30BaTh NMPUOOpeTeHHbIe K/ToUeBble KOMITeTeHLMU TIPH BLITIOJIHEHHH TTPOEKTOB U yueOHO-
WCCIIeloBaTe/TbCKUX 3aZiau 110 U3yUeHUI0 CBOMCTB, CITIOCOO0B TOTyUYeHHsl U paclio3HaBaHUs BeIlleCTB;
- 00bEeKTHBHO OIleHHMBaTh MH(OPMAIIHIO O Bell[eCTBaX U XMMUYeCKUX MpolLieccax;

- KPUTHUUECKU OTHOCUTHCS K TICEBI0HAYYHOU MH(MOpMaIiy, HeJoOOPOCOBECTHOM peKlaMe B CPe/ICTBaX
MaccoBOW MH(pOpMaLy;

- 0CO3HaBaTb 3HAUeHHe TeOPeTUUeCKUX 3HaHUM 10 XUMUH JIJIsl TIPAKTUUeCKOU iesiTelTlbHOCTU
YeJI0BeKa;



- Co3/aBaTb MOJiIeIM U CXeMbl [Jisi pellleHUs y4yeOHBIX M TI03HaBaTelbHBIX 3a/lay; TOHUMAaTh
HeoOX0JUMOCTb COOMIOZIeHUsT TIpeANCaHuM, TIpe/ijlaraéMbIX B HWHCTPYKI[USX T10 KCITO/Ib30BAHUIO
JIEKApCTB, CPe/ICTB OBITOBOM XUMUU U ZIP.



CopepkaHue yueOHOro mpeAMeTa Xumus, 8 Kaacc
(68 uacosB, 2 uaca B Hejie/110)
Tema 1. BBepenue B xumuio (6 u)

XrMHS — HayKa O BellleCTBaxX, UX CBOMCTBax U mpeBpaleHusX. [IoHATHe 0 XUMUUECKOM 371eMeHTe U
(opmax ero CyilecTBOBaHHMsS: CBOOOAHBIX aTOMax, TMPOCTBIX M CJOXKHBIX BelecTBa [IpeBpariijeHUs
BellecTB. OT/IMUMe XUMUUECKUX peaklyii oT pu3nuecKux siBjieHUd. Pojib XMMUM B )KU3HU UeJ/iOBeKa.

Kpatkue cBemeHMst U3 UCTOpYMM BO3HUKHOBEHHWsl U pasBUTHA xuMuu. Ilepuog anxumuu. ITonsitue o
dbunocodckom kamHe. Xumusi B XVI B. Pa3Butre xvmum Ha Pycu. Posib oTeueCTBeHHBIX yUeHbIX B
CTaHOBJIEHUM XUMUUECKOW HayKu - pabotel M. B. JlomoHocoBa, A. M. Bytnepoga, [I. V1. MeHjesieeBa.

XuMHueckasi CUMBOJIMKA. 3HAaKd XUMHUUECKHUX 3JIEeMEHTOB W TPOUCXOXKJeHWe UX Ha3BaHUM.
Xumnueckue popMyJibl. IHeKCbl U KO3 (ULIMEHTHI.

OTHOCHTebHBIE aTOMHAsI M MOJIEKYJISIpHAsi MacChl. PacueT MacCOBOM 10/ XUMHUECKOTO JIEMeHTa T10
dopmyiie BelrjecTBa.

[leproguueckasi cucremMa xuMuUueckux 3jemMeHToB [I. M. MeHgeneeBa, ee CTpPyKTypa: Majible U
OosibIvie TIepUO/bI, TPYIIBI M MOArpyNMbl (ryiaBHast U mobouHast). Ilepuoguueckasi cucTtemMa Kak
CTIpaBOYHOe TIocoOue [iist TIOJTyUeH sl CBe/IEHUH 0 XUMHUECKUX dJIeMeHTax.

PacuétHbie 3agaum. 1. HaxokgeHue OTHOCHTENbHOM MOJIEKY/ISIPHOM MacChl BeLecTBa MO €ero
xuMuueckoi dopmyse. 2. BelurcieHre MacCOBOM 101 XUMUUYECKOTO 3/ieMeHTa B Bell[eCTBe TI0 ero
thopmye.

IIpakTHueckas padora Ne 1

[TpaBusia TeXHUKM Oe30TIaCHOCTH NpY paboTe B XMMUYeCKOM KabuHete. JlTabopaTopHoe 000pyzoBaHue
u obparlieHue C HUM.

IIpakTnueckas pa6ora Ne 2

HabsmroeHue 3a ropsiteii cBevoit

- Tema 2.ATOMBI XUMHYECKHX 3/1eMeHTOB (7 u)

AToMBI Kak ¢opma CyLeCTBOBaHHsI XUMHUECKUX 3jieMeHTOB. OCHOBHble CBeJleHHsI O CTPOeHUU
aToMOB. [loka3zaTe/bCTBa C/I0)KHOCTH CTpoeHusi aToMoB. OrnbiThl Pe3epdoppa. [lnanerapHas mozens
CTPOEHMS aToMa.

CocTaB aTOMHBIX s7ep: NPOTOHbI M HeWTPOHbL. OTHOCHUTeNbHAas aTOMHasg Macca. B3aumocBsasb
LIOHSITUN «TIPOTOH», «HEUTPOH», «OTHOCUTEe/IbHAsi aTOMHasi Macca».

Vi3MeHeHue urcia IPOTOHOB B sifipe aToMa - 06pa3oBaHKe HOBbIX XUMHUECKUX 3/IeMEHTOB.

M3meHeHMe umC/ia HEUTPOHOB B siZipe aToma - oOpa3oBaHue M30TONOB. COBpeMeHHOe OrpefiesieHue
MOHATUSA «XUMUUECKHUH 371eMeHT». M30Tombl Kak pa3sHOBUJHOCTA aTOMOB OJHOTO XWMHUUECKOIO
37IeMeHTa.

OnekTpoHbl. CTpoeHHe S7eKTPOHHBIX O0OJOUeK aTOMOB XWMHUECKMX 37eMeHTOB Nel -20
nepuoguueckor cucrtembl [I. W. MeHgeneeBa. IloHsiTve O 3aBeplIeHHOM U He3aBepLIEHHOM
3/IEKTPOHHOM CJI0€ (3HepreTU4ecKOM yPOBHE).

[lepvoguueckass cucrtemMa xumuuyeckux sjemeHToB [I. . MeHzeneeBa W CTpOeHHEe aTOMOB:
(hr31uecKri CMBIC/ MOPSIZIKOBOIO HOMepa 3/IeMeHTa, HoMepa IPYIIibl, HoMepa Nepuoa.

V3meHeHWe unciia 5/1eKTPOHOB Ha BHEIIIHEM 3/IeKTPOHHOM YPOBHE aroMa XWMHMUYeCKOro 3/leMeHTa -
o0pa3oBaHue TIOIOKUTETBHBIX U OTPULIAaTeTbHBIX MOHOB. VIoHBI, 00pa30BaHHBbIE aTOMaMH METaJ/IOB U
HeMeTas/10B. [IpUuvHbBI U3MeHeHNs MeTa/lJTMYeCKUX U HeMeTalJINYeCKUX CBOMCTB

OO6pa3oBaHye OMHApHBIX coeuHeHUH. [ToHsTHe 00 HOHHOH CBsi3u. CXeMbl 00pa30BaHKs MOHHOM
CBSI3U.

B3aumogeiictBue aTOMOB XMMHUYECKUX 3JIeMEHTOB -HEMeTasl/IOB MeXxay
coboiiobpa3oBaHue  [IByXaTOMHBIX MOJIEKYJT MIPOCTHIX Bell[eCTB.

KoBaneHTHast Hemo/isipHasi XUMUYecKasi CBSI3b.

OneKTpOHHbIE U CTPYKTYPHbIe popmMyiibl. B3aumoseiicTBre aTOMOB XUMHYECKUX

3JIEMEHTOB -HeMeTalJIOB Mexy coboii -obpa3oBaHMe OMHAPHBIX COeMHEHUN HEMETaslIoB.
OeKTpooTpuLlaTebHOCTh. [T0HATHE 0 KOBa/IEHTHOM MOJISIPHOU CBSI3U.

B3auMo/eiicTBrie aTOMOB XMMUUYECKUX 3/IEMEHTOB-MeTa/l/IoB MexXy coboii - obpa3oBaHue
MeTa/lJIMYeCKUX KPUCTa/I0B. [IoHATHe 0 MeTa/yInyecKou CBS3H.



JemoHcTpanuu. MoJeni aToMOB XMMUYECKUX 3/1eMeHTOB. [lepruoaueckast cuctreMa XUMHUYECKUX
snemeHTOoB . 1. MeHzeneeBa.

- Tema 3. IIpocTeie BemjecTBa (54)

[Tono)keHve MeTa//IOB U HEMETA/UIOB B TMEPUOJUYECKOM CHCTeMe XMMHUUYeCKux 3jemeHToB [I. U.
MeHgeneeBa. BakHelllliie MpPOCThle BeleCTBA - MeTa/l/Ibl: >Kejie30, a/JlOMUHUM, Ka/bLIUM, MarHWUM,
HaTpui, Kammii. Ob1ue ¢hr3nyeckre CBOMCTBA MeTaslIoB.

BakHeli111ve MpOCThIe BeIlleCTBa - HeMeTaslIbl, 00pa30BaHHbIe aTOMaMU KUCIOPO/ia, BOIOPO/a, a30Ta,
ceprl, Qocdopa, yrieposa. CrocoGHOCTH aTOMOB XHWMHYECKHUX 3JIeMEHTOB K 00pa30BaHUIO
HECKOJIbKMX TPOCTBIX BeIeCTB - a/UIOTPOIHsi. AJIIOTPONHbIe MoAuUKaLMU KUcaopoza, ¢hocdopa u
0J10Ba. MeTta/uinueckye ¥ HeMeTa/lJIn4eCKUe CBOKWCTBA MPOCTHIX BelljeCTB. OTHOCHUTENBHOCTD Jie/IeHus
[IPOCTBIX BELeCTB Ha MEeTa/l/Ibl U HeMeTasl/Ibl.

IMoctosinnasi ABoragpo. KosumuectBo BemjectBa. Mosb. MonsipHass Macca. MossipHbii  00beM
ra3oo0pasHbix BelecTB. KpaTHble eJUHHIBI KOJMUECTBA BEIL[eCTBA — MUJIMMOJb W KUIOMOJb,
MWITUMOJISIDHAsE ¥ KWJIOMOJISIPHAsE MacChl BeIeCTBa, MWITMMOJISIPHBIM U KUJIOMOJISIPHBIN 00BeMbl
ra3o00pa3HbIX BeIIeCTB.

PacyeTbl € UCMHOMb30BaHUEM TOHSATUN «KOJMYECTBO BeLeCTBa», «MOJSIPHAsi Macca», «MOJISIPHbIN
00beM Ta30B», «IIOCTOSTHHAsE ABOTaZipo».

PacuerHble 3ajaun. 1. BoluncieHyue MOJISIpHOM MaccChl BeIL[eCTB M0 XUMHUYeCKUM ¢opmyaam. 2.
PacyeTbl € MCMONb30BaHMEM TMOHATUN «KOJIWYECTBO BeLECTBa», «MOJISIDHAsg Macca», «MOJISIPHBIN
00beM ra3oB», «IIOCTOSTHHAsE ABOTaJjpo».

JemoHcTpanuu. HekoTopble MeTas/yibl U HeMeTalabl KOIMUECTBOM BeljecTBa 1 Monb. Mogenb
MOJISIPHOTO 00BheMa ra3000pa3HbIX BeIeCTB.

- Tema 4. CoeariHeHUs] XMMHUY€eCKHX 371eMeHTOB (16 u)

CrernieHb okuciaeHus. OrmpeiesieHde CTeleHW OKUC/JIeHUs] 37IeMEeHTOB [0 XUMHUYecKou Qopmyie
coeauenusi. CocTaByieHre ¢GopMya OWHApPHBIX COeAUHEHWH, OOIMi Crocod WX Ha3bIBaHUAL
BuHapHble coelMHEHHUs: OKCUAbI, XJ0puibl, cyabduasl U gAp. CocraBieHue wux (GopmyJ.
[TpencraBuTeNIM OKCHZOB: BOZA, YIJIEKUC/IBIM ra3 W HerauleHas W3BecTb. [IpescraBUTenu neTyumx
BOJOPOJHBIX COeJMHEHUN: XJIOPOBOAOPO/ ¥ aMMHUaAK.

OcHoBaHUsl, UX COCTaB WM Ha3BaHUs. PacTBOpUMOCTH OCHOBaHHWiI B Boje. Tabsuila pacTBOPUMOCTH
TUAPOKCUZIOB U cojier B Boge. [lpencraBurenu mjesioueit: TMAPOKCH/bI HATPUS, Kaausl U KasbLUs.
[Tonatre o KaueCTBeHHbIX peakLusax. VIHauKaTopel. V3MeHeHNe OKpackKu MHAWKATOPOB B I[eJIOYHOM
cpefe.

Kucnotsl, ux coctaB u Ha3BaHus. Knaccudukauuys kucnot. [IpefcraBuTen KUCIOT: CepHasi, CoJIsiHast
u a30THas. VI3MeHeHre OKpacKu UHIUKAaTOPOB B KUCIOTHOU Cpejie.

Conu KaK mpou3BO/HbIe KMC/IOT M OCHOBaHUU. VX cocTaB ¥ Ha3BaHMs. PacTBOpMMOCTH CoJiell B BOJe.
[TpexcTaBuTeM COJEH: XJIOPHA HaTPHs , KapOoHaT U pocdaT KambLiysl.

AMop@dHbIe U KpUcTayinyeckue BellecTBa.

MeXMoneKyJ/isipHble  B3auMOJeHCTBUSl. TUMbl KPUCTA/UIMUECKUX DELIeTOK: HOHHAas, aTOMHas,
MOJIeKYyJ/IipHasi M MeTaj/uidueckas. 3aBUCHMOCTb CBOMCTB BelLeCTB OT TWUIIOB KPUCTa//TMYeCKUX
pelleToK.

BeljectBa MO/IEKY/ISIDHOTO U HEMOJIEKYJ/ISIPHOTO CTPOeHHs1. 3aKOH IMOCTOSIHCTBA COCTaBa /iJIsl BEIlleCTB
MOJIeKy/IIpHOTO0 UMCThIe BeljecTBa M cMecd. [IpuMephl XXUJKUX, TBEPABIX U ra3000pa3HbIX CMecei.
CBoIiCTBa UKCTBIX BellleCTB U cMeceil. Ix coctaB. MaccoBasi u o0beMHast 0 KOMITOHEHTa CMeCH.
Pacuetsl, cBSI3aHHbBIe C UCTIO/Ib30BAHUEM TMTOHSTHS 0JIS.

PacuérHpie 3asaun. 1. Pacuetr maccoBodi M 0O0BbeMHOU /l0o/ieli KOMITOHEHTOB CMeCH BelecTB. 2.
Brruncienre MaccoBoy 1011 BelllecTBa B pacTBOpe IO M3BECTHOM Macce paCTBOPEHHOIO BellecTBa U
Macce pacTtBoputesisi. 3. DBrpluncieHMe MacChl pacTBOPSIEeMOrO BellleCTBA W PaCTBOPUTES,
He0OXO/IMMBIX /Il TIPUTOTOBJIEHHST OTpe/ie/IeHHOM MacChl PacTBOpa C W3BECTHOW MaCCOBOM [0Jiei
PacTBOPEHHOr0 BelecTBa.

JdemoncTpammuu. OOpasubl OKCH/IOB, KHCJIOT, OCHOBaHMWA U cosiell. Mogenu KpUCTa/UTMYeCcKuX
pelleToK XJIOpHJa HaTpus, anmasa, okcuzaa yriepozga (IV). CrocoObl pasfeneHusi CMecei,
JUCTUIISILIUSL BOJIBI.



JIaGopaTopHbIe onbITHI. 1. 3HAKOMCTBO C 00pa3rjaMy BeIeCTB pa3HbIX K1accoB. 2. PasaeneHue
cMecei.

IIpakTHueckas padora Ne 3. AHanu3 MOYBHI U BOJPBI.
IIpakTnueckas padora Ne 4.IIpuroroBieHre pacTBOpa caxapa C 3aZlaHHOH MacCOBOM fosiei
pPacTBOPEHHOI'0 BelecTBa.

- Tema 5. I3MeHeHusl, IPOUCXOJsIHe C BelectBaMu (12u)

[ToHsiTvie sIBMeHUN KakK W3MeHeHWM, IIPOMCXOJSIIMX C BellleCcTBaMHU. $IBjieHUs, CBsi3aHHble C
M3MeHeHHeM KpHCTa/JTMYecKoro CTPOeHHsl Bell[eCTBa IIPU IOCTOSSHHOM €ro cocTaBe, (u3uueckue
sBieHUs. Pusnyeckre sIBJIeHUS B XUMHUM: AUCTWLISALNS, KPUCTA/I/IM3aLYs, BblIapMBaHUe U BO3TOHKA
BelL|eCTB, LIeHTPU(PYTrUpOBaHue.

SABneHus1, cBA3aHHbIE C U3MEHEeHWeM COCTaBa BeLeCTBa, - XUMUUeCcKue peakuyu. [Ipy3Haky U ycioBus
MPOTEKaHWsT XUMHUUECKUX peakiuil. [ToHsaTHe 00 3K30- M SHAOTEPMHUUECKHX peaklusaxX. Peakiyu
COpeHUst KaK YaCTHBIM C/Tydail 5K30TepMUUeCKHX peakiivii, MPOTeKarollUX C BbiieJieHWeM CBeTa.

3aKoH COXpaHeHHUs MacChl Bell[eCTB. XMMHUUeCKHe ypaBHeHHs. 3HaueHue UH/IeKCOB U KO3(PPUIIMEHTOB.
CocraB/ieHHde ypaBHEHUN XUMUUeCKUX peakLvil.

PacueTsl N0 xuMHUUyeckUM ypaBHeHUsIM. PellieHre 3a/1au Ha HaXOK/jeHHe KO/IMYeCTBa BelljeCcTBa, MacChl
i oObeMa MpO/yKTa peakliu 10 KOJMYeCTBY BelljecTBa, Macce Wik 00beMy MCXOIHOTO BelllecTBa.
PacyeTbl ¢ MCno/ib30BaHMEM TOHSTUS «J0JIs1», KOTZia MCXOHOe Bellle CTBO [JaHO B BHJe PAcTBOpA C
3a/]JaHHOW MacCOBOM Jl0/1el paCTBOPEHHOTO BelLeCTBa UM COJEPKUT OTpeie/IeHHYIO [0JIH0 TIPUMeCeH.
Peakiuu pasnoxenust. [ToHsiTHe 0 CKOPOCTH XUMUUeCKUX peakiuii. Katanusaropsl. @epMeHTHI.
Peakiuu coeuHeHus. KataiuTuueckrie U HeKaTaUTHUeCKUe peakiiuu. OOpaTvMble U HeoOpaTHMble
peakLvu.

Peakijuu 3amelljeHus. DJIEKTPOXUMUYECKUM Dsifi HarpspKeHWW MeTasljioB, ero HWCIO/b30BaHUe [jIst
TPOrHO3UPOBaHUSI BO3MOXKHOCTH TPOTEKaHUs Peakluil MeX/y MeTajjlaMd U pacTBOpPaMH KHUCJIOT.
Peakiuu BbITeCHEHUSI OIHUX MeTasVIOB U3 PaCTBOPOB UX COJIeU IPYTMMU MeTa/lJlaMHU.

Peakiun oOMeHa. Peakiiy HeWTpaiu3avu. Y CJIOBUs TIPOTEKaHHsI peakiuii 0OMeHa B pacTBOpax [0
KOHLIA.

Turnbl XMMUYECKUX peaklui (M0 TPU3HAKY «UHCI0 M COCTaB MCXOAHBIX BeleCTB U MPOAYKTOB
peaklMn») Ha MpUMepe CBOWCTB BOJbL. Peakuys pasno)KeHUs - 3/IeKTPOAW3 BOAbl. Peakuum
CcoeIMHeHUsI - B3aUMO/IeHCTBHEe BO/IbI C OKCHUAMU MeTa/l/IOB U HeMeTa/lsIoB. [1oHATHe «TUAPOKCUAbBI».
Peakijuu 3amellieHus - B3aMMOJENCTBHE BOJbI C IeJIOYHBIMUA U L[e/I0UHO3eMe/IbHBIMY MeTajlJlaMH.
Peakiun o6MeHa (Ha rpyMepe THIpo/n3a Cy/TbGua aTloMUHUS U KapOua KanbLiys).

PacuérHble 3afaun. 1. BeluncieHre o XMMMYeCKMM YpaBHEHHSIM MacCChl WM KOJIMYEeCTBa BellleCTBa
M0 M3BECTHOM Macce WM KOJMUYeCTBY BellecTBa OJHOrO M3 BCTYMAIOL[UMX B peakLMIO0 BellecTB WU
MPOZIYKTOB peakiuu. 2. BbruncieHne Macchl (KOMYeCTBa BeleCcTBa , 00bemMa) MpoyKTa peakivu,
e/ M3BeCTHa Macca MCXOJHOTO BeIecTBa, COJeprKallero OIpefie/leHHYO [0/ TpumMeced. 3.
Bbruncsienne maccel (KOMYecTBa BeljecTBa, 00ObeMa) TIPOJAYKTa peaki[uH, eC/IM W3BeCTHa Macca
pacTBopa YU MaccoBasi 10711 paCTBOPEHHOTO Bell|eCTBa.

JemoHcTpanuu. [IpuMepsl ¢pu3nueckuX sBJeHUM; a) TUiaB/ieHHe rapadguHa; 0) auddy3us AymmcTbx
BEIIIeCTB C ropsiliield TaMITOYKH HakKa/iuBaHUs. [IpuMepbl XUMHUUECKUX SIB/IEHUH: a) TOpeHre MarHus; 0)
B3aUMO/IeMCTBUE COJITHOW KHCIOThI C MPaMOPOM WJ/IM MeJIoM; B) noydyeHue rugpokcuaa meau (II); r)
pacTBOpeHMe TI0JIy4YeHHOT0 TUAPOOKCH/A B KUC/I0TaxX; ) B3aumo/ierictBue okcuga meau (II) ¢ cepHoit
KHMCJIOTOH TIPY HarpeBaHHWH; €) pa3/ioykKeHHe MepMaHTaHaTa KaJlvs; ’K) B3aUMO/IeHCTBHe Pa30aB/IeHHBIX
KHCJIOT C MeTaJllaMHu.

JIaGoparTopHbie onbIThbl. 3. CpaBHEHHe CKOPOCTH WCTIAPeHUs BOJBI U CIUPTA M0 MUCYE3HOBEHUIO UX
Karieflb Ha (GuIbTpoBa/ibHOUW Oymare. 4. OKuc/ieHHWe Me[W B TJIAMEHH CITUPTOBKU W/ TOPENKH. 5.
[TomyTHeHHe W3BECTKOBOM BOJBI OT BbIbIXaeMOro yryieKucaoro rasza. 6. IlosyueHue yriekucjioro
rasa B3auMO/IEMCTBHUEM COJbl W KHUC/IOTHL. 7. 3aMellleHHe MeAu B pacTBope xsopuzaa Mmeau (II)
JKese3oM.



ITpakTHueckas padora Ne 5.ITpu3HaKM XUMHUUECKUX PeaKLIUH.

Tema 6. Teopus 3/IeKTPO/IMTUYECKON AMCCOLMAIIAM M CBOMCTBA K/1aCCOB HeOPraHU4ecKnux
- coeMHeHUuH (24 u)
[ToHsTHe 00 3MEKTPOMUTUYECKON AMCCOIMALUN. OMEeKTPOJUTBI W HEedJIeKTPOJUThL. MexaHu3M
JIMCCOLIMALIMN 3JIEKTPOJIUTOB C Pa3/IMUHBIM TUTIOM XUMHUUeCKou CBsi3u. CTereHb 371eKTPOUTAYECKOU
guccoruauyu. CUibHbIe U cr1abble 3/1eKTPOJIUTHI.
OcHoBHbIE TIOJIOKEHHSI TEOPUHU 3JIEKTPOJUTHUUECKON Auccoiualiui. VIOHHble ypaBHeHUs peaKLWi.
YcoBUsl TIpOTEKAaHUSI peakiMd OOMeHa MeXAy 3/IEKTPOIMTaMHM /0 KOHIJA B CBETe HWOHHBIX
Tpe/iCTaB/IeHUM.
Krnaccudukanyst MOHOB ¥ UX CBOMCTBa.
Kucnotel, ux knaccubukauus. [duccouuaiusi KUCJIOT U UX CBOMCTBA B CBeTe TeOpUH
3/IeKTPOJIMTUYECKON JAuccolMaliui. MosekyisspHble M WOHHble YypaBHEHUS peakLUid KHC/IOT.
B3aumogeiicTBue KHUC/IOT € MeTa/UlaMdA. OJeKTPOXUMUYECKWUW psifi HarpsbKeHUd MeTasijioB.
B3aumogeiicTBue KUCI0T C OKCUAAMU MeTasloB. B3auMozelicTBre KUCIOT C OCHOBAHUSIMU - peakLusi
HelTpamm3anuu. B3anmogelicTBre KUCIOT C consiMu. Vcrosb30BaHue TabMLIbI paCTBOPUMOCTH /ISt
XapaKTepUCTUKU XMMHUYECKUX CBOMCTB KUCIIOT.
OcHoBanus, ux knaccudukanms. [uccolyaiiss OCHOBAaHMM W WX CBOWCTBAa B CBeTe TeOpHH
3/IeKTPOJIMTUYECKON Aucconualuu. B3aumogeiicTBMe OCHOBaHUM C KWCAOTaMH, KUCJIOTHBIMHU
OKCHJIaMHM U ConsiMH. Vicronb3oBaHWe Tab/UIbl PACTBOPUMOCTH [Jis XapaKTEPUCTUKM XUMUUYECKUX
CBOMCTB
OCHOBaHUU. Pa3nokeHue HepaCTBOPHMMBIX OCHOBaHUM Tpu HarpeBaHuu. Cosu, UX KaaccuduKaluys u
JIWCCOLMaldsl pa3/IMUHbIX THUIIOB cojieii. CBOMCTBA CO/ell B CBeTe TEOpPUHU 3JIeKTPOIUTUUeCKOU
Jucconauyu. BsauMopelicTBue coneid € MeTa/laMH, YCJIOBUsS TIPOTEKAHUSI STHUX PpeakLUil.
B3auMogelictBie cofell € KUCJIOTaMH, OCHOBaHUSIMM U COMsIMU. Vcriosib3oBaHWe — TabHLIbI
PacTBOPUMOCTH /1Jisl XapaKTePUCTUKU XMMUUECKUX CBOUCTB COJIeH.

O0600611eHMe CBeleHUH 00 OKCH/aX, UX KIaCCUMHUKAIMA U XUMHUUECKHUX CBOMCTBAX.

['eHeTHYecKue psibl META/I/IOB U HeMmeTa/lioB. ['eHeTUueckas

CBSI3b MEXX/y K/lacCaMU HeOpraHu4eCcKUX BellecTB

OKUCUTE/IbHO-BOCCTaHOBUTE/TbHBIE Peakiuu. OKUC/IUTeNb U

BOCCTaHOBUTeE/Ib, OKHC/IEHEe U BOCCTaHOBJIEHHE.

Peakijun MIOHHOTO 0OMeHa U OKHC/IUTe/TbHO-BOCCTaHOBUTe/IbHBIe peakliu. CocTaBieHHe YpaBHEHHUM
OKHC/TUTETbHO-BOCCTAHOBUTE/TBHBIX PeaKIUii METO/IOM 37IeKTPOHHOTO OasaHca.

CBoiiCTBa TIPOCTBIX BEIL[ECTB - MeTa/IJIOB M HEMETA/UIOB, KUC/IOT U COJield B CBeTe Tpe/iCTaBIeHUI 00
OKHC/IUTeTbHO-BOCCTAHOBUTEJIbHBIX TIPOLjeccax.

JemoHcTpanuu. VcribiTaHye BeliecTB U UX paCTBOPOB Ha 3/IeKTPONPOBOIHOCTb. 3aBUCUMOCTh
3/IEKTPOTPOBOTHOCTU YKCYCHOM KHUCIOThI OT KOHLIEHTpaLUU. B3anMozieiicTBUe 1HKA C Cepoi,
CoJITHOM KucioTou, xnopugom meau (II). 'opeHue maruusi.

JTaGopaTopHbIe onbITHI. 8. Peaki[uu, XapakTepHbIe [Ijisi pACTBOPOB KUC/IOT (COJITHOW UM CEPHOM). 9.
Peakiiu, xapakTepHble [ijisi paCTBOPOB lijefioueil (TMAPOKCUAOB HaTpusi Wiu Kanust). 10. xapakTepHbie
JI7IsT PacCTBOPOB cosieid (Haripumep, Asst xaopuga Meau (I1)). 12. Peakiuu, xapakTepHbie [[7isT OCHOBHBIX
OKCH/IOB (Haripumep, A/ okcuja Kanbliyisi). 13. Peakijum, xapakTepHble [jisi KACIOTHBIX OKCHJOB
(HarmpuMmep, JJist YTJIeKHUC/IOTO Ta3a).

IIpakTnueckas padora Ne 6 . CBoliCTBa KUC/IOT, OCHOBAHUM, OKCU/IOB U COJIEH.

IIpakTnueckas padora Ne 7. PeliieHue 3KCrieprMeHTa/IbHBIX 3a/jau.



Copep)xaHue yueOHOro mpeMeTa XuMusd, 9 Kaacc
Xumus (68 uacos, 2 yaca B He/je/110)
Beepenue. O01mas XxapakTepuCTHKA XUMHYECKHX 3/IEMEHTOB U XHMHUUYECKHUX peaKkIuil.
ITepuoanueckui 3akoH U Ilepuoanueckas cucreMa XUMHUUYeCKHX 3/1eMeHTOB /1. .
MenjeneeBa (10 u)

XapakTeprCTHKa 37eMeHTa I10 ero rnosjokeHuro B [leproanueckor cucTeMe XMMHUYECKUX 3/1eMEHTOB
O. WN. MengeneeBa. CBolCTBa OKCHJOB, KHC/IOT, OCHOBaHMM U COJe B CBeTe TeOpUHU
5/1IeKTPOJIMTUUECKOM AUCCOLMALIMUA U OKUCJIEHHS]_ BOCCTaHOBJIEHUSI.

[ToHsATHE O MepexoHbIX 371eMeHTax. AM(OTepHOCTb. ['eHeTUUeCKUi1 psifi TepexX0oHOr0 37IeMeHTa.
[Teproanueckuii 3akoH U [lepruoanueckasi cucTeMa XUMUUeckux 3jeMeHToB 1. VI. MeHjeneeBa.
XuyMuyeckasi OpraHv3alyst )KUBOU U HeXXUBOW NTPUPO/bL. XMMUYECKUM COCTaB si/ipa, MaHTUX U 3eMHOU
KOpbI. XUMUUeCKHe 3/IeMeHThI B K/IeTKaxX KUBbIX OPraHU3MOB. Makpo_ ¥ MUKPO3/IeMeHThI.
O6o6mieHne cBeZieHHi 0 XMMUYeCKHX peakiusix. Knaccudurkarnys XMMHUUecKUx peakLyii 1o
Pa3/IMYHbIM MPU3HAKAM: «UMCJIO U COCTAB Pearupyroiiyux U 00pa3yroIuxcs BeleCTB», «TelJI0BOM

3¢ dekT»,«HampaBneHne», «M3MeHeHHe CTelleHel OKUC/IeHHs 371IeMeHTOB, 00pa3yoLX pearupyroriye
BelleCTBa», «(asza», «MCIoIb30BaHNe KaTaau3aTopay.

[TonsTHE O CKOPOCTH XMMUUECKOM peakliiy. PaKkTopkl, BAUSIOIIME Ha CKOPOCTb XUMUYEeCKUX
peakiuii. KaranusaTtops! 1 Katamus. IHTMOMTOPBL. AHTHOKCH/JAHTHI.

JdemoncTpanuu. Pazmiunsie hopmbl Tabmmiel . Y. MenzeneeBa. Mogen aTOMOB 371eMeHTOB 1—
3_ro nepuozioB. Mozenb CTpOeHHsl 3eMHOTO I1apa (IornepeyHsbli pa3pes3). 3aBUCUMOCTb CKOPOCTH
XUMHYeCKOHN peakLiuM OT NIPUPO/bl pearnpyroLuX BellecTB. 3aBUCHMOCThb

CKOPOCTH XMMHMUECKOW peakLiiy OT KOHL|eHTpaLlu{ pearrpyroLuX BelleCcTB. 3aBUCUMOCTb CKOPOCTH
XMMHWUECKOM peaklMy OT TUIOIIau CONTPUKOCHOBEHUS pearvpyroLyX BeleCTB («KUTISIIUNA CI0»).
3aBUCUMOCThL CKOPOCTH XWUMUUECKOW peakliiy OT TeMrepaTypbl peardpyroliux BelecTB. ['oMoOreHHbIH

W TeTeporeHHbIN KaTamu3bl. @epMeHTaTUBHBIN KaTanu3. ViHrubuposanve. J/labopaTopHbie

onbIThI. 1. [TonyueHue TUIpoKcUzia LIMHKA U UCC/Ie[JOBaHUeE ero CBOMCTB.

2. Mopenuposanue nocrpoenus Ileproanueckor CUCTeMbl XUMHUYECKHUX 371eMeHToB [I. 1.
MeHnperseeBa.

3. 3amelrieHue Kesle30M Meid B pacTBope cybgaTta Meau (1I).

4. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakLiui OT IPUPO/bl

pearvpymrolLuXx BelleCTB Ha IPUMepe B3auMOZeUCTBUS KUC/IOT C MeTa/lJlaMH.

5. 3aBUCUMOCTb CKOPOCTH XMMUYECKOM peakLiu OT KOHLIeHTpaL[M1 pearupyrollyx BelecTB Ha
TpyMepe B3aUMO/eUCTBUS LIMHKA C COJITHOW KMC/IOTOM pa3/IMYHOM KOHL|eHTpaLjiy.

6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakKLX OT IJIOL[ai CONIPUKOCHOBEHUS

pearvpyroLux BelecTB.

7. MofenvpoBaHue «KUIIALLero Ca0s».

8. 3aBHCHMMOCTb CKOPOCTH XUMHUUYECKOU peakLy OT TeMrepaTypbl pearvpyolyX BellecTB Ha
ripuMepe B3auMo/ielicTBUs okcuaa meau (I1) ¢ pacteopom

CepHOU KMCJIOTHI Pa3/IMYHON TeMIlepaTyphl.

9. PasnoxxeHue nepokcHia BOAOPOA C MOMOILIbI0 oKcua mapradua (IV) u kaTanassl.

10. O6Hapy>keHHe KaTasia3bl B HEKOTOPBIX MUIIEBLIX MPO/YKTaX.

11. lurubupoBaHye B3auMO/IeHCTBHS KMC/IOT C MeTa/l/laMi YPOTPOIMHOM.

Tema 1. Metasuibi (14 u)

[Tonoxxenne merauioB B Ilepumopsuyeckor cucreMe xuMuveckux 3yeMeHToB [I. V. Menperneesa.
Meranyeckasi KpUCTal/IMuecKasi pelieTka M MeTa/ulMueckas XuMuuecKas cBs3b. OOmue
¢usrueckue cBoiicTBa MeTa/uioB. CrulaBbl, X CBOWCTBA U 3HaUeHHe. XMMHUUeCKHe CBOWCTBA MeTaljioB
KaK BOCCTAaHOBUTEJIEM, a TakKke B CBeTe MX IOJIOKEHHSI B 37IeKTPOXHMHUECKOM psily HarpsDKeHU
MeTasl/IoB.

Kopposwust metasioB u crioco6s! 60pe0sI ¢ Helt. MeTasnsbl B ipupogie. Ob1pe criocobbl MX MOMyUeHusl.
OO0r11ast XxapaKTepuCTHKA 1[e/IOYHbIX MeTalioB. MeTtasibl B ipupoge. Obimye criocobbl UX TOMyUeHusI.
Crpoenne atoMoB. l]esiouHble MeTasIbl — MPOCTHIE BelljecTBa. BaykHelIve coelHEHUS I11eI0UHBIX



METaJIOB — OKCH/IbI, TUAPOKCH/IBI U COJTH (XJIOPUABI, KapOOHaThI, Cy/b(aThl, HUTPAThI), UX CBOHCTBA
Y [IPUMeHeHHe B HapO/IHOM Xxo3siiicTBe. KauiiHble y100peHusl.

OO6111ast xapaKTepyCTUKa 371eMeHTOB TJlaBHOM noarpynmsl 11 rpynmsl. CTpoeHHe aTOMOB.
[ITenouHO3eMe/ibHbIE MeTal/ibl —IIPOCThIe BelllecTBa. BakHelillne coeZiMHeHNs 11]e/I0UH03eMeTbHbIX
MeTAaJIJIOB — OKCH/bI, TUJIPOKCU/IBI U COJTH (XTTOPH/IbI, KapOOHATHI, HUTPATHI, Cy/ib(dathl, pocdaTsr), Mx
CBOMCTBA 1 TIPUMeHeHHe B HapOJHOM XO0351CTBe.

Amomunuii. CTpoeHue aroma, (usnMueckrhe UM XUMHYeECKHe CBOWCTBA TIPOCTOTO BellecTBa.
CoefviHeHHUs1 atOMUHUSI — OKCHJ U THUJPOKCH[, MX am@oTepHbIl XapakTep. BakHeiiiiue comu
amomuHus. [IpumMeHeHNe amtOMUHUS U €T0 COeJHeHUH.

Kene3o. CtpoeHue aToMa, hr3nuecKre U XUuMUUeckre CBOMCTBA MPOCTOrO BelljecTBa. ['eHeTUuecKue
psaabl Fe2+ u Fe3+. BaxxHeliive conu >kesie3a. 3HaueHUe >KeJie3a U ero COeJUHeHUH /1Sl IPUPO/Ibl U
HapO/JIHOTO X035IMCTBa.

JdemoncTpanuu. OOpasipl IIIeJIOYHBIX U IIIeJIOUHO3eMeNTbHBIX MeTa/uioB. OOpasiibl  CIIaBOB.
B3aumofelicTBue HaTpusi, JUTHUST W Kalbliusd C BOZOW. B3auMopeiicTBue HaTpUs U MarHus
KHUCJIOPOJIOM.

B3aumozeiicTBre MeTasIoB ¢ HeMeTasiamu. [TosydyeHue rugpokcuioB kenesa (I1) u

(III). JTabopaTopHbIe onbITHL. 12. B3aumogelicTBre pacTBOPOB KUCJIOT U COJIeH C

MeTasjlaMHu.

13. O3HakoM/IeHHe C pylaMU Kejiesa.

14. OkpammBaHue nIaMeH! COJISIMU 11eJIOYHBIX MeTaslIOB.

15. B3aumoencTBYe Kablys C BOZOM.

16. TTosnyueHne rupoOKCHUA KalbLUsl U UCC/IeJOBaHKE €r0 CBOMCTB.

17. TlonyyeHrie TMPOKCHU/IA aTFOMUHUS U UCCIIeJOBaHUE ero CBOMCTB.

18. B3aumoencTBYe »Kee3a C COMSTHON KMCIOTOM. 1

19. INonyuenue rugpokcuoB xenesa (II) u (I1II) u n3yyeHne ux CBOMCTB.

Tema 2. [IpakTukym 1. CBoiicTBa MeTa/UIOB M UX COeJMHEeHUM (24)
PernieHne 3KCriepuMeHTa/IbHBIX 3aZlau Ha pacrio3HaBaHUe U T0JyuyeHre CoeJUHEeHUM MeTaslioB.

Tema 3. HemeTtasibi (22 4)
OO0111ast xapakTeprUCTHKa HeMeTasIOB: MoJioyKeHHe B [TeproudecKoit cucTeMe XUMUYeCKUX
snemeHTOB [I. V. MeHzenieeBa, 0COOEHHOCTH CTPOEHUSI aTOMOB, JIeKTPOOTpHLIaTe/TbHOCTD (D0) Kak
Mepa «HeMeTaJJIMYHOCTW», psaj 0. Kpucranivueckoe CTpoeHHe HeMeTaslJIoB — MPOCThIX BeLeCTB.
Annotponus. Pu3nueckre CBOWCTBa HeMeTan10B. OTHOCUTENbHOCTb TIOHATHUN «MeTajul» U
«HeMeTaJL».
Bopgopog. Ilonoxenue Bogopoga B Ilepuoanueckoid cucteMe XWMHAUYeCKUX »3yeMeHTOB /1. U.
MengeneeBa. CTpoeHre aToMa U MoJieKy/bl. PU3nUecKkrue ¥ XMMUYECKHe CBOWMCTBA BOJAOPOJA, €ro
MOJTyYeHue U NprUMeHeHue.
Boga. Ctpoenve wMonekynel. BopopogHas xuvMuueckasi cBsisb. Dusnueckre CBOMCTBA BOJBI.
Anomanu cBoCTB Bozbl. ['apoduibHble U THAPOPOOHDIE BelllecTBa. XUMHUECKHEe CBOWCTBA BOJBI.
Kpyrosopot Bogwl B mpupoge. Bogoourctka. Aspaiusi Bojbl. beiToBble (GuabTpbl. MuHepanbHbIe
BOJbL. [luCTUIMpOBaHHAs BOJA, ee MOIyueHre U IIPUMeHeHue.
OO0r1iast XapakTepucTHKa ranoreHoB. CTpoeHue aToMOB. [IpocThie BelllecTBa U OCHOBHBIE COeIMHEHMUS
rajoreHoB, UX CBOMCTBA.
Kparkue cBenenusi o xjope, 6pome, ¢Tope u noge. IIpuMeHeHHe rajJiorTeHOB U WX COeAWHEHUN B
HapO/IHOM XO3sIHCTBe.

Cepa. CtpoeHre aTtoMma, a/jyIOTPOIUsi, CBOMCTBA M MpHUMeHeHHe pPoMOnueckoil cepbl. OKCHZBI CephI
(IV) u (VI), ux nonyuenue, cBOMCTBa U NpuMeHeHre. CepHasi KAC/I0Ta U ee COJIM, UX NIPUMEHeHNe B
HapoJHOM xo3sucTse. [Ipon3Bo/CTBO CepHON KUC/IOTHI.

A3ot. CTpoeHHe aTOMa U MOJIeKy/Ibl, CBOKWCTBA [TPOCTOrO BelllecTBa. AMMMAK, CTpPOeHHe, CBOMCTBa,
noJjiyueHre U npuMeHeHue. Conv aMMOHUSI, UX CBOMCTBA U puMeHeHre. Okcuabl azota (I11) u (IV).



A30THast KUC/IOTa, ee CBOMCTBA U MpuMeHeHHe. HUTpaThl M HUTPUTHI, MPOO/IeMa X COZIeP>KaHUs B
CeJTbCKOXO03MCTBEHHOW TIPOAYKIMK. A30THBIE y100peHusl.

®ocdop. CTpoeHue aToMa, a/yIOTPOIHS, CBOMCTBa 6esioro u kpacHoro gocdopa, Ux MpUMeHeHHe.
OcHoBHbIe coeHenust: okcuz pocdopa (V) u oprodocdopHas kucioTa, pocdatsl. PocopHbie
ymobpeHusi.

Yrnepoa. CTpoeHue aToMa, a/lJIOTPOIYsI, CBOMCTBA MOAUPUKaLii, TpuMeHeHUe. OKCH/bI yraeposa
(IT) u (IV), ux cBoticTBa ¥ npuMeHeHHe. KapOoHaThI: Ka/IbLIUT, COZia, TIOTAlll, MX

3HaueHue B MPUPOJe U KU3HU UesioBeKa.

Kpemnuii. CTpoeHHe aTomMa, KpUCTa/IJTIMUeCKU KPeMHU, ero CBOMCTBa U puMeHeHue. OKcH/,
kpemHusi (IV), ero npupoaHbie pa3HOBUAHOCTU. CUIMKaThl. 3HaUeHHe COeJUHeHUI KPeMHUs B YKUBOU
Y HeXXUBOM npupo/ie. [ToHsATHe 0 CMIMKAaTHOM NPOMBILUIEHHOCTH.

Jemoncrpanuu. O6pasiibl raJloreHOB — TMPOCTHIX BellecTB. B3aumozelicTBYe rajioreHoB C HaTPUEM,
C amroMUHYEeM. BeiTecHeHHe XJI0poM Opoma Wiy Mojja U3 PacCTBOPOB UX cosiell. B3aumogelicTBre cepbl
C MeTaJl/laM{, BOJOPOZOM U KMUCJI0pPOJ oM. B3anmoelicTBre KOHLIEHTPUPOBAHHOM a30THOM KUCIOTHI C
Mezbto. TlorsiolieHye yrieM pacTBOPEHHBIX BellleCTB WX ra3oB. BoccTaHoBieHre Meiy U3 ee OKCH/ia
yriem. O6pasiibl IPUPO/HBIX COeUMHEHHM XJ10pa, cephbl, hocdopa, yrieposa, KpeMHusi. OOpasiibl
BaXKHEMUIIIMX JI7IsT HAPO/IHOTO X03sCTBa Cy/b(aToB, HUTPATOB, KapboHaTOB, PocdaToB. OOpasLibl
CTeK/1a, KepaMUKH, 1leMeHTa.

JIabopaTopHbie onbIThl. 20. [TomyueHre 1 pacrio3HaBaHe BOAOPO/a.

21. MiccnepoBanue MOBEPXHOCTHOI'O HATSDKEHUS BO/IBI.

22. PacTBOpeHMe NepMaHraHaTa Kaaus WM MeJHOr0 KyTropoca B BoJe.

23. T'upparaiusi 06e3BoxkeHHOTO cyibhaTa meau (I1).

24. VI3roToB/I€HYEe TUIICOBOrO OTIeYyaTKa.

25. O3HaKoOM/IeHHe C KOJIIEKI[Hel ObITOBLIX (DUTBTPOB.

26. O3HaKOM/IeHHe C COCTaBOM MUHepaJbHOM BOJbI.

27. KauecTBeHHas peakLys Ha rajoreHu/| MOHbI.

28. [TonmyueHue 1 pacrio3HaBaHUe KUC/IOPOJa.

29. I'opeHue cepbl Ha BO3JyXe U B KUCJIOPOJe.

30. CBoiicTBa pa3baBieHHON CepHOM KHUC/IOTHI.

31. M3yueHure CBOWCTB aMMHaKa.

32. Pacnio3HaBaHHe COJield aMMOHUSI.

33. CBoiicTBa pa3baB/ieHHOW a30THOM KHUC/IOTHI.

34. B3anMogeliCTBYe KOHLEHTPYPOBAHHOM a30THOM KUCJIOTBI C MeJIbIO.

35. 'openue ¢docdopa Ha BO3jyXe U B KUCJIOPOZE.

36. Pacrio3HaBanue ¢ocgaTos.

37. 'opeHuie yrjisi B KUC/IOpOJe.

38. Ilonyuenue yronbHOM KACIOTHI U U3y4YeHUe ee CBOWCTB.

39. TTepexo/; KapOOHATOB B TUAPOKApOOHATHI.

40. Pa3sioykeHue ruipokapboHaTa HaTpHsl.

41. [TonyyeHre KpeMHEBOW KUCJIOTHI U U3yUeHHe ee CBOMCTB.

Tema 4. IIpakTukym 2. CBoMCTBa coe{MHeHH HeMeTaslIoB (3 u)
1. PeiieHne sKCriepuMeHTaIbHBIX 3a/1ay 110 TeMe «[loArpyrina rajioreHoB».
2. PelieHue sKcriepuMeHTaIbHBIX 3a7au 1o TeMe «[loArpyrra Kucaopojaar.
5. ITonyuenue, cobupaHue U pacrio3HaBaHUe ra30B.

Tema 5. O0001meHHe 3HAHUHM 110 XMMHUH 3a KYPC 0CHOBHOM IKoJIbI. [ToAroroBka K
rocyjapcTBeHHOH UTOrosou arrecranuu ( OI'd) (10 g)



[Mepuoguueckuii 3akoH U [lepuoanueckasi cucTeMa XUMHU4YeCcKUx 31emeHToB [1. V1. MeHieneeBa.
®u3UeCcKuii CMBICT TTOPSJKOBOTO HOMepa 37ieMeHTa, HOMePOB Tepro/ia U IPYIIbl. 3aKOHOMEPHOCTH
M3MeHeHUsI CBOMCTB 3/IEMEHTOB U UX COeJUHEHHUH B IePUO/Iax U TPYIINaxX B CBeTe TpeJCTaB/IeHni 0
CTPOEHHU aTOMOB 3/IeMEHTOB.

3HaueHUe MepuoANYecKoro 3aKkoHa. Buibl XUMUUeCKuX CBsi3ell U TUTbl KPUCTA//TMUeCKUX PelIeToK.
B3anMoCBsI3b CTPOEHUSI Y CBOMCTB BellleCTB.

Knaccudukaiusi XUMUYeCKUX peaki|il 10 pa3/InyHbIM MpU3HaKaM (UMC/I0 U COCTaB Pearvpyrouux 1
00pa3yommxcs BelleCTB; Ha/lMuhe TPAHULbI pasjena (as3; TersioBo 3 dekT; u3MeHeHHe CTereHel
OKHCJIeHWsT aTOMOB; HCITIONb30BaHWE KaTajln3aTopa; HarpapjieHHe mporekaHusi). CKOpoCTh
XUMHUECKUX Peakiuii U (hakTopbl, BAUsIONIMe Ha Hee. OOpaTUMOCTb XUMHUUECKUX PeaKIi U CrI0CO0bI
CMellleHHs XMMUUeCKOTO PaBHOBECHSI.

[TpocThle U C/I0KHBIE BelllecTBa. MeTasuibl U HeMeTasl/ibl. ['eHeTHUeCKre psifibl MeTaslla, HeMeTasuia v
repexo/iHOro metasia. OKCUbI ¥ TUIPOKCU/IBI (OCHOBAHUS, KUCIOThI, aM(OTepHble TUIPOKCU/IBI),
comu. VIx cocraB, kaccudukaiys u o01pe XMMUYeCcKre CBOMCTBA B CBeTe TEOPUHU
3JIeKTPOTUTUUECKOM JUCCOIUALIUY.



TemaTHyeckoe NVIAHUPOBaHUe, 8 K1acc

Ne Tema KosmuecTtBoO Jara Hara
n/n 4acos (mnan) | (¢akr)
Tema 1. BBeieHue B xumuio (6 4)

1 | BBogHbiii uHCTpyKTaxK 110 TH mpu pabore B KabuHeTe 1
xumud. [Ipegmer xumuu. BemjectBa

2 | [IpeBpamienusi BemectB. Ponb XUMUM B >KU3HU 1
yesioBeKa.

3 | IlpakTuueckas pa6ora Nel. «[Ipuémbl 1
obpamenusi ¢ yabopaTopHbIM  00OpYIOBaHHEM»
HNucrpykrax Th

4 | Ilepuoanueckasi cuCTeMa XMUMHUYeCKUX 37ieMeHTOB [I.U. 1
MeHgeneeBa. 3HakKu XUMUUECKUX 3/IEMEHTOB.

5 | Xumuueckue ¢opmynbl. OTHOCHUTeNbHasi aTOMHas M 1
MOJIeKYJIsipHast Macca.

6 | [Ipaktnueckas pabora Ne2. «Habnromenue 3a 1
ropsiteii ceeuoii» MHcTpykTax Th

Tema 2. ATOMBI XUMHUYeCKHX 3/1eMeHTOB (7 u)

7 | OcHOBHBIE CBelleHUS O CTpoeHuMH atomoB. (CocraB 1
aroMoB. M30TombI.

8 | CTpoeHue 3/1eKTPOHHBIX 000/I0U€K aTOMOB 1

9 | MoHsl. MoHHasa x¥uMUu4yecKasi CBA3b. 1

10 | KoBaneHTHas CBfi3b. 1

11 | Metanmueckasi XuMHU4ecKasi CBS3b 1

12 | O6obieHe UM CUCTeMaTH3alUs 3HAHUK [0 TeMe: 1
«ATOMBI XUMUUECKHUX 3/IEMEHTOB»

13 | KontponibHass pa6ora Nel 1o Teme: «Amowmbl 1
XUMUYECKUX 3/1eMeHMOo8»

Tema 3. IIpoctbie BemjecTBa (54)

14 | IIpocTele BeljeCcTBa-MeTallbl. 1

15 | IIpocTele BellecTBa -HeMeTasl/ibl. AJIOTPOITHS. 1

16 | KosmnuectBo BewjectBa. Mosib. MoJisipHast macca. 1

17 | MonsipHbIii 00bEM ra3oB. 1

18 | Pemenue 3azau mo Temam: «MosspHblll 06beM 2a308, 1
KO/IUYeCcmeo gewjecmea».

Tema 4. CoegriHeHMsI XUMHUYECKHX 3/IeMeHTOB (16 u)

19 | CreneHs oKucC/I€HUSA 1

20 | BaxHetiume Kaacchl OMHAPHBIX COeMHEeHUH. OKCU/IbI. 1

21 | OcHoBaHWs. 1

22 | Kucnotsl. 1

23 | Comm. 1

24 | CocraBneHue (hopmy Comeil. 1

25 | O6o0OIiieHre ¥ CHCTeMaTH3alys 3HaHUKA TI0 Teme 1




«BaxuHetiime Kimaccel OMHAPHBIX COeJUHEHMI

26 | AmMopdHbie 51 KpUCTa//IN4YeCcKue BeILleCTBa. 1
Kpucra/mmueckue pereTky.

27 | UucTble BellleCTBa U CMECH. 1

28 | IlpakTnueckas padora Ne3. «AHanu3 MOYBHI U BOJbI» 1
Nucrpykrax Th

29 | MaccoBas 10151 KOMIIOHEHTOB B CMeCH. 1

30 | Pemenue 3agau Ha HaXOKJeHME MaCCOBOM [0JIU 1
KOMIIOHEHTOB CMeCH.

31 | Peluenwe 3asau Ha HaxoXKJeHWe MaCCOBOW [0/ 1
KOMIIOHEHTOB pacTBOpa.

32 | IIpakTnueckasa padora Ned. «IIpuroroBnenue 1

pacTBopa caxapa C 3aZlaHHOM MacCOBOW JoJied
pacTBopeHHOro Bellectsa» MHcTpyKTaxk Th

33 | Ob6obiieHe W cuUcTemMaTW3alysl 3HAaHWKM 110 TeMe: 1
«CoeJMHEeHHS XUMUUECKHUX 37IEMEHTOB».

34 | KoutposbHasa pabora Ne2. mo Teme: «CoeduHeHus 1
XUMUYECKUX 3/1eMEHMO8» .

Tema 5. H3veHeHus, NpouCXoAsAiue C BeijecrBamu (12u)

35 | dusnueckue ABJICHUA B XUMUMH.

36 | Xumunueckue siBjeHUs1. XUMUYECKUe PeakL1u.

37 | 3aKOH COXpaHeHWs Macchbl BellecTBa. XHUMUYeCKUe
yPaBHeHUs

38 | PacuéThl N0 XUMUYECKUM YPaBHEHUSIM 1

39 | PeweHue pacueTHbIX 3a/iau 110 YPaBHEHUIO peakKLyu.

40 | PelieHne pacueTHbIX 3a/lau Ha BbIUMC/€HHWE MacCChl
MIPOJYKTa peakLUH.

41 | Turbl XUMUUECKUX peakILui

42 | Tunbl XUMHUYECKUX peakluii Ha TIpUMepe CBOMCTB
BO/JbI.

43 | CKopoCTb XUMHUYECKUX peakLui. KaTtanv3aTopsl.

44 | IpakTnyeckas pa6ora No5.
« I1pu3Haku xummnyeckux peakiuii» UHcTpykTax Th

45 | O6o0ieHMe W CUCTeMaTU3aLds 3HAHUKM 110 Teme 1
«M3mMeHeHus, npoucxodsujue ¢ 8elecmaeamu».

46 | KonutposibHas pa6ora Ne3. mo Teme «M3meHeHus, 1
npoucxodfujue ¢ 8ewecmeamu.

Tema 6. Teopus 3/1eKTPOIUTUUECKOH AMCCOLUAIMM M CBONMCTBA KJ/IaCcCOB HEOPraHMYeCcKHX
coefriHeHUM (24 u)

47 | PacTBopeHre Kak (DU3MKO — XUMHUECKHW TIipoliecc. 1
Turibl pacTBopoB. [ToBTOpHBIM MHCTPYKTax 110 T.6.

48 | DnekTpoauTHyeckas guccoruanus (3/1)

49 | OcnHosHble nonoxenus Teopun B/. (TO/)




50

VoHHble ypaBHeHUs peakLii

51 | YoioBus mNpoTeKaHHs XUMHUYECKHUX peakLUul Mexnay 1
pacTBOpamu 371eKTPOJIUTOB 0 KOHLIA

52 | KucnoTel, ux Knaccudukaius 1

53 | CoiicTBa KUCJIOT. 1

54 | OcHoBaHUsl, UX KIaCCUPUKaLUs 1

55 | CoiicTBa OCHOBaHUM 1

56 | Okcupgpl, UX KnaccupyKalys 1

57 | CBoKCTBa OKCHUZIOB 1

58 | Cony, ux cBOMCTBA 2

59 | 'eHeTHueckasi CBA3b MeX/y K/1acCaMy HEOPTaHUUECKHUX 1
CcoeIMHEeHUM

60 | IlpakTuueckass padora Ne6. «CBOIHCTBa KHUCIOT 1
OCHOBaHUM, OKCUJ0B U conel». MHcTpyKTax Th

61 | ObGoOiieHre W cuUcTeMaTW3aldsl 3HAHWKM [0 TeMe: 1
«PacTBopeHue U paCcTBOPBI».

62 | Okuc/IMTebHO-BOCCTaHOBUTe/IbHBIE peakijuu (OBP). 1

63 | CocraBneHue 371eKTpoHHOro 6anaHca B OBP

64 | CBoliCTBa MPOCTBIX U CJIOXKHBIX BelecTB B ceete TO/1
n OBP

65 | IIpakTHueckas pabGora Ne7. Perienue 1
3KCTepUMeHTanbHbIX  3a7ad 1o Teme:  «OBP»
Nucrpykrax Th

66 | IIpomekyTouHas aTrTecTaLys 1

67 | UToroBas KOHTpPo/bHasA pabdora Ned 3a Kypc xumuu 8 1

KJ1aCCa




TeMaTHuecKoe NJIaHUPOBaHUe, 9 K1acc

Ne Tema KonunuecTBo Jdara Jara
n/n YacoB (m1an) | (daxT)
BBepenue. O0mas XapakTepUCTHKA XUMHYECKHX
3/IeMeHTOB 10
U XMMHYeCKHMX peaKIui.
ITepuoauueckuii 3aKoH u Ilepuoanueckas cucrema
XUMHu4YecKux 3j1eMeHToB JI. V1. MeHpeieeBa
XapakTeprucTUKa XMMUUeCKOr o 3/leMeHTa Ha
1 OCHOBaHUU ero 2
nosioxkeHust B [1C [1. I .MenpeneeBa
2 | AMdoTtepHbie OKCH/IBI U THAPOOKCH/BI 1
ITepropgnuecknii 3akoH u I1C [I. . MenpeneeBa B
3 | cBeTe yueHUs 1
0 CTPOEHUU aTOMa
XuUMHUUecKasi OpraHU3aLius >KUBOU U He)KUBOU
4 | mpupozbl 1
Knaccudukariys XuMUuuecKrux peaklyi 1o
5 | pa3nuuHbBIM 1
OCHOBaHUSIM
6 [IloHsATHe O CKOPOCTM XMMHUYECKOW peakLun 1
7 | Katamuszaropsl 1
O0o00611eHre U cCHCTeMaTH3alys 3HaHUH T10 TeMe
8 | «BBexenue. 1
OO0111ast XapaKTepUCTHKa XUMUUECKUX 3JIEMEHTOB U
XUMUYECKUX
peakuui. [Tepuoguueckuit 3akoH U [1C xummueckux
3JIEMEHTOB
. . MeHpiesieeBa»
K.p. o teme «BBegenue. Ob1asi xapakTeprUCTHKA
9 [xumuueckux 1
3JIEMEHTOB U XMMHYeCKUX peakiui. [Tleproauuecknii
3aKOH U
I1C xumnueckux snemeHToB /1. V1. MeHjeneeBa»
Tema 2. MeTanibl 14
ITonoxenue 3nementoB-metasios B [1C 1. 1.
10 | MeHgesneeBa u 1
0Cc0OeHHOCTH CTPOeHUsI X aTOMOB. Pu3nueckre
CBOMCTBA
MeTasu10B. CIiaBbl.
11 | Xumuueckue CBOMCTBa MeTaJlIOB 1
12 | Mertasnmbl B ipupo/ie. OO1me criocobbl UX MoTyueHust 1
13 [IToHsiTHE O KOPPO3UM METaJIJIOB 1
OO11]as1 XapaKTePUCTHKA 37IeMEeHTOB A TpyTITIbL.
14 [CoenvHeHust 2

[11€/IOUHBIX META/1JIOB




15 [ IJenouyHo3emesbHbIe MeTasIbl. CoeuHeHUs 2
111eJI0YHO3eMe/IbHbIX MeTa/JIoB
16 | AyitoMUHUM U er0 coeIMHeHUsI 2
17 | Kene3o u ero coeiriHeHUsI 2
18 [ O606meHue 3HaHUI 1O paszeny «MeTab» 1
19 | K.p. o teme «MeTasuibi» 1
IIpakTukym 1. «CBoMCTBa MeTa/JIOB U UX
coeJMHEeHUN» 2
PerieHuie sKCriepUMeHTaIbHBIX 3aiau Ha
20 | pacrio3HaBaHUe U 2
T110Jy4YeHre COeJMHEHU MeTasjioB
Hemetasnnbl 22
21 | O61iast XapakTepHUCTHKA HEMETAJITIOB 1
OO611e xMMHUYeCcKre CBOMCTBA HEMEeTAJI/IOB.
22 | Hemetasibl B 1
TIPUPO/Ie U CIIOCOOBI UX TIOJTYUEeHUsT
23 | Bogopop 1
24 | Boga 1
25 | T'asorensl 1
26 | CoepyiHeHUs rajioreHoB 1
27 | Kuciopop 1
28 | Cepa, ee dur3nueckre U XUMUUeCKHe CBOMCTBA 1
29 | CoegrHeHUsI CepbI 1
CepHasi KMC/IOTa Kak 3JIeKTPOJIUT U ee coyu. CepHas
KMCJ/IOTa Kak OKMC/UTe b, [TonyueHre u npruMeHeHUe
CepPHOW KUCJIOTHI.
30 1
31 | A30T U ero CBOMCTBa 1
32 | AMMuak U ero cBoiictBa. Co/ii aMMOHHUSI 2
33 | Okcupbl a30Ta. A30THasi KUC/I0Ta 1
®ocdop. Coegunenus docdopa. [ToHsTHE O

34 | bochopHbIX 1
y0OpeHHsIX

35 | Yrnepoga. 1




36 | Okcupbl yriaepoga

YroJibHas KUC/A0Ta U ee COMU. 2KeCTKOCTb BOJIbI U
37 | criocoOsl ee

yCTpaHeHMsI

38 | KpemHumit

Coenunenuvs KkpeMHusi. CUIMKaTHast
30 | NpOMBILLIJIEHHOCTD

40 | O6061IeHMe 110 TeMe «HemeTaiib»

41 [ K.p. o reme «HemeTtasibi»

ITpakTUKYM 2. «CBOWCTBA COeJUHEHHN HEMeTaJlJIOB»

PelieHuve sKCrieprMeHTa/IbHBIX 3a/lau 110 TeMe
42 | «moarpynna

T'a/IOTeHOB»

Perrenue sKcriepyMeHTaIbHBIX 3a/iau 10 TeMe
43 | «moarpynna

KHC/IOpOJa»

44 | [TonyueHne, cobMpaHKe U pacrio3HaBaHKe T'a30B

Tema 5. O00011[eHHe 3HAHM 110 XMMHH 32 KYPC OCHOBHOM
10

mKoJibl. ITIoAroToBKa K rocyapCcTBeHHOI UTOr0BOM

arTectanuu ( OI'9)

[Tepuoanueckuii 3akoH u I1C [J.V1. MeHzeneeBa B

45 | cBere Teopuu

CTPOEHUMs aTOMa

Buibl XUMUUeCKUX CBsi3el U TUIbl KPUCTA/TUUECKUX
46 | peleTok.

B3anmMoCBs3b CTPOEHUS U CBOMCTB BelleCTB

Knaccugukaims XuMUuecKux peakLjyi 1o
47 | pa3/MyHbIM

ripyu3HakaM. CKOPOCTb XUMUUECKUX peaKLvil

[ucconmaniysi 371eKTpOMTOB B BOAHBIX PACTBOpaXx.
48 | NoHHEIe

ypaBHEHUsI pPeakiu1

49 [ OkucmTenbHO-BOCCTAHOBUTE/IbHbBIE PeaKLMU

50 | [IpoMe)xyTOuyHas aTTecTauus

Krnaccudukanys v cBOMCTBa HeOpraHUUeCKUX
51 |BemiecTs

TpeHuHr-recTupoBaHue 1o Bapvantam ['IA
52 | NIponuibIX JeT 1

AeMOBepCHHr

53 | Peseps



















