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ILnanupyembie pe3yabTaThl 0CBOCHHS Y4eGHOTO npeavMeTa

PesyibTaThl 0CBOEHHS Kypca XHMHH

M3y4yenue XMMHH B OCHOBHOH IIKOJIE JaéT BO3MOXKHOCTh JOCTHYB CIEIYIOIIMX
pe3yJILTaTOB B HAIIPABJICHUH JIUYHOCIHO20 PA36UMUAL

1) BocmuTaHue pOCCHIICKON TpaKAaHCKOW MIEHTHYHOCTH: MATPHOTH3MA, YBAKCHUS K
OtevecTBy, IPOLIIOMY M HACTOSIIEMY MHOrOHAIMOHAIBHOTO Hapoaa Poccun; ocozHaHMe
CBOCH STHUYECKON NMPUHAIEKHOCTH, 3HAHUE MCTOPUHY, SI3BIKA, KYJIBTYpPhl CBOEr0 HApO/Ia,
CBOCTO Kpas, OCHOB KyJIbTypPHOI'O Haclequsl HapoaoB Poccuu u deloBeuecTBa; yCBOEHHE
TYMaHUCTHYECKHUX, IEMOKPATHIECKUX U TPAJAUIIMOHHBIX [IEHHOCTEH MHOTOHAI[HOHAIBEHOIO
poccuiickoro odmecTsa; BOCIIMTaHUE YyBCTBa OTBETCTBEHHOCTH U [0Jra nepes PoauHoil;
2)  dopmMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHHS K YYEHHIO, TOTOBHOCTH H CIIOCOOHOCTH
00yUaloIMXCs K CaMOPa3BUTHIO U CaMOOOPa30BaHKIO HA OCHOBE MOTHBALUK K 00YUSHUIO
U TIO3HAHHIO, OCO3HAHHOMY BBIOODY M IIOCTPOCHHIO NaNbHEHIIeH WHIMBUIAYAIbLHON
TpaeKTopuu  oOpasoBaHMs Ha ©Oa3ze OpHUEHTHPOBKM B Mupe mnpodeccuit wu
Npo(peCCHOHAIBHBIX MPENOYTEHUH C yHETOM yCTONUYMBBIX [I03HABATEILHBIX HHTEPECOB, a
TaKkXKe Ha OCHOBE (POPMHMPOBAHUS YBAXKUTEIBHOTO OTHOILIEHHS K TPYJLy, Pa3BUTHUs OIBITA
y4acTHs B COLMAIbHO 3HAUUMOM TPYI€;

3)  QopmHpoBaHME II€JIOCTHOrO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHA HAayKHM M OOIIECTBEHHOH IPAKTHUKH, YYHTBIBAIOIETO COLMAIBLHOE,
KYJIETYPHOE, A3BIKOBOE, JIyXOBHOE MHOIr000Opa3ue COBPEMEHHOI0 MUPA;

4)  QopMmHupoBaHME KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B OOIIIEHUH U COTPYTHUUYECTBE
CO CBEPCTHHKAMH, J€TBMM CTapIlero M MIaJIIero BO3pacTa, B3POCIBIMH B IIpOIECcCe
00pa30BaTeIbHON, OOLIECTBEHHO IOJE3HOMN, YIeOHO-MCCIIE0BATEILCKON, TBOPUECKON 1
JIPYTUX BUJIOB €S TENILHOCTH;

5)  ¢opmupoBaHHE LIEHHOCTH 3/0pPOBOTO U 0e30mMacHOro 06pasa JKWU3HM, YCBOCHHUE
MpaBJI MHIMBUIYAJILHOTO U KOJJIEKTUBHOIO OE30I1aCHOrO MOBEICHHUS B UPe3BBIYalHBIX
CUTYalUIX, YIPOXKAIOIMX KU3HU U 3/I0POBBIO JIIO/IEH, PaBUIl MOBEJICHUS HA TPAHCIIOPTE
U Ha Jloporax;

6)  ¢opmupoBaHHE  OCHOB  JKOJOTHYECKOW  KYJIBTYpPBI,  COOTBETCTBYIOUIEH
COBPEMEHHOMY YPOBHIO 3KOJOTHYECKOI0 MBIIUICHHs], Pa3BUTHE OIbITA 3KOJOTHUECKH
OpPHEHTUPOBAHHOH, pe(dIEKCHBHO-OLIEHOYHON ¥  IPAKTHYECKOW JIEATEJILHOCTH B
KU3HEHHBIX CUTYyalUsIX.

Memanpeomemnuvimu pe3yibmamamu OCBOSHUS OCHOBHOM 00pa30BaTeIBHOM TPOrPAMMEI
OCHOBHOTrO 001ero o0pa3oBaHus SBISIOTCS:

1)  ymeHume CcaMOCTOSTENBHO OIpeNeNsiTh LeJIH CBOero OO0y4YeHHs, CTaBUTbL WU
GopmynupoBath Ui cebs HOBBIE 3aaud B yuébe M [O3HABATEJILHOM JEATEILHOCTH,
pa3BUBaTL MOTHUBEI U HHTEPECH! CBOECH NO3HABATENLHON NeATEIbHOCTH,

2)  yMeHHe CaMOCTOATENIbHO IUTAHHPOBATH IYTH JOCTHXKEHHUS IMElei, B TOM 4HcIIe
allbTCPHATUBHEIE, OCO3HAHHO BBIOMpPaThH Haubosee 3()PEKTHBHBIE CIIOCOOBI pelieHMs
y4eOHBIX M [I03HABATEILHBIX 3a/1a4;

3)  yMeHHEe COOTHOCHUTH CBOH JGHCTBHUS C IUIAHUPYEMBIMHU Pe3yJIbTaTaM1, OCYIIECTBIATE
KOHTPOJIb CBOEH AEATEILHOCTH B IIPOLiecCe TOCTIKEHUS pe3yIbTaTa, ONpPeeisaTh ClIOCO0b
NEWCTBUA B pamKax IPeUIOKEHHBIX YCIOBHH M TpeOOBaHMN, KOPPEKTHPOBATHL CBOU
JIECTBHS B COOTBETCTBHM C U3MEHSIOIIEHCS cUTyaluei;



4) yMEHME OLEHUBATh [PABIUIbHOCTh BBIMONHEHUs yueOHOM 3ajma4m, COOCTBEHHbBIE
BO3MOXKHOCTHU €€ pelleHHUs;

5) BIaJIeHME OCHOBAMHM CAMOKOHTPOJS, CaMOOLEHKH, IIPUHATHS pElleHHH |
OCYILIECTBIEHHSI OCO3HAHHOTO BEIOOpA B yueOHO U IT03HABATENBHOM JEITEILHOCTH,

6)  yMeHHe OIpeJelsiTh MOHATHS, CO3[aBaTh 00OOIIEHWs, yCTaHABIMBATH AHAIOIMH,
KJ1acCU(DUIMPOBATh, CAaMOCTOSTENIFHO BBIOMpaTh OCHOBAHMS W KPUTEPHH IS
KiaacCU(GUKAIIMY, YCTAHABIUMBATL NPUYMHHO-CIEICTBEHHBIE CBS3M, CTPOHUTH JIOTHYECKOE
paccyKJieH1e, yMO3aKiIodeHne (MHIYKTHBHOE, JeIyKTHBHOE M IO aHaJOrWH) U JejaTh
BBIBOJIBI;

7)  yMeHME CO03/1aBaTh, IPUMEHSTh U NpeoOpa3oBbIBATE 3HAKM M CHMBOJIBI, MOIEIH U
CXEMBI sl pEIIeHUs] y4eOHBIX U N03HABATElIbHBIX 3a/1a4;

8)  CMBICIIOBOE YTEHHUE;

9)  yMeHHe OpraHu30BLIBATH yueOHOE COTPYIHMYECTBO U COBMECTHYIO ACSATEIBHOCTD C
yUMTENEM M CBEPCTHHKAMHM, paboTaTh MHAMBHAYAILHO M B IpyINIe: HaXOAUTh oOIuce
pelleHne U pa3penaTt KOH(MIMKTEI Ha OCHOBE COTTIaCOBAHMS IO3ULIMHA U y4IETa HHTEPECOB;
dhopMyaupoBaTh, APryMEHTHPOBATL U OTCTAMBATh CBOE MHEHHE;

10) yMeHHMe OCO3HAHHO MCIIOJB30BATH peueBble CPEACTBAa B COOTBETCTBUU C 3amadei
KOMMYHHMKAIMHK IS BRIPAKEHUS CBOMX YyBCTB, MBICIIEH M NOTpeOHOCTElH; NIaHupoBaHus
M peryJslid CBOeH JeATelbHOCTH; BIaJCHME YCTHOH M THMCBMEHHOW pevbio,
MOHOJIOTMYECKOM KOHTEKCTHOU PEYBIO;

11) ¢dopmupoBanne © pPa3BUTHE KOMIICTEHTHOCTH B O0JAcTH  MCIIOJIB30BaHMS
MH(POPMAIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHH,

12) dopmupoBanue U pa3BUTHE SKOJIOTHIECKOIO MBIIUIEHUS, YMEHHE IIPUMEHATE €r0 B
[103HAaBaTEJIbHON, KOMMYHHMKATHBHOM, COIIMANBHOM TpakTHKe M MpodeccHoHaIbHOH
OpMEHTALIMH.

B obnactu npeomemnvix pe3zynsmamog o0Opa3oBaTelbHas OpraHu3alus  00IIero
0o0pa3oBaHus peanusyeT Clleyolne 3a1a4u:

g GopMupoBaHue IepBOHAYAIBHBIX CUCTEMATH3UPOBAHHBIX  IPEACTABICHUNA O
BEILECTBAX, UX NPEBPALICHUAX U IPAKTHYECKOM IIPUMEHEHUH; OBIIAJIEHUE IOHATHHHBIM
annapaToM U CHMBOJIHYECKHUM S3BIKOM XHMHH,

2) 0CO3HaHME OOBEKTMBHOM 3HAYMMOCTH OCHOB XMMHYECKOM HayKu Kak o0iacTu
COBPEMEHHOIO  €CTECTBO3HAHHS, XUMHMYECKHX IPEBpAIlCHUM HEOPraHHYECKHX |
OpPraHMYeCKHUX BEIEeCTB KaK OCHOBBl MHOTUX SBIEHMH >XMBOM M HEXHBOH IPHPOIBI,
yriryOJieHre Npe/ICTaBIeHHH 0 MaTepHalbHOM €UHCTBE MHUPa;

3) OBJIaJIeHUE OCHOBAMH XMMHMYECKOM IPaMOTHOCTH: CIIOCOOHOCTBIO aHaIU3UPOBAaTh U
OOBEKTHBHO OIICHWBATh JKU3HEHHEBIE CHUTYallMHM, CBS3aHHblE C XWMHEH, HaBBIKAMU
Oe3omacHOro OOpalieHHs C BeIIeCTBAMH, HCIONB3YEMbIMHU B IIOBCEIHEBHOM KM3HH,
yMEHHEM aHaJIM3UPOBaTh M IUIAHMPOBATH HKOJIOTHUYECKH Oe30I1acHOE MOBEJEHHE B LENsX
COXpaHEHHUs 3[J0POBbs U OKPYKAIOLLEH CPeJibl;

4) (GopMHpOBaHHEe YMEHHUI yCTaHAaBIMBaTH CBSI3U MEXKIY pealbHO HalII0JaeMbIMU
XUMHUUECKMMHU SIBIEHHMSMH U IPOLECCAMH, MPOUCXOSAIIUMH B MHUKPOMHUpE, OOBACHSITH
IpPUYMHB MHOro0Opasusi BEeLECTB, 3aBUCUMOCTb MX CBOMCTB OT COCTaBa M CTPOCHHS, a
TaK)Ke 3aBUCUMOCTD NNPUMEHEHHUSI BELIECTB OT UX CBOMCTB:



'5)  mpuoOpeTeHMe OIBITA HCIOJIB30BAHMS DPa3IMYHBIX METOJOB H3y4YeHHs BEIECTB:
HAaOMIONEHUsl 3a MX I[PEBPAICHUSMH IIPU I[POBEJEHHH HECIOKHBIX XHMHYECKHX
OKCIEPUMEHTOB C MCII0IL30BAaHUEM JIA00PATOPHOI0 000PYIOBaHMS U IPUOOPOB;

6)  ¢dopmupoBaHHE IpEeICTABICHUN O 3HAYEHHH XHMHYECKOM HAyKW B pEIICHUH
COBPEMEHHBIX 3KOJIOTMYECKUX IPOOIeM, B TOM YHCIIE B IPEJIOTBPALICHHN TeXHOTEHHBIX U
DKOJIOTHYECKUX KaTacTpod.

Beinycknuk HayvyuTes:

- XapaKTepu30BaTh OCHOBHbBIC METO/IbI IIO3HAHUSA: HAOIIO/ICHHE, HU3MEPEHHE, SKCIIEPUMEHT;
- OIMCHIBATHL CBOMCTBA TBEPIBIX, MXHJKHUX, a3000pa3HBIX BeINECTB, BBIJEIAS MX
CYILleCTBEHHBIE IIPHU3HAKH;

- pacKpeIBaTh CMBIC]I OCHOBHBIX XMMHYECKUX NMOHATHH "aToM", "Mosekyna", "XuMUUecKui
aneMeHT", "mpocToe BemiecTBO", "ClIOXKHOe BemecTBO", "BaJIeHTHOCTH", "XMMHUecKas
peakuus”, UCIOJb3Ys 3HAKOBYIO CHCTEMY XUMHH;

- PaCKphIBaTh CMBICII 3aKOHOB COXPaHEHUS MacChl BEIECTB, IIOCTOSHCTBA COCTABa, AaTOMHO-
MOJIEKYJISIpPHOU TEOpUH;

- paznuyaTh XUMHYECKUe U U3UIECKUE SIBIEHMUS;

- Ha3bIBATh XUMHUYECKHE DJIEMEHTEI;

- OIIPEJEJIATh COCTaB BEIIECTB 110 UX (opMyJiam;

- OIIpe/IeJISATh BAJICHTHOCTh aToMa 3JIeMeHTa B COeIMHEHUSX;

- OIIPEJIeIIATh THUIl XUMHUYECKUX PeaKIIHii;

- Ha3bIBATh IIPU3HAKK U YCIIOBUA IPOTEKAHUS XUMHYECKHUX PEaKIIHii;

- BBIAB/IATH MPU3HAKH, CBHIAETENLCTBYIOUIME O NMPOTEKAHUH XUMHUYECKOW peakiMu IpH
BBIIIOJTHEHUH XUMHYECKOI'O OITBITA;

- COCTaBIIATE (POPMYJIbI OMHAPHBIX COCIUHEHHUIL;

COCTaBJIATE YPaBHCHHA XHMHYCCKHUX peaKHHﬁ;

cobIroaTh IpaBuia 6e30MacHoi paboThI PU MPOBEAEHUH OIIBITOB;

IMOJIB30BAaThCA Ha60paTOprIM OGOpy,HOBaHI/IEM H HOCY,E[Oﬁ;

BBIYHCIIATE OTHOCHTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
- BBIYUCJISITH MAaCCOBYIO JOJII0 XUMHYECKOT0 dJIeMeHTa 1o (hopMyJie COeIMHEHMS;
- BBIYUCIITH KOJIMYECTBO, 00BEM MIIM Maccy BelllecTBa MO KOJIWYECTBY, 00BeMy, Macce

pearcuToB HJIH IIPOAYKTORB PCAKIIHH,



- XapaKTepu30BaTh GU3UUECKUE 1 XUMUIECKHE CBOMCTBA IIPOCTBIX BEIICCTB: KHCIOPO/a U
BOJIOPO/a;

- [10JTy4aTh, COOMPATh KMCIOPO/l U BOIOPOL;

- pacro3HaBaTh OIBITHBIM ITyTeM ra3000pa3Hble BeleCTBa: KUCIOPO/I, BOLOPOL,

- pacKpbIBaTh CMbICII 3aKOHA ABOI'a/Ipo;

- PacKpEIBATH CMBICII TIOHSTHH "TerI0BO# b dekT peakiuu", "MONIPHBIM 00BeM";

- XapaKTepHu30BaTh GU3NYCCKUe U XUMUYECKHUE CBOKCTBA BOJIBL

- PACKPBIBATEH CMBICI ITOHATHSA "pacTBop";

- BBIYUCIATE MACCOBYIO JI0JIFO PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

- IPUTOTOBJIATH PACTBOPEI C ONPE/IENIEHHON MacCOBOM NOJIeH PaCTBOPEHHOIO BEIICCTBA;

- Ha3bIBATh COEIMHEHNS M3yUYEeHHBIX KJIaCCOB HEOPTaHMYECKUX BEIICCTB;

- XxapakTepu3oBaTh (HU3MUECKME M XMMHYECKHE CBOMCTBA OCHOBHBIX ~KIaccoB
HEOPraHMYeCKHX BEIIECTB: OKCHIIOB, KMCJIOT, OCHOBAHHUH, COJICH;

- OlIpe/IeNATh MPUHA/UIEKHOCTD BEIECTB K OMPEICIEHHOMY KIIacCy COC/IMHCHUH;

- COCTaBIATH (POPMYJIbI HEOPraHUIECKHX COCIMHEHMM H3YICHHBIX KIIaCCOB;

- IIPOBOJMTH OIBITHL, MOJTBEPXKAAIOIIME XMMHYECKHE CBOMCTBA M3YHYCHHBIX KIACCOB
HEOpPraHUYeCKUX BEIIECTB,;

- pAacIo3HABaTh OIBITHBIM IyTEeM PacTBOPHI KMCIIOT ¥ LIEI0YEH 10 M3MEHECHHMIO OKPacKH
WHIUKATOPA;

- XapaKTepu30BaTh B3aMMOCBs3b MEK/TY KllacCaMK HEOPraHW4eCKuX COeJIMHEHHUI;

- packphiBath cMbici [Teproanyeckoro 3akona JI.1. Menneneesa;

- OOBSICHSTH (PU3MYECKUH CMBICT aTOMHOro (TOPAAKOBOr0) HOMEpa XHUMHYECKOIO
3IeMeHTa, HOMEpOB IPYIIIbl U Mepro/a B nepuoauyeckoi cucreme .M. Menneneena;

- OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHs CTPOEHHs aTOMOB, CBOMCTB 2JIEMEHTOB B
Ipejieniax MaJplX epUOIOB M TTaBHBIX IOAIPYIIIL,

- XapaKTepU30BaTh XMMUYECKHUE DJIEMEHTHl (OT BOJAOPOJA [0 KalblMs) HA OCHOBE HX
noJioxKeHus B nepuonudeckoit cucreme LM Menzneneesa u 0COOEHHOCTEH CTPOECHUS MX
aTOMOB;

- COCTABJIATH CXEMBI CTPOEHHMS aTOMOB IePBBIX 20 3/IEMEHTOB MEPUOJUYCCKON CHCTEMBI

JI.W. MeunpneneeBa;



. - pacKphIBaTh CMBICI IVHATHI: ""XUMUYecKast CBS3b", "3JIEKTPOOTPULIATEILHOCT

- XapaKTepu30BaTh 3aBUCUMOCTh (PU3MUECKMX CBONCTB BELIECTB OT TUIlA KPUCTATUIMYECKON
pEILIeTKH;

- OTIPEIENIATE BU/I XMMHYECKOH CBS3M B HEOPTaHUYECKUX COeTMHEHUSIX;

- u300paXkaTh CXEMBI CTPOEHHS MOJIEKYJ BellecTB, 0Opa30BaHHBIX pa3HLIMU BHIAMU

XUMHUYECKUX CBSI3CH;

- packpblBaThb CMbICI noHsTdd  "woH", "katuoH", "aHWUOH", "IIEKTPOJMTHI",
"HeaNeKTpoUTE",  "sleKTpoiudTHYecKas guccouuanus’, "OKHCIHTENns"', "CTeleHb
oxkucieHus" "BocctaHoBuTelNR'", "okucienue", "BoccTaHOBIIeHHE"

- OTIpe/IeNIATh CTEIeHb OKUCIIEHH aToMa dJIeMEeHTa B COeIMHEHUH,

- PacKphIBaTh CMBICII TCOPHH DJICKTPOJTUTHUECCKOHN THCCOIUAIINH;

- COCTaBJISITh YPABHEHUS SJIEKTPOIMTHYECKON JUCCOIMAITIN KUCIIOT, IIeJI0YueH, Coek;

- O0OBSICHSTE CYILI[HOCTH MPOILECCa TEKTPOITUTHIECKON TUCCOIUALIMHA U PEAKI[HH HOHHOTO
obMeHa;

- COCTABJISITh IIOJIHBIE U COKpAIlleHHbIE HOHHBIE YPaBHEHUsI peaKIui 0OMeHa;

- OTIpPENIeNIATh BO3MOXKHOCTD IMPOTEKAHUS PeaKIMii HOHHOrO oOMeHa;

- IPOBOJIUTE PEAKIIMH, [TOATBEPIKIAIOITHE KAYECTBEHHBIH COCTAB Pa3IMUHbIX BEIECTB;

- OTIPeNeNsATh OKUCITUTEh U BOCCTAHOBUTEIE;

- COCTaBJIATh YPaBHEHUS OKUCITUTEIFHO-BOCCTAHOBUTENBHBIX PEaKIUi;

- Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTH XUMUYECKOM peakiiiu;

- KTacCH(UIIIPOBATh XMMUYECKHUE PEaKIMH 110 Pa3IHIHBIM IIPHU3HAKAM;

- XapaKTepHU30BaTh B3aUMOCBSI3b MEXK/Iy COCTABOM, CTPOCHHEM U CBOHCTBAMU HEMETAJIOB;
- TPOBOJMTH OIBITHEI I10 ITOJYYEHHUIO, COOMPAHHMIO U M3YUCHHUIO XUMHUYECKHUX CBOMCTB
ra3000pa3HbIX BENIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa,

- pacIio3HaBaTh OMBITHBIM IIyTEeM ra3000pa3Hble BEIEeCTBa: YIVICKHUCIIBIM ra3 1 aMMHUaK;

- XapaKTepU30BaTh B3aUMOCBSI3b MEXK/Ty COCTABOM, CTPOSHHUEM H CBOMCTBAMHU METAIIIOB;

- Ha3bIBaTh OpraHUYECKHEe BellecTBa 1Mo WX (opMmyJsie: MeTaH, dTaH, dTHUJIEH, METaHOJI,
3TAHOII, IVIUIEPUH, YKCYCHAs KUCIIOTa, AMUHOYKCYCHAs KHCJIOTA, CTeAPHHOBAsl KHUCIIOTA,

OJICHMHOBasA KHCJIOTA, I''TFOKO034a,



- OICHHBATh BIJIMAHHUEC XHMHUYELKOIrO 3arpA3HCHUA Opr}KaPOI[IGfI CpCIabl Ha OpPraHMU3M

4eJI0BeKa,;

- TPaMOTHO 00paniaTheCs ¢ BELECTBAMH B ITOBCEIHEBHOM KU3HU

- ONpPEACIATE BO3MOXHOCTB IPOTEKAHUA peaklMii HEKOTOPHIX IIpe/ICcTaBUTENeit
OpraHM4YeCKHX BEHIECTB C KHUCJIOPOIOM, BOJAOPOIOM, METalJIaMH, OCHOBAHHSIMHU,
rajoreHaMH.

BhinycKkHUK MOJIyYHT BO3MOKHOCTH HAYYHThCS:

- BBIJIBUTATh U IPOBEPSITH SKCIIEPUMEHTAIILHO THIIOTE3bI 0 XUMHYECKMX CBOHCTBAX BELIECTB
Ha OCHOBE MX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYIIATh B XUMUYECKHME PeaKi(Hu, O
XapakTepe U NpoJIyKTax pa3iMYHbIX XHMHUECKUX PEaKIUii;

- XapakTepu30BaTh BCLIECTBA II0 COCTABY, CTPOCHHMIO W CBOWCTBAM, YCTAHABIHUBATEH
IPUIHHHO-CIIC/ICTBEHHBIC CBSI3H MEX/ly JaHHBIMU XapaKTepHUCTHKAMU BEIECTRa;

- COCTaB/IATL MOJIEKYIISIPHbIC U TIOJHBIE MOHHBIE YPAaBHEHHSI 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHHSIM;

- IPOrHO3MPOBATh  CIIOCOOHOCTH  BEIIECTBA  IPOSIBISTE  OKHCIMTENBHBIE MM
BOCCTaHOBUTE/IbHbIE CBOMCTBA C yUETOM CTeleHel OKMCIEHHS DJIEMEHTOB, BXO/SIIMX B €10
COCTaB,

- COCTABILATE yPABHCHMS PEAKIIUH, COOTBETCTBYIOIIMX [IOCIIE/[OBATEIBHOCTH [IPEBPAICHHT
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KIACCOB;

- BBIABUTATL W IIPOBEPSTH OKCIIEPUMEHTATBHO I'MIIOTE3BI O PE3YJbTATAX BO3IEHCTBHS
Pa3NIMYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTU XMMUYECKON PeaKIHH;

- MCIIOIB30BaTh NPHUOOPETEHHbIE 3HAHHS JUIS JKOJOTMYECKM IDAMOTHOIO [OBEJICHUS B
OKpY’Karollen cpeje;

- MCIIOJIb30BaTh NPUOOPETEHHBIE KIIIOYEBEIE KOMIICTEHIIMH TIPU BBITOTHEHHH IIPOEKTOB K
Y4EOHO-MCCIIe[OBATENLCKMX 3a/lad I10 U3YHYEHWIO CBOWCTB, CIOCOOOB MONYYEHHS U
pacro3HaBaHHUs BEIECTB;

- OOBEKTHBHO OLEHUBATH MH(POPMALHIO O BEUIECTBAX ¥ XMMHYECKHX IPOLIECCAX;

- KPUTHYECKU OTHOCHTHCS K IICEBIOHAYYHON HHPOPMAIIMH, HeJOOPOCOBECTHOI peKiaMe B
CpeJCTBaX MaccOBOU HH(MOPMALIUH;

- OCO3HaBaTh 3HAYCHMC TEOPETHYECKUX 3HAHMH 110 XUMHUM U [IPAKTHIECKOM
JCSATETFHOCTH YEI0BEKa,;

- CO3M1aBATh MOJZIEJIM U CXEMBI [UIsl pellleHMs yueOHBIX U [I03HaBaTelbHbIX 33144, TOHUMATD
HEOOXOAMMOCTL  COBNIONEHMS IpPeNMCAHMH, NpeUIaraeMbiX B HHCTPYKIMSIX 110
MCII0/1b30BaHUIO JIEKAPCTB, CPE/CTB OBITOBOIM XUMUH U JIp.



CozepixaHue yueOHOro npeamera
8 knacce
BBenenue

Ilpenmer u 3amayn xuMuu. McTopusi BOSHUKHOBEHUS XUMHUU. OCHOBHBIE ITOHATUS U
Teoprn Xumuu. JlaGopaTopHoe o0opynoBaHWe W MPUEMBI oOpaleHus ¢ HUM. [IpaBuia
TEXHUKH Oe30macHOCTH MpupadoTe B KaOuHeTe XMMUHU. BelecTsa 1 XUMUYECKHe SIBIeHHS

C MO3HULHH aTOMHO-MOJICKYJISIPHOTO YYEHHUS.

[Ipakruyeckas padora Ne 1. Ilpuémbl ob6pamenussi ¢ J1a6opaTOPHBLIM
obopyaoBanuem. CTpoenne mjiaMeHH.

Jdevoncrpaunu. Tabnuupl U cnaisl, NTOKa3BIBAIOIIHE UCTOPUYECKUN IIyTh Pa3BUTHSI
HayKH, TOCTHIKEHHs XUMUHU U X 3Ha4eHHe; JlabopaTopHoe 060pyaoBaHHe

XHMHYeCKHE DJIEMEHThl H BelllecTBa B CBeTe ATOMHO-MOJIEKYJISIPDHOIO Y4YEHHs.
[TonaTue «BewecTBo» B husuke u xumun. Pusndeckue U XMMUIecKre apieHns. Onucanue
BellecTs. AToMbI. Moneky/bl. XMMHUUECKHE 3JIEMEHTBI: UX 3HAKH U CBEJEHHs U3 UCTOPUH
oTKpbITHA. COCTaB BeleCTB. 3aKOH MOCTOSHCTBA cocTaBa. XUMHUeCKUe GopMysibl. DopMbI
CYLISCTBOBaHMS XHUMHYECKHUX 5JeMeHTOB. IIpocTele u cioxHble BeuiectBa. [IpocTeie
BEIIECTBA: MeTa/Ulbl U He MeTailibl. O0Ias XapaKTepUCTHKAa METAJJIOB M HEMETAJJIOB.
HekoTopele cBeneHus 0 MeTa/ulaX M HeMeTalllaX, O0YCIIOBIHMBAIOMIMX 3arpA3HEHHOCTE
OKpyKaroled cpenbl. Onucanve Haubollee pacnpoCTPaHEHHBIX MPOCTBIX BEILECTB.
HekoTopble cBefieHHs! 0 MOJIEKY/SIPHOM M HEMOJIEKYJISPHOM CTPOEHHMHU BELIECTB. ATOMHO-
MOJIEKYJIIpHOE y4eHHe B XUMHU. OTHOCHUTENIbHbIE aTOMHAss W MOJIEKYJISIpHAs MacChl.
Knaccudukanus XUMHIECKHAX 3JIeMEHTOB M OTKpbITHE [lepuoauueckoro 3akona. Cucrema
xumuueckux sneMmeHToB JI. M. Menneneena.

Omnpenernenue nepuoja U rpymnmbl. XapakTepUCTHKa 3JEMEHTOB 10 UX MOJ0KEHHIO B
Ilepuoauueckoii cucreme. BanentHocts. OnpefelieHre BaJIEHTHOCTH 110 IOJI0XKEHHIO
anemenTa B [lepronnueckoii cucreme.

Konunyectso Bemecrsa. Moib — eInHUITA KOJTHMUYECTBA BEIIECTBA.

MousipHas macca.

Hdemoncrpanuu. 1. @usnyecKkue U XUMHUYeckue siBieHus. 2. M3MepeHue maoTHOCTH
KUIKOCTEH apeoMeTPOM.

3. IlnaBnenue cepsl. 4. OmnpeneneHue dIEKTPOIPOBOJHOCTH U TEILIONPOBOLHOCTH
BemlecTB. 5. M3yuyenue CBONMCTB BeLIeCTB € WCIONB30BanueM Kojuiekiun «Illkana
TBEpOCTU». 6. MoJenu aTOMOB U MOJEKYJl, KpUCTaUIndecKuX pemérok. 7.Komekius
METaJUIOB U HeMeTaUIoB. 8.  IlojlyueHue yrieKuciioro rasa pasjiudHbIMU criocobamu. 9.
Onextponu3 Bojabl. 10. Dusudeckue sBIEHHS: BO3rOHKAa MOJA, KHIISTYEHUE BOJIbI,
HaKaJWBaHWe KBapllia, HarpeBanue Hadranuua. 11. Oneite! mo nuddysuu. 12. Komnexkiums
IPOCTBIX BEIIECTB, 00Pa30BaHHBIX 3JeMeHTaMH 1—3-ro mnepuomoB. 13. Kosmrekius
BEIIECTB KOJMYECTBOM BellecTBa 1 Mosb. 14, JlnHaMuyeckoe nocoOue: KOJIMYeCTBEHHDIC
OTHOILEHHUS B XUMHUH.

JlaGopaTopubie onbIThl. 1. PaccMoTpeHue BellecTB ¢ pasiMYHBIMU (PU3MHECKHIMH
CBOMCTBaMH (Me[b, »eJie30, IUHK, cepa, BOJa, XJIOpHA HaTpus M jp.). 2. Mcnbsiranue
TBEPIOCTH BELIECTB € IIOMOIIBI0 00pa3noB komutekuu «I1lkana TBépmpoctiy. 3. [Tpumepsl
Qu3nyecKux ABIEHUH: CruOaHWe CTEKISHHOM TPyOKH, KMIIS4eHHE BOJBI, IUIABJICHUE
napaduna. 4. IIpumepsl XUMHYECKUX SBJICHHN: TOPEHUE IPEBECHHBI, B3aUMOJIEIICTBHE



- MpaMopa ¢ COJISIHOM KucnoToi. 5. M3ydyenue oOpa3lioB METAJLUIOB U HEMETAIIOB (Cepsl,
)Kelesa, allFOMUHUS, rpadura, Mequ U Ap.).6. M3ydeHne CBOMCTB BELIECTB: HarpeBaHUE
BO/IbI, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnble 3agauun. 1. BeryucieHre OTHOCUTEIHLHOM MOJIEKYJISIPHOM Macchl BEIICCTB,
MacCOBOI JONIM JICMEHTOB M0 XUMUYECKUM (opmysiaM. BerauciieHue MOISpHONW MacChI
BemlecTBa. 2. OmnpeneneHre Macchl BELIECTBA 10 M3BECTHOMY KOJIHYECTBY BEIIECTBA U
orpejiesieHre KOJUYecTBa BEIIecTBa 110 M3BECTHOM Macce.

Tema TBOp4eckoil padorel. MinmocTprpoBaHue M0J0KEHUH aTOMHO-MOJIEKYJISIPHOIO
yueHus

XuMHUYecKkHe peakKUHH. 3aKOHbI COXpaHeHHsi Macchbl M 3Hepruu. CyIIHOCTS,
[PU3HAKK U YCIIOBHUSI NPOTEKAHMS XMUMHYECKUX peakuui. [IpuuuHbl U HampaBieHuUs
IIPOTEKaHUA XUMHUECKUX peakiuii. TertoBoi adPexT XuMudecknx peakuuii. JK30- U
OHIOTEPMHUUYECKHAE peaKlUWH. 3aKOHBl COXpaHeHUsl macchl U sHepruu. CocraBieHue
YypaBHEHUH XUMHUUECKUX peakuuil. Pacuérel mo ypaBHeHUSIM XMMMUYECKMX peakuuid. Tursl
XUMHUYECKUX peaKUMii: pa3jioyKeHus, COeJUHEeH s, 3aMelieHus1, oOMeHa. JleMoHcTpauum.
1. IlprMepbl XMMHUYECKUX peaklMi pa3HbIX BHUIIOB: pa3loKeHHE MallaXxWTa, JUXpoMara
aMMOHMs, MONy4eHue cyib(duaa xkene3a, TOpeHHe MarHus, B3aUMOJIeHCTBHUE COJISTHOM
KHCJIOTHI ¢ KapOOHATOM HaTpus U Ap. 2. ONbIThl, HUTIOCTPUPYIOIIHME 3aKOH COXpaHEeHUSI
MacChl BEIIECTBA: TOPEHHME CBEYM HA BecaxX C IMOIVIOIIEHWEM TMPOAYKTOB TOpPEHHS,
OKHCJIEHHE METAJIJIOB B 3aKPBITBIX COCYZax CO B3BEIIMBaHUEM, OOMEHHbIE peaklHH B
npubopax as wamocTpauuu 3akoHa. 3. HabGop momeneii aromos. JlaGopatopubie
onbiTbl. 1. IIpU3HaKu XUMHYECKHMX peakuuii: HarpeBaHue MEIHOH MPOBOJIOKH,
B3aMMOJICHCTBHUE pacTBOPOB €/IKOr0 HaTpa U XJIOpUJa MeIH, B3aUMO I iCTBUE PACTBOPOB
YKCYCHOM KHCIOTBI M THUApoKapOoHata HaTtpus. 2. TUNBl XUMHUUECKHUX pPEaKIMid:
paznoxxenue ruapokcuna Meau (11), B3aumoaeiicTBue jxene3a ¢ pacCTBOPOM XJIOpUIa MeIH
(I1), B3aumopeiicTeue oxcuna Menu (1) ¢ pacTBopoM CONISTHOM KUCIIOTEHI.

Pacuérnble 3aaauym. Beuncienue no XuMUYECKUM YPaBHEHUSIM MaccChl, KOJIMYECTBa
BEI[ECTB: a) BCTYMHBIINX B peakiluio; 0) 00pa3oBaBIIMXCS B Pe3yIbTaTe peaKiiuu

Metoasl xumuu. IloHATHE O MeToZe Kak CpeACcTBE HAyYHOTO MO3HAHMUS
JEeHCTBUTEILHOCTU. MeTolbl, CBSI3aHHBIE C HENOCPEACTBEHHbIM H3YyUYEHHEM BeIlleCTB:
HaOroIeHUe, U3MEPEeHHEe, ONMCaHKue, CPAaBHEHHE, XUMUYECKUH 3KCTIEepUMEHT. AHaIU3 U
CUHTE3 BEIIEeCTB -— DJKCIEPUMEHTaJbHble METOAbl XWUMHUM. KauecTBeHHBIN U
Ko/inuecTBeHHbIN aHanu3. [lonsatue 00 mHOAMKaTOpax. XUMHUYECKUHU SI3BIK (TEPMHUHBI U
Ha3BaHMsl, 3HaKW, (OPMYJibl, ypaBHEHHs), ero BakKHeiIIue (QYHKIMH B XHMHYECKOM
Hayke. CrniocoObl BbIpakKeHHS 3aKOHOMEPHOCTEH B  XUMHHM  (KadeCTBEHHBIH,
KOJIMYECTBEHHBbIN, MaTeMaTHUeCKUi, rpaduueckuil). XMMHUECKHe OMBITHl U U3MEPEHHS,
UX TOYHOCTL. JlabopaTopHbii onbIT. M3MeHEeHHe OKpacKH UHAUKATOPOB B Pa3IIMUHBIX
cpenax

Bemecrsa B okpy:xarwumedl Hac npupoae M TexHuke. BemiectBa B mpupose:
OCHOBHBIE CBEJICHMsI O BeELIeCTBEHHOM cocTaBe reocep u kocmoca. [loHsiTve o
TexHoc(epe. UucTele BemecTBa U cMecd. [IOHATHE O TOMOTEHHBIX M IeTEPOr€HHBIX
cMmecax. CriocoOsl pazneneHus cMeceil. OuucTKa BelecTB — (PUIBTpOBaHKE, IIePEroHKa
(AMCTWIIISIIKS), BbIapHBaHUE (KpUCTaJUIM3alMsl), SKCTparupoBaHue, xpomMarorpadus,
BO3roHKa. MieHTU(UKallKs BEelIeCTB ¢ [OMOILBIO ONpeieNieHUs] TEMITEPaTyp TUIaBIeHHUsI
u kuneHus. [IpuponHsle cMecu — MCTOYHUK MOJTYUEHUS YUCTHIX BEIECTB.



[TousTHe ©0 pacTBOpax = KaKk TOMOTEHHBIX (PU3HKO-XMMHUECKHX CHCTEMax.
PactBopuMocTh BemiecTs. PaKTOpsI, BIUSIOLUINE HA PACTBOPUMOCTH TBEPIBIX BELIECTB U
razoB. Koadpuuuent pacrsopumoctu. CriocoOs! BIpakeHHs: KOHIIEHTPALUK PACTBOPOB:
MaccoBas [JOJsI PacTBOPEHHOrO BELIECTBA, MOJISIpHAs KoHIeHTpauws. [lonydenue
BEILECTB C 3aJaHHBIMU CBOMCTBaMH. XMMHUUYECKas TexHonorus. TexHochepa.

IIpakTHyeckas padora Ne 2. OuncTKa BELIECTB.

IIpakTHyeckas paGora Ne 3. PacTtBopuMOCTE BElLECTB.

[IpakTuyeckas pa6ora Ne 4. [IpuroToBineHue pacTBoOpa 3a1aHHON KOHIEHTPALIMH.

Memounerpanuu. 1. Pa3nenenue cMeceil pasauuasiMu MetogaMu. 2. Komnexuums

«Hedts n nedrenponykTery. 3. PacTBopeHne BemecTs ¢ pa3MMYHBIMH CBOHCTBAMH.

4. YcnoBus M3MEHEHMS DPAaCTBOPHMOCTH TBEPIBIX M Ia3000pasHBIX BEIIECTB. 5.
Terutoble 3¢G@eKTsl MpU pacTBOPEHUM: pPACTBOPEHHE CEPHOM KHCIOTBI, HUTpATa
aMMoHus. JlabopaTopueie onbIThl. 1. [IpurotosieHue U pasjiokeHHe cMecH xemaesa u
Cepbl, pasaeiecHue cMecH HeTH U Boabl. 2. MccnenoBanne GpU3NYECKUX U XUMHUECKUX
CBOMCTB TPUPOAHBIX  BelleCcTB (M3BecTHsKoB). 3. CpaBHeHHWe 1po®  BOMBL:
BOLOIPOBOJAHOM, U3 TOPOLCKOr0 OTKPBITOI'O BOJOEMA.

Pacuyérnpie samaumn. 1. Mcnonp3oBaHue rpad)MKOB pacTBOPHMOCTH Ul pacyéra
KO (HUIHEHTOB PaCTBOPUMOCTH BEILECTB 2. BbIuKClIeHHE KOHIEHTPALMH PACTBOPOB
(MaccoBoli [10/1M, MOJAPHOM KOHLEHTpAlMKM) O Macce pacTBOPEHHOIO BeIeCTBa M
00BEMY MM Macce pacTBOPUTEIS.

ITousiTue o rasax. Bozayx. Kucaopoa. I'openne. [Tonstue o razax. 3akon Asorapo.
Bosnyx — cmech razos. OTHOCHTENBHAS TUIOTHOCTE Fa30B.

Kucnopon — XMMHYECKMH 3]IEMEHT M IPOCTOE BEIIECTBO. MCTOpHS OTKPHITHSA
kuciaopoaa. Cxema onsrtoB 1. [lpuctinu u A. Jlayasse.

[Tosryuenue kucmopona B MPOMBINIICHHOCTH H JIabopaTtopuu. XUMUYECKHe CBOMCTBA
kuciaopona. Ilporeccel ropenus u MeaneHHOro okucienus. [IpuMeHerne Kuciaopoa.
Kpyrosopot kucinopoza B rpupojie.

IIpakTnyeckass pabora Ne 5. JlomydeHue KHCIIOpoJa M H3YYEHHE €O CBOMCTB.
Hemoncrpauumn. 1. [Tomydenne xucnoposa. 2. Cixuranue B atMocdepe KUCI0poIa cephl,
yriist, KpacHoro cocdopa, xenesza. 3. ONbITEL, MOATBEPKIAIOIIME COCTAB BO3ayXa. 4.
OMnBITHI 110 BOCIIIIAMEHEHHUIO U T'OPEHHIO.

Pacuérneie 3agayu. 1. OnpeneneHrie OTHOCUTENLHOM IIJIOTHOCTH Ia30B 110 3HAYEHUSIM
HX MOJIEKYJISIPHBIX Macc.

2. OmnpeneneHre OTHOCHTENBHBIX MOJIEKYJIAPHBIX Macc ra3o00pasHEIX BEIECTB IO
3HAYEHHUIO UX OTHOCUTEJLHOMN IJIOTHOCTH.

OcHoBHBIE KJIACChI HEOpPraHMYecKHux coeJHHEeHHH. Knaccudukarus
HEOPIraHMYeCKUX COeTMHEHUH.
Okeuzuel — cocTas, HOMEHKIATypa, Kinaccudukanus. [loHATHE O THAPOKCHIAX —

KHCIIOTaX W OCHOBaHMAX. Hasanus u cocraB ocHoBauwmil. ['mapokcorpymma.
Kiaccupuxamus kucior (B TOM 4HCIe OPraHUYecKhe M HEOpraHu4YecKhe), UX COCTaB,
HoMmeHkiarypa. CocraB, HOMEHKIATypa coJiei, npaBuiia cocTaBjieHust GopMys coeil.
Xumuveckue cBoicTBa okcunoB. O0IIMe XUMHUYECKHE CBOMCTBA KUCIIOT. Psiji akTHBHOCTH
merautoB. Ignoyn, ux ceolcTBa U crioco6s! nony4enus. HepacTBopuMEIe OCHOBaHUS,
MX CBOHCTBA M crocobnl mnoiydeHus. llonsitue 00 amdorepnoctdn. Okcumbl H



- THAPOKCUIBI, 00J1agaromme aM(OTEPHBIMU CBOMCTRAMM. XUMHYeCKHe CBOMCTBA coleit
(B3auMo/ielicTBIE PACTBOPOB COJICH C pacTBOpaMH IIeI0uel, KUCIOTaMK 1 MeTajliaMu).

I'enernyeckas cBszp HEOPraHU4YEeCKUX COeUHEHHUI.

IpakTHyeckas pabora Ne 6. Mccnenosanue croiicTs OKCH/IOB, KHUCJIOT, OCHOBAHHIA.

Memoncrpauuu. 1. OO0pas1sl coenunenuii — IIpE/ICTaBUTENIeH KIIACCOB KHCIIOT,
COJIeH, HePaCTBOPHUMEIX OCHOBaHHH, LEN0YeH, OKCHIOB. 2. OmnbiTel, mimocTpupyomme
CYUIECTBOBAHHE TI'€HETHYECKOM CRS3U MEXIY coeMHeHUsIMU (ocdopa, yriiepoja,
HaTpus, KaJIbLus.

3. B3aumoeiicteue KaJIBLUA U HATPUsI ¢ BOJIOH. 4. [leitcTBue HHIMKATOPOB.

5. Ongirsl, HJUIIOCTPUDPYIOLINE  XUMHYECKHE CBOMHCTRA OTAENBHBIX  KJIACCOB
HEOPraHMYecKuX coeAuHeHuit. 6. O6pasip IIPOCTBIX BEIIECTB M HMX COEeIUHEHUI
(OKCHIOB 1 THIIPOKCHIIOB), 00PA30BAHHBIX DIEMEHTAMH OLHOIO nepuoja. Jlabopartopisie
OIBITHL. 1. PaceMoTpenne 06pasios okcnios: yriepona (IV), Bonopona, docdopa, mexn,
Kalelins, xenesa, kpemums. 2. HaGmopenue PaCTBOPUMOCTH OKCHIOB alllOMHHHMSL,
HaTpus, KalnblMs M MEOW B Boje. 3. Onpenenenue KHCIIOTHOCTH-OCHOBHOCTH CpPeJIbl

Crpoenne aroma. Ctpoenue atoma: spo, SHEpreTuieckuit yposens. Cocras spa
aToMa: IPOTOHBI, HEUTPOHBL. M30Tombl. XuMUuecKmii SNIEMEHT — ONpeaeNEHHbIi BH/|
aroma. COCTOsIHUE 3JIEKTPOHOB B aToMe. Ctpoenne anexTpoHHBIX 0601104k aTOMOB S-,
p-9Jie- MeHTOB. OCOOGEHHOCTH CTpOeHuUs SJICKTPOHHBIX 00O0JIOYEK aTOMOB MepexO HbIX
9JIEMEHTOB. MecTo 3nemeHTa B ITepronudeckoit cucreme u SJIEKTPOHHAs CTPYKTypa
aroMoB. PanmoaxtusHOCTE. [loHsTHE o IIPEBPAlICHUA  XMMUYECKHX 3JIEMEHTOB.
Hpumenenue panuoakTBHBIX H30TOMOB,

Ilepnoanyeckuii 3axon u Ileproanueckas cucrema XHMHYeCKHX sj1emenTos /. U.
Menjeneea. Caoiicta xummueckmx SJICMEHTOB M WX IEPUOJUYECKHUE H3MEHEHMS.
CoBpemennas Tpaxroska Ilepuomuyeckoro 3akona. [lepronnyeckas cucrema B cpete
CTPOCHMSI aTomMa. PUHYECKUIT CMBICI aTOMHOIO (TIops1/1KOBOrO) HOMepa XUMHYECKOro
JJICMEHTa, HOMepa neproa u rpymnms! ITeproaudgeckoit cucTeMel. CeMercTBa l1eMeHTOoR
(Ha IpEMepe IeToYHBIX MCTaJIJIOB, TalOreHOB, MHEPTHBIX Ia30B). Xapakrepucrrka
XAMUYIECKHX CBOHCTB 3JIEMEHTOB A TPy u TIEPEXOMHBIX 3JIEMEHTOB H MEPHOMYHOCTE
HX HM3MCHEHHMsS B CBETE 3IJIEKTPOHHOIO CTPOCHHUS aroMa. IJIeKTPOOTPHIATEILHOCTE
4TOMOB XUMHECKUX JNIEMEHTOB. XapaKTepucTHka XUMHUYECKHX DJIEMEHTOB Ha OCHOBE UX
nonoxenus B Ilepuoguueckoii cucreme., Hayunoe 3nauenue Ilepuomuueckoro 3aKOHa.
lemoncrpauun. 1. Habop cnaiigos u Konorpamm, Tabimusl «Ilepuonuueckuii 3aKk0my u
«Ctpoenue atomay. 2. HeMoncTpanusa 06pasios menounnx METAJJIOB U ralloreHoB. 3.
BsanmorieiictBue menounsx Meranmon H TaJIOT€HOB C MNPOCTBIMH W CIIOKHBIMUI
BellleCTBaMHU.

Crpoenne Bemecrra. Banenruoe COCTOSHHE aTOMOB B CBETE TEOPUH AJIEKTPOHHOIO
CTpOeHUs. BanenTHbIe sexTponsl. Xummdeckas cBA3k. KoBaneHTHas XuMuueckas cesisn
H MEXaHusM e€ obpasosanms. Henonmspuas u HOsIpHast KOBaJeHTHBIE cBsi3u. CBOliCcTBA
KOBAJICHTHOH CBA3U. DIIEKTPOHHbIE U CTPYKTYpHBIC hOpMyIbl BemecTs. MoHHAs CBS3E 1
e€ cBoiicTBa. Katronsr u annonsr. Crenens OKHCIIEHHS.



Kpucramindeckoe crpoeHre BemlecTBa. KpucrauinyecKue pemEéTKH — aToOMHas,
HOHHasl, MOJIEKYISpHAs U UX XapaKTePUCTHKH.

Xumudeckas OpraHU3alus BeIIeCTB U e€ YPOBHH.

XHMHYECKHe peakUuH B CBeTe JJIEKTPOHHOH Teopuu. Peakimu, mporekaroiue
C u3MeHeHMeM U 0e3 HU3MEHEHMs CTeleHW OKHUCIeHus. OKUCIUTENbHO-
BOCCTaHOBHTEIbHBIE peaKiMu. OKUCIUTENb H BOCCTaHOBUTENb. COCTaBIIEHHE ypaBHEHH
OKHUCITMTE/IbHO-BOCCTAHOBUTENIBHBIX peakiuii. PacctaHoBka k03¢ dUIIMEHTOB MeTOLOM

2IeKTpOHHOTO Oananca. CywyHocme u Kiaccugurkayus Xumudeckux peakyuii 6 ceeme
S/IEKMPOHHOU MeoPul.

Hemoncrpanus. [Ipumeps! OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIUM pa3TMIHBIX
THUIIOB: TOPEHUE BENIECTB, B3aMMOAEHCTBIE METAIJIOB C raJloreHaMu, CEpoii, a30ToM
(oOpazoBaHMEe HUTPUTA JIUTHSI), PACTBOPAMH KUCJIOT U COJIEH.

9 knace

IoBTOpeHHE HEKOTOPLIX BONMPOCOB Kypca HeOpPraHudeckoil Xxumun 8 Kiacea.
XuMHYECKHe DJIEMEHThl M HX CBOMcTBa. Ilepuojuveckuil 3akoH. 3aKOHOMEPHOCTH
U3MEHEeHUs] CBOMCTB  DJIEMEHTOB B Iepuojax U rpynmnax. OTHOCHTeNbHas
3JIEKTPOOTPHUIIATENIBHOCTE, CTEIEHE OKUCIeHUs. BalleHTHOCTE. THUIIBEI XMMHUYECKOH CBSI3H.
Tuner kpuctaninueckux pemerok. CeeleHus o coctaBe (06mmue (opMylibl cOCTaBa) U
HOMEHKJIaType OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHHH.

Aemoncrpaunn. 1. O6pasiibl HEOPraHUYECKHUX COeMHEHUH. 2. MoIenn KpUCTaIIMYeCKuX
perieTok. 3. OMNBITEI, paCKPhIBAIOIUE B3aUMOCBSI3b CTPOSHHUS U CBOMCTB: a) BO3rOHKA ifo/1a;
0) HarpesaHue HadTaNINHa U KBapIla; B) HArpeBaHKE CEPhI M TIOBAPEHHOM comu. 4. KoMmmexT
KOZorpaMM U cllaii1oB « OCHOBHBIE TIOHITHS XUMMI.

JIabopaTopusrit oneiT. PaGora ¢ 06pasiaMu OKCHI0B, cojlei, KUCIOT, OCHOBAHHUA.

Pazpnen 1

Teoperuueckue 0CHOBBI XUMHH

XumMuyecKHe peaKIHH H 32aKOHOMEPHOCTH HX IIPOTEKAHMS

OHepreTvka XMMHYECKMX peakuui. Owueprus akTuBauuu. Temiooli  sddexr.
Tepmoxumuueckoe ypasHenune. Xumuueckas Kunetnka. CKOpOCTh XUMUYECKOW peakIMu.
@akTopel, BIMAIOINIME HAa CKOPOCTh XHUMHYECKOW peakiMu. 3aKoH JeHCTBUS Macc.
3aBUCUMOCTE CKOPOCTH OT YCIIOBMH INpOTEeKaHWsl peakiuu. Karanus ¥ KaTanu3aTopsl.
OOmme cBeeHHs O FOMOIEHHOM M TeTepPOTeHHOM KaTaiu3 XUMHYeCKOe paBHOBECHE,
BJIMSIHAE PA3IMYHBIX (PAKTOPOB HA CMEIIEHUE paBHOBeCHs. MeTo1 omnpejiesieHust CKOPOCTH
XMMHUYECKHUX peaklui. DHepreTruka U numa. KajopuiHocTs GelIKOB, KUPOB, YIIIEBOI0B.
Jlemoncrpauuu. 1. 3aBUCHMOCTE CKOPOCTH PEAKIHUH OT KOHIEHTPALMH PEardpyrolux
BEILECTB. 2. 3aBUCUMOCTh CKOPOCTH PEAKLIHU OT TEMIICPATypPhl. 3. 3aBUCHMOCTL CKOPOCTH
peaKIy OT MPUPObl PEarupyIoluX BellecTB. 4. BiusHue KOHIIEHTpAIIUKM pearupyroIux
BEIECTB HA XMMUYECKOE paBHOBECHE (Ha IpUMepe B3auMojieicTBus xiopuma xxenesa (111)
C poxaHujIoM Kanud). 5. BzaumoneiicTBrue amoMUHUSL ¢ HOJIOM B IPUCYTCTBHH BOJIBIL. 6.
BsaumopencTare nepokcuia Bojgoposa ¢ okerunom mapranua (VI). 7. Jlumepusaius okcuza
aszora (I'V).



JlaGopaTopHblie onbITol. 1. ONBITE, BBIACHAIOIIKME 3aBUCUMOCTh CKOPOCTU XMMHUYECKOH
peakuuu OT MPHUPOABI PearupyroIldX BelIecTB (B3auMOJecTBHE IIMHKA C COJISIHOM U
YKCYCHOM KHCIIOTaMH ), OT ILTION[A1 IOBEPXHOCTH CONPUKOCHOBEHHS (B3aMO/IeCTBHE pa3
JIMYHBIX IO pa3Mepy TIpaHy] LMHKA C COJSHOM KHCIOTOH), OT KOHIEHTpAalHH |
temneparypsl (B3aumojeicrsue oxcuiga mear (II) ¢ cepHOH KHUCIOTOM pa3iuyHOM
KOHIIEHTPALMHK [IPH pa3HbIX Temneparypax). 2. [lonyuenue okcuna cepsl (IV) u okucienue
€ro B MIPUCYTCTBUHU KaTalM3aTopa.

Pacuernble 3agaum. 1. PacueTsl 10 TEPMOXMMHMYECKHMM YpaBHEHUSIM. 2. Buiuucinenue
CKOPOCMU XUMUYECKOU peaKyuu no KUHemuieckomy ypaeueruio. 3. Boiuucnenue ckopocmu
XUMUYECKOU peakyuu no 2pagurxy ee npomexKaHus.

Tema 2. PacTBopbl. Teopust 3J1eKTPOITHTHUECKOH AHCCONHALMH

ITonsaTHEe o©0 pacTBOpax: OIpeAeleHHEe pacTBOPOB, PACTBOPUTENM, PACTBOPUMOCTD,
KJ1accu(pUKalus pacTBOPOB.

[IpeAnocbUIKM BO3HUKHOBEHHUS TEOPHUH 3JIeKTpoiauTHdeckod auccoumanuu. HMmeu C.
Appenuyca, /.M. Menneneesa, . A. KaOnyKkoB u IpyTrux y4eHBIX.

DIEKTPOIUTBI U HEIICKTPOIMTEHI.

JIMIIONIBHOE CTPOEHUE MOJIEKYJIBI BO/bL. [Iponeccsl, MPOUCXOJISIIIUE C INEKTPOIUTAMH TIPH
pacIUIaBIeHMM M pacTBOPEHUMM BellecTB B Boje. Poib BOIBI B Ipoliecce
JIEKTPOIUTHUECKON auccounanuu. Jluccomumanus 3IEKTPOIIMTOB € pPa3HbIM  THUIIOM
xuMu4yecko cBsizu. (CBoiicTBa MOHOB. Kpucmannozuopamel. TennoBeie sBIEHUS,
COIIPOBOJK/IAIOIIHE MPOLIECC PACTBOPEHMA.

OcHoBHBIE OJOKEHUs TeOpUH pacTBOpoB. CuilbHBIE U clladble 21eKTposiuTel. Crenenn
aucconuranuu. Koncranra qucconuaniu.

Peakuun noHHOro oOMeHa. XHMMHYECKHE CBOMCTBAa KHMCJIOT, COJEd U OCHOBAaH HMB CBETE
TEOPHUH DIEKTPOJUTHUECKOM JUCCOLUALINH.

[M'uaponus coneit. OOMeHHBIE peaki. X MIMHUYECKHE CBOMCTBA KACIIOT, COJIE M OCHOBaHUA
B CBeTe TEOpPHUH DJIEKTPOIUTHUECKOM nuccoumanuu. Kparkue cBefeHHS O HEBOIHBIX
pacTBOpax.

Pacyernble 3aga4uu. PacueTsl 10 XUMUYECKUM YPaBHEHHUSM, €CIIH OJHO U3 Pearupyronmx
BEIIEeCTB JIaHO B U30LITKE.

Jemoncrpauumn. 1. McnbiTanue BeliecTs, UX paCTBOPOB M PacILIaBOB Ha DJIEKTPHUUYECKYIO
OpOBOJAUMOCTB. 2. BrnusHue pazbaBieHus Ha creneHb aucconuarnuu. CpaBHeHue
DIIEKTPUYECKONM IPOBOJMMOCTH KOHIIEHTPUPOBAHHOIO © Pa30aBlI€HHOI'0 pacTBOPOB
YKCYCHOM KHCIOTEHL. 3. [[Br>KeHHe HOHOB B 3yleKTpHUdecKkoM rone. 4. [TonyueHne HeBOJHBIX
pacTBopoB. 5. BiusiHue pacTBOpUTeNs HA JAMCCOLMALMIO (B KayecTBe PacTBOPUTENEH —
COJIAHAsE KHUCIIOTa, AMATHIIOBBIM 3(QHp, STUIOBBIA CIHUPT, TOIyoJ). 6. I'mapartamms u
Jeruipatanus MOHOB (Ha npuMepax Oe3BOIHEBIX COJeH W KPHUCTAIOTHIPATOB XJIOPHIA
kob6anbTa (I1), cynedaros menu (I1) u aukens (11).



. JJaGopaTopubie onbirbl. 1. PaBora ¢ UHAUKatopamu. 2. Peaknumu oOmeHa wmexy
pacTBOpaMH 3JICKTPOJIUTOB. 3. Pasjiesienue oKkpalieHHBIX BEIECTB METO/[OM TOHKOCIOHHOMN
xpomarorpaduu. 4. XuMHU4ecKHe CBOHCTBA pacTBOPOB KHCIOT, COJeH M OCHOBaHMIL. 5.
I'uaponus pacTBOpoB collei.

Pasznen Il

JJIeMEHTBI - HEeMeTAJUIbI H UX BaKHeHIIHe coeHHe s

Tema 3. O0mas xapakTepHucTHKA HEMETAJIOB

XUMHYeCKHEe  3/JIeMEHThI — HeMeTaJIbl.  PachpocTpaHeHHe  HEeMEeTaTHUYECKHUX
3JIEMEHTOB B Ipupoye. llonoxkenne seMeHTOB-HEMeTa/UIOB B IIEPHOIUYECKOI cUCTEMe.
Hemerammyeckne p-onementsl. OcoGEHHOCTH CTpPOEHHMSI HX aTOMOB: OBIIHE YePTHI U
pasnuausi. OTHOCUTENBHAS IEKTPOOTPHUIATEILHOCTh. CTEIEHN OKHCIICHHS, BATEHTHBIE
COCTOSIHHSI aTOMOB HEMETA/UIOB. 3aKOHOMEPHOCTH M3MEHEHHUs 3HAYEHUH dTUX BEJIMYHH B
NEpHoAax W TIpynnax INepHOTUYECKOH CUCTeMbl. PanuoaKTUBHBEIE H30TOINLL. M30TOTEI
HEMETA/UIOB, UX NPUMEHEeHHEe. XapaKTepPUCTUKA YTIIEPOJHOr0 METOJa, NPUMEHSEMOTO B
Pa3HBIX 00J1aCTAX HAayKH. 3arpsA3HeHHe OKPYIKAIOUIEH Cpeibl PaJMOH30TOIAMI; OCHOBHBIE
UCTOYHUKM HX MOCTYIUICHHMs. TunuuHble (OPMBI BOJIOPOIAHBIX M KUCIOPOHBIX
COeIMHEHUH HEMETAJIJIOB.

ITpocrbie BemecTBa — Hemeramabl. OcoOeHHOCTH WX cTpoeHUs. OBYCIOBICHHOCTS
(pU3MYECKMX CBOMCTB (arperaTHOro COCTOSIHMS, TEMIIEPATYphl IUIABICHHUS, KUIICHMS,
PacTBOPMMOCTH B BoJe) cTpoeHHeM. KoHKpeTHsalus 3aKOHOMEPHOCTH Ha IIpHMepe
raJIOreHOB.

Annotponus. [Iporaosnposanue ciocOOGHOCTH 3IEMEHTOB K 00pPa30BaHHIO aTIOTPOIHBIX
BUJIOU3MEHEHUH Ha OCHOBE OCOOEHHOCTEH CTPOEHHS UX aTOMOB. AJTOTPOIIUS YIJIeposa U
KpemHHs, pochopa, cepsl. OOyCIOBIEHHOCTh CBOUCTB alIOTPOIIOB OCOOEHHOCTMU CTPO
€HUsl, UX [IPUMEHEHHUE,

XUMHUYECKHE CBOHCTBA IPOCTBIX  BEIIECTB-HEMETAIOB. IIPUYMHBI  XMMHYECKOM
MHEPTHOCTH OJIarOPOJIHBIX I'a30B, HU3KOW aKTUBHOCTH a30Ta, OKHCIMUTEIBHBIX CBOWCTB W
ZIBOHCTBEHHOI'O IIOBEJEHMSI CEphbl, a30Ta, YIJIEPOJa M KPEMHHUS B OKUCIHTENBHO-
BOCCTaHOBHUTEJIbHBIX peakiusx. OOiine cBoiCcTBa HEMETAIIOB M CIIOCOOBI UX TTOJYYEHHUS.
Boaopoanrie coennnenns: HemeTa 1108, @opMbI BOAOPOAHBIX COEIHHEHHN.
3aKOHOMEPHOCTH M3MEHEHHUs (H3HUKO-XMMUYECKHX CBOMCTB BOJOPOIHBIX COEIMHEHHN B
3aBMCHMOCTH OT OCOOCHHOCTEH CTPOEHHS aTOMOB 00Pa3yIOLINX UX 3JIEMEHTOB (Ha IIpuMepe
COC/IMHEHMS IEMEHTOB BTOpOro lieproja). CBOHCTBA BOJHBIX PACTBOPOB BOJIOPOIHBIX
CoeNIMHeHNH HeMeTallI0B. KHCI0THO-0CHOBHAs XapaKTEPUCTUKA UX PACTBOPOB.

Briciiue KUCIOpoaHble coefMHeHHs HeMeTauioB. OKCHABI M TMAPOKCHABL. WX cocras,
CTpOEHHE, CBOKCTRA.

Tema 4. [loarpynna kucjopoaa u e€ THNHYHBIE NPEJCTABHTEIH

O0wmasi xapakTepHCTHKA HEMETAJIOB HOATPYNIBI  KHCJIOPOJA. 3aKOHOMEpHbBIe
u3MeHeHus B nozupynmne. OU3nueckue ¥ XMMHUYECKHE CBOHCTBA XaIbKOTEHOB — HPOCTBIX



BEILECTB. XaJIbKOT€HM ], XapakTep MX BOIHBIX pacTBOPOB. buosiornyeckue (QpyHKIMH
xanpkoreHoB. Kucinopox u o3oH. Kpyrosopor xucinopoaa B npupoje. Cepa Kak [pocroe
BELIECTBO. AJUIOTpomnus cepsl. Ilepexo annoTponHsIx GopM ApYr B Apyra. XUMHUYECKHe
cBoiicTBa cepsl. [Ipumenenue cepsl. CepoBoiopol, CTpoeHue, GHU3NIECKHE H XUMUYECKHEe
cBoiicTBa. BoccraHoBuTenbHBIE CBOMCTBa cepoBojopona. KadecTBeHHas peakuusi Ha
cepoBojgopon u cyiabhunsl. CepoBomopon U cynbduasl B npupoje. BosjeiicTBue
CepoBOJIOpo/ia Ha opraHu3M desoseka. [lomyueHnue cepoBoroposa B 1abopaTopu.
Kucaopoacoagepxkamme coequuenus cepbi(IV)

Oxcun cepsl (IV). Cepnucras kucnora. Cocrtas, CTpoeHHe, CBOMCTBa. OxucnumensHo-
goccmanosumenvHvie  CEOUCMBA KUciopoocooepacawux  coedurnenuii  cepol  (IV).
Cynwsoutsl. I'mapocynbsdutel. Kavecmeennaa peakyus Ha cepHUCMYIO KUCIOMY U €€ CON.
[Ipumenenue xucropoocodepaxcawyux coeouneruii cepol (IV).

Kucaopoacoaepxkammue coeaunenus cepoi (VI)

Oxkcun cepsl (VI), cocras, crpoenue, cBoiictsa. [lonyuenne okcuaa cepsl (VI). Cepnas
KUCIIOTa, COCTaB, CTpoeHHe, (pu3nyeckue cBoiicTBa. OCOOEHHOCTH €€ pacTBOPEHUS! B BOE.
XHUMHUYECKHe CBOWCTBa pa30aBleHHOW W KOHIEHTPHPOBAHHOW CEpPHON KHCIIOTHI.
OxwucnurensHble CBOMCTBA CEepHOM KHUCIOTHL. KadecTBeHHas peaklMsi Ha CyJb(ar-uOH.
llpumeHeHune cCepHOM KHUCIIOTHI.

Kpyrosopor cepsl B 1mpupojAe. OIKOIOTHYeCKHe Ipo0JieMbl, CBS3aHHBIE C
KHUCJIOPOICOJePKATUMHU COETUHEHUSIMU CEPBI.

Tema 5. Iloarpynna azora u eé THNHYHBIE NPeICTABUTE/H

O6mas xapakTepuCcTHKA 3JeMEHTOB NMOArpynnbl azora. CBoNCTBA MPOCTHIX BEIIECTB
3JIEMEHTOB MOATPYNIEI a30Ta. BakHeliue BOAOPOAHBIE M KUCJIOPOAHBIC COCIUHCHMS
DJIEMEHTOB MOJPYNIbl a30Ta, MX 3aKOHOMEpPHbIE U3MEHEHHUs. FHcmopus omkpoimus u
UCCne008amns 2J1eMeHmo8 NOOZPYNNbL d30Mda.

A30T KaK 3J1eMeHT M KaK IPOCToe BelecTBO. XMMUYECKHEe CBOMCTBA a30Ta.

Ammuax. Cmpoenue, ceoticmea, 6000poOHAst CEA3b MedICOY MONCKYIaMU aAMMUAKA.
Mexanuzm obpazoeanus uona ammoHusd. Colu aMMOHHS, HMX XHMHUYECKHE CBOMCTBA.
KauecTBeHHas peakiius Ha MOH aMMoHUs. [IpuMeHeHne aMMHaka U colieil aMMOHUSL.
Oxcuabl  azora. Ctpoenne okcuzpa azota (II), oxcuma aszora(IV). @Pusudeckue u
XUMHYecKue cBoiicTBa okcunoB azota (11),(IV).

A30THasi KHCJI0TA, eé cocTaB H cTpoeHHe. DU3nyecKue U XMMUYECKHE CBOMCTBA a30THOM
KucnoTel. OKUCTUTETbHBIE CBOMCTBA a30THOH KUCTIOTE. Cocmaesnerue ypasreHuil peakyull
83aUMOO0CUCMBUL A30MHOL KUCIOMbL ¢ MEMAauIamMu MemooomM 3NeKmpoHHo20 OanaHca.
Cony a30THOU KHUCIIOTBI — HUTPAThL. Kauecmeentvle peakyuu HA A30MHYI0 KUCIOMY U eé
coau. Ilonyuenue u npumenenue azomHol KUCI0mbsl U eé conell.

Kpyzoeopom azoma 6 npupooe.

Pochop Kak 3J1eMeHT H KaK IPOCTOe BeliecTBO.



- Amtorporust pochopa. Pusmueckue U XMMUYECKHE CBOMCTBA dochopa. [Ipumenenue
dbocdopa. Bomopo/Hble ¥ KICIOPOIHEIE COeIHEHMs Gocdopa, HX CBOHCTBA. ®ocdopnas
kuciora u eé conn. Kadecrsennas peakiust Ha Gocdar — HOH.

Kpyrosopot docdopa B npupooe.

Tema 6. Iloarpynna yriiepoaa

O6mas xapaKkTepUCTHKA 3JIeMEHTOB MOArPYNINbI Yrjiepo/a.

DJIeKTPOHHOE CTPOEHHE ATOMOB 3JIEMEHTOB MOATPYIIIBI YTIIEpo/a, UX PACIPOCTPAHCHUE B
MIpUPOJIE.

VYriiepoj Kak mpocToe BemecTBo. AJUIOTPONHS YriIeposia: anmas, rpaduT, QyLIepeHsl.
Ajicop6iusa. XMMHYECKHE CBOMCTBA yTIepoaa.

Kucaopoausie coequnenusi yruepoaa. OkCuupl yriepona, CTpoOeHHE, CBOMCTBA,
noayudenue. YroyipHas KAcinoTa u e€ conu. KadecTBeHHas peakius Ha KapOOHAT — HOH.
Kpemuunii u ero cpoiicrea. Kucioponusie COeIMHEHNS KPEMHMS! OKCHIL kpemuus(1V),
KpeMHHEBas ~ KHUCJIOTa, COCTaB, CTPOEHHE,  CBOMCTBA. Cunukatsl. Cunuxamnas
npomviuinennocmoe. Kpamxue céedenus o kepamuke, cmexie, yemenme.

Jemouncrpamuu. 1. OOpa3npl NPOCTBIX BELIECTB-HEMETAIOB U KX COeqMHEeHUH. 2.
KoJuleKiis mpoCThIX BeIecTB-raJoreHoB. 3. PacTBOPUMOCTE B BOJE KHMCIOPOJa, a30Ta,
cepsl, Gocdopa. 4. DIEKTPOIPOBOJHOCT HEMETAILIOB. 5. TTomy4ueHue o30Ha. 6. [Tonyuenue
MOHOKJIMHHOM 1 ruractrdeckoit cepsl. 7. [lonyuenue 6enoro gpocdopa u ero Bo3ropaHue Ha
Bosnyxe. 8. ITomyuenue okcumoB asora (II) m (IV). 9. Oxucnenue asora BO3ayXa B €ro
okenzp! (II) u (IV). 10. B3aumopeiicTsre a3ota, Gpocdopa 1 yrieposia ¢ MeTaliaMi 1 BO-
nopoziom. 11. Bzaumozetictue Gpoma ¢ anromutneM. 12. BoccTaHOBICHHE MENU U3 OKCHIA
mexu (1) Bomopomom. 13. B3aumojeicrsre cepbl C BOJOPOJIOM, MEIbIO, HAaTPUEM,
kuciopojgoM. 14. BoccraHoBieHde CBHHIA M3 OKCHIa Ha TIOBEPXHOCTH YIIA. 13,
Tonydenne KpeMHHUs u cunana. OKucienue ciuiana Ha Bozayxe. 16. Iomyuenne aMmuaxa
H mccienosanue ero cBoictB. 17. TMomydeHue M HCCIEOBAHUE CBOWCTB JIMOKCHIA
yrinepona. 18. OIBITHL, MOATBEPKIAIOUIME OOIMEe XHMHUYECKHAE cBoicTBa KucjIOT. 19.
[TorydyeHue a30THOW KUCIOTHI

B pactBope. 20. 'opeHue cephl U yriis B @30THOH KUCJIOTE. Bocniiamenenue CKAmuaapa B
a30THOI KucioTe. 21. B3aumoeiicTBre HAaTp ¢ KOHIEHTPUPOBAHHON CePHON KUCIOTOM. 22.
ITonyuenue kpe MHMEeBOH kucinothel. 23. [lony4yeHne okcuaa azora (II) u okucIeHHe el Ha
Bo3yxe. 24. [Tonydenue oxcuna cepsl (IV) u OKucIeHHE €ro B IPUCY TCTBUM KaTaln3aTopa.
25. KavyecTBeHHBIE peakiMy Ha aHHOHBI CyIb(H, CyIb(par, KapOoHAT, XIOPHIL, opommuz,
wonua, Hurpar, da dar. 26. Komrexumm: «Hedrs», «lIpupoansiit rasy, «Tomimso
«ITmacT™acchi». 27. Mopenu MoJleKys opranndeckux coequHennu 28. [loxyyenune sTuieHa
W ero B3auMojeiicTBHe ¢ OpOMHOM BONOHM M pPacTBOPOM II€pMaHraHarta KalHsi. 29,
Bocrnamenenne crupta 30. BiaumosieficTre CIUPTOB ¢ MeTAIAMECKUM HatpueM. 31.
Oxucnenne stapona oxcugom wmeau (M), 32. Oxucinenue ajibJeruioB aaMMHAYHbIM
pacTBopoM okcuja cepeOpa u ruapokcuna mexd (II 33. OneITBI, IOATBEPKAAIOIIHE



XUMHIECKUE CBOMCTBA KapOOHOEBBIX KUCIOT. 34. Peakims orepuuxanun. 35. O6pa3ibl
amuHokucnor! 36. Monens Monexyns Genka. 37. Henatyparus Genka. 38. Ob6napysxenne
cepsl B Oenke.

JlaGopaTopubie onbiThl. 1. O3HakomieHme c obpasuaMy Ccepsl U € MPUPOJHBIX
coeimHeHnd. 2. O3HakoMiIeHHe ¢ 00pa3sliaMM COCIUHEHMH IaOreHOB. 3. Ionyuenue
[NIACTHYECKOM Cepbl M HW3y4YyeHHe e CBOcTB. 4. [Tony4yenue cepuucroro rasa wu
HCCIIC10BaHME €ro CBOMCTB. 5. IloNyyeHue yriekucnoro rasa u u3ydeHue ero CBOHCTS 6.
KauecrBennble peakinn Ha aHHOHBI KHCIIOT. 7. BOCCTAHOBHTEIBHELE CBOMCTBA BOLOPO/IA U
yrziepoza. 8. IlonyyeHue yronbHO# KHCIO THI M3 OKCHIA yriepona (IV) u uzyuenue ee
CBOHCTB. 9. I'mnponus comneil, 06pa3oBaHHBIX CHIBHBIMH M CHIAGBIMI kucinoramu. 10.
Ilonyyenue stunena u onbTel ¢ HuM. 11. OKHCIeHHe aNbEruaa aMMHUaYHbIM PACTBOPOM
oKcusia cepebpa u ruapoxcunom men (I1).

HpakTnyeckne 3ansitus. 1. [ToldyueHne OKCHIOB HeMETAIIOR (yrmepona u cepel) u
HCCIIC10BaHME HX CBOHCTB. 2. Penenne sKCriepuMeHTaIBHBIX 3a/124 110 TeMe « XUMUYeCKIe
CBOHCTBA HEMETAJLIOB M MX OKCHIOBY». 3. Tlomyyenne ammmaka -— BoOmOPOAHOrO
COCAMHEHMA a30Ta — M UCCICAOBAHUE €r0 CBONCTB. O3HAKOMIIEHHME ¢ XUMUYECKH MM
CBOHCTBAMM BOJIHOTO PacTBOpa aMMuaKa. 4. XuUMMYecKue cRoHcTRA KapOOHOBBIX KHCIIOT.
5. Pellenye OKCIIEPHMMEHTANBHBIX 33734 [0 TeMe «Hemeramutery. 6. PaGora c
MOJZETUPYIONIEH mporpaMmoit Juis [IDBM «MeueHslit aToM.

Pac4yerHbie 3axauu. 1. Beruucienue Maccsr uim obbema npoaykTa PeaKkuuHy 1o U3BeCTHOM
Macce Ui 00beMy MCXOTHOTO BEILIECTBA, COEPIKAIIETO IIPUMECH.

Pazpen II1. Merajnsl

Tema 7. Obumne cBoiicTea Mera10B

Kopposzua memannog — obwennanemapnvlii - 2eoxumuyeckuil npoyecc;, ee 6udbl:
YUMULECKAR U DNEKMPOXUMULECKAA, CNOCODbL 6OpbbbL ¢ KOppPO3UEi.

DIIeMEeHTBI - METAIUIBI B TIPUPOJE U B nepuonuyeckon cucreme. OCOGEHHOCTH CTpOeHuUs!
aTOMOB METAJLIOB: $-, p- 1 d-37eMeHTOB. 3HaueHHe SHEPriUH HOHM3AIHH. Merananueckas
cBa3b. Kpucrammueckue pemerku. O6mue u crienupuyeckre (U3MUYCCKHe CBOHCTRA
MeTasioB. O6Iue XUMUYECKHe CBOWCTBA METAJIOB. DNEKTPOXUMUYECKUH DS HaMpshKe
HUH MeTaioB. Acnonw3oeanue snekmpoxumuieckozo pAoa Hanpsicenuti memannoe npu
BbINONHEHUU camocmoamenvhvix pabom. OOILKE CBeIleHHs O CILIABaX.,

[TonsTre xopposun meramos. Kopposzus memannos — obwennanemapvlii 2e0xUMUYECK U]
npoyecc; ee 8Udbl: XUMUYECKAS U DICKMPOXUMUYECKAS, CHOCOBbI bopwebul ¢ Kopposueil.
Tema 8. Mera/uibl ri1aBHBIX M MOGOYHBIX HOArPYIIII

Meranbl — saementst 1A, IIArpynn

CTpoeHre aTOMOB XHMHYECKHUX SIEeMEHTOR [A, TIA rpynm, wuwx cpaBuuTenbHas
XapakTepucTuka. OuU3suueckre M XUMHYECKUE CBOMCTBA IIPOCTBIX BEIECTB, OKCHJOB U
THJIPOKCHJIOB, cone. [Tpumenenne IIEIOYHBIX 15§ MIEI0YHO3EMETbHbIX
METaJLIOB. 3akoHomepHocmu  pacnpocmpanenus WENOUHbIX U WeNOYHO3eMENbHBIX



. Memanioe 6 npupooe, ux noryuenue. MUHepaibl KaldbIWs, MX COCTAB, OCOOEHHOCTE
CBOMCTB, 00JaCTH NPaKTUYIECKOro mpuMeHeHHus. JKecTKocTh BOJBl M CHOCOOBI ed
ycrpanenus. Pors memannoe IA, 114 epynn 6 scusoti npupooe.

ANOMHHHIA: XMMHUYECKHH DIIEMEHT, IPOCTOe BElecTBO. MU3MUECKHe M XHMHUYECKHE
cBorcTBa. Pacmpocrpanenne B mpupome. OCHOBHbIE MHHepansl. [IpuMeHeHHE B COBpe
MEHHOH TexHHMKe. BaxkHeHInWe COeIMHEHHS aIIOMHHHS: OKCHABI M T'MIAPOKCHJIBL
aM(OTepHBIN XapaKTep UX CBOMCTB.

Meranapr IVA- rpynnel — p snementsl. Ceuney u 01060: cmpoenue amomos, guzuxo-
XUMUHECKUEe CE0UCMEA NPOCMbIX 6eUjecmes; OKCUObl U 2UOPOKCUObL 0N064 U CEUHIA.
Hemopuueckuii ouepk 0 npumenenuu smux Mmemainos. TOKCUuHOCMb CEUHYA U e2o
COEOUHEHUL, OCHO6HbIE UCIMOYHUKU 3A2PAZHEHUS UMU OKPYICaroweri cpeobi.

Keme3o, Mapramen, XpoM KaK NpPeJCTABHTENH METANIOB NOGOYHBIX MOATPYIIL.
Crpoenue aToMoB, CBOWCTBA XMMHYECKHX 3IEMEHTOB. JKene3o Kak MpocToe BeliecTBo.
Dusnyeckue ¥ XuMU4Yeckue coiicTBa. CocTaB, 0COGEHHOCTH CBOWCTB M MPUMEHEHHE
YyryHa W CTaJd KakK BaXKHEHINMX cIlaBoB kejeza. O  cmocobax XUMHUYECKOH
AHTHKOPPO3MMHOM 3alllUTBl CIUIABOB JKeje3a. KpaTkue CBeJeHHMs O BaXKHEHIINX
COEJIMHEHMAX METAIIIOB (OKCHJIBI U THAPOKCHJBI), 00 WX IIOBEIEHHH B OKHCIUTEILHO-
BOCCTaHOBUTENbHBIX peakiuax. CoequHenus xenesa — Fe?', Fe’" KauecTBennbie peakumnu
Ha MOHBI XKelle3a. buosoruyeckas pojib METAILIOB.

Memoncrpauun. 1. O6pasipl METaUIOB, H3yYEHHE UX JJIEKTPUUECKON IIPOBOAUMOCTH. 2.
HaGuroienue napos xanus. 3. TeronpoBoaHOCTs MeTAILIOB. 4. Mo1e/Id KpHCTAITHYeCKHX
pemeTox MeTaiioB. 5. B3zauMomelicTBre METaJIOB C HEMETa/UIAaMH M BOJIOH. 6. DIIeKTpo
nu3 pacTBopoB xjopuaa mean (II) u womuna kamus. 7. OWBITH 0 KOPPO3MK METAJIOB 1
3alUTe MeTaioB OT Koppo3uu. 8. [Tomyyenue ciaa Byna. 9. [Tonyuenue criiaBa Kaaus
M HaTpusi T0J{ KEPOCHHOM (IpoenupyeTcs ¢ TNoMouibio Komockoma). 10. Topenwe,
B3aMMO/IEHCTBUE C BOJIOM IUTHS, HATPUS M Kanpluus. 1 1. BsaumoelicTBre ¢ Bogo# okcua
Kanpuust. 12. KavecTBenHbple peakIMH Ha WOHBI Kanblus u Gapws. 13. Verpanenue
KECTKOCTH BOIBL. 14. MexaHuuyeckas MNPOYHOCTH OKCHAHOM IUIEHKH AalfOMHUHHS. 15.
BsaumonelicTBre amomMuHHS ¢ Bomoil. 16. AmoMorepmus xkenesa. 17. B3aumoneiicTBue
AIIOMUHUS ¢ OPOMOM, KHUCJIOTaMy, Iienodamu. 18. ONbITH, WLTIOCTPUPYIOLIHE (HU3MKO-
XMMHYECKHE CBOWMCTBA OJI0BA WM CBHHLA M HUX coeauHeHuil. 19. Bzaumopelicreue
coenunenuii xpoma (II) u (III) ¢ xucnoramu u menodamu. 20. [TonydyeHue okcuaa Xxpoma
(IIT) pasnoxennem OukapOonara ammonus. 21. Amiorpornus onosa. 22. IMomyuenue
nucyibhuta onosa. 23. Boponenue cramu. 24. OKcHaAMpOBaHUE CTalTH.

Jlaboparopusbie onbiThl. 1. PaccMoTpenne o6pa3ioB MeTamuioB, UX coleif U TIPUPOIHBIX
coe/IMHeHUH. 2. B3aumozelicTBHEe METaIOB ¢ pacTBopaMu cojei. 3. O3HakoMmieHHe ¢
obpasiamu CruaBoB (KoJUIeKInMK «MeTamsl 1 cIuiaBs»). 4. O3HakoMIIeHHE ¢ 06pa3naMu
IPUPOJHBIX COCJMHEHUM Kanblusa. 5. O3HakoMmiieHMe ¢ oOpasuamMu allOMUHHMS H ero
criaBoB. 6. O3HakoMiieHHe ¢ 0Opa3iaMu uyryna u ctand. 7. CBoiicTBa eKuX mmenoueii. 8.



- CBO¥CTBa OKCHJIOB  MuIPOKCHLIOB AIIOMHHMS, 0710Ba, CBUHLA. 9. [Tonyyenue u uccienosa
HUE CBOWCTB THJPOKCHIOB eje3a (II) u >xenesa (III). 10. ObGe3xuprBanme craabHOI
IUIACTHHKY ¥ IpoBeieHue (ocdatuposanust. 11. KagecTsennnie PEeaKUnH Ha HOHBI CBHHIIA,
Kesesa. 12. KauecTBeHHbIe peakiiy Ha MOHBI Xpoma (II) u (III).

Ipakruyeckne 3ansTus. 3. Pemenue SKCIICPUMEHTAIILHBIX 3a/1a4 110 TeMe «MeTalIby.
Aemoncrpaunn. 1. KomorpaMmsl ¥ uHAMEYecKkoe nocobue «IlponsBozcTBo cepHoii
KUCTOTE. 2. KosuteKius MuHepaios u FOpHBIX mopofd. 3. Crhaitnsl «O6mme noHSTHS
XUMHUHECKOH TeXHOIOTHI». 4. Mofiesh CepHOKHCIOTHOrO IIPOU3BOJICTBA.

JlaGopaTopuelii onbitT. O3uakoMienne c 00pasuamMu ChIpbsi IS POM3BOACTBA CEPHOMH
KHUCIIOTEI.

Pacuerunie 3agaun. Onpenenenre MaccoBoif wim o6beMuoi JI0JIH BBIXOJla MPOIYKTa B
LPOTIEHTAX OT TEOPETUYECKH BO3MOKHOTO.

Paspen 1V

OGuiue ceerenns 06 oprannuecknx cOeHHEeHHsIX.

Tema 9. YrieBoaopoani

Coedunenus yenepooa — npeomen camocmosmensHoi HAYKU — OpPeaHuyeckou Xumui.
lepsonauansuvie ceedenus o cmpoenuu opzanuieckux eewecme. Hexomopuie nonoacenus
u pore meopuu A.M. Bymaepoea 6 pazeumuu >moii nayku. IloHsiTie 0 romosoruu u
n3omepuu. Kiaccuduxanus yriesonopoos.

peneabubie yraesogopoas: — aakans,

Inexmponnoe u npocmpancmeennoe CMpoenue npedensrlx yeneeo0opodos. Hzomepus u
HOMeNKIamypa npedensnvlx  yeneeodopodos. dusudeckue u XHUMHYECKME CBOMCTBRA
alIKaHoB. CII0COOHOCT alIKAHOB K PeaKIy 3aMeIeHus: 1 U30MEPHU3ALHH.
Henpenensnbie yraesomopoast — ankens: u AIKHHbL. DU3MYecKue U XUMUYecKue
CcBOMCTBa ankeHOB, CIOCOGHOCTE ANKEHOB K PEAKLNH IIPUCOCTUHEHHS U MOJTUMEPU3ALINH.
IlousTie 0 mnOMMMEPHBIX XHUMMYECKHX COCIMHCHUSAX: MOHOMEp, IOJIMMEp, CTerneHb
nomuMepuzanuu. IlomusTunen. Ankumsr, HOMCHKIIaTypa, cBoiicTBa. Pacnpocrpanenue
YTIEBOLOPOIOB B npupoze. /pupoonsie ucmounuru yeneeodopooos. Cocmas negpmu u
XAPAKMEPUCIUKA OCHOBHBIX NPOOYKIMO8, NONYYACMbIX U3 Heghmu.

Tema 10. Kucropogconepamue OpraHHYecKHe cOeqHHEeHHUN

[lonsaTue o GpyuxironansHolt rpynme. ['oMonorudeckue psigsl CIIUPTOB (METAaHOII, STAHOII,
[JIMIEPUH) W KapOOHOBBIX Kucion/ O6me QOPMYINIBI  KJIACCOB 3THX COENUHEHHUIL.
Dusnonoruueckoe neficTaye CIIMPTOB Ha OpraHusM. XHMHYECKHE CBOHCTBA CIIUPTOB:
FOPCHHUE, I'MI(porajoreHUpoBaHue, jeruaparauus. IloHsTHe o MHOI'0aTOMHBIX CITHPTaX
(rmuuepun). O6uue cBoiicTna KapOOHOBBIX KUCIOT. Peakius TepUDUKALIY.

Tema 11. Buosornuecku BaskHbIE OpPraHHYecKHe COeAMHEHHUs1 (KUPBI, YIIEBOIbI,
Oeskn).



- XHMMHUS U IIMIIA: JKHPol, YIVICBOIbI, OCIKH — Ba)KHEHIIMe COCTaBHBIE YacTH IHIIEBOTO
panuoHa yelloBeKa U KMBOTHBIX. CBOMCTBA )KUPOB U YriaeBoaoB. Pois OenkoB B pupoe u
X XMMHUYECKHE CBOMCTBA: THIPOJIN3, I€HATYPaLIUSl.

Pazoen V

Xumus u acusne.

Tema 12. YesnroBexk B MUpe BelllecTB

BemectBa, BpeHble 115 3/J0POBbS YEIOBEKa W OKPYIKAIOIIEH CpeIbl.

ITonumepsl ¥ MX 3HaUYCHHE B )KM3HU YeIOBEKa.

Xumust u 300posve.

MuHepasnpHble YIOOpEHUS Ha BallleM y4acTKe.

XHUMHUYECKUE 3arpsA3HEeHUE OKPYKAIOMIEH CPeIbl U eTr0 IOCIEACTBHS.

[IpoGnembl  Ge30macHOro  MCMOJIb30BAaHUS BEIIECTB W XUMHYECKUX peakiuii B
NOBCEAHEBHOM KU3HU. TOKCHYHBIC, IOpIOYME M B3PHIBOOMACHBIE BellecTBa. bBBITOBas
XUMHYECKasi TPAMOTHOCTE.

Tema 13. IIpou3sBoACTBO HEOPraHUYECKHX BEUIECTB H UX NMPUMEHEHUe

IlonsaTre 0 XMMHUYECKOM TEXHOJIOTHH.

Ilonsitue o meramtypruu. [IpousBonctBo uyryHa. Pasmudnble crocoOBI MPOW3BOACTBA
CTaJH.



TemaTnueckoe mjia HHpPOBAaHHEC

8 kiacce
No KoanyecrBo
Tema
n/n YacoB
1. | Beenenue 2
5 XUMHUYCCKUE DJICMEHTBhl M BEIIEeCTBA B CBETE 12
ATOMHO-MOJIEKYJISIPHOT'O YUeHHsI
3 XUMUYECKHE peakIMHU. 3aKOHbl COXPaHECHHS 3
i MacChl M QHEPIUHU
| 4. MeToasl XMMHUHA )
5 BeniectBa B OKpyXarwlledl Hac TpUpoAe U -
TEXHUKE
6. | IlouaTue o razax. Boznyx. Kucnopoa. ["'openue 3
7 OcHoBHEIE ) KJIACCHI HEOPraHUYECKUX 12
COeIMHEHUH
8. | Ctpoenue aroma 4
Ilepuojimueckuii  3axkon u llepuommdeckas
9. | cucteMa XMMHYECKHX DJIEMEHTOB 3
J1. 1. Menneneena
10, Ctpoenue BeliecTna 4
1 XUMHAYECKHE pEeaKkIHu B CBETE 3JIEKTPOHHOU .
TEOPUH
Hroro 68
9 kiace
Ne Koaun4yecTBoO
n/n s YacoB
L IToBTOpEeHHE HM3y4YEHHOTO B 3 )
Kjacce
5 Teopernueckue OCHOBBI 13
XUMUH
3 QHGMe?Tb[—HeMeTMIHbI U HX 31
Ba)KHEHIIME COeIMHEeHUS
4 MeTamibl 12
5 O6mue CBeIIeHHA 00 g
OpraHUYeCKUX COeIMHEeHUIX
6. | X¥MMHS U )XHU3Hb. 2

Hroro

68
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