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1.Il1anupyemble pe3yJbTaThl 0CBOEHHUS Y4eOHOI0 npeaMeTa

JInuHOCTHBIE pPe3yJIbTAThl OCBOEHHUSI OCHOBHOI 00pa30BaTe/JIbHOIi MPOrpaMMbl OCHOBHOI'O 00I1IEro
0o0pa3oBaHMsl 10JKHBI OTPAKATH:

1) BocmuTaHUE POCCUHCKON Tpa)KAAHCKOW MIIEHTUYHOCTH: NATpUOTH3Ma, yBakeHHs K OTeuyecTBy,
MpOLLIOE U HACTOSIIEE MHOTOHAIMOHAIBHOrO Hapoaa Poccuu; OCO3HaHME CBOEW STHUYECKOU
MPUHAJJICKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KyJIbTYphl CBOETO HApPOJa, CBOETO Kpas, OCHOB KYJIbTYPHOTO
Hacneauss HapogoB Poccum u  dYenmoBeyecTBa; YCBOCHHE T'YMAaHMCTHUECKHX, JIEMOKPAaTUYECKHX U
TPaJAULMOHHBIX IIEHHOCTE MHOTOHAIMOHATBLHOTO POCCUHCKOrO OOIecTBa; BOCIUTAaHUE YYBCTBA
OTBETCTBEHHOCTH U J0jra nepen Poaunoi;

2) ¢popmMupoBaHUEe OTBETCTBEHHOI'O OTHOIIEHUS K YUEHHIO, TOTOBHOCTH U CIIOCOOHOCTU O0YYarOIIMXCS K
CaMOpa3BUTHIO M CamMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMM K OOYyYCHHWIO W TO3HAHUIO, OCO3HAHHOMY
BBIOOPY U MIOCTPOCHHUIO JaNbHEHIIeH HHIUBUAYATbHON TPACKTOPUU 00pa30BaHus Ha 6a3e OPUEHTHUPOBKU
B Mupe npodeccuii U mpodecCHOHATBHBIX MPEINOYTESHUH, ¢ YIETOM YCTOHYMBBIX TMO3HABATEIIBHBIX
HMHTEPECOB, a TAK)KE HAa OCHOBE (POPMHUPOBAHUS YBAKUTEIHHOI'O OTHOILIEHUS K TPYAY, Pa3BUTHUS OIbITA
y4acTHsl B COIIMAIIBHO 3HAUUMOM TPYIE;

3) ¢opmupoBaHuE LIETOCTHOTO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKd U OOIICCTBEHHON NPAKTUKH, YYUTHIBAIOIIETO COLMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, JYXOBHOE
MHOT000pa3ue COBPEMEHHOT'O MUPA;

4) ¢dopmupoBaHHE OCO3HAHHOTO, YBAXKHUTEJIBHOTO U JOOPOXKEIATETBHOTO OTHOIICHHS K JAPYromMy
YEJIOBEKY, €r0 MHEHHI0, MUPOBO33PEHHUIO, KYJIbTYpPE, A3BIKY, BEpe, IPakJIaHCKON MO3ULUU, K UCTOPUH,
KYyJIbType, PEJIUTUH, TPAAHIIHAM, S3bIKaM, IIEHHOCTSIM HapoJ0B Poccuu m Hapos10B MUpa; TOTOBHOCTH U
CHOCOOHOCTH BECTHU JTUAJIOT C IPYTUMHU JIFOJIbMH U JOCTUTaTh B HEM B3aUMOIIOHUMAaHMS;

5) OCBOEHHE COIMATIBHBIX HOPM, MPABHJI TOBEACHUS, pOJie U (GOPM CONHAIBHOW >KM3HU B TPYIMIAaxX U
coo011ecTBax, BKIKOYasi B3POCIbIC U COIIMAbHBIE COOOIIECTBA; YIacTHE B IIKOJIBHOM CaMOYIIPaBIECHUU U
OOIIECTBEHHOW JKW3HM B TMpeaeiaX BO3PACTHBIX KOMIETEHIIMA C YYeTOM PETHOHAJBHBIX,
ATHOKYJIBTYPHBIX, COIIMATTBHBIX K SKOHOMHUYECKHX 0COOCHHOCTE;

6) pa3BUTHE MOPAJTHHOTO CO3HAHMS W KOMIIETEHTHOCTH B PEIICHWH MOPAJIBHBIX MPOOJEeM Ha OCHOBE
JUYHOCTHOTO BBIOOpa, (opMHpOBAaHWE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO TIOBEACHUS,
OCO3HAHHOTO U OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHBIM MTOCTYITKaM;

7) ¢opmMupoBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OONICHMHM U COTPYAHHYECTBE CO
CBEPCTHHUKAMH, JETbMU CTapIIero W MIIAJIIETO BO3pacTa, B3POCIBIMH B Tpoliecce 00pa3oBaTebHOM,
0OIIECTBEHHO TOJIE3HOH, YUeOHO-HUCCIIeI0BATEIbCKON, TBOPUECKON U IPYTUX BUJOB JI€ITEILHOCTH;

8) ¢dopmupoBaHMEe IIEHHOCTH 3I0pOBOTO H 0Oe30macHOro o0pa3a J>KW3HH; YCBOCHHE TIPABHII
WHAVBUAYAIBHOTO M KOJUJIEKTUBHOTO 0€30MacHOr0 TOBEJCHHS B UYPE3BbIUAWHBIX CHUTYAIHSIX,
YTPOXKAIOUINX KU3HU U 3I0POBBIO JIFOJIEH, MPaBUJI MOBEJCHHUS Ha TPAHCIIOPTE U Ha IOPOTax;

9) dopMupoBaHHE OCHOB 3KOJOTHYECKOW KYIbTYpPhI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIUICHUS, Pa3BUTUE ONbITA HSKOJIOTMYECKH OPUEHTHPOBAHHON pedIeKCUBHO-
OIICHOYHOM M MPAaKTUYECKOM ESITEIbHOCTU B )KU3HEHHBIX CUTYaIMSIX;

10) oco3HaHMe 3HAYCHHS CEMbH B KU3HH YEJIOBEKA M OOIIECTBA, MPUHATHE IIEHHOCTH CEMEWHON KU3HU,
YBOXXHUTETHHOE U 3a00TIMBOE OTHOIICHHE K YWICHAM CBOEH CEMbH,

11) pa3BuTHE 3CTETUYECKOTO CO3HAHUS YEepPE3 OCBOCHHUE XYIO0KECTBEHHOr0 Hacieaus HapoloB Poccuu u
MHpa, TBOPYECKOU JEATETLHOCTH 3CTETUYECKOr0 XapaKkTepa.

MeTanpeaMeTHble pe3yJbTaThbl OCBOEHHSI OCHOBHOW 00pa30BaTeJIbHOH NMPOrpaMMbl OCHOBHOIO
0011ero 00pa3oBaHUA J0JIKHbI OTPAKATH:

1) ymMeHue caMOCTOSATENbHO OMPENENSITh IeId CBOETO0 OOy4YeHHsI, CTaBUTh U (POPMYIUPOBATH IS cels
HOBBIE 3a7a4ll B y4yeOe M IO3HABATEIHHOM EATEbHOCTH, Pa3BUBAaTh MOTHUBBI M HHTEPECHl CBOEH
MO3HABATEJIbHON JEATEIBHOCTH;

2) yMeHHE CaMOCTOSITeJIbHO TUIAHUPOBATH IMYTH JOCTIKEHHUS IeJield, B TOM YHCJIE albTEPHATHUBHEIE,
OCO3HAHHO BBIOMpPATh Haubojee d(hPeKTUBHBIE CTIOCOOBI pelieHus] Y4eOHBIX U MO3HABATENbHBIX 3a]1aY;

3) yMeHHE COOTHOCUTH CBOM ACHCTBUS C IUTAHUPYEMBIMHU PE3yiIbTaTaMH, OCYIIECTBIISTH KOHTPOJIb CBOCH
NEeSATENBbHOCTH B TIpOIlecCe JOCTHXKEHHS pe3ylbTara, OMpeNessiTh CHOcOObl JEHCTBUH B paMKax
MPEIJIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATh CBOHM JIEMCTBUS B COOTBETCTBUU C
M3MEHSIOLIENCS CUTyalluel;



4) yMeHHe OLICHHMBATh MPaBWILHOCTh BBIIOJIHEHUS Y4eOHOH 3aiayd, COOCTBEHHBIE BO3MOXHOCTHU €€
pelIeHus;

5) BHaxeHHWE OCHOBAMU CAMOKOHTPOJISl, CAMOOLIEHKH, NPUHATHS PpEIIeHUH M  OCYLIECTBICHUS
OCO3HAHHOTO BHIOOpA B y4eOHOI U MO3HABATEILHOMN 1€ATEIbHOCTH;

6) yMeHue onpeAensaTh MOHATHUS, CO3/1aBaTh 000OIIEHHUs, YCTaHABINBATh aHAIOTHUH, KIIaCCU(PULUPOBATh,
CaMOCTOSATEIIFHO BBIOMpATh OCHOBAHUS M KPUTEPUHU Ui KJIACCU(UKAIMH, YCTAaHABIMBATH MPUYHMHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYXKJEHHE, YMO3aKIIIOUeHUE (MHAYKTUBHOE, JeyKTUBHOE
U TI0 QaHAJIOTMH) U JI€NIaTh BHIBOJIBI;

7) yMeHHe co3aaBaTh, IPUMEHSTh U IPe0OPa30BbIBATh 3HAKU U CUMBOJIBI, MOJIETIH U CXEMBI [Tl peILCHHSI
y4eOHBIX U [103HABATEIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHHUE;

9) yMmeHue OpraHu30BBIBATH Y4€OHOE COTPYAHMYECTBO U COBMECTHYIO JEATEIBHOCTh C YUYHUTEIEM U
CBEpCTHUKAMM; paboTaTh HMHIUBHUAYaJbHO W B TpYIIe: HAXOAUTh OOIlee peleHHe M pa3pelaThb
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMK M yueTa WHTEPECOB; (hOPMYITHPOBATH, APTYMEHTHUPOBATH
1 OTCTauBaTh CBOE MHEHHUE;

10) ymeHue 0CO3HaHHO HCIOIb30BATh PEUEBBIC CPEJICTBA B COOTBETCTBUU C 3aJa4e KOMMYHUKAIIMH JJIS
BBIPA)KEHUS] CBOMX UYBCTB, MBICIIEH U MOTPEOHOCTEH; MIIAHUPOBAHUS U PETYJISLUN CBOEH JIEATEIbHOCTY;
BJIQJICHUE YCTHOM U IMCbMEHHOM PEYbl0, MOHOJIOTUYECKON KOHTEKCTHOM pEYblo;

11) ¢opmupoBanue H pa3BUTHE KOMIIETEHTHOCTH B 0O0JAacTH MCIOJIB30BaHUS HHPOPMALMOHHO-
KOMMYHUKAIIMOHHBIX TexHosiornil (manee MKT- xommereHuuu); pasBUTHE MOTUBALUMU K OBIIAJICHUIO
KYJIbTYPOH aKTUBHOTO I1OJIb30BAHMSI CJIOBAPSIMU U JPYTUMHU IIOUCKOBBIMU CUCTEMAaMU;

12) bopmupoBaHue 1 pa3BUTHE FKOJIOTUICCKOTO MBIIUICHHS, YMEHUE TIPUMEHSTD €r0 B MO3HABATEIBHOM,
KOMMYHHMKATHBHOM, COLIMAIbHON MPAaKTUKE U MPOo(ecCHoHaNbHOM OpUEHTALIUH.

IIpenmeTHbIe pe3yJIbTAThl OCBOCHHSI OCHOBHONH 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'O 0011ero
00pa3oBaHuUsA N0 XMMHHU

1) dopmupoBanue nEpBOHAYAIBHBIX CHCTEMAaTHU3WPOBAHHBIX TMPEACTABIECHUI O BeIllecTBax, MX
IIPEBPALICHUSX U NPAKTUYECKOM IPUMEHEHUH; OBJIAJICHUE MOHATUNHBIM allapaToM U CUMBOJIMYECKUM
A3BIKOM XHMHH;

2) oco3HaHHE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XHMHYECKOH HAyKM Kak O0JIACTH COBPEMEHHOIo
€CTECTBO3HAHMSI, XUMUYECKUX IPEBpAIlleHu HEOPraHMYECKUX M OPraHMYeCKHX BEUIECTB KaK OCHOBBI
MHOTHX SIBJICHUH HBON M HEKUBOW MPUPOIBI; YIIyOJIeHHE MPeJICTaBICHU 0 MaTepHUaIbHOM €/IMHCTBE
MUDA;

3) oBmageHHEe OCHOBAMU XHUMHUYECKOW T'PaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3HPOBATH U OOBEKTHBHO
OLICHUBAaTh >KM3HEHHBbIE CHUTYallUH, CBA3aHHbIE C XUMHEH, HaBbIKAMH O€30MacHOro OOpalleHus c
BELIECTBAMM, MCIOIb3YEMBIMU B IIOBCEJHEBHOM JKM3HM; YMEHUEM aHAJIM3UPOBaTh U IIJIAHUPOBATh
9KOJIOTUYECKH O€30I1aCHOE MOBEICHUE B LIEJIAX COXPAHEHUS 310POBbs U OKPYKAIOLIEH cpeibl;

4) QopmupoBaHHE YMEHHH YCTaHABIMBATh CBS3U MEXIy pEaJbHO HAOIIONAEMBIMH XUMHUYECKUMHU
ABJICHUSAMHM M IPOLECCAMHU, INPOUCXOAAUIMMU B MHUKPOMHpE, OOBSICHITH HPUYMHBI MHOTr00Opa3us
BELIECTB, 3aBUCHUMOCTb UX CBOWCTB OT COCTaBa M CTPOEHMSI, @ TAKKE 3aBUCUMOCTb IPUMEHEHMSI BELIECTB
OT BX CBOMCTB;

5) mpuoOpeTeHne OMbITa MCIOJIB30BAaHMUS PA3IUYHBIX METOJOB M3y4YCHMs BEIECTB: HAOJIOACHUS 3a UX
IIPEBPALICHUSIMU TP NPOBEICHUU HECJIOXKHBIX XHMHYECKHX OKCIIEPUMEHTOB C MCIIOJIB30BAHUEM
1ab0paToOpHOTrO 00OPYIOBAHUS B IPHUOOPOB;

6) QopmupoBaHHE TMpPEJICTABIEHUH O 3HAYEHMH XHMHUYECKOHM HayKl B pEHIEHUH COBPEMEHHBIX
HKOJIOTMYECKUX MPOOJIEM, B TOM YHUCIIE B IPEIOTBPALLIEHUN TEXHOTEHHBIX U SKOJIOTMYECKUX KaTacTpod;
7) nns cienslx U caaboBUIALIMX OOYYAIOIIUXCS: BIIAJCHHE MPaBUJIaMH 3alMCH XUMUYECKUX (OpMYI ¢
HCIIOJIb30BaHUEM pebe(hHO-TOUEYHON cucTeMbl 0003HaueHui JI. bpaiins;

8) U1t 00yUaroMIKXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: BIIaJICHHE OCHOBHBIMH JJOCTYITHBIMU
METOJIaM1 HAyYHOT'O TO3HAHUS, UCTIOJIb3YEMbIMU B XUMUHU.

BbInyCKHUK HAYYHTCSH:

XapaKTepu30BaTh OCHOBHBIE METO/IbI TO3HAHUS: HAOII0IeHUE, U3MEPEHNUE, SKCIIEPUMEHT;

OTMCHIBATh CBOMCTBA TBEP/BIX, KHUJKHUX, Fa3000pa3HbIX BELIECTB, BHIAEISAS UX CYIIECTBEHHbIE IPU3HAKHY;
PacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHI «aTOM», «MOJIEKYNIa», «XUMUYECKUN SJIEMEHT»,
«IIpOCTOE BEILIECTBO», «CJIOKHOE BEIIECTBO», «BAJIEHTHOCTH», «XHMHYECKas PpEaKLU», HCIOIb3Ys
3HAKOBYIO CUCTEMY XUMUU;



pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYIISIPHOM
TEOPHH;

pa3nnyaTh XUMUYECKUE U PU3NYECKUE SIBICHUS;

Ha3bIBaTh XUMUYECKUE DJICMEHTHI,

OTIpeIeNIATh COCTAB BEILIECTB MO uX hopmynam;

OIIPEEIIATh BaJIEHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSAX;

OTIPEIeNIATh THUI XUMUYECKUX PEaKIuii;

Ha3bIBaTh MPU3HAKU M YCIIOBUS MPOTEKAHUS XUMUYECKHUX PEaKIuii;

BBISIBJISITH NPU3HAKH, CBUJCTEILCTBYIOIIME O MPOTEKAHUM XUMHUYECKOW pEaKIUH TMPHU BBIMOIHECHUH
XUMHYECKOTO OIIbITA;

COCTaBIATH (OPMYIIbI OMHAPHBIX COEIUHEHU;

COCTaBJIATh YPABHEHUSI XUMUUECKUX PEAKIINN;

coOmroaaTh npaBuiia 6e30macHoOi paboThI MPU MPOBEACHUU OTIBITOB;

10JIb30BAaThCS 1a00PaTOPHBIM 000PYAOBAHUEM U TIOCY10M;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcCChl BEILIECTB;

BBIUUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA 110 POpMYysie COEAUHEHNUS,

BBIUMCIIATH KOJUYECTBO, 00OBEM MM MacCy BEIIECTBA IO KOJIUYECTBY, O0OBEMY, MAcce pEareHTOB HIIU
IIPOJYKTOB PEAKIIHH;

XapakTepu3oBaTh (PU3NUYECKUE U XUMUYECKUE CBOICTBA MTPOCTHIX BEIIECTB: KUCIOPO/1a U BOAOPOAA;
MoJIy4aTh, COOMPATh KUCIOPOJ U BOJOPOLI;

pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPOL;

pacKphIBaTh CMBICI 3aKOHA ABOTaJpo;

PaCKpBIBATh CMBICII OHATHH «TEIIOBON 3 HEKT peakium», «KMOJISIPHBINA 00beM»;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA BOJIBI;

PaCKpBIBATh CMBICII IOHSATHUS «PAaCTBOPY;

BBIUMCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEEICHHON MacCOBOM J10JIEN paCTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COEIMHEHMS U3YUEHHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

XapakTepru3oBaTh (U3NUYECKHE M XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEIIECTB:
OKCHIO0B, KHCJIOT, OCHOBAHHIA, COJICHA,;

ONpEEIIATh IPUHAIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIaCCy COEJUHEHM;

COCTaBIIATH (POPMYJIbI HEOPTaHUYECKUX COEIMHEHUHN U3yUeHHBIX KJIACCOB;

IPOBOJUTH OMBITHI, MOJATBEPXKIAIOIINE XUMHUYECKHE CBOWCTBA H3YYEHHBIX KIJIACCOB HEOPTaHUYECKUX
BEUIECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEJI0YEH 0 H3MEHEHUIO OKPACKU MHIUKATOPA;
XapaKTepu30BaTh B3aUMOCBA3b MEXKIY KiacCaMH HEOPTaHUYECKUX COeTMHEHUII;

packpbiBaTh cMbIca [Iepuoanueckoro 3akona /[.1. Menneneesa;

OOBSICHATh (HU3UYECKUN CMBICT aTOMHOTO (TOPSIIKOBOTO) HOMEpa XUMHUYECKOTO JJIeMEHTa, HOMEpPOB
TPYIIIBI U IIepuoza B nepuoauyeckon cucreme .M. Menneneesa;

OOBSCHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CTPOEHUS aTOMOB, CBOICTB 3JIEMEHTOB B Tpeleiax MabIX
NEPUOJIOB U TTIAaBHBIX MOJTPYIII;

XapaKTepu30BaTh XUMHUYECKHE AJIEMEHTHI (OT BOAOpOJA [0 KajbI[Ms) HA OCHOBE HMX IOJOXKEHUS B
nepuonuieckoit cucteme .M. MenneneeBa u 0COOEHHOCTEH CTPOCHHUS X aTOMOB;

COCTaBJIATh CXEMbl CTPOEHHUS aTOMOB IepBbIX 20 3i1eMeHTOB mnepuoguueckoi cucremsl J[.M.
Menneneena;

PaCKpBIBATh CMBICII OHATHH: «XUMHUECKas CBSA3bY», «AJIEKTPOOTPUIIATEIIBHOCTDY;

XapaKTepu30BaTh 3aBUCUMOCTb (PU3UUECKHX CBOMCTB BELLIECTB OT THIA KPUCTAINIMYECKON PEIIETKH;
OTIpeNieNATh BUI XMMUYECKON CBSI3U B HEOPIraHUYECKHX COSIMHEHUSX;

n300paxkaTb CXEMBbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX pa3HBIMU BUAAMH XUMHUECKHUX CBS3EH;
pacKpbIBaTh CMBICI TMOHATUH «HOH», «KATHOH», «AHHUOHY», «AJEKTPOJIUTBI», «HEIIEKTPOIUTHI,
«OQIEKTPOJIUTHYECKAsS JIUCCOLMALNS», «OKUCIUTENb», «CTENEHb OKHUCIECHUS» «BOCCTAHOBHUTEIbY,
«OKHUCIIEHUEY, «BOCCTAHOBJIICHHUEY;

OTIpe/IeNIATh CTENEeHb OKHUCIIEHHSI aToMa 3JIEMEHTa B COeINHEHUY;

PaCKpBIBATh CMBICII TEOPUHU HIIEKTPOJIUTHUECKON JUCCOIMAIINHY;

COCTaBJISITh YPABHEHHUS JIEKTPOJIUTHIECKON TUCCOIIMALIUNA KUCIIOT, IIEI0YEH, COTeH;



O00BSACHATH CYHIHOCTh IpOoIecca dJIEKTPOIUTHYECKOMN TUCCOIMAIIMY U PEAKIil HOHHOTO 0OMEHa;
COCTaBIISATh TIOJHBIC U COKPAIICHHBIE HOHHBIC YPAaBHEHUS PEaKIMK OOMCHa,
OTIpeIeNIATh BO3MOXKHOCTD IMMPOTEKAHUS PEaklnii HOHHOTO OOMEHa;
MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMUHbIX BEIIECTB;
OTIpEIeIIATH OKUCIIUTENb U BOCCTAHOBUTED;
COCTaBJISITh YPABHEHHS OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;
Ha3bIBaTh (PAKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUYECKOM peakinu;
KJIACCU(PUITUPOBATH XUMUICCKUE PEAKIIHH MO PA3TUYHBIM IMPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBS3b MEKIY COCTABOM, CTPOCHHUEM U CBOMCTBAMU HEMETAIIIOB;
MPOBOJIUTH OMBITHI TIO TMOJYYEHUIO, COOMPAHUI0 W HU3YYCHHI0 XUMHUYECKUX CBOMCTB Ta3000pa3HBIX
BEIIECTB: YTJIEKUCIIOro ra3a, aMMHaKa;
pacro3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: YIJIEKUCIIbIM ra3 1 aMMHUaK;
XapaKTepU30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHHUEM U CBOWCTBAMU METAILJIOB;
Ha3bIBaTh OPTaHUYECKHE BEIIECTBA MO MX (OpMYIe: MEeTaH, 3TaH, STHJIEH, METAaHOJI, 3TAHOJI, TJIULEPHH,
YKCYCHasl KUCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEapUHOBAasl KUCIIOTa, OJIEMHOBAS KUCIIOTA, TJIF0OK034;
OLICHUBAThH BIMSHUE XUMUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpelibl Ha OpraHU3M YeJI0BEKa;
rPaMOTHO 00pamaThes ¢ BEIIECTBAMU B TOBCETHEBHOM KU3HH
OIpeeNIATh BO3MOXKHOCTb NMPOTEKaHUs peaKMii HEKOTOPBIX MpECTaBUTENIe OpPraHUYECKUX BEILECTB C
KHCIIOPOJIOM, BOJIOPOJIOM, METAJJIAMU, OCHOBAHUSIMH, TAJIOT€HAMM.
BbinyCKHUK NOJTYYHT BO3MOKHOCTh HAYYUThCSH:
BBIJIBUTATh U MPOBEPATH SKCIIEPUMEHTAIBHO THUIIOTE3bl O XUMHUYECKUX CBOMCTBAX BEILLECTB HA OCHOBE UX
COCTaBa M CTPOEHMSI, UX CIIOCOOHOCTU BCTYNAaTh B XMMHMUYECKHE PEAKIMM, O XapakTepe U MPOIyKTax
Pa3IMYHBIX XUMUYECKUX PEAKIIUN;
XapaKTepu30BaTh BEIIECTBA [0 COCTaBY, CTPOEHUI0 U CBOWCTBAM, YCTAHABIMBAaTh HPUYUHHO-
CJIEZICTBEHHBIE CBSI3M MEX/1y IaHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;
COCTaBJISITh MOJICKYJISIPHBIC U TTOJTHBIC HOHHBIC YPaBHEHUS 110 COKPAIICHHBIM HOHHBIM YPaBHEHUSIM;
MIPOTHO3HPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBISITH OKUCIUTEIHHBIE MM BOCCTAHOBUTEIIHHBIE CBOWCTBA
C YYETOM CTETEeHEH OKUCIICHHS SJIEMEHTOB, BXOISIIUX B €r0 COCTAB;
COCTaBJIATh  YpaBHEHHUS  pEaKIMi,  COOTBETCTBYIOUIMX  IOCJIEIOBATEILHOCTH  IPEBpaAILCHUN
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KIaCCOB;
BBIJIBUTaTh M TMPOBEPSITh SKCIEPUMEHTAIBHO THUIOTE3bl O pe3yabTaTax BO3IAEHCTBUS Pa3IMYHBIX
(bakTOpOB Ha U3MEHEHNE CKOPOCTU XUMUYECKOIN peaklnu;
UCIIONIb30BaTh MPUOOPETCHHBIE 3HAHMS IS DKOJOTMUYECKH TPAaMOTHOTO TMOBEACHHUS B OKPYKAIOMICH
cpene;
UCIIONIb30BaTh TMPHOOPETEHHBIC KITIOYEBBIE KOMIETCHIIMM TPU BBHIMOTHEHUH TPOCKTOB M Yy4eOHO-
HCCJIEIOBATENIbCKUX 3aa4 M0 U3YUYEHUIO CBOMCTB, CIIOCOOOB MOMYyYEHUS M paCIIO3HABAHMUSI BEILIECTB;
00BEKTUBHO OIIEHUBATH MHPOPMAITUIO O BEIIECTBAX U XMMHUECKHUX MPOIeCccax;
KPUTHUYECKH OTHOCHUTHCSA K IICEBJOHAYyYHOW HMH(OpMamuu, HeJoOpOCOBECTHOM peKiIaMe B CpeicTBax
MaccoBOM HH(pOpMAIIHH;
OCO3HABaTh 3HAUECHUE TEOPETUYECKUX 3HAHUN M0 XUMHUH JIJISl IPAKTUYECKOM 1€ TETbHOCTH YEJI0BEKa;
co37aBaTh MOJENH ¥ CXEMBl Mg pelieHus Y4YeOHbIX U T[IO3HABaTEIbHBIX 3a/ad; I[OHUMATh
HEOOXOUMOCTh COOJIOACHUS MpENNUCcCaHuil, MpeagaraéMblX B HHCTPYKIHAX IO HCIHOJIB30BAaHUIO
JIEKapCTB, CPEICTB OBITOBOM XUMHUH U JP.

2. MaTepuajibHO — TEXHUYECKOe o0ecrneyeHne
Jlnst peanuzanuu IpOrpaMMbl  UCTIOJNB3YyeTCs oOopymoBaHue meHTtpa «Touka poctay -  nudpoas
nabopatopus o XUMHUHU.

3. ConeprxaHue y4eOHOro nmpeamMera — 8 kjace

1. IlepBoHayajibHbIe XUMHYeCKUE MOHATHS (16)

XuMHsl — HayKa O BEIeCTBaX, UX CBOMCTBAaX W MpeBpalleHusx. Tena u BemecTBa. CBOWMCTBA BEIIECTB.
DTtanoHHbIe (hU3MYECKHe CBOMCTBA BellecTB. Marepuanbl U MaTepuanioBeneHue. Poab XuMun B KH3HU
COBpEeMEHHOT0 o01miecTBa. OTHOIIEHHE 00IIECTBA K XUMUU: XeMODUIHUSI 1 XeMopoOous.

Metonapl n3ydenuss xumun. HaOmonenne. DkcnepuMmenT. MoaenupoBanrne. Mojenu maTepualbHbIE U
3HaKoBble WM cuMBOJbHBIE. ['a3bl. JKXuakoctu. TBEpabie BemiecTBa. B3auMmHble mepexoabl MEXIY
arperaTHbIMM COCTOSIHUSIMU BEIIECTBA: BO3rOHKa (cyOimManusi) U jAecyOnumanusi, KOHAEHcauus u



WCMIapeHue, KpUCTAIM3alus U IUiaBieHue. duszndeckue sBjiIeHUS. YHMCThie BEIIECTBA U CMECH.
['omorennsie u rereporennbie cmecu. CMecu razoo0OpasHbie, xkujakue u TBEpabie. CrocoObl pasiesieHus
CMeCeH: TIeperoHkKa, WIM JAUCTWLISAIWSA, OTCTauBaHHWe, (WIBTpOBAHWE, KPUCTAUIM3ALUA WU
BhImapuBanue. Xpomatorpadus. [IpuMmeHeHme STHUX CHMOCOOOB B JA0OPaTOpPHOW TIPaKTHKE, Ha
MIPOU3BOCTBE U B OBITY. XUMHUYECKHUE DJIEMEHTHI. ATOMBI U MOJIEKYJIbL. [IpOCThIE U CIIOXKHBIE BEIIECTBA.
Amorponus Ha npuMepe Kuciiopoga. OCHOBHBIE MOJIOKEHUSI ATOMHO - MOJIEKYJIIPHOTO yueHus. oHBI.
BemiecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS.

3HaKu (CHMBOJIBI) XHMHUYECKHX OJJIeMEHTOB. MHQopmarms, KOTOpYHO HECYT 3HaKH XUMHUYECKUX
9JIEMEHTOB. DTHMOJIOTHS Ha3BaHUW HEKOTOPBIX XHMHUYECKHX 3JIeMEHTOB. llepmoamyeckas Tabiuia
xumuueckux aniemeHToB J[. M. MenpaeneeBa: KOPOTKONEPUOIHBIM M JIMHHONEPUOJHBIM BapHAHTHI.
[lepuonpr u rpymnmbl. ['1aBHas W modouyHas moarpynmsl, ik A- u b-rpynmel. OTHOCHUTEIbHAS aTOMHAs
Macca. Xummdeckue (opmynbl. MHAekcs U kodpuimenTsl. OTHOCUTENBHAS MOJCKYIspHAs Macca.
MaccoBast 7071 XMMHUYECKOTO JJIEMEHTa B coeauHeHUHW. VMH(opManus, KOTOpYH HECYT XHUMHUYECKHUE
dopmyisl. BanentHocth. CTpyKkTypHBIC (POpMYIIbl. XMMUYCCKHE SJIEMEHTHI C TOCTOSHHOM U ITEPEMEHHOM
BaJICHTHOCTBIO. BbIBOA  (opMynbl coeauHEHHs 10 BaJIeHTHOCTH. OrmpenencHue BaJICHTHOCTH
XUMHYECKOT0 3JIeMeHTa 1o ¢dopMmyiie BemecTBa. CocTaBlieHWE HA3BaHHWM COCAMHCHUMN, COCTOSIIMX W3
JIByX XMMHUYECKHUX 3JIEMEHTOB, 10 BAJICHTHOCTH. 3aKOH MTOCTOSIHCTBA COCTaBa BEILIECTB.

XumMuyeckue peakuuu. PeareHTel U MpOAYKThl peakuuu. [[pu3Haku XUMUYECKUX peakiuil. Y CI0BUSA UX
MIPOTEKaHUs U MpeKpaunieHus. Peakuuu ropeHusi. JK30TEPMHUUECKUE U SHIOTEPMUUECKUE PEAKLIUU.

3aKOH COXpaHEHMs MacChl BEIIECTB. XUMHUYeCKue ypaBHeHUs. COCTaBJICHHE XMMHUYECKUX YpaBHEHUH.
HNudopmariusi, KOTOPYI0 HECET XUMUYECKOE YpaBHEHHUE.

Knaccudukanuss XHkMUYIECKUX PEAKIIMA M0 COCTABY U YUCITY PEareHTOB W MPOAYKTOB. THUITBI XUMHUYECKHUX
peakuuii. Peakium coeiMHEeHNs, Pa3I0KEHHS, 3aMEILIeHUs 1 OOMeHa.

JlemoHcTpanuu

Konnexkuus marepruanoB ¥ U3 U3 HUX.

Monaenu, ucnonp3yeMbie Ha ypokax (hU3UKH, OMOJIOTHH U Teorpadum.

OOBEMHBIE U TIAPOCTEPIKHEBBIC MOJIETTH HEKOTOPHIX XUMHUYECKUX BEIIIECTB.

Mopenu KpUCTAUTMYECKUX PEMIETOK.

Cobupanue npubopa s MOoTydeHHsI ra3a U IPOBEpKa ero Ha TepMETUYHOCTb.

Bosronka cyxoro npja, ifoya uinu HadTaauHa.

ArperatHble COCTOSIHHSI BOJIBI.

Paznenenne nByx HECMEIIMBAIOIIMXCS KUJKOCTEN C TTOMONIBIO IETUTEIIBHON BOPOHKH.

Juctunnstop u ero paboTa.

VcranoBka mis GUIbTpOBaHKS U €€ padboTa.

YcraHoBKa /Ui BRIIApUBaHUS B €€ padoTa.

Komnekius OBITOBBIX MpHOOPOB I (DHIIBTPOBAHUS BO3yXa.

Paznenenue kpacsiero BemecTsa haomactepa ¢ MOMOIIbI0 OyMakHOIM XpoMaTtorpaduu.

Monenu aJuTOTPOITHBIX MOU(DHUKAIIUN YTAEPO/Ia U CEPHI.

[Tonyuenue o30Ha.

ITopTpetsl . 4. bepuemmnyca u [{. 1. Menneneena.

KopoTtkonepuoausiii u qauHHONIEpUOAHBIN BapuaHThl [lepuonnueckoit cucremsl J[. . Menpaeneena
KoncTpynpoBanue mapocTep;KHEBbIX MOJIEJICH MOJIEKYII.

Armmapat Kunmna.

Pasnoxenne 6uxpoMara aMMOHHUS.

I'openue cepbl 1 MarHMeBOM JICHTHI.

[Hoptpetsl M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OMBITHI, WUTIOCTPUPYIOITUE 3aKOH COXPAHEHHS MACChI BEIIIECTB.

['openne dochopa, pacTBopeHHe MPOAYKTa TOPEHHS] B BOJIE€ W HCCIENOBAHUE TOJIYYEHHOTO pacTBopa
JTAKMYCOM .

BzaumonelicTBrE CONISTHONW KUCJIOTHI C ITMHKOM.

[Tomyuenue rugpokcuaa menu(Il) u ero pasnoxenue npu HarpeBaHUU.

JlabopaTopHbI€ ONbITHI

O3HakoOMJIEHUE C KOJUICKITUEH JJa00paTOPHOM TTOCY/IBI.

[TpoBepka mpubopa AJis MOIy4eHUS Ta30B HA TEPMETUIHOCTD.

O3HakoOMJICHUE C MUHEPAJIaMH, 00pa3yIOIUMH TPaHUT.



[IpuroTtoBiieHuEe reTepoOreHHOM CMECH MOPOIIKOB CEPhI U JKeJie3a U UX pa3/ieieHue.

B3aumoneiicTBre pacTBOPOB XJIOPUIOB M HOIMIOB Kallksl C paCTBOPOM HUTpaTa cepedpa.

[Tonmyyenue runpoxcuaa meau(ll) u ero B3aumMoeicTBUE C CEpHON KHCITIOTOM.

B3aumopeiicTBue pacTBopa Cobl ¢ KUCIOTOM.

[IpoBepka 3aKOHa COXpaHEHUSI MACChl BEILIECTB HA MIPUMEPE B3AaMMOACHCTBUS IEIOUN U KUCITIOTHI.
[IpoBepka 3akOoHA COXpAaHEHMsI MAcChl BEUIECTB Ha MPUMEpPE B3aUMOJICHCTBUS IIEIOUM U COJIM jKelie3a
(1)

Paznosxenue nepokcuaa BOAOpOIa ¢ MOMOIIBI0 okcuaa mapranna (IV).

3aMelleHHe KeIe30M MEeIM B METHOM KYIopoce.

2. BaxHeiilmue npeacTaBuTe/ Il HeOPpraHuyeckux BemecTs. KojimuecTBeHHbIE OTHOLICHUSI B XMMHH
(16 1)

CocraB Bo3ayxa. [lonstue 06 00BEMHON 110JIe KOMIIOHEHTA TMPUPOTHOW Ta30BOM CMECH — BO3/IyXa.
Pacuér 00bpéMa KOMIIOHEHTA ra30BOM CMECH TI0 €r0 00BEMHOH J10J1€ U1 HA00OPOT.

Kucnopon. O3zon. Ilonyuenue kucimopoma. CoOupaHue W paclo3HaBaHUE KHUCIOpoAa. XHUMHUYECKUE
CBOMCTBAa KHUCJIOpPOJa: B3aMMOJICUCTBHE C METaJUIaMH, HEMETAJIaMU M CJIOXXHBIMH BEIIECTBAMU.
[Tpumenenue kuciopoaa. KpyroBopor kuciiopojia B mpupo/ie.

Oxcunpl. OOpa3oBaHue Ha3zBaHUU OKCUIOB MO ux ¢Gopmynam. CoctaBneHue (HOpMyll OKCHIOB MO HX
Ha3BaHUsAM. [IpeacTaBuTE M OKCUAOB: BOJIa U YIIICKUCIBIN a3, HeTalméHas n3BeCTh.

Bonopon B npupozae. Gusnyeckue u XuMUYeCKUE CBOMCTBA BOJIOPO/IA, €r0 MOJYyYEHHE U IPUMEHEHHUE.
Kucnotel, ux coctaB u knaccubukanus. Uanukaroper. Tabmuma pactBopumoctd. ConsHass U cepHas
KHUCJIOTBI, UX CBOMCTBa U npuMmeHeHue. CoyM, UX COCTaB M Ha3BaHUs. PacTBOpUMOCTH cojield B BOJE.
[IpencraBuTenu coneit: XJIOpua HATPHUs, KapOoHAT HATPHs, (pochaT KambIus.

[loctosaunas ABoraapo. KonnuectBo Bemectsa. Monb. MomnsipHas macca. KpaTHble e IMHUIBI U3MEPEHUS
KOJIMYECTBA BEIIECTBA — MIJIJIUMOJIb U KHJIOMOJIb, MIJITUMOJISIPHASI K KWJIOMOJISIPHAsI MacChl BEIIIECTBA.
Pacuérel ¢ uCHONBb30BaHWEM TMOHATHI «KOJMYECTBO BEIIECTBA», «MOJIAPHAs Maccay, «IOCTOSHHas
ABoraapo». 3akoH ABorazpo. Momsipabiii 00bEM Ta3000pa3HbIX BemiecTB. OTHOCUTEIbHAS TUIOTHOCTH
OJIHOTO Ta3a 1o Apyromy. KpaTHble e IMHUIIBI U3MEPEHHS] — MULTUMOJISPHBIN U KUJIOMOISPHBIA 00BEMBI
ra3000pa3HbIX BEIIECTB. Pacdy€Thl ¢ MCMOIB30BaHUEM TOHSITHH «KOJUYECTBO BEIIECTBA», «MOJSpHAs
Macca», «MOJISIPHBIA O00BEM Ta30B», «MOCTOSHHAS ABOTajapo». Pacu€Tel ¢ MCMONB30BAaHUEM MOHITHIMA
«KOJIMYECTBO BEIIIECTBAY», «KMOJISIPHAS MACCa», «MOJIIPHBIN 00BEM Ta30By, «IUCIO ABOTAIPO».
I'unpocepa. Kpyroopor Boasl B mnpupoje. Dusmueckne H XUMHYECKHE CBOWCTBA BOJBIL:
B3auMoO/iciicTBUEe ¢ okcuaamMu. OCHOBaHUS, UX COCTaB. PacTBOPMMOCTh, OCHOBaHUM B Bojie. M3aMeHeHue
OKpacKd MHAMKATOPOB B IIENOYHOM cpere. [IpeacraButenu mienodeil: THAPOKCUIBI HATPUS, Kalus U
Kajplusi. PacTBopuTeas 1 pacTBOpEHHOE BellecTBO. PacTBophl. PactBopenue. I'mapatel. MaccoBas gois
pacTBOpEHHOrO BeliecTBa. Pacu€rbl, CBSI3aHHBIE C HCIOJIB30BAHMEM TMIOHATUS «MaccoBas JOJs
PACTBOPEHHOIO BEIIECTBAY.

JdemMoHCcTpannu

OrnpenenieHne CoIepKaHusl KUCIOPOa B BO3AYyXeE.

[lonydyenue kucaopoaa pa3ioKEHUEM MepMaHTaHaTa Kajusi U IEPOKCUaa

BOJIOPO/IA.

CobupaHue METOJOM BBHITECHEHHS BO3/IyXa U BOJIBI.

Pacno3naBanue kucioposa.

lopenue maruus, xxenesa, yris, cepsl 1 hochopa B KUCIOPO/IE.

Konnekuus okcunos.

[Tony4yenue, cobupanue u pacro3HaBaHuE BOJOPOA.

I'openue Bogopona.

BzaunmogeiictBue Bogopoaa ¢ okcugom meau(ll).

Konnexkuns MUHEpanbHbBIX KUCIOT.

[TpaBumno paz0aBiieHHs CEPON KUCIOTHI.

Konnekmus comnei.

Tabnuma pacTBOPUMOCTH OCHOBAaHMMA, KHCIIOT M COJIEH B BOJIE.

Hekortopsie MeTasibl, HEMETaIbl U COEIMHEHUS KOJIMYECTBOM BEILIECTBA B 1 MOJIb.

Mogpenb MoIsipHOTO 00BEMA Ta3000pa3HBIX BEIIECTB.

JlabopaTopHbI€ ONbITHI

[ToMyTHEHME M3BECTKOBOM BOBI PU MPOMYCKAHUH YIJIEKHCIIOTO Ta3a.



[Tonyyenue BOgOpO1a B3aMMOACHCTBUEM LIMHKA U COJISTHOU KUCIIOTHI.

Pacrnio3HaBaHue KHCIOT HHIUKATOPaAMH.

N3meHeHne okpacku MHIUKATOPOB B IIEJIOYHON Cpelie.

O3HakoMJIeHHE C TMpernapaTaMyd JOMAIIHEW WM WIKOJBHOW amnTeYKu — PacTBOpPAMHM NEPOKCHAA
BOJIOPO/1a, CHUPTOBOM HACTOMKM MO/Ia M HAIIATBIPHOT'O CIIUPTA.

3. OCHOBHBIE KJIACCHI HEOPraHMYeCKHUX coeqnHeHuii. OKcUuabl, UX KJIaccCH(PUKAIUA U XUMUYeCKHe
cBoiicTBa (8 4)

O06o0mmenne cBeeHN 00 OKCHIaX, UX KIacCU(pUKAINY, Ha3BaHUSAX U CBOMCTBaX. CrocOOBI OTydeHUS
okcunoB. OcHOBaHWA, WX KiIaccH(UKalWs, Ha3BaHWS M CBOMCTBA. B3amMmojaelcTBHE C KHCIIOTaMH,
KHCIIOTHBIMM OKCHJAMH H COJSIMHU. Pa3zjo)keHrne HEpacTBOPUMBIX OCHOBaHHUH. CHOCOOBI IOJIYYCHHS
ocHoBaHui. Kwucnorel, ux kimaccupukanus W HaszBaHus. OOIIME XUMHUYCCKHE CBOMCTBA KHCJIOT.
BzaumopelictBue KHCIOT ¢ MeTa/UlaMH. OJEKTPOXUMHYECKHH  psifi HANPsDKCHUH  METaJUIoB.
B3anmoneiicTBre KUCIOT ¢ OKCHUJAMH METalJIoB. B3auMojelcTBue KUCIOT C OCHOBAHUSIMU — PEaAKIUs
HeWTpanu3auuu. BzaumoaencTBue KUCIoT ¢ COJISIMH. [Tonyuenune OECKHCIIOPOTHBIX u
KHcIIopoacoaepkanmx kuciaor. Conm, MX KiIacCHpUKANMsS W CBOWMCTBA. B3ammojelicTBue coiiedl ¢
MeTaJlJIaMH, OCOOCHHOCTH 3THX peakinid. BzanmoaeicTBue coeit ¢ CosiMu.

['eneTnueckue panpl MeTala M HeMmetauia. ['eHeTudeckas CBsI3b MEXKIY KIAacCaMHU HEOPraHUYECKHX
BEIIIECTB.

JlabopaTopHbI€ ONbITHI

BzaumoneiicTBre OKCHIA KAIBIUS C BOJIOM.

[TomyTHEHUE U3BECTKOBOW BOJBI.

Peakuus HeTpanuzaium.

[Tonyuyenue runpoxcuaa meau (1) u ero B3aumoieiicTBHE ¢ KUCIOTOM.

Paznoxenue ruapokcuna meau (Il) mpu HarpeBanumu.

B3aumoneiicTBre KUCIOT ¢ METAJIJIAMH.

B3anmoneiicTBre KUCIOT € COISIMH.

O3HaKOMJICHUE C KOJUICKIIUEH COJIeH.

Biaumopeiicteue cynbdata meau(Il) c xemesom.

BzaumonelicTBre Coyel ¢ COMSIMU.

I'eneTnueckas cBsI3b HA IPUMEPE COCTUHEHUN MEJIH.

4. Illepnoanyeckuii 3aK0H U NepuoANYecKasi cucTeMa XuMudeckux djaemenToB .M. MenneseeBa (8
)

EcrecTBeHHBIC ceMelCTBa XMMUYECKUX DJIEMEHTOB: MIEJOYHBIE M IIEJIOYHO3EMENIbHBIC METaJIIbl,
rajoreHbl, WHepTHBIC (OmaroponHbie) razbl. AMGOTEpHOCTh. AMQOTEpPHBIE OKCHIBI M THUIPOKCHJIBI.
KommnekcHsie conu.

Otkpeitue [. M. MengeneeBsiM [lepuoauueckoro 3akoHa W coszmaHue uMm llepuoandeckoi cUCTEMBbI
XUMHYECKHUX DJIEMEHTOB.

AToMBI Kak (hopMma CyIIecTBOBaHUSI XUMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJCHUS O CTPOCHUH aTOMOB.
JlokazaTenbcTBa CIOKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna. [lnaneraphass Momens CTpOSHUS
aroma.

CocTaB aTOMHBIX Si7iep: MPOTOHBI, HEUTPOHBL. OTHOCUTENIbHAST aTOMHAs Macca. B3auMOCBS3b MOHATHH
«IPOTOHY, KHEUTPOH», KOTHOCUTEJIbHASI AaTOMHAsI Maccay.

Muxkpomup. DnekTpoHbl. CTpOEHUE JIIEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKUX 3neMeHToB NoNe 1-20.
[TonsTHE O 3aBEPILIEHHOM JIEKTPOHHOM YPOBHE.

Nzotombl. @usnyeckuii cMbicll cMMBOIMKH [lepumoamdeckoit cucteMbl. CoBpeMeHHas (HOpPMYIHpPOBKA
[lepuoanueckoro 3akoHa. V3MeHEHHs CBOICTB JJIEMEHTOB B NEpUOAAX U TPyMNmax, Kak (QyHKIUS
CTPOCHHUSI DIIEKTPOHHBIX 000JI0UEK aTOMOB.

XapaKTepucTUKa 3JIEMEHTa-MeTajla M 3J€MEHTa-HeMeTajula Mo MX mnosoxeHuto B [lepmonnueckoit
cucteMe xumudeckux snemenToB JI. M. Menpaeneera.

JleMoHCcTpanuu

Paznunanbie hopMbl TAOIHI] TIEPHOANICCKON CHCTEMBI.

MogenupoBanue noctpoenus [lepuoanueckoit cucremst . 1. Menneneena.

Mopenn aToMOB XUMHYECKHUX JICMECHTOB.

Mopnenu aToMOB 371eMeHTOB 1—3-T0 IepruoI0B

JlabopaTopHble ONBITHI.



[Tonyyenue ampoTepHOro TUAPOKCHUIA U UCCIIETOBAHNE €TI0 CBOMCTB.

5. Xumnueckasi cBsi3b. OKHCJIUTEIBLHO-BOCCTAHOBUTEIbHBbIE peaknuu (11 v)

HNonnas xumuueckas cBsi3b. MoHBL, 00pa3oBaHHBIE aTOMaMH METAIJIOB U HeMeTasioB. CxXembl
o0pa3oBaHUs MOHHOW CBSI3M JJIsi OWHAPHBIX COCAMHCHMA. VIOHHBIE KPHUCTAUIMUECKHE PEIETKU U
dbuznyeckre CBOMCTBA BEIIECTB C 3TUM TUIIOM petéTok. [TonaTue o popmyabHON eUHHIIE BEIIECTRA.
KoBajneHTHass XUMHYECKast CBS3b. DJIEKTPOHHBIE M CTPYKTYypHBbIE (hopmynbl. KoBaneHTHass HemospHAS
cBs3b. CxeMbl 00pa30BaHMs KOBAJICHTHON CBSI3M JUIsl OMHAPHBIX COeMHEHUN. MONEKyYIsSIpHbIE U AaTOMHBIE
KPHUCTAJUIMYECKHUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

DJIEKTPOOTPULIATENBHOCTh. Psin anexrpoorpunatenbHocTH. KoBaneHTHas MOJIIpHAas XUMUYECKasl CBS3b.
Humnonb. CxeMbl 00pa3oBaHUA KOBAJEHTHOM TMOJSPHOW CBA3M JJI1  OWHAPHBIX COCJAMHEHHI.
MouiekyinsipHble U aTOMHBIE KPUCTAJUIMYECKHUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM TUIIOM PEIIETOK.
Mertaminueckass XUMHAYECKasi CBSI3b M METAJNTMYECKasi KpucTauinueckas pemeérka. CBONCTBA BEIIECTB C
3TUM THUIIOM peléToK. Eannas npupoga XMuMHYECKUX CBSI3EH.

Crenenp okwuciienus. CpaBHEHHE CTETEHM OKHWCJICHUS W BajJeHTHOCTU. [lpaBmiia pacuéra crenenei
OKHUCJICHUSA 110 POopMyIaM XUMUYECKHX COCTUHEHUH.

JlemoHcTpanuu

Buneo dparments! u cnaiinbl «MloHHas XuMU4eckasi CBsI3b ».

Kosnekuusa BenecTs ¢ MFOHHOM XMMUYECKOU CBS3BIO.

Mopenu HOHHBIX KPUCTAIUTMYECKUX PELIETOK.

Buneodparments! u cnaiinbl «KoBareHTHASIXUMHYECKAs! CBSI3bY.

Komnnekuus BemecTB MOJEKYISIPHOIO U aTOMHOTO CTPOEHUS.

Mopenu MONEKYJISIPHBIX U AaTOMHBIX KPUCTAJUTMYECKUX PEIIETOK.

BuneodparmenTsl u cnaiasl «MeTanandeckas XUMAYECKasi CBSA3bY.

Konnexnus «MeTaibl ¥ CTIaBbD».

B3aumoeiicTBre UHKa ¢ Cepoid, COMSTHOM KUCIOTOM, XtopuaoM meau (11).

I'openne marams.

BzaumopencTBue XJIOPHON U CEPOBOAOPOIHOM BOJBI.

JIabopaTopHbI€ ONBITHI

N3roTtoBienre Moenu, WITIOCTPUPYIONIEH CBOMCTBA METAINIMYECKON CBSI3U

6. XuMu4yeckne peaknuu U1 XuMuieckue ypapaenus (9 4)

Peaknuu coenunenusi. Peakuuu paznoxenus. Peakuuu 3amerenus. Peakuuu oOmeHa. OxuciuTeabHO-
BOCCTaHOBUTENbHbIE peakiuu. OmnpejaerneHne CTENeHed OKHUCIeHUs Ui DJIEMEHTOB, 00pa3yroIux
BEIIECTBA Pa3HBIX KJIACCOB. Peaknnu MOHHOTO OOMEHA M OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC PEAKITHH.
OKHCIIUTENh U BOCCTAHOBUTEND, OKMCIIEHHE U BOCCTaHOBIIEHHE. COCTaBIIEHNE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTENIHHBIX PEAKIIUi METOJOM AJIEKTPOHHOTO OaiaHca.

Merton anekTpoHHOTO Oananca. CocTaBlieHWE YpaBHEHUN OKHCIHUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
(1).CoctaBnenue ypaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuil (2).IlonHble nOHHBIE
ypaBHeHUs. COKpallléHHbIE HOHHBIE YPaBHEHUS

ITepeyens npakTH4YecKUX padoT:

[Tpaktrueckas padota Ne 1 «IIpaBuna 6€30macHOCTH M HEKOTOPBIE BUABI paOOT B KAOMHETE XUMUN.
[MpakTrueckast pabota Ne 2 «HabmioaeHue 3a ropsiieii cBedoin

[TpakTrueckas padota Ne 3 «AHanu3 MOYBBD»

[Ipaktuyeckas pabota Ne 4 «Ilomydenue, cobupanue u pacro3HaBaHUE KUCIOPOIa»

[TpakTuueckas pabota Ne 5 «Ilonyuenue, cobrpanue u pacro3HaBaHHE BOJAOPOIAN.

[Mpaktuueckas pabora Ne 6 «IIpurotoBiieHHe pacTBOpa C 3aJaHHOM MacCOBOM J10JI€Hl PACTBOPEHHOTO
BEILIECTBAY.

[Tpaktnueckast pabora Ne 7 PemieHue sKCEpUMEHTANBHBIX 33dad N0 TeMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COCTMHEHUII.

Coaepxanue yueOHOro npeamera — 9 kiace
O6o0meHne cBeieHHii Mo Kypey 8-ro kiaacca. XuMu4ueckue peakuuu (4 4)
bunapusie coenunenus. Okcupl cojeoOpasyrolie U HecoleoOpasytomue. ['uapOKCHIbl: OCHOBAHUS,
ampoTepHble, KUcI0Thl. CpeIHuE, KUCIIbIe, OCHOBHBIE COJIH.
O06o001eHre CBeIeHU 0 XUMUYECKUX peakuusax. Kimaccubukaiys XMMHYeCKUX peakuuil 1Mo pa3IndHbIM
OCHOBaHHUSIM: COCTaBy M UHCIY pearupyromux M oOpa3yroIMXCs BEIIeCTB, TEMIoBOMY 3 (deKTy,



HAIPABJICHUIO, U3MEHEHUIO CTETEeHEH OKHCIEHUS 3JEMEHTOB, O00pa3yoIlUX pearupyroniie BellecTBa,
daze, UCTIOIB30BAHUIO KaTaIH3aTopa.

[lonsiTHe 0 CKOPOCTU XUMUYECKON peakunu. DaKTOPhl, BIMUSIONME HA CKOPOCTh XUMHUYECKUX PEaKIU:
NpUPOJa PEarupyrolux BEIIECTB, MX KOHIEHTpAlus, TeMIleparypa, IUIOMIaJAb COMPUKOCHOBEHHUS,
Hanuuue katanuzatopa. Karanus. Katanuzarops! u katanus. UHruOuTOphl. AHTHOKCHIAHTHI.
JemoHcTpanuu

O3HakoOMJIEHUE C KOJUIEKIIUSIMUA METAJUIOB U HEMETAJIOB.

O3HaKOMJICHUE C KOJUICKIIUSIMUA OKCUIOB, KUCJIOT U COJIEH.

3aBUCHMOCTh CKOPOCTH XMMHUYECKOW PEAKLIUU OT MPUPOJIbl PEAarupyIOLIUX BEIIECTB.

3aBUCHMOCTh CKOPOCTH XUMUYECKOU PEaKIUU OT KOHIICHTPALMH PEarupyroiux BEIeCTB.

3aBUCHMOCTb CKOPOCTH XMMUYECKON Peaklry OT IUIOIIAIN

COIPUKOCHOBEHHUSI PEarupyroIKX BEIIECTB («KHUIISIIANA CIION).

3aBUCHMOCTb CKOPOCTH XMMHUUYECKOU PEAKLUU OT TEMIIEPATYPhl PEarupyroLIuX BEIIECTB.

JlaGopaTOpHBIC OIBITHI

1.B3aumopeiicTBrue aMmMHuaka U XJIOpOBOJAOPOAA.

2.Peakuusi HeMTpamu3aium.

3.Habmonenue TemnoBoro 3ddexTa peakiuu HeUTpann3aium.

4.B3anmoieicTBrE CepHOU KUCIOTHI ¢ okcuom meau (II).

5.Pa3znoxxeHue nepokcuaa BOJOPOIa ¢ IOMOIIBIO KaTanasbl KapTodes

6.3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIMu OT MPHUPOJIBI PEarupyroIIUX BEIISCTB HA TpHMEpe
B3aMMOJICHCTBHUS PAaCTBOPOB THOCYNIb(aTa HATpHsl U XJopuaa Oapusi, THOCYIb(daTta HATPUS U COJSTHON
KHCJIOTHI.

7.3aBUCUMOCTh CKOPOCTHM XMUMHUYECKON peakluu OT MPHUPOAbl METALIOB MPU UX B3aUMOJACIHCTBUU C
COJITHOM KMCJIOTOM.

8.3aBUCUMOCTh CKOPOCTHM XMUMHUYECKOM pEeaKIMu OT MPUPOAbl KHUCIOT MPU B3aUMOJEHUCTBHM HX C
KETIE30M.

9.3aBUCHUMOCTb CKOPOCTH XUMHUECKOUN pPEAKIIMK OT TEMIIEPATYPHI.

10.3aBUCUMOCTh CKOPOCTH XUMHUYECKOMN peakIMi OT KOHIEHTPALINH.

11.3aBUCHMOCT CKOPOCTH XUMHUYECKOM peakIuu OT IUIOLIAAU CONPUKOCHOBEHUS PEarupyrommx
BEIIIECTB.

12.3aBUCHMOCTb CKOPOCTH XMMUYECKOW PEaKlMM OT KaTaau3aTropa.

XumMuueckne peakuuu B pacTeopax (10 u)

[lonatue 00 SIEKTPOIUTHUYECKON TUCCOLMALMU. ODIEKTPOIUTHl M HEIIEKTPOIUTHL. MexaHu3M
JUCCOLMALNN 3JEKTPOJUTOB C PA3JIMYHBIM  XapakTepoM CBs3U. CTENeHb 3JIEKTPOIMTHUYECKOU
nucconuanui. CUIbHBIE U cTa0ble SJIEKTPOIHUTHI.

OcCHOBHbBIE TIOJIOKEHUSI TEOPUU DIIEKTPOJIUTHUECKOM auccoumanuu. Krmaccudukanus HOHOB M HX
cBoiicTBa. KHCIOTHI, OCHOBaHMSI M COJIA KaK dJEKTPOIUTHI. VX Kiaccupukanus u JUCCOIHAIIHS.

OO0mue XuMHUYECKHEe CBOMCTBa KHCJIOT: H3MEHEHHME OKpPacKM HHJIMWKATOPOB, B3aUMOJIEHCTBUE C
MeTaJUlaMH, OKCHUJaMU U THUAPOKCHJAMHU METANIOB U COJSIMU. MOJNEKYJsIpHbIE U MOHHBbIE (TIOJHBIE U
COKpAIEHHBIE) YPAaBHEHUS PEaKLUi.

XUMUYECKUN CMBICII COKPAIIEHHBIX YPAaBHEHUN. Y CIIOBUS MTPOTEKAHUSA PEAKUUN MEXKIY AIEKTPOIUTAMH
JI0 KOHIIa. Psi1 akTHBHOCTH METaJUIOB.

OOmue XHMUYECKHE CBOMCTBA IIEIOYCH: B3aMMOACHCTBHEC C KHCIOTAMHU, OKCHUJIAMH HEMETAaJIOB,
comssmMu. OOIIME XMMHYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUMN: B3aWMOJCHCTBHE C KHCJIOTaMH,
pasyioKeHUe pU HarpeBaHUU.

OO0mue XMMHYECKHUE CBOICTBA CPEIHHMX COJEil: B3aUMOJEWCTBUE C KUCIOTaMU, LIEJIOYaMH, COJSIMU U
MeTaJuiaMu. B3auMo1eiicTBUE KUCIBIX COJIEH CO IIEJI0YaMH.

['unponu3, kak 0OMEHHOE B3aUMOJIEHCTBUE coJield ¢ BOAOW. ['MIpONM3 COMM CHUIBHOTO OCHOBAaHUS U
cnaboif kuciotTel. ['maponus conu ciaboro ocHoBaHus U cuibHOM KucnoThl. [llkama pH. CaoiicTtBa
KHCJIOT, OCHOBaHHWH, OKCHUJIOB U COJi€d B CBE€T€ TEOPUU DJIEKTPOJIUTUYECKOW JUCCOLMALMH U
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

JleMoHCcTpanuu.

HcnbiTanue BEmecTB U UX pacTBOPOB HA DJIEKTPOIPOBOTHOCTb.

3aBUCHUMOCTD AJIEKTPOIPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHLIEHTPAIUH.

JIBm>KeHre OKpaIIeHHBIX HOHOB B DJIEKTPUUECKOM II0JIE.



OnpenesieHne xapakTepa cpelibl B pacTBOpaX COJIEH.

JlabopaTopHbI€ ONBITHI.

13. Auccormmarus ciaabbIX 3JEKTPOJIUTOB HA IPUMEPE YKCYCHON KHUCIIOTHI.

14.MI3MeHeHne OKpacKU UHIMKATOPOB B KUCIIOTHOM Cpeie.

15.Peaknus HeHTpaIu3auy pacTBOpa MIET0YN Pa3InYHBIMHE KHCIOTaMH.

16.ITonyuenue ruapokcuaa meau (I1).u ero B3aumMoeiicTBUE ¢ Pa3IMIHBIMUA KACITOTAMH.
17.B3aumoeiicTBrEe CHIBHBIX KUCIOT ¢ okcuaoM meau (11).

18-20. B3anmoeicTBIE KUCIOT ¢ METaIaMHU.

21.KauecTBeHHas peakiusa Ha KapOOHAT-HOH.

22 Ilony4yenue CTyHA KPEMHUEBOM KUCTOTHI.

23.KauecTBeHHas peakiyus Ha XJIOPHU] - WU CYIb(haT-HOHBI

24 V3meHeHne OKpacKu UHIUKATOPOB B MICJIOYHOM Cpe/Ie.

25.B3anmoeicTBHE MIEI0YeH C YIISKUCIBIM Ia30M.

26.KauecTBeHHas peakius Ha KATHOH aMMOHHMS.

27 Ionyuenue rugapoxcuna meau (1) u ero pasnoxenue.

28.BzaumopeiicTBue kapOOHATOB C KUCIIOTAMH.

29 ITonyuenue ruapokcuna xeuesa(lll).

30.B3aumozeiicTre xee3a ¢ pactBopoMm cyibdara meau (11)

HemeTannsl 4 ux coeauHeHus (24 1)

CTpoeHME aTOMOB HEMETaUIOB W WX Tmojoxenue B llepmommueckoit  cucreme. Psn
aJeKTpooTpuaTeIbHOCTH. KpucTamindeckue peméTku HEMETaIOB — IMPOCTHIX BEIIECTB. AJUIOTPOIHUS
u e mnpuuuHbl. Duznyeckue cBoWcTBa HeMmeTaoB. OOmuMe XMMHYECKHE CBOMCTBA HEMETAJIOB:
OKHUCJIUTEbHBIE U BOCCTAHOBUTEIIbHBIE.

['anorensl, cTpoeHHE HX aTOMOB M MOJIeKyN. Du3nueckne M XUMHUYECKHE CBOMCTBA TaJIOTCHOB.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB TaJIOT€HOB B 3aBUCHUMOCTH OT MX TojiokeHus: B [lepuonnueckoi
cucteme. HaxoxaeHne rajJoreHoB B IPUPOJIC U UX MOJydeHHe. 3HAUCHUE W IIPUMEHCHHE TaJIOTSHOB.
["aJloreHOBOIOPObI M COOTBETCTBYIOIIME MM KHCJIOTHI: IUIABHKOBas, COJIsTHas, OpOMOBOJIOPOJIHAS,
nonoBoaopoaHad. ["amorennapl. KauecTBeHHbIE peaklMy Ha TaJIOreHU-uoHbI. [I[pruMeHenne coequHeHmi
rajoreHOB U UX OHMOJIOTHYECKast POJIb.

O6mas xapaktepuctuka saeMeHTOB VIA-rpymmel. Cepa B mpupojae u €€ moiydeHHue. AJUIOTPOITHBIE
MOAU(UKAIIMN CEPBl U UX CBOWCTBA. XMMHYECKHUE CBOMCTBA CEephl U €€ IPUMEHEHHE.

CepoBoAOpOa: CTPOCHUE MOJIEKYJIbI, (DU3NYECKHE W XUMUYECKHE CBOWCTBA, TOJyYeHHWE W 3HAUCHHUE.
CepoBogopoanas kuciaora. CyinbGuasl 1 uX 3HaUYeHHe. JIIOMHHODOPHI.

Oxkcup cepsl (1V), cepaucTas kuciaoTa, cyiabdurel. KauecTBeHHas peakmus Ha CyJIb(UT-HOH.

Oxcun cepsl (VI), cepnas kucnota, cynbdartel. Kpucramnoruaparel. KauectBenHas peakius Ha cynbdar-
HIOH.

CepHasi KUCJIOTa - CHJIBHBIA 3JIeKTpoiuT. CBOWCTBA pa30aBIEHHOW CEPHON KHUCIOTHI, KaK TUIMUIHON
KHCJIOTBI: B3aUMOJICHCTBHE C METa/UIaMHd, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH, OCHOBAHHMSIMHU W
aM(oTepHBIMH THIPOKCUAAMU, COoJIsIMH. KauecTBeHHas1 peakiys Ha CyJIb(aT-HOH.

OO6mias xapaktepucTuka 37eMeHTOB VA-Tpynmbl. A30T, CTpOe€HHE aToMa W MOJeKyJabl. dusndeckue u
XUMHUYECKHE CBOMCTBA M IIPUMEHEHHUE a30Ta. A30T B IIPUPOJIC U €TI0 OMOJIOTHYECKast POJIb.

AMMHMaK, CTPOCHUE MOJIEKYIBI M (pHU3NYECKUE CBOMCTBA. AMMHUayHas BOJA, HAIIATBIPHBIN CITUPT, TUAPAT
aMmuaka. JIOHOpPHO -aKIENTOPHBIA MeXaHM3M OOpa3oBaHMS KaTHOHA aMMOHHS. BocCTaHOBUTEILHBIC
cBoiicTBa ammuaka. Cojii aMMOHUS 1 UX TpuMeHeHne. KauecTBeHHas peakiys Ha KaTUOH aMMOHHUSI.
Oxkcuipl a30Ta: HeCOIeo0pas3yIoue U KUCIOTHBIE. A30TUCTasi KUCJIOTa U HUTPUTHI. A30THAs KUCIIOTa, €€
MoJiydeHune u cpoiictBa. HutpaTsl.

®ocdop, ctpoenne atoma u amnorponusd. Pochuasl. Pochun. Oxcun docdopa(V) u opropochopnas
kuciora. ®ocharer. Dochopubie ynoOpenus. THCEKTUIIHMIBL.

OO0mas xapakTepucTuka 31eMeHToB [V A-TpyIbel: 0cCOOEHHOCTH CTPOCHUS aTOMOB, IMPOCTHIX BEIIECTB U
COEJIMHEHUN B 3aBUCMMOCTH OT IIOJOXKEHUs »dJeMeHTOB B Ilepuoanueckoid cucteMe. YTJIEpoa.
AnnoTtporHbsie MOAU(DHUKALIAN: aaMa3, TpaduT. AMOP(MOHBIA yrIepoa U €ro copTa: caxka, aKTHBUPOBAHHBIN
yrosib. AncopOmms. XuMHYECKHE CBOHCTBa yriepona. Kokcoxumudeckoe MpOU3BOJACTBO M €T0
npoaykuus. Kapouasl.



Oxkcup yraepona(ll): crpoenne mMoiekynbl, moixydenue u ero cpoiicta. Okcua yriepoaa(lV): crpoeHue
MOJICKYJIBI, TIOJYYCHHE W €r0 CBOWCTBA. YToibHas Kuciora. Colll yrolibHON KHCIOTHI: KapOOHATHI U
ruapokapOoHaTel. TexHUueckas U MUIIeBast CoAa.

Heoprannueckue u opraHMYecKHUE BEIIECTBA. YTJIEBOAOPOJbl. XUMHUYECKOE CTPOCHHUE OPTraHUYeCKHUX
BEILIECTB, KaK MOPSIOK COEUHEHNS aTOMOB B MOJIEKYJIE IO BAJICHTHOCTH.

Mertan, »3TaH, KakK MOpeleibHbIE YIJIEBOJAOPOJAbL. JTWJIEH U alleTWICH, KaK HelpeaebHbIe
(HeHaCBhIIIIEHHBIE) YIIeBOI0poAbl. ['openue yrieBogopo1oB. KauecTBeHHbIE peakiiMd Ha HENpeaeabHbIe
COEJIMHEHMUS.

OTUJIOBBIN CHHPT, €ro MOJy4YeHHe, MpUMEHEHHe U (Qu3uosorundeckoe AercTBHe. TpEXaTOMHBIA CHOUPT
rurepud. KadecTBeHHass peakiiusi HA MHOTOATOMHBIE CIUPTHL. YKCyCHasi - MPEACTaBUTENh Kiacca
KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u cBoiictBa. Kpemuwmit B mpuponme. Cununuabsl u cwiad. Oxcup
kpemuus(1Y). KpemHueBas kucinota u e€ comu.

[IpousBoacTBO cTekina u 1nemeHTa. [IpoayKius CUIMKATHON MPOMBIIUICHHOCTH: ONTHYECKOE BOJIOKHO,
Kepamuka, ¢apdop, dasHe.

Hewmerannst B mpupone. @pakiimoHHas neperoHka *)UAKOTO BO3AyXa KaK CIOoco0 MOJYyYeHHs KUCIOPO/a,
asota, aprona. [lonyuenue dhocdopa, KpeMHUs, XJI0pa, ioa. DIEKTPOIN3 PACTBOPOB.

[lonmyyeHne cepHOW KHUCIOTHI: CBHIPbE, XHUMHU3M, TEXHOJOTHYECKas CXEMa, METOJ KHIIIEro Clos,
MPUHLUIB TEIUIOOOMEHa, MPOTUBOTOKAa M IUPKyisiuu. Oneym. [Ipow3BOACTBO amMMmHaka: ChIPHE,
XUMU3M, TEXHOJIOTHYECKask CXeMa.

JdeMoHcTpanuu

Kosnekuusa HemeTannos.

Mopaenu KpUCTAIUTMYECKUX PEIIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

O30HATOP ¥ MPUHIIUIIBI €70 PAOOTHI.

["opeHre HeMeTalIoOB - MPOCTHIX BELIECTB: cepbl, pochopa, APeBECHOTO YTIIs.

OO6pa3Iibl TaIOTEHOB - TIPOCTHIX BEIIECTB.

B3aumopeiicTBre rajgoreHoB ¢ MeTaIaMU.

BriTecHenne xiopa OpoMoM WM Hoja U3 PaCTBOPOB UX COJIEH

Konnexuus npupoIHbIX COEAMHEHUN XJI0pA.

BzauMojieiicTBue cephl ¢ METAIIaAMU.

I'openue cepsel B KHCIOpOAE

Konnexnus cynbGpuaHbIX py.

KauecTBeHHas peakuus Ha CyIbQUA-UOH

OO6eciBeurBaHNE OKPAILIEHHBIX TKaHEH U I[BETOB CEPHUCTHIM T'a30M.

B3aumopeiicTBuE KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTBI C MEJBIO.

OO0yriauBaHUe OPraHMYECKUX BEIIECTB KOHIICHTPUPOBAHHON CEPHOU KHCIIOTOM.

Huarpamma «CocTtaB BO3ayXay.

Buneodparments! u cnaiabl «IItuasu 6azapsiy.

[Tonyuenue, cobupanue 1 pacrio3HaBaHUE aMMHUAKA.

Pasnoxenne 6uxpoMara aMMOHHUS.

B3anMopeiicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.

['openue uyepHoro nmopoxa

PaznoxeHnne HUTpaTa Kajiusi ¥ TOPEHHUE IPEBECHOTO YTOJIbKA B HEM

O06pa31pl TpUPOIHBIX coenquHeHHH (pocdopa.

I'openue dhochopa Ha BO3ayXE U B KUCTOPOJIE.

[Tomyuenue 6enoro gochopa u uCTIBITAHUE €TO CBONCTB

Komneknus «O06pa3isl MPUPOIHBIX COSTUHEHUHN YTIepoIa»

[Toptper H. /1. 3enunckoro. [lornomenne akTHBUPOBaHHBIM YIIEM paCTBOPEHHBIX BEIIECTB MU Fa30B.
YcTpolcTBO MpOTHUBOrasa.

Mopenu MOJEKyl METaHa, 3TaHa, ITUICHA U alleTUJICHA.

B3anmoneiicTBre sTrIIEHA ¢ OPOMHOM BOJIOW M pacTBOPOM IIEpMaHTaHATa KaJIHsl.

OO01mure XMMUYECKHUEe CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOU KHUCTIOTHI.

KadectBenHnast peakiyss Ha MHOTOaTOMHBIE CITUPTHI.

Komnekuus «O06pa3iubl NpUpOIHBIX COSAMHEHUN KPEMHUS.

Konneknus crexna, KepaMHKH, IIEMEHTA U U3ICTTUI U3 HUX.



Konnexkuus npoayKuuyu CUIIMKaTHOM MPOMBIIIIIEHHOCTH.

BuneodparmenTs u ciaiiasl «II[pou3BOICTBO CTEKIIA U IIEMEHTAY.

Konnexkuus «IIpupoaHsie coequHEHNS HEMETAILIIOBY.

BuneodparmenTs! u craiiapl «DpakMOHHAS TEPETOHKA JKUKOTO BO3AYXa)

Buneodparmentsl u cnaiigsl «l[lomyuenue Bogopoaa, KUCIOpPOAA W TaJOT€HOB SJIEKTPOIUTUYECKUM
CIIOCOOOMY.

Mopenu anmnapaTtoB AJi1 IPOU3BOJACTBA CEPHOU KUCIIOTHI.

Moenp KUISAIEro ciosl.

Mopenb KOJJOHHBI CHHTE3a aMMHUaKa.

BuneodparmenTst u ciaiiasl «IIpou3BOICTBO CEPHOM KHCIOTHDY.

BuneodparmenTts! u cnaiasl «I[Ipon3BoacTBO aMMHaKay.

Komnekuus «CpIpb€ a1 OTy4EHUs! CEPHON KUCIOThD».

JlaGopaTopHbI€e ONbITHI

31.Pacnio3HaBanue raJior€HUI-HOHOB.

32.KauecTBeHHBIC peaKIUU Ha CYIb(aT-HOHbI.

33.KauecTBeHHas peakiysi Ha KATHOH aMMOHHUS.

34. XumMuyecKkue CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.

35.KauectBeHHsbie peaknuu Ha GochaT-noH.

36.Ilony4yenue 1 CBOMCTBAYTrOIbHOM KUCIOTHI.

37.KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38.IIpomnyckanue yrieKuciaoro ra3a uepe3 pacTBOp CUJIMKaTa HATPHUS.

MeTtaaabl 1 uxX coequHenusn (19 u)

ITonoxenue mertamios B [lepuoauueckoit cucreme xumnyeckux anemeHToB J[. . Menaeneesa, crpoeHue
MX aTOMOB MW KpHUCTaUIoB. MeTajuinyecKkas CBA3b M METaAUIMYECKash KPUCTAUIMYECKas pemeTka.
Ou3nyecKue CBOMCTBA METANIOB: DJEKTPO- U  TEIUIONPOBOJHOCTh, OTpa)karomias CrocOOHOCTD,
mIaCTUYHOCTD. CIiiaBbl YEPHBIE U I[BETHBIE.

Mertamibl KaKk BOCCTAHOBHUTENH. DJIEKTPOXUMHUUYECKUHN psii HanpshkeHUM. B3aumopeiicTBue MeTaioB c
HEMETaJUIaMH1, OKCUIAMH, KUCJIOTAMU, COJIAMU. AJTFOMUHOTEPMHUSL.

CtpoeHre aTOMOB U MPOCTHIX BEUIECTB MIEIOYHBIX METAIIOB. 3aBUCUMOCTh (PHU3NYECKUX U XUMHUECKHIX
CBOWCTB IIEJOYHBIX METAJUIOB OT 3apsioB saep MX aToMoB. OKCHUIBI M THAPOKCHIBI IIEIOYHBIX
METaJUIOB, UX MOJIYYeHHE, CBOMCTBA, IPUMEHEHNE. BaskHelIne cony 1MEeT0YHbIX METAJNIOB, UX 3HaYEHUE
B JKUBOW M HEKMBOW MPUPOJIE U B )KMU3HU YEIIOBEKA.

CTpoeHre aToOMOB W TMPOCTHIX BEMIECTB IEJIOYHO3EMENbHBIX METaJUIOB. 3aBUCUMOCTb (PU3UYECKUX U
XUMUYECKHX CBOMCTB IIEJOYHO3EMENIBHBIX METAJJIOB OT 3apsAoB suep HMX aroMoB. OKcuiel U
TUIAPOKCHUIBI HIETOYHO3EMENTBHBIX METAIIJIOB, X MOJYYEHUE, CBOMCTBA U MPUMEHEHHE. BaxHelmue conu
I€IOYHO - 3€MEJIbHBIX METajuIoB, MX 3HAUY€HHE B TPUPOJE M KHU3HU uejoBeka. KapboHarel u
TUAPOKAPOOHATHI KATBIIHS.

JKéctkocTh BONBI: BpeMeHHass M moctosiHHas. CrocoObl ycTpaHeHUsT BpeMEHHOH k€cTKocTH. CrocoOBI
YCTpPaHEHHMS NTOCTOSSTHHOU KECTKOCTU. IOHUTBL.

Amomuanii. CTpoeHre atoMa, GU3MYECKHE U XHMHUYCCKUE CBOMCTBA MPOCTOTO BemiecTBa. CoeTMHEHUS
ATIOMUHHUS B Tpupoje. XUMHUYECKHE CBoWcTBa amioMuHHUSA. OCOOCHHOCTHM OKCHIAa M THAPOKCHUIA
ATIOMUHUS Kak aM()OTepHbIX coequHeHn. BaxHeilmme conu anmoMunus (Xiaopus, cyabdar).
OcobeHHOCTH CTpoeHMd aroMa »kene3a. JKene3o B mpupone. Baxkdeimme pynsl keneza. OKcHOb U
rugpokcusl skenesza(ll) u sxeneza(lll). Conu xenesa(ll) u xenesa(lll). O6Hapy)eHHE HOHOB KaTHOHOB
JKeJie3a B pacTBOpE. 3HAUCHUE COCIMHEHHI Kee3a.

Koppo3us xumudeckasi U 3J€KTpOXUMHUUECKas. 3allliTa METANIOB OT KOPPO3UU. MeTaiibl B IPUPOJE: B
CBOOOJIHOM BHJI€ M B BHj€ coenuHeHuni. Haxoxnenne mertamioB B mpupoje. [loHsTue o Metamtypruu.
Uépnas u uBeTHas MeTawutyprus. Ilupomeramnmyprusi, TUAPOMETAITYPIUs, 3JIEKTPOMETAJUTYprus.
Homennsrit mporiecc. [lepepaboTka 4yryHa B cTajib. DJIEKTPOJIH3 PACTIIABOB.

JleMoHCcTpanuu

BzaumopeiicTBrue HATPpHUs, TUTUS U KAJTBIIHAS C BOJIOM.

['openue HaTpusi, MarHusl 1 JKejie3a B KUCIOPOJIE.

Bcnpiika TEepMUTHOM CMECH.

B3aunmopeiicTBue cMecH MOPOIIKOB CEPBI U JKEJe3a, IMHKA U CEePBI.

BzaumMojieiicTBre allFOMUHUS ¢ KUCTIOTaMH, IEI09aMH M BOJIOM.



B3aumoneiicTBue xene3a U Meau C XJIOPOM.

B3aumoneiicTBue Meau ¢ KOHIEHTPUPOBAHHON CEPHON KUCIOTOM M a30THOM KUCIOTOU (pa30aBieHHON U
KOHIICHTPUPOBAHHOM).

Okpacka TIaMeHu COeIMHEHUSAMH IIETOYHBIX METAJIJIOB.

Okpacka miaMeHH COCTMHEHUSIMHU IIEJI0YHO3EMETbHBIX METAJIIOB .

lNamenue u3BecTu BOJOM.

[Tonyuenue kECTKOM BOJIbI B3aMMOICHCTBUEM YIIIEKUCIIOTO ra3a C U3BECTKOBOM BOJIOM.

VYcrpanenne BpeMeHHOM KECTKOCTH KUIISTYEHUEM U J0OABKOW COJIBI.

YcrpaHeHHE TOCTOSTHHOM KECTKOCTH JOOABKOM COJIBL.

WMoHUTBI ¥ IPUHIUTT UX IEUCTBUS (BUACOPPATMEHT).

Konnekius npupoHbIX COETMHEHUN allFOMUHUS.

BuneodparmenTst u ciraiiasl «OKCHT A TIOMUHUS M €70 MOAU(DUKAITAN.

[Tonmyyenue ampoTEpHOTO THAPOKCUIA ATFOMUHUS U UCCIICIOBAHKUE €T0 CBOMCTB.

Komnekius «XuMHUYECKHE UCTOYHUKH TOKa.

Pe3ynpTaThl JIMTENIBHOIO SKCIEPUMEHTA IO U3YYEHUIO KOPPO3HH CTaJbHBIX U3JEIUI B 3aBUCUMOCTH OT
YCJIOBHUH ITPOIIECCOB.

Boccranosiaenne meau u3 oxcugamenu(ll) Bogopomom.

Buneodparmentst u cnaiiasl «[Ipon3BoACTBO UyryHau CTaIH».

BuneodparmenTs! u cnaiasl «3nenus U3 4yryHa v CTaam.

Buneodparments! u cnaiinbl «[[pou3BOACTBO ATFOMUHUSY.

JlaGopaTopHbIe ONbITHI

39.B3aumozeiicTBue Kene3a ¢ pactBopoM cyibdarta meau(ll).

40.ITonyyeHue U3BECTKOBOM BOJBI U OTBITHI C HEH.

41 .IMonyuenune ruapoxcuaos xenesa(ll) u (111).

42.KayecTBEHHbIE peaKIIMU HA KATUOHBI JKeJIe3a

XuMHus 4 OKpyKawiuas cpeaa (2 )

Crtpoenue 3emu: siApo, MaHTHA, 3€MHasl KOpa, UX XUMHUYECKHii cocTaB. JIutocdepa u e€ Xumuueckuit
coctaB. Munepanel. Pyasl. Ocamounsie mnoponbl. [lone3nsie HCKomaemble. XHWMHYECKH COCTaB
ruapocdepbl. XUMUYECKUI cocTaB aTMOC(hEepH.

McTOYHUKN XMMHYECKOTO 3arps3HCHHS OKpYyKalomer cpeabl. ' modanbHbIe SKOJOTHYECKHE ITPOOIIeMBI
YeloBeYeCTBa: MApPHUKOBBIA J(P(PEKT, KHCIOTHBIE JOXIW, O30HOBBIE [BIpbl. MeEXIyHapOIHOE
COTPYAHUYECTBO B 00JIACTH OXpaHBbl OKPYXKAIOMIEH Cpebl OT XMMHUYECKOTO 3arps3HeHUs. «3eiéHas
XUMHUS».

JleMoHcTpanuu

Buneodparments u cnaiiasl «CTpoeHue 3eMIH U €€ XUMUYECKUN COCTaBy.

Kosnnekusa MuHepaaoB U TOPHBIX TOPO/I.

Komnekuus «Pynbl MeTamioBy.

BuneodparmenTs! u cnaiiasl «I 100ambHBIE YKOJIOTHYECKHE TTPOOTIEMBI YETIOBEUYECTBAY.

JIabopaTopHbI€ ONBITHI

43.13y4yeHue rpaHura.

O0o0meHne 3HaHMH 32 Kypc OCHOBHOM mKoJbL. [loaroroBka k OCHOBHOMY TroCyAapCTBEHHOMY
sk3ameny (9 4)

CrpoeHue aTtoMa B COOTBETCTBHM C TOJIO)KEHHEM XHMMHUYECKoro sjemeHTa B [lepumoanueckoil cucreme.
CrpoeHue BeliecTBa: XUMHUYECKass CBS3b W KPUCTAUIMYECKHE PEIIETKH. 3aBUCUMOCTb CBOMCTB
00pa30BaHHBIX JJEMEHTAMU MPOCTHIX BEMIECTB (META/IOB, HEMETAJJIOB, OJAropoJHBIX Ta30B) OT
MOJIOKEHUS 31eMeHTOB B [lepuoanueckoii cucreme. TUMONOTHs HEOPraHUYECKUX BELIECTB, JEICHUE MX
Ha KJIacchl U rpymibl. [IpencraBurenu.

[Ipu3Haku W yCIOBHS MPOTEKAHUS XUMHUYECKUX peakiuid. TUmosorus XuMUYECKUX peakiuid Mo
pa3IUYHBIM OCHOBaHUSM. Peakiinn noHHOTO 0OMeHa. OKUCIUTENIbHO-BOCCTAHOBUTEILHBIE PEAKITHH.
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XUMHUYECKHE CBOMCTBA COJIEOOPA3YIOIINX
OKCHJIOB, THJIPOKCHIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX TUAPOKCUIOB), COJICH.

[lepeueHs mpakTUYeCKUX paboT:

1.CBoiicTBa KHCIOT, OCHOBAHM, OKCHJIOB M COJIEH B CBETE TEOPHUH AJIEKTPOIUTUYECKON TUCCOLMALINN 1
OKHCITUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIINI

2.M3ydeHne CBOWCTB COJISTHOM KHUCIIOTBI.



3.M3yyeHne CBOMCTB CEPHOM KHUCIIOTEHL.

4.IlonydyeHre aMMHaKka U U3y4YEeHUE €ro CBOUCTB.
5.Ilomyuenue yriekucsioro ra3a U u3y4eHue ero CBOMCTB.
6.ITomyuenue keCcTKON BOJIBI U CITIOCOOBI €€ yCTPaHCHHUS.
7.Pemenne skciepuMeHTAIBHBIX 33724 10 TeMe «MeTab».
3. MatepuajbHO — TeXHHYeCKOe o0ecneyeHne

Jlnga peanuzanuu MporpaMMbl HCTIONB3yeTcss oOopynoBaHue IeHTpa «Touka pocta» -  uudpoBas
naboparopus Mo XUMHUH.
4. TemaTuyeckoe NJIAHUPOBAHUE 10 XUMMHU 1J4 § Ki1acca
Ne Tema Conep:xxanue 00pa3oBaHus Kou- Hcnonb3oBanue
n/n BO o0opynoBaHus
4acoB Hudgposas
Jaboparopus TP
Pasnen 1.IlepBonavajbHble XUMHYECKHE TIOHATHS 16

1 | Ilpenmer xumuu. Ponb | Xumus — yacth ectecTBO3HaHUs. BBOIHBIM 1
XUMHH B KU3HU | nHCTpyKTax. [Ipenmer xumuu. Bemectsa.

YyeJI0BeKa Posib xuMuM B JKU3HU YEIIOBEKA.

2 | Metonpbl n3ydeHus: | MeToibt [MO3HAHUA: HaOJII0IEHUE, 1
XUMHH. 9KCIIEPUMEHT,  MOJeNupoBaHue. Bumisl

HAOIONEHNNH, 0COOEHHOCTH XUMHYECKOTO
JKCIIEPUMEHTA. XUMHUYECKasi MOJIEIIb.

3 | ArperatHble cocTOsSiHUS | Bunasl arperaTHBIX COCTOSIHMM BEILIECTB. 1 ArperaTHble

BELIECTB @u3NYEeCKUEe CBOWCTBA BEUIECTB Pa3HBIX COCTOSTHHS 51
arperaTHbIX COCTOSTHUH. [NonsTus: MEPEeXobl  MEXIY
razoobpasHoe, KUIKOE, TBEPI0E HUMU
COCTOSTHUE BEIIECTBA.

4 | Ilpaktnueckass  pabora | [IpaBuna  Oe3omacHocTM B KaOuHeTe 1 B3BemmBanue "
Ne 1 «IIpaBuna | xumuu. Bungel pabot B kabuHeTe XUMUHU. B3ATHE HABECOK
0e30MacHOCTH u | YCTpOICTBO u
HEKOTOpPBIC BUIBI PadOT | UCIIOJb30BAaHUETA00PATOPHOTO  INITATHBA.

B KaOMHETE XUMHUNY. [lpuembl  paboOTBl €O  CHHPTOBKOM.
Xumuyeckas rnocyzaa

5 | [Ipaktuueckass pabora | Xumudeckas nocyaa. CTpoeHue MIaMeHH. 1 Crtpoenue miameHu
Ne 2 «Habmonenue 3a
ropsIier CBEYO»

6 | ®usuueckue sBieHus — | Gusznyeckue sBIeHUS. YUCThIE BelecTBa U 1
OCHOBa pazneneHusi | cmecu. [loHsITHE O XUMUYECKUX SIBICHHSIX
cMmeceil B XuMuu U UX OTIMYUE OT (PUIUYECKUX SIBICHUU.

Croco0Osl pasneneHus BEILECTB.
['oMOreHHbIe ¥ reTeporeHHbIE CMECH.

7 | Ilpaktuueckas  pabora | MexaHnueckui aHanu3 MIOYBHI. 1
Ne 3 «AHanu3 MoYBBI. [TomyyeHnue MOYBEHHOTO PacTBOpA M OTBIT

¢ HuM. OmpezneneHue TUNa MOYBBI U €€
XapaKTEPUCTHK.

8 | AtoMHO-MonekyaspHoe | [ImaHerapHass MOJeNb CTPOSHHUS aToMa. 1
yuenne.  Xumuueckue | CoctaB aroma: siApo (IPOTOHBI, HEUTPOHBI)
3JIEMEHTBHI. U 9JeKTpoHbl. M3oTombl. XuMHUUYECKU

AJIEMEHT.

9 | 3nakm XUMHUUYECKHUX | DJIEKTPOHHAs 000J10uKa aToMma. 1
3JIEMEHTOB. DHepreTuyeckue ypOBHH (3aBEPILLICHHBIMH,
[lepunonnueckas He3aBeplIeHHbIN). CTpoeHHE 3JIEKTPOHHBIX
Tabnuia JI.W. | o6onouek aTromMoB nepBbIX 20 2JIEMEHTOB B




Menneneena.

MIEPUOINYECKOMN
Menneneena. HN3meHeHue CBOMCTB
XMMHYECKHX JJEMEHTOB B  Ipeaesax
MaJIBIX MIEPUOJIOB U TJIABHBIX IOATPYIIII

CHCTEMCEC

T

10

Xumuueckue GopMyIibl

Xumugeckas dbopmymna, UHJICKC,
KOX(PPUITUEHT, 3aMUCH ¥ YTCHHE (OPMYIL.
OTtHOocuTeNbHAS aTOMHas Macca.
OTHOCHTEeNbHAsT MOJICKYJSIpHAs — Macca.
AToMHasi eTuHHIIAa Macchl. MaccoBas J10Jis
JJIEMEHTA.

11

BaneHTHOCTE.

BanentHocts. IlocTosHHas W nepemMeHHast
BaJICHTHOCTD. AJII‘OpI/ITM COCTaBJICHUSA
¢bopMynn TO BaJEHTHOCTH. AJTOPUTM
OMpeACJICHNUA BaJICHTHOCTH 3JJICMCHTA IIO
dbopmyne. Ero coemuHenms.  3aKoH
IIOCTOSTHCTBA cocTaBa BELIECTB.
TpeHupoBOYHbIE YITPAKHEHUSI.

12

XuMmudeckue peaKuu

[lonsiTe O XMMHUYECKHX SBICHUSAX U UX
OTIMYMe  OT  (U3HYECKUX  SIBICHHH.
Xumuyeckas peakuus. IlpusHaku u
YCIOBUS MPOTEKAHUS XUMUYECKHUX
peaKIuid. DK30TEpPMUYECKHUE u
SHJOTEPMHUECKUE PEAKIIUU

13

XUMHUYECKHUE
YPaBHEHMUS.

3aKOH  COXpaHEHHMs] MacChl  BEIIECTB.
[loHATHE O XUMHMYECKOM YpaBHEHHH
3HaueHUEe HHIEKCOB U KO3(PPUIMEHTOB.
CocraBieHue ypaBHEHMH  XHUMHUYECKUX
pEaAKIHIA.

14

Turmsr
pEaKLHUid.

XUMHUYECKUX

CymHoCTb peakuuii pa3yoKeHUs,
COeNMHEHUs 3aMemnieHus u  oOMeHa.
TTonstne (6] CKOpPOCTH XUMHUYECCKUX
peakiuii. Karanuzatopet CocraBneHue

YpaBHEHUH peakIMil yKa3aHHbIX TUIIOB.

TernoBoi
peakiuu

s dext

15

O000611IeHNE  TTO
«IIepBoHauanbHbBIE
XUMUYECKHUE TTOHITHUS

TEMC

Cucremaruzanusa U 00O0OIEHHE MOHATUN
paszena.

16

KonTponbnast pabota No
1 mo

teme «llepBoHauanbHBIE
XUMUYECKUE TTOHSITHUSD.

Cucrematuzanus 1 0O0OOIICHHE MOHATUI
pasznena. KourtponpHas pabora Ne 1 mo
Teme  «llepBoHauanpHble ~ XHUMHUYECKHE
HHOHATHUA.

Pasznen 2. Baxxneiimue NnpeacTaBuTE/IM HCOPraHMICCKUX BEIIECTB.

KosnuyecTBeHHbIE€ OTHOIIIEHHUSI B XUMHHU

16

17

Bosnyx u ero cocras

Ucropus OTKPBITUS KOMIIOHEHTOB
Bo3ayxa. JlaByaspe. CocTaB BO3ayXxa.
OObémHast 7071 KOMIIOHEHTa Ta30BOM
cmecu. Pemenue 3amay.

18

Kucnopon.

Crnioco0sr MOJTyYEHUS
XUMUYECKHUE CBOICTBa
Annorponusi.  Duznyeckue
KHCJIOPOJIa ¥ €r0 IPUMEHEHHUE

KHCJIOPOJIa.
KHUCJIOPO/Ia.
CBOHCTBa

19

[IpakTnueckass  pabota
Ne 4 «llomyuenue,
cobupanmue u
pacrno3HaBaHue

[ony4yenne, cobupaHne W pacro3HaBaHUE
KUCIIOPOA.




KHUCJI0pOoaa»

20 | Oxcunsl Oxkcunpl. HazBanust okcu0B. YTpaKHEHUS
B COCTAaBJICHUM  HAa3BaHUW  OKCHUJOB.
Hekoropsle BakHeHmmMe MpeaCcTaBUTEIN
okcuaoB. Boma.  Yrmekucneii  ras.
laménas n HeraméHas U3BECTb.

21 | Bogopon Bomopon B mpupone. dusmueckue u

XUMUYECKHE CBOMCTBAa BOJIOPOJA, €ro
HoJlydeHue, coOupaHue U MPUMEHEHHE.
PacnioznaBanue Bogopona.
22 | Ilpaktuyeckass pabota | [lomyueHue, coOupaHue U pacro3HaBaHUE
Ne 5 «lTonnyuenue, | Bogopoaa.
cobupanue u
pacro3HaBaHueE
BOJOPOJA.
23 | Kucnotst Knaccudukanuss KucioT MO pa3iuyHBIM
npusHakaM. Hekoropble mpeacTaBUTENn
KHCIIOT, HX XapakTepuctuka (cepHas
KHCJIOTA, COJISTHAS KUCIIOTA)

24 | Conu Conu. Anroput™m cocTaBieHHUs (POPMYIIbI
COJIM M OIpeleieHUs Ha3BaHMs COJIH.
Hekoropeie BaxkHelme mnpeacTaBUTEIN
comedd.  Xyopua  Harpus, KapOoHar
KanbpIus, Gocdar KampIus: HAXOXKICHUE B
PUPOJIE ¥ IPUMECHEHHE.

25 | KonnuectBo BemiectBa. | KonnyecTBo BelecTBa M €AMHHULBI €TO0
U3MEPEHHS:  MOJIb, MMOJIb,  KMOJb.
ITocrosiunast ABoraapo. MossipHas macca.

26 | MounspHbIit 00béMm | [lonsiTHe © MoJsIipHOM 00OBEME Ta3o0B.

ra3os. Hopmanbubie ycioBus. CieacTBue 3akoHa
ABoraapo. BeinonHeHue ymnpaKHEHUH C
UCTIONIb30BAHUEM  TIOHATHUH:  «00BEMY,
«MOJIbY, «KOJIMYECTBO BEILECTBAY», «Macca,
MOJISIPHBIN 00BEM).

27 | Pacuérsr no | [IpousBeneHne pacuy€roB MO0 XUMHYECKUM
XUMUYECKUM dhopmynam. Pewenue 3a1au u
YPABHEHUSAM. ynpaxHeHuil. [IpoBepounas padota.

28 | Boma. OcHoBaHus Boma. KpyroBopoT BOAsI B TIpHPOJIE.

®u3znyeckue M XHUMHUYECKHE CBOWCTBA
Bonbl. OcHoBanus. Illénoun. M3menenue
OKpacku uHAuUKaTopoB. Enkue ménoumn.
T"aménas u3Bectn. M3BecTKOBas BOAA.

29 | PactBOpHI. Maccosas | PactBopsl. ['mapatel. Kpucrtamioruapatsl. Onpenenenune
T0J1s1 pacTtBopéHHOTO | TernoBbie SIBJICHUS TPU PACTBOPECHUM. KOHLIEHTpaIuu
BEIIIECTBA. Hacsiennsie HEHACBIIICHHbIE u pacTBopa

MEPEHACHIIICHHBIE PACTBOPHL. 3HAUYCHHE KOJIOPUMETPUUECKUM
pacTBOPOB. METOJIOM

30 | Ilpaktuueckas paborta | [IpuroroBienne pacTBopa ¢ 3aTaHHON
Ne 6 «IlIpuroroBnenue | MaccoBOi Jonei pacTBOPEHHOTO
pactBopa ¢ 3aJaHHON | BEIECTBA.

MaccOBOM JoJIen
pPacTBOPEHHOIO
BEIIECTBAY
31 | O6o0menune mno TteMe | CucrteMaTusanyss U 000OOILIEHUE TTOHATUI




«Baxwneiimmue
MpeACTaBUTEIN
HEOPTraHMYeCKUX
BEIICCTB.
KonmuectBennrie
OTHOIIICHHUS B XHMHH)

paszzena.

32 | KontponwsHas pabora Ne | Cucrematuzanuss u 0OOOIICHHE MOHATUIN
2 no teme «Baxueiimue | pazaena. KontponpHasi pabora Ne 2 mo
MpeACTaBUTEIN TEMe «Baxueiimue MpeACTaBUTENN
HEOPTaHMYECKUX HEOPTaHUYECKUX BEIIIECTB.
BEILIECTB. KonnuecTBeHHbIE OTHOLIECHUSI B XUMUN»
KonnuecTBeHHbIe
OTHOLIEHUSI B XUMUN»
Pasnen 3. OcHOBHBIE KJIACCHI HCOPTAHMYECKHMX COCTUHEHHIT
33 | Okcupl, ux | Knaccuduxamms OKCH/JIOB:
KJIaccupuKaIms U | coneobpasyromue (ocHOBHBIE,
XUMUYECKHUE CBOWCTBA KHCIIOTHBIE), Hecosieo0pa3yroIume.
XuMu4yecKue CBOICTBa OKCH/JIOB.
[Tonydyenue okcuaoB
34 | OcHoBaHwus, ux | OcHoBanusa. Knaccudukanuss 1 Ha3BaHUS Omnpenenenue pH
KIaccuuKamus U | ocHoBaHuU. OOIIMe XUMHYECKHUE CBOWCTBA nepexoja
XMMHYECKHE CBOMCTBA. OCHOBaHMH. Pa3nokeHue HEpacTBOPUMBIX AHAUKATOpa
ocHoBaHuil. [lonydeHne ocHOBaHUNI
35 | Kucnotsl, ux | Onpenenenue KHCJIOT. Tunuynsie TutpoBanue.
KJIaccupuKaIms U | CBOMCTBA KHCJIOT: B3aMMOJEUCTBUE HX C Onpenenenue
XUMUYECKHE CBOMCTBA. | METaJIaMH, OCHOBHBIMU  OKCHJIAMH, KOHLIEHTpalluu
OCHOBAHUSIMU U COJIAMH. Psii HanpspxkeHUs KHCJIOTBI
METaJUIOB.
36 | Conn, ux | Comu. Kimaccudukanust 1 Ha3BaHUS COJICH.
KJIaccupUKAIIA u | PactBopumocTts comeli B Boae. OOmue
XMMHYECKHE CBOMCTBA. XMMHYECKHE CBOMCTBa coJieil. Peakuuum ¢
MeTalJlaMd U COJISIMH. CniocoOsl
IIOJIYYEHMSI COJICH.
37 | I'enerudeckas cBs3b | [IoHATHE O TEHETHYECKOW CBS3U H
MEXIY KJIacCaMU | TEHETUYECKUX  psAgax  METalioB U
HEOPraHUYeCKUX HEMETaJUIOB.
COeIMHEHU.
38 | Ilpaktuueckas pabota | Pemenne sSKcmepuMEHTANBHBIX 3a/ad IO
Ne 7 Pemenue | Teme «OCHOBHBIE KJIacChl HEOPraHUUECKHUX
SKCHEPUMEHTAIBHBIX COCIMHEHUI.
3a1a4 o TeMe
«OCHOBHBIE KJIACChI
HEOpPraHMYECKHUX
COEJIMHEHUIN.
39 | O6o6menne mo Teme | CucremaTusanus u OOOOIICHHWE TOHSATUI
«OCHOBHBIE KJIaCChI | pazjena.
HEOPraHUYeCKUX
BEIIIECTBY
40 | KontponbHas padora Ne

3 mo teme «OCHOBHEBIE
KJIACChl HEOPTaHUYECKUX
BEILIECTBY.

Paznea 4. [lepuonnueckuii 3aK0H ¥ epUOAMYECKasi CHCTeMA
xumnuyeckux jemMeHToB /.. MenaeneeBa. CTpoenue aroma.




41 | EcrecTBeHHBIE [Ilenounble METaJLIbI. 1
cemeiicTBa xumuueckux | [I[€nouHo3zemenbHble MEeTaIbl. ['amoreHsl.
3JIEMEHTOB. WueptHbIC rasbl. AMGbOTEpHOCTD.
AMGbOTEpHOCTb. AmboTepHble OKCHUABI U TUIPOKCHUIBI.

KomMmiekcHbie cou.

42 | OTkpbITHE OtkpbiTHEe nepuoanueckoro 3akona J[.M. 1
MEPUONYECKOr0 3aKOHA | MeHeneeBbIM. [lepunonnueckoe
J.1. MeHieneeBbIM. W3MEHEHHE  CBOWCTB  JJIEMEHTOB U

00pa30BaHHBIX MMM TPOCTHIX BELIECTB U
COEIMHEHUM. dopMypoBKa
NEePUOIUYECKOTO 3aKOHa. 3HayeHue
TIEPUONYECKOTO 3aKOHA.

43 | OcHoBHbIe cBeaeHUs o | [ImaneTapHass MoJaeNnb CTPOSHHUS aToMa. 1
CTPOECHMH aTOMa. CocraB aToMa: p0 (IPOTOHBI, HEUTPOHBI)

U 9JEeKTpoHbl. M3oTombl. XuMHUYECKU
JJIEMEHT

44 | CTpoeHUEe SJIEKTPOHHBIX | DJIEKTPOHHAS o0oouka aTtoMma. 1

000J109eK aTOMOB DHepreTHYecKue YPOBHH (3aBEepIICHHBIN,
He3aBeplIeHHbI). CTpoeHHe 3JEKTPOHHBIX
0005109eK aTOMOB MEepBBIX 20 AITEMEHTORB B
NIEPUOIUYECKON cucTeMe J.N.
Menneneena. Usmenenue CBOICTB
XUMUYECKHX DJIEMEHTOB B  TIpejeliax
MaJIbIX TIEPUOJIOB M TJIABHBIX MOJIPYIIIL.

45 | Ilepuoanueckas ®u3MUECKUl CMBIC MOPSAKOBOTO HOMEpa 1
CHCTEMa  XHUMHUYECKHX | XUMHUYECKOTO JJIEMEHTa, HOMEpa Iepro/a
DJIEMEHTOB AU | n TPYIIIIBL. N3menenune CBONCTB
Menpaeneena XUMUYECKHX DJIEMEHTOB B TeEpHOJax U

rpynmnax. Ilepuoauyeckuii 3aKoH.

46 | XapakTepucTuka [Inan  xapakTepUCTUKU  XMMHYECKOTO 1
3JIeMEHTa o ero | JICMeHTa. XapakTepucTuka
MOJI0KEHHUIO B | DJeMEHTaMeTaslIa. XapakTepucTuka
TIePUOTHUECKOM sJIeMEeHTa-HEMEeTallIa.

CHUCTEME.

47 | O6o6menune mo Tteme | CucremaTu3anus W OOOOIICHHUE MOHSITHIMA 1
«lTepuoamyeckuii 3aKkoH | paszena.

u nepuoinuecKast
CUCTEMa  XUMHYECKHUX
3JIEMEHTOB ..
MenaeneeBa. CtpoeHue
aToMay.

48 | KontpoisbHas pabora No 1
4 o TEME
[Tepuoauueckuii 3aKOH U
nepuoinuecKas cucTema
XUMHYECKHUX HJIEMEHTOB
JI.H. MeHnpeneena.

Ctpoenue aTomay.
Pa3znen 5. Xumuueckasi cBsizb. OKMCJIUTEILHO-BOCCTAHOBUTEIbHbIE 11
peaKiuu.

49 | UonHas xumudeckasi | IoHBI MONT0KUTENbHBIE U OTPUIIATEIbHEIE. 1
CBSI3b. O6pa3oBanue MOHOB. MloHHAs XUMUYECKas

CBSI3b.
50 | KoBaneHtHas BzaumoneiictBrie aTOMOB DJJEMEHTOB — 1




XUMHNYECKasa CBA3b

HEMETAJUIOB MEXK]Ty COOOI.

51 | KoBaneHrtHas KoBasieHTHass HemossipHas W KOBAJEHTHAs
HEMoJIsIpHas M MOJSpHas | MOJsIpHast CBSI3b.
XUMUYECKasl CBSI3b DJIEKTPOOTPUIIATEITEHOCTb.

52 | Meraumnueckas B3anmopeiicTBre aTOMOB METAJIIOB MEXKITY
XUMUYECKAsI CBS3b. coboii — oOpa3oBaHHE MeETALTUYECKON

cBs3u. O000IIECTBICHHBIC YJICKTPOHBI.

53 | CremneHb OKUCIICHUS. bunapueie  coenuHenuss  Ilonatne o

CTEINEeHU OKHUCJICHUS. Ornpenenenue
CTENEHH  OKHUCIIEHHUS B  OMHApHBIX
COCIMHEHUSIX.

54 | OxucauTeIbHO- IlonsaTue OKHCICHHE M BOCCTaHOBIICHHH,
BOCCTaHOBUTEJIbHbBIE OKHUCJIUTEIH u BOCCTaHOBUTENHU
peakiuu. onpeieNicHue CTEIeHU OKHCIICHUS

JJIEMEHTOB.

55 | OkucnauTensHo- [lonsiTue OKuCIEHHE W BOCCTAHOBJICHHH,
BOCCTAHOBUTEJILHBIC OKHUCIITUTENH u BOCCTAaHOBUTEIH
peakuu. onpeJiesieHue CTEIEeHU OKHCJICHUS

9JIEMEHTOB.

56 | Merox  snextponHoro | [lman COCTaBJICHUS ypaBHEHUH
OanaHca. OKHCITUTEILHOBOCCTAHOBUTEIIBHBIX

peakuuii METOJJOM 3JIEKTPOHHOI0 OasaHca.

57 | Meron  snextponHoro | [lman COCTaBJICHUS ypaBHEHUH
OanaHca. OKHCITUTEILHOBOCCTAHOBUTEIIBHBIX

peakuuii METOJIOM 3JIEKTPOHHOI0 OasaHca.

58 | O0o00menne mno TteMme | CucreMarnsanyst U 00OOIIEHUE ITOHATHUI
«XuMH4uecKas CBA3b. | paszena.

OxkucnurensHo-
BOCCTAHOBUTEILHBIE
peakuum

59 | KontponbHas pabora Ne
S «Xumuyeckas CBS3b.

OxkucnuTensHo-
BOCCTaHOBUTEIILHBIE
peakuum.
Pa3nen 6. Xumnueckne peakiiu 1 XuMHYecKHe YPaBHEeHH s
60 | Peakiuu coennHEHHUS. CymuHocTh peaxiui COCIMHEHUS.
CocraBneHue YpaBHEHHI peaxuuii
YKa3aHHOTO THIIA.
61 | Peakiuu pasnoxeHusl. CymHocThb peakiuit pa3oKeHUS. CxkopocTh
CocraBnenue YpaBHEHU peakiuit Pa3JIOKEeHUS
YKa3aHHOTO THIIA. OKpAaIIeHHOTO
BEIIECTBA
62 | Peakuuu 3amMenieHusI. CymHocTh peakuui 3aMEILEHUS.
CocraBneHue YpaBHEHHI peaxkuuii
YKa3aHHOTO THIIA.
63 | Peakuumn obmeHa. CymHocTs peakiuii oomena. CocraBiieHue
YpaBHEHUH peakIMi YKa3aHHOTO THUIIA.
64 | Peakiun noHHoro | [lonHble HOHHBIE YpaBHEHUS. Y IPaKHEHUS
oOMeHa B COCTAaBJICHUM  TMOJHBIX  HOHHBIX
YpaBHECHUH. CokpaiéHnele HOHHBIE
ypaBHEHUsS. YTpaKHEHUS B COCTABICHUH
COKpPAIEHHBIX HOHHBIX YPABHEHUI.
65 | Peakiumn noHHOTO | [lonHble HOHHBIC YpaBHEHUS. Y TpaKHEHUS 3anuch




oOmeHa

B COCTaBJICHUU ITOJTHEIX HOHHBIX
YpaBHEHUM. CoxpaluéHHele VOHHBIE
YpaBHEHMS. YNPAXKHEHUS B COCTABICHHH
COKPAIIEHHBIX HOHHBIX YPABHEHHUN.

MOHOOOMEHHBIX
peaKLui. Ilonnas
noHHas (popma.

66 | Pacuetsl mo | Pemenne 3agady ¢ HMCIIOJB30BaHUEM 1
XUMHYECKUM pacdyeToB 1O XUMHUYCCKHUM YpPaBHCHHSIM
ypaBHCHHSM peaxiuii

67 | I[IpomexxyTouHas 1
aTTecTalusl. I'onoBas
KOHTpOJIbHAsI paboTa

68 | MToroBoe moBropeHue 1

Hroro 68

TemMaTnyeckoe NJIAHMPOBAHUE MO XMMHUM JJ14 9 Kjacca

Ne Tema Conep:xxanue 00pa3oBaHus Koy Hcnoan3oBanue
n/n €CTBO o0opy1oBaHMSs
yacoB Hl/lq)pOBaﬂ
Jaboparopus TP
O06001eHne cBeJeHUH O Kypey 8-ro kiacca. XuMu4ecKne peakiun 4

1 Knaccudukamms Beonubiit unctpyktaxk nmo OT u Tbh. 1
HEopraHMYecKux BellecTB | buHapHbie COEJIMHEHUSI. Oxcuabl
Y UX HOMEHKJIaTypa coJieoOpa3yrolme u

Hecolieo0pa3yrolue. l'unpoxcunbr:
OCHOBaHUs, aM(OTEpHBIC, KHCIIOTHL
Cpennue, KUCIIbIe, OCHOBHBIE COJIH.

2 Knaccudukarnms O00011[eHE CBENEHUI O XUMHYECKHUX 1
XUMHUYECKUX PEAKIHI M0 | peaKIHsX. Kaccudukamnms
Pa3TUYHBIM OCHOBAHMSM | XUMHUYECKUX PEAKIUN M0 Pa3TuYHBIM

OCHOBAHHSIM:  COCTaBy W YHCIY
pearupyomux u 00pa3yrmuxcs
BEIIIECTB, TEIMIOBOMY ahdexry,
HaIpaBJICHUIO, W3MEHEHUIO CTEleHel
OKHUCIIEHUSI DJIEMEHTOB, 00pa3ymoIInuX
pearupyomme BCILICCTBA, dbaze,
MCIOJIb30BAaHUIO KaTaJu3aTopa.

3 [lonstue o  ckxopoctu | [IoHsITHE O CKOPOCTH XHUMHUYECKOM 1

XUMHUYECKON PEaKIUU. peakunn. DakTophl, BIUAIOIIME HA
CKOPOCTh XUMHYECKHX peakuui:
MPUPOJIa PEarupyrolux BEIIeCTB, HX
KOHIIEHTpalus, TeMIeparypa, IUIONIalb
COTIPUKOCHOBEHHS, HaJN4Ke
KaTaan3aropa.
4 Karanus Karanu3. KaranuzaTtopel u KaTanums. 1
WHrubutopsl. AHTHOKCHIAHTHI.
XuMHn4yecKHe peakunu B pacTBopax 10

5 DIIEKTPOJIMTHIECKAS [TonsTue 00 3JICKTPOJIUTHYCCKOMN 1 DIEKTPOUTHI U

U CCOLMAIUs JICCOLMALIUU. DNEeKTPOIUTHI u HEDJICKTPOJIUTHI
HEDJICEKTPOJIUTHI.

6 OcHoBHbIE  TOJOXKEHUS | MeXaHU3M AMCCOIUAINH SJIEKTPOJIUTOB 1 3aBUCUMOCTh
TEOpUHU C pa3IUYHBIM  XapakTEPOM  CBS3H. 3JIEKTPOIPOBOTHOCT
ANEKTPOIIUTUIECKOM Crenenn ANEKTPOIUTUIECKOM Y OT KOHIICHTpAIUU
nuccormanuu (TO /1) nuccormanun. CunbHBIE H  cja0ble AJIEKTPOJIUTA

QJICKTPOJIUTEI.




OcHOBHBIE MOJIOKEHUS TEOPUH
AJIEKTPOIUTUYECKON JIACCOLMALINH.
Kiaccudukanus HOHOB M UX CBOMCTBA.
MonekynspHsle U HWOHHBIE (TIOTHBIE U
COKpaII¢HHbIC) YPAaBHEHUSI PEaAKITUH.
XHUMHUYECKHM  CMBIC  COKpAIlEHHBIX
ypaBHEHUH.  YCIIOBHS  NPOTEKaHUA
peakuii MeXIy SJIEKTPOJIUTAMH [0
KOHIIa

7 XuMuueckne cBoiicTBa | OOIIME XMMHYECKHE CBOMCTBA KHUCIIOT: 1 CreneHs u
KHUCIIOT B cBeTe TO/] W3MEHEHUE  OKpacku  HHIUKATOPOB, KOHCTaHTa
B3aUMOJICHCTBHE c MeTaJlJIaMH, JUCCOITHAITIT
OKCHJIaMH ¥ TUAPOKCUJAMH METAIIIOB U ANEKTPOJIUTA
COJISIMH.
8 XuMHYECKHe cBoiictBa | O0mIue XUMHUYECKHUE CBOICTBa 1
ocHoBaHu# B cBeTre TOJl | menoueit: B3alMOJICCTBUE c
KHCIIOTaMH, OKCHUJaMH HEMETaJlIOB,
comsimu. OOIME XUMUYECKUE CBOWCTBA
HEPACTBOPUMBIX OCHOBaHUM:
B3aUMO/ICIICTBUE c KHCJIOTaMHU,
pa3noKeHue MpU HarpeBaHUH.
9 XUMHUYECKHE cBoiicTBa | OOIIME XUMHYECKHE CBOMCTBA CPEIHUX 1
COJIE B CBETE€ TEOPHUM | COJIEH: B3aUMOAECHCTBUE C KHUCIOTaMHU,
ANEKTPOIUTUIECKOM ieio4aMy, COJSIMH U MeTaJUIaMH.
JUCCOIAIINN BzauMogmelictBue KHUCIBIX COJEHd CO
[eJI0YaMHU.
10 | 'upponus coneit [M'upponus, KaK oOMeHHOe 1 IM'uaponus coneit
B3aUMOJCHCTBHE COJIEM C  BOJOH.
['maponu3 coiam CUIBHOTO OCHOBAHUS U
cnaborr  KuUCHOTHL. [maponus  conwm
cnaboro  OCHOBaHUS W CHJIBHOH
kuciotsl. [lkama pH.
11 | T'ugponus coneit [Muaponms, KaK oOMeHHOe 1 pH-MeTpuveckoe
B3aUMOJICICTBHE  COJIEM C  BOJOW. TUTPOBAHUE COJIEN
['unponu3 conu CHUJIBHOTO OCHOBaHUS U C1a0bIX KUCIOT
cmaboil  kuciotel. [mapomus3  comu
cnaboro  OCHOBaHMSI U CHJIbHOM
kucnorsl. [lkana pH.
12 |ILp. Ne 1. Pemenune | CBOCTBA KUCIIOT, OCHOBAHUM, OKCHUIOB 1
AKCIIEPUMEHTAIBHBIX u conen B CBETE Teopuu
3a/1a4 o TEME | DJIIEKTPOIUTHUYECKON JHCCOLMALUUA U
«DNEeKTPOIUTHYECKAS OKHUCJIUTENbHO-BOCCTAHOBUTEIBbHBIX
JTACCOLIHALIASI peaKuunid.
13 | O6o06mmeHue u 1
cUCTEeMaTh3alusl 3HaHUU
no TtemMe «XUMHYECKHE
peakuMd B pacTBOpax
3JIEKTPOJIUTOBY
14 [Kp. Ne 1 mo Teme 1
«XUMHYECKHE pPEaKIHH B
pacTBOpax 3JIEKTPOJIHUTOB)
HemeTaJuibl M UX COeTUHEHHUS 24
15 \O6H1aﬂ XapaKTEePUCTHKA ‘CTpoeHHe aTOMOB HEMETAJUIOB M HX 1




HEMCTAJIJIOB

nojoxxenue B [lepuognyeckoil cucreme.
Psan AIEKTPOOTPHUIIATETHHOCTH.
Kpucrannmueckue PEETKHU
HEMETAIJIOB — TMPOCTHIX BEIIECTB.
Annorponust " eé MPUYHHBI.
dusuveckrue CBOWCTBA HEMETAJUIOB.
OO61mue XUMHYECKUE CBOIICTBa
HEMETaJJIOB: OKHUCIIUTETbHBIE u
BOCCTAHOBUTEJIbHBIC.

16

O61mmas

XapaKTepUCTHKA
anementoB VIIA rpynms
— raJIOreHOB

laymorensl, cTpoeHHME HUX aTOMOB H
MoJieKkyl. Du3ndeckue M XUMHUUYECKHUE
CBOWMCTBA TaJOreHOB. 3aKOHOMEPHOCTH
M3MEHEHHMS CBOWCTB TaJIoTEHOB B
3aBUCHMOCTH OT WX TIIOJIOKECHUS B
ITepnoanueckoii cucreme. Haxoxaenue
raJIor€HOB B MPUPOJIC M HX IOJyUYCHHE.
3HavyeHNe U NPUMEHEHHE raJOreHOB.

17

CoenmnHeHnd TaJIoreHOB

I"amoreHoBO10PO b u
COOTBETCTBYIOIIUC AM KHCJIOTHI:
IUIABUKOBAs, COJIgHAad,
OpPOMOBOJOpPOAHAS, HOAOBOJOPOIHAS.
lanorenunsl. KadecTBEeHHBbIE peaKUU
Ha  TraJoreHuI-uoHbl. IIpuMeHeHUe
COCIUHCHUI raJoreHOB u nx
OuoJsoruYecKas posb.

18

ILp.Ne
CBOMCTB
KHUCIIOTED

2.«3yueHue
COJISTHOU

19

OOmass  xapakTepucTUKa
snemMeHToB VI A -
xanbkoreHos. Cepa

OOmiasi  XapakTepHCTHKAa JJIEMEHTOB
VIA-rpynmiel. Cepa B mpupone u eé
MOJyYEHHE. AnnoTponHbie
MoAau(UKAIMd Cephl M HMX CBOWCTBA.
XUMUYECKHME CBOMCTBA Cepbl U €€
IIPUMEHEHUE.

20

CepoBogopon u
cynbhuabt

CepoBOJIOPO/I: CTPOEHHUE  MOJICKYJIHI,
(¢U3UYeCKHe W XUMUYECKHE CBOWCTBA,
MOJTyYCHHUE u 3HAYCHHE.
CepoBopoponnas kuciota. Cymnbhumasi
1 ux 3HaueHue. JIloMuHODOpHI.

21

Kucnopoausie
COEIMHEHUS CEPbI

Oxkcun cepol (1V), cepHucras Kuciora,
cynbbuthel. KadecTBeHHas peakius Ha
CyIb()UT-UOH.

Oxcung cepsl (VI), cepnas kwucnora,
cynbdaTsl. Kpucrannoruapatst.
KauecTBennas peaknust Ha cynbdar-
HOH.

Cepnas KHCIIOTa - CHIIBHBIN
anekTponuT. CBoiicTBa pa3z0aBIEeHHOM
CepHOM  KHUCJOTBHI, KaK TUIHAYHOU
KHCJOTHI: B3aHMOJICHCTBHE c
METaJlJIaMu, OCHOBHBIMH u
aM(pOTepHBIMHU OKCHJIaMH,
OCHOBaHHSIMH i aM(pOTEPHBIMU

ruapokcuiamMu, coisimu. KauecTBeHHas




peakiys Ha CyiIb(haT-uoH.

22 | ILp. Ne 3.«U3ydenwue
CBONCTB CEpHOI
KHCIIOTEI»
23 | Obwas OOmiass  XapaKTepHCTHKa  JJIEMEHTOB
XapaKTEePUCTHKA VA-rpynmbel. A30T, CTpOCHHE aToMa u
XUMUYECKUX  DJIEMEHTOB | MOJICKYJIbl. DU3HUECKHUE U XUMUYECKHE
VA rpymmsl. A30T CBOWCTBAa U MpPUMEHEHHE a30Ta. A30T B
MIPUPOJIE U €T0 OMOJIOTHYECKAs POJIb.
24 | Ammuak. Conu aMMoHUS | AMMHAK, CTPOCHHE  MOJEKYIbl | OcHOBHBIE CBOMCTBA
¢busznueckue CBOMCTBAa. AMMHaYHAs aMMuaKa
BOJla, HAIIATBIPHBIA CIHUPT, THIPAT
aMMmuaka. JIOHOPHO  -aKUENTOPHBII
MEXaHU3M oOpazoBaHMs KaTHOHA
aMMOHHSI. BoccranoBurenbHbIE
cBoiicTBa amMmmuaka. Coau aMMOHUS U UX
npuMmeHenne. KauecTBeHHas peakius Ha
KaTHOH aMMOHHSI.
25 |ILp.Ne 4 «llonyuenue
aMMHUaKa W U3y4eHHUE ero
CBOWCTB»
26 | Kucnopoacoaepxaiue Oxcuapl a3zoTa: HecolieoOpasymoolue u
COCIIMHEHUS a30Ta KHCIIOTHBIC. A30THCTas KHCJIOTa U
HUTPUTHL.
27 | Kucinopoacoaepikaniie A30THast KHUCJIOTa, €€ TMOJIyYeHUE U N3menenus pH B
COCJIMHEHUS a30Ta cBoiicTBa. Hutpatsl. OKHCJIUTEIIBHO-
BOCCTaHOBUTEJIHHBIX
peaKIsIX
28 | ®ochop u ero | dochop, CTpOCHUE aToma u Peaknuu ciaObix
COCTMHEHUS amorporust.  Dochunel. DocduH. KHUCJIOT U UX UOHHBIC
Oxkcun dochopa(V) u oprodochopnas ypaBHEHUS
KHCJIOTA. ®ocdartsl. docdopubie
ynoopenus. THCEKTUIIHTBI.
29 | OGmas OOmiast xapakTepuUCTHKa 3IeMEeHTOB [V
XapaKTePHUCTHKA A-Tpynmbl:  OCOOCHHOCTH  CTPOCHUS
aneMeHToB [V A- rpynmsl. | aTOMOB, MIPOCTBIX BEIIICCTB u
Yraepon COCIUHEHNA B  3aBUCUMOCTH  OT
MOJIOKEHUS AJIIEMEHTOB B
[lTepuognueckoit  cucreme.  Yriaepon.
AnnoTtponHble MoAudUKALKW: alMas,
rpadut. AmopdHBIA yriaepox u €ero
copTa: caxa, aKTUBHPOBAHHBIA YTOJb.
AncopOrusa. XHMHUYECKHE CBOMCTBA
yIIIepoJa. Kokcoxumuueckoe
MPOM3BOACTBO M €ro  MPOJYKIIHUA.
KapOupl.
30 | Kucimopoacoaepikaniue Oxkcup yraepoaa(ll): CTpOCHUE Omnpenenenue
COCIMHEHUS yriiepoaa MOJICKYJIbI, TIOJIYYCHUE U €TO CBOMCTBA. TUAPOKApOOHATOB B
Oxkcup yraepoaa(1V): CTpOCHHE BOJIOTIPOBOIHOM
MOJICKYJIbI, TIOJIYYCHUE U €TO CBOMCTBA. BOJIC
Conu yroibHOM KHUCIOTHI: KapOOHATHI U
ruApokapOoHaTel.  TexHudeckas |
MUTIEeBas CoJa.
31 |ILp. Ne 5. «llomyuenue




YIIAEKUCIIOTO rasa u
HU3YUCHHUC CTO CBOICTBY

32

YrieBoxopoabl

Heoprannueckne 1 opraHuyeckue
BEIIECTBA. YTJIEBOAOPOAbl. XUMHYECKOE
CTPOE€HHUE OPraHMYECKHX BEILECTB, Kak
MOPSIIOK  COCIWHEHUS  aTOMOB B
MOJICKYJIC 10 BaJICHTHOCTH.

MeraHn, 9TaH, Kak  MOpelebHbIC
YIJIEBOAOPOABl. OTHIEH W alETUJIEH,
KaKk HempeneabHble (HEHACHIIICHHBIE)
YTJIEBOJOPOIBL. I'openue
YIJIE€BOIOPO/IOB. KauecTBennrle
peaxiuu Ha HenpeiebHbIE
COCTMHCHHUSI.

Temneparypa
KUIIEHUS
OpPraHUYEeCKUX
KUIKOCTEN

33

Kucnopoaconepxanue
OpraHUYeCKHUe
COEIUHEHUS

OTUJIOBBIA  CHUPT, €ro IOoJydeHue,
npuMEHeHHe W (pU3MoIorndeckoe
JIeficTBHE. TpéxatoMHbIi CIIHPT
TIIMOCPHH. KauecTBennas pc€aKuusa Ha
MHOTOATOMHBIE CIUPTBHL. YKCycHas -
MpeJICTaBUTENh  Kjacca KapOOHOBBIX
KHCJIOT.

34

Kpemnnii u ero
COCTUHCHMS

Kpemnuii, crTpoeHne ero aromMa u
coiictea. KpemHuii B  mpupoje.
(@)70107000701051 u CHJIaH. Oxcung
kpemuusi(1Y). KpemuueBasi kuciora u
e€ couu.

35

CunukaTtHas
MIPOMBIIIICHHOCTH

IIpou3BoACTBO CTEKJIa U  IIEMEHTA.
[Ipoaykiust CWJINKATHOU
MPOMBIIUICHHOCTH: ONTHYECKOE

BOJIOKHO, KepamuKa, dhapdop, dasHc.

36

[lonmyyenue HemeTamioB

Hemeramner B mpupoae. ®pakupoHHast
MEPEeroHKa IKUAKOTO BO3AyXa Kak
croco0 TOJIY4eHHsI KUCTIOpoja, a30Ta,
aprona. [Tonyuenue docdopa, kpeMHus,
XJiopa, Woja. DJIEKTPOJIU3 PAaCTBOPOB.

37

Ilonyyenne Ba)KHEHIINX
XUMHYECKUX COSTUHCHUHN

[lomyyenne cepHOM KHCIOTHI: CBIPBE,
XMMHU3M,  TEXHOJIOTHUYECKasi  CcXema,
METOJ KHWIISIIETO CJIO0S, IPUHIIUIIBI
TEII000MeHa, MIPOTUBOTOKA u
uupkyisanuu.  Oneym. [IpousBoacTBo
aMMMaKa: CBIPBE, XUMU3M,
TEXHOJIOTMYECKAsl CXEMa.

38

Kp. Ne 2 Mo TeMe:
«HemeTamisl u ux
COEIUHEHU

MeTtaninbl

N UX COCAUHCHUS

19

39

IlonoxkxeHue MeTamIoB B
Ilepunoguueckoit cucTeMe,
CTpOCHHUE aTOMOB H
KpPHUCTAJIJIOB

[Tonoxxenue METaJIJIOB B
[lepronuueckold cUCTEME XUMHUYECKHUX
snementoB  JI. WM.  MeHaeneera,
CTPOCHHE WX aTOMOB M KPHCTAaJUIOB.
Meranyueckas CBSI3b U MeTaJlJTnYecKas

KpHCTaJIHYeCKast pemeéTKa.
dusnueckue CBOWCTBA METAJLIOB:
AIEKTPO- u TEIJIONPOBOHOCTb,




CIIOCOOHOCTb,
4yépHBIE U

oTpakaroias
IUTIACTHYHOCTb.
LIBETHEIE.

CniiaBel

40

OO6mme XUMUYECKHUE
CBOWCTBAa METAJUIOB

MeTtamist KakK BOCCTAaHOBHUTEIIH.
DIIEKTPOXUMHUYECKUHN Psi/i HAMPSHKEHUH.
BzaunmopeiicTBue METAJIJIOB C
HEMETaJIaMM, OKCHJIaMM, KHCJIOTaMH,
COJIAMH. AJIFOMUHOTEPMUSI.

41

OO0mas XxapakTepruCTHKa
IICJIOYHBIX METAJIJIOB

CtpoeHue aTOMOB M IMPOCTHIX BEIIECTB
MIEJOYHBIX  METAJJIOB. 3aBUCHUMOCTH
(GUBUYECKUX W XHUMHYECKHUX CBOMCTB
HIEJIOYHBIX METAIOB OT 3apsiioB sAEP
WX aTOMOB.

42

OO0mast XxapakKTepuCTHKa
IICJIOYHBIX METAJIJIOB

Okcuapl W THIPOKCHIABI  IIEIOYHBIX
METaJUIOB, HMX TIOJy4Y€HHE, CBOICTBA,
MIPUMEHEHHE. Baxneiiue coau
HIEJIOYHBIX METAJUIOB, UX 3HAYEHHUE B
YKUBOW M HEKUBOU MPHUPOJIEC U B KU3HU

YCJIO0BCKaA.

43

OO6m1as xapakTepucTruKa
IeJI0YHO3EMETTbHBIX
METaJIOB

CrpoeHre aTOMOB M MPOCTHIX BEIISCTB
[IETI0YHO3EMEITBbHBIX METAJIJIOB.
3aBUCHUMOCTH buznIecKux "
XUMHUYECKHUX CBOIICTB
[IEJIOYHO3EMENNBHBIX ~ METAJIOB  OT
3aps0B AJIep UX AaTOMOB

44

OO0mas xapakTepucTuKa
IeJI0YHO3EMETTBbHBIX
METaJIOB

Oxcupl u THJIPOKCHU/IBI
[IEJIOYHO3EMENBHBIX ~ METaIOB, X
MOJIy4eHHE, CBOWCTBA M NpPUMEHEHHE.
Baxneimue couu EIOYHO -
3eMeJbHBIX METAJUIOB, UX 3HAYCHHE B
pUPOIe " KHU3HH YeIoBeKa.
KapOonatsr " T'UJIPOKapOOHATHI
KaJIbIIS.

45

XKécrkoctp  BomBI WM
CIOCOOBI €€ yCTpaHEHUS

JKécTkocTh
IIOCTOSTHHAS.
BPEMEHHOMU
YCTpaHCHUS
HoHuThI.

BOJBI: BpEMEHHas U
CriocoObsl  ycTpaHCHHS
JKECTKOCTH. Cnioco0b1
IIOCTOSSHHOM  JKECTKOCTH.

46

ILp. Ne 6. «llomyuenue
YKECTKOM BOJIBI U CIIOCOOBI
e€ ycTpaHeHUs»

47

AroMuHUN| u
COEIMHEHUS

€ro

AIOMUHUI. Crpoenue aToMma,
¢busznyeckue U XHUMHUYECKHE CBOMCTBA
npoctoro  BemecTBa.  CoenuHEHUS
ATIOMUHHS B TpUpojae. XUMHUYECKHE
cBoiictBa amomuHms. OcoOeHHOCTH
OKCHJAa WM THUJIPOKCHJA AJIOMHUHHUS Kak
amM(pOTepHBIX coenuHeHul. BaxHeiimue

COJI aJTIOMHUHMS (XJIOpU, CyIbdar).

48

Kemnezo

OcoOeHHOCTH CTPOEHUSI aToMa XKelesa.
JKene3o B mpupone. Baxnenmue pyzsl
KeJesa.

49

COGI[I/IHeHI/ISI KCIIC3a

Oxcunel u rugpoxcuasl sxenesa(ll) u
xenesa(lll). Comm  xenesa(ll) wu




xenesa(lll).  OOHapyxeHne  HOHOB
KaTHOHOB JKeJie3a B pacTBOpe. 3HaUCHUE
COCIUHEHUH JKeJie3a.

50 | ILp. Ne 7 «Pemienue
AKCIEPUMEHTATbHBIX
3a/1a4 o TeMe
«MeTtamb»

51 | Kopposuss wmeramioB u | Kopposus XUMHYECKast u
CIOCOOBI 3alTUTHI OT HEE | DIIEKTPOXUMHUYECKas. 3alluTa METaIOB

OT KOppo3uu. MeTamibl B NpUpOJE: B
CBOOOJTHOM BHUJIE U B BUJIC COCTMHCHHIA.

52 | MeTamisl B Ipupoe. HaxoxneHnne MeTaioB B MPUPOJIE.

53 | [lonsatue o metamunyprun | [lonsitue o Meramnyprun. Y€pHas u
[BETHAs METaJLTyprHusl.
[TupomeTtamnyprus, ruaApoOMETaTyprus,
3JICKTPOMETAJLTYPIHSL. JloMeHHBIN
npouecc. [lepepaboTka uyryHa B CTalb.
DIIEKTPOIIN3 PACILIIABOB.

54 | O6o0meHne 3HAHWK IO
teme «MeTamuibh)

55 |K. p Ne 3 mo Tteme
«MeTtauib»

56 | Beepoccuiickas
MpoBEpOYHas pabora

57 | Becepoccuiickas
poBepoYHas paboTa

XuMus M OKpy:Kaomas cpeaa

58 | Xumuueckas Crtpoenue 3emid: Ipo, MaHTHSI, 3eMHas
OpraHu3aIus IJIAaHETHl | KOpa, WX  XUMHYECKHMH  COCTaB.
3emus Jlutocepa m €€ XUMHYECKHIA COCTaB.

Mumnepansl. Pynsl. Ocagounbie mopoibl.
Ilonme3nple HCKOMaeMble. XHMUYECCKHI
coctaB  ruapochepbl.  XUMHUYECKUH
cOCTaB aTMOCHEPHI.

59 | Oxpana oKkpyxaromer | ICTOUHMKH XMMHUYECKOTO 3arpsA3HEHUS
Cpeabl OT XHUMHYECKOIO | OKpyXkaromeld  cpeapl.  [J1o0abHBIC
3arpsI3HEHUS AKOJIOTUYECKHE POOJIEMBI

YeliOBEYeCTBa: MAPHHUKOBBIA I QeKT,

KHUCIIOTHBIE JOXAH, O30HOBBIE JIBIPHI.
MexayHapoaHOE COTPYIHUYECTBO B
00JacTH OXpaHbl OKpPYKaIoLIEH Cpebl
OT XMMHUYECKOTO 3arpsi3HeHUs. «3enéHas
XUMUS.

O06001IeHN e 3HAHUIL 10 XMMHH 32 KYPC OCHOBHOI mkoJbl. [logroroBka

K OcHOBHOMY rocyjaa

CTBEHHOMY 3Kk3ameny (OI'J)

60

BemectBa

CT]:)OGHI/IG aToMa B COOTBETCTBHH C
MOJIOXKCHUEM XHMHUYCCKOIo 3JCMCHTaA B

[lepunognueckori cucreme. CTpoeHue
BEIIeCTBAa: XHUMHYECKass CBs3b W
KPUCTAJUTHYECKUE PEIIETKY.

3aBUCUMOCTb CBOWCTB OOpPa30BAaHHBIX
JJIEMEHTaMU IIPOCTBIX BELICCTB
(MeTanIoB, HEMETAJUIOB, OJIATOPOJIHBIX




razoB) OT TIOJIOKEHHS DJIEMECHTOB B
[lepuognueckori cucreme. Tumnonorus
HEOPraHWYECKHUX BEIICCTB, JICIICHUE HX
Ha KJyacchl ¥ rpynnsl. [IpencraBurenu.

61 | XuMuyeckue peakiuu [lpu3Haku ¥ yCIOBUS TPOTEKAHUS 1
XMMHUYECKUX  PEaKIUi. Tunosnorus
XUMHUYECKUX PpEaKUUid MO pa3IuyHbIM
OCHOBAHUSIM. Peakmmn MOHHOTO
oOMeHa. OKucCAUTENHHO-
BOCCTAHOBHTEJIHHBIC PCAKITHH.
62 | OcHOBBI HEOPTAaHUYECKON | XUMHUYECKUE CBONCTBa MIPOCTHIX 1
XUMHH BElIECTB. XapaKTepHbIE XHMHUYECKUE
CBOMCTBAa COJEOOPA3yIOLUUX OKCHJIOB,
THUIPOKCUIOB (OCHOBAaHUM, KHCIOT W
aM(}OTEPHBIX THAPOKCUIIOB), COJICH.
63 | OcHOBBI HEOPTAaHMYECKON | XUMHUYECKHE CBOMCTBa MIPOCTHIX 1
XUMHAH BEIIECTB. XapaKTepHbIE XUMHUYECKUE
CBOMCTBAa COJEOOPA3YIONUX OKCHJIOB,
THJIPOKCUIOB (OCHOBaHWM, KHCIOT W
aM(}OTEPHBIX THAPOKCHUIIOB), COJICH.
64 | [loBTOpeHnue u 1
o0001IeHne 1O  TEMe.
[Toaroroska K
KOHTPOJIbHOM pabote
65 | [IpomexyTouHas 1
aTTecTamus. l'onosas
KOHTpOJIbHAs paboTa
66 | Amanus KOHTPOJIBHOM 1
paboTHL. [lonBenenue
WTOTOB TOJIA.
67 | UtoroBoe moBTOpeHNe 1
68 | MToroBoe moBTOpEHNE 1
HUTOTO 68

Yder padoueil nporpaMMbl BOCIIUTAHUS
C yuerom paboueit nmporpammbl Bocnutanus MAOY «COHINel» (momynb «IlIkonbHBII ypok»)

BOCITMTATEIbHBIN MOTCHIMAJI YPOKa pCaJIM3yeTCA YCPEC3:

o YCTAHOBJICHHE [OBEPUTEIIbHBIX OTHOLICHMM MEXKIY YYMTEIEM U €ro y4eHUKaMH,
CHOCOOCTBYIOIIMX IMO3UTHMBHOMY BOCHPHUATHIO YYaIlMMHUCS TpeOOBaHMM UM MpOChO yduTens,
NPUBJICYECHHUI0O HX BHHMMAaHHMA K o0OCy)KJaemMoill Ha ypoke HH(pOpManuy, akTHUBU3ALUU HX
IMO3HABATCILHOM JIEATCILHOCTH;

. no0ysKaeHue IIKOJIBHUKOB COOJIONaTh Ha YpPOKE OOIIETPUHSAThIE HOPMBI IOBEJEHUS,
npaBuiIa OOMIEHHS CO CTAPIIUMU (YUUTEISIMHU) U CBEPCTHUKAMH (IIKOJIEHUKAMH), TIPUHITUIBI y4eOHOM
JUCLUIUINHBI 1 CAMOOPTaHU3alINN;

J NpHUBJIeYeHHEe BHUMAHUS LIKOJIBHUKOB K IIEHHOCTHOMY aCIEKTYy M3y4aeMbIX Ha ypoKax
SBJICHUH, OpraHu3alus UX paboThl ¢ MOJy4yaeMOHl Ha ypoOKe COLMAJIbHO 3HAaYMMOH MH(popmManueil —
UHULIMUPOBAHUE €€ OOCYKIEHMs, BBICKAa3bIBAaHMs YYAIMMUCS CBOET0 MHEHMsA II0 €€ IOBO.NY,
BBIPA0OTKU CBOETO K HEW OTHOIICHHUS,

J HCIO0JIb30BAHNE BOCIIUTATEIBHBIX BO3MOKHOCTEHN colepkaHusl yueOHOro peMeTa yepes
JEMOHCTpAIMIO JIETSIM IPUMEPOB OTBETCTBEHHOIO, TPAXKAAHCKOTO IOBEIEHUS, IPOSBICHUS
4eJIOBEKOII00Us U 10OpOCepAeUHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIMUX TEKCTOB JJIS YTEHHUS, 3a1a4




JUIS pelIeHUs, TPOOJIEMHBIX CUTYyallUi U1 0OCYKACHHUSI B KJlacce;

. NpUMeHeHHe Ha ypOKEe HHTEPAKTHBHBIX (OpPM pabOThl yHalIUXCS: HMHTEIUICKTYaJlbHBIX
UTp, CTUMYIUPYIOUIMX IO3HABaTE€JIbHYI0 MOTHBALMIO IIKOJIBHUKOB; JMJIAKTUYECKOrO TeaTpa, I/e
NOTyYEHHBIE Ha YPOKE 3HaHUS OOBITPBHIBAIOTCS B TEaTPAJbHBIX MOCTAHOBKAX; JMCKYCCHH, KOTOpBIE
JIAI0T y4yalluMCsl BO3MOKHOCTh NMPHOOPECTH ONBIT BEACHHS KOHCTPYKTHBHOTO IUAJIOra; TPYIIIOBON
paboThl UM palboThHI B Mapax, KOTOPhIE y4aT HIKOIHHUKOB KOMAaHIIHOM paboTe W B3aMMOJEHCTBUIO C
JIPYTUMU J1€TbMU;

. BKJIKOYEHHE B YPOK UI'POBBIX IPOLEAYpP, KOTOPbIE MOMOTAIOT MOAAEPKAThb MOTHUBAIUIO
JeTel K MOJy4YeHHUIO 3HAHWM, HaJaKMBAaHUIO MO3UTUBHBIX MEXJIMYHOCTHBIX OTHOUIEHHH B Kiacce,
IIOMOT'al0T YCTAHOBJIEHUIO TOOPOXKENaTeIbHOM aTMocepbl BO BpEMs YpOKa;

J opraHm3anus medCcTBA MOTHBHUPOBAHHBIX M OPYIMPOBAHHBIX YUYaIIMXCS HAA UX
HEYCIEBAIOUIMMHM  OAHOKJIACCHUKAMH, JAlOUIET0 IIKOJbHUKAM  COLMAJIBHO 3HAYMMBI  OIBIT
COTPYAHMYECTBA U B3AUMHOM ITOMOIIIY;

o HHULIMHPOBaHNUE U MONIEPIKKA HCCIIEI0BAaTEIbCKON NEATENbHOCTH IIKOJBHUKOB B paMKax
peanu3anuu MMM HMHIMBUAYAJIbHBIX M TPYIIOBBIX HCCIEAOBATEIBCKUX IPOEKTOB, 4YTO JAcT
HIKOJIbBHUKaM BO3MOXKHOCTh TNPUOOPECTH HAaBBIK CAMOCTOATEIBHOTO PEIIEHUS TEOPETHUYECKOM
npo0OsieMbl, HAaBBIK TE€HEPUPOBAHMS M O(POPMIIEHUS COOCTBEHHBIX HJIEH, HABBIK YBa)KUTEIHHOIO
OTHOUICHHUS K UY)KUM HJesIM, OPOPMIICHHBIM B paboTax APYrHX MCCIIEAOBATENeH, HaBBIK MYOIHMYHOTO
BBICTYIUICHUS NIEPE]] ayIUTOpUEH, apryMEHTUPOBAHUS U OTCTaUBAHMSI CBOEH TOUKH 3PEHHUS.

Buvioop mex unu unvix popm u cnoco6os eocnumamenbHoll padomsl Ha ypoKe yuumesb onpeoeisiem
CamMocCmoamenbHo 6 COOMEEMCMEUU C YeTAMU U 3A0a4aMU ypoKa.



