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1. TIOSICHUTEJIBHAS 3AIINCKA.

[Tporpamma pa3paboTaHa B COOTBETCTBHH M Ha OCHOBE:
- ®I'OC ocHoBHOrO 0011I€TO0 0OpA30BAHUS;

- Xumus. PabGoume nporpammsl. IIpenmernas nunust ydeOnukoB O. C. I'abpumensua, W. T
OctpoymoBa, C. A. CnankoBa. 8—9 kiaccel: yueOHOe mocobme amsi 00meoOpa3oBaTeIbHBIX
opranuzanuii — M.: [Ipocsemenue, 2019;
- OCHOBHOU oOpasoBarenpHON mporpammbl I'OC ocHoBHOTO O6mIero obOpasoBanus MBOY
COMI Ne 32, mpukas Ne 92 ot 30 .08.2023 1.

[Tpu cocraBneHnu paboueii mporpaMMbl IPOU3BEIeHA KOPPEKTHPOBKA IPUMEPHON aBTOPCKOM

HpOrpaMMBI:

- B 8 Kilacce 1 yac pe3epBHOIO BpeMEHU MOTpaueH Ha TeMy «HauaibHble MOHATHS U 3aKOHBI XUMUM
U 3 yaca pe3epBHOTO BPEMEHU IMOTpayeHbl Ha TeMy «XuMHuYecKas CBA3b. OKHUCIUTETHHO-
BOCCTaHOBUTEJIBHBIC PEAKIIUN,

- B 9 kiacce 1 yac pe3epBHOTO BPEMEHH MOTPAYEHBI TEMY «XHUMUYECKUE PEAKIIMH B PACTBOPAX»
u 1 yac - Ha Temy «HemeTarmibl ¥ X COETUHEHUS.

Ha ocHoBanuu wmetoguueckux pekoMeHaauuii «O cocTaBieHHH pabodux MpOrpaMmm
y4eOHBIX MPEIMETOB M KaJleHIapHO-TeMaTHYeCKOro IianupoBaHusy Ne47-01-13-14546/21 ot
MunucrepcTBa 00pa3oBaHus, HAYKU U MOJIOJEKHOMN MOJUTUKHA BHECEHBI OOHOBIICHUS YETBEPTOTO
pasnena paboueil nmporpamMmmbl B cooTBeTcTBUM ¢ [Ipukazom Munnpocsemenust Poccun ot 11
nexadbps 2020 r. Ne712 o BHecenuu nzmenenuii Bo @I'OC obuiero o6pazoBaHusi, B 4acTU pabodmnx
IporpaMM Yy4eOHBIX MpeIMETOB, KypcoB, KoTopble ¢ 2021-2022 yyeOHOro roja JOJKHBI
COJIepKaTh TEMAaTHYECKOE IMIIAHUPOBAaHKE, B TOM YHCIIE C YY€TOM MPOTrpaMMbl BOCITUTAHHUS.

2. MIIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O ITPEJIMETA
«XNMMHS».

JIN4YHOCTHBIE Pe3yJIbTAThI

JINYHOCTHBIE pE3yNbTaThl OCBOCHMS IPOrpaMMbl OCHOBHOIO 001Iero o0pa3zoBaHUs
JIOCTUTAIOTCSl B X0JIe O0y4eHUsI XMMHUH B €IMHCTBE Yy4eOHOM M BOCIUTATENbHOMN AEATEIbHOCTU
Opranuzanuu B COOTBETCTBUY € TPAAULIMOHHBIMU POCCUNCKMMH COLIMOKYJIBTYPHBIMH M JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMU M HOPMaMHU TOBEACHUS U
CHOCOOCTBYIOT MpoLieccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALNN 00yYarOIUXCS.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCIIE B YACTHU:

ITaTpHoTHYECKOr0 BOCIIMTAHUSA

1) LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAayyHOMY HACJIEIMI0, TOHUMaHWs 3HAYEHHMs XMMHUYECKOM HAyKM B JXM3HU COBPEMEHHOIO
oOmiecTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOM HMH(OpMaIUeld O MepeloBbIX AOCTHKEHUSIX U
OTKPBITUSAX MHUPOBOH M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUIX 00
YCTpONCTBE MHpa 1 00IIIECTBA,

I'paxxnanckoro BocnuTaHus

2) mpeACTaBlIEHUs O COLMAIbHBIX HOpMaxX M MpaBHJIAX MEXINYHOCTHBIX OTHOLICHHUH B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOH, y4yeOHO-
HCCJIEIOBATEIbCKOM, TBOPUECKON U APYTUX BUAAX JIE€ATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HON
COBMECTHOHM JIeITEIHOCTH MPU BBITOJHEHUH Y4eOHBIX, IIO3HABATENBHBIX 3aJ1a4, BBIIOJHEHUU
XUMHYECKHX 3KCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX MPOEKTOB, CTPEMIJIEHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIM B TPOLIECCE 3TOH y4yeOHOM MAeATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE
MIOBEJICHUE U ITOCTYIIKU CBOUX TOBAPHILEH C O3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM
OCO3HaHUs MTOCJIEICTBUM ITIOCTYIIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHHUSA



3) MHPOBO33PECHUECKHX TMPEACTABICHUH O BEIIECTBE M XHWMHYECKOW pEaKIIHH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIIOIIUX OCHOBY JJIsi
MOHMMAaHHUS CYITHOCTH Hay4YHOUH KapTUHBI MUPA; IPEJCTaBICHNUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSL TPUPOBI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOJAHON CPEIo, O POJIM XMMHUU B TTO3HAHUU
3TUX 3aKOHOMEPHOCTEI;

4) no3HaBaTeIbHBIX MOTHBOB, HAPABJICHHBIX HA IMOJYYCHUE HOBBIX 3HAHUU MO XUMUHU,
HEOOXOUMBIX JJIs1 O0BSICHEHHS Ha0JII01aeMbIX MTPOLIECCOB U SBIICHUI;

5) mo3HaBaTenbHON, MHHOPMAITMOHHON M YUTATEIIHLCKOM KYIbTYPHI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOI JHUTEpaTypoi, JOCTYHHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA,

6) nHTEepeca K 00YUSHUIO U TTO3HAHUIO, JTF0O03HATEIBHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHs 00y4YEeHHs B JAajbHEHIIEM;

@®opMHUpPOBAHUA KYJIbTYPbI 310POBbSI

7) OCO3HaHWSA UEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIN 00pa3 >KW3HH, OCO3HAHUS TOCIEACTBUM U HENPHUATHUS BPETHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HapKOTUKOB, KYpEHHs), HEOOXOAMMOCTH COOIOJICHUS
MpaBHII O€30MMACHOCTH TP OOPAIICHNN C XUMHUYCCKHUMH BEIICCTBAMHE B OBITY U pealbHON KHU3HHU;

TpyaoBoro BocnuTaHus

8) umHTepeca K MPAKTHYECKOMY H3YYCHHIO TpOo(deccuit U Tpyaa pasiIudHOro poja,
yBa)KCHHE K TPYAY U pe3yJibTaTaM TPYIOBOU JEATEIbHOCTH, B TOM YHCIIe HA OCHOBE TPUMEHEHUS
MpPEAMETHBIX 3HAHUW 1O XHUMHH, OCO3HAaHHOTO BBIOOpAa WHAMBUIYATIBHOW TPACKTOPUU
MNPOJOHKEHUST 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCHEemHOW Mpo(ecCHOHATBHONU JEsITeIbHOCTH H
pa3BUTHS HEOOXOUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B TPO(DECCHOHATIFHOM cpelie;

IKO0JOTrN4€eCKOr0 BOCTIMTAHUSA

9) PKOJIOTMYECKU 1EeCO00Pa3HOTO0 OTHOIIEHUS K MPHUPOJe KaK HMCTOYHHMKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHMS IIEHHOCTH 3JI0pOBOro M Oe3omacHOro obpasa
YKU3HU, OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (DM3MUECKOMY U MICUXUYECKOMY 3/I0POBBIO,
OCO3HAHUS [IEHHOCTH COOJIIO/ICHUS TIPaBUJI OE30MaCHOTO MOBEICHUS TP PadOTe ¢ BEIIECTBAMHU,
a TaK)K€ B CUTYAIUAX, YTPOKAIOLIKX 3J0POBbIO U )KU3HU JTHOJEH;

10) cmiocoGHOCTH TTPUMEHSTH 3HAHUS, TIOJIydaeMble TIPU U3YYCHUH XUMUU, I PEIICHUS
3a/1a4, CBSI3AHHBIX C OKPY’KAKOIIEW MPUPOJHON CpeAol, MOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIBTYPbI, OCO3HAHUS TJIO0ATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM M MyTed MX pelieHus
MOCPEJICTBOM METOAOB XUMHH;

11) sKoIOTMYECKOTO MBIIUICHHS, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIHHOM,
KOMMYHHUKATHBHOM U COLIMATLHON MPAKTHKE.

CrnocoOHOCTH TPUMEHSTh 3HAHWS, MOJIy9aeMble TMPU HM3YUYCHUH TIpeaMeTa, IS
pelIeHus] 3a/ay, CBS3aHHBIX C OKPYXKalIIe NpUPOAHOW Cpeaoil, MOBBILICHUS YPOBHS
9KOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS II100aTFHOTO XapaKkTepa SKOJOTUUECKHUX TIPOOJIEM U ImyTen
UX PELIEHUs MOCPEACTBOM METOJOB MPEIMETA;

DKOJIOTHYECKOTO MBINUICHUS, YMEHUSI PYKOBOJCTBOBATHCS WM B IIO3HABATEIIbHOM,
KOMMYHHUKATHBHOM U COLIMATBLHON MPAKTHKE.

Memanpeomemmubwie pe3yibomamol:

1) Onpeoenenue ueneit codcTBeHHOr0 00ydeHHs, TTOCTAHOBKA M (DOPMYIMpPOBaHUE I celds
HOBBIX 33]1a4;

2) Inanuposanuu e TyTel IOCTHKEHHS SKENAEMOTrO pe3yjbTaTa OOYYEHHsS XHMHH Kak
TEOPETHYECKOT0, TaK U IKCIIEPUMEHTAIFHOTO XapaKTepa;

3) Coommecenue cBoUX NEWCTBUI C IIIAHUPYEMBIME PE3YIBTATAMH, OCYUCCMENCHUE KORTPOIIS
CBOEI! AeATENIPHOCTH B IPOLIECCE NOCTIKEHUS pe3yibTaTa, onpeoeiieHue Clioco00B IeHCTBUM Ipu
BBITTOJIHEHUH JTAOOPAaTOPHBIX M MPAKTHUYECKUX pabOT B COOTBETCTBUH C MpaBWIAMH TEXHUKHU



0€30MacHOCTH;

4) Onpedenenue MCTOYHMKOB XUMHYECKOH MH(OpMAIMK, TIOJYYEHHE U aHAIM3 €€, CO3IaHue
UH(POPMALIMOHHOTO MPOAYKTA U €ro MPEe3eHTALNS;

5) Hcnonvsosaniue 0CHOBHBIX MHTEIUIEKTYaIbHBIX ONEPALMil: aHATN3a U CHHTE3a, CPABHEHMS 1
CUCTEeMAaTH3aINH, 0000IIEHUsT U KOHKPETU3AINH, 6bis16/1eHUe TIPUIUHHO-CIICICTBEHHBIX CBSI3eH U
nocmpoeHue TOTHYECKOT0 PACCYKJICHUS U YMO3aKITIOUeHUS (MHAYKTUBHOTO, I€TyKTUBHOTO H 110
AQHAJIOTMM) HA MaTepHalle ECTECTBEHHO-HAYYHOI'O COJIEP KAHNUS;

6) Ymenue CO31aBaTh, IPUMCHATDL U Hp606paSOBBIBaTI> 3HAaKH U CUMBOJIbI, MOJCIIN U CXCMbI JJIsA
pelicHusd yLIe6HHX M I1O3HaBaTCJIBHBIX 3a4a4,

7) ®opmuposanue W pazéumue SKOJOTUYECKOTO MBINLIEHHS, yMEHME NPHMEHATH €r0 B
NI03HABaTEIbHON, KOMMYHUKAaTHBHOW, COLMATILHON MPAKTHUKE U MPOPECCHOHATHLHON OPUEHTAIIH;
8) I'enepuposanue uneii u onpeeenne CpeCTB, HEOOXOAUMBIX JUIS X PEATM3aIUH.
Ilpeomemmnuie pesynomamol:
B pe3ynbrate nzyueHus Kypca XMMHH B OCHOBHOI LIKOJIE:
BhpInyCKHUK HAy4YuTCH:

® XapaKTepPH30BaTb OCHOBHBIE METOABl MO3HAaHWA: HaAOJIO/JEHHE, W3MEpEHUE,
IKCIIEPUMEHT;

® OIUCHIBATh CBOWCTBA TBEPABIX, KXHUJIKHUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS UX
CYIIECTBEHHBIE ITPU3HAKY;

® pacKpblBaTb CMBICI OCHOBHBIX XHUMHYECKHX HOHSATHH «aTOM», «MOJEKYJay,
«XMMHUYECKUH DIEMEHT», <«IIPOCTOE BEUICCTBO», «CIIOKHOE BEIECTBO», «BAJCHTHOCTHY,
«XMMHYECKas PEaKIHs», HCIOIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

® pacKpbhIBaTh CMBICII 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPUH;
pa3in4ath XUMUYECKHEe U (PU3NYECKHE SBICHHUS;
Ha3bIBaTh XUMUYECKUE 3JIEMEHTHI;
OTIpeNIeNIATh COCTaB BEUIECTB MO UX hopMymam;
OTIpeNIeNATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COSTMHEHUSIX;
OTIpeNeNATh THII XMMUYECKUX peaKIuii;
Ha3bIBAaTh MPU3HAKU M YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKITHiA;
BBISIBIISITH TIPU3HAKH, CBHJIETEIBCTBYIOIINE O MPOTEKAHNH XUMHUYECKOW PEaKIUu TPU
BBINOJIHEHUH XMMHUYECKOI'0 OIBITA;

® COCTaBIATH (POPMYJIbI OMHAPHBIX COCTUHEHUH;
COCTaBJIATh YPABHEHUSI XUMUUECKUX PEAKIIHA;
co0uro1aTh MpaBuiia 0€30MacHON paboThl IPU MPOBEICHUH OTIBITOB;
M0JIb30BAThCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYI0M;
BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
BBIYHUCIISITH MACCOBYIO JIOJTIO XUMHYECKOTO 3JIEMEHTA 110 )OPMYJIe COSAMHEHUS;
BBIYHCIIATH KOINYECTBO, 00BEM MIIM MACCy BEIIECTBA 0 KOJINYECTBY, 00beMy, Macce
peareHToB WU MPOIYKTOB PEaKIiH;

® XapaKTepH30BaTh (PU3UUYECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KHCIOPOIa
¥ BOJIOPO/Ia;

® [I0JTy4aTh, COOMPATh KUCIOPOA U BOAOPOL;
pacro3HaBaTh OIBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: KHCIOPOI, BOIOPOI;
pacKphIBaTh CMBICI 3aKOHa ABOTa/IpO;
PacKpBIBATh CMBICI IOHATHH «TEIII0BOM 3 (EKT peakiium», «MOJSIPHBIA 00beM»;
XapakTepu3oBaTh (HU3NYECKHEe U XUMHUUECKUE CBOICTBA BOJIBI;
PaCKpBIBATh CMBICII IOHSATHUS «PACTBOPY;



® BBIYHUCIISITH MACCOBYIO JIOJI0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPHI C ONPEACICHHON MAacCOBOM 10JIel pAaCTBOPEHHOTO BEIIECTBA;

® Ha3bIBATh COCAMHEHUS U3YYEHHBIX KJIACCOB HEOPTraHMYECKUX BEIIIECTB;

® XapakTepu3oBaTh (U3MYECKHE M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHHUM, COJIEH;

® ONpEeIeNsATh MPUHAICKHOCTH BELIECTB K OMPEACIICHHOMY KJIacCy COeAMHEHUN;

® COCTaBJIATH GOPMYIBI HEOPTAaHUYECKUX COCTUHEHHUM U3YYCHHBIX KJIACCOB;

® [IPOBOJUTH ONBITHI, MOJATBEPKAAIOUIUE XMUMHYECKHE CBOMCTBAa M3YYEHHBIX KJIACCOB
HEOPTraHWYECKUX BEILECTB;

® pacno3HaBaTh OIMBITHBIM MYTEM PACTBOPHI KUCIIOT U LIEJIOYEH IO U3MEHEHUIO OKPACKU
WHJIUKATOPa;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEXK/Y KJIACCAMU HEOPTAaHUYECKUX COCTMHEHUI;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona J[.M. Meneneena;

® OOBICHATH (DU3UYCCKUK CMBICT aTOMHOTO (MOPSAKOBOTO) HOMEpa XHUMHUYECKOTO
3JIEMEHTA, HOMEPOB IPYIMIIBI U Ilepuoa B nepuoguyeckoit cucreme .M. Menneneena;

® OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CTPOCHHUS aTOMOB, CBOMCTB JJIEMEHTOB B
npejesiax MajiblX NEPUOJOB U IJIaBHBIX MOATPYIII;

® XapaKTEepPU30BaTh XMMHUYECKHUE AJEMEHTHI (OT BOJOPOJA JO KaJbIMSA) HAa OCHOBE HX
MOJIOXKEHUS B niepuoandeckoi cucreme JI.M. MenaeneeBa u 0COOEHHOCTEN CTPOSHUS X aTOMOB;

® COCTaBJISITh CXEMbI CTPOCHHSI aTOMOB MEPBbIX 20 3JIEMEHTOB MEPUOJUYECKON CUCTEMBbI
J.. Menneneena;

® PaCKpBIBaTh CMBICII MTOHATUN: «XUMHUYECKas CBSI3bY, «3JEKTPOOTPUIIATEIHLHOCTDY;

® XapakTEepU30BaTh 3aBUCUMOCTh  (DU3MYECKUX  CBOMCTB  BEHIECTB OT  THIIA
KPUCTAJUTMYECKOUN pElIeTKH;

® ONpEeneNsATh BUJ XUMUYECKOM CBA3U B HEOPTaHUYECKUX COCTUHEHMSIX;

e u300paxkaTb CXEMbI CTPOCHUS MOJEKYN BEHIECTB, OOPAa30BAHHBIX Pa3HBIMU BHJIAMU
XUMHYECKHUX CBI3EH;

® pacKphIBaTh CMBICI TIOHSATUHW «HOH», «KATHOH», «AHHOHY», <AJEKTPOJIHUTHI»,
CHEDJIEKTPOIUTHDY, «AIEKTPOIIUTUYECKAS] TUCCOLUALINSY, «OKUCIUTEIbY, «CTENEHb OKUCICHUS
«BOCCTaHOBUTENbY, «OKHCICHHUEY, «BOCCTAHOBJICHHUEY;

® ONpENEeNsATh CTENEHb OKUCIECHUS aTOMa 3JIEMEHTA B COCIMHEHUH;

® pacKpbIBaTh CMBICI TEOPHH IEKTPOIUTHUECKON JTUCCOIUALINY;

® COCTaBJIATh YPABHEHUS AJIEKTPOJUTUUECKOMN AUCCOLUALMM KUCIIOT, IEJI0YeH, Coneil;

e OOBSCHATH CYIIHOCTh TIpollecca DSIEKTPOTUTHUECKON AUCCOIHAIMN M PEaKiuil
HOHHOTO OOMeEHa;

® COCTaBJIATH MOJIHBIC U COKPAIIICHHBIC HOHHBIC YPABHEHHUS PEAKIIMA OOMEHa;
OTIpEeIEeTISATh BO3MOXKHOCTh IPOTEKAHUS PEAKIIN HOHHOTO OOMEHa;
MPOBOJIUTH PEAKIIMH, TOATBEPK/IAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMYHBIX BELIECTB;
ONpEeNIENsATh OKUCIUTENh U BOCCTAHOBUTEIID;
COCTaBJISITh YPABHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA;
HA3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIny;
KIIACCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM IPU3HAKAM;
XapakTepU30BaTh B3aUMOCBSI3b MEXKJIY COCTaBOM, CTPOCHHMEM U CBONCTBaMHU
HEMETAILIIOB,

® TIPOBOAUTH ONBITHI MO TMONYYEHUIO, COOUPAHUIO M M3YUECHUI0 XUMHUYECKHX CBOMHCTB
ra3000pa3HBIX BEHIECTB: YTIEKUCIIOrO ra3a, aMMHUAaKa;

® pacrmo3HaBaTh OIBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA: YIJICKUCIIBIN Ta3 1 aMMHUaK;

® XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOEHHUEM M CBOMCTBAMU METAJIJIOB;

® Ha3bpIBaTh OpPraHUYECKHE BEIIECTBA MO WX (hopmyse: MeTaH, 3TaH, dTUJIEH, METaHOI,
9TAHOJI, TJHULEPUH, YKCYCHas KHCJIOTa, aMHUHOYKCYCHas KHCJIOTa, CT€apUHOBAsl KHUCIOTA,



OJICMHOBAs KUCIIOTA, TII0K03a;

® OIICHUBATh BJIMSHHE XMMUYECKOTO 3arpsi3HEHUS OKPYXKAIOMIEH Cpelbl Ha OpPraHu3M
YEeJI0BEKa,

® TPaMOTHO 0OpaIIaThCs ¢ BEIECTBAMH B TIOBCETHEBHOM )KU3HU

® OmpenessiATh BO3MOXKHOCTh IPOTEKAHUS PEAKIUi HEKOTOPHIX MpPEACTaBHUTEINCH
OpPraHUYECKUX BEIIECTB C KUCIOPOIOM, BOJOPOJIOM, METAIJIAMH, OCHOBAHHUSIMH, TAJIOTCHAMHU.

BbINyCKHHMK IMOJTYYHT BO3MOKHOCTh HAYYUTHCH:

® 8bI0BUCAMb U NPOBEPAMb IKCNEPUMEHMANLHO SUNOME3bl O XUMUYECKUX CBOUCMBAX
6eujecme Ha OCHO8e UX COCMAsA U CMPOEHUs, UX CHOCOOHOCMU 6CIMYNAMb 6 XUMUYECKUe PeaKyuu,
0 xapaxmepe u RPOOYKMax pasiuyHbIX XUMULECKUX PeaKyuil,

® Xapakmepuzo8amuv Geujecmed no cOCmagy, CMpoeHuio U ceOUCMEAM, YCMAHABTUBAMb
NPUYUHHO-CIe0CMBEHHbIE C8A3U MENCOY OAHHBIMU XAPAKMEPUCUKAMU 8eUeCmEd;

® COCMAsAMb MONEKYIAPHBIE U NOJHbIE UOHHbBIE YPAGHEHUS NO COKPAUJEHHBIM UOHHBIM
VPAGHEeHUAM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — Bewjecmed  NpPOAGIAMb  OKUCTUMETbHblE  UIU
80CCMAHOBUMENIbHBIE CBOUCMBA C YUEMOM CmeneHell OKUCTEeHUsS. JIeMEHMO8, 6X00AuUX 8 €20
cocmas;

® COCmasnAmv  YPAGHEHUs  peakyul, COOMEEMCMEYIOWUX  NOCIe008amenbHOCmu
npespaweHuli HeOPLAHUYEeCKUX BeUjeCe PA3IUYHBIX KIACCO8,

® 8bI08UAMb U NPOBEPAMb IKCNEPUMEHMATILHO SUNOME3blL O Pe3VIbmamax 6030eucmeus
PA3IUUHBIX PaKMOPO8 HA UBMEHEHUe CKOPOCTU XUMUYECKOU PeaKyuu,

® UCNONbL306aMb NPUOOPemenHble 3HAHUA OJis IKOIOSUUECKU 2PAMOMHO20 NOBEOCHUS 8
OKpyHrcarouell cpeoe;

® UCNONBL306AMb NPUOOPEMEeHHbIe KToUeable KOMNEeMEeHYUU NP bINOIHEHUU NPOEKMO8
U  yueOHO-UCCIe008amenbckux 3a0aiy no  U3YYeHUuro  CE0UCms, Cnocobo8 NoayyeHus u
PACNO3HABAHUS BeUeCms;

®  00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUeCMBAX U XUMUYECKUX NPOYeCcax,

® KpUMu4ecKku OMHOCUMbCS K NCeBOOHAYYHOU UHGOpMayul, Hed0OpOCcO8eCmHOLl
PpeKiame 8 cpeocmeaax Maccosol UHGOpMayuiL,

® 0CO3HABAMb 3HAYEHUe MeOPeMmUYecKUx 3HAHULL NO Xumuu Ois NPAKMUYecKoll
OesamenbHOCmuy 4eloeeKa;

® cozdasamb Mmooenu u cxemvl OJid peulenus Y4eOHblX U NO3HABAMENbHbIX 3a0ay,
HOHUMAMb HeoOX00UMOCMb COON00eHUs NPeOnUCaHull, npeodiazaemviX 8 UHCMPYKYUIX NO
UCNONIL308AHUIO JIEKAPCMS, CPeOCmE ObIMOBOU XUMUU U OP.

[ ]

3. COAEP)KAHHUE YYEBHOI'O IPEJMETA «XUMMUS».

Tabauna TeMaTH4eCKOro pacnpeejJeHusi KOJM4ecTBa 4acoB

Ne Paznenbl, TeMbI KonnuecTBo yacos
n/m ABTOpCKas Pabouas
nmporpaMmma nporpaMmma
8 kiacc. 70 68
1 HauanpHble TOHATHS 1 3aKOHBI XUMUAKA 20 21
2 | Baxwneiimue mpeacTaBUTEN HEOPTaHMUECKUX BEIIECTB. 18 18
KonnuecTBeHHBIE OTHOIICHUS B XUMUHU
3 OCHOBHBIE KJIaCChl HEOPTAHMYECKUX COSTUHEHUHN 10 10
4 [lepmommueckmii  3akoH W Ilepuommdeckas — cucrema 8 8
xumuueckux emMeHToB 1. M. MeHnneneeBa u ctpoeHre aroma
5 Xumuueckasgd  cBs3b.  OKHCIHMTEILHO-BOCCTAHOBUTEILHEIC 8 11
peaKIyn




PesepBHOe Bpems 6 0
9 kJacc 70 68

[ToBTOpeHue u 00001IeHNE CBEICHUH TI0 KypCy 8 Kiacca. 5 5

XUMHUYECKUE PEAKITHH

XHUMHYECKUE PEAKIIUU B PACTBOPAX 10 11

Hewmerasuiel 1 uxX coeTuHEHUS 25 26

Merajuisl ¥ UX COEIUHEHUSI 17 17

XUMHS U OKpYy>Karollas cpenia 2 2

O060011eHre 3HAHHH IO XUMUU 32 KypC OCHOBHOM IIIKOJIBI. 7 7

[ToaroroBka k OCHOBHOMY rOCY/IapCTBEHHOMY SK3aMEHY

(0I'9)

PezepBHOE BpeMms 4 0

Hroro 140 136

8 ki1acc (68 yacoB,2 yaca B He1eJ110)

HayajgbHble NOHATHSA U 3AKOHBI XMMHUH

Tena u BemectBa. CBOWCTBa BEIIECTB. DTaJOHHBIC (DU3MYECKHE CBOMCTBA BEIIECTB.
Martepuansl u MmaTepuanoBeaeHue. Poiab XuMuu B )KU3HU COBPEMEHHOTO o01ecTBa. OTHOIIEHUE
oOmiecTBa K XUMUU: XeMOuus u xemMohoous.

Metonsl uzydenuss xumuu. HaOmionmenue. OxkcnepumeHnT. MognenupoBanue. Mopenu
MaTE€pUAIbHBIE U 3HAKOBBIE UM CUMBOJIbHBIE.

l'azpr. XKunkoctu. TBEpnbie BemecTBa. B3auMHble mepexonbl MEXIy arperaTHbIMU
COCTOSTHUSIMU BelIeCTBa: BO3rOHKa (CyOiaumanus) u f1ecyOaumanysi, KOHIEHCAlUsl U UCIapeHue,
KpUCTAJUIN3aLUs U TJIABJICHUE.

®usnyeckue saBiaeHud. YucTble BEMECcTBa U CMECH. | OMOTE€HHbBIE M T€TEPOr€HHBIE CMECH.
Cmecu razoobpassble, xuakue U TBEpAble. CrmocoObl pasleneHus cMeceil: MeperoHka, Wiu
TUCTWJUISIIASL,  OTCTamBaHWe, (UIBTPOBAHWE,  KPUCTAJUIM3alUs WM BBIIAPUBAHHE.
Xpowmarorpadus. [Ipumenenue 3Tux cnocoboB B 1a00paTOPHOI MPaKTUKE, HA TPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DJIEMEHTBl. ATOMBI M MOJIEKYNbl. [IpocThie M CIOXKHBIE BELIECTBA.
AmoTponus Ha npuMepe Kuciaopoaa. OCHOBHbBIE MOJIOKEHUS aTOMHO - MOJIEKYJIIPHOTO YUEHHS.
Nonsbl. BemecTBa MOJIEKYIIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS.

3Haku (CHUMBOJIBI) XUMHYECKMX DJIEMEHTOB. MHbopmarus, KOTOpPYIO HECYyT 3HaKu
XUMUYECKUX JJIEMEHTOB. OTHUMOJIOTHS Ha3BaHUM HEKOTOPBIX XUMHUYECKHUX JIJIEMEHTOB.
[Tepuonnueckas Tabnuia xumudeckux snemeHToB [[. M. MennaeneeBa: KOPOTKONEPUOAHBIA U
JUTMHHONIEPUOAHBIN BapuaHThL. [lepross! u rpynmel. ['1aBHast u moO6oYHAs MOATPYIIIBL, WIH A- U
Bb-rpymnmel. OTHOCHTENBHAS aTOMHAs Macca.

Xumuueckue ¢dopmynbsl. MHAekeh u kodddunmentsl. OTHOCUTEIBHAS MOJEKYIsSpHAs
Macca. MaccoBasi 1071 XUMHUYECKOI0 3JIeMeHTa B coenHeHuu. VHpopmanins, KoTopyro HecyT
XUMHUYECKHE (POPMYIIBIL.

BanentHocts. CtpykTypHble (OpMynbl. XUMHUYECKHE OJIEMEHTHI C TOCTOSHHOW U
MEPEeMEHHOI BalleHTHOCThI0. BriBoA (hopmynbl coeauHeHus 1mo BasieHTHOCTU. OmpeneneHue
BaJCHTHOCTH XHMHUYECKOro »3JeMeHTa 1o ¢opmyne BemectBa. CocraBieHHe Ha3BaHUN
COEIMHEHUH, COCTOSIIIMNX U3 ABYX XUMHUYECKUX JIEMEHTOB, 10 BAJICHTHOCTU. 3aKOH MMOCTOSIHCTBA
COCTaBa BEUIECTB.

XumMuueckue peakuuu. PeareHTel W TpoOAyKThl peakuuu. lIpu3Hakun XuMHUYECKHX
peakiuid. YCIOBUSI UX MPOTEKaHUS W TpeKpalleHus. Peakuuu ropeHusi. IK30TepMHUUYECKUE U
SHJIOTEPMUYECKUE PEAKIIUU.

3aKOH COXpaHEHMs MacChl BEMIECTB. XUMUYECKHE ypaBHEHUS. COCTaBICHNE XUMUYECKHUX
ypaBHeHHA. THpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.




Knaccugukanus XuMHUUECKUX peakUUil 10 COCTaBy M YUCILY PEareHTOB M MPOAYKTOB.

Tunel XUMHYECKHX peakiuil. Peaknuu coenWHEHUs, PA3JIOKCHHs, 3aMEIIeHUs W OOMEHa.
KaranuzaTopsl 1 Kkatanus.
JleMoHCTpanuu

* Komrekuys MaTepuaioB U U31EIUI U3 HUX.

*  Mopgenu, uconb3yeMble Ha ypokax (pU3uKH, OMOJIOTHH U Teorpaduu.

*  OOBEMHBIE U MAPOCTEPKHEBBIE MOJIENIN HEKOTOPBIX XUMHUUECKUX BEIIECTB.

* Moenu KpUCTaJNINYECKUX PEIIETOK.

* CoOupanue npubopa JUIst MOTYyYSHUS Ta3a U MPOBEpPKa ero Ha FTePMETHYHOCTb.

* Bo3sroska cyxoro Jb/a, iojaa win HadTaiuHa.

* ArperatHbl€ COCTOSIHHSI BOJBI.

* Pasznenenue 1ByX HECMEUINBAIOIIMXCS KUIKOCTEN C IIOMOIIBIO IEIUTENBHOU BOPOHKHU.

* Jluctumistop u ero padora.

* VYcraHoBka Juid GuIbTpOBaHUS U e€ padora.

* VYcraHoBKa JUIs BeIIapUBaHUs U €€ padora.

* Kosmtekuus OBITOBBIX MPHUOOPOB [T (GUIBTPOBAHUS BO3IyXa.

* Paznenenue kpacsiero BeecTsa omacrepa ¢ IOMOIIbI0 OyMaXKHON XpoMaTorpagpum.

*  Mouenu auTOTPOINHBIX MOAU(DUKAIIUN yTIepoa U CephI.

* Ilosyuenue o30Ha.

* IlopTtpeTsl N A bepuenunyca u /1. 1. Menneneesa.

* KopoTkoneprnoaHslii U JJIMHHONIEPUOAHBIN BapuaHThl [Iepnoauueckoit cucremst . 1.

MenneneeBa

* KoHcTpynpoBaHue MapoCTEP)KHEBBIX MOAEIEN MOJIEKYIL.

* Annapar Kunma.

* PaznoxeHue 6uxpomara aMMOHHMSL.

* T'opeHue cepbl U MarHUEBOM JICHTHI.

* Iloprpersr M. B. JlomonocoBa u A. JI. JIaByasse.

*  OmnbITHl, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUS MacChl BELIECTB.

* Topenne pochopa, pacTBOpeHHE MPOIYKTa TOPEHUS B BOJIE U HCCIIEOBaHNE
MOJIyYEHHOT'O PacTBOpa JIAKMYCOM .

* B3auMoaelCTBUE COISIHON KUCIOTHI C IIUHKOM.
* [lonyuenue runpoxcuna meau(Il) u ero pasnoxeHue npu HarpeBaHUH.
JlabopaTopHbIe ONBITHI

O3HakoMJIEHHE ¢ KOJUIEKIIHEH 1a00paTOpHOM MOCY/IbI.
[TpoBepka mpubopa 115 MOTyISHHS Ta30B HAa TEPMETUYHOCTD.
O3HakoMIIEHHE ¢ MUHEpaIaMH, 00pa3yIOIIMMH TPAHHT.
IIpuroToBneHne reTepoOreHHOM CMECH MOPOLIKOB CEPBI U JKEJe3a U UX Pa3JIeIcHUe.
B3anMopeiicTBre pacTBOPOB XJIOPUIOB M HOIUIOB KaJIHs C paCTBOPOM HHUTpaTa cepedpa.
[Toryuenue ruapokcuna menu(ll) u ero B3aumosielicTBre ¢ cCepHON KHCIOTOM.
BzaumopeicTBue pactBopa cobl ¢ KUCIOTOM.

[IpoBepka 3akOHAa COXpAaHEHUS] MACChl BEIIECTB HA MPUMEPE B3aMMOJICUCTBHS IMIETOYH U
KHCIIOTBI.

9. TlIpoBepka 3aK0Ha COXpaHEHHS MACCHI BELIECTB HA IPUMEPE B3aUMOIENCTBHUS IEIOYH U COIU
xkenesza (I10).

10. Paznoxenue nepokcuia BOAOPOIa ¢ MOMOLIbI0 okcuaa Mapradna (IV).

11. 3amemenue xene3oM Meau B MEIHOM KYIIOPOCE.

IIpakT4yeckune padoThI

1. 3HAaKOMCTBO ¢ J1abopaTopHbIM oOopyznoBaHueM. [IpaBuia TexHUKH 06€30MacCHOCTU IMPH

NN E



pabote B kabuHeTe XumMun. Hekotopsie BUIbI padoT.
2. AHanus3 MoYBkI
BaxkHeiilue npeacTaBuTe I HeOPraHuYeckux BemlecTB. KoinuecTBeHHbIE OTHOLIEHNS B

XUMHH

Cocras Bo3ayxa. [TonsiTie 060 00bEMHOM J07€ KOMIIOHEHTA MPUPOIHON Ta30BOM CMECH
— Bo3ayxa. Pacuér 06b€Ma KOMITIOHEHTA Ia30BOM CMECH 0 €ro 00EMHOI 1071€ 1 HA00OPOT.
Kucnopon. O3on. Ilomyuenue kucinopoma. CoOupaHue W paclo3HaBaHHE KHUCIOPOJA.
XUMHYEeCKHEe CBOMCTBA KUCIOPOa: B3aUMOICHCTBHE C METAJJIaMi, HEMETaJUIaMU U CIOXKHBIMU
BemectBamu. [Ipumenenue kucinoponaa. Kpyrosopor kucinopoaa B npupojie.
Oxkcuppl. OOpa3oBaHue Ha3BaHUHN OKCUIOB 10 Ux popmynam. CocraBieHue GopMyI OKCHUIOB
1o ux Ha3BaHusAM. [IpeacTaBuTe I OKCUIOB: BO/IA U YTIIEKUCIIBIN Ta3, HEraléHas u3BeCTb.
Bonopon B mpupozae. @usnueckre 1 XUMUYECKUE CBOMCTBA BOJOPOJIA, €r0 MOJyuYEHUE U
MpUMEHEHHE.

Kucnotsl, ux cocras u knaccudukanus. Manukaropsl. Tabauia pacTBOPUMOCTH.
ConsiHas U cepHasi KUCJIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux cocraB U Has3BaHus. PactBopumocts cosieii B Boje. [lpencraBurtenu cosneii:
XJIOpH]T HAaTpHs, KapOoHat HaTpwusl, (pocaT KaabIHs.

[Tocrossrnass ABoraapo. KommuectBo BemiectBa. Monb. Moisiprass macca. KpaTtHbie
€MHMIIBI U3MEPEHUsl KOJIMYEeCTBa BEUIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUIUMOJISIpHAs U
KHJIOMOJISIPHAsI MacChl BEIIECTBA.

Pacu€rbl ¢ uCHoOIb30BaHMEM MOHSTUN «KOJMYECTBO BELIECTBA», «MOJISIPHAS Maccay,
«TOCTOSTHHAsI ABOTaapO».

3akoH ABoraapo. MossipHbIii 00b€M Ta3000pa3HbIX BelecTB. OTHOCUTENbHAS MIIOTHOCTh
OJIHOTO Ta3a o APYroMy.

KpatHbple enuHuUIBI W3MEpEHUS — MUJUIMMOJSIPHBI M KUJOMOJISIPHBIM  OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ ucnonb3oBaHWEM MOHATHM «KOJUYECTBO BELIECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «IIOCTOSHHAsA ABOTaIpO».

Pacuérel ¢ ucnonb3oBaHWEM MOHITHI «KOJMYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM ra30B», «UUCI0 ABOTaIpo».

I'unpocdepa. KpyroBopoT Boasl B pupoae. Pu3ndeckie 1 XUMUYECKHE CBONCTBA BOJIBI:
B3aMMO/JICUCTBUE C OKCUIAMU.

OcHoBaHus, ux cocTtaB. PacTBOopuMOCTh OCHOBaHUN B Boje. l3MeHeHHE OKpacku
VWHJIUKAaTOPOB B IIeN04YHOM cpexae. [IpencraBurenu menodeil: TMAPOKCHABI HATPUSA, KAIHS W
KaJbIHUs.

PactBopuTens u pacrBopénHoe BeniectBo. PactBopsl. PacTBopenue. I'napatel. MaccoBas
JI0JIsI PACTBOPEHHOIO BemlecTBa. Pacuérhl, CBSI3aHHbBIE C MCIOJIb30BAaHUEM TOHATHUSI «MaccoBas
JIOJISI PACTBOPEHHOTO BEIIECTBAY.

JleMoOHCTpan Ul

* OmnpeneneHune coaep kaHusi KUCIOPOJia B BO3IyXE.
* [lonyueHue KuCIOpOJa Pa3I0KEHUEM IIEPMaHraHaTa Kalus U MEPOKCuIa

BOJIOpOJA.

* CoOupaHnue METOJ0OM BBITECHEHHUSI BO3yXa U BOJIBI.

* Pacno3naBaHue kucioposa.

* Topenue maruus, xenesa, yris, cepsl 1 pocdopa B KHCIOpOIE.
¢  Komiexius OKCUI0B.

* [lomyuenue, cobnpanue u pacrio3HaBaHUE BOJOPOIA.

* ['openue Bomopoaa.

* BsaumopeiictBue Bogopoaa ¢ okcuaom mean(ll).

*  Kounekuuss MUHEpaJIbHBIX KUCTIOT.

* [IpaBwmiio pa3zbaBiaeHUsI CEPOM KUCITOTHI.



*  Komnekuus comnen.

* Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJE.

* HexoTopbie MeTaLJIbl, HEMETAJUIBI U COETMHEHUS] KOJIMUYECTBOM BelllecTBa B 1 MOJIb.
*  Mopenb MOJISIPHOTO 00BbEMa ra3000pa3HbIX BEIIECTB.

JlabopaTropHble ONBITHI

12. TlomyrHeHHE U3BECTKOBOM BOBI HPH IIPOIYCKAHUH YIIIEKUCIIOTO ra3a.
13. Tlonydenue Bomopoaa B3aMMOJCHCTBHEM LIMHKA M COJISHOM KMCIOTBL
14. PacnosnaBaHue KMCIOT HHIMKATOPAMH.
15. H3meHeHue OKpacKH MHAMKATOPOB B IIEIOYHOM CpeeE.
16. Osnakomienue ¢ mpemapaTramu JOMAIIHEH MM IIKOJLHOW aNTeYKd — PacTBOPAMH
NepoKcuaa BOAOPOAA, CIUPTOBOM HACTOMKH MOJIA U HAIIATBIPHOTO CIIUPTA.
IpakTnyeckune padoThl
3. Tlonyuenue, coOUpanue U pacrno3HaBaHKEe KUCIOPO/IA.
4. Tlonyuenue, COOMpaHUe U PaCIO3HABAHUE BOJOPOJIA.
5. IIpurorosieHUe PacTBOPOB COJIEN C X 3aJaHHON MACCOBOM JOJIEN.
OcCHOBHBIE KJIaCChI HEOPraHMYECKUX COeIMHEeHUI
O06o0menne cBefeHni 00 OKCHAAx, MX Kiaccu(ukanuy, Ha3BaHWSIX U cBoicTBaX. CrocoObI
MOJTYyYEHHSI OKCHJIOB.

OcHoBaHusl, UX Kiaaccu(uKaius, Ha3BaHUS U CBOMCTBA. B3auMoaeicTBUE C KUCIOTAMH,
KHCIIOTHBIMH OKCHJaMH U coyisiMU. Pa3ziokeHue HepacTBOpUMBIX OCHOBaHUM. CriocoObl
MOJIyYEHHUS] OCHOBAHMIA.

Kucnotel, ux kmaccupukanus u HazBaHusa. OOIIME XUMHYECKHE CBOICTBA KHCIOT.
B3auMopeiicTBue KHUCIOT € METaIaMH. DJIEKTPOXUMHUYECKUW Psii HANpPSHKEHUM METasuioB.
B3auMozeiicTBrue KHCIIOT C OKCUAAMHU METAILIOB.

B3anmopnencTBre KUCiaoT ¢ OCHOBAaHUSIMHU — PEAKLUs HEUTpanu3aunn. B3anmonerncreue
KHCJIOT C COJISIMM.

[TosryueHne 6€CKUCIOPOAHBIX U KUCIOPOICOAEPIKALIUX KUCIIOT.

Comu, ux winaccupukanuss W CBOWCTBA. B3auMopeiicTBue cojiell ¢ MeTauiaMu,
0COOEHHOCTH ITHX peakuuii. B3aumoeiicTBre coseii ¢ coysiMu.

['eneTnueckue psapl MeTala M HeMeTala. [ eHeThyeckas CBs3b MEXAY KiaccaMu
HEOPraHUYECKHUX BEIECTB.

JlabopaTopHbIe ONBITHI

17. BzaumoneiicTBre OKcuIa KaIbIus ¢ BOJOIA.

18. TTomyTHEHME U3BECTKOBOM BOJIBL.

19. Peakuus Heiitpanusamnumu.

20. Monyuenue ruapokcua meau (1) u ero B3auMoaeiicTBUE ¢ KMCIOTOM.
21. Pasnoxenue rugpoxcuna meau (1) mpu Harpesanumy.
22. B3auMo el iCTBHE KHCIIOT C METAILIAMH.

23. B3auMoIeliCTBHE KUCIIOT C CONISIMA.

24. O3HaKoMIIEHHE C KOJLUIEKIHEH COTIEH.

25. Bzaumoneiictue cyiabhara meau(Il) ¢ xene3om.

26. B3aumoelicTBHE COJIEN C COAMH.

27 . TeHeTnuecKas CBsI3b HA IPUMEPE COSAUHEHUH MEH.
IIpakTnyeckune padoThl

6. Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4.



Iepuoauveckuii 3akon u [lepuoanyeckasi cucreMa XMMHUYECKUX 3JIEMEHTOB
. 1. MenaeJieeBa U CTPOECHHE aTOMA
EcTecTBeHHbIE cCEMENCTBa XMMUUECKUX 3JIEMEHTOB:IIEJIOYHbIE U LIEJIOYHO3EMETIbHBIE
METaJUIbl, TaJOTeHbl, HHEpTHBIE (Os1aropoanbie) Ta3bl. AMPOTEpHOCTh. AMQPOTEPHBIE OKCHIIBI U
rugpokcuabl. KoMIUIEKCHBIE COMN.
Ortkpeitue . . MenaeneessiM [leproanueckoro 3akoHa u co3zianre uM [lepuoanueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEACHHS O
CTpoeHHH aToMOB. Jloka3aTenbCTBa CIOXHOCTU cTpoeHus aromoB. OmbiTel Pesepdopaa.
[TnanerapHast MOZIENIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX sA€p: HPOTOHBI, HEUTpOHBL. OTHOCUTENIbHAs aTOMHAas Macca.
B3anMoCBsI3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS AaTOMHASI Macca.

Muxkpomup. OnekTpoHbl. CTpoeHHE 53JIEKTPOHHBIX YpPOBHEH aTOMOB XHMHYECKHX
snemeHToB NeNe 1-20. [ToHsiTHe 0 3aBEpILIEHHOM 3JI€KTPOHHOM YPOBHE.

N3oronbl. dusnyeckuit cmbica cumMBoiuku llepuogmueckoit cuctembl. CoBpeMeHHas
dopmynupoBka Ilepuoanueckoro 3akona. M3MeHEeHHsS CBOWCTB SJEMEHTOB B IMepuOAax U
rpynnax, kKak QyHKIHS CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa 3JIEMEHTa-MeTajula W 3JIeMEHTa-HeMeTalsla 10 HUX IIOJIOKEHUIO B
Ilepnonnueckoi cucreMe xuMuyeckux iemMeHToB /. 1. Menneneesa.

JleMoOHCTpaLuu
*  Paznuunbie GOpMBI TAOIUI] IEPUOTUISCKON CUCTEMBI.
* MoguenupoBanue nocrpoenus Ilepuonnueckoit cucremsl J. . Menneneesa.
* Mogenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.
* Mopenu aTOMOB 3JIeMeHTOB |—3-T0 nepro10B
JlabopaTopHble ONBITHI.
28. Tonyuenne aM(pOTEPHOrO M'HAPOKCHIA U UCCIIETOBAHUE €T0 CBONCTB.

Xumuuyeckas cBsi3zb. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PC€aAaKIHH

Nonnas xumudeckas cBsizb. MoHBI, 00pa3oBaHHBIE aTOMaMH META/VIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHusi MOHHOM CBSI3M [Isi OMHApHBIX coeAMHEeHUN. MoHHBIE KpHCTalIndecKue
peméTku U (HU3NIECKHUE CBOMCTBA BEHIECTB C 3TUM THUIOM peméTok. [lonarue o GpopmMynbHOIA
€JIMHUIIE BEILECTBA.

KoBanieHTHast xuMu4eckast CBsi3b. DIIEKTPOHHBIE B CTPYKTYpHBIE popMyibl. KoBaneHTHas
HenoJsipHast CcBsi3b. Cxembl 00pa3oBaHWs KOBAJIECHTHOWM CBSI3U N7 OMHAPHBIX COEAMHEHUU.
MonekynspHble U aTOMHbIE KPUCTAJUIMYECKHE PEIIETKH, U CBOMCTBA BEIIECTB C ATUM THIIOM
PELIETOK.

DIIEKTPOOTPUILIATENBHOCTh. P 35ekTpooTpuniatebHOCTH. KoBajieHTHas moJigpHas
XUMH4YecKast cBs3b. Jumonb. Cxembl 00pa3oBaHUs KOBAJIEHTHOU MOJIIPHON CBSI3H JJIsl OWHAPHBIX
coeMHEeHN. MOJIEKYIISIpHBIE U aTOMHbBIE KPUCTAJUIMYECKHE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PELIETOK.

Merannuyeckass XUMHYECKasi CBA3b W METAJUIMYECKas KPUCTAJUIMYECKas pelIeTkKa.
CBoiicTBa BEUIECTB C ATUM THUIIOM pelIETOK. EnnHas npupoaa XuMUYECKHUX CBSA3EH.

Crenenb okucieHus. CpaBHEHUE CTENIEHH OKHMCIICHUSI U BajieHTHOCTH. [IpaBuna pacuéra
CTETICHEW OKUCIICHHUS 110 POopMyTIaM XUMUYECKUX COCTUHEHUH.

OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHue CTeNeHel OKUCICHUs IS
DJIIEMEHTOB, OOpa3ylOMIMX BEIIECTBA pa3HBIX KIaccoB. Peakuuu WOHHOTO oOOMEHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakUnUU. OKHUCIHUTENIb U BOCCTAHOBUTEIb, OKHUCIEHUE U
BoccTaHOBJieHUE. (CocTaBlieHWE YpaBHEHUW OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMMA



METOJIOM 3JIEKTPOHHOTO OanaHca.
JdemMoHcTpanuu
* Buneo ¢parments! u cnaiiabl «MloHHas XUMUYECKas CBSI3b ».
e KoJuiekius BEMmEeCTB ¢ HOHHOW XUMUYECKOU CBS3BIO.
*  Mopenu HOHHBIX KPUCTAJUTMYECKUX PELIETOK.
*  BuneodparmenTs! u cnaiipl «KoBaleHTHAIXUMHYECKAsl CBA3H.
*  Kosekius BeUeCTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOECHHUSI.
*  Mojaenu MOJIEKYJISIPHBIX U aTOMHBIX KPUCTAUIMYECKUX PEIIETOK.
*  BuneodparmenTsl u cnaiiasl «MeTtamiudyeckas XMMUYecKas CBSI3bY.
*  Komnekuus «MeTauibl U CIUIaBbI».
* BszaumoeiicTBHe IIMHKA C CEPOU, CONIIHOM KucaoTou, xiaopuaom meau (11).
* Topenue maruus.
* BsaumonelcTBUE XJIOPHOW U CEPOBOJOPOIHON BOJIBI.
JlaGopaTopHble ONBITHI
29. W3rortopieHne MOJENH, WITIOCTPUPYIOIIEH CBOMCTBA METAILIMYECKON CBA3H
Xumus 9 kiaace
(68 uacos, 2 yaca B HeI€eJII0)
IloBTOpEeHue u 00001MIeHHe CBeIeHUIT 10 Kypcy 8 Kiacca

bunapusie  coemuHeHus. OKcHIBI  COJIEOOpa3ylOIIME UM HECOJIE0Opa3yroIIue.
['unpokcunpl: ocHoBaHwMs, aM(poTepHbIe, KUCTOThl. CpeHue, KICIbIe, OCHOBHBIE COJIU.

O06001eHre cBeIeHni 0 XUMUYECKUX peakuusx. Kinaccudukanus XuMUYECKUX peaKIui
M0 Pa3MYHBIM OCHOBAHMSIM: COCTaBY M YHCIY PEardpyroluX U OOpa3yIoluXcs BELIECTB,
TerIoBoMy 3G eKTy, HapaBICHUIO, U3MEHEHHUIO CTETICHEH OKUCIIEHUS 2JIEMEHTOB, 00pa3yIOIINX
pearupyrolue BemecTsa, (asze, UCIOIb30BaHUIO KaTaln3aTopa.

[lonsTHe 0 CKOpOCTM XUMHUYECKOM peakuuu. DaxkTopbl, BIMAIOIIAE HAa CKOPOCThH
XUMUYECKUX PEaKIUi: MPUpPOAA PEarupyrolIuxX BeEIIECTB, MX KOHILEHTpalus, TeMIeparypa,
TJIOIIA/h COMPUKOCHOBEHU S, HAJIMYKE KaTtanu3atopa. Katamus.

JleMoHCTpanuu
* O3HaKOMJIEHHE C KOJIJIEKIIMSIMU METAJJIOB U HEMETAJIOB.
*  O3HAKOMJICHHE C KOJIJIEKIIMSIMU OKCHUJIOB, KUCIIOT U COJICH.
* 3aBUCUMOCTH CKOPOCTH XUMHUYECKOHN PEAKIIUU OT MPUPO/Ibl PEAruPYyIOIINX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN PEaKIMK OT KOHLEHTPAIUU PEarupyrolnX BEeIIECTB.
* 3aBHUCUMOCTH CKOPOCTH XUMHUYECKOHN PEAKIIUU OT IUIOIIA N

COMPUKOCHOBEHHUSI PEAarupyIOIUX BEIIECTB («KUTISIIUN CII0i).

* 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEaKLUU OT TEMIEPATYPhl pEarupyIOIIUX BELIECTB.
JlaGopaTopHbie ONBITHI
B3aumopeiicTBue aMMHaKka U XJIOPOBOJOPO/A.
Peakuus nelTpanuzanuu.
Habmoienue temnoBoro 3¢ dexra peakiiuu HelTpanu3aium.
B3aumoneiictBue cepHoii kucnotsl ¢ okcugom meau (II).
Paznoxenune nmepokcuaa BOIOPO/Ia C TOMOIIBIO0 KaTada3bl KapToderst
3aBUCHMOCTh CKOPOCTH XHMHUUYECKOW PEAKIIMU OT MPHUPOJIbI PEarupyronux BEIecTB Ha
puMepe B3anMOJICHCTBHS PacTBOPOB THOCYIb(aTa HATPHUs U XJIopuaa dapus, THOCYIbdaTa
HATPHS U COJITHON KHUCIIOTHI.

SUukwnE

7. 3aBUCUMOCTb CKOPOCTH XHMHYECKOM pEaKIMH OT MPUPOAbI METAIOB MNpPH HX
B3aMMOJICHCTBUH C COJISTHON KHUCIOTOM.

8. 3aBHCHMOCTB CKOPOCTH XMMHYECKOM PEAKIIMU OT IPUPOJIBI KUCIIOT TIPU B3aUMOJIEHCTBUN
UX C JKEIE30M.

9. 3aBUCHMMOCTB CKOPOCTH XMMHYECKON PEAKIIMU OT TEMIIEPATYPHL.



10. 3aBuCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMU OT KOHIIEHTPALHH.
11. 3aBucUMOCTL CKOPOCTM XMMHMYECKOM peakuud OT IUIONaAUd  CONPHKOCHOBEHHMS
pearupyromux BeueCTB.
12.  3aBuCcHMMOCTBH CKOPOCTH XMMHMYECKON PEAKIMU OT KAaTalu3aTopa.
XuMH4YeCcKHe peaki B PaCTBOPAX 3JIEKTPOJIUTOB

[TonsiTe 00 H3IEKTPOTUTHYECKON IUCCOLUAIMH. OJEKTPOJIUTHI M HEIIEKTPOIUTHI.
MexaHu3M  JIUCCOIMAIMU  BJEKTPOJIUTOB C PA3IMYHBIM  XapakrepoMm cBsizu. (CTerneHb
ANEKTPONUTHYECKOM nucconnanuu. CUbHbIE U c1a0ble 371eKTPOIUTHI.

OCHOBHBIC TOJIOKCHHUSI TEOPHH SJIEKTPOJIUTHUECKON awccormarmu. Kiaccubukarmms
HMOHOB U UX cBoicTBa. KHCIIOTBI, OCHOBaHUS U COJM KakK 3JEKTponuThl. X kimaccudukauus u
JIUCCOIUAIIUS.

OO0mue XUMHUYECKHME CBOMCTBA KHUCJIOT: M3MEHEHHE OKpackd HHIUKaTOPOB,
B3aUMO/ICHCTBUE C METAJIAMU, OKCUAAMH U TUJIPOKCUIAMHU METAJIJIOB U COJISIMUA. MOJIEKYIIsIpHbIE
Y MOHHBIE (TIOJIHBIE U COKpAIIEHHbIE) YPABHEHUS PEAKIU.

XUMUYECKUN CMBICT COKpPAlIEHHBIX YPAaBHEHUW. YCJIOBUS IMPOTEKAHUA PEAKUUNA MEKIY
3JIEKTPOJIUTAMHU JI0 KOHIA. Psii aKTUBHOCTH METaJIOB.

OO0me XMMUYECKUE CBOMCTBA IIEIOYEH: B3aUMOJICHCTBUE C KHUCIOTaMH, OKCHUIAMU
HEMeTaUIoB, conlsaMu. OOmue XHMHYECKHe CBOMCTBA HEPAaCTBOPUMBIX OCHOBAaHUM:
B3aUMO/ICHCTBUE C KUCTIOTAMH, PA3JIOKEHUE TIPH HarPeBaHUU.

OO0mue XUMHUYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJCIHCTBHE C KHUCIOTaMH,
1IEJI0YaMHU, COJIAIMU U METaJUIaMH. B3auMoaencTBue KUCbIX COJIEN CO IIEI0YaMHU.

['unponu3, kak 0OMEHHOE B3aUMOJICHCTBUE coJiel ¢ BOAOH. ['MIpoian3 coiau CHUIBHOTO
OCHOBaHUS ¥ C1a00¥ KHCIOTHI. [ MIposIi3 cou c1aboro OCHOBAaHUS M CHUIBHOUM KUCITOTHI. [lIkama
pH.

CBolicTBa KUCIIOT, OCHOBaHUH, OKCUJOB U COJIEH B CBETE TEOPUHU DIEKTPOIUTHUECKOMN
JUCCOIMAIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

JleMoHCTpAaLUK.
* lcnpiTaHue BEIIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOTHOCTb.
*  3aBHCHMOCTb 3JIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIMH.
* JIBM>KE€HME OKpALIEHHBIX HOHOB B JIEKTPUYECKOM I10JIE.
* OmnpeneneHue xapakTepa Cpe/ibl B paCTBOPAX COJICH.
JlabopaTopHbIie ONBITHI.
13. Jlucconmanus caaObIX SIEKTPOIUTOB HA IIPUMEPE YKCYCHOM KHCIIOTHI.
14. Nsmenenue okpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakuus HeliTpanu3anuy pacTBoOpa MEIOYU Pa3IMYHBIMU KUCIOTAMH.
16. TMonyuenme ruppoxcuna meau (11).u ero B3anMonecTBIE C Pa3IMYHBIME KHUCIOTAMH.
17. BzaumoneiictBue cuibHBIX KUCIOT ¢ okcuaom mean (11).
18-20. B3anmopeiicTBie KUCIOT ¢ METaJlIaMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-MOH.
22. Tlony4eHue cTyHs KPEMHUEBOM KHCIIOTEL
23. KauecTBeHHas peakiys Ha XJIOPHUJL - MU CyIb(aT-HOHEI
24. VIsMeHEeHne OKPacKH MHIUKATOPOB B IEIOYHOM Cpee.
25. B3anMoieliCTBHE IEI0UeH ¢ YIIEKUCIBIM Ta30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. Tonyuenue rugpokcuna meau (1) u ero pasznoxenue.
28. BzaumoeiicTBrE KapOOHATOB ¢ KMCIOTAMH.
29. TTonyuenue ruapoxcua xenesza(lll).
30. BzaumonelicTeue xenesa ¢ pactBopoM cyibdara meau (I1)
IIpakT4yeckune padoThI
1. CsoiictBa KHMCIOT, OCHOBaHMH, OKCHUIOB U COIEH B CBET€ TEOPHHU



BHCKTpOHHTquCKOﬁ Jucconruanu 1 OKHUCIIMTCIIBHO ~-BOCCTAaHOBHUTCIIBHBIX peaKquI
HeMeTajibl 1 HX cOeIUHEHUA

CtpoeHue aTOMOB HEMETalIOB M uX mnonoxeHue B Ilepuogmueckoit cucreme. Psn
AJIEKTPOOTpULIATENbHOCTU. KpucTtaminueckue pelméTku HEMETallIoB — IIPOCTBIX BELIECTB.
Amnotponus u e€ npuunHbl. Guznyeckue cBoiicTBa HeMeTawoB. OOIIMe XUMUYECKHE CBOWCTBA
HEMETAJJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

["anmorensl, cTpoeHUE UX aTOMOB M MoJeKyl. DPu3nyeckue M XUMHUYECKUE CBOICTBa
raJIOr€HOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB rajlOr€HOB B 3aBUCHMOCTH OT UX I10JIOKEHHUS B
[Tepuoanueckoit cucreme. HaxoxxaeHue rajioreHoB B MPUPOJE U UX MMOJIydeHUE. JHAUCHHUE U
IIPUMEHEHHE T'aJIOTEHOB.

["amoreHoBOJOPO/IBI M COOTBETCTBYIOIIME WM KHCIOTHI: IIJIJaBUKOBAs, COJIsHAd,
OpomMoBOZIOpOJIHAs, MO0BOJOpoAHAasA. ['amoreHuasl. KauecTBeHHbIE peakuM Ha TajJOreHH-
uoHbl. [I[puMeHeHne coeIMHEHNH TalOTeHOB U UX OMOJIOTUYECKAs POJIb.

OO6mas xapakrepuctuka 3meMeHToB VIA-rpynmnel. Cepa B npupoae U €€ MOoJydeHHE.
AmnoTtponHble MoaupUKAMM Cepbl M WX CBOWCTBAa. XHMHUYECKHE CBOICTBa cepbl M €€
MIPUMCHCHUE.

CepoBo0pO/I: CTPOEHUE MOJIEKYJIIBI, (PU3NUYECKHE U XMMUUECKHE CBOMCTBA, MOJIy4eHUE U
3naueHnue. CepoBogopoanas kuciota. Cynbduasl u ux 3HadeHue. JlromuHodopsl.

Oxkcup cepsl (1V), cepraucras kucnota, cyibhuthl. KauecTBeHHas peakius Ha Cynb(ur-
HOH.

Oxcun cepwl (VI), cepnas kucnota, cynbdarel. Kpucrammoruaparel. KauecTBenHas
peakuus Ha CylIb(aT-HOH.

CepHas KUCJIOTa - CHIIbHBIN 37eKTpoauT. CBoMcTBa pa30aBIeHHON CEPHOI KUCIOTHI, KaK
TUMTUYHON KHCIIOTHI: B3aMMOJICHCTBHE C METAJZIAMH, OCHOBHBIMA M aM(OTEPHBIMH OKCHJIAMH,
OCHOBaHUSMHU U aM(OTEPHBIMU THAPOKCHAAaMH, colisiMu. KauecTBeHHas peakius Ha cynbdar-
VOH.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynnel. A30T, CTPO€HUE aToMa U MOJIEKYIIBI.
Ouznyeckue W XUMHYECKHE CBOWCTBA M TMPUMEHEHHE a3zoTa. A30T B MPHUPOAE H €ro
Ouosiornyeckasi pob.

AMMHUaK, CTpoeHHE MOJIEKYJIbI U PU3NYECKUE CBOMCTBA. AMMUaYHas BOJa, HAIIATHIPHBIN
CHUPT, THJpaT aMMHuaka. JIOHOpPHO -aKUENTOPHBIH MeXaHU3M OO0pa30BaHMsI KaTHOHA aMMOHHSL.
BoccranoBurenpHbie cBoiicTBa ammuaka. Conu aMMOHHSA M WX TpuMeHeHue. KadecTBeHHas
peakIus Ha KaTUOH aMMOHWUSI.

Oxkcuapl a3oTa: HecoJaeoOpa3yrolue UM KUCIOTHBIE. A30THCTasi KUCIOTa U HUTPUTHL
A30THas KuCI0Ta, €€ mojiyueHue u ceorictBa. HuTpaThl.

®ochop, ctpoenue aroma u amiorponus. Docunbl. Pochun. Okcun docdopa(V) u
oprodochopnas kucnota. Docdarter. Dochopusie ynodpenus. MHCEKTHITUABL.

OO0mas xapakTepucTuka 3meMeHTOB [V A-Tpynmbl: 0COOEHHOCTH CTPOEHHS aTOMOB,
MPOCTHIX BELIECTB U COETUHEHHUI B 3aBUCHMOCTH OT TOJIOKEHUs 31eMeHTOB B [leproanueckoit
cucteme. Yriepol. AJIOTponHble MoaudUKAIK: anmas, Tpadut. AMOpGHBIA yriiepoa U ero
copTra: caxka, AaKTHUBUPOBAaHHBIA yrojb. ApncopOuus. XHMHYECKHE CBOWCTBA yriepoja.
Kokcoxummuueckoe Ipou3BOJCTBO U €ro npoaykius. Kapoumsl.

Oxkcun yrimepona(ll): crpoeHune Momekynbl, mHojlyueHue M ero cpoiictBa. Oxcup
yraepoaa(lV): cTtpoenue MoyeKysbl, MOTYYEHHE W €ro CBOWCTBA. YrolbHas kuciora. Comnu
YrOJIbHOM KUCJIOTHI: KapOOHATHI U THAPOKapOOHaThl. TeXHUYecKas U MUILEeBas CoJa.

Heoprannueckne u opraHM4ecKkue BEIIECTBA. YTJIEBOAOPOJbl. XMMUYECKOE CTPOCHUE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COCTMHEHHUS aTOMOB B MOJIEKYJIE IO BaJIECHTHOCTH.

MeraH, 3TaH, KaK MpeelbHbIC YIIIeBOJOPOIbl. DTUJICH U alleTHIICH, KaK HelpeIeIbHbIe
(HeHachllleHHbIe) yrieBojoponabl. ['openue yriaeBomopoaoB. KadecTBeHHblE peakuuu Ha
HENpPEENIbHbIE COCUHEHHUS.

OTHIIOBBI CHUPT, €ro IOJydeHHWe, NpUMEHEHHe U (U3MOJOTHYECKOE JICHCTBHE.
TpéxaToMHbIi criupt rauneprH. KauecTBeHHas peakuysi HA MHOTOATOMHBIE CIIUPTBI. YKCYCHas -



MIPEJICTaBUTEIND Kilacca KapOOHOBBIX KHCIIOT.

Kpemnuii, crpoenne ero aroma u coiictBa. Kpemuuit B mpupozge. CHIMIMABI U CUJIAH.
Oxkcua kpemuusi(1Y). KpemuueBas kuciora u €€ comu.

[IpousBoacTBO crekna W nemeHta. [Ipogykuusi CHUIMKAaTHOM MPOMBIIUICHHOCTH:

ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, dasHc.
OnTryeckoe BOJIOKHO.

Hemerannsl B mpupope. ®dpakuuoHHas NEperoHka MXUAKOTO BO3AyXa Kak CIOco0
NOJY4YeHUs1 KHCIOpoAa, a3ora, aproHa. llomyuenwe dochopa, KpemHus, Xxjopa, Hona.
DJIEKTPOJIN3 PaCTBOPOB.

[TonydyeHne CepHOM KHUCIOTHL: CBIPbE, XHUMHU3M, TEXHOJIOTMYECKAs CXE€Ma, METOH
KUIISILETo CJIOS, MPUHIUIIBI TEII000MEeHa, MPOTUBOTOKA U nupKysauuu. Oneym. [IpousBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIIOTMYECKAs CXEMA.

JdeMoHcTpannn

Konnekuus HemeTanios.

Mopnenu KpUCTaUIMYECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HATOp U MPUHIMIIBI €70 PAOOTHI.

["openune HeMeTaIoB - MPOCTHIX BEIIECTB: cepbl, (hocdopa, APEBECHOTO YTIIs.
OO0pa31bl rajJoreHoB - IPOCTHIX BEIIECTB.

B3anmopeiicTBre rajnoreHoB ¢ METaJUIaMH.

BoiTecHenue xsopa 6poMoM UM 0J1a U3 pacTBOPOB UX COJIEH

Konnekuus npupoIHbIX COEAMHEHUH XJIOpAa.

B3aumogeiicTBue cepsl ¢ MeTauIaMH.

['openue cepsl B KUCIOPOJIE

Konnekuus cynbGuaHbx pya.

KauectBenHast peakuus Ha CyIbGUA-UOH

ObecrBeurBaHUE OKPALLICHHBIX TKAHEH U I[BETOB CEPHUCTHIM I'a30M.
B3anmopeiicTBre KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.
OO0yrirBaHyue OpraHMYECKUX BEIIEeCTB KOHIEHTPUPOBAHHOMN CEpHON KUCIOTOM.
Huarpamma «CocTtaB BO3Iyxan.

Buneogpparments! u cnaiast «IItnusu 06azapei».

[Tonryuenue, cobrpanue 1 pacrio3HaBaHUE aMMHAKa.

Paznoxxenune GuxpoMara aMMOHUS.

B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOW KUCIIOTHI C MENIBIO.

['openne uyepHOro nopoxa

Pa3noxxeHne HUTparTa Kajaus U TOPEHUE IPEBECHOTO YTroJIbKa B HEM

OO6pa31pl IPUPOAHBIX coeAMHEHUH (pocdopa.

['openue docdopa Ha BO31yXe U B KUCIOPOJIE.

[Tonydyenue 6enoro gochopa 1 UCHIBITAHUE ETO CBOMCTB

Konnexkuust «O0pa3ibl NpUPOAHBIX COETUHEHUHN YTIIepoay

IToptper H. JI. 3enuuckoro. Ilormomenne akTUBUPOBAHHBIM YIJIEM PacTBOPEHHBIX
BELIECTB UJIU a30B.

Y CeTpoiCcTBO IPOTUBOTA3a.

Mopenu MOJeKy1 MeTaHa, 3TaHa, TUJICHA U alleTUJICHA.

B3aumoneiicTBue sTriIeHa ¢ OpOMHOM BOJIOM M pacTBOPOM MepMaHraHaTa Kajus.
OO0111e XMMUYEeCKHe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KHUCIIOTHI.
KauecTBeHHas peakuus Ha MHOTOaTOMHBIE CIIUPTHI.

Komneknus «O6pa3isl MPUPOIHBIX COSTUHEHUN KPEMHHMS.

Konneknus crekna, KepaMHUKH, [IEMEHTA U U3JEINI U3 HUX.

Komnexknus npoaykuuy CUIIMKaTHOW MPOMBIIIIIEHHOCTH.

BuneodparmenTs! u cnaiiasl « [ Ipou3BOACTBO CTEKIA U LIEMEHTAY.



e Komneknus «IIpuponHble coeAMHEHNS HEMETAIITIOBY.
e Buneogpparments! u cnaiiapl «@pakimoHHas MEPErOHKA KHUIKOIO BO3LyXa»
e Buneopparmentsl u cnaiinel «llomyueHue BoAoOpoAa, KHCIOpPOJa M TalOr€HOB
AIIEKTPOIUTUIECKUM CIIOCOOOMY.
Mogenu anmaparoB )1 IPOU3BOJICTBA CEPHOM KUCIIOTHI.
Mogenb KUsero ¢ios.
Mopenb K0JIOHHEI CHHTE3a aMMHAKa.
Buneodparmentst u crnaiiasl «I [pon3BoICTBO CEPHOM KUCIOTHDY.
e Buneogpparments! u cnaiiasl «I Ipou3BoCTBO aMMHaKa.
e Komnexnus «CpIpb€ Ul MOIYYEHHS CEPHON KUCTIOTHI.
JlabopaTopHbIe ONBITHI
31. Pacnio3sHaBaHue rajoreHuI-HOHOB.
32. KauecTBEeHHBIE pEaKIMHU Ha CYIb(aT-HOHBbL.
33. KauecTBeHHas peaknus Ha KATHOH AMMOHHUSI.
34. Xumuueckue CBOMCTBA a30THOM KMCIIOTBI, KAK DJIEKTPOJIUTA.
35. KauecTsennble peakiuu Ha pocar-1uoH.
36. [TonydyeHue U CBOWCTBA YTOJILHON KUCIIOTHI.
37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
38. IIpomyckanue yrieK|CIIoro ra3a 4epes3 pacTBOp CHJIMKATa HATPHS.
IIpakTyeckue padoTnl
2. VI3yuenue CBOUCTB COJITHON KUCIIOTHI.
3. 3yuenue CBOWCTB CEPHOM KUCIIOTHL
4. TlonyueHre aMMHUaKa ¥ U3y4E€HUE €r0 CBOWCTB.

5. HOHy‘ICHI/IC YTJICKUCIIOTO Ira3da U U3y4CHUC CTro CBONCTB.
MeTajjibl H X COeAMHEHUS

[Tonoxenne meramnoB B llepuogmueckod cucreme Xxumudeckux snemeHtos [l .
MenpeneeBa, CTpOCHHE HUX aTOMOB M KPUCTAUIOB. MeTamnyeckas CBsS3b U MeETaJUIMYecKas
KpUCTaJUIMYeCcKas pemeérka. @U3nyeckre CBOMCTBA METAUIOB: JIEKTPO- U TEIIONPOBOAHOCT,
OTpakarolas CoCOOHOCTh, TNIACTUYHOCTH. CIsIaBbl UEPHBIE U [IBETHHIE.

Mertannel Kak BOCCTAHOBHUTENU. OJEKTPOXUMHUYECKUN psAl HanpsokeHuil. BsaumopeiictBue
METaJIOB C HEMETAJIaMH, OKCUAaMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHS.

CtpoeHue aTOMOB M IPOCTBIX BELIECTB ILIEIOYHBIX METAIOB. 3aBUCUMOCTh (U3UYECKUX U
XUMHUYECKUX CBOMCTB IIEIOYHBIX METAIIJIOB OT 3apsA0B siiep UX aTOMOB. OKCHUJIbI U THAPOKCHIBI
LIEJIOYHBIX METAJUIOB, UX IOJIy4EHHE, CBOWMCTBA, MPUMEHEHHE. BakHeHnme coiu MIENOYHBIX
METaJIOB, UX 3HAYEHUE B KUBOM U HEXKUBOI MPUPOJIE U B )KU3HU YETIOBEKA.

CrpoeHne aTOMOB M TPOCTBIX BEIIECTB IIEJIOYHO3EMENBHBIX METALIOB. 3aBUCHMOCTh
(bU3MYECKUX U XUMUYECKHIX CBOMCTB MIEIOYHO3EMETbHBIX METAJNIOB OT 3aps 0B SAEp UX aTOMOB.
OKCHIBI ¥ TUJIPOKCHJIBI IIETTOYHO3EMENIbHBIX METAJUIOB, X MOJy4YeHNe, CBOMCTBA U IPUMEHEHHE.
Baxueiimme conu mEnoyHo - 3eMeIbHbIX METANIOB, UX 3HAUEHUE B IPUPOJIE U KU3HU YEJIOBEKa.
KapOonHaTs! 1 THAPOKapOOHATHI KAJTBIIHS.

KéctkocTh BoAbI: BpeMeHHass U mocTosiHHas. CrocoObl yCTpaHEHUsI BPEMEHHOW >KECTKOCTH.
Cnioco0On1 ycTpaHeHus1 MOCTOSTHHOM kKEcTKOoCcTH. MoHuThl. CoeMHEHUST aTIOMUHHS B TIPUPOJIE.
XuMuyeckue cBONCTBa amtoMuHUS. OCOOCHHOCTH OKCHAAa WM THIPOKCHIA AaTIOMUHHUS Kak
aMm(doTepHBIX coeMHEHUH. BaxkHeimue comm amroMuHus (XJIOpHI, cyabdar).

OcobeHHoCTH CTpOeHUs aToMa xeinesa. JKene3o B pupojie. Baxkneiime pyasl sxene3a. OKcusl
u ruapokcunbl xxeneza(ll) u sxenesa(lll). Comu xeneza(ll) u xeneza(lll). ObnapyxeHrne MOHOB
KaTHOHOB eJje3a B pacTBOpe. 3HAaUCHHE COSMHEHUN Kene3a.

Koppo3us xumuueckast v 3J€KTpOXUMHUYECKasl. 3allluTa METAIVIOB OT KOPpO3uu. MeTasibl B
npupojie: B CBOOOAHOM BUJE U B BHJIE coequHeHui. [lorstre o meramtypruu. UépHas u



1BETHAsI MeTaJLTyprus. [lupomeraniayprus, ruIpoMeTaIyprus, 3JIeKTPOMETAIUTYPIHUsl.
Jomennsrii npomecc. [lepepaboTka dyryHa B cTaib. DNEKTPOJIA3 PACTLIABOB.
JemMoHCTpauMu

* BsaumopnelicTBue HaTPUsl, IUTUS U KAJIBLKS C BOJOM.

* ['opeHue HaTpUsl, MarHus U ’*eje3a B KUCIOPOJIE.

* Bcnblika TEpMUTHOM CMECH.

* BsaumoaeicTBHE CMECH MOPOLIKOB CEPBI U JKEJe3a, IUHKA U CEPBI.

* BsaumopeiicTBUE aIFOMUHUS C KUCJIOTaMU, IIEJI0YaMH U BOJIOM.

* BsaumogaeiicTBue xeie3a U MEAH C XJIOPOM.

* BsaumoneicTBUE MEAU C KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCJIOTOU

(pa36aBiIeHHOW U KOHIICHTPUPOBAHHOM ).

* Okpacka MIaMEeHH COSUHEHUSAMH IIETOUYHBIX METAJIJIOB.

* Okpacka MmIaMeHH COSTUHEHUSAMH IIETOYHO3EMENIbHBIX METAILIIOB .

* ['ameHue U3BECTU BOJOM.

* [lomydeHue KECTKOW BOJBI B3aNMOJEHCTBUEM YIJIEKUCIIOIO ra3a ¢ U3BECTKOBOM BOAOM.

* VYcTpaHeHHe BPEMEHHOM KECTKOCTU KUIISTYCHUEM U JOOABKOU COJIBI.

* VYcrpaHeHHEe MOCTOSHHOM KECTKOCTU JOOABKOW COIBI.

*  VIOHUTHI ¥ IPHUHIIUII UX JCHCTBUS (BUICOPPArMEHT).

*  Komtekuust npupOJHBIX COCIUHEHNUN ATTFOMUHMS.

*  BuzaeodparMenTsl U cnaiiipl «OKCUI ATIOMUHUS U €T0 MOJU(BUKALIAN.

* [lomyuenue am(poTEpHOTO TUAPOKCHIA ATFOMUHUS U UCCICIOBAHNUE €TI0 CBOMCTB.

*  Komnekuusa « XUMUYECKHE UCTOYHUKH TOKa.

* Pe3ynpTaThl JUIMTEIBHOTO SKCIEPUMEHTA IO U3YYEHHUIO KOPPO3UH CTAIBHBIX U3/IENIUI B
3aBUCHUMOCTH OT YCJIOBHH MPOIIECCOB.
* Boccranosnenue menu u3 okcuaa menu(ll) Bomopomom.
* BugeodparmenTsl u cnaiiibl « Ipou3BOJACTBO UyTryHa U CTAIN».
*  BuneodparmenTs u cnaiiapl «3aenus u3 4yryHa u ctaiam.
* BugeodparmenTsl u cnaiiipl « Ipou3BoACTBO alFOMUHUS.
JlabopaTopHblie ONBITHI
39.B3aumozeiicTere xenesa ¢ pactBopom cyabdara meau(ll).
40.HOJ‘Iy‘{eHI/Ie HU3BECTKOBOM BOJBI 1 OIIBITHI C HEH.
41.TTonyuenue ruapoxcunos xenesa(ll) u (11).
42.Ka4ecTBEHHBIE PEaKIIUK HA KATHOHBI JKEJIE3a
IIpakT4yeckue padoThI
6. Tlomy4eHue KeCTKON BOIBI M CIIOCOOBI €€ YCTpaHEHHS.

7. PeleHue SKCIEPUMEHTAIBHBIX 33124 10 TeMe «MeTasuiby».
XuMus H OKpyKaoLas cpeaa

Ctpoenue 3emiu: Apo, MaHTHUS, 3€MHAs KOpa, UX XUMHUYECKU cocTaB. JIutocdepa u eé
XUMHYECKHM cocTaB. MuHepansl. Pynbl. Ocagounbie nopoasl. [lose3Hsle nekomnaemsle.
XuMuyeckuit coctaB ruipochepbl. XMMUUECKHHM cOCTaB aTMOCHEPHI.
VICTOYHNKH XUMUYECKOTO 3arpsi3HEHNs OKpy»Katolien cpeabl. [ modanbHble H9KOTOTHYECKue
poOJIeMbI YeJIOBEUECTBA: MAPHUKOBBIA 3 (PEKT, KUCIOTHBIE T0KIH, O30HOBBIE JIBIPHI.
MesxyHapoIHOe COTPYIHHUYECTBO B 00JIACTH OXPaHBI OKPYKAIOIIEH Cpe/ibl OT XUMHUYECKOTO
3arpsi3HEHUs. «3e€Has XUMHUSD.
JleMoHCTpanuu

* Buneodparmentsl u ciaiiapl «CTpoeHne 3eMiIn U €€ XUMUUECKHUI COCTaBy.

* Komnekius MUHEpPAIOB U TOPHBIX MOPOJI.



*  Komnekuus «Pyapl METaIIOBY.
* Buneodparments! u cnaiiapl «I 100anbHbIe SKOJIOTHYECKHE TPOOIEMBI YEIOBEYECTBAY.
JlaGopaTopHble ONBITHI
43. U3yuenue rpauTa.
O06001meHne 3HAHUIA M0 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
MoaroroBka k OCHOBHOMY IroCy1apCTBEHHOMY IK3aMeHYy
CrpoeHnue aroma B COOTBETCTBUH C MOJOKEHUEM XUMHUYECKOT0 3emMeHTa B [leproanueckoit
cucrteMe. CTpoeHHE BEIIECTBA: XMMHUYECKasl CBSI3b U KPUCTAUIMUECKHE PEHIETKUA. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEIIECTB (METAUIOB, HEMETAJIOB, 0J1aropoIHbBIX
ra3oB) OT MOJIOKEeHHsI AMeMeHTOB B Ilepuonmyeckoil cucteme. THMOIOTUS HEOPraHUYECKHX
BEILECTB, JCJICHNE UX Ha KJIacchl U rpynisl. [IpencraBurenu.
[Ipu3Haky U yclioBUs MPOTEKAaHUSI XUMUUECKUX peakuuid. TUMOIorus XMMUYECKUX PEaKLHil 1o
pa3iNYHbIM OCHOBaHUsAM. Peaknuu moHHOTO oOMeHa. OKHCIUTENIBHO-BOCCTAHOBUTEIbHBIC
peaKkiuu.
XUMUYECKUE  CBOWCTBA MPOCTBIX  BEIIECTB.  XapaKTEpPHblE  XMMHUYECKHE  CBOMCTBa
coJieoOpa3yrIIUX OKCHUIOB, THIPOKCHIIOB (OCHOBAaHUH, KUCIOT U aM(OTEPHBIX TUIPOKCHUIOB),
COJICH.



4. TemaTudeckoe IJIAHUPOBAHUE, B TOM YHUCJI€ C YIETOM paﬁoqeﬁ nporpaMmMmsbl BOCMUTAHUSA ¢ YKA3aHUEM KOJIUYECTBA YaCOB, OTBOAUMBIX

HA OCBOEHHE KAXKI0i TeMbl:

Paszpnen Kou- Tembl Koa- OcHOBHEBIE BU/IBI 1eSITEJILHOCTH 00y4alouxcs (Ha ypoBHe OcHoBHBIE
BO BO YHUBEPCAJIbHBIX y4eOHBIX JeicTBHIT) HalpaBJIeHUs!
4acoB 4acoB BOCIIMTATEIbHOM
JeATeJbHOCTH
8 KJIACC
HavasnbHble NOHATHSA U 20 9 + | IIpenmer xumuu. Poss 1 OOBACHAIOT, YTO MPEIMETOM U3YUYECHUS XUMHUHU SBIISIIOTCS BEIIECTBA, UX IlenHOCTH HAy4YHOTO
3aKOHBI XUMHU 14.p.B | XMMUH B XKU3HU YEJIOBEKA CBOMWCTBA U UX MpeBpalleHus. Pa3nuuaror Tena 1 BellecTBa, BEIlecTBa U MO3HaHUS.
MaTepHabl. Y CTAaHABIMBAIOT IIPUYNHHO-CIICACTBEHHBIE CBA3U MEXKIY OKosorndeckoe
CBOMCTBaMH BEIIECTB U UX IPHMCHEHHEM BOCTIMTaHHUE.
XapaKkTepu3yIoT NMOJIOXKUTEIBHYIO U OTPHIATEIBHYIO POJIb XUMHUH B kn3HU | [larproTtnueckoe
COBPEMEHHOT'0 O0IIECTBA. BOCTIMTaHHE.
ApPryMEeHTHPYIOT CBOE OTHONIEHHE K XeMODHINH B XeMO(oOHH.
Mertoap! H3yUCHHS XUMUHT 1 XapakTepu3ylOT OCHOBHBIE METOABl W3YUYCHUS ECTECTBEHHO-HAYYHBIX
JVCIATUINH.
[IpuBoIAT NpUMeEpH! MaTepHATIBHBIX ¥ 3HAKOBBIX MJIIM CUMBOJIBHBIX MOJIEIIEH,
UCIIONIb3yEMbIX Ha ypoKaxX (M3HKH, OHMOJIOTHH U TreorpaduH.
Co0Oupator 00bEMHBIE U MAPOCTEPIKHEBBIE MOJEIN HEKOTOPBIX XUMHYECKUX
BEIIIECTB
ArperaTHbIE COCTOSTHUSA 1 PaznuuyaroT Tpu arperaTHeIX COCTOSIHMS BEILECTBA. Y CTAHABIUBAIOT
BEIIIECTB B3aMMOCBS3H MEXy HUIMH Ha OCHOBE B3aMMHBIX IIEPEXO0JIOB.
NmmocTpupyIOT 3TH IIePeX0 bl IPUMEPaMHU.
HabnronatoT XUMUYECKHUH SKCTIEPUMEHT U JIENIAI0T BBIBOJIBI HA OCHOBE
HaOIIONEeHUH
[MpakTryeckas padbora Ne 1 1 PaboraroT ¢ 1abopaTopHEIM 000pyJOBaHHEM U HAarpeBaTeIbHBIMU
«3HAaKOMCTBO C npudopaMu B COOTBETCTBUH C NPABMIIAMH TEXHUKH O€30IaCHOCTH.
71a00paTOPHBIM BBINONHAIOT pOCTEHIIINEe MAaHUITYJISIIAN C JTA00PaTOPHBIM 000PYIOBaHUEM:
obopynosanueM. [IpaBuia ¢ 1abOpaTOPHBIM IITATUBOM, CO CIIMPTOBKOM
TEXHHKH 0€3011aCHOCTH OdopmisIoT 0TYET O IPOJIETaHHOM paboTe
mpu paboTe B KaOMHETE
XFMHUN
Ou3nyecKue IBICHNS B 1 Pasnnuaror Qu3nueckue 1 XUMHUYECKUE SIBJICHHS, YUCTHIE BENIECTBA 1

XHUMHHU

cmecu. KimaccupumupyroT cmecH.

IIpuBoasAT npUMeEpsI CMECEH PAa3IMYHOIO arperaTHOrO0 COCTOSHUS.
YcTaHaBIMBaOT MPUYUHHO-CIECICTBEHHBIC CBSI3U MEXAY (PH3HUECKUMH
CBOMCTBaMH BEIIECTB CMECH M CIIOCOOaMK UX pa3zaeneHus. Paznnyaror ux,
ONHCHIBAIOT U XapaKTEPHU3YIOT MPAKTHUECKOE 3HAUCHUE.




[MpakTuaeckast padota Ne 2
<AHaIN3 TTOYBB»

Paboratot ¢ mabopaTopHBIM 000PYIOBAHHEM W HaTrpeBaTEIILHBIMHU
pubOpaMu B COOTBETCTBHH C MPABIJIAMH TEXHUKU 0€30TIaCHOCTH.
BrInmonHAIOT npocTeiiinue npuéMbl 00panieHus ¢ 1a00paTOPHBIM
000pyJI0BaHUEM: BOPOHKOM, PUIBTPOM, CIIUPTOBKOM.

Ha6mroarot 3a CBONCTBAMU BEILECTB U SBICHUSIMH, TPOUCXOSIIUMHE C
BEIIIECTBAMH.

OnuCHIBAIOT XUMUYCCKUN IKCTIEPHUMEHT C TIOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA U SI3bIKA XUMUH.

JlenaroT BBIBOJIBI 1O PE3yJIbTaTaM MPOBEAEHHOIO IKCIIEPUMEHTA

ATOMHO- MOJICKYJIIPHOE
ydyeHue. XuMHU4ecKue
SJIEMEHTHI

OOBACHSIOT YTO TAKOE XUMHYECKHH JIEMEHT, aTOM, MOJIEKYJIa,
QJUIOTPOIIHSL, HOHBI.

PazinyaroT mpocThie U CI0XXHBIC BELIECTBA, BELIECTBA MOJICKYJIIPHOTO U
HEMOJICKYJIAPHOTO CTPOCHUS. Y CTAHABIMBAIOT MPUYMHHO-CIICICTBCHHBIC
CBSI3M MEKY COCTABOM MOJIEKYJ M CBOMCTBAMH aJUIOTPOITHBIX
MouduKamil KuciIopoa.

DopMYyJIHPYIOT OCHOBHBIE MTOJ0KEHUSI AaTOMHO-MOJIEKYJISIPHOTO YUEHUS

3HAKU XUMHYECKHX
3JIEMEHTOB.

HaspiBaroT 1 3aMCBIBAIOT 3HAKH XMMHYECKUX 3JIEMEHTOB. XapaKTePU3YIOT
nH(pOpMaINIO, KOTOPYIO HECYT 3HAKH XUMUYECKUX 3JIEMEHTOB.

OOBACHAIOT STUMOJIOTHUECKUE Hayajla Ha3BaHUI XUMHYECKHUX 3JIEMEHTOB U
UX OTACJBbHBIX TPYMIL

Ileprnonuueckas Tabnuia

XUMHNYCCKUX DJICMCHTOB H

n.
Menneneesna.

OnHCHIBAIOT CTPYKTYPY TaOIUIIBI XUMHUYSCKUX 3emenToB 1. .
Mengeneesa. Pa3inyaioT KOPOTKONEPUOAHBINA U ATUHHONIEPUOIHBIN
BapuaHThl [lepuoaunueckoit cucremsl J. 1. Menaeneena

Xumuaeckue GopMyIIsl

Xumudeckue HopMyIIsl

OT0OpaxaloT COCTaB BEIIECTB C MOMOIIBI0O XUMHUYECKHX (HOPMYJI.
PaznnuatoT nHieKcH 1 KodhGuneHTs. HaXoaaT OTHOCHTENBHYTO
MOJIEKYJIIPHYIO MAcCy BELIECTBA U MaCCOBYIO JIOJII0 XUMUYECKOIO 3JIEMEHTA
B COCIMHEHUHU.

TpanciupyrT HHPOPMAIIKIO, KOTOPYIO HECYT XUMHUYECKUE (hOPMYJIbI

IBaneHTHOCTH

BanenTHocTh

OOBACHAIOT YTO TaKOE BAJICHTHOCTh. [IOHMMAIOT OTpakeHUe MopsaKa

COE/IMHEHHsI aTOMOB B MOJIEKYJIaX BELIECTB MOCPEICTBOM CTPYKTYPHBIX
dhopmyi. YaaTcs cOCTaBIsITh (HOPMYIIBI COSAMHEHHI TT0 BAJIGHTHOCTH U
ONIpPEAEIATh BAICHTHOCTD JJIEMEHTA IO (OPMYIIE er0 COSTUHEHHUS

XUMHUECKUE PEAKLINHU.

XapakTepHu3yIOT XUMHUYECKYIO PEaKIHio U € YYaCTHUKOB (PeareHTsl 1
MIPOAYKTHI PEAKIINH).

OnuceBalOT NPU3HAKU U YCIOBHS TEUCHHUS XUMUYECKUX PEAKIIHN.
PasnuuaroT 3x30T€pMUYECKUe U SHAOTEpMHUYECKHe peakuuu. COOTHOCAT
peaxkIyy TOPEHUs U IK30TEPMHUUYECKUE PEAKIIUU.

3akoH COXpaHCHHS MAaCChbl
BCHICCTB. XuMudeckue

DopMyIUPYIOT 3aKOH COXpaHEHHs Macchl BeulecTB. COCTaBISIOT Ha €ro
OCHOBE XMMHUYECKHE ypaBHeHHUs. TpaHcnupyoT uH}opManuio, KOTOpyio




YpaBHEHHUS

XUMHUYECKUE YPAaBHEHUS

HECYT XUMHUYECKHE YPaBHCHHUS.
DKCIEPUMEHTAIBHO MOATBEPKAAIOT CIPABEIJIMBOCTh 3aKOHA COXPAHEHUS
MacChl BEIIECTB

Turnpl XUMUYECKUX peaKui

Turbl XUMUYECKUX peaKkui

Knaccuguyupyrom XuMudeckue peakiMy 1o MPU3HaKy Yucia U cocTaBa
peareHTOB M NPOAYKTOB. Xapaxkmepusyiom pollb KaTau3aropa B
MIPOTEKAaHUN XUMUYECKON peaKIny.

Habmooarom w onucvléaiom XUMUYECKUH SKCIIEPUMEHT C TIOMOIIBIO
pycckoro (poJIHOro) sI3bIKa M SI3bIKa XUMHHU

[ToBTOpeHue u 0000IICHIE
rembl «HauanbHBIC TOHSTHS U
BaKOHBI XUMHN»

O060011ar0T ¥ CHCTEMATU3UPYIOT CBOM 3HAHUA 110 TeMe: «HauanbHsre
TIOHSTHS M 3aKOHBI XUMHUW». [IpUMEHSIOT Ha IPAKTHUKE paHee N3yYeHHBIN
Marepual, paboTas Mo TpyIIaM ¢ 3alaHUsIMH Pa3HOTO YPOBHS CJIOKHOCTH

KonTponbhas pabora Ne 1
«HauanpHble MOHATHS U
BAKOHBI XMMUI»

[IpuMeHSIOT Ha TIpaKTHKe paHee U3y4YeHHBIH MaTepHal, paboTas 1o
IpyInam ¢ 3alaHusIMU Pa3HOrO YPOBHS CII0KHOCTH, BBIIIOJIHSOT
KOHTPOJIbHYIO padoTy.

Bakneiniue
MpeACTaBUTEIN
HEOPTaHUYECKUX
BCIIIECTB.
KomndgecTBeHHBIC
OTHOIIICHHS B XUMHUHU

18

Bo3gyx u ero cocras

Xapaxmepu3zyrom 00bEMHYIO IO KOMIIOHEHTA TaAKOH MIPUPOIHOM ra30Boi
CMECH, KaK BO3AYX, H paccuumsiéarom €€ 1o 00bEMY 3TOM CMECH.
Onucvigarom 00BEMHBIN COCTaB aTMOC(HEPHOTO BO3IYXa U NOHUMAOM
3HAYEHUE NOCTOSIHCTBA ITOrO COCTaBa JUIsl 340POBbsI

Kucnopon

Xapaxmepu3zyiom 030H, KaK aJNIOTPOIHYIO MOAU(DHUKALIUIO KUCIOPOA.
Onucwisarom (pu3nyuecKre 1 XUMHYECKHUE CBOWCTBA, MOJNyICHUE U
MPUMEHEHHE KUCIIOPO/ia C MCIOJIb30BAHHEM PYCCKOTO (POIHOIO) A3bIKA
SA3bIKA XUMHUH.

Yemanaenueaiom TPUUUHHO-CIICACTBECHHBIC CBA3H MEXKIY HU3UUCCKAMU
CBOWCTBAMHM KHCJIOPOJIa U criocodamu ero cobupanus. [Ipogodsim,
HabI00am N ONUCHIBAON XAMUYECKUI AKCIIEPUMEHT I10 NOIYyYEeHHIO,
coOMpaHMIO U PACTIO3HABAHHIO KUCJIOPOa ¢ COOMIOCHIEM MIPaBUII TEXHUKHU
0e30MacHOCTH

ITpaxkTuaeckas pabora Ne3
«[lomy4yenue, cobupanue u
pacIo3HaBaHUE KHCIOPOAA»

Pabomarom ¢ n1abopaTopHbIM 000PYJOBaHUEM U HarpeBaTeIbHBIMH
pudopaMy B COOTBETCTBUH C NPABUIIAMH TEXHUKN O€3011aCHOCTH.
Buinoansrom npocteiiue npuéMel 00paieHuns ¢ 1ad0paTopHBIM
o0opyioBaHHEM: coOMpaTh IPUOOP IS MOYHYEHHS I'a30B, IPOBEPSTH €TI0
Ha repMETHYHOCTb M MCTIONb30BaTh JJIsl MoTydeHus kuciuopona. Cobupaiom
KHCJIOPOJ METOJIOM BBITECHEHUSI BO3/LyXa U pacnosnaiom ero. Habniwooaiom
3a CBOIMCTBaMH BELIECTB U SIBIICHUSMH, IIPOUCXOASIINMH C BELIECTBAMHU.
Onucvigarom XUMUYECKAN 3KCTIEPIMEHT C TIOMOIIBIO €CTECTBEHHOTO
(pycckoro Wi poIaHOTO) SA3bIKA U s3bIKa XUMUU. Cocmasnsaom OTYET 10
pe3yipTaTaM MPOBEJCHHOTO SKCIEPUMEHTA

Oxcupl

Buvldensiiom CylieCTBEHHbIC NPU3HAKH OKCUJIOB. /{arom Ha3BaHUs OKCHUIIOB
1o ux Gopmynam. Cocmasasrom GOPMYITbI OKCHIOB 10 X HAa3BaHHUSIM.

IlenHocTr Hay4HOrO
MO3HaHUS.
DKOJOTHIECKOE
BOCIIUTaHHE.
I'paxxnanckoe
BOCIIUTAHHE.
Tpynosoe
BOCITUTAHUE.
DopMHUpOBaHUE
KYJBTYPbI 3JJ0POBBSI.




Xapaxmepu3sylom TaKuX MPEICTAaBUTEICH OKCHIOB, KaK BOJA, YTIIEKUCIBII
ra3 ¥ HerauéHas U3BecTb

Bonopon

Xapaxmepu3syrom cOCTaB MOJICKYJIbI, (PU3UUCCKUC U XUMUICCKUC CBONCTBA,
MoJIydeHHe ¥ IpUMEHEeHHUe BOopoaa. Ycmanasnusaiom TPUUHMHHO-
CJICZICTBEHHBIE CBS3M MEXKIYy (PU3MICCKHMHU CBOHCTBAMU M CIIOCOOaMU
coOupaHust BOJOPOJIa, MEXIY XUMUUECKUMH CBONCTBAMH U €T0
MIPUMEHEHHUEM.

[MpakTnyeckas pabora No4
«[Tonyuenue, cobupanue n
pacro3HaBaHUE BOIOPOAA»

Pabomarom c nabopatopHbIM 000pY/IOBaHUEM M HarpeBaTEIbHBIMU
pudopaMy B COOTBETCTBUH C IIPABUIIAMH TEXHUKU O€3011aCHOCTH.
Bovinoansiom TpocTedinye MpueMbl 00palieHust ¢ 1a00paTOPHEIM
o0opyoBaHHEM: cOOMpaTh IPHOOP IS MOIYIEHHS Ta30B, IPOBEPATH €TI0
Ha FepMETHYHOCTh ¥ MCIIOIB30BaTh AJIs MoIXydeHus Bogopona. Cobuparom
BOJIOPOZ METOJIOM BBITECHEHHSI BO3/LyXa U pacnosuaiom ero. Habnoodarom
3a CBOICTBaMM BELIECCTB U SIBICHUSMH, IIPOUCXOASIINMH C BELICCTBAMH.
Onucwviearom XUMHYIECKUH SKCIIEPUMEHT C TIOMOIIBIO €CTECTBEHHOTO
(pycckoro Wiy poAaHOTO) A3bIKa U sA3bIka XUMHU. Cocmasnsaiom OTUYET 1O
pe3ynbTaTaM MPOBEJCHHOTO IKCIIEPUMEHTA

Kucnotsr

Amnanusupyiom  cocTtaB KHUCIOT. Pacno3uaiom KHUCIOTBI C TIOMOIIBIO
HHAWKATOPOB. Xapakmepusyiom HPEACTaBUTENEH KHUCIOT: COJSHYI0 U
CepHyI0. XapaKTepH3yIOT paCTBOPUMOCTh COSJANHEHUH C TOMOIIBIO TAOJIUIIBI
PacTBOPUMOCTH.

Ycemanaenusearom — TPUUUHHO-CIEICTBCHHBIC CBSI3M MEXIY CBOMCTBaMHU
COJISTHOHM M CepHON KUCIIOT U 00JIaCTSIMHU MX IPUMCHEHUSI.

Comn

Xapaxmepu3yrom CONM KaK MPOLYKTHI 3aMEIICHHUs BOJOPOJa B KHUCIIOTE Ha
MeTtail. 3anucviéarom HOPMYJIBI COJICH MO BAICHTHOCTH. Hazviearom conu
mo GopMymnam.

Hcnonvzyrom Tabnuiy pacTBOPHUMOCTH JJIsI XapaKTEPUCTHKU CBOHCTB COJIEH.
IIposodsim pacuéThl 10 hopMyaM coeit

KommaectBo BCIICCTBa

O6vscHAlOm 9TO TaKOe KOJIMYECTBO BEIECTBA, MOJIb, [IOCTOSHHAS
ABorapo, MOJIsIpHast Macca.

Pemenne pacuetHbIx 3aaa4

Pewaiom 3amadm ¢ HCTIONB30BaHUEM TTOHSATHI «KOJTUIECTBO BCIICCTBAY,
«MOJIApHAA Macca», «IOCTOIHHAA ABoranpo

MonspHsiii 00peM
ra3000pa3HbIX BEMIECTB

ObvsacHaom 9TO TAKOE MOJISIPHBIN 00beM Ia30B, HOPMaJIbHbIE YCIOBHS.
Pewatom 3a1a4u ¢ UCIOIb30BAaHUEM NOHATHH «KOJIMYECTBO BEILIECTBAY,
«MOJIIpHAs Maccay, «MOJIIPHBII 00BEM Ta30BY, KIIOCTOSIHHAS ABOTaIPOY.

PacuéThl 1o XUMHUYECKUM
YpaBHEHUSIM

PacuéThl N0 XUMHUYECKUM
YpPaBHEHHUSIM

Xapaxmepu3sytom KOITUIECTBEHHYIO CTOPOHY XUMHYIECKUX 0OBEKTOB 1
mpoueccoB. Pewtaiom 3a/1auyl ¢ NCHONb30BAHUEM HOHITUH «KOINYECTBO
BEIIIECTBAY, «KMOJIIPHAS MAccay, «MOJISIPHBIH 00bEM Ta30B», «IIOCTOSTHHAS
ABorazspo»

Boma. OcHOBaHHUSA

Ob6vacHAIOM 9TO TAKOe «OCHOBAHUAY, «HICJIOYNY, KKAYCCTBCHHAA PCAKI MY,




«uHIUKaTopy». Knaccuguyupyrom OCHOBaHHS MO PACTBOPUMOCTH B BOJIC.
Onpedensiiom TPUHALISKHOCTH HEOPTAHUIECKUX BEIICCTB K KIACCy
OCHOBaHUH 10 GopmyIie.

Xapaxkmepu3zylom CBOICTBA OTAEJbHBIX NPEJICTABUTENIEH OCHOBaHUM.
Hcnonvzyrom TabmUIly pacCTBOPUMOCTH JIJIs OTIPE/ICIICHUS PACTBOPUMOCTH
OCHOBaHUH.

PactBopsl. MaccoBas nonst
PacTBOPEHHOTO BELIECTBA

O0wvsicHsI0OmM 9TO TAKOE «MAcCOBasl TOJIS PACTBOPEHHOTO BEIICCTBAY.
Yemanasenusarom ananorun ¢ 00bEMHOMI J0JIEH KOMIIOHEHTOB ra30BOM
cMmecH. Pewarom 3a1a4i ¢ NCIOJIB30BAHMEM MOHATHH «MaccoBasi JOJIs
JJIEMEHTa B BEILIECTBEY, «MACCOBASI OIS PACTBOPEHHOTO BEIIECTBAY,
«00BeMHAs IO Ta3000pa3HOTO BEUIECTBAY

IIpaktudeckas pabora Ne
5 «[IpurorosieHue
pPacTBOpPOB coJIel ¢ uxX
3aJJaHHOW MacCOBOU

bi(0)) (5503

Pabomaiom ¢ mabopaTopHbIM 000pyJOBAaHHEM W HAarpeBaTEIbHBIMU
pudopaMy B COOTBETCTBUH C NIPABUIIAMH TEXHUKN O€301TaCHOCTH.
Buinoansiom npocteiinie mpueMsl 00pameHus ¢ 1abopaTopHBIM
000pyI0BaHUEM: C MEPHBIM IWIMHIPOM, C BecaMu. Habirooaiom 3a
CBOMCTBaMH BEILIECTB U SIBICHUAMH, TIPOUCXO/SIIMMU C BEIECTBAMU.
Onucwigarom 3KCIEPUMEHT € IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WU
POJHOTO) sI3bIKA U A3bIKa XUMUH. Cocmagnaiom OTYETHI IO pe3ysibTaTaM
MIPOBEACHHOI0 IKCIIEPUMEHTA

O0o001IeHNE U
cUcTeMaTHu3alys 3HaHUH 1o
TeMe: «BakHelmme
MpeCTaBUTENH
HEOPraHUYECKUX BEILLECTB.
KomnaecTBeHHBIC
OTHOIIICHHS B XUMHHI

OO000IarOT ¥ CHCTEMATU3UPYIOT CBOU 3HAHUS MO TeMe: «BakHelmme
HpeACTaBUTENN HEOPTaHHUECKUX BemecTB. KonndecTBeHHBIC OTHOIICHUS B
xuMHNY. I[IpUMeHSIOT Ha IPaKTHKE paHee U3YUEeHHBINH MaTepua, padoTtas
10 FPYMIAaM C 3aJaHUSIMU PA3HOTO YPOBHS CJIOKHOCTU

KontponpHas padora Ne2
o TeMe: «BakHelmme
MpeICTaBUTENH
HEOPTaHUYECKUX BEIECTB.
KomnaecTBeHHBIS
OTHOIIEHMS B XUMUI))

[TpuUMEHSIOT Ha MPAKTHKE paHee U3YYEHHBIH MaTepuan, paboTas 1o
rpyIIaM C 3aJaHUSIMHU Pa3HOTO YPOBHSI CII0KHOCTH, BBITIOJHSIIOT
KOHTPOJIbHYIO paboTy.

OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COETMHCHUI

10

Oxcuapl: Knaccupuranms
U CBOICTBa

ObvsacHaom 9T0 TaKOE HECOTIE00pa3yoIIie OKCUIBL, COIe00pa3yome
OKCH/JIbI, OCHOBHBIE OKCHJIbI, KUCTIOTHBIE OKCUIIBI. Xapaxmepu3zytom odmue
XMMHUYECKHE CBOMCTBA COIe00pa3yroNINX OKCHIOB (KUCIOTHBIX U
ocHOBHBIX) Cocmagisiiom ypaBHEHUs pEakUii C yUaCTHEM OKCHJIOB.
Habmooarom u onucvléaiom peakuuy ¢ y9acTHEM OKCHIOB C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MIJIM POJTHOTO) SI3bIKA U sI3bIKa XUMUH. [Ipo6odsim
OTIBITHI, ITOJTBEPIKIAIOIINE XUMUUECKHIE CBOMCTBA OKCHIOB C COOJIIO/ICHUEM
IIPaBWJI TEXHUKH 0€3011acHOCTH

IlenHocTy Hay4HOIO
IIO3HAHUS.
Oxonorudeckoe
BOCIIUTAHHUE.
Tpynosoe
BOCIIUTAHHUE.




OcHOBaHMS:
Kjaccu(UKaIus U CBOUCTBA

Cocmasnsiom ypaBHEHUS peaKIUi ¢ ydacTHeM OCHOBaHMU. Habarooarom u
ONUCHIBAIOM PEAKIMHU C YIACTHEM KHCJIOT C TOMOIIBbI0 €CTECTBEHHOTO
(pPyCCKOTO WJIHM POIHOTO) A3bIKA U SI3bIKA XUMUU. [Ip0600sim ONBITHI,
MTOJITBEPKIAIOIINE XUMUIECKUE CBOMICTBA OCHOBAHUH, C COOIIOICHUEM
MIPaBUJI TSXHUKU 0€30MaCHOCTH

Kucnotsl. Knaccuduxarnus
KHCIIOT

CBoiicTBa KHCIOT

Xapaxmepusyiom o01ne XuMuueckue cBoricta kucinor Cocmagnsiom
YPaBHCHHUS PEAKIUI ¢ y4acTUEM KHCIIOT.

Habmooarom u onucvléaiom peakuy ¢ y9acTHEM KUCIIOT C TIOMOILBIO
€CTEeCTBEHHOTO (PYCCKOTO M POTHOTO) SI3BIKA M SA3BIKA XUMHH.
IIposoosam OTBITHL, TOATBEPKIAOIINEC XUMHICCKIIE CBOMCTBA KUCIIOT, C
COOJTIOICHIEM PABHJI TEXHUKH 0€30MIaCHOCTH

Knaccudukanus coneit

CBoiicTBa coneit

Pa3nuuaroT MoHATHS «CPETHHUE COTI», KKUCIBIE COIM», KOCHOBHBIC COJIH.
XapakTepHu3yroT o0Iie XuMuIeckue cBoicTBa comeit. Cocmasnsirom
YpaBHEHHsI PEaKIuil C yaacTueM cojiei. Habnwooarom u onucvlgarom
peaKkiuy C y4acTHeM COJIeH C IOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MU
POJIHOTO) SI3bIKA U SI3bIKA XUMUH. [Ip06800sim OMBITHI, IOATBEPKAAIONINE
XMUMHYECKHE CBOUCTBA COJICH ¢ COOJTIOICHUEM MPAaBUIT TCXHUKH
0e301acHOCTH

I'eneTnueckas cBsI3b MEXIY
KJIacCaMH HEOPraHUYEeCKUX
BEIIIECTB

Xapaxkmepu3zylom OHIATUE «TEHETUYECKUUN pany». HUinrocmpupyiom
TCHCTUYCCKYIO B3aMMOCBA3b MCKIY BECIICCTBAMU:

MPOCTOE BEIIECTBO — OKCHJ — I'MIPOKCUI — COJIb. 3anuUCbi8aiom
YpaBHCHHS PEeaKIUi, COOTBETCTBYIOIIUX MOCIEOBATEIIEHOCTH
(«emoukey) MmpeBpamieHIi HEOPraHMYECKUX BEIIECTB Pa3IMIHBIX
KJIACCOB.

[pakTtraeckas pabora Ne 6
«Pemenne
9KCTIEPUMEHTAIBHBIX
3a7ady

Yuamcsa obpamaTbes ¢ 1abopaTOPHBEIM 000pYIOBAHUEM H
HarpeBaTeIbHBIMH PUOOPAMU B COOTBETCTBHU C ITPABHIIAMH TEXHUKHU
0€30MacHOCTH, PACNO3HABANb HEKOTOPBIC AHUOHBI H KATHOHBL.
Habniooarom cBoiicTBa 3JIEKTPOIUTOB U MPOUCXOSAIINE C HUMH SBICHUS.
Habnooarom u onuceiearom peakliuyl ¢ y4acTHEM 3JIEKTPOIHUTOB C
ITOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) SI3BIKA U SI3BIKA XMUMUH.
Dopmynupyrom BEIBOABI 1T Pe3yIbTaTaM IIPOBEACHHOI0 YKCIIEPIMEHTA

KontponsHnas pabora Ne3
o teme: «OCHOBHBIE
KJIACChl HEOPTAHUYECKUX
COCIMHEHUI

OO000Iar0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHUS 110 TeMe: «OCHOBHBIE KJIACCHI
HEOPTraHUUYECKUX COCAUHEHU». [IpUMEHSIOT Ha MPaKTUKE paHee
M3y4YeHHBIN MaTepual, paboTas o rpymiiaM ¢ 3aJaHusAMHU Pa3HOTO YPOBHS
CJI0KHOCTH

O0600menne u
cHUCTeMaTH3aIus 3HaHUH
no teMe: «OCHOBHEIE

[IpuMeHSIOT Ha IPaKTHKE paHee U3yUeHHBIN MaTepHal, paboTas mo
rpymnmnam ¢ 3alaHusIMU Pa3HOro YPOBHS CII0)KHOCTH, BBIIIOJIHSIOT
KOHTPOJIbHYIO PadoTy.




KJIaCChl HEOPTaHUYECKUX
COCJIMHEHMI»

Iepuoauueckuii 3aKk0H
u Ilepuoanueckas
CHCTEMA XUMUUYECKUX
anemenToB . M.
MeHnnerneeBa U CTpOSHUE
aTomMa

EcrecTBeHHBIC ceMelicTBa
XUMHUUYECKHUX 3JIEMEHTOB.
AmdoTtepHOCTH

ObwsicHsom TPU3HAKH, MTO3BOJISIONINE O0BEIMHSATE IPYIIIBI XUMIUCCKUX
3JIEMEHTOB B €CTECTBEHHBIE CEMENCTBA. Packpvigarom XUMUYECKUN CMBICT
(3TUMOJIOTHIO) Ha3BaHUMN €CTECTBCHHBIX CEMEICTB

Apeymenmupyiom OTHOCUTEIBbHOCTb HA3BAHUS «MHEPTHBIE ra3bl»
ObwvsicHsom 9TO TaKoe «aM(OTepHBIC COeAUHCHUSY. Habnodaom u
onucwvlearom PeaKkIMii MEXIy BEIIECTBAMH C MOMOIIBIO PYCCKOTO (POTHOTO)
SI3bIKA U A3BIKA XUMUU. Xapakmepu3yiom IBOUCTBEHHBIM XapakTepe
CBOWCTB aM()OTEPHBIX OKCHIOB U THAPOKCHIOB. [Ip0800sm OIIBITHI IO
TTOJTYYCHHIO U TIOATBEPKACHNIO0 XUMHUYECKUX CBOMCTB aM(pOTEpHBIX
OKCHJIOB U THAPOKCHIIOB C COOJIFOICHUEM MTPABHJI TEXHUKH 0€30IMacCHOCTH.

Otkpertue 1. U.
MenneneeBbpIM
IIepuoauueckoro 3akoHa

Pasnuuarom ecTeCTBEHHYIO U HCKYCCTBEHHYIO KJIaCCH(HUKAIIUH.
Apaymenmupylom otHeceHue [lepnoauaeckoro 3aKkoHa K eCTECTBEHHOM
knaccudukanuu. Modenupyrom XUMHUUECKHE 3aKOHOMEPHOCTH C
BBIJICTICHUEM CYIIECTBEHHBIX XapaKTePUCTUK 00BEKTA U MPEICTaBICHHEM
UX B IPOCTPAHCTBEHHO-TpaMueCKOH NI 3HAKOBO-CUMBOJINUECKOH hopme

OCHOBHEBIE CBEICHHUS O
CTPOCHUHU aTOMOB.

ObvsacHaOm YTO TAKOE IPOTOH», KHEUTPOHY, «IIIEKTPOHY, «KXUMUUECKUI
3JIEMEHT», «KMaCcCOBOM uucio». Onuceiéaiom CTPOCHHUE Apa aToMa
ucnoiub3ys Ilepuoguueckyro cucteMy XuMu4decKux 3anemenTos 1. H.
Memngeneesa. [loryuarom THPOPMAIUIO TIO XUMHUH U3 PA3TMYHBIX
HCTOYHUKOB, aHATU3UpPYIOm €.

CrtpoeHue IIeKTPOHHBIX
YpOBHEN aTOMOB
XUMHYECKHUX DJIEMEHTOB
No«Nel-20 B Tabmmmne /1. .
Menneneesna.

ObwsicHAOmM 9TO TaKOE IEKTPOHHBIN CIION HITH SHEPTeTUIeCKUN YPOBEHb.
Cocmasnaom cXeMbl pactpeieNeHus 3JIEKTPOHOB T10 JJIEKTPOHHBIM CIIOSIM
B 3JIEKTPOHHOW 000JI0UKE

Ilepuoauueckuii 3aKoH
. Y. Menaeneesa u
CTpOEHHE aTomMa

Packpuigarom (pusndeckuii CMBICI: TOPSKOBOTO HOMEPA XUMHYECKOTO
JJIEMEHTa, HOMepa IIEPHO/ia K HOMepa IPYIIIILL.

Obvscusaom 3aKOHOMEPHOCTH U3MEHEHHSI METAJNINIECKUX U
HEMCTAJJNIMYCCKUX CBOﬁCTB XUMHUYCCKHUX DJICMCHTOB U UX COG}II/IHGHI/II\/’I B
NEPUOAAX U IPYIIAX

XapaKTepuCcTUKa
XHMHUYECKOTO 3JIEMEHTA Ha
OCHOBAHHUU €T0 MOJIOKEHHUS
B [lepuoanueckoit cucreme

XapakTepucTuka

XHMHUYECKOT0 AJICMEHTa Ha
OCHOBaHUH €r0 IIOJIOKECHUS
B [lepuoanueckoit cucreme

Xapaxmepu3syom XUMUYECKUE dJIEMEHTBI 1—3-T0 IePHOI0B 110 X
nosnoxenuto B [lepuonnueckoit cucreme xumuueckux anementoB . U.
Memnneneesa. Apeymenmupyrom CBOMCTBA OKCHAOB M THIPOKCHIOB
METaJJIOB U HEMETAJJIOB MOCPEICTBOM YpaBHEHUM peakiui

IlenHOCTH HAy4YHOTO
MO3HaHUS.
Oxojnorudeckoe
BOCIHTAHUE.
I'pasknanckoe
BOCIIHMTAaHUE.
[TarpuoTnueckoe
BOCITUTAHHE.




KonTpoasHas padora Ne4
0 TeMe «3HaueHue
ITepuoauueckoro 3aKoHa u
Ilepuoauueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB [,
W. MenaeneeBay»

Onpeoensiom NCTOYHUKN XUMHUIECKON uHDOopManwn. [lonyuaiom
HEo0X0ANMYI0 HH(OPMALIMIO U3 Pa3IMYHBIX UCTOYHHUKOB, AHAIUZUPYIOM €€,
oopmasirom WHPOPMALMOHHBIN IPOYKT, NPE3CHMYION €ro, 8edym
HaY4HYIO JUCKYCCHIO, OMCIMAUBAION CBOIO TOUKY 3PEHUS

XUMHYECKasi CBSI3b.
OKHUCIUTETLHO-
BOCCTaHOBHUTEIILHBIC
peakymn

11 (84
+3
4.p.B)

HMoHnas xumu4deckas CBSI3b

O6vscHAOmM 9TO TaKOe NOHHAS CBSI3b, HOHBL. Xapaxkmepu3sylom MeXaHu3M
o0pazoBaHus HOHHOM cBs3U. Cocmasnsaiom cxeMbl 00pa3oBaHuUsI HOHHOM
cBsi3U. Mcnoavsytom 3HAKOBOE MojenupoBaHue. Onpedensom THIT
XIMHYECKOH CBs3H 10 hopMyIie BemecTBa. /Ipueoosam IPUMEPHI BEIIECTB C
HWOHHOM CBSI3bI0. Yemarnasnuearom TPUIHMHHO-CIICICTBEHHBIE CBI3H MEXITY
COCTaBOM BEIIECTBA U BHIOM XHMUYECKOI CBS3H, MEKIY HOHHOH CBS3BIO H
KPUCTaJUTHIECKAM CTPOCHHEM BEIIECTBA, MEXKIY KPUCTAILTHICCKUM
CTPOCHHEM BEIeCTBA U ero (PU3HYECKUMH CBOWCTBAMHU

KoBanenrnass xumMuueckast
CBA3b

Obvsacuaom 4TO TaKOe KOBaJICHTHasl CBA3b, BAIGHTHOCTh. Cocmasnsiom
cXeMbl 00pa30BaHMs KOBAICHTHOHN HENOJSIPHOH XUMUYECKOH CBA3H.
Hcnonv3yrom 3HaKOBOE MOJIETUPOBAHHUE.

Onpedensiiom THIl XUMUYECKOU CBS3HM 110 hopMyIie BelecTna.
IIpusoosim IpUMeEpPHI BEILIECTB ¢ KOBAJICHTHOM CBA3BI0. Ycmanasnusaiom
OPUYUHHO-CJIICACTBCHHBIC CBA3U MEXY COCTAaBOM BCIICCTBA U BUAOM
XMMHUYECKOI CBSI3U, MEXKTy KOBAJICHTHOH CBSI3bI0 U KPUCTAIIIMIECKAM
CTPOCHHEM BEILECTBA, MEKAY KPUCTAUINIECKUM CTPOSHHEM BEIIECTBA
ero (PM3MYECKUMH CBOHCTBAMHU

KoBanenTnas noJigspHas
XUMHYECCKas CBA3b

ObwsicHAOmM 9TO TaKOE KOBAJICHTHAS MOJISIPHAS CBSI3b,
AIEKTPOOTPHUIIATEIILHOCTh, BO3TOHKA Wil cyOnmMarusa. Cocmasusirom
CXeMBI 00pa30BaHMs KOBAICHTHOH MOJIIPHON XMMUYIECKOH CBSI3H.
Hcnonvzyrom 3HAKOBOE MOICTHPOBAHUE. Xapaxkmepusyrom MEXaHu3M
00pa3oBaHUsI MOJSIPHOM KOBAJIEHTHOMU CBsI3U. Onpedensiom THIL
XMMHUUECKOI1 CBs13U 10 (opMmylie BeliecTsa. [Ipugodsm NpUMEPHI BEIIECTB C
KOBJICHTHOM MOJISIPHOM CBSI3b10. Ycmanaenuearom TPUUUHHO-
CJICZICTBEHHBIE CBSI3M MEKy COCTABOM BEIIECTBA U BHUIOM XHMHUYECKON
CBSI31, MEX/y KOBAJICHTHOM CBSI3bI0 M KPUCTAUTHYECKUM CTPOCHHEM
BEIIECTBA, MEXKIy KPUCTAJUTUIECKAM CTPOCHHEM BEIIIECTBA U €r0
¢usnuecknmu cBoiictBamu. Cocmasnaiom HopMyIsl OMHAPHBIX
COCIMHEHUH M0 BAJCHTHOCTH U HAX0Osm BaJICHTHOCTH 3JICMEHTOB IO
(dhopMmysie OMHAPHOTO COCTUHCHUS.

MeTamnueckas
XHMHYECKas CBI3b

ObvscHAIOM YTO TAKOE METAIIIIMYECKAs CBSI3b.
Cocmaensiiom CXeMBI o6pa303aHI/15{ METaJUIMIECKON XMMUYECKOH CBS3M.
Hcnonvzosams 3HAKOBOE MOJCJIMPOBAHUE. Xapakmepwy;om MCXaHHU3M

IleHHOCTH HAayYHOTO
MO3HaHUS.
DKosorudeckoe
BOCTIMTaHHE.
I'paxxnanckoe
BOCTIMTaHHE.
®opMHUpOBaHHE
KYJIBTYPBI 310POBbSL.




00pa3oBaHus METAITHIECKOM CBSI3H.

Onpedensiom TN XUMHYECKOU CBsI3U 10 (popmyiie BemiectBa. [lpusoosm
MPUMEPBI BEIIECTB ¢ METAUIMIECKO# CBA3bI0. Yemanasnuearom TPUIHHHO-
CIIC/ICTBEHHBIE CBSI3U MEXKIY COCTABOM BEIIECTBA M BUIOM XUMHIECKOM
CBSI3H, MEX/Iy METAJUTMIECKOU CBSI3bI0 U KPUCTAIUINYECKUM CTPOCHUEM
BEIIECTBA, MEXK/Y KPUCTANIMIECKUM CTPOECHHUEM BEIIECTBA U €T0
(U3MYECKUME CBOUCTBAMH.

CreneHpb OKHUCICHUS 1 O6vsCcHAI0OM UTO TAKOE «CTETIEHb OKUCIICHH», «BATEHTHOCTHY.
Cocmasgasarom HopMyIsl ONHAPHBIX COSAMHEHHH Ha OCHOBE 00IIIero crocoba
HX Ha3BaHUIL.
Cpasnueaiom BaJEHTHOCTb U CTETICHb OKUCIICHUS. Paccuumuléaiom CTETICHH
OKHCJICHHS 110 (popMyinaM XUMHIECKUX COSTUHEHUH
OxucInTENHHO- 1 Obvacualom 4YTO TaKOE OKHCIMTEIbHO-BOCCTAHOBHUTENBHBIC —PEAKIUH,
BOCCTaHOBHTEIIbHBIC OKHCJINTENb, BOCCTAHOBHUTEIb, OKHCIEHIE, BOCCTAHOBIICHHE.
peakuuu Knaccugpuyupyrom  Xxumudeckue peakiMid MO TPH3HAKY «U3MECHEHHE
OKHCAUTETBHO- 1 CTENIEHEW OKUCIIEHHS DIIEMEHTOBY.
BOCCTaHOBUTEIILHBIE Onpeoensiom  OKUCIUTENb U BOCCTAHOBUTENDb, IMPOLECCHl OKUCICHHS U
peaxkuuu BOCCTAHOBJICHHSI.
O6o0611eHne U 1 O000maroT 1 cucTeMaTU3UPYIOT cBou 3HaHUS 1o Teme: «I13 u IICXDO» n
CHCTEMATHU3aIMs 3HAHUH 110 «Ctpoenue BewectBa. OBP». IIpuMeHSIOT Ha paKkTUKE paHee U3yUeHHbIN
temam: «I13 u TICXO» u MaTepHai, padoTas 1o TpyIHIaM ¢ 3aJaHISIMH PA3HOTO YPOBHS CIOKHOCTH
«CtpoeHue BellecTna.
OBP»
KonrponbHas padora Ne5 1 [TpuMeHsIoT Ha NpaKTHKe paHee U3Y4YEeHHBIH MaTepuai, padoTas 1mo
o teMaM: «I13 u IICXD» rpynmnam ¢ 3alaHusIMU Pa3HOrO YPOBHS CII0)KHOCTH, BBIIIOJHSIOT
n «CTpoeHue BenecTna. KOHTPOJIbHYIO PaboTy.
OBP»
Pemenne pacyeTHbIX 3a1a4 1 PematoT pacueTHbIE 3a/1a49H.
Tectupoanue 1o Kypcy 8 1 [TpuMeHsIoT Ha paKTHKE paHee U3YYEeHHBIH MaTepuai, padoTas 1mo
KJacca TpyIIaM C 33JaHUSIMHU Pa3HOTO YPOBHSI CIIO’KHOCTH, BBIITOJHSIOT
KOHTPOJIFHYIO paboTy.
9 KUIIACC
IToBTOpEHUE U 1

00001IeHNE CBEACHUI
10 Kypcy 8 Kiacca.

[ToBTOpeHue u 0600IIEeHNE
CBEACHUH 10 Kypey 8
Kiacca. XUMHAYECKHe
peaxIuu.

Xapaxmepuzoeams OKCUIBI, THAPOKCUIBI (OCHOBaHMSA, aM(poTepHBIE
THAPOKCUBI, KUCIOPOJICOAEPIKAINE KUCIOTHI) U COJH IO MJIaHy: COCTaB,
croco0BI 00pa3oBaHMs Ha3BAHHH, XapaKTEPHbBIC CBOMCTBA U MOTyICHHE.
Knaccuguyuposams oxcubl, THIPOKCHIBI (OCHOBaHHMS, aM(OTEpHBIE

IlenHocTy Hay4HOIO
MO3HAHUS.
OKoJoTrHYecKoe
BOCIIUTAHHE.




XuMuyeckue
peakuuu.

THAPOKCHU/IBI, KUCTIOPOJICOAEPIKALINE KHCIOTHI) M COJH IO Pa3INIHBIM
MIPU3HAKaM.

Ymems noaTBEpKIATE XapaKTEPUCTHKY OTACIBHBIX MPEICTABUTEICH
KJIaCCOB HEOPTaHMYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOIINX
peakuui.

Packpvieams B3anMOCBS3b MEXy KJIJaCCAMU HEOPTAHUYECKHUX
COEJIMHEHHH, KaK TeHeTHYECKYIO

Knaccudukarms
XMMHUUYECKHX PEAKIHH 110

Ppa3JIMIYHbIM OCHOBaHUAM

O6vscHamb TIOHATHS «XUMHYECKasl peaKkus, «PEeaKkiiy COCTUHEHUS,
«PEAKINH PA3I0KEHH», «PEAKIMU 0OMEHay, «PEAKIMH 3aMELICHH»,
«PeaKIMM HeUTpaTu3alumu», «IK30TePMUIECKUE PEaKIIm»,
«OHIIOTEPMHYECKHE PEAKLIUN», «OOpaTHMBbIE pEaKInuu», KHEOOpaTUMBbIC
peaxn», OKUCIUTENBHO-BOCCTAHOBUTENLHBIE PEAKIIH», «TOMOTE€HHBIE
peaxIyny», «KreTEpOreHHbIE PEaKLIUN», «KaTAIUTHYECKHE PEAKIIHN,
«HEKATATNTHIECKUE PEAKIINY, «TCTIIOBOH 3 (GEKT XUMHIECKOH PEeaKIum.
Knaccuguyuposams XuMudeckue peakiiiy 0 pa3IndHbIM OCHOBAHHSM.
Onpedensims OKUCIUTENb U BOCCTAHOBUTEIb, IIPOLIECCH OKUCIICHUS 1
BOCCTAQHOBJICHHUSI.

Habniwooamwv 1 onuceieams peakiiui MeXIy BEIIECTBAMH C TIOMOIIBIO
pyccKoro (poAHOTO) S3bIKA U SI3BIKA XUMUH.

ITonsarue o ckopocT
XUMHUYECKOW peaKivu.
Karamu3

Ob6vsacuams, 9T0 TAKOE «CKOPOCTh XUMHUYECKON PEaKIim».
Apaymenmuposams BIOOp eqUHHUI H3MepeHus V. Yemanasiusameo
HNPUYUHHO-CIIEACTBEHHBIE CBS3H BIMSHUS PAa3IMUHBIX (PaKTOPOB Ha
CKOPOCTh XUMHUECKHUX peakuuil. Habaodame M onucviéams peakiiiu
MEXXY BEIIECTBaMH C TIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3BIKA
XUMUH [Ip0600ums OTIBITHI, TOITBEPKAAIOIINE 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOH peakiy OT pa3JInuHbIX (haKTOpOB

KontposabHasi padora Ne

1 mo Teme «IloBTOpeHNe 1

00001IeHNE CBeJeHUH 10
Kypcy 8 kiaaccay

XUMHUYECKUE PeaKIuKu
B pacTBOpax.

10+1
49.p.B

SHGKTPOJ'II/ITI/I‘{CCKaSI

Aucconuanus

XapaKmepusoeamb TMOHATHSA «QJICKTPOJIUTUYICCKAA AUCCOLHALINA,
(OBJICKTPOJIUTBD?, KHEIJICKTPOJIUTLI». Yemanasnusamo MNPpUYUHHO-
CJICACTBCHHLIC CBA3U MCIKIY HpHpOHOﬁ QJICKTPOJIMTA U CTCIICHBIO €0
JUCCOIMaIH. Yemanasnusamo MNPUYUHHO-CJICACTBECHHBIC CBA3U MCIKIY
THIIOM XUMHYECKOU CBS3U B QJICKTPOJINTEC U MEXaHU3MOM €ro JUCCOUAIuN.

I'paxxnanckoe
BOCTIMTaHHE.
[TarpuoTnueckoe
BOCTIMTaHHE.




OCHOBHBIE TIOJIOKEHUS
TEOpUHN
3JIEKTPOIUTUIECKOM
mucconuaru (TD]T)

Xapaxmepu3soeams TIOHATHS «CTENCHD IUCCONIHAIINY, KCHIHHEIC
AIIEKTPOJIUTEI», «CIIA0BIe AIIEKTPOIUTHI», «KATHOHBD, KAaHHOHBD,
«KHCTIOTBI», OCHOBAHILIY, «coim». Cocmasnsams ypaBHEHHS
3JIEKTPOJINTUIECKON JUCCOLMALIMU KUCIIOT, OCHOBAHUN U COJIEH.
Hnnrocmpuposams npuMepaMu OCHOBHBIE TTOJIOKEHHS TEOPUH
SJIEKTPOJUTUYECKON JTUCCOLIUAIIH.

Paznuuams KOMIOHEHTBI JIOKA3aTENBCTB (TE3UCOB, APTYMEHTOB U (hOPMBI
JIOKa3aTeNbCTBA)

XUMHYECKHE CBOMCTBA
KHCJIOT B CBETE TCOPHH
AMEKTPOTUTHICCKOM
JIACCOIHAIUH.

Xapaxmepuzosamsb 001IME XUMUYECKHAE CBOMCTBA KUCIIOT C O3UIMN
TEOPHH IEKTPOIUTHUECKON aucconmanuu. Cocmagniams MOJEKYISIpHEIE,
MIOJIHBIE U COKPALUEHHBIC HOHHBIE YPABHEHMSI pEaKLUi C y4acTHEM KHUCIIOT.
Apeymenmuposams BO3MOXHOCTb IPOTEKAHUS PEAKLIUN C yYaCTHEM KHCIOT
Ha OCHOBE NpaBuiia bepromne u psaa akTHUBHOCTU METAILIIOB.

IIposooumsb OTBITHI, MONTBEPKIAIONINE XUMHUIECKHE CBOHCTBA KHCIOT, C
COOJTIOJICHUEM TIPaBIII TEXHUKH O€30MTACHOCTH.

Habniooamwv 1 onuceieams peakliuy ¢ y4aCcTUEM KHCIIOT C TOMOIIBIO
pycckoro (poJHOT0) S3bIKA U SI3bIKA XUMUU

XuMHUUecKre CBOMCTBa
OCHOBAHHUI B CBETE TEOPUU
3JIEKTPOJIUTUYECKOU
JUCCOLHAL U

Cocmagnsams MOJIEKYJISIPHBIE, TIOJHBIE M COKPAIIEHHbIE HOHHbBIE yPaBHEHUS
PeaKnuii ¢ yuacTueM OCHOBaHMH. Apeymenmupoeams BOSMOKHOCTh
NPOTEKAHUS peakIiii ¢ ydacTHeM OCHOBAaHMI Ha OCHOBE IpaBmiia beprose.
IIpo6ooums OTIBITHI, HOATBEPKIAIOIINE XUMHUYECKIE CBOMCTBA OCHOBAHHIA,
C COOJIOIEHHEM TIPAaBUI TEXHUKH 0€30ITacCHOCTH

Habnwooamwv 1 onuceieams peakiiuy ¢ y4aCTHEM KHCIIOT C TOMOIIBIO
PpyccKoro (pOAHOTO) SA3bIKA U SI3BIKA XUMUHU

XUMHYECKHE CBOMCTBA
COJIeHl B CBETE TEOPHHU
AMEKTPOITUTUICCKOM
JICCOIUAITUN

I1po6odums ONBITHI, MOATBEPXKAAIONINE XUMMHYESCKIE CBOWCTBA COJIEH, C
COOJIIO/ICHHEM ITPABMJI TEXHUKH 0€30I1aCHOCTH.

Habmodams v onuceiéams peakiiny ¢ y9acTHEM COJIEH € TIOMOILBIO
pycckoro (poJTHOTO) SI3bIKA M SI3bIKA XMMUH

[HonsTue o ruaponuse
couei

Yemanaenueams 3aBUCUIMOCTD M@Ky COCTABOM COJIM M XapaKTEPOM
THIpOJIN3a

Ananuzuposams cpemy pacTBOpa COJIH C IIOMOIIIBIO HHANKATOPOB
Ilpoenosuposams THI THAPOJIN3A COJIM HA OCHOBE aHAJIN3a ero (popMyIsl




[IpakTraeckas pabora 1.
Pemenne
9KCTIEPUMEHTAIBHBIX 3a/1a4
10 TeME
«ONMEKTPOTUTHYECKAS
JICCOLTHALTHS»

Ymems obpamarscs ¢ mabopaTopHEIM 000PYAOBAaHHEM U HATPEBATEIHHBIMH
puOOpPaMH B COOTBETCTBHH C TPABIIIAMH TEXHUKH O0€30IT1aCHOCTH.
Habniooams cBOHCTBa 3IIEKTPOIUTOB U MPOUCXOIAIINX C HUIMH SIBJICHUH.
Habniooams u onuceieams peakiiy ¢ y9aCTHEM 3JICKTPOIUTOB C MTOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOTO M POIHOTO) SI3BIKA M SA3BIKA XUMHUH.
Dopmynupoeams BEIBOJBI M0 PE3YJIbTATaM MPOBEACHHOTO KCIIEPUMEHTA

O6o011eHEe U
CHUCTEMATH3AIUA 3HAHUI
0 TeMe «XUMHUYECKHE
peakiuu B pacTBOpax
JIIEKTPOUTOBY

KonrponbHas padora 2 1o
TeME «XHUMHYECKHE
peakiuy B pacTBOpax
SJIEKTPOJIUTOB

Hewmertamis! u ux
COEIMHEHUS.

25+1
49.p.B

Obmas
XapakTepPUCTUKA
HEMETAJIIOB.

ObvscHamp, 4TO TAKOE HEMETAILITBL.

Cpasnueams anaoTPOIHbIE BUOU3MEHEHUS KUCIopoa. Packpwieams
MIPUYHHBI ATJIOTPOITHH.

Xapaxmepuzoeams XUMIUYECKHE 3JIEMEHTHI-HEMETAIIIBI U TIPOCTHIC
BEIIIECTBA-HEMETAIUIB: CTPOSHHE, (PU3NUCCKHE M XUMHUYECKHE CBOMCTBA
HEMETaJUIOB.

Ob6vsacHams 3aBUCIMOCTh OKHCIIUTENILHO- BOCCTAHOBUTEIIBHBIX CBOHCTB
(wnm npedckasviéams CBOWCTBA) JIIEMEHTOB-HEMETAIUIOB OT UX ITOJIOKEHUS
B Ilepuoanueckoii cucreMe xumuueckux anemenTos J1. . Menneneesa.
Yemanaenueamos mpUIMHHO-CIIEICTBEHHBIE CBSI3U MEX/Ly CTPOCHHEM aToMa,
XMUMHYECKOH CBSI3BI0, TUTIOM KPUCTAJUINIECKOHN PEIIETKH HEMETAJUIOB U UX

COCIMHEHUH, X (PU3NIECKIMH CBOHCTBAMHU.
Jloxa3vieams OTHOCUTEIIBHOCTb MOHATUN «METAII) U «KHEMETAJD»

Ob6mas

XapaKTepUCTHKA
anemenToB VIIA rpymmsl
— TAJIOTCHOB

Xapaxmepu3zoeams cTpoeHUe, GU3NIECKUe U XUMUYECKUE CBOICTBA,
MOJTydeHHE ¥ IPUMEHEHHE TaJIOT€HOB B TUTaHEe 00IIero, 0cOOEHHOTO U
€IMHUYHOTO.

Yemanasnusams mpranHHO-CIIEICTBEHHBIE CBS3H MEX/y CTPOCHHEM aToMa,
XMMHUYECKOH CBS3bI0, TUITOM KPUCTANIMYECKOH PEMIETKH IajJoreHOB, HX
(U3MYECKUMH U XUMUYECKUMH CBOMCTBaMHU

IlenHocTH Hay4HOrO
MO3HAHUS.
DKOJIOTHYECKOE
BOCTIMTaHHE.
Tpynosoe
BOCTIMTaHHE.




Coenunenus

TaJJIOTCHOB

Xapaxmepu3zoeams cocTaB, GU3NIECKHE U XUMHYESCKUE CBOWCTBA,
NOJTy4eHHE U IPUMEHEHNE COSMHEHUI TaJloreHOB C HCIIOIb30BaHHEM
pycckoro (pomgHOTO) S3bIKA U S3BIKA XUMUH.

Hasvieams coeHEHNUS TaJIOTCHOB 110 GOPMYIIE U cocmagnams HOpMyIIbl
TI0 MX Ha3BaHUIO Ycmanasnusams NPMUHHHO-CIICICTBEHHBIE CBSI3H MEXIY
XMMHUYECKOI CBS3bI0, TUIIOM KPUCTANIMYECKOH PEIIETKH COSANHEHUH
raJoreHoB, X (PU3MYECKUMH U XUMUYECKIMHU CBOMCTBaMHU.

Ilposooums, Habnooamv W ONUCLIGAMb XUMUYECKHHA OSKCIIEPUMEHT IO
pacIiO3HABaHUIO TaJOTEHUJ-MOHOB C COOJIOJCHHEM TIPaBWI TEXHUKHU
0€30I1acHOCTH.

Boinoansimes pacueTbl 0 XUMUYECKUM (hOpMyJiaM U YpaBHEHUSIM PEaKIvi,
MPOTEKAIOIINX C YYaCTHEM COCTMHCHUH TaJIoreHOB.

[pakTuyeckas padora 2.
«3yueHue CBOUCTB

COJITHOM KHCIIOTED»

Ymemw obpamaTbcs ¢ 1abopaTopHBIM 000PYAOBAHUEM M HATPEBATEIbHBIMH
pudopaMy B COOTBETCTBUH C NPABUIIAMH TEXHUKN O€30MTaCHOCTH.
Habnooams cBOWCTBA 3JIEKTPOJIUTOB U MPOUCXOAAIINX C HUMHU SIBICHHH.
Habnooams n onuceiéams peakunuy ¢ y9acTHEM SIIEKTPOIUTOB C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3BIKA U A3BIKA XUMHUH.
Dopmynuposams BEIBOABI 110 pe3yIbTaTaM IIPOBEACHHOT0 SKCIIEPUMEHTa

OGras
XapaKTePUCTHKA
smeMenToB VI A -
xanmpKoreHoB. Cepa

Jlasamb 0OIILyI0 XapaKTEePUCTUKY aTOMaM, IPOCTHIM BEIIECTBAM U
COCIMHCHUAM XAaJIBKOI'€HOB B 3aBUCHUMOCTHU OT UX ITIOJIOXKCHHUA B
Ilepuoauueckoii cucreme. Xapakmepuzosams CTpOCHUE, aJUIOTPONHS,
(u3ndeckre M XMMUYECKHE CBOUCTBA, IOTYICHHE U IPUMEHEHUE CEPHI.
Yemanaenueams pUIHHHO-CIIEICTBEHHBIE CBSI3U MEXKITy CTPOCHHEM aToMa,
XAUMHYECKOH CBSI3BI0, TUTIOM KPHCTAJUIMIECKOH PEIIETKH Cephl, e€
(pU3NIECKUMU B XUMHUYIECKAMHU CBOHCTBAMHU.

Beinoansamo pacd€Tsl 10 XUMUYECKUM (OpMysiaM M ypaBHEHHUSIM PEAKLH,
MIPOTEKAIOIINX C YIaCTHEM Cepbl. [Iposodums, HabII0OAms U ONUCHIBANDb
XUMHWYECKUN KCIIEPHMEHT 110 TOPEHMIO CepPhl Ha BO3YXE U B KHCIOPOJE C
COOJTIOJICHUEM TPABWJI TEXHUKH 0€3011aCHOCTH

CepoBosopoa u cyab(puIb

Xapaxmepusosams cocTaB, pu3nIeckne N XUMHIESCKIE CBOWCTBA,
MOJTydYeHHE M IPUMEHEHHNE COSAMHEHHUH Cephl B CTETIEHN OKUCIICHHS -2 ¢
HCTIOJIB30BaHUEM PYCCKOTO (POIHOTO) SI3BIKA U SI3bIKAa XUMUH. Haszvieamo
COE/IMHEHMUsI CEpPBl B CTENICHH OKUCIICHHS -2 110 GOPMYJIE U COCIABIsIMb




¢dopmyms To nx HazBaHUio0. Cocmasisames MOJIEKYISIPHBIE 1 HOHHbIC
YPaBHEHMSI peakLuii, XapaKTEPU3YIOLIUE XUMUYECKUE CBOMCTBA
COEIMHEHUH CEepBlI B CTEIICHN OKUCICHHUS -2.

Onucvisams ~ TIPOIECCHl  OKUCICHUS-BOCCTAHOBICHUS,  Onpeoeisimo
OKHCIINTEIb M BOCCTAHOBUTENb WM COCMAGIAMb SICKTPOHHBIH OamaHC B
peaKuusx ¢ y4acTHEM Cepbl B CTEIICHU OKUCICHUS -2.

Yemanaenueams mpUUMHHO-CIEACTBEHHBIC CBSI3H MEXKTy XUMUYECKOMN
CBS3bI0, TUIIOM KPHCTAININUECKON PELIETKU COSAUHEHH Cephl, nX
(PU3MYECKUMH U XUMHUYECKHUMH CBOMCTBaMHU.

Kucnopoansie coennnenus
CepBL.

3anucvieams HOpMyITBI OKCUIOB CEPBI, HA3bIBAMb UX, ONUCLIEANb CBONCTBA
Ha OCHOBE 3HAHUH O KUCIOTHBIX OKCHIAX.

Xapaxmepuzosams cocTaB, (U3MUECKHE M XMMHYECKHE CBOWCTBA CEPHOM
KHCJIOTBI KaK 3JIEKTPOJINTA C MCIOIB30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
SI3BIKA XMMHH.

Cocmagnams ~ MONEKYJSIDHBIE W HOHHBIC  YPaBHEHHUS  pEaKIHH,
XapaKTEPU3YIOIINX XUMHUYECKHE CBOMCTBA CEPHOI KHUCIIOTHI.

Pacnosnaeame cynbdar-noHBL.

Xapaxmepusoeams CBOIICTBa KOHIIEHTPUPOBAHHON CEpHON KHCIOTHI Kak
OKHCIIHTENS C UCTIONIb30BaHUEM PYCCKOTO (POJHOTO) S3bIKA U SA3bIKA XUMHUH.
Cocmagnams  ypaBHEHUS  OKHCIHTEIbHOBOCCTAHOBUTEIBHBIX  PEAKIMN

METOJIOM 3JIEKTPOHHOrO OajlaHca.
Boinoansims pacd€rbl Mo XMMUUECKHM (OpPMYJIaM U YPaBHEHUSIM peakiui,
MPOTEKAIOIINX C YYaCTHEM CEpHON KUCIIOTHI.

Habnooamp 1 onuceléams XUMUYECKUN OKCIICPUMCHT.

[paktrdeckas padora Ne3.
«M3y4yeHue cBOMCTB
CEpHOU KHUCTIOTHD)

Ymems obpamaTecs ¢ 1abopaTopHbIM 000PYI0BAHHEM U HATPEBATEIbHBIMH
npubOpaMu B COOTBETCTBUU C MTPABUIAMHU TEXHUKH OC30MACHOCTH.
Habniooamb cBOUCTBA SJIEKTPOIUTOB U MPOUCXOASIIINX C HUMU SIBIICHUH.
Habmodams 1 onucvléams PEaKiy ¢ YIaCTHEM 3JICKTPOIUTOB C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HIIH POIHOTO) SI3BIKA U SI3bIKA XUMHH.
Dopmynuposans BEIBOABI 10 PE3yJIbTATaM ITPOBEACHHOIO YKCIIEPUMEHTA

O6mas
XapaKTEepPUCTHKA
XMMHUYECKHUX JJIEMEHTOB
VA rpynmsl. A3oT

Jlasamp o0IIYIO XapaKTEPUCTHKY aTOMaM, IPOCTHIM BELIECTBAM H
COEJMHEHUSIM ITHUKTOT€HOB B 3aBCUMOCTH OT UX MOJIOKEHUS B
[lepnonnueckoii cucreme. Xapaxmepusosams CTpoeHHe, pu3NUECKHe U




XHMHYECKHE CBOHCTBA, ITOJYYEHUE U IPUMEHEHHE a30Ta C HCIIOJIb30BaHHEM
pycckoro (poaHOTO) S3bIKA U SI3bIKA XHAMUH.

Hasvieams coequHenys a3ota 1o GopMmyie u cocmagisims GOPMYIBI 110 HX
Ha3BaHHMIO.

Yemanasnusams IPUYUHHO-CIICACTBEHHBIE CBSI3H MEXIYy CTPOCHHEM aToMa
1 MOJIEKYJIbI, BUZIOM XHMHUECKOH CBS3M, TUIIOM KPUCTAIIIMYECKON PEIIETKH
a30Ta U ero pU3NYECKUMU ¥ XUMHYECKHMH CBOWCTBaMH.

Boinoansims pacd€rpl Mo XMMUYECKUM (OpPMyJIaM U YPaBHEHUSIM peakIui,
MIPOTEKAIONINX C YYaCTHEM a30Ta

Awmmuak. Coan aMMOHHS

Xapaxmepuzosamsb coCTaB, CTPOCHHE MOJIEKYJIbI, PHU3HYECKHE K XUMUYECKUE
CBOWCTBA, MOyICHHE U MPIMEHEHIE aMMHIaKa C UCTIOIE30BaHIEM PYCCKOTO
(pomHOTO) SI3BIKA U S3BIKA XUMUH.

Hazvieams comn amMoHHA 110 opMynaM U cocmagisims (HOPMYIBI IO UX
Ha3BaHUIM.

3anuceieams ~ MONEKYISpPHBIE W  HWOHHBIC  YpPaBHEHHS  PEaKIUH,
XapaKTepU3YIOIINEe XUMHYECKIE CBOMCTBA aMMHUaKa M COJICH aMMOHUSI.
Cocmagnsms ypaBHEHHS OKHCINTEIbHOBOCCTAHOBHUTEIIBHBIX pEaKUuil ¢
y4acTHEM aMMHaKa C OMOIIBIO DJIEKTPOHHOTO OaaHca.

Yemanagnueams  NPUUUHHO-CIIENICTBEHHBIE  CBS3M  MEXJIY  BUJAAMH
XUMHUUYECKUX CBsI3€H, TUIIAMU KPUCTAIIMYECKUX PEIIETOK aMMMaKa U CoJied
AMMOHHUS U X (PU3NYECKHUMHU U XUMHYECKUMH CBOMCTBAMH.

IIposooumyv, Hnabniooamv W ONUCHLIGAMb XUMHUYECKHH HKCIIEPUMEHT IO
pacIo3HaBaHHIO HWOHOB aMMOHHUS C COOJNIOJCHHWEM TMPAaBWI TEXHUKHU
0e30macHOCTH.

Buinonusame pacu€Trl Mo XUMHYECKUM (hOpMyIaM U ypaBHEHUSM PEaKITHiA,
MIPOTEKAIONINX C yJaCTHEM aMMHaKa.

IIpaxTrgeckas pabora Ne
4. «IlonyueHue aMMHuaKa u
H3Y4YEHHE €r0 CBOMCTBY

THonyuamy, cobupams v pacnosnasams ammuak Obpawjamuvcsi ¢
1a00paTOpPHBIM 000PYIOBAaHUEM M HAarpeBaTeIHHBIMU PUOOpaMU B
COOTBETCTBUHU C IIPpABUJIAMU TEXHUKHU 6630H3CHOCTI/I.

Habniooame 1 onucvbiéams XUMUYECKUN SKCIEPUMEHT C MOMOIIBIO
pyccKoro (pOHOTO) S3bIKA U SI3bIKA XUMUU. POopMyaUpo68ams BBIBOJBI TIO
pe3ysbTaTaM MpOBEJCHHOT0 IKCIIEPUMEHTA.




Compyonuuams B TIpo1Iecce YIeOHOTO B3aMMOICHCTBHSA IIPH paboTe B
rpynmnax

Kucnopoacoanepxauue
COEIMHEHNS a30Ta

Xapaxmepusoeams cocTaB, (QHU3HMYECKHE W XUMHYECKHE CBOWCTBA,
MONydCHHE M TPHMEHEHHE OKCHIIOB a30Ta C HCIOJIB30BAaHHEM PYCCKOTO
(poaHOro) sI3bIKa U SA3bIKa XUMUHU.

Cocmasnsame  MOJEKYJSpHbIE UM HOHHBIE  YpaBHEHHS  peakiuii,
XapaKTepU3yIOIINe XUMUYECKHE CBONCTBA OKCHUJIOB a30Ta.

Yemanaenueams ~ NPUUMHHO-CIACNCTBEHHBIE  CBSI3M  MEXKIY  BHAOM
XUMHUYECKON CBSI3U, TUIIOM KPHUCTANIMYECKONW PEIIETKH OKCUIOB a30Ta U UX
(U3NYICCKUMU M XUMHUYECKAMHU CBOHCTBaMHU.

Xapaxmepusosams coCTaB, (pU3MUECKIEC W XUMHUECKUEC CBOWCTBA a30THOM
KHCJIOTHl KaK OJIIEKTPOJINTA, IPUMEHEHHE C WCIIOIB30BAHUEM PYCCKOTO
(pomHOTO) SI3BIKA U SA3BIKA XUMUH.

3anuceieams ~ MONEKYNSpHBIE W  HOHHBIE  YpPaBHEHUS  peaklui,
XapaKTepU3yIOIIHE XUMHUYSCKHE CBOMCTBa a30THOM  KHCIOTBI  KakK
AJIEKTPOJIHTA.

Ilposooumsb, Habr00amMvL WM ONUCHIGAMb XUMUYECKUH OSKCIIEPUMEHT,
XapaKTePU3YIOUINI CBOWCTBA a30THOW KHCIOTHI KaK dJEKTPOJIHTA, C
coOJTI0IeHrEeM MTPABHII TEXHUKH 0€30TIaCHOCTH.

Xapaxmepuzoeams a30THYIO KHCIOTY Kak okuciauTenab. Cocmasname
YpaBHEHUS OKUCIUTEILHOBOCCTAHOBUTEIBHBIX PEAKIIHM,
XapaKkTEepU3YIIINX XMMUYECKHE CBOMCTBA a30THOM KUCJIOTHI KaK
OKHCIIUTENS, C IIOMOIIBIO JIEKTPOHHOTO OanaHca.

Ilposooumuv, Habr0Oams U onuceleams XAMUIECKUHN SKCIIEPUMEHT,
XapaKTepU3YIOIIUI CBOMCTBA a30THOW KUCIIOTHI KaK OKUCIUTEIS, C
COOJTFOJICHHEM TPABWII TEXHUKH OC30MACHOCTH.

®ocdop u ero
COCTUHEHHUSL.

Xapaxmepuzosams CTpOEHHE, AIOTPOIHIO, (PU3NYECKHEe M XHUMHYECKHE
CBOWCTBa, MOJy4YeHHE U ITpUMeHeHne Gochopa ¢ HCTIOITB30BaHUEM PYCCKOTO
(pomHOTO) SI3bIKA U S3bIKA XUMUH.

CaMocTosATenbHO onucsiéams cBoiicTBa okcua Gochopa(y) kak KHCIOTHOTO
OKCHJIa U CBOMCTBA OPTOHOCPOPHONA KHCIOTHI.

Hnnocmpupoeams 5T CBOWCTBA YPaBHEHUSIMU COOTBETCTBYOLIHMX PEAKIUH.




Ilposooumsv, Habao0ame W onucvLléams XUMAYECKAH SKCIEPUMEHT C

COOITIOICHUEM TIPaBIII TEXHUKH 0€30MTaCHOCTH.
Pacnosnasams pochar-noHBL

O6mas
XapaKTepUCTHKA

31eMeHTOB IV A- rpynmnsl.

VYruepon

Jlasame OOIIYIO XapaKTEPUCTHKY aTOMaM, IIPOCTHIM BEIIECTBAM U
COEIMHEHUM 3J1eMEHTOB [V A- rpynnsl B 3aBUCUMOCTH OT MX IOJIOKEHUS B
Ilepunoguueckoii cucreme. Xapakmepuzoeams CTPOECHUE, AJTUIOTPOIHIO,
¢usnveckue U XMMUICCKHE CBOWCTBA, OJYYCHUE U IPUMCHCHUE
aMOp(HOTOo YTIepo/a U €ro COPTOB C UCTIOJIHL30BAHHEM PYCCKOTO (POHOTO)
SI3BIKA U A3bIKA XUMUHU.

CpasHueéamsb CTPOCHUE U CBOWCTBA anMasa u rpadura. Onuceieams
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIE CBOMCTBA yriepoaa.

IIposooums, nabmodams M onucvleams XAMHUYSCKUA IKCIICPUMEHT C
COOJTIOJICHUEM TIPABIII TEXHUKH O€30MaCHOCTH

Kucnopoacoaepxaiue
COCMHEHUS yriieposia

Xapaxmepuzosams cocTaB, puznIeckue U XUMHICCKIE CBOWCTBA,
MIONTyYICHHE M IPUMEHEHHE OKCUIOB YTIIEPOIa C HCIOIh30BAHUEM PYCCKOTO
(pomHOTO) SI3BIKA U SA3BIKA XUMUH.

Yemanaenueams npUIUHHO-CIIEICTBEHHBIC CBSI3H MEXKTy BUIAMU
XUMHUUYECKUX CBS3EH, TUIIAMM KPUCTAJUNIMYECKUX PEIIETOK OKCUIOB
yrieposa, uX GU3N4eCKUMHU U XMMUYECKHMHU CBOMCTBAMH, a TaKKe
npumerenueMm. Cobirodams TpaBUia TEXHUKH 0€30MaCHOCTH MPH
UCTIOJIB30BaHUH NIEYHOT'O OTOTIJICHHUS.

Oxa3vl6ams TIEPBYIO TIOMOIIb NIPH OTPABJICHUH YTapHBIM T'a30M.
Xapaxmepusoseams cocTaB, Gpuzndeckue 1 XUMUIECKHIE CBOWCTBA,
MONTyYCHHE ¥ IPUMEHEHHE YTOJIbHOM KUCIIOTH U € coyell (kapOoHaTOB H
THIPOKAapOOHATOB) C UCIIOIB30BaHUEM PYCCKOTO (POIHOTO) SI3BIKA U SI3BIKA
XAMHH.

Hnnrocmpuposams 3aBUCIMOCTb CBOUCTB COJIEH YTONBHOM KUCIIOTHI OT UX
COCTaBa.

IIposooumu, nabawdames U onucvl@ams XAMAYECKUH SKCTIEPUMEHT €
COOITIO/ICHUEM TPABIII TEXHUKH 0€301TaCHOCTH.

Pacnosnasame xapOOHAT-HOH.

Boinonname pacd€Thl IO XUMUYECKAM (OPMYJIaM B YPaBHEHHSM PEaKIIi,

MPOTECKAOMUX C YHaCTUEM COeTUHEHUN yriaeponaa.




[paxTraeckas pabora Ne
5. «Ilonyuyenue
YTJIEKHCIIOTO Ta3a u
H3Y4YEHHE €r0 CBOMCTB

Ionyyamy, cobupamsv M pacno3nasams YrIIEKUCIBIN ra3 O6pawamscs ¢
nmabopaTOpPHEIM 000pyIOBAHWEM M HarpeBaTEIEHBIMA IPHOOPaMHU B
COOTBETCTBHH C IIPAaBHIIAMH TEXHUKH OS30IaCHOCTH.

Habnrodams n onucvieams XAMHYECKHAN SKCIIEPUMEHT € TOMOLIBIO
pycckoro (pOJHOTO) A3bIKa U A3BIKA XUMHH. POpMyIupo6ams BEIBOIBI IO
pe3ynbTaTaM MpoBEJCHHOTO SKCIIEPUMEHTA.

Compyonuyams B ipoliecce y4eOHOr0 B3auMOJIeHCTBYA IpU paboTe B

rpymnmnax

VYriesonopoasl

Xapaxkmepusoeams OCOOCHHOCTH COCTaBa M CBOWCTB OPraHHUYCCKUX
COCIUHCHUM.

Paznuuams nipenenbHble U HENPEIENbHBIE YIIIEBOAOPOAbL. Hazvigams u
sanuceleams GOPMYITHI (MOJIEKYIIPHBIC U CTPYKTYPHBIC) BaKHEHUIITIX
MPEACTaBUTENEH YTIIEBOIOPOIOB.

Ilpeonazame SKCTIEPUMEHT II0 PACIIO3HABAHUIO COCAMHEHHUH HETPEICIHHOTO
CTPOECHHUSL.

Habnooams 3a X0I0M XUMHYECKOTO IKCIIEPIMEHTA, OTIMCHIBATh €T0 U
JieNiaTh BBIBOJIBI HA OCHOBE HAOMOIeHU. QuKcuposams pe3yabTaThl
SKCIIEPUMEHTA C TIOMOIIIBIO PYCCKOTO (POJIHOTO) S3BIKA, a TAKXKE C
HOMOIIBI0 XUMHYECKUX GOPMYJT U YpaBHEHUIA.

Kucnopoacoaepxamue
OpPraHUYECKHUE COCAUHEHHS

Xapaxmepu306ams CIUPTBL, KaK KUCIOPOJICOCPIKAIINE OPTaHUIECKUE
COEMHEHUS.

Knaccupuyuposams ciupThl IO aTOMHOCTH.

Hasvieams npencraButeseil 0THO- 1 TPEXATOMHBIX CITUPTOB U 3aIMCHIBATDH
u3 GOpMYIIBL.

Xapaxmepu3z06ams KACIOTHI, KaK KUCIOPOACOACPHKAIINE OPraHHYCSCKIe
COC/IMHEHUS.

Hasvisams nipeacTaBuTeNe NpeebHBIX M HEMIPEIeIbHBIX KapOOHOBBIX

KHCIIOT U 3aIUCBIBATh U3 (POPMYJIBL.

KpemHuii u ero
COEIMHEHUS

Xapaxmepuszoeams CTpOEHHE aTOMOB W KPHCTAJIOB, (u3ndeckue W
XUMHUYECKHE CBOWCTBA, TIONy4eHHE W TNPUMEHEHHE KPEeMHHUS C

HCTIOJIb30BaHUEM PYCCKOTO (POJIHOTO) SI3BIKA M A3BIKA XUMUHL.




Yemanaenusams pudMHHO-CIEICTBEHHBIE CBSI3M MEKAY CTPOCHHEM aToOMa,
BHUJIOM XUMHUYECKOHN CBSA3H, TUIIOM KPUCTAIUIMYECKON PEMETKN KPEMHHUS, €TI0
(U3MUECKUME 1 XUMUYECKIMH CBOMCTBaMHU.

Buinonanamu pacy€Tel Mo XuMuIeckuM (popMyiIaM U YpaBHEHISIM PEaKIInH,
MIPOTEKAIOIINX C yIaCTHEM KPEMHUS M €TO COSTNHEHHUM.

Xapaxmepu3zoeams cocTaB, GU3UUECKHUE U XUMUUYECKIE CBOUCTBA,
MOJIy4eHHe U IPUMEHEHHE COSMHEHNH KPEMHHUS C HCIIOJIb30BAHUEM
pYCCKOro (pOIHOT0) S3bIKa U SI3bIKa XUMHUHU.

Cpaenueams TUOKCUBI yriiepoja U KpeMHUsl. Onuceiéams BaxXHEHIINE
THUIIBI IPUPOJHBIX COCIUHEHUN KPEMHHMSI KAK OCHOBHOTO 3JIEMEHTA

srocepsl. Pacnosnasams CUNNKAT-UOH

CunuxatHast Xapaxmepuzoeams CUIUKATHYIO IPOMBILIJIEHHOCTh U €€ OCHOBHYIO
TIPOMBIIIUIEHHOCTH TPOAYKIHAIO.
Yemanaeauseams ananorny Mexxay pa3IUYHBIMU OTPACIIIMU CHIMKATHOU
NPOMBIIIJIEHHOCTH
Honyuenue Onucvieams HaX0XJCHUE HEMETAJIOB B IPHPoOJIe. Xapaxkmepuzoeamas
HEMETALJIOB (pakIMOHHYIO NEPETOHKY )KUAKOTO BO3/1yXa KaK COBOKYITHOCTh
(bU3MYECKUX TIPOLIECCOB. Apeymenmuposams OTHECCHUE aKTUBHBIX
HEMETAJIOB K OKHCIINTEIEHO- BOCCTAHOBUTEIBLHBIM IIPOLIECCAM
[Tonyyenne Xapaxmepuzoeams XUMH3M, ChIpbE, anllapaTypy, HayYHbl€ IPUHLIUIIBI K
BAYKHEHUIIINX MPOAYKIUIO IPOU3BOACTBA CEPHON KUCIOTBL. CpasHueams MPOU3BOJICTBO
XUMHUYECKHUX CEpHOMU KUCIIOTHI C IPOU3BOJCTBOM aMMHaKa
COEIMHEHUI

O00011EHKE 110 TEME
«Hewmeramisl n nx
COEIUHEHUS.

1Iposooumsb ONIeHKY COOCTBEHHBIX JOCTHXEHUN B YCBOCHUHU TEMBI.
Koppexmuposams cBOM 3HaHUsIT B COOTBETCTBUH C IUIAHUPYSMbBIM
pe3yIbTaToOM

THonyuames xumMu4eckyto HHGOpMaNK U3 pa3IndHbIX HICTOYHHUKOB.
Ipedcmasasims nHbOpMaLuio 1o Teme «Hemeraisn» B Buje TabIHI, CXeM,
ONOPHOTO KOHCIEKTA, B TOM 4uciie ¢ npuMeHeHueM cpeacts UKT

Kontponbnas padora Ne3
o teme «Hemerasuibl u ux
COETMHEHUSD»

MerTaisl U UX
COEIMHEHUS.
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TlonosxkeHne MeTaIJIOB B
Ilepuoauueckoit cucreme,

Ob0wsicHAMb, 9TO TAKOE METAJLIBI.

IlenHocTy Hay4HOIO
I03HAaHUSL.




CTPOEHHE aTOMOB U
KPHCTAIIIO.B

Paznuuams HopMbI CYIIECTBOBAHNS METAJUIOB: 3JIEMEHTHI U IIPOCTHIE
BEIIECTBA.

Xapaxmepuzoeamb XUMUYECKHE DIIEMEHTBI-METAJLIBI 110 UX MOJ0XKEHUIO B
Ilepunoguueckoii cucreme /1. 1. Menneneea. /lpocrnozuposams cBONCTBA
HE3HaKOMBIX METAJJIOB MO MOJIOXKeHUIO B [lepuoauyeckoit cucreme
xummudeckux snemeHnToB J[. 1. Menneneena.

Yemanaenueams mpUUMHHO-CIEICTBEHHBIE CBSI3U MEXKLy CTPOCHUEM aToMa,
BHJIOM XUMHUECKOU CBS3U, TUIIOM KPUCTAIIHMUECKON PEIETKH METalIOB —
MIPOCTHIX BEIECTB U UX COCAMHEHUH

OO01re XUMUYECKHE

CBOICTBa METAJLJIOB

ObvacHams, 4TO TaKOE P AKTUBHOCTH METAJUIOB. [IpumeHams €ro i
XapaKTEPUCTUKN XMMUYECKHX CBOMCTB ITPOCTHIX BEIIECTB-METAIIOB.
Obobwams CHCTEMY  XHMHYECKHX  CBOMCTB  METa/lUIOB Kak
«BOCCTaHOBHTEIILHbBIE CBOHCTBAY.

Cocmagnams MONEKYNAPHBIE ypaBHEHHS pPEaKIHUH, XapaKTePH3YIOIINX
XMMHYECKHE CBOICTBA METAUIOB B CBETE YUCHHS OO0 OKHCIMTEIHHO-
BOCCTaHOBHTEIBHBIX MpoOLECcCaX, a PEAKUUH C YYaCTHEM HIIEKTPOJIUTOB,
MIPEJCTABIATH TaKXKe U B HOHHOM BHJIE.

Habnooamwv 1 onuceieams peakini MEXly BEIIECTBAMH C TOMOIIBI0
pyccKoro (poAHOTO) SA3bIKa U SI3bIKa XUMUH. CaMOCTOSITETIEHO 1po8oouns
OTIBITHI, HOATBEP)KJAIOIINE XUMHUECKHE CBOMCTBA METAIIJIOB C

coOJII0ICHIEM MTPABIII TEXHUKH 0€30TIaCHOCTH.

O6mias Ob6wsicHAmMb STUMOJIOTHIO Ha3BAHUSI TPYIIITHI «IIEIOYHBIC METAILTBDY.

XapaKTepUCTHKa Jlasamp OOIIYO XapaKTEPUCTHUKY IIEIIOYHBIM METaJIaM IT0 UX MOJIOKCHUIO

IIEITOYHBIX B [lepuoauueckoii cucreme xumuueckux snemenToB 1. . Menneneesa.

METAaJLJIOB Xapaxmepuzosams cTpoeHUE, HU3NICCKHAE M XUMHICCKHIE CBOWCTBA
IEJIOYHBIX METAJJIOB B CBETE 00IIEro, 0COOCHHOTO M €MHUYHOTO.
Ilpeockaszvieams HpU3NUECKHE M XUMUYIECKHE CBOMCTBA OKCUJIOB H
THAPOKCHUJIOB MIETOYHBIX METAJIIIOB HA OCHOBE MX COCTaBa U CTPOCHHUS U
TIOATBEPKIATh IPOTHO3BI YPABHEHUSIMHU COOTBETCTBYIOIUX PEAKITUH.
IIpo6odums pacdEThl IO XUMHYECKUM (POpMyJIaM B ypaBHEHHSAM PEaKIHid,
MIPOTEKAIOIINX C YIaCTHEM IIEJTOYHBIX METAJUIOB U X COCTUHEHUI

OOmas
Obvsacuams  DTUMOJIOTHIO  HA3BaHUS TPYNNBl  «IIETOYHO3EMEbHbBIE

XapaKTePUCTHKA

MCETAJIbD).

DKOJIOTHIECKOE
BOCIIMTAHHE.
I'paxxnanckoe
BOCIIMTAHHE.




IICITOYHO3CMEIIBHBIX

MCTAJULIOB

Jlasames o0myro xapaktepuctuky weramwiam |IA rtpymmer (mémodno-
3eMENBHBIM METalllaM) M0 WX TosiokeHuio B [lepmommdeckoil cucreme
xumuueckux snemenTos 1. . MenneneeBa. Xapakxmepuzoeams CTpOeHUE,
¢u3nyecKkne M XMMUYECKHE CBOWCTBA MIENOYHO-3€MEIbHBIX METAaJUIOB B
CBETE 00I1IEr0, 0COOESHHOI0 U €AUHUYHOTO.

Ilpedckasvisamsy  Gu3ndeckne W XUMHUYECKHE CBOWCTBA OKCHIOB U
ruApokcuioB MetayuioB |IA Tpynmbel Ha OCHOBE MX COCTaBa M CTPOCHHUS U
noomeepaicoams IPOTHO3bI yPaBHEHUSMH COOTBETCTBYIOIINX PEAKIHH.
IIposooumsb pacd&Thl 0 XUMUYECKUM (HOPMyJIaM U YpaBHEHUSIM PEaKIHH,
MPOTCKAOMUX € YHaCTUEM IICJIOYHBIX METAJJIOB U UX COC}IHHCHHﬁ.

XKéctkocTh BOIBI 1
CHoco0bI e€ ycTpaHEeHUS

Ob6vscHAmb, 9TO TAKOE «OKECTKOCTb BOIBI».

Pasnuuams BpeMEHHYIO ¥ IOCTOSHHYO JKECTKOCTh BOIBL. [Ipednacamy
CHOCOOBI YCTPaHEHHS KECTKOCTH BOIBI [Ipogooums, Habaooams u
onucyleams XAMHICCKHI SKCIIEPUMEHT, C COOIOJCHHEM MPaBHII TEXHUKH
6e30macHOCTH

[MpakTuyeckas pabora Ne
6. «Ilomy4yeHue KeCTKOM
BOJIBI U CIIOCOOBI €€
YCTPaHCHHUS»

Tonyuams, cobupams M pacnoznasams YriaeKUCbli ra3 Obpawamscs ¢
J1a00paTOPHBIM 000PYIOBAHUEM UM HArPEBaTEILHBIMU MPUOOPAMU B
COOTBETCTBHH C MPABUJIAMH TEXHUKU 0€30MIaCHOCTH.

Habniooams v onuceieams XUMUYECKUN SKCIIEPUMEHT C TOMOIIBIO
pycckoro (poJHOTO) S3bIKa U SI3bIKA XUMUU. POpMYAUpPo68ams BBIBOJBI TIO
pe3ysbTaTaM MpoBEJCHHOTO SKCIIEPUMEHTA.

Compyonuuams B nipoliecce y4eOHOro B3aUMOIeiCTBHSI pU paboTe B

rpymnmax

AJFOMUHHI 1 €T0
COEIMHEHUS

Xapaxmepuzoeams aNIOMUHUM 110 €ro 1nosioxxkeHuto B [lepuonnueckoi
cucreMe xumudeckux snemeHToB J[. . Menneneesa.

Onucvigams cTpocHHE, PU3MYCCKIE U XUMHYCCKUE CBOMCTBA aIFOMUHUS,
TOATBEPXK/Iast UX COOTBETCTBYIONTUMH YPABHEHUSIMH PEAKITUH.

Obvschsimsb TBOWCTBEHHBIN XapaKTep XUMUIECKUX CBOUCTB OKCHJIA U
THUIPOKCHU/IA ATFOMUHUSL.

Konxpemuzuposamu 37AEKTPOIUTHIECKOE MOTYICHUE METAIIIIOB OTIMCAHUEM
MIPOU3BOJICTBA AMIOMUHHSA. Ycmanasiueams 3aBUCUMOCTD 00J1acTei

MPUMCHCHUA aJIFIOMUHNA U €TI0 CIUIaBOB OT CBOMCTB.




IIposooumsb pacy€Thl M0 XUMUYIESCKUM (POPMYIIaM U YpaBHEHISIM PEaKIINH,
MIPOTEKAIOIINX C yIaCTHEM ATIOMUHHS U €r0 COSANHEHUI

Keneszo u ero coeTMHEHUA

Xapaxmepuzoeamys noj10xeHue xenes3a B [lepuoanueckoil cucreme
XIMHUYIecKuX 31eMeHToB . V. MenaeneeBa, 0cCOOEHHOCTH CTPOCHHUS aToMa.
Onucvigams PU3MYCCKIE U XUMHUYCCKHE CBOMCTBA JKele3a, OATBEPKIAAst UX
COOTBETCTBYIOIIIMMHU YPABHEHUSIMU PEAKIIHI.

Obvacnamp HaIMYUE JBYX TeHETHYECKHX PANOB COeUHEHMI xene3a Fe?+
u Fe’* .

Yemanaenueams 3aBUCUMOCTH 007acTell MPUMEHEHHUS KeJie3a | ero
CIJIABOB OT CBOMCTB.

TIposooumsb pacy€Thl M0 XUMUYISCKUM (POPMYIIaM U YpaBHEHUSIM PEaKIINH,
MPOTEKAIOIUX C YUaCTUEM KEJIE3a U €T0 COEANHEHUH.

Habnooams u onuceieams peakiny MEXIY BEIIECTBAMH C MTOMOIIBIO
pycckoro (pogHOTO) S3bIKA U SA3bIKA XHMUHU

[paktnaeckas padora Ne7
«Peenue
9KCIIEPUMEHTAIBHBIX 3224
110 TeMe «MeTauibl»

DKCHEePUMEHTANBHO UCCIe0068aNtb CBOMCTBA METAIIIOB M UX COCTUHEHH,
pelaTh SKCIEPUMEHTATIBHBIC 33]aUH 10 TeMe «MeTaby.

Pabomams ¢ mabopaTopHbIM 000PYAOBAaHHEM U HAIPEBATEIHHBIMU
npubOpaMu B COOTBETCTBUU C MTPABUIAMHU TEXHUKH OS30MACHOCTH.
Habniooams cBOWCTBAa METAIIJIOB M KX COCAMHCHUN U SBJICHUN,
TOPOUCXOISIINX C HUMHU.

Onucvlgams XUMAYIECKUH IKCTIEPUMEHT C MTOMOIIBIO PYCCKOTO (POTHOTO)
SI3BIKA U SI3BIKA XUMUH.

Dopmynuposams BBIBOJIBI IO PE3yJIbTATAM [IPOBEICHHOTO IKCIIEPUMEHTA
Onpedename (MCXons U3 y4eOHOM 3a7a91) HEOOX0IUMOCTh HCIIOJIh30BAHNUS
HAOJTIOJICHUS] WIIN SKCIIEPHUMEHTA

Koppo3zus merannos u
CrocoOBI 3alIHUTHI OT HEé

O6vscHamyb, 9TO TaKOE KOPPO3HSL.

Paznuyams XUMUYECKYIO U JIEKTPOXUMHYECKYIO KOPPO3HH.
Hnnmocmpupogams TIOHATHS KKOPPO3HA», «XUMHUIECKast KOPPO3HD»,
«QIEKTPOXUMHUYECKas KOPPO3Us» pUMepaMu. Xapaxmepuzoeams CIIOCOOBI
3aITUTHl METAJUIOB OT KOPPO3UH

Mertanisl B mpupoje.
[HonsTHe o Metamuypruu

Knaccugpuyuposams GOpMBI TPUPOIHBIX COSAUMHEHIH METAIJUIOB.
Xapaxmepusosams 00IIKE CIIOCOOBI MOTyYSHHSI METAJUIOB: TIHPO-, THIIPO- U
AJIEKTPOMETAJLUTYPT HH.




Konxpemuszuposams 3TH ciocoObI MPUMEPAMHU U YPaBHEHUSIMH PEaKIHi ¢
COCTaBJICHHEM 3JIEKTPOHHOTO OanaHca.

Onucvisams TOMEHHBIH MPOLECC U 3NEKTPOIUTHIECKOE MTOTYICHHE
METaIIOB.

Paznuuame 9€pHBIE U IIBETHBIE METAIIBI, YyTYHBI M CTAIH

Kontpomnbnas padora Ne 4
1mo TemMe «MeTanby.

O060011IeHIE 3HAHNN TT0
TeMe «MeTaaby

IIpo6ooums OLICHKY COOCTBCHHBIX JIOCTUKCHUHN B YCBOCHUH TCMEI.
Koppexmuposams cBoM 3HaHHA B COOTBETCTBHUH C IUIAHUPYEMBIM
pe3ynbpTaToM

THonyuames xumMu4eckyto HHGOpMALUK U3 Pa3InIHBIX HICTOYHHUKOB.
Ipeocmasnsime naGOpManUio 0 TeMe «MeTauibl» B BUIC TaOIHII, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM 4HcIIe ¢ mpuMeHeHueM cpeacts MKT.

Xumus u
OKpy>Karolias cpeja.

Xumudeckast OpraHu3anus
IUTAHETHI 3eMIIst

Hnmezpuposams cBeneHus 1o Gpusndeckoi reorpaduu B 3HAHUS O
XUMHUYECKON OpraHU3aIiH MIaHETHI.

Xapaxmepuzosams XUMIUYECKHUI COCTAB Ie0JIOTHYECKUX 000JIOUEK 3eMIIH.

Pasznuuams MuHepaiisl U TOpHBIE TIOPOBI, B TOM YHCIIE U PYABI

Oxpana
OKpYXXalolIel cpeasl OT
XMMHUYECKOTO 3arpsi3HEHUS

Xapakmepu306amb HUCTOYHUKH XUMHYCCKOT'O 3arpsA3HCHUA 0pr>1<a}0mel71

CpeIbl.

Onucwisams TI00aTbHBIE SKOJIOTHYECKHE MPOOIEMBbI YeJIOBEYECTBa,
CBSI3aHHBIC C XUMHYECKUM 3arpsisHeHUEM. [Ipednazams ITyTH MUHAMH3ALUH
BO3/IEHCTBUS XMMHUECKOTO 3arpsI3HEHUS Ha OKPY’KaIOIIyI0
cpeny./Ipuooums IpuMeps MEXIYHAPOAHOTO COTPYAHNYECTBA B 001aCTH
OXpaHbl OKPYXKAIOMIEH cpelbl OT XUMHUYECKOTO 3arpsI3HEHUS

IlenHocTr Hay4HOrO
MMO3HAHUS.
DKOJOTHUYECKOE
BOCIIUTAHUE.
I'paxxnanckoe
BOCITUTaHME.
[MaTproTudeckoe
BOCITUTaHHE.

O0o00111eHE 3HAHUH
110 XUMUH 3a KypC
OCHOBHOM IITKOJIEI.
IlogroToBka kK
OcHOBHOMY
roCyAapCTBEHHOMY
JK3aMEHY

(OID).

Bemecta

Ilpeocmasnsame wHbOpManHIO 1o TeMe «Ileproandeckuii 3aK0H U
Ilepuoguueckas cucrema J[. 1. MenaeneeBa B cBeTe TEOPUHU CTPOCHUS
aToMay B BUJIE TAOJIUII, CXEM, OITOPHOTO KOHCIIEKTa, B TOM YHUCIIE C
MIPUMEHEHHEM CPEJICTB

HKT.

Boinonnsame TeCTOBEIC 3aJaHUS IO TEME.

IIpeocmasnsims MHPOPMAITHIO TIO TeMe «BHIIbI XUMUYECKUX CBS3EH U THUIIBI
KPUCTAINTMYECKUX PEIIETOK. B3aMOCBsA3b CTPOEHUSI U CBOMCTB BEIIECTBY» B
BHJIE TaOIHII, CXEM, OTIOPHOTO KOHCTIEKTa, B TOM YHCJIEe C TPUMEHEHUEM
cpeacts UKT

Llennoctu Hay4HOTO
TO3HaHMUSI.
DKOJIOTHIECKOE
BOCIHUTAHUE.
I'paxxnanckoe
BOCIIUTAHUEC.
Tpynosoe

BOCIIUTAHUC.




XuMuueckue

peakun

Ilpeocmasniams wnpoOpMammio mo Teme «Kiaccmpuranns XUMHUECKUX
peakiuii Mo pa3inuyHbIM NIpu3HaKaM. CKOPOCTh XMMHYECKUX pEeakuily B
BUJe TaOJIML, CXEM, ONOPHOTO KOHCIIEKTa, B TOM 4YHCJE C MPUMEHEHHEM
cpenctB UKT.

Buvinonname TECTOBBIC 3aIaHUS 10 TeMe. Xapakmepu306amy
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKUCIUTENb U
BOCCTaHOBHUTEIIb.

Omauyame 3TOT THI PeakLUi OT peakiuil oOMeHa. 3anucvliéams ypaBHEHUS
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI C TOMOIIBIO 3JIEKTPOHHOTO
OasaHca.

OCHOBBEI
HEOPTaHMYECKON
XUMHH

Xapaxmepuzosams o01mue, 0COOCHHbBIE U HHANBUIyaIbHBIC CBOWCTBA
KHCJIOT, OCHOBAaHHH, COJIEH B CBETE TCOPUH AIICKTPOIUTHICCKON
JVICCOIHAITIH.

Apzymenmuposams BO3MOXKHOCTD IPOTEKaHNS XUMUYECKUX PEAKIUH B
pacTBOpax EKTPOIUTAX UCXOMS U3 yCIOBUH. Knaccuguyuposame
HEOPraHHYECKHE BEIIECTBA 110 COCTAaBY M CBOWCTBAM.

IIpusooums mpuMepsI IpeacTaBuTeNeii KOHKPETHBIX KJIACCOB U IPYIII
HEOPraHWYECKHX BEUIeCTB

Kontpomnsnas padora Ne5
«MToroBas no Kypcy

OCHOBHOH IIKOJIBI».

Ypok 06001u1eHnss u
CHCTEMATH3AIUH 3HAHUH.

Ypok 06001u1eHnss u
CHCTEMATH3AIMU 3HAHMIA.

ITonBeneHue UTOTOB roja.

Boinoansims TeCThI U YIPaXKHEHUS, peutams 3a/1a4u 10 TEME.
1Iposooumsb O1IEHKY COOCTBEHHBIX JOCTH)KEHUN B YCBOCHUHU TEMBI.
Koppexmuposamsb cBOV 3HaHHS B COOTBETCTBUU C TJIAHUPYEMBIM
pe3yJbTaToM




COI'TACOBAHO

[TpoTokoi 3aceqaHust
METOINICCKOTO OOBETMHCHHISI YIUTEIICH
Kadenpsl eCTECTBEHHBIX TUCITUILINH
MBOY COIII Ne 32 MO Benornuucknii
oT «30» aBrycra 2023 roga Ne 1

| E.B. MenBeneBa
HOJNHUCH pyKoBoauTenss MO ®.1.0.

COI'JTACOBAHO
3amecTuTenb aupekropa no YBP

/  I0.A.IlerpukunHa

MOJNUCE  PacIIN(POBKA MOAIHCH

«30» aBrycra 2023 rona
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