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INJIAHUPYEMBIE PE3YJIbTATBI

JIn4yHOCTHBIE pe3yIbTaThl:

JIn4HOCTHBIE PE3YNIbTAThl OCBOEHUS MPEAMETA OTPAXKAIOT:

1) BocnHMTaHuE POCCUHMCKOW TpakJaHCKOM HACHTUYHOCTH: MATPUOTU3MA, YBAXKEHUS K
OteuecTBy, MPOIJIOE U HACTOSIEE MHOTOHALMOHAJILHOTO Hapoaa Poccuu; oco3HaHue cBoei
THUYECKOMN MPHUHAJIEKHOCTH, 3HAHUE UCTOPUH, S3bIKA, KYJIbTYpbl CBOETO HapoJa, CBOEro Kpas,
OCHOB KYJIBTYPHOI'O Hacjenus HapoJoB Poccuu m yenoBedyecTBa; yCBOEHHUE TYMAHUCTUYECKUX,
JEMOKPAaTUYECKUX U TPAJULIMOHHBIX LIEHHOCTEN MHOIOHALMOHAJILHOTO POCCUHCKOIO 00IECTBA;
BOCIIUTaHHE YyBCTBA OTBETCTBEHHOCTH U JI0Jira nepeq PonnHoii;

2) GopmMupoBaHUE OTBETCTBEHHOTO OTHOILIEHUS K YYEHHUIO, TOTOBHOCTU U CHOCOOHOCTH
00yJaromMXxcsi K CaMOpPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYCHHIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOpPY M NOCTPOCHHIO JaibHEWIIed WHAMBHUIYaJbHON TpaeKTOpUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MHUpe Ipodeccuii U nmpodeccnoHalIbHBIX IPEAIOUTEHUH C
Y4E€TOM YCTOMUYMBBIX IO3HABATEIbHBIX HHTEPECOB, a TaKKe Ha OCHOBE (OPMHUPOBAHUS
YBa)XUTEJIBHOTO OTHOLLIEHUS K TPYZY, Pa3BUTHS OIbITA yYaCTHs B COLMAIBHO 3HAYMMOM TPYIIE;

3) dopMmupoBaHHE LEIOCTHOTO MHMPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPaKTUKH, YUYUTHIBAIOIIETO COLIMATIBHOE, KYIbTYPHOE,
SI3BIKOBOE, TyXOBHOE€ MHOTOOOpa3ue COBPEMEHHOTO MUDA;

4) dbopMupoBaHME OCO3HAHHOTO, YBAXKUTEJIBHOIO M JOOpPOKENaTeNIbHOTO OTHOILIEHUS K
JIPYroMy 4YelOBEeKYy, €ro MHEHHMIO, MHUPOBO33PEHHIO, KYIbTYpe, S3bIKY, BEpEe, Tpa)IaHCKON
MO3ULUHU, K UCTOPUH, KYJIbTYpe, PEITUTHU, TPATULIMAM, sI3bIKaM, LIEHHOCTIM HapoJoB Poccuu u
HapoJI0B MUpa; FOTOBHOCTH U CIIOCOOHOCTH BECTH AUAJIOT C IPYTUMH JIFOIbMU U IOCTUTaTh B HEM
B3aMMOIIOHUMAaHUS;

5) 0CBOEHME CONMAIBHBIX HOPM, TIPABWJI TIOBEACHMS, PoJiel 1 (OpPM COIMAIIBHON JKU3HU B
rpymmnax u cooOIecTBax, BKIHOUYas B3pOCible U COLMAIbHBIE COOOIIECTBA; y4aCTHE B IIKOJIBHOM
CaMOYIIPABJICHUHM M OOILECTBEHHOM >KM3HM B Ipelesax BO3PACTHBIX KOMIIETEHLHMH C y4eTOM
PErNOHAJBbHBIX, 3THOKYJIBTYPHBIX, COLIANBHBIX M SKOHOMHUUYECKUX 0COOEHHOCTEH;

6) pa3BUTHE MOPAJILHOI'O CO3HAHMSI 1 KOMIIETEHTHOCTH B PELLICHUH MOPAJIbHBIX TPOOIJIEM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (OPMHPOBAHHE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O
MIOBEJICHUsI, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOILEHUS K COOCTBEHHBIM IOCTYIIKAM;

7) dopMupoBaHrEe KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIEHUU U COTPYAHUYECTBE CO
CBEPCTHHKAMM, JETBMH CTapumiero M MIIAJIIEro BO3pacTa, B3POCIBIMH B  Ipolecce
o0pa3oBaTesIbHON, OOIIECTBEHHO 0JIE3HOM, yUeOHO-UCCIe10BaTEIbCKON, TBOPUECKON U APYrux
BHJIOB JI€ATEIBHOCTH;

8) popmupoBaHUE IEHHOCTH 30POBOr0 U 0€30MacHOro o0pasa JKU3HU; YCBOGHHUE IPABUII
UHAWBUIYAIBHOTO M KOJUICKTUBHOIO O€30IIaCHOr0 IOBEJIEHHsS B UYPE3BBIYAWHBIX CHUTYaLUsX,
YTPOJKAIOIIUX KU3HU U 30POBBIO JIFOJEH, IpaBUII IOBEACHUS HAa TPAHCIIOPTE U HA JOPOrax;

9) dopMupoBaHHEe OCHOB IKOJIOTUYECKOH KYIbTYphl, COOTBETCTBYIOILEH COBPEMEHHOMY
YPOBHIO DKOJIOTUYECKOTO MBIIIIECHUS, Pa3BUTHUE OIBITA HKOJOTMYECKH OPUEHTHUPOBAHHOMU
pedQIeKCUBHO-0ILICHOUYHON U MPAKTUUECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYALIUAX;

10) oco3HaHue 3HAYEHMsI CEMbU B JKHU3HU YeJlOBeKa M OOIIEeCTBA, NPUHATHE LIEHHOCTH
CeMEHHOM )KU3HH, YBAXKHUTEIbHOE U 3200 TJIMBOE OTHOILIEHHUE K WIEHAM CBOEH CEMbH;

11) pa3BUTHE 3CTETHYECKOIO CO3HAHHUS Yepe3 OCBOCHUE XYIOXKECTBEHHOTO Hacleaus
HapoJ0B Poccun u Mupa, TBOPUECKOH AEATEIBHOCTH 3CTETUYECKOTO XapakTepa.

MetanpeaMeTHbIe pe3yabTaThl

MetanpeaMeTHbIE pe3ybTaThl OCBOSHUS MPEAMETA OTPAXKAIOT:

1) yMeHHre caMOCTOSATEIBHO ONPEEIATH LIeJTH CBOET0 00YUeHHMs], CTaBUTh U (POPMYIUPOBAThH
st cebs HOBBIE 3a/aud B ydyeOe M TO3HaBaTENbHOW NEsTEeIbHOCTH, pa3BUBaTh MOTHUBBI U
MHTEPECHI CBOEH NO3HABATENIBHON IEATENBHOCTH;

2) yMEHHME CaMOCTOATENbHO IUIAHUPOBATHh IyTH JOCTHXKEHMS LEJed, B TOM YHCIE



aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpATh Hanbosee 3 (EeKTUBHBIE CIIOCOOBI PELICHUsT YYEOHBIX U
MO03HABATEIbHBIX 337124,

3) yMeHHE COOTHOCUTH CBOM JICUCTBUS C IUTAHUPYEMBIMH PE3yIbTaTaMH, OCYIECTBIISAThH
KOHTPOJIb CBOEH JIESITETLHOCTH B MPOIIECCEe TOCTHKEHUS PE3YNIbTaTa, ONPENENATh CIIOCOOBI
JNEUCTBUN

B paMKax IpeIIOKEHHBIX YCIOBUM W TpeOOBaHMM, KOPPEKTHpPOBAaTb CBOU JECHUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYalUEH;

4) yMeHHE OIICHUBATh MPABUIBHOCTh BBITIOJHEHUS YYeOHOW 3amaud, COOCTBEHHBIE
BO3MOYHOCTH €€ PEILEHUS;

5) BazieHne OCHOBaMH CaMOKOHTPOJIsI, CAMOOLICHKH, IPUHSATHUS PELLICHUHN U OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B y4eOHOM U MO3HABATEIbHON JESITEIbHOCTH;

6) yMeHue ompeAensTh MOHATUSA, CO3[aBaTh OOOOIIEHMS, yCTaHABJIMBaTh AHAJIOTHUH,
KJIaCCU(UIIMPOBATh, CAMOCTOSATENBHO BBIOMPATH OCHOBAHUS M KPUTEPUU JUIS KilacCU(UKALIUU,
YCTaHaBIMBATh IPUYUHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE PACCYXKICHUE,
YMO3aKI04eHne (MHAYKTUBHOE, IeyKTUBHOE U 110 aHAJIOTUN) U JIeNaTh BBIBOJIBI;

7) yMeHue co3aaBaTh, IPUMEHSTh U IPe0Opa30BbIBaTh 3HAKU U CUMBOJIbI, MOJIEJIA U CXEMBI
JUIS pellieHus] y4eOHbIX U MT03HABATENIbHbIX 3a/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue opraHW30BBIBaTh y4eOHOE COTPYJHHYECTBO M COBMECTHYIO NESTEIBHOCThH C
YUHTEJIEeM M CBEPCTHUKAMU; pabOTaTh MHAUBUIYAJILHO U B TPYIIE: HAXOJUTh O0IIee pelleHne u
pazpemiath KOH(QIUKTHI Ha OCHOBE COTJIACOBAHUS MO3UIIMI U yyeTa HHTEpeCcOB; GOPMYIUPOBAT,
apryMEeHTHUPOBaTh U OTCTauBaTh CBOE MHEHUE;

10) ymMeHHe OCO3HAaHHO HCHOJIb30BaTh PEUEBbIE CPEJICTBA B COOTBETCTBUHU C 3ajayeit
KOMMYHHKAIIMHM JUISI BBIPAXKEHUSI CBOMX YYBCTB, MBICIEH U NOTPeOHOCTEH; IIaHUPOBAHUS U
pEeryJIsSiliui CBOEU AESATEIbHOCTH; BJIAJICHUE YCTHOW M NMUCBMEHHOW PEYbI0, MOHOJIOTMYECKOU
KOHTEKCTHOM PEUblo;

11) dopmupoBaHre ¥ pa3BUTHE KOMIICTEHTHOCTH B OO0JacTH  HCIOJIH30BaHUS
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TexHonorui (mamee - MKT kommereniuun); pa3BuTHE
MOTHBAIlMM K OBJIAJCHUIO KyJbTypOll aKTUBHOTO TIOJIb30BAHUSI CJIOBApSMU M JAPYrUMHU
MTOMCKOBBIMU CUCTEMAMHU;

12) ¢opmupoBaHue M pa3BUTHE IKOJOTUYECKOTO MBIIIJICHUS, YMEHHE MPUMEHSTh €ro B
M03HABATEIbHON, KOMMYHHUKATUBHOM, COITMAIBHOM MPAaKTHKE U MPO(GECCHOHATBHON OPUEHTALIUH.

IIpeameTHbIe pe3y/ibTaThl:

1) ¢opmupoBaHue MepBOHAYAIbHBIX CHCTEMAaTU3HPOBAHHBIX MPEJICTaBICHUI O
BEILIECTBAX, MX IMPEBpPAUICHUSAX U MPAKTUUYECKOM IPUMEHEHUHU; OBJAJCHHUE IOHATUWHBIM
anmnapaToMm M CUMBOJIMYECKHUM SI3bIKOM XHUMUU;

2) oco3HaHHe OOBEKTUBHON 3HAUYMMOCTH OCHOB XHMMYECKON HayKu Kak o00JacTu
COBPEMEHHOT0 €CTECTBO3HAHUS, XMMUYECKUX MPEBPAICHUN HEOPraHUYECKUX U OPraHUYeCKHX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH >KUBOM U HEXUBOI MPHUPO/IbI; YIITyOJIeHHE PeACTaBICHUN
0 MaTepUaIbHOM €AUHCTBE MUPA;

3) oBnaneHue OCHOBAMHU XMMHYECKON TPaMOTHOCTHU: CIIOCOOHOCTHIO aHATU3UPOBATH U
O0OBEKTUBHO OIICHMBAThH JKU3HEHHBIE CUTYAIlH, CBSI3aHHBIE C XUMHEW, HAaBBIKAMU 0E€30MacHOTO
oOpallleHus ¢ BelIeCTBAMH, HCIIOIb3yeMbIMH B TIOBCETHEBHOM JKM3HHU; YMEHUEM aHAIM3HPOBATh
U TUIaHUPOBATh SKOJOTHYECKH O€30MacHOe TMOBEACHHWE B LEISIX COXPaHEHHUs 370pPOBbS U
OKpY’KaroLlen Cpeibl;

4) dopMupoBaHHE YMEHHI YCTaHABIMBATH CBSI3U MEXKIY pealbHO HAOII0IaeMbIMU
XMUMHYECKUMU SIBJICHUSAMHU U MPOIIECCAMU, TPOUCXOISIIIUMU B MUKPOMUPE, OOBSICHATH NPUIHHBI
MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHHUS, a TAK)KE 3aBUCIMOCTh
MIPUMEHEHHUS BELIECTB OT UX CBOWCTB;

5) mpuoOpeTeHHEe OmbITa HCIOJB30BAHMS PA3IUYHBIX METOJOB H3YYEHHUS BEIECTB:



HaGJIIO[[eHI/ISI 3a UX NPCBPALICHUAMU IIPU IMMPOBCACHHUU HCCIIOKHBIX XUMHUUYCCKUX SKCIICPUMCHTOB
C UCIIOJIh30BaHUEM JTa00PATOPHOTO 000PYI0OBAHUS M PUOOPOB;

6) ¢opmupoBaHHE TMPEACTABICHUA O 3HAYEHUM XUMHUYECKOH HAayKu B pPELICHUU
COBPCMCHHBIX 3KOJIOTUYCCKUX HpO6JI€M, B TOM 4YHUCJIC B MNPCAOTBPAIICHHUU TCXHOI'CHHBIX U
HKOJIOTUYECKUX KaTacTpod;

BbInycKHHMK Hay4YuTCS:
® XapaKTEepU30BaTh OCHOBHBIE METO/Ibl I03HAHUS: HAOIIOACHHUE, U3MEPEHUE, SKCIIEPUMEHT;

* ONMNCHIBATL CBOMCTBA TBCPABIX, KUIAKHX, F33006p213HI>IX BEIICCTB, BbIACIAA HX
CYIICCTBCHHBIC ITPHU3HAKH,
* PaCKpLIBaTh CMBICI OCHOBHBIX XHUMHYECKHX ITOHITHH «aromy, «MOJICKYJIay,

«XUMUYECKUHN QJICMECHT», «IPOCTOC BCUICCTBO», «CIOXKXHOEC BCUICCTBO», «BAJCHTHOCTH»,
«XUMHUYCCKaA pCaKkuusa», UCIIOJb3yd 3HAKOBYIO CUCTEMY XHUMHHU,

. PacKphIBaTh CMBICT 3aKOHOB COXPaHEHHSI MaCChI BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO -
MOJIEKYJIIPHOM TEOPHH;

. pa3nuyaTh XUMHYECKUE U PU3NICCKUEC SIBIICHUS;

. Ha3bIBATh XUMHUYECKUE DJICMEHTHI;

. OTIPENIENATh COCTaB BEIIECTB IO UX (hopmymam;

. OTIPENIENATh BaJICHTHOCTh aTOMa DIIEMEHTA B COSINHEHHSIX;

. OTIPEICIIATh THUI XUMHUYICCKIX PEAKIIHIA,

. Ha3bIBATh MPU3HAKU H YCIOBHUS MPOTCKAHUS XUMUICCKIX PEAKITHIA;

. BBISBJISTh MPH3HAKH, CBHJICTECIHCTBYIOIINE O TMPOTCKAHUM XHUMHUYECKOW PEAKIMH TPH
BBITIOJTHEHUH XUMUYECKOTO OIThITA;

. COCTaBJIATH (GOPMYITBI OWHAPHBIX COCAMHEHUIA;

. COCTaBJISITh YPABHEHHSI XUMUYECKUX PEAKIIHIA;

. coOro1aTh MpaBuiia 6e30MacHON paboThl TPH MPOBEICHUU OTIBITOB;

. MOJTH30BATHCS JTA0OPATOPHBIM 000PY0BAHUEM U TTOCYOM;

. BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB;

. BBIYHCIISATH MACCOBYIO JIOJII0 XUMUYECKOTO 3JIEMEHTa M0 POpMYysie COeAMHEHNUS;

. BBIYHCIIATh KOJUYECTBO, 00bEM WIJIM MaccCy BeIllecTBa IO KOJMYECTBY, 00bEMYy, Macce
peareHToB WK MPOAYKTOB PEAKIIHH;

. XapakTepu3oBaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOAA U
BOJIOPO/JIa;

. M0JIy4aTh, COOMPATh KUCIOPO.I U BOJIOPOI;

. pacrno3HaBaTh ONBITHBIM IIyT€M ra3000pa3Hble BEIIECTBA: KHUCIOPO, BOJOPO/;

. pacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

. PacKpbIBaTh CMBICI MOHATUHN «TEIIOBOM 2PPEKT peakuun», «MOJISIPHBIA 00BEM»;

¢  XapaKTCpU30BaTb (1)I/I3I/I‘ICCKI/IC 1 XMMHUYECKHE CBOMCTBA BOJBI,
¢ PaCKpbIBATb CMBICII IIOHATUA «PaCTBOP»,
¢ BBIYHCIIATHD MAaCCOBYIO NOJIFO paCTBOPCHHOI'O BCUICCTBA B pACTBOPC,

i IIPUTOTOBJIATHL PACTBOPEI C OHpCI[CJ'ICHHOﬁ MacCcoBOM ,Z[OJ'IGfI PACTBOPCHHOI'O BCUICCTBA,
* Ha3bIBATb COCAWHCHU N3YYCHHBIX KJIACCOB HCOPIraHNYICCKNUX BCIUICCTB,
i XapaKTepru30BaThb (1)H3I/I‘ICCKI/IC U XUMHYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB

HCOPraHNYCCKUX BCIICCTB: OKCUIOB, KUCIIOT, OCHOBaHHﬁ, COJ'ICI\/'I;

¢ OIpeacyisaTb NPUHAMJICIKHOCTb BEIICCTB K OIPECACIICHHOMY KJIACCY COGHHHCHHﬁ;

* COCTaBJIATDH (l)OpMyJ'IBI HEOPraHN4YCCKUX COCIUHEHUN HU3YUYCHHBIX KJIACCOB;

¢ HNPOBOJAUTH OIIBITHI, MOATBECPKIAAOINNEC XUMHUYCCKHUC CBOMCTBaA HU3YUYCHHBIX KJIACCOB
HCOPraHNYCCKUX BCIICCTB,

i Ppacno3HaBaThb ONBITHBIM IIYTEM PACTBOPLI KUCIIOT U IIeI04Yel 0 M3MEHEHHIO OKpaCKu
HHAUKATOpAa,

*  XapakKTCpPU30BATH B3AUMOCBA3b MCIKAY KJIIACCaMH HCOPIraHUUCCKUX COC,[[PIHCHPI?I;



* packpbiBaTh cMbIci [lepuoauueckoro 3akoHa /[.M. Menneneesa;

* OOBACHATH (PM3NYECKUN CMBICI aTOMHOTO (IOPSIKOBOTO) HOMEpPAa XMMHUYECKOTO HJIEMEHTA,
HOMEPOB I'PYIIIBI U IIeproa B nepuoanudeckon cucreme [[.1. Menneneesa;

*  OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUSI CTPOCHHS aTOMOB, CBOWCTB AJICMEHTOB B TpeJeiax
MaJIbIX IEPHUOJAOB U INIaBHBIX IMOATPYIIIT;

*  XapakKTCpPU30BATb XUMHNYCCKHUEC 3JICMCHTEL (OT BOOOpOJa OO KaJII)III/ISI) Ha OCHOBC UX ITIOJIOKCHHUA
B nepuoauueckoii cucreme /.M. MenneneeBa u 0coOEHHOCTEN CTPOEHHS UX aTOMOB;

* COCTaBJISTh CXEMbl CTPOEHHUS aTOMOB NepBbiX 20 37€eMEeHTOB nepuoauueckoi cucremsl J[. M.
MenneneeBa;

* PpacCKpbIBaTb CMBICII HOHATHHI: «XUMHUYECKast CBA3b», «QJICKTPOOTPULATCIIBHOCTD),

*  XapaKTEepU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BELIECTB OT THMA KPUCTAJUIMUECKOMN
peIIeTKY;

*  OIpeacidaTb BUA XUMHUYECKOU CBSI3H B HCOPraHNYCCKUX COCAUHCHUAX,

¢ M300pakaTb CXEMBbI CTPOEHHUS MOJIEKYJ BEIIECTB, OOpPa30BAHHBIX pa3HBIMH BHJIAMH
XUMHYECKUX CBS3EH;

* PacCKpbIBaTb CMBICII HOHATHHU «UOH», KKATHOH», KAHUOHY, «AJICKTPOJIUTLI», KHEIJICKTPOJIUTHD,
OIICKTPOJIUTHUYCCKAA JUCCOUALIUAY, «OKUCITUTEIb», «KCTCIICHb OKHUCIICHHUA» «BOCCTAHOBUTCIIbY,
«OKHCJICHHE», «BOCCTAHOBIICHUEY;

* OTpENEeNATh CTENEHb OKUCICHUS aTOMa DJIEMEHTA B COSAMHEHUH;

* PpacCKphbIBaTh CMBICII TCOPHUU BHCKTPOHHTquCKOﬁ AucCconuanmm,

* COCTaBJISITh YPABHEHUS JIEKTPOJIUTUYECKOU TUCCOUMAIIMN KUCIIOT, IE0Y€eH, COJIeH;

* OOBSACHATH CYIIHOCTH IMpoIecca AIEKTPOJUTAYECKON ITUCCOIMAIMN U PEaKIUid HOHHOTO
oOMeHa;

* COCTaBJIATH MOJIHBIE U COKpAIllEHHbIE HOHHBIE YPABHEHUS peakluu oOMeHa;

*  OMpeneisaTh BO3MOXHOCTb IPOTEKAaHUs PeaKIii HOHHOTO 0OMEHa;

* TPOBOJUTH PEAKLHH, OATBEPKIAOIINE KAaU€CTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB;

*  ONpENENATh OKUCIUTENb U BOCCTAHOBUTEID;

* COCTAaBJISTh YPABHEHUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIUN;

* Ha3bIBaTh (DAKTOPHI, BIUSIIONINE HA CKOPOCTh XUMHUUECKOHN peaKlny;

+ KIaccu(UUUpPOBATh XUMHUUECKHUE PEAKIIMH 110 Pa3IMYHbIM IIPU3HAKAM;

*  XapaKTepu30BaTh B3aMMOCBSA3b MEX1Y COCTABOM, CTPOCHUEM U CBOMCTBAMU HEMETAJIJIOB;

* TMPOBOJUTH OMNBITHl MO TMOJYYEHHUIO, COOMPAHUI0 W U3YYEHUIO XHUMHUYECKHUX CBOICTB
ra3000pa3HbIX BEILIECTB: yIJIe-KUCIOTO ra3a, aMMHUaKa;

* pacrno3HaBaTh OIBITHBIM IIyTEM ra3000pa3HbIe BEUIECTBA: YITIEKUCIIbIA ra3 1 aMMHUAK;

*  XapaKTepu30BaTh B3aMMOCBS3b MEX/y COCTABOM, CTPOCHHEM M CBOMCTBAMU METAJUIOB;

. Ha3bIBaTh OPraHUYECKHe BellecTBa MO MX (GopMmysie: MeTaH, 3TaH, 3TUJIECH, METAHOI,
9TaHOJ, TJIMLUEPUH, YKCYCHas KHUCJIOTa, aMHHOYKCYCHasi KHUCJIOTa, CTEapuHOBas KHUCIOTA,
OJICMHOBAsI KUCJIOTA, [JIFOK034;

i OLOCHUBATL BJIUAHHUC XHMHUUYCCKOI'O 3arpA3HCHHA OKPY)KaIOHleﬁ Cp€abl Ha OpraHu3M
YCJIIOBCKA,

i I'paMOTHO o6pau1aTbc;1 C BCIICCTBaAMU B HOBCGﬂHeBHOﬁ KHU3HHU

i OIIpCAC/IATL  BO3MOXHOCTb  IIPOTCKAHHA peaKHI/Iﬁ HCKOTOPLBIX HpeHCTaBHTCHeﬁ

OpraHn4eCKux BCUIECTB C KUCJIOPOAOM, BOAOPOIOM, METAJULIaMHU, OCHOBAHUSAMHU, T'aJIOTCHAMMU.
Bbll’lyCKHllK noayuum 603MOHCHOCHMb HAYUUMbCA?

* BbIIBUTATb W MPOBCPATbH OSKCIICPUMCHTAJIBHO THUIIOTE3blI O XUMHWYCCKUX CBOMCTBaxX

BCIICCTB HAa OCHOBEC UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIATh B XUMHUYCCKUC PCAKIIUHU,

0 XapaKTepe U NMPOAYKTAX PAZJIINYHBIX XUMHUUYCCKUX peaKHHfI;

* XapaKTepru30oBaTh BCIICCTBA II0 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb

IMPUYNHHO-CJICACTBCHHBIC CBA3U MCIKAY NAHHBIMHU XapaKTCPHUCTUKAMU BCIICCTBA,

* COCTaBJIATb MOJICKYJIIAPHBIC U MMOJIHBIC MOHHBIC YPABHCHUS IO COKPAIICHHBIM HOHHBIM



YPaBHEHUSIM;

. MPOTHO3UPOBATh  CHOCOOHOCTH  BEIIECTBA  MPOSIBISATH  OKUCIUTENbHBIE — WJIU
BOCCTAHOBUTEIIbHBIE CBOMCTBA C YYE€TOM CTENEHEW OKHUCIEHHUS BJIEMEHTOB, BXOJSIIUX B €r0
COCTaB;

® COCTAaBJIATH YPaBHCHHA peaKquI, COOTBCTCTBYIOIIHX ITOCJICAOBATCIBHOCTH HpeBpameHHﬁ
HCOPraHNM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB;

* BBIIBUT'aTb W IMPOBCPATH ISKCIICPUMCHTAJIIBHO THIIOTE3bl O PE3ylbTaTax BO3I{CI>1CTBH$I
pa3nu4HbIX (PAKTOPOB HA U3MEHEHNE CKOPOCTH XUMHUYECKOW PEaKIInH;

* HCIIOJIB30BAaTh HpHOGpCTCHHbIe SHaHUA JII SKOJIOTMYCCKHM I'paMOTHOI'O IOBCACHUS B
OKpYKarollen cpere;

* HCIIOJIB30BAaTh HpI/IO6peT€HHI)IC KIIFOYCBLIC KOMIICTCHIIUHW IIPXU BBIIIOJIHCHUN IIPOCKTOB U

y4eOHO-HMCCIeIOBAaTENbCKUX —3aJad [0 HM3YyYEHUI0 CBOMCTB, CIOCOOOB TMOJY4YEHUS U
pacro3HaBaHUs BEIECTB;

® 00BEKTUBHO OLICHUBATh I/IH(l)OpMaIlI/II-O 0 BCHICCTBAX U XUMHUUYCCKUX IMMPOLECCCAX;

. KPUTHYECKH OTHOCUTBCS K IICEBOHAYYHOU MH(OpMaLINK, HET0OPOCOBECTHOM peKIaMe B
CpeacTBax MaccoBOM MHpopmanuu;

® OCO3HaBaTb 3HAYCHHUEC TCOPCTUUYCCKUX 3HAaHUA TI0 XUMHH JJIA HpﬂKTH‘ICCKOﬁ
JeATeIbHOCTH YEJIOBEKa;

* CcOo3aaBaTb MOACIIU U CXEMBI JJI PECIICHUA y‘Ie6HLIX U IIO3HABATCIBHBIX 3a/1a4; IIOHUMAThb

HEO0O0XOMMOCTH COOJTIOICHHMS TIPE-TTIUCAHUH, TPeJIaraeMbIX B MHCTPYKIIHUSIX TI0 UCIIOJIH30BAHUIO
JIEKapCTB, CPEACTB OBITOBON XUMHH H JIP.

HanpagpiieHusi NPOEKTHOM AesITeJIbHOCTH 00y4ar0IMXCs:

1. Paborta ¢ HCTOYHMKAMH XUMHYECKON MHPOPMAIIMU — UCTOPUUYECKHUE 0030phI CTAHOBJICHUS
U Pa3BUTUS U3YyYCHHBIX MOHATHM, TEOPHM, 3aKOHOB; KU3Hb U JESATEIBHOCTb BBIIAIOUIUXCS
YUEHBIX-XUMHUKOB.

2. AnamuTtnueckue o0030ppl  HMH(OpMAanMM 1O  PEHICHUIO  ONPEJCICHHBIX  HAay4YHBIX,

TEXHOJIOTMYECKUX, PAKTUYECKUX TPOOIIEM.

OBnazneHne 0OCHOBaMU XHUMUYECKOTO aHAIU3a.

OBnaseHne OCHOBaMU HEOPraHUYECKOTO CHHTE3A.

s w

COIEPXAHUE YUEGHOI'O ITIPEAMETA

. BBenenue

XuMHs1 — HayKa O BElIECTBAX, X CBOMCTBAX U NPEBPALLECHUSIX.

[ToHsITHE O XUMUYECKOM 3JIEMEHTE U (POpMax ero CylecTBOBaHHUA: CBOOOIHBIX aTOMaX,
IIPOCTBIX U CJIOKHBIX BELIECTBA

[IpeBpaienus BemecTB. OTIINYME XUMUYECKUX PeakIMi OT pu3nyeckux siBjaeHui. Pospb
XMMUU B )KU3HU YEIIOBEKA.

KpaTkune cBeneHus U3 MCTOPUM BO3HUKHOBEHUS U pa3BUTUA XuMuH. llepron anxumun.
[Tonstue o ¢Qunocopckom kamue. Xumus B XVI B. Pa3Butne xumum Ha Pycu. Poib
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHMM XUMUYECKOH Hayku - paboTsl M. B. JlomoHocoBa, A. M.
byrneposa, /. 1. Menneneesa.

XUMHYecKas CHUMBOJIMKA. 3HAKH XHMHUYECKUX JJIEMEHTOB U IPOUCXOXKICHHE HX

Ha3BaHUi. XHUMHUYECKHUE (I)OpMy.HBI. Hupexcel u KOS(b(bI/IL[I/ICHTBI. OTHOCUTENbHEIC aTOMHAS U



MOJIEKYJIsIpHAs Macchl. PacdyeT MaccoBOM 10/ XUMUYECKOTO JIeMEeHTa 1Mo (hopMysie BeuiecTsa.

[Tepuonnueckas cucrema xumudecknx iemeHToB /. M. MenaeneeBa, ee cTpykrypa:
Masible ¥ OOJbIINE MEepUOJIbl, TPYMIBI M MOATPYIIHl (THaBHas W mobounas). [lepuomudeckas
CHCTEMA KaK CIPaBOYHOE NI0COOUE IS MOJTyUEHUS! CBEACHUN O XUMUYECKHX 3JIEMEHTAaX.

Pacuernsbie 3amaun. 1. HaxoxieHrne 0THOCUTEIPHON MOJIEKYJISIPHOM MacChl BEIIECTBA 110
€ro XUMHUYECKOi opmyse. 2. BriunciaeHnre MaccoBOM 10J1M XUMUYECKOTO AJIEMEHTA B BEILIECTBE
o ero opmyire.

[Ipaktuyeckas padora Ne 1 IIpaBuiia TeXHUKH 6€30MaCHOCTH MpH padoTe B
XHUMHYECKOM KabuHete. JlabopaTopHOoe 000py0BaHNE U OOpaIICHHIE C HUM.

[Ipaktuueckas padora Ne 2Habntonenue 3a ropsieit cBeuoi

[IpakTuueckas padbora Ne3 AHanu3 MoYBbl U BOJBI.

Paznen 1. AToMBI XUMUYECKHUX IJIEMEHTOB (9 u)

AToMBI Kak (opMa CyIIECTBOBAHUS XUMHUYECKUX 31€MEHTOB. OCHOBHBIE CBEACHHUS O
CTpoeHUM aToMOB. Jloka3aTenbCTBa CJIOXKHOCTU cTpoeHusi aromoB. OmbiTel Pesepdopna.
[1nanerapHast MOJENIb CTPOEHUS aTOMA.

CocraB aTOMHBIX sep: NMPOTOHBI M HEUTPOHBI. OTHOCUTENbHAs aTOMHas Macca.
B3aumocBs3b NOHATHI «IIPOTOH», «KHEUTPOHY», KOTHOCUTENIbHASI aTOMHAsl Maccay.

N3menenune umnciaa OpOTOHOB B sApe aTromMa - 0OOpa30BaHUE HOBBIX XHMHUYECKUX

OJICMCHTOB.

N3menenue dncia HEUTPOHOB B siApe aToMa - oOpazoBaHue M30TONOB. COBpEeMEHHOE
ompeieJICHUE TIOHATHS «XUMUYECKUN deMeHT». M30TOombl Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHYECKOIO BJIEMEHTA.

OnekTpoHbl. CTpOCHHE AIEKTPOHHBIX 000710Y€K aTOMOB XUMHYECKUX dJ1eMeHTOB Nel-20
nepuoauueckoit cucremsl . M. MengeneeBa. [loHsTe O 3aBEpIICEHHOM U HE3aBEPLICHHOM
ANIEKTPOHHOM CJI0€ (SHEPTETHYECKOM YPOBHE).

[lepuonuueckas cucrema xumMuueckux siaeMeHToB J[. M. MenpgeneeBa u crtpoeHue
aTOMOB: (PM3MYECKHI CMBICI MMOPSAKOBOTO HOMEpA 3JIEMEHTA, HOMEpa I'PYIIIbI, HOMEpa epruoa.

N3menenue ymcna IeKTPOHOB HAa BHEUTHEM JIEKTPOHHOM YPOBHE aTOMa XUMUYECKOTO
aJIeMEeHTa - 00pa30BaHHE TOJIOKHUTEIBHBIX M OTPHIATEIIBHBIX HOHOB. MOHBI, 00pa3oBaHHbBIC
aToOMaMHu METaUIOB U HeMeTa/uIoB. [IpUYnHbl U3MEHEHUS METAUTMYCCKUX M HEMETALTHYECKUX
CBOWCTB B MEepPHO/IaX U IPYIIaX.

OO6pazoBanue OMHApHBIX coenHeHHH. [ToHsATHE 00 MOHHOM CBs3U. CXeMBbl 00pa30BaHUS
HOHHOM CBSI3M.

BzaumoneiicTBue aTOMOB XHUMHYECKHX JIIEMEHTOB-HEMETAIJIOB MEXKIy COO00H -
oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYII IPOCTHIX BellecTB. KoBaneHTHas HEMoIIpHas XuMU4ecKast
CBSI3b.

DNEeKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3aumoneiicTBue aTOMOB XHUMHYECKHX JIIEMEHTOB-HEMETAZIOB MEXKIy COO0H -

O6pa3OBaHI/Ie 61/IHapHBIX COCIMHEHUI HEMETaJIOB. 3J'ICKTpOOTpI/II_[aTCJ'H:HOCTB. Ilonsatue o



KOBAJICHTHOM IOJISIPHOM CBSA3U.

B3aumopeiicTBue aTOMOB XHMHYECKUX OJIEMEHTOB-METAUIOB MEXIy COOOW -
o0pa3oBaHNE METAUIMYECKUX KPUCTALIOB. [IoHATHE O METAJUTMYECKOU CBSI3H.

JeMmoncTpaimu. Mojenu aToMOB XMMHUYECKUX 3JeMEHTOB. Ilepuonuueckas cucrema

xuMmudeckux anemeHToB [[. . Meneneena.

Pazpean . IIpoctsie BemecTBa (6 u)

[TonoxxeHne MeETAIJIOB W HEMETAUIOB B TEPUOJUYECKON CHUCTEME XUMHUYECKUX
anemeHToB /I. 1. MenaeneeBa. Baxxnelime npocThie BEIIECTBA - METAJLIBL: )KEJIE€30, ATFOMUHUM,
KaJIbIIMI, MarHuii, HaTpuil, kanuii. OOume Gusnyeckue CBONCTBA METAJIIOB.

Baxneiimme mpocThie BelIeCTBa - HEMETAJJIbl, 00pa30BaHHBIE aTOMaMHU KHCJIOPOJA,
BOJIOpOJa, a30Ta, cephl, Pocdopa, yriaepoaa. CnocoOHOCTH aTOMOB XMMHUYECKUX DJIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX MPOCTBIX BEIIECTB - A/UIOTPONHUs. AJUIOTPOINHBIE MOJU(DUKAIIIN
Kkuciopoa, pochopa u onoBa. Metamudeckre 1 HEMETANIMYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JACJICHNA NPOCTHIX BECIICCTB HA MCTAJIJIBI 1 HEMETAJIJIbI.

[Toctrostnnas ABoraapo. KonmdectBo BemiectBa. Mosib. MonsipHas macca. MoJisipHbIii
00beM Ta3000pa3HbIX BemiecTB. KpaTHble €IWHUIIBI KOJWYECTBA BEIIECTBA — MUJUTUMOJIb H
KHJIOMOJIb, MUWJUIMMOJIApHAad W KWJIOMOJIsIpHasd MacCbl BCHICCTBA, MI/IJ'IJ'II/IMOJ'ISIpHI:Jﬁ nu
KHJIOMOJISIPHBIA 00beMBI Ta3000pa3HbIX BEIIECTB.

PacueTsl ¢ ucnonp3oBaHWEM MOHATHNA «KOJUYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«MOJIIPHBIN 00BEM Ta30B», KIIOCTOSIHHAS ABOTAIPOY.

Pacuernpie 3amaun. 1. BplunciieHME MOJISIPHOW MAacChl BEHIECTB IO XUMHYECKUM
dbopmynam. 2. Pacderbl ¢ HWCHOJIL30BAaHUEM TOHSATUHA «KOJWYECTBO BEIIECTBA», «MOJSpPHAsS
Maccay, «MOJISIPHBIM 00BEM T'a30BY, «IIOCTOSTHHASS ABOTaIPO».

JlemoncTparmu. HekoTtopsle MeTaJIbI 1 HEMETAJUTBl KOJIMYECTBOM BEIIECTBA 1 MOJIb.

MOI[GJ'IB MOJIAPHOI'O o0beMa F83006p33HBIX BCIICCTB.

Paznen 3 CoeauHeHHsi XMMHYECKHUX 3JIeMeHTOB (14 u)

Crenenp okucinenus. OnpeneneHue CTENeHH OKUCICHHS 3J€MEHTOB M0 XUMUYECKOU
dopmyne coenunenus. CocraBineHue QGopmyn OWHAPHBIX COEAMHEHUN, OOHMIA Crocod uxX
Ha3bIBaHUsA. BUHApHbIE COEOMHEHMS: OKCHIBI, XJIOpHUIblL, cyabbuabsl u Ap. CocTaBlieHHne HX
dopmyn. [IpencTaBuTen OKCHIOB: BOJa, YIIICKHCIIBIN ra3 U HeralieHas u3Bects. [IpeacraBurenu
JIETYYUX BOJOPOIHBIX COCAMHEHUIA: XJIOPOBOJAOPOI U aMMHUAK.

OcHoBaHMsI, UX COCTaB U Ha3BaHUsS. PacTBopuMOcCTh OCHOBaHUU B Boje. Tabmuia
PacTBOPUMOCTH THIIPOKCUIIOB U cosiei B Boje. [IpencraBurenu menoueit: THAPOKCUABI HATPHS,
kamusi U Kanblus. [loHATHE O KauecTBEHHBIX peaknusax. MHmukatopbl. M3MeHeHue OKpacku
WHUKATOPOB B IIEJIOYHOHU Cpee.

Kucnotsl, ux cocraB u HazBanus. Kmaccudukanust kucnot. [IpencraBurenu KucioT:
CepHasi, COJisiHAs U a30THasA. M3MeHeHue OKpacKku MHAUKATOPOB B KHCIOTHOM cpejie.

Conu xax MMPOU3BOAHLIC KHUCIIOT U ocHoBaHuH. VX cocTaB U Ha3BaHUI. PaCTBopI/IMOCTB



cojeii B Bozie. [IpencraBurenu coeil: Xmopu HaTpusi, KapOooHAT U GochaT KambIs.

AmopdHBIE ¥ KPUCTAUNINYECKUE BEIIECTBA.

MexMoNeKyJIIpHbIE B3aUMOJCUCTBUS. THIBI KPUCTAUIMYECKUX PEIIETOK: WOHHAas,
aTOMHAasi, MOJICKYJISIpHAs M MeTauIMuecKas. 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIIOB
KPUCTAJUTMYECKUX PEIIETOK.

BemectBa MOJIEKYIISIPHOTO ¥ HEMOJIEKYJIIPHOT'O CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
JUTSI BEIIECTB MOJICKYJISIPHOTO CTPOCHUS.

Yucteie BemiecTBa U cMecd. [Ipumepsl KUAKUX, TBEPABIX U Ta3000pa3HbIX CMeEceH.
CBoiicTBa 4MCTHIX BemecTB U cMmeceil. Mx cocraB. MaccoBasi U oObeMHas O KOMIIOHEHTA
cMmecu. PacueTsl, cBsi3aHHBIE C MCTIOJIb30BAHUEM TIOHSITHS JIOJIS.

Pacuetnnle 3amaun. 1. Pacuer MaccoBoii M 0OBEMHOM [0Jieli KOMIIOHEHTOB CMECH
BemiecTB. 2. BpluucieHne MaccoBOW JONMM BEHIECTBA B PAcTBOpE IO HW3BECTHOM Macce
PacTBOPEHHOTO BEIIECTBA U MACCE PACTBOPUTEIIS.

3. Brlumciienne Macchl pPacTBOPSIEMOTO BEIIECTBA W PACTBOPHTENS, HEOOXOJUMBIX IS
MIPUTOTOBJIEHUS ONPENEIEHHON MAacChl PaCTBOPA C U3BECTHOM MACCOBOW J0JIEH PaCTBOPEHHOTO
BEIIlECTBA.

JdemoncTpanuu. OOpa3ibl OKCHAOB, KHCIOT, OCHOBaHMM U coyiel. Mojgenu
KPUCTAJUTMYECKUX PEIIETOK XJIOpUaa HaTpws, anmasa, okcuaa yriepoaa (IV). CmocoOsr
pazaenieHus cMecei, TUCTHILISIMS BOIBI.

JlabopaTopHble OnbITHI. 1. 3HAKOMCTBO C 00pa3laMu BEIIECTB Pa3HBIX KJIaccoB. 2.

Pa3nenenue cMmecei.

Pa3znea 4. U3smMeHnenusi, mpoucxoasiuue ¢ Bemecrsamu (134)

[TonsaTHE IBIEHUI KaK U3MEHEHUH, TPOUCXOIAIINX C BEIICCTBAMH. SIBIICHNUS, CBSI3aHHbBIC
C HW3MEHEHHEM KPHCTAUIMYECKOTO CTPOSHHUS BEIIEeCTBA TPU IOCTOSHHOM €ro COCTaBe,
¢uszuveckue sBieHUs. DU3NYECKUE SBJICHUS B XUMHH: JUCTHLISAIUSA, KPUCTaJUTH3AIUs,
BBIITAPUBAHKE U - BOTOHKA BEIECTB, IEHTPU(YTUPOBAHNE.

SIBneHus, CBS3aHHBIE C W3MEHEHHUEM COCTaBa BEIIECTBA, - XUMHUYECKHUE PEaKIIUH.
[Ipu3Haku u ycrnoBus MpOTeKaHUs XUMHUUECKUX peakiuil. [TonsTie 06 3K30- ¥ SHAOTEPMUYECKUX
peakiusx. Peakiuy ropeHnst Kak YaCTHBIN CiIydail 9K30TEPMUYECKUX PEaKIUil, TPOTEKAIOLIUX C
BBIJICTICHEM CBETA.

3aKOH COXpaHEHMsI MACChl BEHIECTB. XUMHUYECKUE YpPaBHEHHUS. 3HAYCHHE WMHICKCOB U
ko3¢ umentoB. CocTaBieHHE YpaBHEHUH XUMUYECKUX PEAKIHIL.

M€JIM B IJIAMEHU CIIUPTOBKH WM Topenku. S. [loMyTHEHHE N3BECTKOBOM BOJIBI OT BBIABIXaEMOTO
yriaekucioro rasa. 6. IlomyueHue yriekucioro ra3a B3aMMOJEHCTBUEM COAbl U KUCIOTHI. 7.
3amenienue Meau B pactBope xuopuaa meau (M) xenesom.

Pa3pea S.IIpaktuxym 1.IIpocteiimue onepanyu ¢ BEMIECTBOM.

IIpaktuyeckas pabota Ne 1 IIpaBuna TexHMKH O€30MAaCHOCTH MPH PabOTe B XUMHUYECKOM

kabunere. JlabopaTopHoe 060py0BaHNE U 0OpaIlleHHE C HUM.



[Ipaktuyeckas padora Ne 2Habmtoenne 3a ropsiiei cBe4oi

[TpakTuaeckas padborta Ne3 [TpuroroBieHne pacTBopa ¢ 3aJaHHOM MAacCOBOU JIOJICH.
Pasnen 6 PactBopenue.PactBopsl. CBOIICTBA PACTBOPOB AIEKTPOIUTOB
PacTBopenue kak pu3nko-xuMuyeckuil npouecc.PactBopuMocCTs.

[TonsiTue 006 AMEKTPOIUTUYECKON TUCCOIUALINN. DIEKTPOIHUTHI U HEANEKTPOIUTHL. MeXaHu3m
JMCCOLIMAIIMU 3JIEKTPOJIUTOB C PA3IMYHBIM TUIIOM XUMHUUYECKOH cBsi3u. CTeneHb

BJIGKTpOJ'II/ITI/I‘-ICCKOI\/'I JHUCCOLMAaIIH. CuibHbBIE U cIa0bIe OJICKTPOJIUTEI.

OcHOBHBIE TIOJIOKEHUST TEOPUHU EKTPOITUTHIECKOM aucconuanuu. MloHHbIe ypaBHEHUS
peakuuii. YCIoBUs MPOTEKAHUS PEAKIIMU 0OMEHa MEXTY JJIEKTPOJIUTAMHU JI0 KOHIIA B CBETE

HOHHBIX HpC}ICTaBHeHI/Iﬁ

Knaccudukanmst HOHOB 1 ux cBoiicTBa.KucnoTsl, ux kmaccudukanus. Jucconnanus KuciaoT U
HX CBOMCTBA B CBETE TEOPUU IJIEKTPOITUTUUECKON AUCCOUUANMU. MOJIEKYIIpHbIE U HOHHBIE
YpaBHEHUS peaKUid KUCTOT. B3auMoIelicTBHE KUCIOT ¢ METAIIAMHU. DJIEKTPOXUMUYECKHUMN Psif
HanpsH>KEHU MEeTauioB. B3auMoeicTBue KUCIOT ¢ OKCUAaMy MeTaJuioB. B3anmoaeiicteue
KHUCJIOT C OCHOBAHHUSMHU - peaklvsl HeuTpanuzanuu. BzauMoaeincTBue KUCIOT C COISIMH.

Hcnons3oBanne Ta6J'II/ILII>I PacTBOPUMOCTHU JIA XapaAKTCPUCTUKHU XUMHUYCCKUX CBOMCTB KHCJIIOT.

OcHoBanus, ux kiaccudukanus. Jlucconmanusi OCHOBaHWNW M WX CBOWCTBA B CBETE
TEOpUM DJIEKTPOJUTHUECKOM Juccouuanuu. B3auMonencTBue OCHOBaHMM C KHUCJIOTaMH,
KHCIIOTHBIMH OKCHJIaMH U  coJisiMd. Mcrmonb3oBaHwe TaOMWIBI  PACTBOPUMOCTH IS
XapaKTepPUCTUKH XMMHUYECKUX CBOMCTB OCHOBaHUM. Pa3iokeHue HEpacTBOPUMBIX OCHOBAHMM
nipu HarpeBaHuu. CoJiv, uX KI1acCU(PUKALNS U TACCOIMAIUS Pa3IMYHBIX TUIOB cosieil. CBoCTBA
COJIEH B CBETE TEOPHUH ICKTPOIUTUUECKON Jucconmaluy. BzanmoaeiicTBrue coseil ¢ MeTauiamMu,
YCIIOBHSI MIPOTEKaHUsl 3TUX peakuuil. B3aumopencTBue colield ¢ KUCIOTaMH, OCHOBAHUSIMHU U
cosisimu. Mcrnonb3oBaHue TabIUIIBI pACTBOPUMOCTH JIJIsI XapaKTEPUCTUKH XHUMHYECKUX CBOMCTB
COJIeH.

OO6o0meHre cBeIeHui 00 OKCHAaX, UX KIIaCCU(PUKAIIMK ¥ XUMUYECKUX CBOMCTBAX.

I'eneTnueckue psiapl METAIOB U HEMETAUIOB. ['eHeTHUecKas CBsI3b MEXAY KiIacCaMu
HEOPraHUYECKHUX BEIECTB

PacueTsl mo xuMuueckuM ypaBHEHMsIM. PernieHue 3ajad Ha HaXOXKJIEHUE KOJIMYECTBA
BEII[ECTBA, MAacChl WK 00beMa MPOAYKTa PEaKINH MO KOJMYECTBY BEIIECTBA, Macce MM 00beEMY
HCXOJHOTO BellecTBa. PacueTsl ¢ MCIOJIB30BaHUEM MOHATHS «IOJISI», KOTJa HCXOJHOE BEIECTBO
JAaHO B BHUJIE PAcTBOpa C 3aJaHHON MaccOBOMl JOJEH PaCTBOPEHHOI'O BEUIECTBA MU COAECPKUT
OTIPE/ICTICHHYIO JI0JII0 IPUMECEH.

Peakiun Pa3JI0KCHUA. Iloustue o CKOPOCTU XHUMHYCCKHX peaKL[PIfI. KaTaJ'II/IBaTOPBI.



DepMEHTHI.

Peakiun coenunenus. Katanutuueckue u Hekatanutuiyeckue peakuuu. OOpaTUMbIe U
HEOOPaTUMBIE PEaKITHH.

Peakuuu 3amemieHus. DJIEKTPOXUMHYECKUHM P HANPSOKEHUM METauIOB, €ro
HCI0JIb30BAHUE JIJIs1 IPOTHO3UPOBAHKS BO3MOKHOCTH IPOTEKAHUS peaKLUi MEXy METAJUIAMU U
pacTBopaMu KUCJIOT. Peakiiuu BBITECHEHUS! OJTHUX METAJJIOB U3 PACTBOPOB UX COJIEH JPyrumMu
MeTajjaMu.

Peakiun oOmena. Peakuun HeWTpanu3anmu. YCIoBHS NMPOTEKaHHUS PEaKIUid OOMEeHa B
pacTBopax J10 KOHIA.

Tunel XUMUYECKHX peakuuil (Mo MPU3HAKy «YHMCIO U COCTaB MCXOJHBIX BELIECTB U
MIPOJIyKTOB PEaKIMM») Ha MpUMEpEe CBOMCTB BOJbI. Peakuus pa3noxkeHHs - dJIEKTPOJIU3 BOMBI.
Peakuuu coenuHeHus - B3auMOJEMCTBHE BOABI C OKCUAAMHM METAJIOB U HemeTayuioB. [lonsaTue
«rUApOKcUAb». Peaknuum 3amemnieHuss - B3aUMOJCHCTBHE BOJABI C  IIEIOYHBIMH U
IIeJIOYHO3EeMEIbHBIMU  MeTalaMu. Peakunn oOMeHa (Ha mnpuMepe THApoiu3a cyibhuaa
QTIOMHUHUS U KapOHia KajabIus).

Pacuernbie 3amaum. 1. BpluncieHne 1O XMMHUYECKMM YpaBHEHUSIM MacChl WIIA
KOJIMYECTBA BELIECTBA MO0 U3BECTHON Macce MU KOJIMYECTBY BEIECTBA OJHOTO U3 BCTYMAIOIINX
B PEaKIMIO BEUIECTB WJIM MPOAYKTOB peakiuu. 2. Briuucienne maccol (KOJMYECTBa BEIIECTBA,
o0bema) MpOOyKTa pEeakIMH, €ClAM H3BECTHa Macca HCXOJHOTO BELIECTBA, COJAEPKAIIEro
OTIPENICTICHHYIO JIOJI0 TpuMeced. 3. BprumciieHne macchl (KOJIMUECTBAa BEIIECTBa, 00beMa)
MIPOJIyKTa peaKkuy, €clii U3BECTHA Macca pacTBOpa U MaccoBasi J10Jisl pACTBOPEHHOIO BEIIECTBA.

demoncTpanuu. Ilpumepsl duznuecknx sBICHWUW; a) IIaBieHue mnapadunHa; 0)
muddy3us TyIIUCTHIX BEHIECTB C TOpsIIeH JIaMIIOYKH HakanuBaHus. [IpuMepbl XUMUYECKHX
SIBJICHUI: a) TOPEHHE Maruusi; 0) B3aMMOJICHCTBHIE COJITHOM KMCIOTHI C MPaMOPOM HIIM MEJIOM; B)
nosyuenue ruapokcuaa meau (II); r) pacTBopeHue MmoydeHHOTO THAPOKCHAA B KHCIOTaX; 1)
B3auMoeiicTBue okcugaa memu (II) ¢ cepHO¥l KHCIOTOW TpWM HArpeBaHUM; €) Pa3jI0KCHHE
MepMaHraHaTa Kajuus; ) B3auMoIeCTBUE pa30aBICHHBIX KHCIOT C METaJIaMHU.

JlaGoparopHble onbiThbl. 3. CpaBHEHHE CKOpPOCTH HCIIAPEHHUsI BOJBI M CIOHpPTa IO
MCYE3HOBEHHIO MX Karlelb Ha GuiIbTpoBaibHOU Oymare. 4. OkucieHue

OKHUCAUTENbHO-BOCCTAHOBUTENbHBIE  peakuud. OKHUCIUTENb W BOCCTAHOBUTEIb,
OKHCJICHHE U BOCCTAaHOBJICHUE.

Peakuuu wOHHOrO 0OO0MEHa H  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
CocraBieHre ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN METO/IOM AJIEKTPOHHOTO
OamaHca.

CBolicTBa IPOCTBIX BEIIECTB - METAIUIOB U HEMETAJUIOB, KHUCJIOT U COJIEH B CBETE
MpeJCTaBIeHUH 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX Ipolleccax.

JemoncTpanun. McnslTaHuEe BEIIECTB M HMX DPACTBOPOB HA 3JIEKTPOIPOBOIAHOCTD.
3aBUCUMOCTD 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHUCIIOTBI OT KOHILIEHTpalMu. Bzanmopeincteue

IIUHKA C Cepoil, COsIHOM KucnoTo, xmopuaom meau (II). 'openue maruusi.



-®-

JlaGopaTopHble onbIThL. 8. Peakiuy, xapakTepHbIe JUIsl paCTBOPOB KHCIOT (COJISTHOM
unu cepHoi). 9. Peakuuu, xapakTepHble JJIs PacTBOPOB IIENOYeH (TUAPOKCHIOB HATPUS WU
kanus). 10. Iloxydenue u cBoiicTBa HepacTBopuMOro ocHoBanusi(ruapokcuaa meau (I1).11.
Peakuuu, xapaktepHble Ui pacTBOpoB cotiel (xsopuna meau (I1)). 12. Peakiuu, xapakrepHble
JUTsl OCHOBHBIX OKCHJIOB (OKcua Kanbiust). 13. Peakuuu, XxapakTepHbie Il KUCIOTHBIX OKCUIIOB
Paszpnen 7 Ilpaktukym 2 .CBoiicTBa pacTBOPOB AJIEKTPOJIUTOB
[Ipaktruyeckas padora Ne 4.Pemenne

9KCIIEPUMEHTAJIbHBIX 337124
Pa3znen 8 Bgenenue. OOmas xapakTepucTUKa XUMUUYECKUX SJIEMEHTOB M XUMHYECKUX
peakunii. xumuyeckux 3neMenToB . 1. Menneneesa .Ilepuonnyeckuii 3akoH 1
[lepuonuueckas cucrema (7)

XapakTepucTHKa 3JIEMEHTA 0 ero MoJIokeHuIo B [leproanueckoil cucteMe XuMUIeCKUX
anemenToB JI. 1. MenneneeBa. CBoicTBa OKCHIOB, KUCJIOT, OCHOBaHUH U COJICH B CBETE TEOPHUU
ANEKTPOJIUTUUECKON JUCCOIMAITIU ¥ OKHCIICHUSI-BOCCTAHOBJICHHUS.

[TonsiTHe 0 mepexoIHBIX MeMeHTax. AMPOTepHOCTh. ['eHeTHUeCcKHil psia MepexoIHOTo
AJIEMEHTA.

[Iepnognueckuit 3akoH u Ilepuogmueckas cucrema xumudeckux syemeHtoB [ M.
Menneneena.

XuMuUecKasi opraHu3zanus >KMBOM M HEXUBOW MPUPOJIbl. XMMHUUYECKUN COCTaB fA1pa,
MaHTHHM U 3€MHOM KOpbL. XHMMHUYECKHE 3JIEMEHTBI B KJIETKaX JKMBBIX OpPraHu3MoB. Makpo- u
MHKPO3JIEMEHTHI.

O06o0menre cCBeACHUI 0 XUMUYECKUX peakiusax. Kiraccuukaus XuMUIecKuX peakiui
[0 pa3jIUYHbIM TpPHU3HAKAM: «UYUCIO M COCTaB pearupyoomux u -O-
00pa3yIomuxcsi  BELIECTBY, «TEIIOBON 3 dekT», «HampaBlIeHUEY, «A3MEHEHHE
CTETNIEHEeW OKHUCICHHUS DJIEMEHTOB, OOpa3ylolIMX pearupyroliue BemiecTBay, «dazay,
«HCIIOJIb30BAaHUE KATAJIU3aTOPay.

[lonarue o ckopocTH XUMHUYECKOW peakuuu. PakToppl, BIUSAIOLIME HAa CKOPOCTh
XUMHUYECKUX peakuuii. Katanuzarops! u katanus3. MTHruOUTOphl. AHTHOKCHIAHTHI. 3aBUCUMOCTD
CKOPOCTH XMMMYECKOM peaKIu OT MPUPOJIbl PEArHPYIOIINX BEIIECTB. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM peaklUMH OT KOHLEHTPALMM PEarupyrolluX BelIECTB. 3aBUCUMOCTb CKOPOCTH
XMUMHUYECKON peakiuu OT IUIOUIaJAU CONPUKOCHOBEHHUS PEarupyrouux BEIIeCTB («KUIISIIAN
CJI0i»). 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT TeMIIepaTyphbl pearupyrolinX BEeIIecTB.
I'oMoreHHbIH U reTeporeHHbIN KaTtaan3sl. DepMeHTaTUBHBIN kaTtanu3. MTHrudupoBanue.

JladbopaTopHbie omnbIThbl. 1. [losyueHue ruapokcuaa HIMHKA U HCCIEIOBAHUE €r0
CBOMCTB. 2. MonenupoBanue nocrpoenus [lepuoanueckoil cicTeMbl XUMUYECKHUX 3J1eMEHTOB /1.
N. MenneneeBa. 3. 3amelnieHue xene3oM Meau B pactBope cynbdara meau (11). 4. 3aBucumoctsb
CKOPOCTH XMMHMUYECKOW peakUMu OT MPUPOJbl PpPEarupyrolux BEIIECTB Ha MpUMeEpe
B3aMMOJICICTBUSA KHUCIOT C MeTaulaMHu. 5. 3aBUCHUMOCTb CKOPOCTH XMMHYECKOW pEeaklnH OT
KOHIICHTPALIMU PEarupyrolux BEIIECTB Ha MNPUMEPE B3aUMOJICUCTBUS IIMHKA C COJITHOU

KHUCIOTOM pa3JIH‘{H0f/'I KOHIOCHTpPAIlUH. 6. 3aBHCHUMOCTH CKOpOCTU XUMHYECKOH pcaknunu OT



IUIOLIA/IM COIIPUKOCHOBEHUS pearupyrouux BemecTs. 7. MoaenupoBaHue «KUISIIETO Cilos». 8.
3aBUCUMOCTh CKOPOCTHM XMMHUYECKOW pEakIUu OT TEMIIepaTypbl pearupyroliux BELIECTB Ha
npumepe B3aumozencTBus okcuaa Meau (II) ¢ pacTBOpoM CEpHOM KHUCIOTHI pPa3IUYHON
TemriepaTypbl. 9. Paznoxenue mepokcuaa BOAOpOJa C MOMOIIBI0 okcuaa mapranna (IV) u
katanasbl. 10. OOHapy)KeHHe KaTana3bl B HEKOTOPBIX MUINEBHIX mpoaykTax. | 1. MHrubuposanue

B3aHMOH€ﬁCTBHﬂ KHCJIOT C MCTAJJIaMU YPOTPOIIMHOM.
Paznen9 Mertasbl (74)

[Tonoxxenne meramuoB B Ilepuonmueckod cucreme xumudeckux sieMeHtoB JI. M.
MenneneeBa. Meramunueckas KpUCTaNIMYeCcKasi pelieTka U MeTaJJIMuecKass XUMUYECKasl CBA3b.
O6mue ¢uszndeckue cBoicTBa MeTauioB. CIUlaBbl, MX CBONCTBA U 3HAYCHHE. XUMHYECKUE
CBOMCTBAa META/VIOB KaKk BOCCTAHOBHUTENIEH, a TakkKe B CBET€ UX IIOJIOKEHUS B
ANIEKTPOXUMUUYECKOM PAlY HaAmpspKeHH metamuioB. Kopposust MetamioB u criocoObl OOpHOBI €
Hel. Metasuibl B ipupoje. Oo1iue crnocoObl UX MOJTYISHHS.

OO0mras XxapakTepuCTHKa MIEJI0YHBIX MeTauioB. MeTamisl B pupoje. Obuire crnocoOsl
nx noxydeHus. Crpoenue atomoB. lllenounble MeTamibl — IpOCThIE BemlecTBa. BaxHeimme
COEJIMHEHUS LIEJIOYHBIX METAJJIOB — OKCHJIbI, THUJIPOKCHIIBI U COJIM (XJIOPHUAbL, KapOOHATHI,

cynb(darel, HHUTpPAThI), MX CBOWCTBA M TPUMEHEHHWE B HApOJHOM xo3siicTBe. KammitHbie

yaoOpeHwusl.
OO0masi xapakTepUCTHKA 3JIEMEHTOB IVIABHOM MOATPYIIIbI
rpynmnbsl. CtpoeHne aTtoMoB. lllenodHO3eMenbHbIE METaIbl — MPOCThIE BEIIECTBA.
Baxueiinne coenquHEeHUs MIETOYHO3EMENbHBIX METAIIOB — OKCHU[bI, TUAPOKCUIBI U COJHU

(xmopuibl, KapOOHATHI, HUTPATHI, CyIb(}aThI, pocdaThl), KX CBOMNCTBA U TPUMEHEHHE B HAPOTHOM
XO3SIUCTBE.

Amomunnii. CTpoeHne aroMa, (GU3MYECKHE M XUMHUYECKHE CBOMCTBAa IPOCTOTO
BemecTBa. COCNMHEHUS ATIOMHHHS — OKCHJ W THIPOKCHA, WX aM(pOTEpPHBIM XapakTep.
Baxwuerimue conu amomunus. [IpumeHeHne atoMUHUSA U €70 COCAMHEHUM.

Kenezo. Ctpoenue atoma, GU3HIECKHE U XUMHYECKHE CBOWCTBA MPOCTOrO BEIIECTBA.
['enernueckue psiabl Fe?+ u Fed+. Baxkueiirme oy xesie3a. SHaYeHHUe JKelie3a U ero COeMHEHHI
JUISL TIPUPOJIbl U HAPOJTHOTO XO3SIMCTBA.

JlaGopaTopHbie onbITHL. 12. B3auMoaeiicTBHE pacTBOPOB KUCIIOT M COJICH ¢ METaJlJIaMHU.
13. O3nakomiieHHE ¢ pynaMu xenes3a. 14. OxkpalBaHue MIAMEHHU COJISIMU LEJIOYHBIX METaJIOB.
15. B3aumoaeiictBue kanpuus ¢ Bogoi. 16. [lonyuenue ruapokcuia Kaablus U UCCIEJOBAHUE
ero cBorcts. 17. [lonyyeHue rugpokcuia antOMUHAS U UCCIIEJOBAHUE €r0 CBOUCTB. 18.

B3aunmopeiictBue xene3a ¢ constHoW kuciotoi. 19. IonyueHne rugpoKCUAOB Kenes3a

(IT) u (IIT) u u3y4eHue ux CBOUCTB.
Pazgen 10 .Ilpaktukym 3. CBoiicTBa MeTa1J10B U UX coeguHenuii (3)

1. OcymiecTBiIeHHe HENOYKH XMMHUYECKHUX NMPeBPALlIeHUil MeTAJVIOB
2. IlomyueHue u CBOWCTBA COEIUHEHUI METAJIJIOB

3PemecHue SKCIICPUMCHTAJIbHBIX 3a/la4 Ha paCllIO3HABAHUC U IMOJTYUCHUC COCIUHEHUM METaJIJIOB.



Paznen 11. Hemerassl (29 4)

OOmast xapakTepuCTHKa HEMETAaJUIOB: ToJjoxeHue B llepuoguueckoil cucrteme
xumuueckux — anmemeHtoB [l WM.  MenneneeBa, 0OCOOEHHOCTH  CTPOSHHUSI  aTOMOB,
anekTpooTpunaTeibHOCTh (D0) Kak Mepa «HeMeTaumdHocTuy, psia 0. Kpucramimueckoe
CTPOECHHME HEMETAIUIOB — IPOCTHIX BelecTB. AyoTponusa. Pu3ndeckue cBOMCTBAa HEMETAJUIOB.
OTHOCUTENBHOCTh TOHATHH «MeTalu» U «HeMeTau.Bogopon. Ilonoxkenue Bomopona B
[lepuoguueckoii cucrteme xumuueckux snemeHTtoB Jl. M. MenneneeBa. CtpoeHue atoma u
MoJieKynbl. @U3nUecKre U XMMHUYECKHE CBOIICTBA BOJIOPO/A, €ro MOJyYeHHE U IPUMEHEHHUE.

Bona. Ctpoenue mouiekynbl. Bonopoanas xumuueckas cBsi3b. O@U3NUYECKUE CBONCTBA
BOJbl. AHOManuM CBOMCTB BoAbl. 'mapodunbHeie n ruapodoOHbIE BemecTBa. XUMHYECKHE
cBoiicTBa BOjbl. KpyroBopor Bojabl B mpupoje. Bomoounctka. Aspanusi BOJBI. BBITOBBIE
¢buneTpsl. MUuHEpanbHbIe BOBI. ucTHMpoBaHHas BOJia, €€ MOJyUYeHUE U PUMEHEHHE.

O6mas xapakTepucTrka rajoreHoB. Ctpoenue atomoB. [IpocTeie BelecTBa 1 OCHOBHBIE
COEJIMHEHUs TajoreHoB, X cBoiicTBa. KpaTkue cBegeHus o xjope, Opome, ¢pTope U HOJE.
[IpumeHeHne rajJlor€eHOB U UX COSTMHEHUI B HAPOJAHOM XO3SMCTBE.

Cepa. CtpoeHue aTtoma, aJUIOTPOIHUS, CBOMCTBA M NpPUMEHEHHE POMOMYECKON CEephl.
Oxcupst cepsl (IV) u (VI), ux nomyuenue, cBoiictBa u npumeHeHue. CepHasi KUCIOTa U €€ COJIH,
VX IPUMEHEHUE B HAPOIHOM X03sicTBE. [[pON3BOACTBO CEPHOM KHUCIIOTBHI.

A30T. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA TPOCTOrO BENIECTBA. AMMHUAK, CTPOCHHE,
CBOICTBA, MoJlydyeHHe U npuMmeHeHue. Coid aMMOHUS, UX CBOMCTBA W mMpuMeHeHHe. OKCHUIIbI
azora (II) u (IV). A3oTHas kucnora, ee CBOMCTBa U MpUMEeHEeHHE. HUTpaThl 1 HUTPHUTHI, MpobiieMa
WX COJIEP)KaHUS B CEITBCKOX03IMCTBEHHON MTPOTYKIIUHA. A30THBIE yI0OpEHUS.

®dochop. CtpoeHne aToma, auIOTPOIHsI, CBOWCTBAa Oejoro u KpacHoro Qocdopa, ux
npuMeHenne. OcCHOBHbIE coeauHeHHs: okcupn ¢ocdopa (V) u oprodochopHas KUCIOTa,
docdarer. DochopHbie yroOpeHUsI.

VYrnepoa. CrpoeHue aTtoMa, auIOTPOMHS, CBOMCTBA MOIU(UKAIMNA, NPUMEHEHHE.
Oxcunpl yraepona (II) u (IV), ux coiictBa n npumenenne. KapOboHaThl: KaJblKUT, COJa, MOTAIII,
UX 3HaU€HHUE B IPUPO/JIE U KU3HU YETIOBEKA.

Kpemuuii. Ctpoenue aroma, KpUCTAJUIMYECKUN KPEMHHM, €ro CBONCTBA M NMPUMEHEHHE.
Oxcupn xpemnus (IV), ero mpuponnsie pazHOBUAHOCTH. CHIMKAThl. 3HAuY€HUE COEAUHEHUN
KpEeMHUS B )KUBOW U HEXKUBOU mpupoje. [IoHATHE 0 CHIIMKATHON MPOMBIIIIEHHOCTH.

Jlaboparopusie onbiThl. 20. [lomyyenue u pacnosnaBanue Bogoposa. 21. Uccnenosanue
MOBEPXHOCTHOTO HAaTSHKeHHsI Bonbl. 22. PacTBopeHMe mNepMmaHraHata Kaiaus WJIA METHOTO
Kynopoca B Boje. 23. I'mapartamus o6e3BokeHHOTo cynbdarta memu (II). 24. MsrorosneHue
TUIICOBOTO OTmevaTka. 25. O3HaKoMIIeHHE C KOJIJIEKIUEel ObITOBBIX GUIBTPOB. 26. O3HAKOMIIEHUE
C COCTaBOM MHUHEPATILHON BOJBI.

KauectBenHas peakiusi Ha rajnoreHuA-uoHbl. 28. [lonydyeHne u pacno3HaBaHHE KACIOPOAA.
29. I'openue cepsl Ha Bo3ayxe U B kuciopose. 30. CBoiicTBa pa30aBieHHON cepHON KUCIOTHIL. 31.

W3yuenue cBoiictB ammuaka. 32. Pacio3HaBanue coseil ammonus. 33. CBoiicTBa pa3z0aBieHHOM



a30THOM KHUCIOTHL. 34. B3aumojeicTBrEe KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbIO. 35.
I'openue gochopa Ha Bo3ayxe U B kucinopoze. 36. PacnosnaBanue gocdaros. 37. ['openne yris
B kuciopoje. 38. IlomydeHue yrosbHOM KHCIOTBI W u3ydeHHE ee cBoucTB. 39. Ilepexon
kapOoHatoB B ruapokapOonartel. 40. Paznoxenue ruapoxapOonarta Hatpus. 41. Ilomyuenue
KPEMHEBOU KUCIIOTHI U M3yYEHUE €€ CBOICTB.
Pa3nen 12. lpakrukym 4. CBoiicTBa coenunenuii nemerasion (3)

1. Pemenue sxcnepuMeHTanbHbIX 3a1a4 1o teMme «lloarpymnna ranoreHosy. 2. Pemenue

HKCTIEPUMEHTANIBHBIX 3a/1a4 1o Teme «[loxrpynmna kucnoponay. 5. [lomydenue, cobupanue u pac-

IIO3HaBaHUEC I'a30B.

Pasnen 13. Oprannyeckue BeuectTBa( 8)

MeraH u 3TaH: cTpoeHue MoJsieKyl. ['opeHue merana m staHa. [IpumeHeHue merana.
XHAMHMYECKOE CTPOCHHE MOJIEKYJIbI ATHIICHA. J[BOIHAs CBsA3b. B3aumopaeiicTBHe STIIEHA C BOJIOM.
[Tonumepusanus stunena. [lonuatunen u ero 3Hadenue [oHsATHE O MpeaENbHBIX OJHOATOMHBIX
CIUpTax Ha NpUMepe MeTaHoda M 3TaHoyia. Tpexatomublii cnupT rivuepuH llonstue o0
anpJIerniax Ha mpuMepe YKCycHoro anpaerua. OKucieHue anbIeruia B KUCIoTY.

OAHOOCHOBHBIE NpeieTbHbIE KAPOOHOBBIE KUCIOTHI HA IPUMEPE YKCYCHOM KUCIOTHL. Ee
cBoiicTBa, mpumeHeHHe. CTeapuHOBas KHUCIOTa KakK MPEACTaBUTENb KUPHBIX KapOOHOBBIX
kucnot. Peaknus srepudukanuu. [loHstre o cinoxubx 3¢upax. Kupbl Kak cliokHbIe 3(QUPHI
TIIALepUHA U )KUPHBIX KUcaoT. [TonsiTie 06 amuHokucnoTax. Peakuuu nonukonaeHcamnuu. benku,
WX CTpOCHHE U Onosioruueckas posib. [lonstue 06 yrinesogax. I'moko3a. Ee cBolicTBa u 3HaUeHHE.

Kpaxman u niemtronosa (B CpaBHEHUH ), UX OHoJIoTHIecKas posib. [loaumepsl mpupoHbIe

H CHHTeTHUUYecKHue. Peakumn MoJIMMEpHU3allvui U MOJIMKOHACHCAIIUH. IInacTMaccel B BOJIOKHA

Pasnen 14 OO0o0meHue 3HAHUI MO XMMHH 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroBka K rocyaapcTBeHHoil UTOroBoi arrecrauuu (114)

[Tepuonuueckuii 3axkoH u Ilepuogmyeckas cuctemMa Xxumuueckux snementoB J[. .
MenneneeBa. Du3nyueckuii CMBICI MTOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB TIEPHO/Ia M TPYIIIIBI.
3akonomep Ilepuonnueckuit 3akoH u Ilepunoanueckasi cucrema xumudeckux snemeHtos 1. U.
MenneneeBa. @u3nueckuil CMBICI MOPAIKOBOTO HOMEPA dJIEMEHTA, HOMEPOB MEPHUOa U TPYIIIHIL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB U MX COCIMHEHHUU B MEPUOAAX U TPYIIAX B
CBETE MPEACTaBICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HaueHue [lepruoauyeckoro 3akoHa.

Bubl XUMHUYECKUX CBSI3€H M TUITBI KPUCTAUIMYECKUX PEIIeTOK. B3anMOCBs3b CTpOCHUS
M CBOMCTB BEIIECTB.

Knaccudukarus XUMUYECKHX peakiuid MO pa3lIMYHBIM MPH3HAKAM (YHCIO U COCTaB
pearupyomux 1 o0pa3youxcs BEIeCTB; HAIUMYUE TPaHUIIbl pasnena (as; TernoBoil a¢dekr;
W3MEHEHUE CTEMEeHEW OKHCIEHHS AaTOMOB; WCIIOJIb30BAHME KaTalM3aTopa; HAIMpaBIICHUE
npotekanus). CKOpOCTh XUMHUUYECKUX peakiuii U (akTopsl, Biugwonme Ha Hee. OOpaTUMOCTh

XUMHWYCCKUX peaKuHﬁ U CIIOCOOBI CMCHICHUS XUMHWYCCKOT'O paBHOBCCHA.




[Ipoctele u cnoxHbIe BemecTBa. MeTamibl 1 HeMeTaJulbl. [ eHeTHYeCcKue bl METaIA,

HEMeTaJla U ePEeX0AHOr0 MeTasuia. OKCHIBI M TUAPOKCH B (OCHOBAHHS, KHCIOTHI, aM()OTEpHBIC

TUAPOKCHUIBI ), conu. VX coctaB, kinaccudukamnms v o0Ime XMMUYECKUE CBOMCTBA B CBETE TCOPUH

IEKTPOJIUTUYECKON TUCCOLUALIUN.
TEMATHYECKOE IINTAHUPOBAHHUE

Tadauua TeMaTH4ecKoro paciupeneJeHnus KoJIMJecTBa YacoB

Ne Ha3Banue TeMbl KoJsn4yecTBo 4yacoB
ABTtopckasi | Pabouas
nporpaMma | mporpaMmma

8 kaacc

1 Beenenue 4 4

2 ATOMBI XUMHYECKHUX DJIIEMECHTOB 9 9

3 [IpocTsle BemecTBa 6 6

4 CoenuHeHnsi XMMUYECKHUX DJIEMEHTOB 14 14

5 W3menenust, MpoUCXOAIINE C BEIIECTBAMHU 12 13

6 [Tpaktukym 1IIpocreliime onepanuy ¢ BeNeCTBAMH 3 3

7 PactBopenue.PactBopbr. CBOWICTBA pacTBOPOB 18 19

JJIEKTPOJIUTOB

8 [TpakTukym 2 .CBOICTBa pacTBOPOB 3JEKTPOIUTOB 1 1

9 Pe3epBHOE BpeMs 1 0

10 Hroro 68 68

9 kJaacce
11 Brenenune.O01mas xapakTeprucTHKa XUMUICCKUX 11 11
3JIEMEHTOB ¥ XUMUYECKHUX PEaKIIMi. XUMHUUECKUX
anemenTtoB 1. 1. Menpaeneesa .Ilepuoandeckuii 3akoH
u [lepnoanueckas cucrema

12 Mertasuibl 14 14

13 [Tpaktuxym 3. CBOMCTBA METANIOB U UX COCTUHEHUN 1 1

14 HemeTtamnel 24 24

15 [Ipaktukym 4. CBOWCTBA COCTUHEHUI HEMETAIIJIOB 3 3

16 Kpatkue cBeneHust 00 opraHmuecKux BemecTBax 4 7

17 O06o01enre 3HaHUHM TI0 XUMHUH 32 KypC OCHOBHOM 8 8

urkostbl. [ToAroToBKa K rocyapcTBEHHOI UTOTOBOM

aTTecTaluu

PesepBHOoe Bpemst 3 0
Hroro 68 68

3 yaca PE3CPBHOTO BPEMCHU B 9 xnacce HCIOJIB3YT0 Ha YBCIIMUCHUEC TCMbI «KpaTKI/Ie CBCIACHUA 00

OpPraHU4Y€CKUX BCHICCTBAX»




Ho

Me
Vl:) Tema ypoka OcHoBHoOE€ co/iepkaHue YPOKa
OK OcHoBHEBIE BUBI eATEILHOCTH 00yYaloIuXxcs (Ha ypoBHe
a Y4eOHBIX JelCTBHIA)
BBenenne
1 | IIpeomer XUMUH. ObwvsicHsamp, 9YTO TAKOS aTOM, MOJICKYJ1a, XUMHUYECKHUH AJICMEHT,
BemecTBa TIpeaMer XuMimr. MeToIb! TO3HAHHS B XHMHH: Egnmlgggo, MIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CBOMCTBA
Habuozieue, OKCICPUMEHT, MOACTHPOBAHIC. Onucvleams U cpasHueamsp NPEAMETHI H3YICHUS
Hcrounuku xumuyeckoi nHdopmaiuu, ee nojrydeHue,
€CTeCTBEHHOHAYYHBIX JTUCIUILINH, B TOM YHCJIC XUMUHU.
aHaJii3 ¥ TPEJCTABIICHUE €r0 Pe3yIbTaToB.
Knaccuguyuposamo BemecTBa o COCTaBY Xapakmepuz06amau
[ToHsATHE O XMMHUYECKOM dJIEMEHTE U (hopMax ero
. OCHOBHBIEC METO/Ibl U3yYCHHS €CTECTBEHHBIX AUCITATLUINH.
CYIIIECTBOBAHUS: CBOOOIHBIX aTOMaX, IIPOCTHIX U %
Paznuuams Tena n BemecTBa, XAMUYSCKHUIN DJIEMEHT H IIPOCTOE
CIIOKHBIX BellecTBax. Jlemoncrpauuu. Moenu
BemecTBO. Onucvbieams HOPMBI CYIIECTBOBAHUS XUMHYECKOTO
(mapoctepxxHeBrie U CTroapTa—bpurieba) paznmd- o
3JIEMEHTa, CBOMCTBA BEIIECTB.BblnoiHsamsb HaOIIOICHUS 3a
HBIX IIPOCTBIX U CIIOKHBIX BemecTB. Koyrekims & o
o & CBOMCTBAaMH BEIIECTB U SBIICHHUI, TPOUCXOIAIINX C
CTEKIAHHON XNMUIECKOH nocy 1pl. Kouiekuus BEIIECTBAMHU, C COOJTFOACHUEM MPABUJI TEXHUKH 0€30TTaCHOCTH
MaTepHaoOB U U3/ICIIMA U3 HUX Ha OCHOBE AJTFOMHHHS. U QHATUEUD ORUIMb X p
gaeﬁzg&Tgpgé’Tlgn?;:gé’éh;B%‘;?gg?ge ggggngB Ochopmnsame 0TUET, BKITIOUAIONIHHI ONIMCaHNe HAOIIOIEHHS, €TO
p p p p PEe3yIbTATHI U Oe/lantb BEIBOIBI.
Hcnonvzosamv GU3NIECKOE MOJICTUPOBAHUC
2 ITpeBpamenus OTanune XUMHYECKUX peaKIni OT (PH3NUECKHX
BemecTB. Ponb xumuu | siBiaeHUi. Posib XMMUU B KU3HM yeoBeKka. XeMobunuss | OOwsacHamb, 9TO TAKOE XUMHUUCCKHE SIBJICHUS, (DU3HUECKIE
B JKM3HH YeJIOBEKa. u xeModoOous. sBacHUS. OObsCHAMb CYITHOCTh XUMHUYCCKHUX SBJICHUS C TOUKH
Kparkue cBenenus us PoJb 0TE€UECTBEHHBIX YUEHBIX B CTAHOBJICHUH 3PEHHS AaTOMHO-MOJIEKYJIIPHOTO YYEHHS ¥ UX IPUHLMIITHAILHOE
HCTOPHHU XUMHUYECKON Hayku — paboTel M. B. JlomoHOCOBa, A. OTJINYHE OT GUBHUCCKHUX SIBICHUU. Xapakmepu3o8anmv
BO3HHKHOBCHHUS U M. bytneposa, MTOJIOKUTEILHYIO U OTPULIATEIIBHYIO POJIb XUMHH B KHU3HU
Pa3BUTUSI XUMHH. J. . Menneneena. yenoBeka, Bkiag M. B. JlomoHOCOBa,
OCHOBOIIOJIOKHUKH JlemoncTpanmuu. B3anmogecTeBre Mmpamopa ¢ A. M. byrneposa, /. 1. MeHneneeBa B OTCUYECTBEHHYIO B
OTEUYCCTBCHHON XMMUHU | KHUCIOTON U IOMYTHECHHUE H3BECTKOBOM BOJIBL. MHPOBYIO XUMUI0. Cocmasisime CIOXKHBIN IIJIaH TEKCTA.
JlaGopaTopHbIe onbIThI. 2. CpaBHEHHE CKOPOCTH Haxo0umwb UCTOUHUKN XUMHYECKOW HHPOPMALIUU U NOYUAMb
WCIIapEHUs BOJIbI, OJCKOJIOHA H ATHJIOBOTO CITUPTA C HEOOXOIMMBIC CBEJICHHS U3 HUX
(buILTpOBAILHON OyMaru
3 XuMHYecKasi CHMBOJIMKA. 3HAKA XUMHYECKHUX
3HaKu 3JICMEHTOB U IIPOUCXOXKICHUE UX HA3BaHUH. ObvscHamMb, YTO TAKOS XMMUYECKHUI 3HAK (CHMBOJ),
XUMHYECKUX [lepuoandeckas cHCTEMa XUMHYECKUX KoabbuueHT, uuaekc. Onucvieams TAOMUUHYIO POPMY
3JIEMEHTOB. aneMmeHTOB J[. . MeHneneeBa, ee CTpyKTypa: MaJible U [Tepnoauyueckoil CUCTEMBI XUMHYECKUX 3JIEMEH-
Tabimia OOJIBIITNE TIEPHOIBI, TPYIIIBI ¥ TIOATPYIIIIBI. toB [[. 1. Meneneena, moyioxenue snmeMenTta B Tadmuie /1. 1.
. . MenneneeBa [Tepuoaudeckas cucTeMa Kak CIipaBOYHOE MOCOOre MenneneeBa. HMcnonv3o6ams 3HAKOBOE MOJIETUPOBAHUE
JUISl TIOJTYYEHHUs CBEJICHUH 0 XUMUYECKHUX DJIEMEHTaX
4 Xumuueckue Xumuueckue popmynbl. MHaEKCH 1 KOO DUITUEHTHI. ObvscHamb, 4TO TaKOE XUMHUYEcKasi (hopMysa, OTHOCUTEIbHAs

(hopMYJIBI.

OTHOCHTENbHBIE ATOMHAS 1 MOJICKYJIApHasa MacCChI.

aTOMHasA MacCa, OTHOCHUTCIIbHAA MOJICKYJIApHasa Macca,




OTHOCHUTEIBHBIE
aTOMHAs U
MOJICKYJISIpHAS MAcCCHI.
MaccoBas goJiis die-
MEHTA B COCINHEHUH

IIpoBeneHue pacueToB MacCOBOM JOJIM XUMUYECKOTO
JJIEMEHTA B BEIIECTBE HA OCHOBE €ro (hOpMYJIbI

MaccoBas J10Jis dJieMeHTa. Haxoo0ums OTHOCUTEIbHYIO
MOJICKYJISIPHYIO MacCy BEIeCTBa 1Mo (GOopMyJie B MaCCOBYIO

JOJIFO OJICMCHTA B HEM. Xapaxmepuweamb XUMHNYCCKOC BCIIIC-

CTBO 110 €0 GopmyIe

1. ATOMBI XMMHYECKHX 3JIEMEHTOB

OCHOBHBIE CBEJIEHUS O
CTPOEHUU aTOMOB.
CocraB aTOMHBIX

ATOMBI Kak ((bjopMa CYILICCTBOBAHUS XUMUUYECKUX
37eMeHTOB. OCHOBHBIC CBEJICHUS O CTPOSHUH aTOMOB.
JlokazaTenbcTBa CJI0KHOCTU CTPOEHHS aTOMOB. ONBITHI
Pesepdopna. [Inanerapuas

MOJIeITb CTPOSHHUS aToMa.

CocTaB aTOMHBIX SI7Iep: TPOTOHBI, HEUTPOHEI.
OTHOcHUTENbHAS aTOMHAsI Macca. B3auMocBsI3b
MOHITUHN «IIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS
aTOMHas Maccay.

H3MeHeHre dnciia MpoTOHOB B SIAPE aToMa —

ObwvsicHsamp, 94TO TaKOE MPOTOH, HEHTPOH, DJIESKTPOH,
XUMUYCCKUAN 3JIEMEHT, MaCCOBOE YHCJIO, U30TOIL.

Onucvieams CTpOEHHE Apa aTOMa UCTOb3Ys [lepuonndeckyro

anep: CHCTEMY
MIPOTOHEI, %6pa3OBaHHe HOBBIX XUMITICCKHX SJICMCHTOB. xuMmudeckux 3neMenToB /1. Y. Merneneena.
v 3MEHEHME YHclia HEUTPOHOB B SApe aToMa —
HEHTPOHEL. 6 C Tonyuams MHOOPMALIUIO IO XUMMH U3 Pa3IMIHEIX
N30 TOmbL 00pa3oBanue n30TonoB. COBPEMEHHOE ONIPEAEICHUE HCTOUHIKOB, AHAIUIUPOGANTD CC
MOHATHS «XUMHUYECKHN d1eMeHT». M30TONBI Kak >
Pa3HOBUIHOCTH aTOMOB OJHOT0 XUMHUYECKOTO
DJIEMCHTA.
JleMoHcTpanyun. Moeiin aToMOB XUMHUYECKHX
9JIEMECHTOB.
JlaGopartopHble onbITEL. 3. MoaennpoBaHue IpUHILIUIIA
JICHCTBHS CKAaHUPYIOMIEr0 MUKPOCKOIIA
CtpoeHue OaexTpoHBL. CTpoeHHEe dIIEKTPOHHBIX YPOBHEN aTOMOB ObvscHAMb, 9TO TAKOE DJIEKTPOHHBIN CJIOM WU
IIIEKTPOHHBIX XHUMHUYECKUX JIEMEHTOB MaJIbIX iepuoaoB. [lousTue o SHEPreTHYECKUH YPOBEHb.
YPOBHEH aTOMOB 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE Cocmasnames ~ CXeMbl  pACOpPENENCHHs  DJIEKTPOHOB  TIO
XUMHYECKUX AJICKTPOHHBIM CJIOSIM B JICKTPOHHON 000JI09Ke
ayieMeHTOB Ne 1-20 B
Tabaure /. 1.
Menneneesa
HM3MeneHue CBOMCTB Ilepuoanueckas cucTeMa XMMHYECKHX DJIEMEHTOB /. Pa3znuuams IOHATHS «3JIEMEHTBI-METAJIJIbD», «3JIEMCHTHI-
XUMHYECKUX W. MenpeneeBa u cTpoeHH€e aTOMOB: (DU3HYECKHUI HeMeTauIbly. ObbsAcHAmMb 3aKOHOMEPHOCTH U3MEHEHUS

3JICMCHTOB I10
rpyiinam 1 nepuogam

CMBICJT TIOPSIKOBOTO HOMEPA 3JIEMEHTa, HOMepa
TPYIIIBI, HOMEpa nepuoaa. Jlemoncrpanum.
[leproandeckas cucTeMa XUMHYECKUX DJIEMEHTOB /.
N. MenneneeBa pa3nu4HbIx Gopm

CBOMCTB XUMHYECKHX JJIEMEHTOB B IIepruoAax M rpymmnax (A
rpynnax) [leproanyeckoi CHCTEMBI C TOYKH 3pEHUS TEOPUHU
CTPOCHHUS aTOMa.

Cpasnusams CTPOCHHE U CBOMCTBA aTOMOB XUMHUYECKUX
DJIEMEHTOB, HaXOJAIIMXCSA B OJHOM IIEPHOAC U OJHOM A
rpynne I[lepuoanaeckoit cucteMsl. Cocmasnams

XapaKTCPpUCTUKHN XUMHWUYCCKHUX 3JICMCHTOB 110 UX ITOJOXCHHIO B

IIepuoaunyeckoii cucreMe XuMHU4YeCKUX 3aeMeHToB . H.
MenneneeBa




8 Honnag M3MmeHeHue dmcia 3SKTPOHOB Ha BHCITHEM Obvsicrsame, 4TO TaKOE HOHHAS CBSI3b, MOHBI.
XUMHYECKast 9JICKTPOHHOM YPOBHE aTOMa XMMHUYECKOr'0 3JIEMCHTA Xapaxmepuzoeamv MeXaHU3M 00pa30BaHUS HOHHOM CBS3H.
CBSI3b — 00pa30BaHKE MOJIOKUTEIIBHBIX U OTPUIATEIBHBIX Cocmasnsamb cxeMbl 00pa30BaHUS HOHHOM CBS3U.
noHOB. MoHbBI, 00pa3oBaHHbBIC aTOMaMH METAJIOB U HUcnonvzosams 3HaK0BOE MoAcaupoBanue. Onpedensmsb TUIL
HeMeTaJUIOB. IIpHunHbEI M3MEHEHHS METAaUINYECKUX 1 XHUMHYECKOH CBsI3M 1O Gopmyrie BemecTBa. [lpusooumsn
HEMETAJUIMYECKUX CBOMCTB B IIEPUOAAX U I'PYIIIAX. MPHMEPEI BEIECTB ¢ HIOHHOM CBS3BIO.
OOpa3oBanne OMHAPHBIX COCTUHEHHH. OHSATHE 00 Yemanasnueams IpuauHHO-CIIEICTBEHHBIE CBA3U MEXKTY
MOHHOH cBsi3u. CXeMBl 00pa30BaHus HOHHOU CBS3U COCTaBOM BEII[ECTBA U BUIOM XUMHUYECKON CBSI3U
9 KosanentHas BsaumoaencTsre aTOMOB 3J1€MEHTOB-HEMETAILIIOB ObvsicHame, 4TO TaKOE KOBaJIEHTHAs HEIOJISIPHAS CBA3b.
HETOJIIpHAs MEXTy c000i — 00pa30BaHKE IBYXaTOMHBIX MOJICKYII Cocmaensams cxembl 00pa30BaHusl KOBAJICHTHON HEMOJISIPHOM
XUMHYECKast NPOCTHIX BemecTB. KoBajieHTHAs HEMOJISIpHAs XUMHYECKOU CBSI3H.
CBSI3b XUMUYECKasl CBSI3b. DJIEKTPOHHBIE U CTPYKTYPHBIE Hcnonvzoeamsb 3HaKOBOE MOIEIIMPOBAHHE.
hopmyIbl Onpeoensms T XUMAYECKOH CBSI3H MO (hOPMYJIE BEIIECTBA.
Ilpusooums IpUMeEPLI BELIECTB C HOHHOM CBS3BIO.
Yemanaenusame MpUUMHHO-CIIEICTBEHHBIE CBA3M MEXKIY
COCTaBOM BEIIECTBA U BUIOM XUMHUYECKON CBSI3U
10 DJIEKTPOOTpHUIIA BzanMoelicTBe aTOMOB HEMETAJIJIOB MEXIY COOO
TEJILHOCTb. — o0Opa3oBaHne OMHAPHBIX HOCTh, BAJIEHTHOCTD.
KoBanentnas Cocmaensampb cxeMbl 00pa30BaHUs KOBAJIEHTHOI Obvscuamyb, 9TO TaKOE KOBAJICHTHAS TIOJIIPHAS CBSI3b,
MoJsIpHas MOJAPHON XUMHUYECKOU CBSI3U. Mcnonvzoeams 3JIEKTPOOTPULIATENBHOCTD, BAJICHTHOCTD.
XAMHYECKast 3HAKOBOE MO/IEIIMPOBAHHE. Cocmaename cxeMbl 00pa30BaHUs KOBAJIEHTHON MOIIPHOI
CBS3b Xapaxkmepuzosams MeXaHU3M 00pa30BaHUs MOJISIPHON XHUMHAYECKOH CBSI3U. Hcnoib306ams 3HAKOBOE MOIEIUPOBAHHE.
KOBaJICHTHOH CBsI3U. XBaJeHTHOCTH. HaxoxkaeHme Xapaxkmepuzosamsb MEXaHU3M 00pa30BaHUS MOJAPHOM
BaJIEHTHOCTH 110 GOpMYyJjie OMHAPHOTO COCANHEHHS. KOBAJIEHTHOM CBSI3U.
JlaGopaTopHbIe onbIThI. 4. MI3roTOBICHNE MOaEIIEH
MOJIEKYJI OMHAPHBIX COEIMHEHNI
11 MeTtanninueckas BzanMmopericTBre aTOMOB METAJJIOB MKy COO0H — ObwvsacHAmb, YTO TAKOE METAJUINYECKAS CBS3b.
XUMHAYECKast o0Opa3zoBaHue MEeTAIINUECKUX KpucTauioB. IToHsTHE 0O Cocmaensamb cxeMbl 00pa30BaHUA METAJNINUECKON
CBS3b METAINYECKON CBA3H. JIa0opaToOpHbIEe ONLITHI. 5. XUMUYECKOU CBA3H. Mcnonvszoeams 3HAKOBOE MOJEIIMPOBAHHE.
H3roroBnenue Moaey, HIUTFOCTPUPYIOIICH CBOHCTBA Xapakmepuzosams MEXaHU3M 00pa30BaHUS METAIUTHYECKON
METAJLUINYECKOH CBA3H CBSI3H.
Onpedensmep TAN XUMAYECKOH CBSI3H 110 (hOpMYJIE BEIIECTBA.
IIpusooumsv IpUMephl BEIECTB ¢ METAUIMYECKOM CBI3BIO.
12 | O6o0menne u | O0o0menne M cucreMaru3anus 3HaHUi 1o TeMe | O0oOmenne W CcUcTEMaTH3alusd 3HAHUH 10 TeEME «ATOMBI
CHCTEMAaTHU3aLUs «ATOMBI XUMHYECKUX DIIEMEHTOBY XAMHAYECKUX DIIEMEHTOBY
3HaHUH o TEME
«ATOMBI XUMHYECKHUX
SJIEMEHTOB)
13 | KontponsHass pabota | KonTponsHas paboTa mo Teme «ATOMBI XUMHYECKHX
o  TeMe «ATOMEI | DJIEMEHTOB)




XUMHNYCCKHUX

DJIEMCHTOB)
2. [IpocTthlie BemecTBa
14| TIIpocrtrle ITonoxenue meramnos B Ilepuoguaeckoi cucreMe ObvsicHsamp, 9TO TAKOS METAJLIbI, IJIACTHYHOCTD,
BCIIICCTBA- xumudeckux 3nmemenToB . . Menaeneena. TEIIONPOBOJHOCTD, DJICKTPOIIPOBOJHOCTb.
METaJLIbI Baxneiimme nmpocTeie BelecTBa-METaJIIBL: JKEIe30, Onucvliéams TOJI0KEHUE PJICMEHTOB- METAJIJIOB B
AIIOMHUHUM, KAJIbI[UM, MarHUK, HaTpuH, Kamuii. O0mue ITepuoauueckoi cucreme xuMmudeckux sneMeHToB . 1.
M3WYSCKHUE CBOMCTBA METAIUIOB. JleMOHCTpamuu. Menpeneena.
Opasipl MeTauioB. JIaGopaTropHble ONBITHI. 6. Knaccuguyuposamsv mpocThie BENISCTBA HA METAIIEI U
O3HakoOMJICHHE C KOJIICKIIHEH METaII0B HeMeTauTbl. Xapakmepuzosams o01IMe GU3MUECKHE CBOMCTBA
METAJIJIOB.
Yemanaenusams npuauHHO-CIIEACTBEHHBIE CBI3H MEXKTY
CTPOCHHEM aTOMa M XUMUYECKOH CBS3BIO B MPOCTHIX BEIIE-
CTBax-MeTajlax.
15 IIpoctrie BemecTBa- ITonoxenne HemeramnoB B [leproguueckoit cucreme.
HEMETAaJUIbI, X Baknelimme mpocTeie BellecTBa-HEMETAIIEI, ObvscHamyb, 9TO TaKOE HEMETAJUIBI, ATTIOTPOTIHS, AITIOTPOITHBIE
CpaBHEHHE C 00pa3oBaHHEIC aTOMaMH KHCJIOPOJia, BOAOPOIa, a30Ta, BUJIOM3MEHEHMS, WA MOIUDUKAIINH.
METaJJIaMHU. cepsl, hocdopa, yriaepoaa. MoJIeKyiIbl BOIOPOa, Onucvléams TOJIOKEHUE dJIEMEHTOB- HEMETAJIJIOB B
AnnoTtponus KHCJIOPOJa, a30Ta, TajJoreHoB. OTHOCHTEIIbHAS [lepuoanueckoi cucTreMe XuMU4IecKux aneMeHToB /I, M.
MouiekysapHas Macca. CmocoOHOCTh aTOMOB Menneneena.
XUMHYECKHX AJICMEHTOB K 00Pa30BaHUIO0 HECKOJIbKHX Onpeodensimob MPUHAICKHOCTh HEOPTAaHUYSCKUX BEIIECTB K
MPOCTBIX BEIIECTB — AJIOTPOIHS. AJJIOTPOIIHEBIE O0JIHOMY M3 M3YUYCHHBIX KJIACCOB: METAJIBI U HEMETAILIBI.
MoaudUKaIu Kuciaopoaa, ochopa, onopa. Jloxazvieams OTHOCUTEIBHOCTH JCJICHUS MPOCTHIX BEIIECTB HA
MeTanandeckue U HeMETAUIMISCKIE CBOMCTBA METaJIIbl 1 HEMETaJlIbI.
IPOCTHIX BellecTB. OTHOCUTENBLHOCTh ATOTO TOHSTHSL. Yemanaenusamo npuanHHO-CIEACTBEHHBIC CBSI3U MEXKTY
JemoncTpauuu. [Toydenue o3ona. O0Opa3ubl 6e10r0 CTPOEHHUEM aTOMa U XMMUYECKOM CBSI3bIO B MPOCTHIX BEIIE-
1 CEeporo 0JI0Ba, Oeoro u kpacHoro gocdopa. CTBax-HeMeTalllIax.
JlabopaTopHbIe OnbIThI. 7. O3HAaKOMJICHHE C
KOJUICKIIMEeH HEMETAJIOB
16 KoanuectBo IToctrosinnas ABoraapo. KonnuectBo BeniectBa. MoJib. ObvscHsame, 4TO TaKOE KOJIUYECTBO BEIIECTBA, MOJIb,
BElIECTBA MounspHas macca. . HOCTOsIHHAs ABOraapo, MOIspHas Macca.
PacueTsl ¢ uCIoap30BaHUEM MTOHATHHN «KOJIHYECTBO Pewamyv 3a1aun ¢ MCHOIB30BaHUEM MMOHATHHN «KOJIAYECTBO
BEIIECTBA», «MOJIIPHAs Maccay, «IOCTOSHHAS BEIIIECTBA», «MOJISIPHAS Maccay, «IIOCTOSIHHAsE ABOTaIpoy
ABoranpo». lemoncTpanuu. HekoTopbie MeTamnsl 1
HEMETAJIBI ¢ KOJUYECTBOM BelllecTBa 1 MOJIb
17 lg/é(;gﬁmbm MoJIAPHBIH 06hEM ra3006pa3HbIX BEIIECTS. ] }?C?I%;;clgt;mb, YTO TaKO€ MOJISIPHBIA 00bEM I'a30B, HOPMAJIbHbIEC
ra3zoo0pa3HbIX Ié%;%%%gﬁggﬁ%%gggﬁngm — MU= THMOJISpHBIN Pewamyp 3a1aun ¢ MCHOIB30BaHUEM MMOHATHHN «KOJIAYECTBO
BEIIECTB BEIISCTBAY,
18 | Pemenune 3agau ¢ PacueTsl ¢ uCMOIB30BaHUEM MTOHITHH «KOJIUYECTBO Xapaxkmepuzoeams KOITMUECTBEHHYIO CTOPOHY XUMUYECKUX
HCIIOJIb30BaHUEM BEIIECTBA», «MOJISIPHASI MACCay, «MOJIIPHBIA 00BeM 00BEKTOB M IIPOIIECCOB.

MOHATUM «KOJMYECTBO

Ia30oB», K4HCJIO ABOF&HDO »

Pewams 3a1a4u ¢ HCHOJIb30BaHUEM IIOHSATHH «KOJHUYECTBO




BEIIECTBAY,
«MOJIIPHAsE Maccay,
«MOJIIPHBIN 00BeM
ra3oB»

BEILIECTBA», «MOJIIPHASI MACCay», «MOJISIPHBIA 00bEM Ta30By,
«IOCTOSIHHASI ABOTAIpO»

19 | OO6oOmeHue Brinonnenue 3aganui no teMme «IIpocteie BemecTBa» Tlonyuams XUuMHUYECKYI0 HH(OPMAIUIO U3 PA3IMYHBIX
CHUCTEMATHU3AINAA HUCTOYHHUKOB. [Ipedcmaesnsames nHbopmanuio no reme «IIpocreie
3HAHUU 110 TEME BEILIECTBA» B BHJIC TAOJIHII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM
«IIpocTEIe BEecTBaY 4UCIIC C IPUMEHEHUEM CPEACTB UKT

20 | Konrposbnas padota KonTponsHas padora o Teme «IIpocTeie BemecTBa»

o teme «IIpoctsie
BEIIECTBAY
3. CoequHeHuss XUMHMYECKHX DJIEMEHTOB

20 | CreneHs OKUCIEHUS. Crenenb okuciieHus. CpaBHeHUE CTCIICHH OKHCIICHHS ObvscHamp, 4TO TaKOE CTEIEHDL OKUCIIEHUS, BAJICHTHOCTD.
OCHOBBI u BaJieHTHOCTH. OmpenelieHue CTEIeHN OKUCICHUS Onpeodensmp CTEIEHN OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX
HOMEHKJIaTypPbI 9JIEMEHTOB B OMHApHBIX coenuHeHusax. CocTaBlIeHUE coenuHeHusx. Cocmaenssms HOPMYIbl OMHAPHBIX COCTUHEHUI
OMHAPHBIX (hopmyn OMHAPHBIX COSTUHEHUH, 00N CITOCO0 MX Ha OCHOBe 00111ero crnoco0a uX Ha3BaHUH.

COEeIUHEHUN Ha3BaHUM. CpasHueamv BaJE€HTHOCTb U CTEIIEHb OKUCIIECHUS
BuHapHEbIe coeTMHEHNS METAIJIOB U HEMETAJIOB:
OKCHU/IBI, XJIOPUBL, Cyabduabl u ip. CocTaBieHUe
(hopmy1 OMHAPHBIX COEIUMHEHUI
21 | Oxcunsl bunapHbIe COeTMHEHNSI HEMETAJIOB: OKCHU/IBI, JIETYIHE ObwsicHsame, 94TO Takoe OKCUIBL. Onpedeisimb IPUHAIIEKHOCTD
- BOJOPOJHBIE COSIUHEHHMS, UX COCTaB U HA3BAHMSL. HEOPraHMYECKUX BEIIECTB K KJIACCYy OKCHAOB IO (OopMYIIE.
22 IIpeacTaBuTeNN OKCUIOB: BOJA, YIJIEKHUCIIBIH Ta3, Haxooumw BaleHTHOCTH U CTENEHH OKUCIIEHUS DJIEMEHTOB B
HeralleHast u3BecThb. [IpeacTaBuTenu JeTyuanx okcunax. Onucvigéams CBOMCTBA OTNEIBHBIX MIPEACTABUTENCH
BOJOPOJHBIX COEIUHEHHUI: XJIOPOBOIOPO] 1 AMMHUAK. OKCHIOB.
JlemoucTpamun. O6pasisl okcuaos. JIabopaTopHble Cocmasnsamo GOPMYILl U Ha3BaHUS OKCUJIOB.
onbITLI. 8. O3HaKOMIIEHHE C KOJUIEKIIMEH OKCUIOB. 9. IIposooumsb HabmoaeHUS (B TOM YHCIIE OTIOCPEIOBAHHBIC)
O3nakoMiieHue co cBorctsamu ammuaka. 10. Ka- CBOMCTB BEIIECTB U IIPOUCXOISIINX C HUMH SIBJICHHH, C
YECTBEHHAsI PEaKIIUs Ha YIIICKUCIIBIN ra3 coOIIoeHHEM MIPABHII TEXHUKH 0€30I1aCHOCTH;, 0DOopMAsmb
OTYET C OITMCAHUEM IKCIIEPUMEHTA, €r0 PE3yJIbTaTOB U
BBLIBOJIOB
23 | OcHoBanus OcHOBaHHUs, X COCTaB U Ha3BaHM. PacTBOPUMOCTD ObwvsicHame, YTO TAKOE OCHOBAHMS, I1E€JI0YH, KaYeCTBEHHAs
- ocHoBanuii B Boje. IIpencTaBuTey MmeIoY€ii: peakuus, HHIuKaTtop. Kiaccugpuyuposams OCHOBAHHUS 110
24 THAPOKCHIBI HATPHA, Kajaus U Kansuus. [lonstre 00 pacTBOPUMOCTH B Bojzie. Onpedensms NIPUHAIIECKHOCTD
MHIUKATOPax U KaUyeCTBEHHBIX PeaKIUIX. HEOPraHMYECKOTO BEIIEeCTBA K KJIACCYy OCHOBAaHUM MO (hopmyIe.
Jlemoncrpanun. O6pasiel ocHoBaHuH. KucnorHo- Haxooums cTenieHd OKUCIECHUS DIIEMEHTOB B OCHOBAHUAX.
IIEJIOYHBIC HHIMKATOPBI K M3MEHEHUE UX OKPACKHU B Xapaxmepuzoeams CBOMCTBA OTAENBHBIX IIPEICTABUTEICH
HIEJIOYHOU cpene ocHoBaHui. Cocmaensimo GOPMYJIbl U Ha3BaHHUS OCHOBAHHUM.
Hcnonvzosamsb TaOINIY PACTBOPUMOCTH JIJISL ONIPEACICHUS
PacTBOPUMOCTH OCHOBAaHUU. Ycmanasnueams T€HETUYECKYIO
CBSI3b MEXJY OKCHUJIOM M OCHOBAaHMEM U Ha000pOT
25 KucnoTtsl KucnoTsl, ux coctaB u Ha3BaHus. Kiaccudukanus ObvsicHsamMb, YTO TAKOC KUCIIOTHI, KMCIIOPOACO e KAIIIHE

KHCJIOT. Hpel[CTaBI/ITCJ'II/I KHUCJIOT. CCpHas1, CoOJsAHasd,

KHUCJIOTHI, 6GCKI/ICHODOIIHBIC KHUCJIOTBI, KUCJIOTHAA Cpcaa,
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azotHas. [loHsTHE O MIKaJIe KUCIOTHOCTH (IITKa-

1IeJIOYHAs cpelia, HeHTpallbHas cpeaa, mkaia pH.

27 | Conau kak Com Kak IpoOU3BOIHEIC KUCIIOT U OCHOBaHUH. X ObwvsicHsamp, 9To Takoe coau. Onpedensamsb MPUHAIICKHOCTD
- MIPOU3BOJHBIC KUCIOT COCTaB M Ha3BaHMs. PacTBOPUMOCTH COJIEH B BOJE. HEOPraHMYECKUX BEIIECTB K KJIacCy colieit o (popmyie.
28 | u ocHOBaHUI [IpencraBuTeny comeii: XJIOpUI HATPUS, KapOOHAT U Haxooumw cTEIIeHH OKUCICHHS 3JIEMEHTOB B COJISIX.
(docdar xanpus. Onucwvieams CBOUCTBA OTAEILHBIX IIPEACTABUTEICH COIEH.
JlemoncTpanuu. O0pa3unl coneil. JladopaTopHbIe Cocmaenames HGOPMYILI U Ha3BaHUS COJICH.
ONBITHI. P3. O3HaKOMIIEHHE C KOJIJICKI[UEH coJiei Hcnonvzoseams TabINIY PACTBOPUMOCTH IS ONIPEACIICHUS
PacTBOPUMOCTH coJiell. [/posooums HAOIIOACHHUS (B TOM YHCIE
OITOCPEAOBAHHBIE) CBOMCTB BEIIECTB U MMPOUCXOIAIINX C HUMU
SIBJICHUH C COOJIIOJICHUEM IIPaBUJI TSXHUKU 0€30ITaCHOCTH,
oopmsimes OTYETE OTIMCAHUEM IKCIIEPUMEHTA, €TO
PE3VIAbTATOB U BBIBOJIOB
29 | AmopdHbie u | AMopdHbIe u KPUCTAJUTMIECKUE BEIIECTBA. | ()5 o wamsp, uTO Takoe aMop(hHbIE BEIIECTRA,
KPHUCTAJUIMYECKUE MeXMOIEKYIIIPHBIE B3aMMOJIENCTBHSI. Tumnst
b KPHCTAJUIMYECKHE BEIECTBA, KPUCTAIIIINYECKAs PEIIETKA,
BemecTsa KPUCTAJTHMECKUX PEIIETOK. 3aBHCHMOCTh CBOWCTB MOHHAs KPUCTAJNINYECKas pelieTKa, aTOMHas KpUCTaUTMYeCKast
BEIIECTB OT THIIOB KPUCTANIMYECKHUX  PEIIETOK. ’

Jlemoncrpanun. MoJeln KpUCTa/UIMYECKUX PENIETOK

XJIOpHOA HAaTpHUs, aiiMasa, okcuaa yraepoqa (IV).
JIadopaTopHEbIe onbITLI. 14. O3HaKOMIIEHHE C
KOJUJIEKIIMEH BEIIECTB C Pa3HBIM TUIIOM
KPHUCTAINIMISCKOM perreTku. M3roTosiienne Mopenei
KPUCTAJIJIMYECKUX PECHICTOK

perreTKa, MOJIEKYIIIpHAs KpUCTAJIMIECKas pelnreTKa, MeTal-
JIM4ecKas KpucTanandeckas pelmeTka. Yemanasiusameo
MIPUYIHUHHO-CJIEACTBEHHBIE CBA3H MEXKIYy CTPOSHHUEM aToMa,
XUMHYECKOU CBA3BIO U TUIIOM KPUCTAJUIMYECKON pelIeTKH
XUMHYECKNX COeIMHEHNN. Xapakmepuzoeamsb aTOMHEIE,
MOJIEKYJISIPHBIE, MIOHHBIE U METaJJIn4e-

YucTele BelecTBa U
cMmecu. MaccoBas u
o0BbeMHad 10U
KOMIIOHEHTOB B CMECH

Ywucteie BeniecTBa U cMecH. [Ipumepsl )KUIKNX,
TBEPJBIX U Ta3000pa3HbIX cMeceli. CBOMCTBA YUCTHIX
BerecTB U cMecer. MIx cocras. MaccoBas 1 o0ObeMHast
JIOJTM KOMITOHEHTa cMecH. PacdeTsl, CBS3aHHEIE ¢
HCTIOJIb30BAHUEM TTOHSTHS <JI0JISD».

JladopaTopHbIe ONbITHI. 15. O3HaKOMIIEHHE C
00pa3LOM FOPHOM MOPOIBI

ObvscHAmMb, 4YTO TAKOE CMECH, MACCOBAsl 10J11 PACTBOPEHHOTO
BEIIIECTBA, 00bEMHAS J0JI BEIISCTBA B CMECH.

IIposooums HabMIOACHUS (B TOM YHCIIE OTIOCPEOBAHHBIC)
CBOWCTB BENIECCTB M IIPOUCXOIIIINX C HUMH SIBJICHUH C
coOJII0ICHHEM MPABHII TEXHUKH 0€30IIaCHOCTH; 0(OpMAsmb
OTYET C OITMCAHUEM IKCIIEPUMEHTA, €ro PE3yJbTaTOB U
BBIBOJIOB.

31 | Pacuertsl, cBa3annbie ¢ | Pacuersl mo dopmysiaM CO€AMHEHUH H3Y4EHHBIX Pewamp 33124 ¢ UCTIONb30BAHUEM TIOHATHI «MaccoBast 10
- TIOHATUEM «JIOJISD». KJIaCCOB, CBSI3aHHBIC C HCITOJIb30BAaHHEM TIOHSITHSI JIEMEHTA B BEIIECTBEY, «MACCOBAS 01 PACTBOPEHHOTO
w o
32 | O6obmeHme «1o7s». BeimosHenue 3anannii o Teme «CoeIMHeHUs BEIIECTBA», «0OBEMHAs J0JIS Fa3006PA3HOTO BEIIECTBAY.
CHCTCMaTH3allNA XHMHICCKHX SJIEMCHTOB» IIpeocmasname uabopManuio mo teme «CoeauHenus
3163“{““ 1O TEME XMMHYECKUX 3JIEMECHTOBY B BU/JIC TA0JIHII, CXEM, OTIOPHOI'O
«LOCONHCHNA KOHCIICKTa, B TOM YHCJIe C IPUMEHEHHUEM CPEJICTB
XUMUYECKUX
DIEMEHTOBY VKT
33 | KonrponwHas pabota KonTtposnpHast padoTa no teme «CoeauHeHus
1o TeMe «COCTMHEHUST | XUMUYECKUX IIEMEHTOBY
XUMUYECKUX
AIIEMEHTOB)
4. U3MeHeHWsl, MPOUCXO/ISININE ¢ BeleCTBAMHU
3 | ®dwusuyeckue TTonsiTHe SIBJICHUH KaK M3MEHEHUM, TIPOUCXOISIINX C Ob6vsichsimb, 94TO TaKOE JUCTHIUISIIINS, MU IEPETOHKA,




4 | gaBuenus. BEILECTBOM. SBlIeHHUS, CBI3aHHbIE C U3MEHEHUEM KpHUCTaJJIN3allysl, BEIIapUBaHue, PUJILTPOBAaHUE, BOSTOHKA, WIIU
Pasznencuune KPUCTAINIMYCCKOTO CTPOCHHUS BEIICCTBA IIPU ITOCTOSH- cyOIMManus, OTCTauBaHUE, IEHTPU(PYrupoBaHUE.
cMecei HOM €T'0 COCTaBe, — (DM3UUYECKHUE SBJICHUS. Yemanasnusams NpUYNHHO-CIIEACTBEHHBIE CBSA3U MEKIY
dusnueckue SBJICHNUSI B XUMUH: TUCTHIUISALINS, (U3NYECKUMU CBOMCTBAMHU BEIIECTB U CIIOCOOOM pa3jiesieHus
KpHUCTAJIINA3al1sl, BEIIApUBAaHUE U BO3TOHKA BEILIECTB, cMecei
(buapTpoBaHKe U HEHTPU(PYTUPOBAHHUE.

35 | Xumwuueckue SIBneHus1, cBsi3aHHBIC C KI3MEHEHHUEM COCTaBa ObvscHamb, 9TO TAKOE XUMUYECKas PEaKIus, peaKkInu
SIBJICHMUS. BEIECTBA, — XUMHYECKHE peakun. IIpu3Haku u TOPEHMUs, SK30TEPMHUUECKUE PEAKIIUH, IHIOTEPMUIECCKIE
Vcnosus u YCIIOBHSI IPOTEKAHUS XUMUUECKUX PEAKIIUH. peaKIuu.

MIPU3HAKU Brlenenne TEIOThI U CBETAa — PEaKIMU TOPEHHUSL. Habnrooams n onuceieamv TPU3HAKA M YCIOBUS TCUCHHS
TMIPOTEKAHUA [TonsiTHE 00 K30~ ¥ SHIOTEPMUUECKHUX pCaKIMsIX. XUMUYECKUX PEaKIMii, BLIBOJBI HA OCHOBAHHHU aHaIn3a HaOJIo-
XUMHUYECKUX Hemoncrparmu. IIpuMepsl XAMUYECKHMX ABJICHUN: | JIEHHH 3a SKCIICPHMEHTOM
peaxuuit ropenue Maraus, gochopa; B3anMoAeHCTBHE COITHOM

KHUCJIOTBI C MPAMOPOM HJIU MEJIOM

3 3aKoH COXpaHEHUS 3aKOH COXpaHEHHUS MAaCChl BEIIECTB. XUMUUCCKHE ObwvsicHsamp, 9TO TAKOE XUMHYECKOE YPaBHCHHE.

6 MAaccChl BEIIECTB. ypaBHEHHMS. 3HAUCHHE HHECKCOB U KO3 (DUIIHEHTOB. Xapaxmepuzoseamb 3aKOH COXPaHECHHUS MACChI BEIIECTB C TOUKHU
XuMUueckue OCTaBJICHUE YPAaBHCHUN XUMHUUYECKHUX PEaKIIUMA 3PEHUs AaTOMHO-MOJIEKYJIAPHOTO yaeHus. Cocmaenimo
ypaBHEHUS ypaBHEHMS XUMUYECKUX PEAKIMI Ha OCHOBE 3aKOHA

COXpaHEHUs MacChl BEILIECTB.
Knaccuguyuposamv xumMudeckue peakiiuu 1o TeII0OBOMY
ahdekry
3| Pacuetsl mo PacdueThl o XxuMudeckuM ypaBHESHHUSIM. Pemenne Xapaxmepuzosams KOITHIECTBCHHYIO CTOPOHY XUMHUUECKHX
7| XMMHUYECKUM 3aJ1a4 Ha HAXO0XKJIECHHUE KOJIMYECTBA, MacChl MM 00beMa | IIPOLIECCOB. [Ipouz6o0ums pacueThl 10 XUMHUYECKUM
- | ypaBHEHHSIM MPOAYKTA PEAKIIMH 10 KOJUYECTBY, Macce Wi 00beMy ypaBHEHMSAM Ha HaxO0XKICHHE KOJUIECTBA, MACChl MJIH 00beMa
3 HCXOJHOTO BelecTBa. PacueTsl ¢ MCIIOIb30BaHHEM MPOAYKTa PEAKIHH IO KOJHYECTBY, Macce UIH 00beEMY
8 TIOHSATHUS «I0JIs1», KOTIa UCXOJHOE BEIIECTBO JaHO B HCXOJHOTO BEIIECTBA; C HUCITOJIH30BAHUEM ITOHSITHUS IO,
BHJIE PacTBOpA C 3aJJaHHOM MacCOBOM JI0JIEH pacTBO- KOTI'JIa MICXOJIHOE BEIIECTBO JAaHO B BUJIE PACTBOpA C 3aJaHHOU
PEHHOTO BEILIECTBA UM COAEPKUT OMPEICICHHYIO MAacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA WJIM COACPIKUT
JIOJIFO IIpUMecei onpeelICHHYIO JIOJIF0 TpuMecei

59 | Peaxuun Peaxunu pasnozxenns. EDGHCTaBHeHHe %CKODOCTM ObvscHamb, 9TO TAKOE PEAKIIUN COCTUHECHHS, KaTaIH3aTOPHI,
pa3lIoKeHH. XuMudeckux peaknuii. KarammsaTtopel. ®epMeHTEI. (depMenTEL. Kiaccuduiyuposamp XUMIUCCKAS PEAKIEH 10
[Tousitue o Jemonctparmu. [Tonydenue ruapokcuna meau (I1) u
CKOpOCTH €ro pa3Jio;KeHHE MPH HarpeBaHUHU, Pa3jIoKESHHUE MMCIY 1 COCTABY UCXOIHBIX BCILICCTB 1 IIPOAYKTOB PCAKIIHH.

- . Habnooams n onucviéams IpU3HAKU U YCIIOBUS TCUCHUS
XUMIHCCKO TIcpMaHI aHatd Kalii, passIo;CHUC LICPOKCH /A XHMHUYECKHUX PEeaKLMi, Oeamsb BEIBOBI HA OCHOBAHHHU aHAIM3a
peaKkIuu U BOJIOPO/IA € MOMOLIBIO IMOKCH/IA MAPTAHLIA M KATANA3BL | paeonenit aa sxer e’pI/IM CHTOM
KaTajau3aropax KapTo(denst NI MOPKOBU

40 p K ObwvsicHamp, 9YTO TAKOE PEAKLIMH COCIMHEHMS, PEAKIINU

CAKIIMHN COCTHCHIAL. aTaHH%quCKHe 1 pa3aoKeHus1, 0OpaTUMBIE PEAKIIMH, HEOOpaTUMEBIE PEAKIINH,
Peakmun HGK%TaHHTH%CKHe peaxlﬂ/m, N paTHMHelZI KaTaJIUTHYECKUE PEaKIuU, HEKAaTaJTUTUUYCCKHIE PEaKIIUU.
COEIUHEHHS. geo PaTHMBIC PCAKLIH. [\CMOHCTPALINH. 1 OPCHUC Knaccugpuyuposames xumMuueckre peakifu 1Mo YUCIy U COCTaBy
pacHoro ¢ocdopa 1 pacTBOPEHHE MOJIYICHHOTO 5
Lenouku OKCHJIA B BOJE, HCIBITAHNE PACTBOPA IOTyUEHHOMN HCXOJIHBIX BEIIECCTB M IPOAYKTOB PEaKIUH; HAIIPABICHUIO
MepexoI0B ° b b ¥ MIPOTEKaHUs PeaKIuU, YIaCTHIO KaTtanu3atopa.Habaodams u

KHCIIOTHI HHIAUKaTOpoM. JIaGopaTopHbIe onbIThI. 16.
OkuclieHre MeIU B TNIAMEHH CIIUPTOBKU UITU TOPENIKU

onucsleantv NMMpU3HAKU U YCIIOBHA TCUCHUA XUMHYCCKHUX
PCaKInu, odenamo BBIBOJbI HAa OCHOBAHHWH aH




41 | Peakunu Peakuuu 3amernienus. Psg akTHBHOCTH METaJIJIOB, €0 ObvsicHsamp, 94TO TAKOS PEAKIIMH 3aMEIICHUS, P aKTUBHOCTH
3aMeICHHS. HCTIOJI30BAHKE JJISI TPOTHO3UPOBAHUS BO3MOKHOCTH MeTauioB. Kiaccuguyuposamsb XAMAYECKUE PEAKIIMH 110
Psn AKTUBHOCTH | TIPOTEKAHUS PEAKIIMH MEX]Iy METa/UIaMU U KUCJIOTaMHU, | YHCJIY U COCTaBY MCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKIIUH.
METAIIOB peaKIuii BBITECHEHUS OJIHUX METAJNIOB M3 PAaCTBOPOB Hcnonvzoeams 3IEKTPOXUMUYECCKUHN PsAJl HATTPSHKCHU N
HX COJICH APYTMMHU METaJUIaMHU. (aKTHBHOCTH ) METAJIOB JIJISI OIIPEACIICHUS BO3MOKHOCTH
JemoncTpanuu. BzaumoaeiicTBre pa3daBacHHbIX MIPOTEKAHUS PEaKIUi MKy METalJIaMUA M BOJHBIMHU
KHCJIOT ¢ MeTayutamu. JlabopaTopHble onbIThI. 17. pacTBOpaMu KHCIOT U cojier. Habarooams 1 onucvieams
3amenenne meau B pactBope xiopuna meau (11) IIPU3HAKU U YCIIOBUS TEUEHMSI XUMUUECKUX PEeaKLU, deramy
Kee30M BBIBOJIBI HA OCHOBAHUH aHaJIN3a HAOIIOICHUH 3a
AKCIIEPUMEHTOM
42 | Peaxuuu Peakuuu oomena. Peakiuu HeRTpaau3auu. Y CJIOBHS ObvsicHsampb, 9TO TaAKOE PEaKIMH OOMeHa, PeakIuu
oOMeHa. MIPOTEKaHUs peaKIuii o0OMeHa B pacTBOpax JI0 KOHIIA. HeuTpanmu3anuu. Kraccuguyuposams XUMUYECKHAE PEAKITAN 110
IIpaBuiio JemoncTparmu. PacrBopenue ruapokcuaa meau (11) B YHUCITY U COCTaBY HCXOJHBIX BEIIECTB U IIPOIYKTOB PEAKIIUH.
bepromte KucioTax; Bzaumoeiicteue okcuaa meau (II) ¢ ceproii | Hcnonvzosams Tabnuily paCTBOPUMOCTH JJIs OTIPEIETICHUS
KHUCJIOTOM TIPU HarpeBaHUU BO3MOYKHOCTH ITPOTEKAHUS peaKIuii 0OMeHa.
Habniooams wm onucvieams TPU3HAKH W YCIOBHS TEUYCHHUS
XUMHYECKUX PEaKIHH, Oeiams BBIBOJIBI HA OCHOBAHWHU aHAIM3a
HaOJIIOJICHUH 33 DKCIIEPHUMEHTOM
43 | Tumnbsl XUMHYECKUX THunbl XMMUYECKUX PeaKIui Ha MPUMEPEe CBOHCTB Obvsicusimp, 4TO TaKOE THAPOIIN3. Xapakmepu3oeams
peakIuii Ha IpuMepe BOJIBL. Peakiust pa3ioskeHus — 3JIEKTPOJIN3 BOIBI. XUMHYECKHE CBOHCTBA BOJIBI, ONUCHIBAMb WX C TIOMOIIIBIO
CBOWCTB BOJBI. Peaknun coennnenus Peakiuu 3aMenmenns — B3auMO- | YPaBHEHUH COOTBETCTBYIOIIHUX PEAKIIUN
[TonsiTue o ruapou3e IefiCTBHE BOBI ¢ MeTajuraMu. Peakiimm ooOMena —
ruapoJm3 BemiecTB. JleMoncTpanuu. Ipubdop mis
9JIEKTPOJIN3a BOJbI. B3anmopelicTBue OKCHIa KaIbITHs
C BOJIOM Y MCIBITAHUE TIOJYYEHHOTO pacTBOpa
dbenondranenHom. B3auMonelicTBue HATPHUS C BOAOH
44 | O0obmeHue u Bemonnenue 3aganuii o teme  «M3menenwms, | Hcnonvzosams 3HAKOBOE MOACIMPOBAHUE.
CHUCTEeMaTH3alUs MIPOMCXOISAIINE C BEIIECTBAMMY Tonyyams XUMUYECKYIO HHHOOPMAITUIO U3 PA3IMYHBIX
3HAHUM MO TeMe HUCTOYHHUKOB. [Ipedcmasnsamb WHOOPMAIIHIO TIO TEME
«3menenus, «VI3MeHeHus1, TPOUCXOIAIIUE C BEIIECTBAMIY B BHJIE TaOJIHII,
MPOUCXOASAIINE C CXEM, OMIOPHOTO KOHCIEKTA, B TOM YHUCJIE C HPUMEHEHUEM
BEIlECTBAMM) cpeacts UKT
45 | KontpomabHas pabora KontponbHas padoTa no teme «M3meHeHus,
1o teme «M3MeHeHusl, | TPOUCXOIAIINE C BEIIECTBAMIU
MPOUCXOASAIINE C
BEIICCTBAMU»
5. IHpakrukym 1 «IIpocreiimme omnepanuu ¢
BeleCTBOM)
46 [IpaBuna Texuuku [TpaBuia TexHUKM 0€30MaCHOCTH IIPU paboTe B Pabomamuw ¢ nabopaTtopHbIM 000pyI0BaHUEM U

0€30TaCHOCTH MPHU
paboTe B XUMHUYECKOM

XUMHYECKOM KaOHHETE. HpI/IeMH 06pa111eHH;1 C
Ha60paTOpHLIM O60py,[[OBaHI/IeM 1 Harp€BaTCJIbHBIMU

HarpeBaTeIbHBIMU MPUOOpPAMU B COOTBETCTBHH C IIPABHIIAMU
TEXHUKA 0E€30IaCHOCTH.




kaounere. [Ipuembl
oOparteHus ¢ rabopa-
TOPHBIM 000pY-
JIOBaHUEM U

npudopamu

Buinonnsme npocrtenime mpueMbl 00palleHus ¢
1a60pPaTOPHBIM 000PYTIOBAHUEM: C TAOOPATOPHBIM IIITATUBOM,
CO CIIUPTOBKOM

HarpeBaTeIbHBIMU
IpUOOpaMHM
47 | HabOmronenus 3a Halmntonenus 3a ”3BMEHEHUSIMU, IPOUCXOIAIIAMU C Pabomamus ¢ 1abopaTopHBIM 000PYI0BAHUEM U
W3MEHEHUSIMH, TOPSIICH CBEUOM, U X OTIHCAHUE HarpeBaTeIbHBIMU IPUOOPAMU B COOTBETCTBHH C IIPABHIIAMU
IIPOUCXOASAIIUMH C TEXHUKH 0€30I1aCHOCTH.
TOpSIIEH CBEYOil, M UX Habniooams 3a cBOMCTBaMU BEILIECTB U SIBICHUSIMHU,
OITMCaHHE MPOUCXOISIIUMH C BEIISCTBAMH.
Onucvléams XUMUYSCKUN SKCIIEPUMEHT C IIOMOIILIO
€CTECTBCHHOI'O S3BIKA U A3bIKa XUMHUHU. Cocmaeisams BBIBOJ IIO
pe3ynbTaTaM MPOBEACHHOTO SKCISPUMEHTA
48 IIpuroTosieHue [IpuroroBnenue pacTBOpa caxapa U OorpeaesieHre Pabomamu ¢ mabopaTopHbIM 000pYyI0BaHUEM U
pacTBopa caxapa u MacCOBOM JIOJIM €r0 B pacTBOPE HarpeBaTeIbHBIMH MPUOOPAMU B COOTBETCTBUU C TIPaBUIIaMU
oIpeelIeHue TEXHHUKH 0€30I1aCHOCTH.
MAacCOBOM JIOJIH €r0 B Buvinonnsme npocreime mpueMbl 00paIIeHus ¢
pacTBope 1a00PaTOPHBIM 000PYIOBAaHUEM: C MEPHBIM LIMJIMHIPOM, C
BECaMU.
0. PacrBopenue. PactBopsl. CBoiicTBa pacTBOpPOB
JIEKTPOJIUTOB
49 | DaexkTponuTHYECKAs TTonsTre 00 PACKTPONMTUUECKON AUCCOLHAIINH. Xapaxmepuzosams TOHATHS «QJIEKTPOTIUTHUCCKAS
JTIACCOITNAITHS DIIEKTPOJUTHI M HEAJICKTPOIUTHI. MeXaHN3M JIUCCOITHAITUS, «AIEKTPOJIUTHD), «HEAICKTPOTUTHDY
JUCCOITUAITAN AJIEKTPOJUTOB C PA3TMYHBIM XapaKTepoOM
cBs3H. CTeneHb AICKTPOJIMTHIYCCKON TUCCOIUAIINH.
CuiibHBIC U c1a0ble 2JIEKTPOIUTHL. JleMOHCTpauu.
HcnpiTanue BEmecTB U UX pacTBOPOB Ha
3JCKTPOIIPOBOIHOCTh
50 | OcHoBHBIC OCHOBHBIE TIOJIO)KCHHS TEOPUH DIICKTPOIUTHUICCKOU Xapaxmepuzoeambp IOHITUS «CTCIICHb TUCCOIIAALIUN),
MTOJIOKCHUS TEOPUH nuccormanuu. loHHbie ypaBHEHUS peakinid. Peakiuun «CHUJIBHBIE AJICKTPOIUTED», «CIa0bIC IICKTPOIMTHIY,
3ICKTPOJIUTHUCCKON oOMeHa, IYIIKE A0 KOHIIA. «KATHOHBI», «AHUOHBID, «KHCIIOTBI», «OCHOBAHHS, «COJIN.

muccormanuu (TO).
Honnsle ypaBHEeHUS
peakuuin

Knaccudukanys HOHOB M MX CBOMCTBA.
MonekynspHbIe H HOHHBIC YPaBHCHUS PEaKI[HM.
JleMmoncTpanun. 3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH
YKCYCHOM KHCIIOTBHI OT KOHIICHTpALKMH. J[BIKeHHe
OKpAILICHHBIX HOHOB B 3JICKTPUYCCKOM IIOJIE.
JlaGopaTopHble onbIThl. 18. B3anMmoaeiicTBue
pacTBOPOB XJIOPHUIa HATPHUS U HUTpaTa cepedpa

Cocmasnsame ypaBHEHHUS JICKTPOJIUTHYCCKON TUCCOIIUALINHI
KHCIIOT, OCHOBAaHHM U COJICH. Mnrocmpuposams IpuMepamMu
OCHOBHBI€ IT0JIOKEHUS TCOPHUH JICKTPOJIUTHICCKOU
JIMCCOILMAIINH; TCHETHYCCKYIO B3aMMOCBSI3b MCXKIY
BeH_Ie)CTBaMI/I MIPOCTOE BEIIECTBO — OKCHUJ — THIPOKCU —
COJIb).

Pasznuyams KOMIIOHEHTHI 10Ka3aTeIbCTB (TE3UCOB, APTYMEHTOB U
(hOpMBI JOKA3aTEIbCTBA).

o1 ol

Kucnorsr:
KJIacCU(UKAIIAS U
cBoiicTBa B cBeTe TOJ]

KI/ICJ'IOTLI, ux KJ'IaCCI/I(bI/IKaI_II/IH. I[I/ICCOLII/IaI_II/ISI KHUCJIOT U
HNX CBOHCTBA B CB€TC TCOPUHU IJICKTPOJIIUTHUICCKOU
Jucconuanuu. BzanMoaecTBHE KUCIOT C MEeTalJIaMH.

Xapaxmepuzosamuv 001IM€ XUMUUECKHE CBOMCTBA KUCJIOT C
TIO3UIIUNA TEOPUHU IIEKTPOTUTUUECKON AUCCOIUALIUH.
Cocmagnsams MOJNEKYISPHBIE, OJHBIE U COKPAILIEHHbIE HOHHBIE




3 DIEKTPOXUMHYECKHH Psi HANPSOKEHUH METaIOB. YpaBHEHHS peaKLUi C ydacTHEM KUCHOT. Habniodams 1
BzaumojelicTBrE KHCIOT C OKCHAAMH METaJlIOB. ONUCHIBAMb PEAKIIUM C YIACTUEM KHUCJIOT C IOMOIILIO €CTECT-
BzaumojelicTBHE KHCIOT ¢ OCHOBAaHHUSAMH — PEaKIUs BCHHOT'O (PYCCKOTO HIIM POJHOTO) SI3BIKA U SI3BbIKA XUMMU.
HeHTpanu3anuu. B3auMoaeicTBre KUCIOT C COJISIMHU. IIpo600umb OIBITHI, IOATBEPKIAIOIIEC XUMUYSCKIE CBOMCTBA
HMcnonp30Banue TabIMIbl PACTBOPUMOCTH IS KHCJIOT, C COOJIFOICHUEM TIPABHII TEXHUKU OC30MMaCHOCTH
XapaKTEPUCTUKN XUMUYCCKUX CBOMCTB KHCIIOT.
JladopaTopHsbIe onbITHL. 19. [Tonyuenue
HEPACTBOPHUMOI'0 THAPOKCHAA Y B3aUMOICHCTBHE €r0 C
kuciaoramu. 20. B3aumomeiicTBrE KUCIIOT C
OCHOBAHHSIMH.
21. B3aumopelicTBHE KUCIOT C OKCUJAMH METAJIOB. 22.
BzaumopelictBue  KHCIOT ¢ MeTauiaMu. 23,
BzanMopaeiicTBHE KHCIOT C COJISIMHU
94 | OcHoBaHus: OcHoBaHus, X Kinaccudukanus. lucconmarnus Cocmasnsames MONIEKYJISIpHBIC, TTOJHBIC COKpPAIICHHBIC HOHHBIC
- KJTaccu(UKaIus 1 OCHOBaHMH M UX CBOWCTBA B CBETE TECOPUH YpaBHEHUS PeaKIuii ¢ y9acTHEeM OCHOBaHUU. Habooams n
56 | cBoiicta B cBete TDJ] | 3MeKTpOIMTHUECKO AUCCONUAIMH. B3anmoneiicTBre ONUCHIBAMb PEAKIIUM C YIaCTHEM KHUCJIOT C IIOMOIIBIO eCcTe-
OCHOBaHMH ¢ coysiMu. Mconmb30BaHme TaOIHIIBI CTBEHHOTO (PYCCKOTO HUTH POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
PAcCTBOPUMOCTH JJISI XapaKTEPUCTUKHA XHUMHUUECKHX IIpo6ooumu oNBITEI, TOATBEPKAAIONINE XUMHYECKHE CBOMCTBA
CBOIICTB OCHOBaHUH. B3anMoaeiicTBHe Miejiouen ¢ OCHOBAHUH, C COOIIOCHIUEM TTPABUJI TEXHUKH 0€30TIaCHOCTH
OKCHUJIAMU HEMETAJIJIOB.
JIaGopaTopHble onbITh. 24. B3auMonercTue
IIEJI0OYEN C KUCIOTAMHU.
25. BzauMoaeiicTBue Mie0Ued ¢ OKCUIaMU
HeMeTauioB. 26. B3aumoaeicTBue mienoveii ¢ COIIMH.
27. IlosiydeHue u CBOMCTBA HEPACTBOPUMBIX
OCHOBaHMH
57 | Oxcunsrl: knac- O00011IeH1E CBEOIEHUH 00 OKCHUIaX, UX
- cuukamms u KiaccuUKalliKi U cBolicTBaX. JlabopaTopHbIe Obvsichsamb,  4YTO  TaKOe  HECoJaeoOpa3yrolue  OKCHIBI,
58 | cBoiicTBa ONbITHI. 28. B3anmoaeiicTBue 0CHOBHBIX OKCHJIOB C cojeo0pa3yrone OKCHIIBI, OCHOBHBIC OKCHIBI, KHCIOTHBIC
kucinotamu. 29. B3aumoaeiicTBre OCHOBHBIX OKCUIOB C | OKCUIBL. Xapaxmepuzoséams OOIIHE XUMHUYCCKHE CBOMCTBA
BoJ10i. 30. B3aumoaeiicTBHE KHCIIOTHBIX OKCHJIOB C C0JIC00Pa3YIOIMIMX OKCHIOB (KMCIIOTHBIX U OCHOBHBIX) C IMO3UITUN
nienouamu. 3 1. BzaumopelicTBue KUCTOTHBIX OKCUAOB | TEOPUH DIICKTPOTUTHICCKOM TUCCOITUAIINH.
C BOJOH
_59 Con: Coun, uX uccoLnanys 1 CBOACTBA B CBETE TEOPHHU PaznuuaTh MOHATHSA «CPEOHUE COJINY, KKHCIIBIC COIN»,
KJIacCU(UKAILIAS U 3JICKTPOJUTHYECKON qucconuanuu. B3anmonecTeue X ADAKTCDIB0BATE OBLIIE XIMIUCCKIC
60 | cpoiictea B cBete TDJ] | coueil ¢ MeTaTaMH, OCOOCHHOCTH THX PEAKIIHIA. «OCHOBHBIC COJIH». Aadp p -

B3aumonencTBue coselt ¢ coirsiMu. Mcnonb3oBanme
TaOJIHMIIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH
XUMHUYECKUX CBOMCTB COJICH.
JlaGopaTopHble onbIThl. 32. B3anMoaeiicTBue comei
C KHUCJIOTaMH.

33. BzauMoelicTBue coJieil ¢ IeI0YaMu.

34. BzauMoielicTBHE CcOJIel C COISIMMU.

35. BzaummojielicTBHE PacCTBOPOB COJIEN C METAJJIAMU

CBOMCTBA COJICH C TO3MIIMI TEOPUHU IIIECKTPOJIUTHUCCKON
muccoranuu. Cocmasiams MOJICKYISIPHBIC, TIOJTHBIC U
COKpaIlCHHbIC HOHHBIC YPABHEHHUS PEAKIIMH C YIaCTHEM COJICH.
Habnrwoamov u onucvieams peakuy ¢ y4acTHEM COJICH C
MOMOIIIBIO0 €CTECTBEHHOTO (PYCCKOTO WU POJHOTO) SI3bIKA U
SI3bIKA XUMHH.

IIpo60o0ums OTBITHL, TOATBEPIKIAIONINE XUMUYECKHUE CBOHCTBA
coliei, ¢ cOOMI0ICHIEM MPABUI TEXHUKU 0€30MacCHOCTH
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]'eneTnueckas cBsI3b
MEXIy KjaccaMu
HEOPraHUYECKUX
BEIIECTB

I'eneTnueckue PAAbI MmeTajlia u HEMCTAalll1a
I'eneTnueckas CBA3b MCXKIAY KilaCCaMU HCOPraHUYCCKUX
BCIICCTB

Xapaxmepuzoeamb NOHATHE «TCHCTHUCCKUN P,
Hnniocmpuposams: a) mpuMepaMu OCHOBHBIE TIOJIOKECHHS
TEOPHUH DJICKTPOJUTHUECCKON JUCCOIUALINH; O) TEHETHYECKYIO
B3aMMOCBSI3b MEXY BEIIECTBAMH (IIPOCTOE BEIIECTBO — OKCH/]I
— THAPOKCHJ] — COJIb).

Cocmasnsames MOJIEKYJIIPHBIC, ITOJTHBIC U COKpPAIICHHBIC HOHHBIC
YPaBHEHUS PEaKIIUN ¢ y9aCTHEM DJICKTPOJIMTOB. 3anucbléams
YpaBHEHMS PEaKIMii, COOTBETCTBYIOIIMX II0CIIEI0BATCILHOCTH
(«ueroykey») MpeBpalieHnii HEOPraHUYECKUX BEIIECTB
pa3JIUYHBIX KIACCOB

O0ob1IeHNE U

Penienue 3a1a4, ympaxHEHUN U TECTOB I10 TEME.

CUCTEMaTH3aIIHS [ToaroroBka Kk KOHTPOJILHOM padoTe IIpo6ooums o1IeHKY COOCTBEHHBIX JOCTHKEHUM B YCBOCHUH
3HAHHUM 1O TeMe Tembl. Koppexmupoeams CBOU 3HAHUS B COOTBETCTBUU C
«PacTBopeHme. TJIAHUPYEMBIM Pe3yNIbTaToM. [lonyuams XUMUYECKYIO
PacTBOpBI. WH(GOPMAITUH U3 PA3INYHBIX UCTOYHUKOB.
CaolicTBa IIpeocmasnames uaGopManuro 1o reme «PacTBopenue.
pacTBOPOB PactBopel. CBoCTBa
S IIEKTPOIUTOBY
64 | KonrposbHas padoTa KonTtponpHas padota o teme «PacTtBopeHue.
o teme «PactBopenue. | PactBopsl. CBOMCTBaA pacTBOPOB 3JIEKTPOIUTOB)
PactBops1. CBoMCTBA
pacTBOpOB
AIIEKTPOJIUTOBY
65/ | Kimaccudukammsa § OKHCINUTEIIFHO-BOCCTAHOBUTEIIHLHBIC ObvscHsamb, 9TO TaKOE OKHUCIUTEIHFHO-BOCCTAHOBUTEILHEBIE
XUMHUYECKUX PEAKIIUN. | PpEeaKIuu. pEeaKInK, OKUCIUTEb, BOCCTAHOBUTEb, OKHCIICHHE,
OKHCIUTETBHO - OrnpezeneHne CTeTeHe OKUCICHUS s BOCCTaHOBIIEHHUE. Knaccuguyupoéams XAaMUYECKUE PEAKIUN
BOCCTaHOBUTEJILHBIE aneMeHToBPeakiinu HOHHOTO 0OMEHA U OKUCITUTENILHO- | 10 IPU3HAKY «M3MEHEHHE CTCTICHEH OKHCIICHUSI DJIEMEHTOBY.
peaKiuu BOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTETb 1 Onpedensimb OKUCINUTENTb U BOCCTAHOBUTEb, MPOIIECCHI
BOCCTaHOBUTEIIb, OKMCJICHUE U BOCCTAHOBJICHHE. OKHCJICHUS U BOCCTAHOBJICHUSI.
CocraBneHue ypaBHEHUN OKUCIUTENIBHO- Hcnonv3o6amsb 3HAKOBOE MOJICITUPOBAHUE
BOCCTaHOBHUTEIIbHBIX PEAKLMI METOJOM 3JIEKTPOHHOIO
Oananca. Jlemoncrpamuu, BzaumoaelicTBue UMHKa €
CEPOH, CONITHOM KMCIIOTOH, Xxopuaom meau (II).
'openne maruus. BzanmonelicTBUe XJIOPHOU U
CEPOBOJIOPOTHOM BOJIBI
66 | CBoiicTBa U3yUYCHHBIX CBOWCTBA MPOCTBIX BEIIECTB — METAIIOB U Cocmaeisimp ypaBHEHHS OKHCIIHTETHHO-BOCCTAHOBHTEBHBIX
- KJIACCOB BEIIIECTB B HEMETAJJIOB, KUCIIOT U COJIEH B CBETE OKUCIUTEIBHO- CAKIIMIAL HCIIONMB3VSE METOM SNEKTOOHHOIO 6aTaHca
67 | cBeTe OKHCIUTENBHO- BOCCTAaHOBUTEIBHBIX PEAKIIU POAKILAM, Y: - p :
BOCCTAHOBHTEIBHBIX Onpeodensimsb OKUCIUTENb U BOCCTAHOBHUTEIb, POLIECCHI
peaKLHil OKHCJICHUS U BOCCTAaHOBJICHUS

7. IIpaktmkym 2 «CBoiicTBa  pacTBOpPOB

IJICKTPOJUTOB)




Pemenue

68 Peuienne skciepuMeHTaIbHBIX 3324 Ymemw oOpamaTecs ¢ 1a00paTopHBEIM 000pYIOBaHUEM U
OKCIICPUMCHTAJIbHBIX Harpe€BaTCJIbHbIMHA HDI/IGOpaMI/I B COOTBCTCTBHU C IIpaBUJIaMU
3a/1a4 TEXHUKHA O€30ITaCHOCTH.

Pacnosznasams HEKOTOPHIC AHMOHBI U KATHOHBI.
Habniooamwv cBOWCTBA DICKTPOITUTOB U IMIPOUCXOISIINX C HUIMHU
sBiaeHUU. Habrrooamos n onucvléams peakuu ¢ y4acTHEM
AJIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WUITH
POJIHOTO) SA3bIKA U SA3bIKA XMMHH.
Dopmyauposams BBIBOJBI 110 PE3yabTaTaM IMPOBEIECHHOTO
IKCIICPUMEHTA
9 kiacc
Ho
Mep Tema ypoka OcHOBHOE co/lep:KaHuEe YPOKa
ypo XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEIbHOCTH
Ka 00y4aomuxcs (Ha ypoBHe y4eOHBIX JeiCTBUIl)
BBenenne. O0masi xapakTepucTHKA XHMHYECKHX
3JIEMEHTOB " XHMHYECKHX peaxiuii.
Ilepunoaunyecknii 3akon u Ilepuoanyeckasi cucrema
xumMu4deckux djieMenToB JI. U. MenpaeeeBa
1 XapakTepucTuka
XapakTepucTHKa 3JIEMEHTA I10 €ro MOJIOKEHUIO B
XUMHYECKOTO Xapaxmepuzosames XUMUYECKUE MIEMEHTBI 1—3-Tr0 IEpHOI0B

3JIeMEHTa Ha
OCHOBAHUU €ro
MOJIOKEHHUS B
[Tepuoanueckon
cUCTEME

. . MeHnaeneeBa

Ilepuoarueckoit cucteMe XUMHUYECKUX IIIEMEHTOB /I,
W. Menneneera. CBOMCTBAa OKCHAOB, KMCIIOT, OCHOBA-
HUW U COJIEH B CBETE TEOPUHU IIIEKTPOIUTHUIECKON
JIMCCOLIMAIIMU M OKHUCJICHUS- BOCCTAHOBIICHMS.
Hemonctparmu. Moienu aToMoB 351eMeHTOB 1—3-10
IIEPUOI0B

10 UX MOJIOXKEHUIO B [leproanyeckoii cucteme XUMHUYECKUX
snemenToB /1. . MenneneeBa. Apeymenmupoeams CBOMCTBA
OKCHJIOB ¥ TUAPOKCUJOB METAJUIOB U HEMETAJUIOB MIOCPEICTBOM
MOJIEKYJISIPHBIX, MIOJIHBIX U COKPAILLEHHBIX HOHHBIX YPAaBHEHUN
peaxkuun




XapakTepucTUKa
XUMHUYECKOTO
JJIEMEHTA Ha
OCHOBAHHUU €T0
IIOJIOKEHUS B
[Tepuonnueckoi
cucreme

. . MenneneeBa

XapakTepuUCTHUKA 3JIEMEHTA 10 €T0 MOJIOKEHUIO B
[Tepuonnueckoli cucteMe XMMUYECKUX 3JIEMEHTOB /.
W. MenneneeBa. CBOMCTBA OKCHAOB, KMCIIOT, OCHOBA-
HUU U COJIEH B CBETE TEOPHUH JICKTPOIUTHIECKON
JHACCOIMAIIMY U OKHCJICHHS - BOCCTAHOBJICHHS.
Hemonctparmu. Moienn aToMoB 3JieMeHTOB 1—3-10
NEePHOJIOB

Xapaxmepuzoeams XUMUYECKHUE AIEMEHTHI 1—3-T0 MeprooB
10 MX NOJIOKEHUIO B [leprnoanueckor cCUCTEME XUMUYECKUX
anemenToB 1. 1. MenaeneeBa. Apeymenmupoeams CBOWCTBA
OKCHJIOB Y THJIPOKCHJIOB METAJJIOB M HEMETAJIOB MTOCPEICTBOM
MOJIEKYJISIPHBIX, TTOJTHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUHN
peakuuii

AmboTepHbIe OKCUBI
Y TUJIPOKCH/IBI

[TonsaTue o mepexoaHbIX d7eMeHTax. AM(POTEPHOCTS.
I'eneTndeckuil psg NEpPEeXo HOTO AIEMEHTA.
Jlaboparopusble onbIThl. 1. [Tonydyenue ruapokcuaa
IIMHKA ¥ UCCIIEOBAHNE €T0 CBOMCTB

Obvsacuamy, 4To Takoe ampoTepHbIie coeuHenus. Haorodams
U ONUCLIBAMb PEAKITUU MKy BEIIECTBAMH C IIOMOIIBIO
PyCCKOro (POIHOTO) SI3bIKA U S3bIKA XUMUH.
Xapaxmepuzoeamsb TBOWMCTBEHHBIN XapaKTep CBOWCTB
aM(pOTEPHBIX OKCHJIOB U TUIPOKCHIIOB. /Ip0800ums OTBITHI TIO
HOIVIEHUTIO U IONTRENKITEHUI0 XUMUYECKUX CROTCTR

[Tepuonnueckuii
3aKkoH H Ilepuo-
UYecKasi cucTeMa
. Y. Menneneesa B
CBETE YYEHHUS O
CTPOECHHMH aToOMa

ITepuonnueckuii 3akoH u Ilepumogmyeckas cucrema

xuMudecknx daeMmeHnToB JI. Y. Meneneena.
JemoncTpanuu. Paznmmansie hopmbl TabIUIL
[Tepuoanueckoii cucremsl. JIaboparopHblie ONbITHI.
2. MonenupoBanue noctpoeHus [leproanueckoit
cuctemsl /1. 1. MenaeneeBa

Pasnuuamsb ecTeCTBEHHYIO U HCKYCCTBEHHYIO KJIaCCU(UKALINU.
Apaymenmuposams oTHeceHue [lepnonndeckoro 3akoHa K
€CTECTBEHHOMU KJIacCU(PHUKALIHH.

Mooenupoeams XUMHUUECKUE 3aKOHOMEPHOCTH C BBIJIEIICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa U MPEICTABICHUEM UX
B IIPOCTPAHCTBEHHO-TpapUUECKON MIIN 3HAKOBO-
CHUMBOJIMYECKOH hopme

Xumuueckas
OpraHu3aIys >XKUBOU U
HEXHUBOU MTPUPO/IBI

XuMuUecKasi OpraHu3anus KUBOM U HEKUBOU
npUPOIbl. XUMHUYECKUH COCTAB SApa, MAHTUU U
3E6MHOM KOpbl. XUMHUYECKHE JIEMEHTHI B KJIETKaX
JKHUBBIX OPraHU3MOB. MaKkpo- ¥ MHKPOJJIEMEHTHI.
JemoncTpanuu. Mojenb CTPOCHHS 3€MHOTO I11apa B
MOTIEPEYHOM pa3pese

Xapaxmepuzoeams pojb XUMUYECKUX 3JIEMEHTOB B KUBOH U
HEXUBOU nipupoje. Kraccugpuyuposams XaMUUECKHE
9JIEMEHTHI B KJIETKaX Ha MakpO- U MUKD O3JIEMEHTHI

Knaccuduxkanus
XUMHYECKUX peaKlui
MO Pa3TUYHBIM
OCHOBAaHMIM

O06o0011eHNEe CBEIEHUI 0 XUMHUECKUX PeaKUsX.
Knaccugukanus XuMHUUecKux peakuuii mo
Pa3JINYHBIM OCHOBAHUM: COCTABY U UHUCITY
pearupyonmx 1 00pa3yromuxcs BEIecTs,
TETIOBOMY (P HEKTY, HalpaBJIEHUIO, H3MEHEHHIO
CTEINEHEH OKUCIIEHUS 3JIEMEHTOB, 00pa3yIoNuX

O6’bﬂC’Hﬂmb, 4TO TaKOC XUMHYCCKas PCaKI A, pCAKIINN
COCANHCHUA, pCAKIUH PA3JIOKCHUA, PCAKITUU 06MeHa, pcaknuun
3aMCHICHUS, pCaKIINH HefITpaJ'IPBaI.[PIH, 9K30TCPMUYCCKUC
pCaKkuun, SHAOTCPMHUUYCCKUC PCAKIINU, O6paTI/IMLIe peaKkiuu,
HCO6paTI/IMBIe p€aKknnun, OKUCIUTEIbHO-BOCCTAHOBUTCIIBHBIC
pCaKkinn, roMOI'CHHBIC PCAKIINU, TCTCPOTCHHLIC PCAKIINH,




pearupyromnue BemecTna, ¢ase, UCIoIb30BaHHIO
KaTaJn3aropa.

JlaGopaTopHble onbIThI. 3. 3aMEIIEHUE XKEIE30M
Mmenu B pactBope cyibdara meau (11)

KaTaJIUTUYECKUE PEAKIIMH, HEKAaTAIUTUUECKUE PEAKLIUH,
TETIOBOU AP PEKT XUMUYIECKOH peakiun. Kraccugpuyuposams
XMUMHYECKHUE PEAKIMH 110 PA3IMUHBIM OCHOBAHUSM.
Cocmasnsims MOJIEKYIIPHBIE, TIOJIHBIE U COKpPAIIICHHbIE HOHHBIE
YpaBHEHUS PEAKLIUM.

Onpeodensimb OKUCIUTEID U BOCCTAHOBUTEb, IPOLIECCHI
OKHUCJIEHUSI U BOCCTAHOBJICHMSL.

Habniooams 1 onucvieams peakliuy MeX/1y BEIIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMHUHU

[TonsiTue o ckopocTu
XUMHUYECKON peaKinu

[ToHATHE O CKOPOCTH XUMHUYECKON PEAKLUH.
®DaKTOPHI, BIUAIONIME HA CKOPOCTh XUMHUECKHUX
peakuuii. JlemoncTpauuu. 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEaKIuy OT MPUPOJIBI PEArHuPYIOIINX
BEIIIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuy OT KOHIICHTPAIIUU PEarupyroIInuX BEIIECTB.
3aBUCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
IJIOLIAAU COTIPUKOCHOBEHHMSI pearupyrolux BeIecTB
(«kumATIUH C10i»). 3aBUCUMOCTh CKOPOCTH XUMHYE-
CKOM peaklMM OT TeMIIEPATyphl pearupyromux
BEIIECTB.

JlaGopaTtopHble onbIThI. 4. 3aBUCUMOCTh CKOPOCTH
XMUMHYECKON PeaKIMU OT MPUPOAbI PEarupyromux
BEIIECTB HA MPUMEPE B3aUMOACHCTBHS KUCIIOT C
MeTaJlaMH. 5. 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peaKIuy OT KOHIEHTPAIIUU PEearupyolnuX BEIIeCTB
Ha MpUMepe B3aUMO/ICHCTBUS [IMHKA C COJISTHOM
KHCJIOTOM pa3NuYHON KOHIIEHTPAIUH.

6. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peakiiuu OT

rjaomaan COMpUKOCHOBCHUA pCarupyromunx BEIICCTB.

7. MonenupoBaHHUe «KUIISILIETO CIIOs». 8.
3aBUCUMOCTD

ObvscHamyb, 9TO TAKOE CKOPOCTh XMMUYECKON PEeaKIuy.
Yemanasnueams IpUYMHHO-CIICICTBEHHBIE CBS3H BIIMSHUS
HEKOTOPHIX (PaKTOPOB HA CKOPOCTh XMMHUYECKUX PEAKIIHi.
Habnrwoams n onucvieams peakiiuu MKy BEIIECTBAMU C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMHH.
IIpo6ooums OTBITHI, IOATBEPKIAIONINE 3aBUCUMOCTh CKOPOCTH
XUMUYECKON Peakluy OT Pa3IMYHBIX (PaKTOPOB

KaranuzaTopsl

Karanuzarops! u katanu3. MUHrMOUTOPEI.
AHTHOKCHIAHTHI.

ObwvsicHamb, 4TO Takoe KaTanuzarop. Habrwoodams n
OnuUCvLIBAMb PEAKIIUN MEX]Ty BEIIECTBAMU C IIOMOIIBIO




JdeMoHcTpanuu. | OMOreHHBINM U F€TEPOr€HHBIN
Kartann3bl. DepMEHTATUBHBIN KaTalu3.
WNurubuposanue. JlaboparopHbie onbITHI. 9.
PaznoxeHne nepokcuia BOJOPOJa ¢ IOMOLIBIO
okcuna mapranua (IV) u karanaszer. 10. Obnapy-
YKEHUE KaTasla3bl B HEKOTOPBIX MUILIEBBIX MPOJTYKTaX.
11. MarubupoBaHue B3auMOICHCTBHSI KUCIIOT C
MeTaJlJIaMU U YPOTPOTIMHOM

PYCCKOTO (POIHOTO) sI3bIKA U s13bIKa XUMHUH. CaMOCTOATEIbHO
npO8OOUNb OTBITHL, IOATBEPKIAIOIINE BIUSIHNUE KaTaIU3aTO-
POB Ha CKOPOCTh XMMUYECKON peakiuu

9- | OO6oOmeHue u VYpox-yrpaxxHEeHHE C UCTIOJIH30BAHUEM
1 | cucremaru3anus CaMOCTOSITEIIBHOM pa0OTHI IO BBITOJTHCHUTO .
. . . IIposodums o1ieHKy COOCTBEHHBIX JIOCTHXKEHUN B YCBOCHUU
0 | 3HaHwWil Mo Teme MIPOBEPOYHBIX TECTOB, 3aJJAHUI U yITPOKHEHUN
teMbl. Koppexmuposams CBOM 3HAHUS B COOTBETCTBUU C
«BBenenue. O0mmas
TUTAHUPYEMBIM PE3YJIbTaTOM.
XapaKTePUCTHKA
Tonyuams XuMudeckyro HH(GOpMAIMK U3 Pa3IMUHBIX
XHUMHYCCKHX JIEMEH-
HUCTOYHHUKOB.
TOB U XUMUYCCKUX
JU— IIpeocmasnsame naGOpManuio o teme «Oommas
P . XapaKTePUCTHKA XUMUYECKHX AJIIEMEHTOB M XUMUYECKHUX
[Tepuonnueckuii o iy
peaknuid. [leprnonnueckuii 3akoH u [lepuoanyeckas cucrema
3akoH u [lepuo-
XuMHYecKuX snemMeHToB JI. M. MenneneeBay B BUIe TaOIHIIL,
JMYecKas cuctemMa
CX€M, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIEe C TPUMEHEHUEM
XUMHYECKUX
cpencts UKT
anemenToB 1. 1.
Meupeneesay
11 KontponbHas padoTa KonTtponpHas padota o reme «Benenue. OOmias

o teMe «BBenenue.
OOmas
XapaKTepPUCTHKA
XHMHYECKUX
JJIEMEHTOB U

XUMUYECKUX PEAKIUH.
[Iepuonnueckuii 3aKk0H

u [lepnoanueckas
CHUCTEMa XUMHUYECKUX
anemeHTOB J[. 1.

XapaKTepPUCTUKA XUMUYECKUX PJIEMEHTOB U
XUMHUUYECKUX peakiuil. [lepuoauueckuii 3aKkoH 1
[Tepuoauueckas cucTeMa XUMHUECKUX JIEMEHTOB /.
. MenneneeBay




Menneneesa»

1. MeTa/Liabl

12 [Tonoxenue .

[Tonoxenne metamios B [leproauyeckoil cucteme

2JIEMEHTOB- METAJUIOB ObvsicHAmMb, 4TO Takoe MeTaIUIbl. Pasiuyams Gopmbl

. xuMudeckux anemeHToB J1. Y. Meneneena.

B [lepuonyeckoii CYLIECTBOBAHUS METAJJIOB: AJIEMEHTHI U IPOCTHIE BEIIECTBA.
Mertannnueckas KpucTaljInueckas penierka u

CUCTEME Xapaxmepuzoeames XUMUUYECKUE IIEMEHThI-METAJLIbI 110 UX
METaJIJINYECKasi XUMUYECKasl CBSI3b. .

. . MenneneeBa u . nojoxxeHuto B [lepuoamueckoii cucreme Jl. . Menneneesa.
Oo6mue ¢pusznueckue cBoiicTBa MeTauioB. CIuIaBbl, HX .

0COOEHHOCTH . IIpoeno3uposams CBONCTBA HE3HAKOMBIX METAJLIOB IO
cBolcTBa U 3HaueHue. [lemoncrpanuu. O6pazibl

CTPOEHUS UX aTOMOB. noJsio’kenuto B [lepnoauue-
CIUIaBOB

Pusnue-

13 XUMHUYECKUe XUMHYECKHE CBOMCTBA METAIJIOB KaK O06vsicHAMb, YTO TaKOE PsAJl aKTUBHOCTU METAIIOB. [Ipumenamo
CBOICTBa BOCCTaHOBUTEJICH, a TAKXKE B CBETE UX IMOJIOKEHUS B €T0 JUTSl XapaKTePUCTHKH XUMHYECKIX CBOWCTB IMPOCTHIX
METaJUIOB ANEKTPOXUMUYECKOM PSSy HAIPSKEHUH METaIJIOB. BELIECTB - METAJLJI OB.

JeMmoHcTpamu. BzanmoneiicTBre METAIOB C 0Ob606wame cuCTeMy XUMHUYECKUX CBOMCTB METAJIOB KaK
HeMeTaiamu. JlabopatopHblie ONbITHI. 12. «BOCCTaHOBUTEJIbHBIE CBOWCTBAY.
B3anmMoelictBre pacTBOPOB KUCIIOT U COJIEH € Cocmagnsams MONEKYIISIPHbIE YPaBHEHHUSI PEaKIUH,
MeTallllaMu XapaKTepU3YIOINUX XUMUYECKHE CBOIICTBA METAJUIOB B CBETE
YUEHHsI 00 OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX NTPOLIECCAX, A
PEAKINHU C YYACTHEM NIEKTPOJIUTOB Npeocmasisims TaKKe U B
HMOHHOM BHJIE.
Habnooams 1 onuceieams peakiuyi MeXy BeLLIECTBAMHU C
HOMOIIBIO PYCCKOI'O (POIHOTO) SI3bIKA U SI3bIKA XUMUU.
CaMoCTOATENBHO 1POBOOUMb ONBITHL, TIOTBEPKIALOINE
XMMHUYECKHE CBOMCTBA METAJIOB, C COOIIOAEHUEM MTPaBUII
TEXHUKU 0€3011aCHOCTH
1 | Meramisl B mpupoe. Mertamnsl B npupoje. O61ue crnocoObl Ux Knaccuguyuposamsv GopmMbl IpUpOAHBIX COSAMHEHHM
4 | OOmme criocoObl uX MOJTYYCHHS. MeTaoB. Xapakmepuzosams 00111 CIOCOOBI MOTYy4YEHUS
HOJTy4EeHUs JlaGopaTopHbie onbIThI. 13. O3HakoMIIeHUE C METAJUIOB: MUPO-, TUAPO- U AIEKTPOMETAIUTYPIUH.
pyaamu xenesa. 14. OxpaiinBanue njamMeHu cosiMu | Koukpemuszuposams 311 criocoObl IpUMEpaMu U ypaBHEHUSIMHU
I1€JI0YHBIX METAJUIOB peakuuii ¢ COCTaBICHUEM JIEKTPOHHOTO OajlaHca
15 ITonsTHE O KOPpO3UH Koppo3sus MeTaiioB 1 crioco6b! 00psObI ¢ Heit Ob6vsacuams, 4TO TaKoe KOppo3us. Pasiuuams XAMUYECKYIO U

MCTAJlJIOB

AIIEKTPOXUMUYECKYIO KOPPO3HI0. Mitocmpuposams OHATUS
CKOPPO3HS», «KXUMHUECKAs KOPPO3HSD, «IIEKTPOXUMHUECKAs




KOPPO3HsD» IPUMEPaMHU. Xapakmepu3068amsp COCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UH

1 | OOGmas xapakre- OO01mas XxapakTepruCcTHUKa MIEIIOYHBIX METAJIOB.
O6vsicHAMb STUMOJIOTHIO Ha3BaHUS TPYIIIBI «ILEJIOYHbIE
6 | pHCTHKa DIIEMEHTOB [Ienounsie MeTaibl B mpupojie. Criocods! ux METAIUILD
- |A rpynnsl. noJstyuenusi. Ctpoenue aromoB. lllenounsle MeTasuibl )
o Jlasamwb 0011yI0 XapaKTEPUCTHKY LIETOYHBIX METAIOB IO UX
Coenunenus — IMpOCThIE BelllecTBa. BaxkHelue coequHeHus .
1oJio’keHuo B [lepruoauueckoii cucTeMe XMMHUYECKUX
LIEJIOYHBIX METAJJIOB IIEJIOYHBIX METAJUIOB — OKCHJIbI, THIPOKCUIbI U
anemenToB /Jl. 1. MenaeneeBa. Xapakmepuzoeams CTpOEHUE,
CoJIu (XJIOpUbI, KapOOHATHI, CyIb(aThl, HUTPATHI), o
. ¢uznyecKkue 1 XUMUYECKHE CBOMCTBA IIETOYHBIX
WX CBOWCTBA U
17 Coenunenus OO6mrast XxapakTepUCTHKA MIEJTOYHBIX METAIIJIOB. N
IIpedckazvieams HU3NUIECKUE U XUMUYECKHUE CBOMCTBA
LIEJIOYHBIX METAJJIOB [Ienouynsie MeTaibl B mpupoje. Criocods! ux
OKCHUJIOB U THJIPOKCHJIOB IIE€JIOYHBIX METAJUIOB HA OCHOBE UX
nonydeHus. Crpoenue atomoB. [llenoynsie MeTamuis
o COCTaBa ¥ CTPOCHUS U NOOMBEPHCOAMb TIPOTHO3BI
— MpOCThIE BelllecTBa. BaxkHeine coequHeHns o
YPaBHEHHUSIMHA COOTBETCTBYIOIITNX PEAKITHH.
MIETTOYHBIX METAJIOB — OKCHJIBI, THIPOKCHIIBI 1
IIpo6ooumys pacueTsl 0 XUMUYECKUM (OopMyiIaM U
CoJIM (XJIOpUbI, KapOOHATHI, Cyab(aThl, HUTPATHI), .
. YpaBHEHUSM peakiuii, MPOTEKAIOIINX C y4aCTUEM
WX CBOWCTBa U
1 [IlerouHO3EMETBHBIE OO6mras xapakTepucTuka 31eMeHToB [[A rpymibr: ObvscHamb STUMOJIOTHIO HA3BaHUS TPYIIITHI
8 METaJIbL. CTpPOEHHUE aTOMOB, IIEJIOYHO3EMETbHbIE METAIIIbl — «IIEI0YHO3EeMeIIbHbIE METaIbDY. /Jasams 00IIYIO
MPOCTHIE BEIIECTBA U UX CBOMCTBA, [[leMoHCcTpanuu. xapakTepucTuky metauios IIA rpymmsr (Be, Mg, mienou-
BsanMonelicteue kaneiug ¢ Bogou. B3anmMoneiicTBue HO3EMEJIbHBIX METAJIJIOB) 10 UX TOJIoKeHHIo B [leproanueckoit
Mar"usi ¢ KUCJIOPOJIOM. cucteme xummuueckux snemeHToB /. 1. Menzaeneena.
Xapaxmepuzoeams cTpoeHue, PU3NMUECKUE U XUMUYECKHE
CBOMCTBA IEJI0YHO3EMENIbHBIX METAIIJIOB B CBETE OOIIETO,
0COOCHHOTO U €IUHUYHOTO. [Ipedckazvieams HU3NIECKUE U
XHUMHYECKHUE CBOMCTBA OKCHJIOB U TUAPOKCUIOB MeTaisioB 1A
TPYIIbl HA OCHOBE X COCTaBa U CTPOCHUSI U HOOMBEPHCOAMb
MPOTHO3bl YPAaBHEHUSIMU COOTBETCTBYIOLIUX PEAKITUH.
19 Coenunenus Ba)KHEHIIINE COeTUHEHHS ET0YHO3EMENbHBIX O6vscHAMb STUMOJIOTHIO Ha3BAHUS TPYIIIIBI
IEJI0YHO3EMETIbHBIX METAJIJIOB — OKCHU/IbI, THIPOKCUIBI U COJU (XJIOPHIIBL, | «ILEJI0YHO3EMENbHbIE METAIUIbY. [Jagamsb 00OIIyIO
METaJJIOB KapOOHATBI, HUTPATHI, Cynb(atel, pocdarsr), Ux xapakrepucTuky Merauios IIA rpynmer (Be, Mg, menou-

CBOMCTBA U IIpUMeHeHue. J]
15. B3aumoelicTBre Kajlblns ¢ BOJOH. 16.
[TonyyeHue ruIpoKcHia KaJIbLIMs U UCCIIEJOBAHUE

HO3EMENBbHBIX METAJJIOB) M0 MX MoJoXeHuto B [lepuoanueckoit
cucreMe xumuueckux siaemMeHToB . 1. Menaeneena.
Xapaxmepuzosamp cTpoeHune, GU3NUecKre U XMMUYECKUE




€r0 CBOMCTB

CBOMCTBA IL[€JIOYHO3EMEIIbHBIX METAJIIOB B CBETE OOLIETO,
0COOCHHOTO U €JUHUYHOTO. [Ipedckasvieams PU3NUECcKue u
XMMHYECKHUE CBOMCTBA OKCHJIOB ¥ TUAPOKCUA0B MeTailioB 1A
IPYIIBI HA OCHOBE UX COCTaBa U CTPOCHUSL U NOOMEEPICOamb
IIPOTHO3bI YPAaBHEHHUSIMU COOTBETCTBYIOIIMX PEAKIIUM.

20

AmroMUHUA

Crpoenne atoma, pU3NYECKHE U XUMUYECKHE
CBOWCTBA AJIFOMUHHS KaK IMPOCTOTO BEIIECTBA.

Xapaxmepuzosamsv AIFOMUHUHI TIO €T0 MOJIOKEHUIO B
[Tepuonueckoit cucremMe XuMuyecKkux 3neMmeHToB /1. 1.
Meneneesa.

Onucvieams cTpoeHue, GU3NIECKUEe U XUMUUECKHE CBOMCTBA
AITIOMUHMS, TIOJTBEPHKAast KX COOTBETCTBYIOIIMMHU
YPaBHEHUSIMH PEAKIIUH.

Kounkpemuszuposams 31€KTPOIUTUYECKOE MOTYYEHUE METAIJIOB
OTIMICaHWEM ITPOM3BO/JICTBA AIIOMUHUSA. ¥ cmanasnusams
3aBHCHUMOCTH 00J1acTel MPUMEHEHUs AIFOMUHHUS U €T0 CIJIaBOB
OT CBOMCTB.

IIpo6ooumys pacueTsl 0 XUMUYECKUM (opMysIaM U
YPaBHEHUSIM PEAKILMi, MPOTEKAIIINX C YJaCTUEM ATFOMUHHUS U
€ro COeqUHEHNN

21

CoenuHeHnsa
AITTOMUHUS

CoenuHeHUs aTIOMUHUS — OKCHJT U TUIPOKCU], UX
amdoTepHbIi XapakTep. Baxueimme conu
amomMuHus. [IpuMeHeHne aJlOMUHUS U €T0 COeNHE-
HUM.
JlaGopatopubie onbIThL. 17. [lonydenue ruapokcua
QIIOMHUHUS U UCCIIeIOBAaHUE €T0 CBOWCTB

ObvscHamb TBOVMCTBEHHBIM XapaKTEP XUMUUECKUX CBOUCTB
OKCHJA U THIPOKCH/IA AITFOMHHHSL.

Koukpemuszuposamuv 31€KTPOIUTUYECKOE MOTYYCHUE METAIJIOB
OTIMCAaHUEM ITPOU3BOJICTBA AIIOMUHUA. Y cmanasnusams
3aBHCHUMOCTH 00JIacTel MPUMEHEHUS AIFOMUHHUS U €T0 CIJIaBOB
OT CBOWCTB.

1Iposodums pacdeTsl 10 XUMUYECKUM GopMysaM H
YPaBHEHUSM PEaKIUi, MPOTEKAIOIINX C YUaCTUEM AIFOMUHHUS U
€ro COeIUHEHNNI

22

Kemeso

Crpoenue atoma, pu3nyecKre U XUMUYECKUe
CBOMCTBa KeJe3a Kak IIPOCTOro BEIECTBA.
JdemoncTpanuu. B3auMoeicTere MeTauioB ¢
Hemetaamu. [Tomydenue ruapokcunos xenesa (II)
u (I11). KauecTBeHHble peakiuy Ha HoHbI Fe?* n Fe®*,
JlaGopaTopHble onbIThI. 18. B3aumoaeiictue

Xapaxmepuzoeams 1non0XeHUe kxenesza B Ilepuoauueckon
cucreMe xumudeckux snemeHtoB JI. M. MenneneeBa, ocoOeH-
HOCTH CTPOEHUs aToMa.
Onucvieams GU3NUECKUEe U XUMUYECKUE CBOMCTBA XKelle3a,
MOATBEPIK1asl UX COOTBETCTBYIOIUMH YPAaBHEHUAMU PEAKLIUN.
Paznuuame 4yryHsl U cTanu.




J)Kele3a ¢ COJITHOU KUCIIOTOM.

ObvsicHAmMb HATMYKME JBYX T€HETUYECKUX PSAA0B COSANHEHUN
xenesa Fe?* u Fe®* . Vemanaenueamo 3aBucumocts obnacteit
NPUMEHEHHS KeJie3a U €ro CIIJIaBOB OT CBOWCTB.

1Ipo6ooumsb pacyeThl 0 XUMHUECKUM (POpMyIIaM H
ypaBHEHHSIM PEaKIUii, IPOTEKAIINX C YIaCTHEM JKele3a

23/ | CoenuneHwus xenesa Baxwneiimme conu jxene3a. 3Ha4CHHUE JKee3a U ero
COCIMHEHUI JJIsl IPUPOJIBI U HAPOJIHOTO XO35MCTBA. Xapaxmepuzosams 1nonoxenue xenes3a B llepuonnueckoit
JemoncTpanun. B3anmopelicTBue MeTaIoB ¢ cucteme xumuueckux snemeHToB JI. M. MenneneeBa, ocoOeH-
HeMmetaamu. [lonydenue runpokcuioB xenesa (II) | Hoctu cTpoeHus aroma.
u (I). KauecTBenusle peakmuu Ha nons Fe?* u Fe®*, 1Ipo6ooumys pacueTsl 0 XUMUYECKUM (OopMyIaM U
19. Ionyyenue ruapokcuaos xkenesa (1) u (I11I) n YPaBHEHUSIM PEAKIMH, IPOTEKAIOIIMX C yJaCTUEM XKEJEe3a U €ro
HU3yYECHHUE UX CBOWCTB COCIMHEHUH
24 O6001eHne 3HaHUH VYpok-ynpaxxHeHHE ¢ UCII0JIb30BaHUEM IIpo6ooumys o11eHKy COOCTBEHHBIX JOCTUKEHUN B YCBOCHUU
o Teme «Metamib» CaMOCTOSITENIBHOM pabOTHI 10 BBHINOJIHEHUIO TeMbl. Koppekmuposams CBOU 3HaHUSI B COOTBETCTBHUHU C
MIPOBEPOYHBIX TECTOB, 3aJJAHUN M YIIPaKHEHHH IUTAHUPYEMBIM Pe3yNbTaToM. [lonyuams XUMUYECKYIO
MH(OPMALINIO U3 Pa3IMYHbIX UCTOYHUKOB. [Ipedcmasnime
uHpopManuio 1o teme «MeTayuib B BUE TaOJIHIL, CXEM,
OIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C IPUMEHEHUEM CPE/ICTB
HKT
25 Kontponpaast  paborta | KonTponpHas padboTta mo teme «MeTaibiy
1o TeMe «MeTajb»
Paznen 2. Ilpaktukym 1 «CBoiicTBa METAJIOB M X
cOeIMHEeHUI»
26 Pemenune Pemienune sxkcriepuMeHTaNBHBIX 33a4 Ha OKCIIEPUMEHTAIIBHO UCC1e008amb CBOMCTBA METAJUIOB U UX
HKCIIEPUMEHTAIbHBIX pacrio3HaBaHMe U MOJIyYeHUE COCJUHEHUN MeTalJIoB COEJIMHEHUH, pelaTh SKCIIepUMEHTAIbHbIE 3a/1a4H 110 TeEMe

3aJlad Ha pacClio3HaBa-
HHEC U IIOJIYYCHHUC
COCIMHEHU METAaJIOB

«MeTaniby.

Pabomamuw ¢ nabopaTtopHbIM 000pYI0BAHHEM H
HarpeBaTeIbHbIMH MPUOOPAMH B COOTBETCTBHUH C TIPaBUIaMU
TEXHHUKHU 0€30TIaCHOCTH.

Habnrooams cBoiicTBa METAIOB U MX COEAUHEHUI U SIBIIEHUH,
MPOUCXOASIINX C HUMHU.

Onuceléambs XAMUUECKUI SKCIEPUMEHT C TIOMOUIBIO PYCCKOTO
(pOAHOTO) SI3BIKA U SA3bIKA XMUMHH.




Dopmynuposams BEIBOJBI IO PE3yJIbTaTaM MPOBEACHHOTO
sKcTiepuMenTa. Onpedenams (MCXOs U3 y4eOHOH 3a1aun)
HE00X0IMMOCTh MCTIOJIb30BAaHMSI HAOIIOACHUS W
HKCIIEPUMEHTA

Pasnen 3. HemeTasliibl

27 OO6mmas xapakre- ObvscHamyb, 4TO TAaKOE HEMETAJIbI, TaJIOTE€HbI, AJTIOTPOITHBIC
pUCTHKA HEMETAIJIOB BUJIOM3MEHEHUS. Xapakmepu308anmb XUMUYECKUE SII€MEHTHI-
HEMETaJUTbl U TIPOCTHIE BEIIECTBA-HEMETAJUIBI: CTPOCHHE,
(du3nYecKue CBONCTBa HEMETAIOB, CIIOCOOHOCTH K
AJIOTPOTIUH.
Packpvieamv tipuunHbl  amoTponuu. Hazvieams COSTUMHEHUS
HEMETaUIOB 1o (opmynaM U cocmasiams (GOPMYIBI MO UX
Ha3BaHUSM.
OO6mras XxapaKTepuCTUKAa HEMETAIIJIOB: TTOJIOKEHUE B ObvscHamb 3aBUCUMOCTH CBOMCTB (MJIH TIPEICKA3bIBATh
[Tepuonnueckolt cucreMe XUMUYECKUX 3JIEMEHTOB /1. CBOWCTBA) XUMHUYECKUX DJIEMEHTOB-HEMETAIJIOB OT UX TOJIOXKe-
N. MenneneeBa, 0COOEHHOCTH CTPOEHHUS aTOMOB, Hus B [lepuoanueckoil cucteMe Xxumuieckux 3nemenTon 1. U.
aMeKTpooTpuIaTenbHOCTh (D0) Kak Mepa MenneneeBa. ¥Yemanagnueams TPUIMHHO-CIIEACTBEHHbBIE CBS3U
«HEeMeTAITMYHOCTHY, psaa D0. Kpucrannuueckoe MEXKy CTPOEHHUEM aTOMa, XUMUYECKOU CBA3bIO, TUIIOM
CTPOEHHME HEMETAJIJIOB — IPOCTHIX BEILIECTB. KPUCTAJUIMYECKOM pEeIIEeTKH HEMETAJIJIOB U MX COEIMHEHUH, X
Annotponusi. @u3nye CKHE CBOMCTBAa HEMETAIIJIOB. (U3UYECKUMU CBOMCTBAMHU. /[OKA3b16anb OTHOCUTEIILHOCTD
OTHOCHUTENBHOCTD MOHATHHA «METAJD» U «HEMETAILD) MOHATUN «METAJD» U «HEMETAJLI»
28 Bonopon Apeymenmuposams 060CHOBAaHHOCTH IBOMCTBEHHOTO

[Tonoxenue Bogopoaa B [lepuoauueckoit cucreme
XUMHU4YECKUX 3neMeHToB /1. 1. Menaeneena.
Ctpoenue atroma U MOJieKyibl. Duzndeckue u
XUMUYECKHE CBOMCTBA BOJOPO/IA, €r0 MOJIYYEHHUE U
MIPUMEHEHUE.

JlaGopaTopHsle onbIThl. 20. [Tonyuenue u
pacno3HaBaHUE BOJIOPO/ia

MOJIOXKECHHUS Boiopoa B [lepuoanyeckoii cucreme.
Xapaxmepuzoeams cTpoeHHE, (DU3HUECKUE U XUMUICCKHE
CBOMCTBa, MMOJIydeHUE U IIPUMEHEHHE BoIopoia. Haszvieams
COCIMHEHUS BOJIOPOIa 10 GopMyiiaM B cocmaesims HOPMYITbI
10 MX Ha3BaHUAM. YcmaHnasnueams MPUIHMHHO-CIICICTBEHHbIC
CBSI3H MEXK/y CTPOCHUEM aTOMa, XUMUYECKOU CBSI3bI0, TUIIOM
KPUCTAIUIMYECKOM PELIETKH BOJIOPOa, €ro GU3HYCCKUMHU U
XUMHYECKUMHU CBOUCTBaMHU. [Ipogodums, Habodams u
OnuUCHLIBAMb XUMUYECKHUH SKCIIEPUMEHT IO TOTYYESHHUIO,
coOMpaHHIO M pacro3HaBaHHUIO BOJIOPO/IA C COOIIOIEHUEM
MPaBIJI TEXHUKH 0€30MacHOCTH.




Buvinonnsams pacdersl o XuMUYIeCKUM GopMyIaM 1
YPaBHEHUSIM PEAKLHM, IPOTEKAKIINX C Y4aCTUEM BOJOPOJA U
€ro COeMHEHNN

29 Bona Crpoenne MoneKkyssl. BogopogHas xumMuyaeckast
cBs3b. DU3NUECKrEe CBOMCTBA BOJAbl. AHOMAINU
cBoiicTB BoAbl. I'mapodriibable U ruapodpoOHEIE
BelecTBa XHMquEKg)e CBONHCTRA Bo IF[)LIQ)K OBODOT Xapakmepuzoeams cOCTaB, PU3NYECKUE U XUMUUYECKHE
BOJIBI B 11 'H orte. BoooqHeTKa. A aun.si é)oyzfm P CBOICTBA, HAXOXKJAEHUE B IPUPOJIE U IPUMEHEHUE BOIBI.
B PHPOJIe. M - 9P : Cocmagnsimes MOJNEKYJSAPHBIE YPAaBHEHUSI PEAKIUH,

bITOBBIE (PHIIBTPEI. MUHEpanbHBIE BOJIBI. J{ucTu- OTPAKAIONIIE XUMUIECKHE CBOTCTBa BOJTb. 30
JUpOBaHHAs BOJA, €€ MOJyYCHHE U TPUMEHEHHE. :
.JIapﬁopaToprle (;HHTH yqu Vcere II[)OBaHHe Yemanasnueams IpuauHHO-CIIEICTBEHHBIE CBA3U MEXKTY
o 29 p XUMUYECKUMH CBSI3SIMHU, TUTIOM KPUCTATUYECKOMN pElIeTKH

TOBEPXHOCTHOTO HATDKEHHA BOJBI. 22 FACTBOPEHHE BOJIbI, €€ (PU3NUECKUMH U XUMHUYECKUMHU CBOMCTBaMH.
TepMaHraHaTa Kajus Wi MEAHOTO KyIopoca B BOJIE. Botnoansmb pacueThi 1o XuMuHecKi GopMyIam i
23. I'maparanust 06e3BokeHHOTO cynabdara meau (II). yPABHCHWAM PEaKLIAHA, IPOTEKAMOIIHX C YACTHEM BOJI
24. I3roToBJICEHHE TMIICOBOTO OTIIeYaTka. 235. ’
O3HakoMJIeHHE C KOJUIEKIIHENH ObITOBBIX (PUIBTPOB.
26. O3HAKOMJICHHE C COCTAaBOM MUHEPAJIHHOMN BOIbI

30 l"anorensr OO6mras XxapakTepUCTUKA TaJJOTEHOB: CTPOCHUE

. Xapaxmepuzoeams cTpoeHHe, HrU3NUECKUE U XUMUYECKHE
aTOMOB; IIPOCTBIE BELLECTBA H OCHOBHBIC COCMHENNS | "o HOJYUCHHE 1 TPHMCHEHHE Fa/IOrSHOB
rajJJoreHoOB, UX cBOMcTBa. KpaTKkue cBeqeHus O XJIope ’
’ P PS 1 Hasweams COCIMHEHHMS TaJIOTEHOB TI0 POpMYJIe U COCMABIsAMb
opome, prope u noje. [IlpumeHeHmne raloreHoB U UxX (DOpMYIIbI 10 HX Ha3BaHHIO
COEIUHEHNN B HApOJHOM XO3SINCTBE. )
JlemoHCTpamH £6pa3u51 FAOICHOB — IDOCTRIX Yemanasnueams npruuMHHO-CIIEICTBEHHBIE CBA3U MEXKIY
BEIIECTB BSaHMOHCﬁCTBHe UIOLCHOB ¢ Hf oM CTPOCHHUEM aTOMa, XMMUYECKOH CBSI3bI0, TUIIOM KPUCTAJLIH-
’ Thueu, YECKOU pelIeTKH rajloreHoB, X (GU3N4eCKUMHU U XUMUYECKUMU
anoMuHueM. BeiTecHeHHe XJI0poM Opoma Ul oA .
. CBOWCTBAMH

U3 pacTBOPOB MX COJIEH

31 Coenunenus Xapaxkmepuzosams cocTaB, PU3NUECKUE U XUMUUYECKUE
OCHOBHBIE COETUHEHUS T'AJIOTEHOB: P ’

FJIOr€HOB CBOMCTBA, NOJIy4EHHE U IPUMEHEHUE coequHeHud Hazvigamo

raJIOr€HOBOIOPObI, COJIH FAJIOT€HOBOI0POTHBIX
KHCIIOT.

Hemonctparmu. O6pasibl IPUPOTHBIX COSAMHEHUN
xJyiopa. JIabopaTopHbie onbIThl. 27. KauecTBeHHas
peakuus Ha raJoreHu/1-uOHbI

COEIMHEHUS TaJIOTEHOB 10 popMysie U cocmasnams POPMYIbI
110 UX Ha3BaHUIO.

Yemanasnueams npuuMHHO-CIIEICTBEHHBIE CBA3U MEXKIY
XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMUECKOU PEIIeTKN
COEIMHEHUH TrajJoreHoB, X GU3NUYeCKUMH U XUMHYECKUMU




cBoiicTBamMu. /Iposooums, HabIOOams U ONUCLIBAND
XUMHYECKUN SKCIIEPUMEHT

32

Kucnopon

CtpoeHue aToma U aJuI0TPOIHS KUCIOPOa; CBONHCTBA
¥ IPUMEHEHUE €r0 AJJIOTPOIHBIX MOIU(PHKAIIHHA.
JlaGopaTopHbie onbITh. 28. [Toyuenue, coOupanue
Y paclo3HaBaHUE KUCIOPOaa

Xapaxmepuzoeams CTpOEHUE, AJUIOTPOIHIO, (pru3ndecKue u
XUMHNYECKHUEC CBOﬁCTBa, IMOJIY4YCHUC U ITPUMCHCHUC
AUTOTPOTIHBIX MOAM(HUKAIINI KUCIOPOIa

Ycemanaenueams IpUUNHHO-CIIEACTBEHHBIE CBSI3H MEXKY
CTPOCHHUEM aToMa, XUMHYECKON CBsA3bI0, TUIIOM KpUCTAJLJIN -
YECKOM pelIeTKy KUCIopoaa, ero Gpu3nuecKuMu u
XUMHUYECKHIMH CBOMCTBAMMU.

33

Cepa, ee ¢pusznueckue
U XUMHUYCCKHUEC
CBOICTBa

CrpoeHue aToMa U aJlJIOTPOIUS Cepbl; CBOWCTBA U
MIpUMEHEHHE POMONYECKOM CepBbI.
JdemoncTpauunu. BzaumoielictBre cepel ¢
MeTajjlaMH, BOJIOPOJIOM U KHCIIOPOAOM.
JlaGopaTopHble onbIThL. 29. ['opeHue cepbl Ha
BO3JlyX€ U B KUCIOPOJE

Xapaxmepuzoeams CTpOEHHE, aJUIOTPONHIO, PU3NUECKUE U
XHUMHYECKHE CBOMCTBA, TIOIydeHHE U IPUMEHEHHE CEPBI C
HCII0JI30BAHUEM PYCCKOTO (POJIHOTO) A3bIKA U S3bIKA XUMUHU.
Yemanaenueams IpUUUHHO-CIICICTBEHHBIE CBSI3H MEXKITY
CTPOCHHEM aToMa, XHMUYECKOH CBSI3bI0, TUTIOM KPHUCTAILIH-
YECKOM pemnIeTky KUCIopoaa, ero Gu3nieckKuMu u
XUMHAYECKHUMHU CBOMCTBAMHU. Bbino/iHAMb PacYeThI 1O
XUMHYECKUM (popMyriaM U ypaBHEHUSM peakxiiuii,
MPOTEKAIOIINX C YIaCTHEM cepbl. [Iposodums, Habaodams 1
OnuUCvLIBAMb XUMUYECKHI 3KCTIEPUMEHT 110 TOPEHHUIO CEphl Ha
BO3JIyXE U B KUCIOPOJE C COONIOCHUEM MPABUI TEXHUKH
0e30MacHOCTH

34

CoenuHeHus
cepol

Oxkcunpl cepsl (IV) u (VI); ux nmonyyeHnue, CBONCTBA U
IPUMEHEHHE

Xapaxmepuzosams cOCTaB, PU3NIECKUE U XUMHIECKUE
CBOWCTBA, IMOJIy4E€HNE U IPUMEHEHNUE COCJMHEHHN Cephl
Hasvisams coequHEHHS cephl 10 (GopMyIe u cocmasisams
(bopMyIBI IO MX HA3BAHUIO.
Cocmasnams MOJIEKYJSIpHbIE M HOHHBIE YPABHEHUS PpEaKIUii,
XapaKTepU3YIOIe XUMHUYECKHE CBONCTBA COCIUHEHHH CEpBI.
Onucvieams HPOLIECCHI OKHCJICHUS-BOCCTAHOBIICHHS,
onpeoensims OKHCIUTEIb U BOCCTAHOBUTEIb U COCINABIAMb JIIEK-
TPOHHBIH OasiaHC.
Ycemanasnueams IpUUMHHO-CIIEICTBEHHBIE CBSI3H

35

CepHasl KHCJIOTa KakK
QJICKTPOJIUT U €€ COJIN

CepHaﬂ KHCJIOTA KaK 3JICKTPOJIUT U €€ COJIN, UX
IMPUMCHCHUC B HAPOJHOM XO03SMCTBE.

Xapaxmepuzoeams coCTaB, GU3NUECKUE U XUMUUYECKHE
CBOMCTBA KaK IEKTPOJINTA CEPHOM KMCIIOTHI C




JdemoncTpanun. OOpasipl IPUPOAHBIX COEAUHEHUIN
cepbl. OOpa3Ibl BXKHEHIINX U1 HAPOIHOTO
xo3siicTBa cynbgaToB. Jlaboparopusbie onbIThI. 30.
CaoiicTBa pa30aBICHHON CEPHOM KUCIOTHI

MCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUHU.
Cocmagnsames MOJNEKYJSPHBIE U MOHHBIC YPABHEHUS PEAKIUH,
XapaKTePHU3YIOLINX XUMHYECKUE CBOMCTBA COEAMHEHU CEPBI U
CEpPHOM KUCIOTBHI.

36 CepHnast KHCIIOTa KaK Cepnast kucioTa Kak okucnuresnsb. [IpornsBoacTso Xapakmepuzo6ams CBOMCTBA KOHIEHTPUPOBAHHOM CEPHOU
OKUCIJIUTENb. CEpHOM KUCIJIOTHI U €€ IPUMEHEHHE. KHCJIOTBHI KaK OKUCIIUTENS C UCIIOJIb30BAHUEM PYCCKOTO
[Tonyyenue n JdemoncTpanuu. Bzaumozeiicteue (poaHoro) sI3bIKA U A3bIKA XUMHH. Cocmagnisams ypaBHEHUSI
MIPUMEHEHHUE CEPHOI KOHLIEHTPUPOBAHHOMN CEPHOM KHCIOTHI C MEJIBIO. OKHCJIMTEIbHOBOCCTAHOBUTEIbHBIX PEAKLIUNA METOIOM
KHCJIOTBI OOyrnuBaHre KOHIEHTPUPOBAHHOMN CEpHOM 3JIEKTPOHHOTO OanaHca.

KHUCJIOTOM OpraHNYecKuX coeauHenuii. Pazoasnenne Onucvbieams IPOU3BOJICTBO CEPHOM KUCIIOTHI.

CEPHOU KUCIIOTHI Buvinonname pacdeTsl 10 XUMUYECKUM GopMyIaM U
YPaBHEHUSM peakui, IPOTEKAIOIINX C yUaCTUEM CEpHOM
KHCJIOTBI.
Habniodamov 1 onucvieams XAMUYECKHI SKCIIEPUMEHT

37 A30T H ero cBoicTBa Crpoenune aToma ¥ MOJIEKYJIBI a30Ta; CBOKMCTBA a30Ta Xapaxmepuzoeams cTpoeHHe, PU3NUECKUE U XUMUYECKHE

KaK MPOCTOr0 BEIIeCTBa CBOMCTBa, MOJIyYeHUE U IPUMEHEHHUE a30Ta
Bvinonnsams pacueTsl 10 XUMUUYECKUM (popMysaM U
YPaBHEHUSIM peaKLui, IPOTEKAIIINX C Y4aCTHEM a30Ta

38 AmMuax u ero AMMUaK, CTpoeHHUe, CBOMCTBA, MOIYYCHHUE U Xapakmepuzoeams cOCTaB, CTPOCHHE MOJIEKYJIbI, PU3NUECKUE

CBOICTBA. npuMmeHenue. JlaboparopHubie onbIThl. 31. 3ydeHne | U XUMUYECKHE CBOMCTBA, MOJYYEHUE U MPUMEHEHHE aMMHaKa C
CBOMCTB aMMHMAKa. UCIOJIb30BAHUEM PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMMH.
Hasvieams com aMMOHMS IO (GOPMYIIaM U COCMasnsims
(opMyIIbI 10 MX Ha3BAaHUSM.
3anucvléamb MOJIEKYISIPHBIE U HOHHBIC YPABHEHMS PEAKLIUN,
XapaKTEPU3YIOLINE
39 Conu aMMoHUs Conu aMMOHUS, UX CBOWCTBA U IIPUMEHEHHUE. Xapaxkmepuzoeams cOCTaB, CTPOEHUE MOJIEKYJIbI, (PHU3UUECKUE
JlaGopaTopHble onbIThI. 32. Pacnio3HaBaHue comen Y XUMHUYECKUE CBOMCTBA, NOJyYEHUE U IPUMEHEHUE aMMHUAKa ¢
aMMOHMS UCIOJIb30BAHUEM PYCCKOTO (POAHOTO) SA3bIKA U A3bIKA XUMHH.
Has3zvieams conu aMMoHMs 110 popMyIaM U cocmaegname
(bopMyIIbI IO MX Ha3BAaHHSIM.
3anucvléams MOJIEKYISIPHBIE U HOHHBIE YPABHEHUS PEAKLINM,
XapaKTEepPU3YIOLINE
40 Oxkcupl azora. Oxcupst azota (II) u (IV). Xapaxmepuzosamp cocTaB, (pU3MUECKUE U XUMUYECKHE




A30THAs KHCIOTa KaK
AJNEKTPOJIUT, €€
IIPUMEHEHNE

A30THas KHCJIOTa KaK 3JIEKTPOJIMT, €€ CBOWCTBA U
npumeHenue. Jlemoncrpanuu. O0pasibl BaxXHENIINX
JUISL HAPOJTHOTO XO35MCTBA HUTPATOB.
JlabopaTtopuble onbIThl. 33. CBOlCcTBa
pa30aBIIEHHOM a30THON KUCIIOTHI

CBOMCTBA, MMOJIYYCHHE U MPUMEHEHUE OKCHJIOB a30Ta C
UCIIOJIb30BAHUEM PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMUH.
IIposooumuv, Haba0Oams U ONUCHIBAMb XUMHYECKHUH
AKCHEPUMEHT, XapaKTEPHU3YIOIINN CBOMCTBA a30THOM KUCIOTHI
KaK 3JIEKTPOJIUTA, C COOITIOCHUEM TTPaBUI TEXHUKH
0e301acHOCTH

41 A30THas KMCIIOTa KaK A3OTHas KUCTIOTa Kak OKUCIuTens. Hutpatsl u Xapaxmepuzosamsb a30THYIO KUCJIOTY KaK OKUCIUTENb.
OKHUCJIUTENb, €€ HUTPUTBHI, TPOOJIEMa UX COJEpPKAHUSI B Cocmasnsams ypaBHEHUS! OKHCINTEIbHOBOCCTAHOBUTEIBHBIX
MOJIy4YECHHUE CEJIbCKOXO35MCTBEHHON MPOAYKIIUU. A30THBIE peakuuii, XapakTepu3yOINUX XUMUIECKHE CBOMCTBA

ynoopenus. Jlemoncrpanuu. B3anmoneiicteue 42[1posooums, HabI0OamMb N ONUCLIBANb XUMHYECKUN
OHLEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEBIO. DKCIIEPUMEHT, XapaKTEPU3YIOLUI CBOMCTBA A30THON KUCIIOTHI
JlabopaTtopubie onbIThl. 34. B3anmonelictBue KaK OKHCITUTEIS, C COOJIFOICHHEM TIPABWII TEXHUKH
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO 0e30MacHOCTH
42 docdop. Crtpoenue atoma u ayuiotpornus pocdopa, CBOKWCTBA
Xapakmepuzosams CTpOEHUE, AUIOTPOIHUIO, (pU3NIecKre u
Coenunenus 6enoro u kpacHoro (ocdopa, ux MpuUMEHEHHUE. .
XHUMHYECKHUE CBOMCTBA, MOJIYICHHUE U IPUMCHEHUE
docdopa. OcHoBHble coequHeHus: okeu pocdopa (V) u -
dochopaCaMOCTOATENHHO ONUCHIBAMb CBOMCTBA OKCHAA
[Tonsartue o oprodocdop- Has kucnora, pocdarel. DochopHbie N
docdopa (V) kKak KUCIOTHOTO OKCHIa U CBOWCTBA
dhochopHBIX yInoOpeHus. . .
. optodocopHO KUCTOTHL. Mntocmpuposams 3T CBOMCTBA
yIoOpeHusx Jemoncrpanun. OOpa3ibl IPUPOAHBIX COSAUHEHUN o
. YpaBHEHHUSMHU COOTBETCTBYIOIIUX peakiuii./Ilposooums,
dhocdopa. O6pasipl BAKHEUITNX 711 HAPOTHOTO .
9 Habno0ams U ONUCHI8AMb XUMUYECKUHN SKCTIEPUMEHT C
x03s11icTBa docdaToB.
coOrofieHreM MpaBuil TEXHUKH Oe3onacHocTu. Pacnoznasams
JlaGopaTopHble onbIThl. 35. Pacnio3HaBanue
docdar-noHsI
tdbocdaros
43 Yrnepon CrpoeHue aToMa U aJJIOTPOIIUA YIJIepoia, CBOMCTBA Xapaxmepuzoeams CTpOEHHE, aJUIOTPONHIO, PU3NUECKUE U
ero Moau(puKaluii 1 UX TpUMEHEHHUE. XHUMHYECKHE CBOMCTBA, MOIy4YeHHEe U TPUMEHEeHHE aMOP(HOTO
JemouncTpanuu. [lornomienue yriieM pacTBOPEHHBIX | YIJIEPOJia U €r0 COPTOB C UCIOIB30BAHMUEM PYCCKOTO (POTHOTO)
BEIIECTB WU ra30B. BoccTaHoBieHne Meau U3 ee A3bIKA U S3bIKA XUMUHU.
OKCHUJIA YTJIEM. CpasHusamsb CTpOCHUE U CBOMCTBA ajiMasa U rpadura.
JlaboparopHsble onbIThl. 36. ['opeHue yris B Onucviéams OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA
KHCJIOpOJIe yriaepoaa.
IIposooumu, nabarooams U OnUCHIBAMb XUMUYECKUN
HKCIIEPUMEHT C COOJII0IEHUEM MPaBUJI TEXHUKH 0€3011acCHOCTH
44 Oxcubt Oxcunpl yraepoaa (II) u (IV), ux cBoiicTa u Xapaxmepuzoeamp cOCTaB, PU3NUECKUE U XUMUYECCKHE




yriiepoja

IIPUMEHEHHE.

JlaGopaTopHbie onbIThl. 37. [lonydenue, cobupanue u

Ppacrmo3HaBaHUC YIJICKHUCIIOTO Ira3a

CBOMCTBA, M0JIy4€HHE U IPUMEHEHNE OKCHJIOB yIriIepoaa.’
XUMHNYCCKHUMHU CBOIZCTB&MI/I, a TaKKeC

npumeHerneM. Cobnrodams paBuiia TEXHUKU 0€3011aCHOCTH
IIPpU UCII0JIb30BAHWHU IICYHOI'O OTOIJICHUA.

45 VYroapHas KucioTa u VYronpHas kucnota. Coju yroJabHOW KUCIIOTHI:. Xapaxmepuzoeams coctaB, (PU3NYECKUE U XUMUYECKHE
ee CcoJu XKecTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHMUSI. CBOMCTBA, [IOJIyYEHUE U IPUMEHEHHUE YTOJIbHON KUCIIOTHI U €€
JdemoncTpanuu. OOGpa3ibl MPUPOIHBIX COCTUHEHUN cosen
yraepoaa. O6pa3ipbl BaxHEHIINX KapOOHATOB AJIs O6vsicHAMb, YTO TaKOE )KECTKOCTh BOJIBL. Paziuuams
HapOJHOTO X03siicTBa./JabopaTopHble ONbITHI. 38. BPEMEHHYIO U TIOCTOSTHHYIO KECTKOCTh BOJIbI.
[Tonyuenue yrojibHOM KUCIOTHI U U3yUEHHE €€ IIpeonazams ciocoObl yCTpaHEHUS )KECTKOCTHU BOJIBI.
cBorictB. 39. [lepexon kapOOHATOB B IIposooumys, nabatodams U onucvléams XUMUIECKUN
ruapokapOoHarsl. 40. Paznoxxenue rupokapboHara AKCHEPUMEHT € COOJIIO/IEHUEM MTPaBUJI TEXHUKH 0€30I1aCHOCTH.
HATpUS Pacnosnasams xapOOHAT-HOHBI.
46 Kpemunit CrpoeHue aToMa KpeMHUS; KPUCTAJUIMUECKUN Xapaxmepuzoeams CTpOEHHE aTOMOB U KPUCTAIIJIOB,
KPEMHHH, €r0 CBOMCTBA U IPUMEHEHUE buznyeckue 1 XuMUYeCKre CBOWCTBA, OJyYeHHUE U
IpUMEHEHUE KpeMHUS Ycmanasnueams NPUUNHHO-CIIEACTBEH-
HBIE CBSI3U MEXY CTPOCHUEM aTOMa, BUIOM XUMHUYECKOM
CBSI3H, TUIIOM KPHUCTAJUIMYECKOM pelIeTKU KpEeMHUSs, ero pu3u-
YECKUMHU U XUMUYECKUMHU CBOWCTBAMHU.
47 CoenuHEeHUS Oxcunpbl kpemuus (1V), ero npupoaHbie
KPEMHHUSI pazHoBuAHOCTU. CHIIMKATHI. 3HAYEHHE COCTUHEHUIA Xapaxmepuzoeams coctaB, GU3NUECKUE U XUMUYECKHE
KPEMHUS B )KMBOW M HEXKUBOU MPUPOJIE. CBOICTBA, MOJIyY€HUE U IPUMEHEHUE COCIUHEHUN KPEMHHUS. .
JdemoncTpanuu. OOGpa3ibl MPUPOTHBIX COCTUHEHUN Onucviéams Ba)XHEUIINE TUIIBI TPUPOIHBIX COSTUHECHUI
KPEMHHUSL. KPEMHUS KaKk OCHOBHOT'O 3JIeMEHTa JInTocepsl. Pacnosnasams
JlaboparopHble onbIThl. 41. [lonyuyeHne KpeMHEBOM | CHIJIMKAT-UOHBI
KHCJIOTHI M U3YYEHHUE €€ CBOICTB
48 CunukaTtHas [TonsiTie o cumkaTHO# npomblieHHOCTH. CTEKII0,
SV — LeMeHT, kepamyiKa. JleMoHcTpamun. OOpasibl cTeka, Xapaxmepuzoeams OCHOBHBIE CUITUKATHBIE IPOU3BO/ICTBA.
Packpvisams 3HaueHUE CUIIMKATHBIX MaTepUajioB
HOCTb KEepaMHKH, [IEeMEHTa
49 O6oOuienne 1o TeMe | YPOK-yIpaKHEHHE C MCIOJIb30BaHHUE 1Ipo6ooumsb O1IEHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOCHUU
«Hemeranns» CaMOCTOSTEJIbHON PabOThI MO BHIMOJIHEHUIO Tembl. Koppexmuposams CBOM 3HaHUS B COOTBETCTBUU C

ITPOBEPOYUHBIX TECTOB, 3aJlaHuM U ynpaxcHeHI/nZ

IUTAHUPYEMBIM pe3yabTaToM. 1onyuams XUMHYECKYIO
UH(POpPMAILIUU U3 Pa3IMYHBIX HCTOYHHKOB.




Konrponpaast paborta | KontponsHas pabora mo teme «HemeTtammbny

no teMme «HemeTtasuibry»

1Iposooumsb OLEHKY COOCTBEHHBIX OCTHXKEHHUH B YCBOCHHH
TEMBI

Paznen 4. Ilpaktukym 2 «CBoiicTBa coeauHeHMit
HEMETAJLJIOB

ol Pemenue Pemenue skcnepuMeHTaNbHBIX 3a7a4 [0 TEME
AKCIIEPUMEHTAITLHBIX «[Toarpyrra raJoreHoB» DKCIIepUMEHTAITBHO UCCIe008amb CBOMCTBA HEMETAIIOB U UX
3a]1a4 1o TeMe coenuHeHUH. Pewams SKCTIEPUMEHTATBHBIC 337a9H TI0 TEME
«[Toarpymma «[Toarpyrra rajJoreHoB.
raJIOTEHOB)

52 Pemenue Pemenue skcriepuMeHTATBHBIX 337124 IO TEMe DKCIEepUMEHTAITBHO UCCIe008amb CBOMCTBA HEMETAIIIOB U X
IKCIIEPUMEHTAITLHBIX «[Toarpyrra Kucaopoia» coenuHeHUN. Pewams SKCTIEpUMEHTATBHBIC 337a9H TI0 TEME
3aJ1a4 1o Teme «[Toarpymnmna kucioponay. Obpawamscs ¢ 1a00PaTOPHBIM
«Iloxarpynma 000py/I0BaHNEM U HarpeBaTelIbHBIMH IPHOOPAMHU B
KHCIIOpO1ay COOTBETCTBUU C MPABUIAMH TEXHUKH 0€301TaCHOCTH.

53 [Tonyuenmue, [Tonyuenue, cobupanue u pacrio3HaBaHUE ra30B Ionyuam », cobupam » M pacnosnaéams BOJOPOMA, KUCIOPOJ,
cobupaHue u aMMUaK 1 YTJIEKUCITBIA Tas3.
pacro3HaBaHHUE Ta30B Obpawamucs ¢ 1abOPaTOPHBIM 000PYIOBAHUEM H

HarpeBaTelbHBIMU MPUOOpPaAMU B COOTBETCTBHHU C IIPABHIIaMU
TEXHUKH 0€30IMaCHOCTH.
Habniooamwv 1 onucvieams XUMUYECKUI SKCTIEPUMEHT
Paznen 5. Kparkme cBegeHusi 00 OpraHm4ecKmx
coeJUHEeHHUIX
54 YrneBoaopos Heoprannueckue u opraHnueckre BEeUIeCTBa.
YrneBonoposl. Metan, 3TaH, mpomnaH Kak .
Xapaxmepuzoeams 0COOEHHOCTH COCTaBa M CBONCTB
npeJieNbHbIE YIIIEBOJOPOIbl. DTUIICH U alleTUIICH KaK .
OpPraHUYeCKUX COCTUHECHHIM.
Henpe/eNibHbIe (HEHACHIIEHHBIE) YTTIEBOAOPO/IbI.
Habnooams 3a X010M XUMHUYECKOTO IKCIIEPUMEHTA,
I'openue yriaeBonoponos. KauecTBeHHbIE peakiiuy Ha .
OTIMCHIBATH €T0 U JIeNaTh BBIBOJIBI HA OCHOBE HAOIIOCHMUIA.
HenpeeNbHbIe coequHeHus. Peakuus
Qukcupogams Pe3yabTaThl IKCIEPUMEHTA C TIOMOIIIBIO
neruapupoBanus. [lemoncTpanuni. Moienu MoJIeKy
PYCCKOTO (POAHOTO) SI3bIKA, & TAKKE C MOMOIIBI0 XUMHUYECKUX
MeTaHa, dTaHa, MPoIaHa, STUJICHA U alleTUJIeHA. o
N N . dbopMyn u ypaBHEHUI
BsaumoneiicTBue sTuneHa ¢ OpoMHON BOAOH U
pacTBOPOM MEepMaHTaHaTa KaJIHs
55- Kucnopoacoaep- OTUJIOBBIN CIHPT, €r0 MOJIyYeHUe, MPUMEHEHUE U Xapaxmepuzosams CIUPTHI KaK KUCIOPOICOACPIKALIUE




56 YKaIUEe OpraHu4decKue ¢uznosornueckoe aeiicreue. TpexaTOMHBIN CIIUPT OPraHUYEeCKHUE COCAUHEHUS.
COEJIMHEHUs rimnepuH. KauecTBeHHas peakiiust Ha MHOToaToMHble | Kiaccuguyupoeams CIpThI IO aTOMHOCTH.
CHUPTHI. YKCYCHasl, CTEApUHOBAs U OJIEMHOBAs Ha3zvieams ipeacTaBuTeNeN OJHO- U TPEXaTOMHBIX CIIUPTOB U
KUCIJIOTBI — IMPEJICTABUTENH Kilacca KapOOHOBBIX 3anucvlieams UX GOPMYIbL.
KucnoT. Kupsl. Mbpuiil. Xapaxmepuzosams KACIOTHI KaK KACIOPOICOICPHKALINEC
JemoncTrpanuu. OOniye XMMUYECKHE CBOMCTBA OPraHNYeCKHUE COCIUHEHUS.
KHCJIOT Ha IIPUMEpPE YKCYCHOM KUCIIOTHI. Has3zvieamw nipeicTaBuTeNEN MpeieabHbIX U HEMPEAEIbHbIX
KauecTBeHHas peakiivs Ha MHOTOATOMHbBIE CITUPTHI KapOOHOBBIX KUCIIOT U 3anuUCbléams UX GOPMYyIblL.
Xapaxmepuzoeams KUPbI KaK CII0XKHbIE 3(UPBI, a MBI — Kak
COJIH KapOOHOBBIX KUCIIOT
o7 A3zortcoaepxamue AmuHorpymmna. AMUHOKHCIOTH. AMUHOYKCYCHast Xapakmepuzoeamsb aMUHBI KaK COAEPKALIUE aMUHOTPYIIITY
OpraHuyecKue kucnoTa. benku (mpoTenHsl), UX QYHKIUU B HKUBBIX OPraHUYeCKUe COCTUHEHUSI.
COEIMHEHUs opranu3max. KauecTBeHHbIEe peaklIMM Ha OEIKU. Xapaxmepuzoeams aMUHOKHUCIIOTHI KaK OpraHU4eCKHe
JlaGopaTopHble onbIThI. 42. KauecTBeHHbBIE amM(poTepHbIe COeTMHEHUS, CIIOCOOHBIE K peaKLUiIM
peakuuu Ha OenKu MOJIMKOHACHCALIUH.
Onucvbieams TPU CTPYKTYPHI OEITKOB U UX OMOJTOTUIECKYIO
pOJIb.
Pacnosnasams 6eaKu ¢ TOMOIIBIO LIBETHBIX PEAKIIHil
Paznea 0. O0001meHne 3HAHUI MO XMMHHU 32 KYpPC
0CHOBHOM 1K0JbI. [loaroroska k OI'J
58 [Tepuoauueckuit [Tepuoanueckuii 3akoH u [lepuoanyeckas cucrema Ilpeocmasnamos uapopmanmio 1o Teme «Ilepruoanueckuii 3akoH
3akoH u [lepuo- xuMuueckux saeMmenToB J1. Y. Menneneena. u [lepuonnueckas cucrema [[. . MenneneeBa B cBeTe TE€OpUU
UYecKasi cucteMa @u3NYEeCcKUil CMBICI OPSIKOBOTO HOMEpA JIEMEHTA, CTpOEHUS aTOMa» B BHJIE€ TaOJIUI], CXeM, OIIOPHOTO KOHCIIEKTa, B
1. . MenneneeBa B HOMEPOB MEpUO/JIa U IPYIIbl. 3AKOHOMEPHOCTH U3- ToM uuciie ¢ npumeHenuem cpencts UKT. Buinoaname
CBETE TEOPHUH CTpOE- MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COCIUHEHUM B TECTOBBIE 33JIaHUS 110 TEME
HUA aToMa NEepPHO/IaX U TPYIIaxX B CBETE NPEJCTABICHUN O
CTPOEHHH ATOMOB 3JIEMEHTOB. 3HAYEHUE
[Iepuoanueckoro 3akoHa
58 Buabl xummnueckux Buibl XuMU4eCKHX CBSI3€H U TUIIBI KPUCTAIUIMYECKUX | [Ipedcmasname nHbOpMaLnIo 1Mo TeMe «Buabl XMMUYEeCKUX

CBSI3EH U TUIIBI
KPUCTAJUIMYECKUX
pELIETOK.
BzaumocBs3b

PCHICTOK. BzaumocBs3b CTPOCHUSA U CBOICTB BEIISCTB

CBSI3€H M THUIIBI KPpUCTAITUINYCCKUX PCHICTOK. BzanmocBsa3b
CTPOCHUS U CBOICTB BEIIIECTB) B BUJIE Ta6J'II/II_I, CXEM, OIIOPHOTO
KOHCIICKTA, B TOM YHCJIC C IPUMEHCHUCM CPEACTB UKT.
Buinonnsams TeCTOBBIC 3aJaHUS 110 TEME




CTPOEHHUS U CBOMCTB
BEILIECTB

60 Knaccugukamms XuMIUecKux peakiuui mo
Knaccugukarnms Pa3IMYHbIM MpPU3HAKaM (YUCIIO U COCTaB
. Ilpeocmasnsame nadopmanuro mo reme «Kmaccupuxarms
XUMHMUYECKUX peaklui pearupyouux 1 00pa3yroIuxcsl BEUIECTB; HATUUHE .
. XMUMHUYECKUX PEaKLUN [0 pa3IudHbIM Npu3HakaMm. CKOpOCTb
1o TpaHUIBl pasaena ¢as; TeroBoi 3PPeKT; n3MEHEHNE .
. XUMUYECKUX PEaKIii» B BUIE TaOIHUIl, CXeM, OTIOPHOTO
npusHakaM.CKopocTh CTENEHENW OKUCIIEHUs aTOMOB; UCII0JIb30BAHNE
. KOHCIEKTA, Bulnonnsams TECTOBbIE 3aJaHUS 110 TEME
XUMHYECKUX peakiuil | KaTaau3aropa; HampaBiieHue npoTekaHus). CKopocThb
XMMHMUYECKUX peaklui U (hakTopbl, BIUSAIONINE HA HEE
61 JHuccounanus DNEeKTPOIUTHYECKAs JUCCOLUAIUS KUCIIOT, Xapaxmepuzoeams oOuMe, 0COOCHHBIE M UHIUBUAYaTbHbIE
3IEKTPOJUTOB B OCHOBaHMH, coJieil. loHHbIe ypaBHEHUS. Y CIIOBUS CBOICTBA KUCJIOT, OCHOBaHUM, COJIEH B CBETE TEOPHH
BOJTHBIX PAaCTBOPAX. MIPOTEKaHUsI peaKkIiuii oOMeHa 10 KOHLa ANEKTPOJUTUYECKON TUCCoUnauu. Apeymenmuposams
WNonnsle ypaBHeHUS BO3MOYKHOCTh MPOTEKAHUSI XUMUYECKUX PEAKIINI B pacTBOpax
peakumit JJEKTPOJIUTOB, UCXOI U3 YCIOBUHI
62 OxucAUTENHHO- OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH. Xapaxmepuzosamo OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHbBIE
BOCCTaHOBUTEJIbHbIE OxucanTensb, BOCCTAaHOBUTEIb peaKIuu, OKUCIUTENb U BOCCTAHOBUTEITb.
peakuuu Omauyams TOT TUTI PEaKIIUid OT peakIuii oOMeHa.
3anucvieamv  ypaBHEHUS  OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX
peaxIuii C MOMOIIBIO AIEKTPOHHOrO OajiaHca
63 Knaccudukanus u [Ipocthie u cioxHbIe BenecTBa. MeTallibl U K
N accuguyuposams HEOPraHMUYECKUE BELIECTBA 10 COCTABY U
CBOMCTBA HemeTaiubl. CocTaB,knaccudukanus uus v oouiue . puy 11; 3 P n . y
HEOPraHMYECKUX XUMHYECKHE CBOIMCTBA OKCH/IOB M THAPOKCHIOB), com | CoONCTBAM. Lipueocunmb NPUMEPRI IIPC/ICTaBUTCICH
KOHKPETHBIX KJIaCCOB M IPYIIIT HEOPraHUYECKUX BEILIECTB
BEIIECTB B cBeTe TOJ] p pyn p m
64 TpeHuHr-rectTu- Tpenunr-recrupoBanue 1o Bapuantam ['MA Buvinonanams tectol B popmate OI'D 3a Kypc OCHOBHOM IITKOJIHI.
pOBaHue 1o IPOLIBIX JIET U IEMOBEPCUU AJIEeKBaTHO oyeHueams CBOU yCIIEXU B OCBOEHUU Kypca
Bapuantam ['MA OCHOBHOM HIKOJBI. APrYMEHTHPOBAHHO 8bl10UPANb BOZMOXK-
MPOILJIBIX JIET U HOCTh caun OI'D no xumuu. Ilpoeyuposams COOCTBEHHYIO
JEMOBEpPCUU 00pa30BaTENbHYIO TPACKTOPUIO 110 U3YYEHUIO XUMHUH B CpEeIHEN
IKOJIE
65 Tpenunr-rectu- Tpenunr-rectuposanue no Bapuantam ['MA Buvinonansams tectsl B popmare OI'D 3a Kypc OCHOBHOM IIKOJIBI.

pOBaHME 110
Bapuantam ['MA
IIPOLIBIX JIET U

IMPOHUIBIX JICT U AEMOBECPCHUU

AJIEKBAaTHO oyeHueams CBOM YCIIEXU B OCBOEHUU Kypca
OCHOBHOH IIKOJIbI. APIYMEHTUPOBAHHO 6b10Upanis BO3MOXK-
HocTh ciaun OI'D no xumuu. /lpoeyuposams cOOCTBEHHYIO




JIeMOBEPCUU

00pa3oBaTENbHYIO TPACKTOPHIO 110 U3YUCHHUIO XUMHUU B CPEIHEH
1IKOJIE

66 Tpenunr-rectu- Tpenunr-rectuposanue no Bapuantam ['MA Buvinoansams tectsl B popmare OI'D 3a Kypc OCHOBHOM IITKOJIBI.
pOBaHMUE 110 MPOLUIBIX JIET U IEMOBEPCUU AJIEKBaTHO oyeHueams CBOM YCIIEXU B OCBOEHUU Kypca
Bapuantam ['MA OCHOBHOM HIKOJIbI. APrYMEHTUPOBAHHO 8b10UPAMb BO3MOXK-
MPOILIBIX JIET U HocTh caaun OI'D no xumun. Ilpoeyuposams COOCTBEHHYIO
JIEMOBEpCUU 00pa30BaTEIIbHYIO TPAEKTOPHUIO 110 U3YYEHUIO XUMHUHU B CpeIHEN

IIKOJIE

67 Tpenunr-rectu- Tpenunr-rectuposanue no Bapuantam ['MA Buvinonnams tectsl B popmare OI'D 3a Kypc OCHOBHOI IKOJIBI.
pOBaHMUeE 110 MPOLUIBIX JIET U IEMOBEPCUU AJIEKBaTHO oyeHusams CBOM YCIIEXU B OCBOEHUU Kypca
Bapuantam [ A OCHOBHOM HIKOJIbI. APrYMEHTUPOBAHHO 8b10UPAMb BO3MOXK-
MPONUIBIX JIET U HoCTh caaun OI'D mo xumwun. Ilpoeyuposams COOCTBEHHYIO
JI€eMOBEpPCUU 00pa30BaTENbHYIO TPAEKTOPHUIO 110 U3YYEHUIO XUMHUHU B CpesIHEeN

IIKOJIE
68 Tpenunr-rectu- Tpenunr-rectuposanue no Bapuantam ['A Buvinonname tectsl B popmare OI'D 3a Kypc OCHOBHOI HIKOJIBI.

pOBaHUE 10
Bapuantam [ MA
MPOLLIBIX JET U

IMPOIIBIX JIET U ACMOBEPCUU

AJIeKBaTHO oyeHusams CBOM YCIIEXU B OCBOEHUU Kypca
OCHOBHOM HIKOJbI. ApPTYMEHTHUPOBAHHO 8b10UPAMb BOZMOXK-
HoCTh caaun OI'D mo xumwun. Ilpoeyuposams COOCTBEHHYIO

_./7_ ,V/J’ O.A Boakosa

noAuHeL pykonoarens MO OO

JIEMOBEPCUU 00pa3oBaTEbHYIO TPACKTOPHIO 110 U3YUCHHUIO XUMHU B CPETHEH
HIKOJIC
COI'TACOBAHO COI'JIACOBAHO
[IpoTokoa 3acenaHia METOAHYECKOro 0Obe IMHEeHNS 'i;mccly;u. aupekTopa no HMP
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