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PaGouas mporpamma mo XuMuM Ha ypOBHE OCHOBHOTO 001ero obpasoBanus (8-9
KJIacChl) COCTaBJIeHA C Yy4yeToM TpeboBanuii @DenepaqbHOTO TOCYAaPCTBEHHOTO
o0pa3oBareibHOrO0 CTaHAApTa OCHOBHOTO 00mero oOpa3oBaHUs, YTBEPKACHHOIO
npukazoM MuHuctepcTBa oOpa3zoBanus M Hayku Poccuiickoit deneparuu Ne 1897 ot
17.12.2010 (B aeiicTBYIOIICH pEIaKIUK), B COOTBETCTBHH C OCHOBHOW 00pa30BaTeIbHOMN
nporpaMMmoi ocHoBHoro oOuiero ooOpaszoBanus ['BOY OOII mnoc. COopHbiid, ¢
[IpumepHOi mporpaMMoi o XUMHUH, a TaKKe MTporpaMMbl « Xumust. Paboune mporpamMmsl.
[Mpeamernast muaus yueouukor O.C. ['abpuensiaa, U.I'. Octpoymosa, C.A. CnankoBa. 8 —
9 knaccel: yueb. mocobue mnsa obmeodpazosar. opranuzanuit / O.C. I'abpuensn, C.A.
CnankoB — M.: IIpocsemenue, 2019».

B Yue6nom mmane '6OY OOILI nmoc. CoopHBI Ha n3ydeHHe y4eOHOTO peMeTa
XMMUS OTBOJIUTCA B 8 Kj1acce — 2 yaca B HEJISJII0, 9YTO COCTaBiIsgeT 68 4acoB B roj, B 9
KJlacce — 2 Jaca B HeJIel0, YTO COCTaBisgeT 68 yacoB B roa. IToro Ha ypoBHE OCHOBHOTO
obmero obpa3zoBanus — 136 yacos.

1. Ilnanupyemblie pe3yJibTATHI 0CBOCHHMS Y4e0OHOI0 mpeaMera

JIN4YHOCTHBIE pe3yJbTaThI:

1) ocozHaHme CBOEH AITHUYECKOW MPHHAIICIKHOCTH, 3HAHUEC HCTOPHHA XHUMHUHU |
BKJIa/Ia POCCUMCKOM XMMHUUYECKON HAYKH B MUPOBYIO XUMUIO;

2) popMupOBaHKE OTBETCTBEHHOI'O OTHOIIICHHS K MTO3HAHHUIO XUMHUH; TOTOBHOCTH H
CocOOHOCTH OOYyYaroOHmIMXCs K CaMOpPa3BUTHI0O M CaMOOOpPa30BaHUIO Ha OCHOBE
U3YYEHHBIX (DAKTOB, 3aKOHOB M TEOPHI XUMHUU; OCO3HAHHOTO BBHIOOpAa M IMOCTPOEHUE
WHANBUIYyaJIbHOM 00pa30BaTeIbHON TPACKTOPHUU;

3) popmupoBaHUE IEIOCTHOW €CTeCTBEHHO-HAYYHOU KapTHHBI MUpa,
HEOThEMJIEMOM YaCThIO KOTOPOH SIBJSIETCSI XUMUYECKas KapTUHA MUDA;

4) oBnajicHKE COBPEMEHHBIM S3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHS HAYKH
¥ 00IEeCTBEHHON MPAKTUKH, B TOM YHCJIE U XUMUYECKUM;

5) ocBOCHUE COIMANBHBIX HOPM, MPABWII MOBEJICHHS, POJICH U (POPM COLUATBLHON
KU3HU B COLIMyME, MPUPOJE M YACTHOM KU3HU HAa OCHOBE HKOJIOTMUYECKOU KYJIbTYphl U
6e3omacHOro oOpalleHus ¢ BeIeCTBAMU U MaTepHaaMH;

6) popmMupoBaHHE KOMMYHHKATUBHOW  KOMIICTEHTHOCTH B OONICHHH  CO

CBCPCTHUKAMU U B3pPOCJIBLIMH B IIPOLECCC 06pa?>OBaTeJ'IBHOI7I, 06H.[CCTBCHHO HOHCSHOﬁ,



y4eOHO-HCCIIeIOBATENLCKOM, TBOPUECKON U JIPYTUX BUIOB ACSITEILHOCTH, CBS3aHHBIX C
XUMUEN.

MeTanpeaMeTHbIe Pe3yJabTAThI:

1) onpenenenue nenelr COOCTBEHHOrO 00yYeHUs, TOCTAHOBKA U (POPMYIMPOBAHHUE
Il ceOsl HOBBIX 3a]1a4;

2) TUTaHUPOBAHHUE MyTEH TOCTHKCHHSI J)KETaeMOT0 Pe3y/IbTaTa 00yUeHUsA XMMUHU KaK
TEOPETUYECKOTO, TAK M SKCIIEPUMEHTAIBHOTO XapaKTepa;

3) COOTHECEHUE CBOMX JNEUCTBUAN c [JIAHUPYEMBIMU
pe3yabTaTaMH, OCYIECTBICHUE KOHTPOJISI CBOEH JIeATENbHOCTU B MPOLECCE TOCTHKEHUS
pe3yibTara, onpeeieHre cnoco0oB ACHCTBUN NpPH  BBIMOJIHEHUHM JIA0OPATOPHBIX U
MPaKTUYECKUX padOT B COOTBETCTBHH C MTPABUIIAMH TEXHUKHA O€30TIaCHOCTH;

4) onpesieNicHHEe HCTOYHUKOB XUMUYCCKOW MH(DOPMALIUH, TOJTyYeHHUE U aHaIn3 e€,
co3zaHue MHPOPMAIMOHHOTO MTPOJIyKTa U €T0 MPE3eHTalINS;

5) ucnonbp30BaHUE OCHOBHBIX WHTEIUICKTYAIbHBIX OINEpallvii: aHaJIM3a U CHHTE3a,
CpPaBHEHMSI M CHCTEMaTH3alluu, OOOOIICHUS M KOHKPETHU3AIMH, BHISIBJICHUE TPUYHMHHO-
CJIEICTBEHHBIX CBSI3€il M MOCTPOEHHUE JOTUUECKOTO PACCYXKIEHUS U yMO3aKJIIOYEHUs
(MHIYKTUBHOIO, JIEAyKTUBHOTO W MO aHAJOTMH) HAa Marepuaje €CTECTBEHHO-HAYyYHOIO
COJIepIKaHMUS;

6) yMeHHe co3aBaTh, IPUMEHSTh U MPEOOPa30BhIBATH 3HAKU U CHMBOJIBI, MOJICITH
Y CXEMBI JIJISl PEIIeHUs y9eOHBIX U TIO3HABATEIIBHBIX 3a/1a4;

7) bopMUpOBaHHUE U PA3BUTHE SKOJOTMUCCKOTO0 MBINUICHUSA, YMEHHE MPHUMEHSAThH
€ro B II03HABATEIbHOW, KOMMYHHKATUBHOM, COITUAIBHON MPAaKTHKE U MPOdecCuOHAIBHON
OpHEHTALUH.

8) reHepupoBaHHe UACH W ONpPEIACIICHUE CPEACTB, HEOOXOAMMBIX IS HX
peanu3anuu.

IIpeameTHbIE pe3yabTaThl 0CBOEHHUS IPOrPAMMBbI:

Y4yeHuK Hay4unuTCs:

. XapaKTeprU30BaTh OCHOBHBIE METOJbI TIO3HAHUS: HAOIIOJICHUE, U3MEpPEHHUE,
JKCIIEPUMEHT;
. OTHUCHIBATh CBOMCTBA TBEPJBIX, KUJKUX, Ta3000pa3HBIX BEILIECTB, BHIICIISISA

X CYIICCTBCHHBLIC IIPU3HAKH,



J PaCKpbIBATh CMBICJI OCHOBHBIX XUMHUUYCCKHUX MOHSATHHI «aToM», «KMOJICKYJIa»,
«XUMHUYECKUM QJICMCHT», «IIPOCTOC BCUICCTBO», KCIIOKHOC BCIICCTBO», «BAJICHTHOCTBHY,
«XUMHUYCCKas pCaKuus», UCIIOJb3Ys 3HAKOBYIO CUCTEMY XUMHU,

[ PAaCKpbIBATh CMBICII 3aKOHOB COXPAHCHHA MACCBbI BCIICCTB, ITOCTOAHCTBA

COCTaBa, aTOMHO-MOJIEKYJIIPHON TEOPUU;

. paznuyaTh XUMUYECKUE U (U3NYECKUE SBIICHUS;

. Ha3bIBaTh XMMUYECKUE DIIEMEHTBHI;

. OTIPEETATH COCTAB BEIIECTB MO MX (PopMyIaMm;

. ONPEAEIIATH BAJEHTHOCTh ATOMA 3JIEMEHTA B COCIMHECHUSX;

. OIIPEACIIATh TUIl XUMUUECKUX PEAKLIUN;

. Ha3bIBaTh IIPU3HAKYU U YCIOBHS IPOTEKAHUSA XUMUYECKUX PEAKLIU;

. BBISIBIITh IPU3HAKH, CBUICTEIBCTBYIOIIME O IPOTEKAHWH XHMHUYECKON

PCAKIMH IIPU BBIIOJIHCHUHU XUMHUYCCKOI'O OIIbITA,

. COCTaBJIATH (POPMYJIBI OMHAPHBIX COCTUHEHUIA;

. COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIINNL;

. coOmro1aTh NpaBuiIa 6e30macHoi paboThI IPU MPOBEAECHUU OIBITOB,;

. MOJIb30BaTHCS JIA0OPATOPHBIM 000PYI0BAHUEM U TIOCYI0M;

. BBIUMCIISITh OTHOCUTEIHHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB;

. BBIUMCIIATh MAaCCOBYIO JIOJIFO XHUMHYECKOTO JJIeMEHTa 10 (dopMylie
COETMHECHHS,

. BBIUMCIIATh KOJWYECTBO, O0BEM WM MacCcy BEIIECTBa MO KOJIHYECTBY,

00BEMY, Macce peareHTOB WM MPOIyKTOB PEaKIIHH;
. XapaKTepru30BaTh (HU3NIECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB:

KHCJIOPOJIa M BOJIOPO/IA;

. HO0JIy4yaTh, COOUPATh KUCIOPO U BOAOPOS;

. pacrmo3HaBaTh OMNBITHBIM TYyTEM Ta3000pa3HbIe BEIIECTBA: KHCIOPO/,
BOZOPOL;

. pacKpbIBaTh CMBICI 3aKOHA ABOraapo;

. PacKpbIBaTh CMBICT MOHATUN «TEMJIOBOH 3(P(EKT peakium», «MOJSPHBIMI
00BEMY;

. XapakTepu30BaTh (PU3NYECKUE U XMMUYECKUE CBOMCTBA BOJIBL;

J PACKPBIBATb CMBICII ITIOHATHUA «PAaCTBOP»;



J BBITUCIIATH MAaCCOBYHO NOJIHO paCTBOpéHHOI‘O BCIICCTBA B PpaCTBOPC,

. IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MACCOBOU J0JIEH paCTBOPEHHOIO
BELICCTBA,;

. Ha3bIBAaTh COCIMHEHNUS N3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

. XapakTepu30BaTh (PU3NUYECKUE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB

HEOPraHUYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAHMI, COJIEH;

. ONpEeNeNsATh TPUHAMICKHOCTh BEHIECTB K  ONPEACIEHHOMY  KJlaccy
COCJIMHCHM;

. COCTaBIIATh (POPMYJIbI HEOPTAHMUECKUX COCTUHEHUI N3yUEHHBIX KJIaCCOB;

. MPOBOJIUTH OMbITHI, TOATBEPKIAONIUE XUMUUYECKHE CBONCTBA M3YUYEHHBIX

KJIACCOB HEOPTaHUYECKUX BEILECTB;
. pacro3HaBaTh OIBITHBIM IIyTEM pacTBOPbl KHCJIOT MW IIEJIOYEH MO

HN3MCHCHHIO OKpPACKH MHAWKATOpA,

. XapaKkTepH30BaTh B3aUMOCBA3b MEXKIY KJIacCaMH  HEOPraHWYECKUX
COCIMHCHM;

. PacKpbIBaTh CMBICII IEPUOINYECKOTO 3aKOHA;

. OOBSCHATh (PU3MYECKUNA CMBICT AaTOMHOTO (TIOPSAKOBOTO) HOMEpa

XUMHYECKOTO DJIEMEHTa, HOMEPOB TIPYIIBl M IEpuoJa B MEPUOAUYECKON CHCTEME
XxuMu4eckux aseMmeHToB /.M. Menneneena;

. OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS CTPOCHHMS aTOMOB, CBOWCTB
3JIEMEHTOB B IIpeJieaax MaJbIX EPUOJIOB U TJIABHBIX NOATPYIIII;

. XapaKTepu30BaTh XMUMHUYECKHE AJIEMEHTHI (OT BOJOpOJA A0 KajlbIUs) Ha
OCHOBE MX TOJIOKEHUs B mepuoauueckoi cucreme [[.M. MenaeneeBa u ocoOeHHOCTEN
CTPOEHUS UX ATOMOB;

. COCTaBJISITh CXEMbI CTPOCHHS aTOMOB NEPBbIX 2() 27IEMEHTOB MEPUOTUUECKON
cucremsl J[.1. Menneneena;

. packpbIBaTh CMBICIT MOHSTHI: «XUMUYECKas CBSI3bY,
«3IIEKTPOOTPULATEITBHOCTDY;

. XapaKkTepH30BaTh 3aBUCUMOCTh (PH3UUECKHX CBOMCTB BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKY;

[ OIIPCACIIATL BU XMMHUYECKOM CBSI3HU B HCOPraHN4YCCKUX COCOAUHCHUAX



. n300pakaTh CXEMbI CTPOCHHS BEIIECTB, 00pa30BaHHBIX Pa3HBIMH BHIAMHU
XUMHYECKHUX CBS3EH;

. PACKpPBIBaTh CMBICI TMOHSTUN «HOHY», «KaTUOH», KAHUOHY», «IJEKTPOJIUTHIY,
CHEDJICKTPOJIUTHIY, <«OAIEKTPOIUTHYECCKAS JAUCCOIHAIUA», «OKHUCIUTEIb», «CTCIEHb

OKHUCIICHUA), «BOCCTAaHOBHUTCIIb), KOKHCJIICHHUECY, KBOCCTAHOBJIICHHUC),

J onpeacATh CTCIICHb OKHUCJIICHUA aTOMa 3JICMCHTA B COCIMHCHUU
[ PaCKpbIBATH CMBICJI TCOPHUHA BHGKT”pOJII/ITH‘IeCKOﬁ JUuCConuanmu,
U COCTaBJIAITb  YpaBHCHUSA BHCKTPOHHTHHCCKOﬁ Jucconannum  KHUCJIOT,

IIEJIOYEH, COJICH;
. OOBSICHATH CYIIHOCTh TIpoOIlecca AJICKTPOJUTUYECKOM TUCCOLUAIMH U

peakiuii HOHHOTO OOMEHa;

. COCTABJIATH MOJIHBIE M COKPALIEHHBI HOHHBIE YPAaBHEHUSI peaKlnii 0OMeHa;

. OTpeAeNsiTh BO3MOXKHOCTb IPOTEKAHUS peaKIIMi HOHHOTO 0OMEHa;

. IIPOBOJIUTH PEAKIMH, TOATBEPKAAOIINE KAYECTBEHHBIM COCTaB Pa3IMYHbIX
BEILIECTB;

. OIIPENEIIATh OKUCIIMTENb U BOCCTAHOBUTEIID;

. COCTABJIAATh YPaBHEHMsI OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH;

. KJIacCU(ULUPOBATh XUMUYECKHE PEAKIIMHU IO Pa3IUMYHBIM IPU3HAKAM;

. XapaKkTepU30BaTh B3aUMOCBA3b MEXKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMU
HEMETAJUIOB;

. IPOBOJUTH OMbITHI MO MOJTYYEHHUIO, COOUPAHUIO U M3YUEHUIO XUMHUYECKUX

CBOMCTB I‘33006p33HBIX BCIIIECTB: YITICKUCIIOIO ra3a, aMMHaKa,

. pacro3HaBaTh OMBITHBIM Ty TEM Tra3000pa3HbIC BEIIECTBA: YTIICKUCIBIN Ta3 U
aMMHaK;

. XapaKTEPU30BaTh B3aMMOCBSI3b MEXy COCTABOM, CTPOCHUEM U CBONCTBaAMU
METaJIJIOB;

. Ha3bIBaTh OPraHUYECKHUE BEIECTBA MO UX (opmylie: MeTaH, 3TaH, TUJICH,

METaHOJI, ITaHOJI, TVIMLIEPHUH, YKCYCHas KUCJIOTa, aMUHOYKCYCHasl KMCIIOTa, CTEApUHOBAs
KHMCJIOTa, OJICMHOBAs KMCIIOTA, TIII0K03a;

. OLICHMBATh BJIMSHUE XMMHMUYECKOTO 3arpsi3HCHHs] OKpYXKalolled Cpeabl Ha
OpraHU3M YEJIOBEKA;

. TPaMOTHO 00pamaTbcs ¢ BEIIECTBAMU B IIOBCEAHEBHOM JKU3HU;



. ONIPENEIIATh BO3MOKHOCTh MPOTEKAHUS peakiui HEKOTOPBIX
npeACTaBUTENE OpPraHMYeCKUX BEUIECTB C KHUCIOPOAOM, BOJOPOJOM, MeETajulaMH,
OCHOBAHUSMHU, TaJIOTeHAMH.

Y4eHHUK NOJYYHT BO3MOKHOCTb HAYYHThCSI:

. BBIJIBUTAaTh M MPOBEPATh SKCIEPUMEHTAIbHO THUIIOTE3bl O XUMHYECKUX
CBOMCTBaxX BEIIECTB Ha OCHOBE MX COCTaBa M CTPOCHHS, UX CIHOCOOHOCTH BCTYIaTh B
XUMUYECKHUE PEaAKINH, O XapaKTepe U MPOAyKTaxX Pa3InIHbIX XUMUYECKUX PEaKIIHii;

. XapaKTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHUIO M CBOWCTBaM,
yCTaHABJIUBATh MPUYUHHO-CIICICTBEHHBIC CBS3W MEXKIY MTaHHBIMU XapaKTePUCTHKAMHU
BEIIECTBA;

. COCTAaBIISITh MOJIEKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUSI IO COKPAIIEHHBIM
WOHHBIM YPaBHEHUSIM;

. MPOrHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSIBISITh OKUCIUTEIbHBIC WIIH
BOCCTAHOBUTEJIbHBIE CBOICTBA C YUETOM CTENEHEW OKHUCJIEHUS 3JE€MEHTOB, BXOSAIIUX B
€ro COCTaB;

. COCTaBJISITh YPABHEHUSI PEAKIU, COOTBETCTBYIOIIMX MOCIEA0BATEIbHOCTH
MpEeBpaIICHUI HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;

. BBIJIBUTATh M TPOBEPATH IKCIEPUMEHTAIBHO THUIOTE3bl O pe3yJbTaTax
BO3JICHCTBUS Pa3IMUHbIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKOU peaKIny;

. UCIIOJIb30BaTh NPHUOOpPETEHHBbIE 3HAHUS JJIS DKOJOTHYECKH TIPaMOTHOTO
MOBEICHUA B OKPY>KAIOIIEH Cpeae;

. UCIIOJIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIETEHIIMH TIPH BHITIOJHEHUU
MPOEKTOB W Yy4eOHO-MCCIENOBATENILCKAX 3a7ad [0 HM3YyYEHHIO CBOMCTB, CIOCOOOB

MOJIYUCHHU U paCIiO3HABAHHWA BCIICCTB,

. OOBEKTUBHO OLEHUBaTh HMHPOPMAIMIO O BEIIEeCTBaX M XHUMHUYECKHX
npoueccax;
. KPUTHYECKHU OTHOCHUTBCS K IICEBJIOHAYYHOU uH(popMaIuH,

HEZ00POCOBECTHOM peKIaMe B CPEJICTBAX MacCOBOM MHGOpMaIIUK;
. 0CO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUHN MO XUMUHU JIJISl IPAKTUYECKON

JCATCIIBHOCTH YCIIOBCKA,



. CO3/1aBaTh MOJENU U CXEeMbl Ul pelleHHUs Y4YeOHBIX U MO3HaBaTEIbHBIX
3a1a4; TOHMUMATh HEOOXOAMMOCTh COOJIOACHUS NpPENNUCAHUN, TNpelaraéMblX B
MHCTPYKLMSIX IO UCTIOIb30BAHUIO JEKAPCTB, CPEACTB OBITOBOM XUMHH U [

2. Conep:xanue yueOHOTO npeaMeTa

8 kiace

HavaabHble NOHATHS ¥ 3aKOHBI XUMUH

Tena u BemectBa. CBOMCTBa BeIIeCTB. DTaIOHHBIE (PU3NUECKHE CBONCTBA BEIIECTB.
Marepuanibl U1 MarepualioBeZeHHe. Poib XMMUM B JKM3HM COBPEMEHHOI'O OOILECTBA.
OTtHomieHue 001IecTBa K XUMUU: XeMOopuus u xeMohoousi.

Mertons! n3ydyenus xumun. Ha0monenue. DxcniepumentT MonenupoBanue. Moaenu
MaTE€pUAIIbHBIC U 3HAKOBBIE WM CUMBOJIbHBIE.

I'a3bl. ZKugkoctu. TBEpabie BemecTBa. BzauMublie mepexoabl MEXAY arperaTHbIMU
COCTOSIHMSIMM BEILIECTBA: BO3IOHKA (cyOnmumanus) M jaecyOiauManus, KOHAEHcauus U
HCIIapeHHe, KpUCTAUIM3ALMs U [IJIaBJICHHE.

®usnueckue sABIeHU. YUCTBIE BEIIECTBA U CMECH. | OMOTE€HHBIE U TE€TEPOTrEeHHBIE
cmecu. Cmecu raszooOpasHble, >kuakue U TBEpAble. CrocoObl pas3feneHHs CMecei:
NEePeroHKa, WM JUCTWUIALHKSA, OTCTauBaHHWE, (PHIBTPOBAHUE, KPHUCTAIUIM3ALUS WU
BbInapuBaHue. Xpomarorpadus. [[pumenenune 3tux cnocoOoB B 1a00OpaTOPHOM MPaKTUKE,
Ha MPOU3BOJICTBE U B OBITY.

XHUMHUYECKHE 3JIEMEHTBI. ATOMBI U MOJEKYJbI. [IpocThie 1 ClIOXKHBIE BELECTBA.
Annotponus Ha mpumepe Kuciaopoja. OCHOBHBIE IOJOKEHHUS aTOMHO-MOJIEKYISPHOTO
yuenust. oHbl. BemecTBa MOJIEKYIIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSL.

3HaKu (CUMBOJIBI) XUMUYECKHUX 3JIEMEHTOB. MHpOpManus, KOTOpyIo HECYT 3HAKU
XUMHYECKUX JJIEMEHTOB. DTHMOJIOTHS HAa3BAHUM HEKOTOPBIX XMMHYECKUX DJIEMEHTOB.
[lepunonuueckas TadJna XUMHAYECKUX JJIEMEHTOB J1. n. Meunpeneena:
KOPOTKONIEPUOHBIA M JUIMHHOINIEPUOAHBIA BapuaHThl. llepuons! u rpynnsl. ['naBHas u
no0Ooy4Hast noArpynmnsl Wik A- u b-rpynnsl. OTHOcUTEbHAS ATOMHAS Macca.

Xumnueckue  Gopmynbl.  WHaexkcel u koapounuentsl.  OTHOCHUTENbHAs
MOJIEKyJIsIpHass Macca. MaccoBasg J0JI1 XMMHYECKOIO DJJIEMEHTa B COCAUMHEHUMU.
Nudopmanus, KOTOpyro HECYT XUMUYECKHUE (DOPMYJIBL.

Banentnocts. CTpykTypHble (popMyIibl. XUMUYECKUE JIEMEHThI C MOCTOSIHHOM U

MEPEeMEHHOW BaJCHTHOCTHbIO. BbIBOI (GOpMynBl COCOIUHEHHS 1O BaJCHTHOCTH.



Omnpenenenue BaJIEHTHOCTH XUMHUECKOTO0 3JIeMeHTa 1o (popmyuie BemecTBa. CocraBieHue
HAa3BaHUU COCIMHEHUH, COCTOSIIMX U3 JBYX XUMUYECKUX JJIEMEHTOB, 110 BAJICHTHOCTH.
3aKOH IOCTOSIHCTBA COCTaBa BEILECTB.

XuMuueckrue peakuuu. PeareHTsl U npoayKThl peakuuu. [Ipu3Haku XMMHUYECKUX
peakuuid. Y caoBus UX MPOTEKaHUs U NpeKpalieHus. Peakuyuu ropeHus. K30TepMUYECKUE
Y DHAOTEPMHUYECKUE PEAKLIUH.

3aKOH COXpaHEHHs MacChl BEIIECTB. XuUMHUYecKHe ypaBHeHHsA. (CocTaBieHHE
XUMHYECKUX ypaBHeHul. UHdopmarus, KOTOpyro HECET XUMUYECKOE YPaBHEHHE.

Knaccudukanms XuMUYECKHMX pEaKIUl MO COCTaBy M YHCIy pEareHToB U
IPOLYKTOB. THUIIBI XUMUYECKUX peakuuil. Peakuyy coelMHEHus, pa3loKEHNs, 3aM eILECHUs

u oomena. Karanuzarops! u karanms.

JdemoHcTpanum.

. Kosnekuus maTepuanoB ¥ U31€IUi U3 HUX.

. Mopenu, HCTIONb3yeMbIE Ha ypOKax (PU3UKHU, OMOJIOTHH U Teorpadum.

. OOBEMHBIE U TIAPOCTEPKHEBBIE MOICIIA HEKOTOPBIX XUMUYECKUX BEIIECTB.

. Mopenu KpUCTAUIMYECKUX PEIIETOK.

. CoOupanue mnpubopa uisi TOJy4YeHUs Ta3a U MpoBEpKa €ro Ha
TE€PMETUYHOCTbD.

. Bo3sronka cyxoro nibja, noja win HadTaiauHa.

. ArperaTtHble COCTOSTHUS BO/JIbI.

. Pazgenenne  ByX  HECMENIMBAIOMIMXCS — JKUJIKOCTEM €  TTOMOIIBIO

JICIUTEIIbHOM BOPOHKHM.

. Jluctunnsatop u ero padora.

. VYcranoBka 11t uiibTpoBaHus U €€ padoTa.

. YcTraHoBKa i BeIapuBaHus U €€ pabora.

. Komnekius 6b1TOBBIX IpUOOPOB 11 (PUIBTPOBAHMS BO3AYyXa.

. Paznenenune kpacsiiero BemecTBa (oMacTepa ¢ MOMOLIbIO OyMa)KHOU
Xpomartorpaduu.

. Monenu anaoTpONHBIX MOJU(PHUKAIIUN YTIEpOa U CEPHI.

. [Tonyuenue o30Ha.

. [TopTpetsl n. 5. bepuennyca u 1. 1. Menneneena.



. KopoTkonepuoanslii U JIMHHONEPUOJHBIN BapuaHThl Ilepuoanyeckoi

cucremsl /1. 1. MeHnpaeneeBa

. KoncTtpynpoBanne mapocTepKHEBBIX MOJIEIEH MOJIEKYI.

. Annapar Kunma.

. Pa3noxenue OuxpomaTa aMMOHHSL.

. ['openue cepbl 1 MArHUEBOM JICHTHI.

. [Toptpetst M. B. JlomonocoBa u A. JI. JlaByassbe.

. OnpIThI, WJUTFOCTPUPYIOLIUE 3aKOH COXPAHEHUS MaCChl BEIIECTB.

. ["openue docdopa, pacTtBopeHre NpoayKTa FTOPEHUS B BOJIE U HCCIIEJOBaHUE

MIOJIyYEHHOT'O PaCTBOPA JIAKMYCOM.

o B3aumonelicTBre CONIHON KUCIOTEI C IMHKOM.

o [Tonyuenue ruapoxcuna meau(Il) u ero pasznoxeHue npu HarpeBaHUU.

JlaGopaTopHbIe ONBITHI.

1. O3HakoMIIeHHE C KOJUIEKIUEH 1a00paTOpHON MOCY/IbI.

2. [Iposepka npubopa 11 MOIy4EeHHs Ta30B HA TePMETUYHOCTb.

3. O3HakoMIIeHHE C MUHEpPAJIaMu, 00Pa3yIOIIMMH TPAHHT.

4. TlpurotoBieHue TE€TEPOTCHHOW CMECH TMOPOIIKOB CEPbl U JKelle3a M UuX
paszesieHue.

5. B3aumopeiicTBue pacTBOPOB XJIOPUIAOB U HOJUJIOB KaJMs C pACTBOPOM HUTpaTa
cepebpa.

6. [Tonyuenue runpokcuaa meau(Il) u ero B3auMoielicTBHE C CEPHON KUCIIOTOM.

7. B3auMOJIeCTBUE PACTBOPA CObI C KUCIIOTOM.

8. ITpoBepka 3aKkoHa COXPAHEHUsI MACCHI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS
IEIIOYN U KUCIIOTHI.

9. IIpoBepka 3aKOHA COXpaHEHHUs MAacChl BEUIECTB HA MPUMEPE B3aUMOJECHCTBUS
miénouu u conu xenesa (I10).

10. PaznosxeHue nepokcuia BoJI0poia ¢ moMoIibio okcuaa mapranna (IV).

11.3amenienue xene3oM Meau B METHOM KYTIOpoce.

IIpakTnyeckune padoTsbl.

1. 3nakomMcTBO ¢ sabopatopHbIM  oOopynoBaHueM. IIpaBuia  TeXHUKH
Oe3omacHoOCTH Ipu paboTe B kabuHeTe XuMuu. HekoTopeie BUabI paboT.

2. Anamm3 nouBsl (aHaor paboThl «OUKCTKA TOBAPEHHOU COJIH).



Ba:kHelllnne mnpeacTaBUTeM HEOPraHMYeCKHUX BelecTB. KosumvecTBeHHBbIE
OTHOIIIEHUS] B XUMUH

Cocras Bo3ayxa. [lonsarue 06 06beMHOI1 10J1€ (¢)) KOMITIOHEHTA IPUPOIHOM ra30BOM
cMecu — Bo3ayxa. Pacyer o6beMa KOMIIOHEHTa ra30BOM CMECH 10 €ro 0ObEeMHOM J10J1€ U
Ha00OPOT.

Kucnopoa. Ozon. Ilonmyuenmwe xucnopoma. CoOupanue u pacro3HaBaHUE
Kuciopoaa. XHUMHYECKHE CBOMCTBA KHCIOpOJa: B3aUMOJCHCTBUE C MeETallIaMH,
HEMETa/llaMd M CJOXHBbIMM BemlecTBamMu. [Ipumenenue kucinopoga. Kpyrosopor
KHUCIIOPOJA B PUPOJIE.

Oxcunpl. OOpa3oBaHue Ha3BaHUM OKcHUJOB Mo ux Qopmynam. CocraBieHue
dbopMyn OKCHIIOB TIO WX Ha3BaHUsAM. [IpencTaBuTenn OKCHUIIOB: BOJA U YTJICKUCIBIN Ta3,
HErameéHas u3BeCTh.

Bonopon B mpupone. ®dusznueckre M XUMUYECKHME CBOWCTBA BOAOPOJA, €ro
MOJIYy4Y€HUE U IPUMEHECHHUE.

Kucnote, ux cocraB u wux kinaccuukauus. Wugukaropel. Tabnuma
pactBopuMocTu. CossiHasg U cepHas KUCIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Conu, ux coctaB M Ha3BaHus. PacTtBopumocTh coneil B Boae. IIpeacraButenu
coJiei: XJIOpUJT HaTpusl, KapOoHAT HATpHUsl, pocdat KambIus.

[Toctosinnas ABoranpo. KonnuectBo BemectBa. Monb. Monsipaas macca. Kpatueie
€MHULIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUITMMOJIb U KUJIOMOJIb, MUJLTUMOJISIpHAs
Y KAJIOMOJISIPHASI MAcChl BEIECTBA.

PacueTsl ¢ WHCMIONB30BAaHUEM TMOHITHM «KOJMYECTBO BEIIECTBA», «MOJIpHAs
Macca», «IOCTOsIHHast ABOTaapo.

3akoH ABoraapo. MosipHbli 00BeM ra3o00pa3HbIX BemecTB. OTHOCUTEIbHAS
IUIOTHOCTH OJTHOTO r'a3a Mo JPyromy.

Kparnble enuHHIbI U3MEPEHUS — MUJUTUMOJIIPHBIA U KUJIOMOJIIPHBIA 00BEMBbI
ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ wHCMONB30BAaHUEM TMOHITHM «KOJMYECTBO BEIECTBA», «MOJIpHAs
Maccay, «MOJIIPHBIN 00bEM Ta30B», KIIOCTOSIHHAs ABOTaIPO».

PacueTsl ¢ HCNONB30BAaHUEM TMOHITHM «KOJMYECTBO BEILIECTBA», «MOJIApHas

Macca», <<MOJ'I$IpHBII71 00BeM ra3zoB», «4HUCJIO ABoraz[po».



I'unpocdepa. KpyroBopot Boabl B ipupoae. Puznyeckrue U XMMHUYECKHE CBOWCTBA
BOJIbI: B3aUMOJEHUCTBUE C OKCUIAMH.

OcHoBaHus, ux coctaB. PacTBopumocTs OCHOBaHUM B Boje. M3meHeHue okpacku
WHJMKATOPOB B LIeT04YHOU cpene. [IpeacraBurenu menoyeil: rupOKCUAbl HATPUS, KaJIHs
Y KaJIbIIUSl.

PactBoputrennr u  pacTBOpéHHOEe  BemiectBo.  PactBopel.  PactBOpeHme.
I'maparel. MaccoBasg 110151 pacTBOPEHHOrO BewlecTBa. PacueTsl, CBsSI3aHHBIE C

HUCIIOJIB30BAHHUECM ITOHATHUA «MacCCOBas J0JIA paCTBOpéHHOFO BEIICCTBA».

JdemoHcTpanum.

. Ornpenenenue conepkaHus KUCIOPOAa B BO3IyXE.

. [Tonyuenne kucmopoja pa3ioKeHHEM NEpMaHraHaTa Kajius M MEpPOKCUIa
BOJOpPO/Ia.

. CobupaHne MeTo/10M BBITECHEHHSI BO3/1yXa U BOJIBI.

. Pacno3naBanue kuciopoza.

. ["openue maruus, *emnesa, yris, cepbl 1 pocdopa B KUCTOPOJIE.

. Komnekuus okcuioB

. [Tonyuyenue, cobrpanue U pacro3HaBaHUE BOJOPO/IaA.

. ["'openune Boopoa.

o B3aumoneiictBue Bogoposa ¢ okcugaom meau (II).

. Komnnekiuus MuHepaibHbIX KUCIOT.

. [IpaBuiio pa3zbaBieHus cepoil KUCIOTHI.

. Komnexus coneii.

. Tabnuua pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEN B BOJIE.

. HekoTopsie MeTasuibl, HEMETAJUIbI U COCTMHEHHS KOJIMYECTBOM BEIIECTBA B
1 mMonb.

. Monenp MOJIIpHOTO 00BeMa ra3000pa3HbIX BEIIECTB.

. Komnekiust ocHOBaHUM

JlaGopaTopHbIe ONBITHI.

12. [loMyTHEHHE W3BECTKOBOM BOJIbI TP MPOIMYCKAHUH YTJIEKUCIOTO ra3a.
13. Iosryuenne BOAOpO1a B3aUMOACHCTBUEM IMHKA U COJISTHOM KUCIIOTHI.
14. Pacrio3HaBaHu€ KUCIOT UHIUKATOPAMH.

15. U3MeHeHne OKpacKu MHJIUKATOPOB B IIEIIOYHOM CpETE.



16. O3HakomieHME C MpenaparaMd JAOMAIIHE WM LIKOJbHOM anTeuyku —
pacTBOpaMH MEPOKCHIA BOJIOPOIa, CHUPTOBOM HACTOMKY MOAA U HAIIATBIPHOTO CIIUPTA.

IIpakTHyeckue padoThbI.

3. [lony4enue, cobrpanue U pacro3HaBaHUE KUCIOPOa.

4. [Tonyuyenue, coOnpaHre U pacrio3HaBaHUE BOJOPO/IA.

5. IIpuroToBneHue pacTBOPOB COJEHN C UX 3aJAHHOW MACCOBOM JT0JIEH.

OcHOBHbBIE KJIACChI HEOPTAHMYECKUX COeIUHEHU I

O06o006menune cBefieHnd 00 OKCHIAX, UX KiIacCU(UKALNY, HA3BAHUAX U CBOMCTBAX.
CnocoObI MOTy4YEeHHST OKCHIOB

OcHoBanus, ux Kiaccudukanus, Ha3BaHWs U CBoiicTBa. B3ammopeiicTBue c
KHUCJIOTaMH, KUCJIOTHBIMU OKCUJIAMHU U COJISIMU. Pa3iokeHre HepacTBOPUMBIX OCHOBAHUM.
CnocoO0bl Moay4YeHus OCHOBaHUH.

Kucnotsl, ux knaccudukanus u Ha3BaHus. O01IMe XUMUYECKHE CBOMCTBA KHUCIIOT.
B3aumopeilicTBE KHUCIOT € MeTaUIaMH. OJEKTPOXUMHUYECKUN P HaNpsHKEHUN
METAJJIOB. B3auMoieiicTBHE KUCIOT C OKCHAAMU METaUIoB. B3anmoaencTBue KUcioT ¢
OCHOBAaHUSIMM — peaKUus HeWTpanu3auuv. B3auMoneiicTBUE KHUCIOT C COJSIMHU.
[Tonyuenne 0eCKUCIOPOAHBIX U KUCIOPOCOACPKAIIUX KUCTOT.

Comu, ux kinaccudukaius U CBOMCTBa. B3ammoneicTBue colieil ¢ MeTaiamu,
0COOCHHOCTHU ATUX peakiuid. B3auMmoseiicTBre coselt ¢ CosMu.

I'eneTnyeckue psbl MeTaUIa U HeMeTaia. [ 'eHeTuuecKast CBsI3b MEXy KilaccaMu
HEOPraHMYECKUX BEIIECTB.

JlaGopaTopHbIe ONBITHI.

17. B3aumoielicTBHE OKCHIa KAJILIUS C BOIOM.

18. IlomyTHEHHE N3BECTKOBOM BO/IBI.

19. Peakuust HeUTpaau3aIuu.

20. I[Monyuenue runpokcuaa meau (I1) u ero B3auMoeicTBHE ¢ KUCIOTOM.

21. Paznoxenue runpokcuaa meau (I1) mpu HarpeBanumu.

22. B3aumoeicTBue KUCIOT C METAJNIAMH.

23. BzauMoaeiicTBrE KHUCIIOT C COJISIMU.

24. O3HaKOMIJICHHE C KOJJIEKIIUEHN COJIEH.

25. BzaumoneiictBue cynbdata meau (1) ¢ xenezom.

26. BzaumMoeiicTBre COJIEN C COJISIMU.



27. I'enernyeckast CBsA3b Ha IPUMEPE COCTUHEHUN MEIH.

IIpakTnuyeckne padboTsl

6. PemieHnne s3xciepuMeHTaIbHBIX 3a]1a4.

Iepuoauvecknit 3akoH u Ilepuoagnyeckasi cucreMa XUMHYECKHX 3JI€MEHTOB
JA.A. MenneneeBa U CTpOEHHE aTOMA

EctecTBeHHBIE ~ ceMelcTBa  XMMHUYECKMX  DJIEMEHTOB:  IIECJIOYHBIE U
HIEJI0YHO3EMEIIbHbIE MeTaJUIbl, rajaoreHsl, VUHEPTHBIE (6maropoHbIe)
ra3el. AMQoTepHOCT. AMGPOTEPHBIE OKCHUIBI U TUAPOKCUABI. KoMITTIeKCHBIE COMH.

Otkpeitue J[.M.MenneneeBpim llepuoanueckoro 3akoHa W CO3JaHUE WM
[leproanueckoi CUCTEMBI XMMUYECKUX DJIEMEHTOB.

ATOMBI KaK (hopMa CyIIECTBOBAHUS XUMUUECKHUX 3JIEMEHTOB. OCHOBHBIE CBEJICHUS
0 CTpOEHUU aTOMOB. [[oKa3aTenbCTBa CIIOKHOCTH CTpoeHust atToMoB. OnbITel Pe3epdopaa.
[InanerapHas MOJ€Ib CTPOCHHS aTOMA.

CocraB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHASI aTOMHAasl Macca.
B3auMocBs3b NOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHASI aTOMHAsI Maccay.

Mukpomup. DneKkTpoHbl. CTPOCHUE ANEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHUX
anemeHToB NeNe 1-20. [ToHsTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. @Pu3nmyeckuid  CMBICA  CUMBOJUKU  [lepuoandeckoil  CHUCTEMBI.
CoBpemennas popmynupoBka [lepuoauueckoro 3akoHa. M3MeHeHHs CBOWCTB 3JIEMEHTOB
B MIEPHOJIaX U TPyMax, Kak GyHKIUS CTPOSHUS DIEKTPOHHBIX 000JI0YEK aTOMOB.

XapaKkTEepUCTUKA AJIEMEHTAa-METaIa U DJIEMEHTA-HEMETAJIA IO UX TOJIOKEHUIO B

[Iepunonnueckoit cucremMe xumudeckux amneMeHToB 1. 1. Menneneea.

JleMoHCTpanMu.

. Paznuunbie popMbl TaOIUI TEPUOAUIECKON CUCTEMBI.

. MopnenupoBanue noctpoenus llepuommueckor cucrembr [ U
Menneneena.

. Moaenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.

. Mopenu aTOMOB 3JIEMEHTOB 1|—3-ro0 nepuo10B

JlaGopaTopHbIe ONBITHI.

28. [lonyuenne ampOTEPHOTO TUIPOKCHUIA U UCCIICIOBAHUE €TI0 CBOMCTB.



Xumuyeckas cBsi3b. OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH

HNonnas xumuueckas cBs3b. VoHBI, 00pa3oBaHHbIE aroMamMH METaUIOB U
HeMeTaluioB. CxeMbl 00pa3oBaHusi MIOHHOM CBSI3U sl OMHAPHBIX coeauHeHui. MoHHbIe
KPUCTAJUINYECKHE PEHIETKH U (PU3NYECKHe CBOMCTBA BELIECTB C 3TUM TUIIOM PEHIETOK.
[Tonsitue o HhopMyIbHOM eTUHUIIE BEIIECTBA.

KoBanenTHass xumuyeckas CBSI3b. OJEKTPOHHBIE M CTPYKTYpHbIE (OPMYJIBI.
KoBanenrtnas HenossipHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJICHTHOM CBSI3U U1l OMHAPHBIX
coeAMHEHUN. MOJIEKYJISIpHbIE W aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH, U CBOWCTBA
BEILIECTB C 3TUM THUIIOM PEHIETOK.

ONEeKTpOOTPULIATENBHOCTb.  Psan anexrpoorpunarensHoctd.  KoBasleHTHas
noJisipHast XuMudeckasi cBa3b. Jumons. CxeMbpl 00pa30BaHUs KOBAJIECHTHOM MOJIAPHON
CBA3M JJisi OMHApPHBIX COEIMHEHUN. MOJEKyIsIpHblE M aTOMHbIE KPUCTAIIMYECKUE
PELIETKH, U CBOMCTBA BEILECTB C ITUM TUIIOM PELIETOK.

Merammueckass XMMUYECKas CBsI3b U METAIIMYECKAsT KPUCTAIUINYECKAsT PELIETKA.
CBOIICTBa BEIIECTB C 3TUM THUIIOM PEIIETOK. EnuHas npupoia XMMUYECKHUX CBSI3EH.

Crenenp okucienus. CpaBHEHHME CTENEHU OKHUCIIEHHsA M BajeHTHOcTH. [IpaBuia
pacuéra creneHel OKUCIEeHU 10 GopMyJiaM XUMUYECKUX COEAMHEHUI.

OKHMCIHUTENIBHO-BOCCTAHOBUTENbHBIEC peaknu. OnpeesneHue CTeNeHe OKUCIECHUS
JUIsL 3JIEMEHTOB, 00pa3yIOUIMX BEIIeCTBAa pa3HbIX KiaccoB. Peakuuu MOHHOro oOMeHa u
OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. OKUCIUTENb U BOCCTAHOBUTEID,
OKHCIIEHHE U BoccTaHoBieHue. (CocraBieHHWE  ypaBHEHHH  OKHCIIMTENIBHO-

BOCCTAaHOBHTCJIbHBIX peaKuHﬁ MCTOAOM JSJICKTPOHHOI'O OajnaHca.

JleMoHCTpanMu.

. Buneodparments! u ciaiiabl «MloHHas XUMHUECKas CBSA3bY.

. Kosteknus BemecTs ¢ HOHHOM XMMUYECKOU CBSI3BIO.

. Monenu HOHHBIX KPUCTAJUIMYECKUX PEIIETOK.

. Buneodpparments! u cnaiiabl «KoBaneHTHas XUMUYECKas CBA3bY.

. Kosuteknus BeniecTs MOJEKYISIPHOTO M ATOMHOTO CTPOEHHUS.

. Monenu MOJIEKYJIIPHBIX U @aTOMHBIX KPUCTAJUINYECKUX PEIIETOK.

. BuneodpparmenTs! u ciaitnpl «Meraminyeckas XUMUYECKas CBA3bY.
. Komeknus «MeTtasuibl U CIIaBbD).

. B3aumoseiicTBue nuHKa ¢ cepoi, COJITHOU KUCI0ToH, xsopuaom menu (II).



. ['openue maraus.

o B3aumonericTBre XJIOpHOU U CEPOBOJOPOIHOM BOJIBI.

JlabopaTopHbIe ONBITHI.

29. M3rortoBieHure MOJENH, WILTIOCTPUPYIOLIEH CBOMCTBA METAJUTMYECKON CBS3H.

9 knacc

IloBTOpenne u 0000mIeHMe cBeleHHil MmO Kypcey 8 kiaacca. XuMHYecKHe
peakumm.

bunapubeie coemmuHenus. Oxcuasl cojieoOpasyronme u HecoJeoOpasyroIiue.
[Muppoxcuapl: ocHOoBaHUs, aM(poTepHble, KUCA0Thl. CpeHue, KUCable, OCHOBHBIE COJIH.

O6o0mieHre cBeAeHU 0 XMMHUYECKUX peakuuax. Kimaccupukaus XuMUYEeCKUx
peaxiuii Mo pa3IuYHbBIM OCHOBAHHSIM: COCTaBY U YHCIY PEarupyoumx U 00pa3yomuxcs
BELIECTB, TEIUIOBOMY J3(QQeKTy, HaNpaBJICEHUI0, H3MEHEHUIO CTENEHEeH OKUCIEHUS
AJIEMEHTOB, 00Pa3yIOIINX pearupyrolue BelecTsa, ¢pase, UCIOIb30BaHUI0 KaTallu3aTopa.

IloHATHE O CKOPOCTHM XMMHMYECKON peakiuu. DakTophl, BIUAIOLIIME HA CKOPOCTH
XUMUYECKUX peakUui: MpUpoJla pearupyrollux BELIEeCTB, WX KOHIIEHTpalus,

TEMIICpATypa, Iiomaab COIIPUKOCHOBCHUSA, HAJIMUINC KaTaJlkn3aTopa. Karamus.

JleMoHCcTpanu

. O3HaKkoOMIIEHUE C KOJUIEKIIUSMU METAJUIOB U HEMETALJIOB.

. O3HaKkoMJIEHHE C KOJUIEKLIUSAMU OKCHJIOB, KMCIIOT U COJIEH.

. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLUU OT MPUPObI PEATUPYIOIINX
BEIIIECTB.

. 3aBUCUMOCTh  CKOPOCTH XMMHYECKOW peakuMu OT KOHLEHTpalUu

pearupyronmx BEIIECTB.
. 3aBUCHMOCTD CKOPOCTH XUMHUYECKOU peakuuu oT JIoIaau
CONIPUKOCHOBEHHUSI pEarupyrOIIuX BEIIECTB («KHUIISAIIAN CII0M»).
. 3aBUCUMOCTh  CKOPOCTH XMMHUYECKOW peakuuu OT TeMIepaTyphl
pearupyronmx BEIeCTB.

JlaGopaTopHbIie ONBITHI

1. B3aumopelicTBre aMMHaKa U XJI0pOBOIOPOJA.

2 Peakius Heitpanuzaiuu.

3. Hab6monenne termioBoro 3dekra peakiiuu HeUTpaTnu3alyH.
4 B3aumoneiictBue cepHoit kKuciaotsl ¢ okcugom meau (11).



5. Paznoxxenne nepokcuaa BOIOPO/Ia ¢ MOMOIIIBIO KaTaa3bl KapTodens

6. 3aBUCUMOCTh CKOPOCTH XMMHMUYECKON PEAKLMU OT MPUPOJIbI pearupyroumx
BEILIECTB HA MPUMEPE B3aUMOACHCTBHUS paCTBOPOB THOCYJIb(aTa HATPUS U XJIopUa Oapusi,
THOCYJIb(aTa HATPHUS U COJITHOM KUCIIOTHI.

1. 3aBUCUMOCTh CKOPOCTH XMUMHYECKON peakluh OT MPUPOAbl METAIIIOB IIPHU
UX B3aUMOJICUCTBHUH C COJISHON KHUCIOTOM.

8. 3aBUCUMOCTh CKOPOCTHM XHMMHMUYECKOW pEaKIUU OT MPUPOIbl KUCIOT INpH
B3aHMO/JICCTBUU UX C JKEIC30M.

9. 3aBUCUMOCTbh CKOPOCTH XUMHUYECKOW PEAKIIMU OT TEMIIEPATYPHI.

10.  3aBUCHUMOCTBH CKOPOCTH XMMHUYECKOH PEaKIIUU OT KOHIIEHTPAIIUH.

11. 3aBucumocTh CKOpPOCTH XUMHYECKOM peakuuu oT ILTOIIA TN
COIPUKOCHOBEHMS PEArupyIOIINX BEIIECTB.

12.  3aBUCHUMOCTbH CKOPOCTH XMMHUYECKOH peaKIuu OT KaTalnu3aTopa.

XuMHYecKHe peakuu B pacTBopax

[TonsaTue 00 MEKTPOTUTHIECKON TUCCOLUALIMHU. DICKTPOIUTHI U HEIJIEKTPOJIHUTHI.
MexaHu3M JuccoUMaIyd SJEKTPOJUTOB C PA3IMUYHBIM XapakTepoM CBsizu. CTeneHb
ANEKTPOIUTHUCCKON aucconuanuu. CUIbHBIC U C1a0bIe JICKTPOJIHTHI.

OCHOBHEIE OJIOKEHUS TEOpUHU AIEKTPOTUTUUECKON JIACCOIIUAITNH.
Knaccudukaiys noHOB B UX CBOMCTBA. KHMCIOTHI, OCHOBaHUS U COJIM KaK 3JICKTPOJIMTHI.
Nx xnaccudukanus u JUCCOUAITUS.

OO0mue XUMUYECKUE CBOMCTBA KHCIOT: HW3MEHEHHE OKPACKH HWHIUKATOPOB,
B3aUMOJICMCTBUE C METa/UlaMH, OKCHJIaMHU, THUJAPOKCHUJIAMH META/VIOB U COJISIMH.
MounekysipHble U HOHHbIE (TIOJHBIE U COKpPAUIEHHBIE) YPABHEHUS peaKUUid. X UMUYECKUN
CMBICJI COKPAILIEHHBIX YPABHEHUM. Y CJIOBUS MPOTEKAHUS PEAKIINI MEXKIY SJIEKTPOJIUTAMU
JIO0 KOHIIA. P11 akTHBHOCTH METAJIJIOB.

OO01Ire XMMHYECKHE CBOMCTBA IIIEJI0UEH: B3aMMOACHCTBUE C KHCIIOTAMHU, OKCUAAMHU
HEMETAJUIOB, coyisiMu. OOIuMe XWMHUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHUM:
B3aUMOJICHCTBUE C KUCIOTAMU, PA3JIOKECHHUE TTPU HArPEBAHUHU.

OO0mue XMMUYECKHE CBOWMCTBA CPETHUX COJICH: B3aUMOJECHUCTBHUE C KHCJIOTaMH,

IIeJI09aMHM, COJIIMH U MeTaJutlaMu. B3anMoaencTBre KMCIIBIX COJIEH CO MISJIOYaMHu.



['unponus, kak OOMEHHOE B3aMMOJIEHCTBUE coJied ¢ BoaoW. ['maponu3 coiu

CHJIBHOTO OCHOBAHHUSA U CJIa00W KUCIOTHL. [ naponn3 cosm cnaboro OCHOBaHUS M CUIIbHOU

kucaotsl. [Ikana pH.

CBoiicTBa KHCJIOT, OCHOBaHHﬁ, OKCHUJIOB M COJIEM B CBETE TCOpUHU

BHGKTpOHHTH‘{eCKOﬁ Aucconuanu U OKUCIUTCIIbHO-BOCCTAHOBUTCIBbHBIX peaKHHfI.

JleMoHCcTpanMu

HcnpiTanne BEIIECTB U UX PACTBOPOB Ha 3JIEKTPOIPOBOJIHOCTD.
3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH YKCYCHOM KMCIIOTBI OT KOHLIEHTPALIUH.
JIBUKEeHUE OKpALIEHHBIX HOHOB B AJIEKTPUYECKOM TI0JIE.

Omnpenenenue xapakrepa cpefibl B pacTBOpax Cojei.

JlabopaTopHbIe ONBITHI

13.
14.
15.
16.
KHCIIOTAMH.
17.
18-20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Jucconuanys cinadbIX 3JEKTPOJIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTBHI.
N3meHeHnne okpacky MHIUKATOPOB B KMCIIOTHOM Cpelie.
Peaknus HelTpanu3anuu pacTBopa IIEIOYN Pa3IuYHbIMU KUCIOTAMHU.

[Monyuenune ruapokcugaa meau (1) u ero B3ammopaelcTBUE ¢ pa3IMYHBIMU

B3aumopeiicTBre CHITbHBIX KUCIIOT ¢ okcuaoM meau (11).
B3anmopeiicTBue KUCIOT ¢ METAJIIaMU.

KauectBennas peakiys Ha KapOOHAT-HOH.

[Tonyuenne cTyiHA KDEMHUEBOU KUCIIOTHI.
KauecTBeHHas peakuusi Ha XJIOPUJ - UIH CyIb(paT-UOHbI
N3MeHeHne OKpacky HHAMKATOPOB B LIEJIOYHOM CpeJie.
B3aumopericTBre MIETOYEN C YIIIEKUCIIBIM Fa30M.
KauecTBeHHas peakiusi Ha KATHOH aMMOHHUSI.
[Monyuenue ruapoxcuaa meau (1) u ero paznoxkenue.
BsaunmopeiicTBre kapOOHATOB C KHCIOTAMHU.
[Monyyenune ruapokcuna xemneza(lll).

BzaumopeiictBre xkeinesa ¢ pactBopoM cyibbara memu (11).

IIpakTnyeckune padboTsl

1.

CBolicTBa KHCJIOT, OCHOBAaHMH, OKCHUJOB M COJIEM B CBETE€ TEOPUU

BHCKTpOHHTH‘IGCKOﬁ Jucconnanu U OKUCINTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuMﬁ

HemeTanabl 1 UX CoeANHCHUSA



CrpoeHue aToMOB HEMETAJVIOB U UX MoJiokeHue B [lepuoaudeckoit cucreme. Psn
ANEeKTpooTpuLarenbHocTH. Kpucramumueckue peméTrku HEMETAIOB —  MPOCTHIX
BeUIECTB. AJuloTpornus M €€ npuyuHbl. Pusnueckue cBOMCTBa HemeTauioB. OOuue
XUMUYECKUE CBOMCTBA HEMETAIUIOB: OKUCIUTENIBHBIE U BOCCTAHOBUTEIIbHBIE.

I"asnorensl, ctpoeHne UX aTOMOB U MOJIEKYJI. PU3HUECKUE U XMMUYECKHE CBOWCTBA
rajoreHOB. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB TaJlOTEHOB B 3aBUCHMOCTH OT HX
nosioxkenuss B Ilepmonnueckoit cucreme. HaxokaeHue rajloreHoB B IPUPOJE M HX
noJiy4eHue. 3HaueHUe U NPUMEHEHNE TaJIOT€HOB.

["anoreHoBOAOPOABI M COOTBETCTBYIOIME MM KHUCJIOTHI: IUIABUKOBAsl, COJIAHAS,
OpoMOBOOpOAHAsA, HONOBOJNOpoAHas. [l'anmorenuasl. KauecTBeHHble peakuuu Ha
rajoreHuA-uoHsl. [IpumMenenne coeAMHEHNH rajJoreHoB U UX OMOJIOTHYecKast poJib.

Oo6mas xapakrtepuctuka 3inemeHToB VIA-rpynnbel. Cepa B mnpupoge u €
noJjiyyeHue. AJIOTPONHbIe MOAM(UKALIMK CEPbl U UX CBOWCTBA. XMMHMUYECKUE CBOWMCTBA
Cephl U €€ IPUMCHEHHUE.

CepoBoJIOpOA: CTPOECHUE MOJEKYJNbl, (U3MUYECKHE U XUMUYECKHE CBOMCTBA,
noigyuyeHue M 3HadeHue. CepoBojoponHasi kuciora. Cynbpuiasl M UX 3HAUYCHHUE.
JIromuHODOPHI.

Oxcup cepol (IV), cepuucras kuciora, cyinbdutel. KauecTBeHHas peakius Ha
Cynb(UT-HOH.

Oxcup cepsl (VI), cepnas kucnora, cynbdarel. Kpucramnoruapatsl. KauectBennas
peakius Ha cyib(aT-uoH.

CepHast KHCIIOTa - CWIbHBIM 3yekTpoiuT. CBoilcTBa pa30aBiIeHHOW CepHOMU
KHUCJIOTBI, KaK TUIMYHOW KHUCJIOTHI: B3aUMOJIEWCTBHE C METa/llaMU, OCHOBHBIMH U
aM(OTEepHBIMU OKCHUJIAMH, OCHOBAHUSIMU U aM(QOTEPHBIMH THJIPOKCUAAMH, COJISIMHU.
KauecTtBenHas peakiust Ha CyJib(paT-HOH.

OOmass xapakTepuctuka djeMeHTOB VA-rpynmbl. A30T, CTPOCHHE aromMa u
MOJIEKYJIbl. DU3UUECKUE U XUMUYECKUE CBOMCTBA U TPUMEHEHHE a30Ta. A30T B IPUPOJIE
U ero OMoJIoruYecKas posb.

AMMHaK, CTpOCHHE MOJEKYyJbl U (HU3MUecKue CBOWCTBA. AMMMAyHas BOAA,
HAIIATBIPHBIA CIUPT, TUAPAT aMMHUaKa. JJoHOpHO -aKLENTOPHbIN MEXaHU3M 00pa30BaHuUs
KaTHOHa aMMOHMs. BoccraHoBuTenbHbIE cBOMCTBa ammuaka. CoiauM aMMOHMS M MX

MPUMCHCHUC. KauecTBeHHas peaknuuda Ha KATUOH aMMOHMUA.



Oxcupl a30Ta: HECOJIe00pa3yIolHe U KUCIOTHbIE. A30THCTast KUCIOTa U HUTPUTHI.
A30THas KHUCIIOTa, €€ NoJyuyeHue u cBoiicTBa. Hurpatsl.

docdop, ctpoenne aroma u amorponust. Dochuast. Dochun. Oxcua hochopa(V)
u optoochopnas kucnora. Dochatel. DochopHbie ynooperus. THCEKTHITUIBI.

OOmass xapaktepucTuka »3yeMeHTOB [V A-Tpymmbl: 0COOEHHOCTH CTpPOCHUS
aTOMOB, MPOCTBIX BEUIECTB U COCAMHEHHM B 3aBUCUMOCTU OT IMOJIOKEHHUS HJIIEMEHTOB B
[lepuoguueckoit cucreme. Yriaepod. AJUIOTPONHbIE MoOAM(UKALMU: anama3, Tpadur.
AMOpGhHBII yTaepoax W ero copra: caxa, aKTUBUPOBAHHBIA Yroiib. AJcopOmus.
XUMHYECKHE CBOMCTBA yriepojia. KokCoXxuMHuecKoe MPOU3BOACTBO M €r0 MPOIYKIHUA.
KapOupr.

Oxcun yranepona (I1): ctpoeHne MolieKkyibl, MoydeHHe U ero cBoicTBa. OKCHI
yrinepoaa (IV): ctpoeHre MOJIEKYJIbI, TIOJTY4YEHHUE W €r0 CBOMCTBA. YTOJbHAS KUCIIOTA.
Coun yrojapHOM KMCIIOThI: KapOOHaThI U ruApokapOoHatThl. TexHuueckas 1 nuieBas coja.

Heopranunueckne ¥ OpraHMYeCKUE BEIIECTBA. YIJIEBOAOPOABL. XHMHUYECKOE
CTPOEHUE OPraHMYEeCKUX BELIECTB, KAK MOPSJAOK COECIUHEHUS aTOMOB B MOJEKYJIE IO
BaJICHTHOCTH.

MertaH, 3TaH, Kak IMpeesibHbIE YIJIEBOJOPOAbl. OTWIEH W aleTHIEH, Kak
HempesenbHble  (HEHACBHIIICHHBIE)  YIIEBOJOPOABL.  ['OpeHue  yIJIeBOJIOPOJIOB.
KauecTBeHHbIE peaklin Ha HENPEIEIbHbBIE COCAMHEHUS.

OTWIIOBBIA CHUPT, €r0 TMOJIy4YeHUE, MPUMEHEHUE W (PU3HOIOTHYECKOe JeiCTBUE.
TpéxaTtomublii cnupT riuuepuH. KadecTBeHHast peakuuss HA MHOTOAQTOMHbBIE CIUPTBHI.
VYkcycHast KMCII0Ta - IPe/ICTaBUTeNb Kilacca KapOOHOBBIX KHUCIIOT.

Kpemuuii, crpoenue ero aroma u coicta. Kpemuuii B npupoje. Cunuuujasl u
cunad. Okeun kpemuus (1V). Kpemuuesas kuciora u €€ couu.

[IpousBoacTBO crekina U ueMmeHTa. [Ipoaykius CHIMKATHON NPOMBILIIEHHOCTH:
OTITHYECKOE BOJIOKHO, Kepamuka, dapdop, pasac. OnTuaeckoe BOJIOKHO.

Hewmeramnel B npupoae. @pakunoHHasi NeperoHKa XUAKOro BO3JyXa Kak crocod
NOJIy4eHUsT KHUCTopoja, a3ora, aproHa. [lomyuenue docdopa, kpemHus, xiopa, ona.
DNEKTPOJIN3 pacTBOPOB.

[TonydyeHure cepHOl KUCHOTHI: CHIPHE, XUMU3M, TEXHOJOIMUECKasl CXeMa, METO]l
KUISILIIEr0 CJIOSl, NPUHUUIBI TEIUI000MEHa, MPOTHUBOTOKA U IUPKYJAIMU. OIeyM.

[Ipon3BoacTBO aMMHaKka: CbIpbE, XMMU3M, TEXHOJIOTMYECKAsT CXEMA.



JdemMoHcTpanuu

. Kosnekuus Hemeramios.

. Mopenn  KpUCTAUIMYECKMX  PEMIETOK  HEMETAUIOB:  aTOMHBIE U
MOJIEKYJISIPHBIE.

. O30HAaTOp M NPHUHLIMIIBI €70 PaOOTHI.

. ['opeHue HEMeTaIOB - MPOCTHIX BEMIECTB: cepbl, Pocdopa, ITPEeBECHOTO
YIS,

. OO0pa3ipl raJIOreHOB - IPOCTHIX BELIECTB.

. B3anmopelicTBue rajJoreHoB ¢ METAIIAMU.

. BeiTecHenue xi1opa 6poMoM miu fo1a U3 pacTBOPOB UX COJIeH

. Kosnexkuys npupoHbeIX COEAUHEHUN XJI0pa.

. B3anmopelnicTBue cepbl ¢ METAILUIAMM.

. I"'openue cepsbl B KuCIopoe.

. Komnekuus cynbGuaHbx pya.

. KauecTBeHHas peakuus Ha CyJb(UI-UOH

. ObecLBeunBaHNE OKpAILICHHBIX TKAHEN U LIBETOB CEPHUCTHIM Ia30M.

. B3anmonelicTBue KOHIEHTPUPOBAHHON CEPHOU KUCIIOTHI C MEIBIO.

. OOyrnvBaHue OpPraHMYecKUX BEIIECTB KOHIEHTPUPOBAHHOW CEpHOM
KHUCJIOTOM.

. Juarpamma «CocTaB BO3yXa».

. Buneodpparments! u ciaitasl «IItuubn 6azaps.

. [Tosryuenue, cobupaHue u paclioO3HaBaHUE aMMHAKa.

. Pa3noxenue OuxpomaTa aMMOHHS.

. B3anmoenicTBue KOHUEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJBIO.

. I'openue yepHoro nopoxa.

. Pa3znoxenune HuTpara Kanus ¥ TOPEHUE JPEBECHOTO YrOJIbKa B HEM.

. OGpas31bl TpUPOIHBIX coeauHeHn Gocdopa.

. I'openue dpocdopa Ha Bo3ayxe U B KUCIOPOJE.

. [Tomyuenue Genoro ¢ocdopa u UCTIBITAHKUE €TO CBOWCTB

. Komnexkuus «O0pa3isl MPUPOIHBIX COSTUHEHUH YTIEPOIa»

. I[Toptper H. [. 3enunckoro. IlormomeHne akTUBUPOBAHHBIM YIIEM

pPacTBOPEHHBIX BELIECTB WJIU T'a30B.



KaJIus.

Y CTpoiCTBO MPOTUBOrasa.
Monenu MoJieKyJl MeTaHa, 3TaHa, ITHUJIEHa U alleTUJIeHa.

B3aumoneiictBue 3TuiieHa ¢ OpOMHOM BOJOM M pacTBOPOM I€pMaHraHaTa

OO01ue XuMUYECKHe CBOMCTBA KUCIOT HAa TPUMEPE YKCYCHOM KUCIIOTHI.
KauecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTHI.

Komnexkuus «O6pa3ipl NpUPOAHBIX COCTUHEHUN KPEMHUS.

Kotekuus crekna, kKepaMuKH, IEMEHTA U U3JIEJIUA U3 HUX.

Konnexknust npoayKIny CUIIMKaTHOW MPOMBIIUIEHHOCTH.

Buneodparments! u cnaiinbsl «[Ipon3BoacTBO CTEKIIA U LIEMEHTAY.
Komnexuus «IIpupoausie coequHEeHNs] HEMETAIIOB).

Buneodpparments! u ciaiinpl « DpakunoHHas IEpEroHKa KUIKOI0 BO3yXa»

Buneodpparmentsl u chaigael  «l[lomyueHwe Bomopona, KHCIOpoaa U

raJIOr€HOB 3JICKTPOJIUTUICCKUM CIIOCOOOMY.

Monenu annapaToB AJisi IPOU3BOJICTBA CEPHON KUCIIOTHI.
Mopaenp KHISIIEro ciosl.

Monenb KOJIOHHBI CHHTE3a aMMHUAKa.

Buneodparments! u ciaitnbl «IIpon3BoACTBO CEPHON KUCIOTHI.
Buneodparmentsl u cnaiiasl «[Ipon3BoacTBo aMmmuaKa.

Komnekus «CpIpb€ A1 NOJIy4EHHs] CEPHOM KUCIIOTBD».

JlabopaTopHbIe ONBITHI

31.
32.
33.
34.
35.
36.
37.
38.

Pacrio3naBaHue rajgoreHua-uOHOB.

KauecTBennble peakiiuu Ha CyIb(haT-HOHBI.

KauecTBeHHas peakiusi Ha KATHOH aMMOHHUSI.

XVMMHYECKHE CBOMCTBA a30THOW KHMCIIOTHI, KaK 3JIEKTPOJIMUTA.
KauectBennsie peaknuu Ha pocdar-noH.

[Tonydenne u cBOMCTBA yTOJIbHON KUCIOTBHI.

KauecTtBeHHas peakiys Ha KapOOHAT-HOH.

[IponyckaHue yriekuciaoro ra3a yepes pacTBOp CUIMKATa HaTPHsL.

IIpakTHyeckue padoTsl

2.
3.

H3ydeHue CBOKMCTB COJISTHOM KUCJIOTHI.

N3y4denne CBOMCTB CEPHOM KUCIIOTBHI.



4. [Tonyuenne aMmmuaka U U3y4eHHE €ro CBOMCTB.

5. [TonydeHne yriekuciaoro ra3a u U3y4eHue ero CBOMCTB.

MeTasibl U MX COeIMHEHUS

[Tonmoxenne mertamioB B [lepuoguueckoit cucreMe xuMudeckux 3neMeHTos 1. U.
MeHnneneeBa, CTpPOGHHE HMX AaTOMOB M KpUCTAUIOB. Meramnueckas CBs3b U
METAJUTNYECKasi KpucTaluimyeckas pemeTka. u3ndeckue CBOMCTBA METAJIOB: AJIEKTPO- U
TEIUIONPOBOIHOCTh, OTpa)karomiasi CrocoOHOCTh, IUTACTUYHOCTh. CIulaBel 4EpPHBIE U
LIBETHBIE.

Meramibsl KaKk BOCCTAHOBUTENIH. OJJEKTPOXMUMHUYECKHM DS  HAIPSOHKCHUU.
B3aumoneiictBue MeTaluIoB € HEMETAUIaMHM, OKCHJIAMM, KHUCIOTaMHU, COJISIMU.
ATOMHUHOTEPMUSL.

CtpoeHue aToMOB M MPOCTHIX BEIIECTB WIEJIOYHBIX METAJUIOB. 3aBUCHUMOCTh
$u3MUeCKNX U XUMUYECKUX CBOMCTB IIETOYHBIX METAJIOB OT 3aps0B sJIep UX aTOMOB.
OKcuapl U TUIPOKCUJIBI IIEJIOUYHBIX METAJUIOB, UX MOJIyYEHUE, CBOMCTBA, MPUMEHEHUE.
Baxueiimme conu MEeNI0YHbIX METAIUIOB, UX 3HAYCHUE B KUBOM U HEKUBOU MPUPOJE U B
YKU3HU YEJIOBEKA.

CtpoeHue aTOMOB M TMPOCTBHIX BEHIECTB IIEJIOYHO3EMEIbHBIX METAJIJIOB.
3aBUCUMOCTh (DU3UYECKUX M XMMHUYECKHUX CBOMCTB IETOYHO3EMEIbHBIX METaUIOB OT
3apsioB sAep UX aroMoB. OKCUIBI M THAPOKCUBI IIEIOYHO3EMEIbHBIX METAJUIOB, UX
MOJy4YEeHUE, CBOMCTBA M MpPUMEHEHHE. BaxHeWmme coJM MEIOYHO - 3E€MENbHBIX
METaJUIOB, UX 3HAYCHHUE B MPHUPOJIC U KU3HU YelioBeka. KapOoHaThl U ruapokapOOHaTHI
KaJIBLIUS.

XKéctkocTh BOABI: BpeMeHHas u mocTosiHHas. CriocoObl yCTpaHEHUS BPEMEHHOM
#écTkocTh. CriocoObl yCTpaHEHHS TOCTOSHHOM KECTKOCTH. IOHUTHL.

CoenuHeHus anlOMHUHMSL B Mpupojae. XHUMHYECKHE CBOICTBA aTOMHHUSL.
OcoOCHHOCTH OKCHAAa H THUIPOKCHIA QTIOMUHUS Kak aM(OTEPHBIX COCTUHEHUH.
Baxneiimue conu amomMunus (XJ1opui, cyibdar).

OcoOeHHoCTH cTpoeHHsI aToMa xelne3a. JKenezo B mpupoze. Baxkuelimue pyzas
xene3a. Oxcuabl u Tuapokcupl sxenesa (1) u xemnesza (I11). Comm xenesza (1) u xenesa
(11). O6Hapy>keHre HOHOB KATHOHOB JKelle3a B pacTBOpe. 3HAUCHHE COSIMHEHHN jKee3a.

Koppo3usa xumuueckass U 3J€KTpOXUMUYECKas. 3allUTa METAJUIOB OT KOPPO3UHU.

Merautel B Ipupo/ie: B CBOOOTHOM BHIE U B BHJIe coequHeHul. [[oHsATHE 0 METAIUTYpTHH.



UépHas wu  uBetHas  Merauryprus.  [lupomeramnyprus,  ruapomMeTaryprus,

anekrpomerautyprus. Jlomennsiii npouecc. [lepepaboTka uyryHa B cTallb. DJIEKTPOIN3

pacIuiaBoB.
JdeMoHcTpanumn
o B3aumopericTBrue HaTpUs, IUTUS U KaJbLHS C BOJIOK.
. ['openue HaTpusi, MarHus M >Keye3a B KUCIOPOJIE.
. Bcenbiika TepMUTHOM CMECH.
. B3aumopelicTBre cMecH MOPOIIKOB CEPBI U JKEJI€3a, IMHKA U CEPBIL.
. BzaumopeiicTBre allfOMUHHS ¢ KHCJIOTaMU, IIeJIOYaMH U BOJIOM.
. B3aumopelicTBue xkeie3a u MeIM C XJIOPOM.
o B3aumopelicTBre Meau ¢ KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTOM U a30THOU

KHUCIOTOM (pa30aBIEHHON Y KOHLIEHTPUPOBAHHOM ).

. Oxkpacka 1mjIaMeHU COSMHEHUSIMH I11€JIOYHBIX METAJIJIOB.

. Okpacka MIaMeH! COeUHEHUAMHU IIET0YHO3EMENbHBIX METAILIIOB .

. ["amenue n3BecTy BOION.

. [lonydyenue KECTKOM BOJBI B3aUMOJCHCTBUEM YIJIEKHCIOTO Ta3za C

W3BECTKOBOM BOJIOM.

. YcrpaHeHne BpeMeHHOM KECTKOCTH KUTISTYCHUEM U JT00ABKOM COJIBI.

o YcTpaHeHHe MOCTOSHHON KECTKOCTH TOOABKOW COJIBI.

. WNoHuTh! 1 IpUHIAT UX IeWCTBUS (BUICOPPArMEHT).

o Kosnekuuys npupoIHbIX COETUMHEHUN aTtOMUHUSL.

. BuneodparmenTs! u ciaiiapl « OKCHI aTFOMUHUS B €70 MOIU(PUKAIIII.

. [Tomydyenne ampoTepHOTO THUAPOKCHIA ATIOMUHUS U WCCIEIOBAHHE €T0
CBOMCTB.

. Komnekmus « XuMHUYeCKHe UCTOUHUKH TOKa.

. Pe3ynbrarsl AU TENBHOTO SKCIIEPUMEHTA IO U3YUYEHHIO KOPPO3UH CTATbHBIX

U3JIEIHNI B 3aBUCUMOCTH OT YCJIOBHI MPOIIECCOB.

. Boccranosnenne menn u3 okcuaa memu (1) Bomopomom.

. Buneodparmentst u cnaiiast «[Ipon3BoACTBO UyryHaW cTaimmy.
. Buneodparments! u cnaitasl «3aenus U3 uyryHa u cTaim.

. Buneodparments! u cnaiias! «[Ipon3BoACcTBO altOMUHUSD.

JlabopaTtopHble ONBITHI



39.  BsaumogjeiicTBue xene3a ¢ pactBopoM cynbdara meau (I1).

40. Ilomy4yeHue U3BECTKOBOM BOJBI M OTBITHI C HEH.

41. Tlonyuenue ruapokcunos xenesa (1) u (111).

42. KauecTBeHHbIE peaKIMH Ha KATHOHBI Keje3a

IIpakTnyeckune padboTsl

6. [TonyueHue xecTKOi BOJbI U CIIOCOOBI €€ yCTpaHEHUSI.

7. Pemienne sxcriepuMeHTaNbHBIX 3371a4 110 TeMe «MeTauibly.

XuMHS M OKpYKAaKLas cpeaa

Ctpoenue 3emiu: iapo, MaHTHS, 3eMHast KOpa, UX XUMHYECKUH cocTaB. JInTocdepa
u e€ xumuueckuii coctaB. Munepanbl. Pyael. Ocagounsie nopojsl. [lose3Hbie
UcKomaeMble. XUMUYECKHH cocTaB ruapochepsl. XUMUYECKUI cOCTaB aTMOC(hepHl.

NcTouyHnKM XMMHUYECKOTO 3arps3HEHUs OKpyXkarome cpenpl. [mobanbHbie
9KOJIOTHYECKUE MPOOJIEMBbl YeOBEYEeCTBA: MapHUKOBBIN 3((EKT, KUCIOTHBIE HTOXKIH,
O30HOBBIE ABIPHI. MeXIyHapOIHOE COTPYIHUYECTBO B 00JACTH OXPaHbI OKPYXKArOIIeh

Cpeabl OT XUMHUYCCKOI'O 3arpsA3HCHU. «3enéHast XuUMHs.

JdemoHcTpanuu

. Buneodparmentst u cnaiiasl «CtpoeHne 3eMin U €€ XUMUIECKHIA COCTaB.

. Konnekuuss MUHEpaIoB U TOPHBIX MOPOJ.

. Komneknus «Pyael MeTamiosy.

. Buneodparmentsr u cnaiigel «[7100anbHBIE SKOJIOTHYECKHE MPOOJIEMBI
YEJIOBEYECTBAY.

JlaGopaTopHbIie ONBITHI

43.  H3yueHwue rpaHuTa.

O0o001meHne 3HAHMHA MO0 XMMHHM 32 KYpC OCHOBHO# mkoJbl. IloaroroBka k
OCHOBHOMY rocyapCTBEHHOMY 3K3aMeHY

CrpoeHne aroMa B COOTBETCTBHUHM C IOJIOKEHHEM XUMHUYECKOIO 3JIEMEHTa B
[Tepnoanueckoit cucreme. CTpOCHHE BEUIECTBA: XUMHUYECKAsl CBSA3b U KPUCTAIUIMYECKHE
peméTku. 3aBUCUMOCTh CBOMCTB OOPAa30BAHHBIX JJIEMEHTAMU HPOCTHIX BEILIECTB
(MeTaisioB, HEMETAJIOB, OJaropoJHBIX Ta30B) OT TIOJOXKEHHS DJIEMEHTOB B
[Iepnoauueckoit cucreme. TUNOIOTHUS HEOPraHWUYECKUX BELIECTB, ACICHUE UX HA KIACCHI

u rpynmnsl. [IpencraBurenu.



[Ipu3Haky U yCa0BUS IPOTEKAHUS XUMUUECKUX PEaKUUNA. THUIIOIOrHUs XUMUYECKUX
peaknuii 1o pa3IUYHBIM OCHOBAaHWUSM. Peakinmu HMOHHOTO oOMeHa. OKHUCIHTEIHHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUH.

XHWMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB. XapaKTEPHbIE XUMUYECKHE CBOMCTBA
COJIeOOpa3yIONMUX OKCHJIOB, THUIPOKCHUIIOB (OCHOBAaHUH, KHUCJIOT © aM(OTEepHBIX

TUAPOKCUJIOB), COJIEH.



3. TemaTnyeckoe MIAHUPOBAHHUE B TOM 4YHCJIe C Y4eTOM padoyeil mMporpaMMmbl

Bocnutanusi (Moayasi «llIkoabHBIH YPOK») € YyKa3aHHEM KOJHMYeCTBA YaCOB,

OTBOAUMBIX HA U3YyYE€HHUE Ra)l()IOﬁ TEMBI

8 kiaacc

Tema (pa3aedn) KosaunyectBo
YacoB Ha

U3y4eHue

JlesiTeJIbHOCTD YYUTEIS ¢ Y46TOM
NporpamMMsbl BOCIIUTAHUA (MOLYJIA

«IIKOJIBHBIH YPOK»)

HavanbHble TOHATHA U 20

3aKOHBI XUMHUH

[ToOyxxnenune oOyuarommxcsi coOM0gaTh Ha
ypOKe HOPMBI ITOBEJICHUS, TTPaBHIIa OOIIEHUS CO
CBEPCTHUKAMH u nearoramMy,

COOTBCTCTBYIOIIIHUC

yKJIaay IKOJIBI,

YCTaHOBJICHUE u HO/IJIePIKKA
no0poskenarenbHoi aTMocdepsl. Opranuzanus
HaCTaBHUYCCTBA MOTUBUPOBAHHBIX )41

3pYAUPOBAHHBIX o0y4aromuxcs HaJ
HEYCIIEBAIOIINMU OJTHOKJIACCHUKAaMHU, JAIOIIET0
O00yYJarOIUMCST COIMATBHO 3HAYUMBIA OIIBIT

COTPYIHUYECTBA U B3AUMHOM ITOMOLIY.

Baxneitimue npencrasutenu | 17
HEOpPraHMYECKUX BEILECTB.
KonnuectBeHHbIE

OTHOIICHUA B XUMHUHU

BriGbop MeTOmOB, METOAWK, TEXHOJOTHH,
OKa3bIBAIOIIMX BOCIHUTATEIBLHOE BO3JICHCTBUE
Ha JINYHOCTH B COOTBETCTBUU c
BOCMUTATEIbLHBIM HCAJIOM, LIEJIbI0 U 3a/la4aMu
BOCIUTAHUS;

peanmu3anus PUOpUTETA

BOCIIUTAHUS B y4€OHOH 1€ TEIbHOCTH.

OCHOBHBIE KJIaCCBI 13

HEOPraHWYECKUX COCTUHEHUN

[IpumeHeHne WHTEpPAKTUBHBIX (GOpM ydeOHOU
paboThI: HHTEIJICKTYAIBHBIX, CTUMYJTHPYOIIUX
MO3HABATEIBHYI0  MOTHBAIMIO;  TPYIIOBOM
paboTbl, KOTOpas YYUT KOMaHIHOH pabore H

BBaHMOHeﬁCTBHIO, HUI'POBBIX MCTOJMK.

[Tepuoanueckuit 3aKoH U 9
[lepuonnueckas cucrtema
XUMHUYECKHuX dyeMeHToB J. 1.
MeHnneneeBa u CTpOCHHE

aToMa

[ToOyxnenune oOydarommuxcs coOmOAaTh Ha

YPOKE HOPMBEI TIOBCICHU, ITpABUJIA O6H.[€HI/I$I (&)

CBEPCTHUKaMHU u nelaroramy,
COOTBETCTBYIOIUE yKIany HIKOJIBI,
YCTaHOBJIEHUE u HOJIIEPHKKA




no0poskenarenbHoi aTMocdepsr; Opranuzanus
HacTaBHHYECTBA MOTHBHPOBaHHBIX u
3PYAUPOBAHHBIX o0yuaronmxcs HaJ
HEYCIIEBAIOIINMH OJHOKIIACCHUKAMH, JTAfOIIIETO
O00y4JarImUMCs COIMAITBHO 3HAYUMBIA OIIBIT

COTPYIHUYECTBA U B3AUMHOM ITOMOLIY.

pacTBopax

5. | XuMuyeckast CBs3b. 9 [IpumeHeHne WHTEPAaKTUBHBIX (OpM ydeOHOU
OxucauTeNnbHO- pabOThL: UHTEIUIEKTYAIbHBIX, CTHMYTHPYIOIIHX
BOCCTAHOBUTEJIbHBIE PEAKIIUU MO3HABATENbHYI0O  MOTHBAIIMIO,  TPYMHIOBOM

paboTHI, KOTOpasi y4YUT KOMaHIHOW pabore
B3aMMO/JICHCTBUIO, UTPOBBIX METO/MK.
Hroro 68
9 kiacc
Ne Tema (pa3nen) KounuectBo JleITeIbHOCTD YYUTEIs ¢ Y4€TOM
4acoB Ha NMporpaMMbl BOCHUTAHUA (MOLYJIsI
H3y4eHHne «IIk0IBbHBIH YPOK»)

1. | [loBropenue u 0600IIEHNE 5 [ToGyxnenue oOydarommxcs coOmogaTh Ha
CBEJIEHUI 110 Kypcy 8 Kiacca. YpOKe HOPMBI TIOBEJICHUS, ITPaBUiIa OOILEHHS CO
XUMUYECKUE PEaKIIHH. CBEpPCTHHKAMHU u ne1aroramy,

COOTBETCTBYIOIIINE yKIany IKOJIBI,
YCTaHOBJICHHUE U MOJACPHKKa JOOPOKEIaTEIbHON
atMocdepsl.

2. | XuMHUYECKHUE peaKIny B 10 [Ipumenenne HMHTEPAKTHBHBIX (OpM yueOHOM

paboThI: MHTEIUIEKTYaIbHBIX, CTUMYIHPYIOIINX
[IO3HABATEIIBHYI0 ~ MOTHBALMIO;  I'PYIIIOBOMI

paboThl, KOTOpas Y4YUT KOMaHAHON paboTe u

BSaI/IMOI[eI\/'ICTBI/IIO , HUI'POBBIX MCETOJHK.
OpraHm anuys HaCTaBHHYCCTBA
MOTHUBUPOBAHHBIX u SPYAUPOBAHHBIX
06yqa10m1/1xc;1 HaJl HCYCIICBAarOIIUMU

OAHOKJIaCCHHUKaMH, Oaromcro O6y‘IaI-OH_[I/IMC$I
conuaJIbHO 3HAYUMBINA OIIBIT COTPyAHHUYECTBA U

B3aMMHOU ITOMOIIIH.




Hewmetaibl 1 ux

COCIMHCHUA

26

[IpumeneHre WHTEPaKTHUBHBIX (OpM ydeOHOU
palboThI: MHTEIJIEKTYAIbHBIX, CTUMYJIHPYIOLINX
NO3HABAaTEIbHYI0O  MOTHBALMIO;  TPYIIIOBOM

paboTHI, KOTOpas YYUT KOMaHJHOW paboTe u

B3aMMOJICHCTBHIO, UTPOBBIX METOIMK.
Opranuzanus HacTaBHUYECTBA
MOTHBHUPOBaHHBIX u SPYAUPOBAHHBIX
o0yyJaromuxcs Hax HEYCIIEBAIOIIUMHU

OJTHOKJIACCHUKAMHM, JAIOIIET0 O0YyYaromumMCst
COIHUAJIBHO 3HAYUMBIN OITBIT COTPyAHUYICCTBA U
B3aUMHOW  TIOMOIIM.  VHUIMHpOBaHUE |
NOJJIePIKKa UCCIIeIOBATEIbCKOM eI TEIPHOCTH B
dopMe  MHOUBUAYAJIBHBIX W  [PYHIOBBIX
MIPOEKTOB, YTO JIa€T BO3MOXKHOCTh MPUOOPECTH
HaBBIKU CaMOCTOSITEILHOTO pelieHus
TEOPETUYECKOW TPOOJIEMbI, TeHEPUPOBAHUS U
odopmIIeHUS COOCTBEHHBIX uaeu,

YBAXKXUTCIBbHOI'O OTHOMICHUA K YYKHM UACIAM.

MeTtannsl 1 uX COCIHNHCHUA

18

[IpumeHeHHe HMHTEPAKTUBHBIX (GOpM yueOHOMH
paboTHI: MHTEIUIEKTYaTbHBIX, CTUMYIHPYIOIINX
[IO3HABATEIIBHYI0  MOTHBALMIO;  IPYIIIOBOM

pa0boThbl, KOTOpass yYUT KOMaHIHOH paboTe u

BSaHMOHCﬁCTBHIO, HUI'POBBLIX MCTOOHK.
OpFaHI/IS anys HaCTaBHHYCCTBA
MOTHUBUPOBAHHBIX u SPYAUPOBAHHBIX
O6y‘laIOIJ_[I/IXC5I Hax HCYCIICBAOIIMMHU

OJIHOKJIACCHUKAMHM, JAIOIIEro 00y4arolumcs
COLIMAJILHO 3HAYMMBIM OIBIT COTPYIHUYECTBA U
B3aUMHOM  nomMomw. MHunmmpoBaHue U
IO/ IEPKKA UCCIIEI0BATEIILCKOU NEATEIIBHOCTH B
dbopMe  MHIOMBHIYaNbHBIX U  TPYMIOBBIX
IPOEKTOB, YTO JaeT BO3MOXXHOCTb NPUOOPECTH
HaBBIKH CaMOCTOSITEIBHOTO penieHus

TEOPETUYECKOW MpOOIEMBbl, T€HEPUPOBAHUS U




oopMITCHHS COOCTBEHHBIX 1791 (978

YBAXXUTCIIBHOI'O OTHOMICHUSA K YY7KUM UICIM.

XHUMHS U OKpYXKaromas

cpena

[IpumeHeHre WHTEPaKTHBHBIX (OpM y4eOHOU
palboThI: MHTEIJIEKTYAIbHBIX, CTUMYJIHPYIOLINX
[IO3HABATEIbHYI0 ~ MOTHBAIMIO;  TPYIIOBOI
paboTHI, KOTOpas YYUT KOMaHJIHOW paboTe H

B3 aI/IMO}IGI\/’ICTBI/HO , ITPOBBIX METOJUK.

0O0001IeHre 3HaHUH IT0
XUMUH 32 KypC OCHOBHOM
mkonsl. ITogroroska k
OcHoBHOMY

roCcyJapCTBEHHOMY DK3aMEHY

[ToOyxnenue oOydaromuxcs coOionaTh Ha
ypOKe HOPMEBI TTOBE/ICHHUS, NPaBHIa OOIICHUS CO
CBEPCTHHKAMHU 51 IegaroraMu,
COOTBETCTBYIOIIINE yKIaay MIKOJIBI,
YCTaHOBJICHHUE U MOJICPKKA JOOPOKENATEIbHON

aTMOoC(epHl.

C=RU, O=I'bOY OOI1I
noc.Coopusbrii, CN=Kopaummna
Mapuna ['puropseBHa,
E=sb_simon_sch@samara.edu.ru
009312fde9796f73al
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