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|. IlnaHupyemble pe3y/ibTaThl:
Jluunocmuvimu pesynbmamamu U3y4eHUs peaMeTa « XUMHUs» B 8 Kilacce SBIISIOTCS CIEAYIOLNE YMEHUS:

® 0CO3HaBaTh CAMHCTBO U LCJIIOCTHOCTh OKPYKAKOIICTO MHUPA, BO3MOKHOCTHU €0 NO3HABACMOCTH U 00BSICHUMOCTH Ha OCHOBE JIOCTHIKCHUH HAayKH,

® [IOCTCIICHHO BBICTPANBATb COOCTBEHHOE HCJIOCTHOC MUPOBO33PCHUEC: OCO3HABATH HOTpe6HOCTB U TOTOBHOCTH K caM006pa303aHmo, B TOM 4YHUCJIC U B
paMKax CaMOCTOSTEILHOM IEATEILHOCTH BHE HIKOJIBI,

® OLICHUBATh KU3HEHHbIE CUTYALMH C TOUYKH 3peHus 0€301macHoro o0pasa *HU3HU U COXpaHEHHs 310pOBbs;
® OLICHMBATh 3KOJOTMYECKUI PUCK B3aMMOOTHOIIECHHM Y€JI0BEKA U IIPUPOBI.

¢ bopMHpOBaTH  AKOJOTMUECKOE MBINUICHHWE: YMEHHE OIICHUBATH CBOIO JEATEIBLHOCTh W TIOCTYNKH JIPYTHX JIOACH C TOYKH 3pPEHUS COXpaHEHUs
OKpY’Karolllel CpeJibl - TapaHTa KU3HU U OJIaronoryyus el Ha 3emIe.

MerarnpeaMeTHBIMH pe3yIbTaTaMH U3Y4EHUs Kypca «XUMUs» sABIsieTcs (GOPMUPOBAHUE YHUBEPCANBHBIX yueOHbIX neiictuii (Y'Y ).
Pecynamusnvie YV/I.

® CaMOCTOSITEIbHO OOHAPYKUBATh U (POPMYIUPOBATH YU€OHYIO TPOOJIEMY, ONIPEACIIATH 11eJIb YUeOHOH A TEIbHOCTH;

® BbIZIBUT'aTb BCPCHUH PCUICHUA HpO6JI€MI>I, 0CO3HaBaTh KOHCYHBII pe3yibTar, BI>I6I/IpaTI) N3 NOPCAJIOKCHHBIX W HCKATb CAMOCTOATCIIBHO  CPCACTBA
JOCTHIXXCHMUSA LICIIN,

® COCTaBJIATH (I/IHI[I/IBI/II[yaJ'IBHO nin B rpynne) IJIaH pCIICHUA HpO6J’IeMH;

L4 pa60Ta;I 110 IJIaHY, CBEPATH CBOU JEUCTBUS C LIEIBIO ", IIpu HCO6XOI[I/IMOCTI/I, HUCIIPABJIATH OIIINOKHU CaMOCTOATCIIBHO,
® B IUAJIOIC C YUUTCIICM COBCPIHICHCTBOBATH CaAMOCTOATCIIbHO BLIpa6OTaHHBIC KpUTCPHUHU OLICHKU.

llosnasamenvuvie YVJI:

® AaHAJTM3HMPOBATh, CPABHUBATH, KJIACCH(PUIIMPOBATH U 0000IIATh (PAKTHI U SBICHUS. BBIABISATH MPHUYUHBI U CIIECTBHS MPOCTHIX SBICHUN.

® OCYILIECTBIISATH CPAaBHEHUE, KITACCU(PHUKAIINIO, CAMOCTOSATENILHO BEIOMPAst OCHOBAaHUS U KPUTEPUU JIJIsl YKa3aHHBIX JIOTHUECKUX ONepanuii;

® CTPOMTBH JIOTHYECKOE pacCyXIeHHe, BKIIOYaIolIee yCTaHOBICHHE NPUYMHHO-CIIE/ICTBEHHBIX CBS3EH.

® C03/1aBaTh CXEMATUYECKHUE MOJIEIU C BBIJICTICHUEM CYIIECTBEHHBIX XapaKTEePUCTUK OOBEKTA.

® COCTaBJIATh TE€3HUCHI, PA3JINYHBIC BU/IbI IUIAHOB (POCTHIX, CJIOKHBIX U T.I1.).

e 1peoOpa30BbIBaTh HH(GOPMALIMIO U3 OJHOTO BU/A B IPYTroi (TabIUILy B TEKCT U IIp.).

® yMETh OIPEENATh BO3MOXKHbIE HCTOYHUKHM HEOOXOMMBIX CBEJICHUH, POU3BOAUTH OMCK MH(POPMALINH, AaHATU3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.

Kommynuxamuenwvie YVJI:

CaMOCTOSATEIbHO OPTaHU30BBIBATh yUeOHOE B3aMMOJICHCTBHE B TpyIIe (OMpeAesaTh OOIIUE 1SN, PacpeIeisTh POJIH, TOTOBAPUBATHCS IPYT C JAPYrOM U
T.J.).

[IpeameTHBIMM pe3yapTaTaMU U3y4EHUs NMPEAMETA SBISIOTCS CIECAYIONME YMEHMUS:
® OCO3HAHME POJIM BEILECTB:
- OIIPEACIIATH POJIb PA3JIMYHBIX BEIIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHATD POJIb BELIECTB B UX KPYTOBOPOTE.
® PaCCMOTPEHHE XMMHYECKHX IIPOLECCOB:



- IPUBOJUTH IIPUMEPBI XUMUYECKUX IIPOLIECCOB B IIPUPOJIE;
- HaXOJIUTh YEPThl, CBUAETEILCTBYIONINE 00 OOMIMX MPHU3HAKAX XUMHUUYECKHUX IIPOIECCOB U UX Pa3IHUHUsX.
® UCIOJIb30BAHNE XUMHUECKUX 3HAHUH B OBITY:
— OOBSICHATH 3HAUEHUE BEIIECTB B KU3HU U XO34HCTBE YEJIOBEKA.
® 00BSCHATH MUP C TOUKU 3PEHUS XUMUU:
— IIEPEUNCIIATh OTIIMYUTEIbHBIE CBOMCTBA XUMUYECKUX BEILIECTB;
— pa3nu4aTh OCHOBHBIC XUMHUUYECKHUE IIPOLECCHI;
- OIIPEACIIATh OCHOBHBIE KJIACChl HEOPTAaHUUYECKUX BEILECTB;
- [IOHUMATh CMBICI XUMUYECKUX TEPMUHOB.
® OBJIQJICHUE OCHOBAMM METOJIOB IIO3HAHHUS, XaPAKTEPHBIX JJI1 €CTECTBECHHBIX HAYK:
- XapaKTepU30BaTh METO/bl XUMHUECKON HayKU (HaOJI0IeHUE, CPaBHEHHE, SIKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B [IO3HAHUU IPUPOIBL;
- IPOBOJIUTh XUMHUYECKHUE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTAThI.
® yMEHME OLICHUBATh ITOBEJCHHUE YEJIOBEKA C TOUKU 3PEHUSI XUMUYECKON O0€30IaCHOCTH 110 OTHOILIEHUIO K YEJIOBEKY U IIPUPOJIE:
- MCII0JIb30BATh 3HAHUS XUMMH IIPU COOJIIOJIEHUU MPABUJI UCIIOIb30BaHMsI OBITOBBIX XMMHUECKUX IIPENapaToB;
— pa3nuyaTh OnacHble U 0€30MacHbIE BEILECTBA.

IIpenmerHble pe3yJibTAThI:

BhINYCKHUK HAYYUTCS:

* OTHCHIBATh CBOMCTBA TBEPABIX, KHUJIKHX, Ta3000pa3HbIX BEIIECTB, BBIACISAS UX CYIIECTBEHHbIE MPU3HAKH;

¢ XapaKTEPpHU30BaTh BCUICCTBA 11O COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHaBJIMBATb MPUYMHHO-CICACTBCHHBIC CBA3HU MCKAY AJAHHBIMU XapPaKTCPUCTUKAMU
BEILIECTBA;

® paCKpbIBaTb CMBICII OCHOBHBLIX XWUMHWYCCKUX HOHATHU «aToM», «MOIJICKYJay, «XAMHWYECKHI QJICMECHT», «IIPOCTOC BCHICCTBO», «CJIOKHOC BCUICCTBO),
«BAJICHTHOCTB), UCNOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

* U300pakaTh COCTaB MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (DOPMYIT U CYIITHOCTh XUMUYECKHUX PEAKIMH ¢ TOMOIIbI0 XUMUYECKUX YPaBHEHUH;

* BBIUUCIISATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MACChl BEIIECTB, a TAKKE€ MACCOBYIO JOJIF0 XUMHUECKOTO JIEMEHTa B COEUHEHUAX ISl OLICHKU
nux HpaKTquCKOﬁ 3HAYUMOCTHU,

* CpaBHMBATh 10 COCTABY OKCHU/Ibl, OCHOBAHUS, KHCIIOTHI, COJIH;

° KJ'IaCCI/I(bI/IHI/IpOBaTB OKCHJbI U OCHOBAaHU 110 CBOﬁCTBaM, KHCJIOTBI U COJIK 11O COCTAaBY,

* IOJTH30BATHCSI TAOOPATOPHBIM 00OPYIOBAaHUEM M XUMHUYECKON TIOCYIO0H;

* IPOBOJIUTH HECJIOKHBIE XUMUYECKHUE OMBITHI M HAOIIOJCHMS] 32 M3MEHEHUSIMH CBOMCTB BEIIECTB B MPOIECCE WX MPEBpAIICHHI; COOMI0MaTh MpaBHiia
TEXHHUKHU 0€30MacCHOCTHU MPH MPOBEICHUN HAOIIOICHUI U OTIBITOB;

* pa3IMuaTh JKCIEPUMEHTATBHO KHCIOTHI W IIENOYH, TMOJB3YSACh WHAMKATOPAaMH; OCO3HAaBaTh HEOOXOIMMOCTH COOJIIOJCHHS Mep O€30MacHOCTH TpH
oOpallleHuu C KUCIIOTaMH U MIeTI0YaMHu.

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Mengeneena;

* OMUCHIBATH U XapaKTEPU30BaTh TAOIMUHYIO POpMY MEPUOANIECKON CHCTEMbI XUMUYECKUX JIEMEHTOB;




* XapaKTEpU30BaTh COCTAB ATOMHBIX SIIEP U PACHPEIEIICHUE YUCIIA 3JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSM aTOMOB XMMHUYECKHX JIEMEHTOB MaJlbIX I1€PUOJIOB
NEPUOINYECKOI CUCTEMBI, @ TAK)KE KAJINS U KaJIbLUS;

* pa3auy4aTh BUJbl XUMUUECKOM CBSI3U: HOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO HEMOISAPHYIO U METAJUIMUECKYIO;

* 1300paxkaTh JIEKTPOHHO-UOHHBIE (DOPMYJIBI BEIIECTB, 0OPA30BAHHBIX XUMHUUYECKUMHU CBS35IMH Pa3HOI'O BUJA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHUSI UX KPUCTAJUINYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METANINYECKUX;

* XapakTepru30BaTh XMMUYECKHUE JIEMEHThl U UX COEJAMHEHHS HAa OCHOBE IT0OJIOKEHHS JIEMEHTOB B IIEPUOJUYECKOM cUCTeMe U OCOOCHHOCTEH CTPOECHMS MX
aTOMOB;

* XapakTepu30BaTh HAYyYHOE W MHUPOBO33PEHUYECKOE 3HAUEHHE IMEPUOJUUECKOro 3aKOHa M IEpUOJUYECKOM CHCTeMbl XUMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa; * 00BbACHATh CYyTh XMMUYECKHUX MPOLIECCOB M UX MPUHIUITUAIBHOE OTIHYNE OT (PU3UYECKHUX;

* Ha3bIBaTh [IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEAKLU;

* YCTaHABJIMBATH MIPHHAJIC)KHOCTh XUMUUECKOW peakuy K ONpeAeIEHHOMY THITY 110 OJHOMY M3 KJIaCCH()MKALMOHHBIX MPHU3HAKOB: 1) IO YUCITy U COCTaBY
MCXO/IHBIX BEILECTB U MPOAYKTOB PEAKIMHU (pPEaKLMU COSANHEHMSI, PA3JIOKEHHs, 3aMEIIEeHUs 1 0OMEHa); 2) 10 BbIJEICHUIO WU MOIJIOLICHUIO TEIUIOThI (peakuuu
AK30TEPMHUUECKHUE U IHAOTEPMUYECKHE); 3) 10 U3MEHEHUIO CTENIEHENW OKHUCICHUS XMMHUYECKHUX 3JIEMEHTOB (PEaKMu OKUCIUTEIbHO-BOCCTAHOBUTEINbHEBIE); 4) 1O
oOpaTuMoCTH TIporiecca (peakiuu 00paTUMbIE M HEOOpaTHUMBIE);

* COCTaBJISITh YPAaBHEHHS AJIEKTPOJIUTUYCCKON JUCCOIHUAIIMH KHUCIIOT, IIENIOYEH, COJIeH; MOJNIHbIE U COKpAIIEHHbIE MOHHBIC YpaBHEHHs peakiuii oOMeHa;
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENILHBIX PEaKIIHii;

* IPOTHO3UPOBATh TMPOJYKTHI XHUMHYECKMX pEakuuid 1o (GopMylaM/Ha3BaHUSIM HMCXOJHBIX BEIIECTB; OIPENENATh HCXOJIHBIE BEIIECTBA 10
(dopMynaM/Ha3BaHUSAM NPOTYKTOB PEAKLIUY;

* COCTaBJIATh YPAaBHEHUS PEAKIUIl, COOTBETCTBYIOIINX IOCIIEA0BATENbHOCTH («IIETI0YKE») IPEBPAILIEHUN HEOPraHUUECKHUX BEIIECTB PA3IMUHBIX KJIaCCOB;

* BBISIBIIATD B IIPOLIECCE DKCIIEPUMEHTA IPU3HAKH, CBUACTEIBCTBYIOIINE O IPOTEKAHUH XUMUUECKON PEaKLInH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MAaCCOBOU J10JIEW PACTBOPEHHOTO BEILIECTBA;

* OIIPENENSITh XapaKTep CPebl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH IO U3MEHEHHUIO OKPAaCKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHBIE PEaKH, MOATBEPKIAAIOIINE HATMYUE B BOJHBIX PACTBOPAX BEIIECTB OTAEIbHBIX HOHOB

* ONpeAETATh MPUHAJICKHOCTh HEOPTaHUYECKUX BEUIECTB K OJIHOMY M3 U3YUYEHHBIX KJIACCOB/TPYIII: METAUIbI U HEMETAJIIbl, OKCHJIbl, OCHOBAHUS, KUCIIOTHI,
COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAaHUSM;

* OIPENIENSITh BAJIGHTHOCTD U CTETIEHb OKUCIIEHUS JJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPTaHMUYECKUX COEJMHEHHMH IO BaJIEHTHOCTSM M CTENEHSM OKHCIIEHHUS JJIEMEHTOB, a TaKXKe 3apsJaM HOHOB, YKa3aHHBIM B
TabJnie paCTBOPUMOCTH KUCIIOT, OCHOBAHUM U COJIeH;

* OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHUsS] (U3MUECKUX U XMMUYECKHUX CBOMCTB MPOCTHIX BEHIECTB (METANIOB M HEMETAJUIOB) M HX BBICIIMX OKCHJOB,
00pa30BaHHbBIX 3JIEMEHTaMU BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE JJIsl TPYIII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBONCTBA, XapaKTEPHbIE JUIsl KAXKI0TO U3 KJIaCCOB HEOPTaHMYECKUX BEIIECTB: KUCIOT, OCHOBAaHUH, COJEH;

* IPUBOJNUTH IIPUMEPHI PEAKIUH, TOATBEPKAAIOINX XUMUYECKUE CBONCTBA HEOPTAHNYECKUX BEILIECTB: OKCUI0B, KUCJIOT, OCHOBaHWUM U COJIEH;

* ONPEJIENSATh BEIIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEINb B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENBHBIN OaNaHC (U1 M3YUYEHHBIX PEAKIMiA) 10 MPEATI0KEHHBIM CXeMaM peaKIuii;

* IPOBOJUTH JIAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUUECKHE CBOMICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB;



BbINYCKHUK NOJYYHUT BO3MOKHOCTD HAYYUTHCH:

* IPaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TOBCEHEBHOM KU3HMU;

* 0CO3HaBaTh HEOOXOIMMOCTD COOJIOICHUS MTPABHJII KOJOTMUYECKH 0€3011acHOT0 MOBECHHS B OKpPY’KaIOIIel IPpUPOIAHOI cpere;

* IOHUMATh CMBIC]I U HEOOXOJUMOCTh COOIOICHHSI IPEANUCAHUMN, MPeIaraeMblX B MHCTPYKIIHSIX [0 UCIIOJIb30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U
Ap-;

* HCIIOJIB30BAaTh MPUOOPETEHHBIE KIIOUEBBIE KOMIIETEHTHOCTH IPU BBIIOJHEHHUH HCCIIEIOBATENIbCKUX IPOEKTOB IO HM3YUEHHUIO CBOMCTB, CIOCOOOB
IIOJIyYEHUS U PACIIO3HABAHUS BEILIECTB;

* pa3BHBaTh KOMMYHHUKATHBHYIO KOMIETEHTHOCTb, MCIOJIb3YSl CpPEACTBA YCTHOM M MHCbMEHHONW KOMMYHHUKAallMU NpU paboTe ¢ TeKCTaMH y4yeOHHKa W
JOMOTHUTEIBHON JINTEpaTypoil, CIPaBOYHBIMHM TaOJIMIAMH, IPOSBIATH TOTOBHOCTh K YBAXKCHHIO HHOM TOYKH 3PEHUS NpPU OOCYKACHUU pE3yJIbTaToOB
BBITIOJTHEHHOU PabOoThI;

* OOBEKTUBHO OIICHWBaTh HMH(POPMAIIMIO O BEHIECTBAX M XWMHYECKUMX IPOLECCaX, KPUTHYECKH OTHOCHTHCS K IICEBAOHAYYHOH wH(pOpMaIuy,
HEZ0OPOCOBECTHOH pekiiaMe, Kacarolleics NCIOJIb30BAHUS Pa3IMUHbIX BEIIECTB.

* OCO3HABAaTh 3HAYEHUE TEOPETUYECKUX 3HAHUH JJIs IPAKTUYECKOU IEATEIbHOCTH YEJI0BEKA;

* OMUCHIBATH U3YYCHHBIE OOBEKTHI KAK CHCTEMBI, IPUMEHSIS IOTUKY CHCTEMHOTO aHalln3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJUYECKON CHUCTEMBI XMMHYECKHUX AJIEMEHTOB JUIsi OOBSCHEHHS M TPEIBUACHUS CBONCTB KOHKPETHBIX
BEILIECTB;

* pa3BUBaTh UHPOPMAIIMOHHYIO KOMIIETEHTHOCTb ITOCPEICTBOM YIIIyOJIEHUs 3HAHUI 00 UCTOPUU CTAHOBJIEHUS XMMUYECKOW HAYKU, €€ OCHOBHBIX IOHSATHUH,
MIEPUOIUUECKOr0 3aKOHA KAK OJIHOTO M3 BaXKHEHIINX 3aKOHOB IMPUPOJIBI, @ TAKXKE O COBPEMEHHBIX JOCTH)KEHUSIX HAYKU U TEXHUKH.

* COCTAaBJIATh MOJIEKYJISIPHBIC U ITOJIHBIC HOHHBIC YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIINUX CYILIECTBOBAHUE B3aUMOCB3U MEKy OCHOBHBIMU KJIAaCCAMU HEOPraHUYECKHUX BEILECTB;

* IPOTHO3UPOBATH PE3YIbTAThl BO3AEHCTBHS pAa3IMUHbIX (PAKTOPOB Ha N3MEHEHUE CKOPOCTU XMMHUECKOH peaKlny;

* IPOTHO3UPOBATH PE3yAbTAThl BO3JIEHCTBUS pa3IMUHBIX (PAKTOPOB HA CMEIIEHHE XMMUYECKOI0 PAaBHOBECHSI.

* IPOrHO3UPOBATh XUMHUYECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS;

* IPOrHO3UPOBATh CIIOCOOHOCTH BEIECTBA MPOSBIATh OKHCIUTEIbHBIE MM BOCCTAHOBUTENIbHBIE CBOMCTBA C YYETOM CTENEHEH OKMCIIEHHs 3JIEMEHTOB,
BXOJSIIMX B €0 COCTaB;

* BBISBJIATH CYLIECTBOBAHME N'€HETUYECKON B3aUMOCBSA3H MEXKIY BELIECTBAMMU B PAY: IIPOCTOE BELIECTBO — OKCUJ — IMAPOKCHU]I — COJIb;

* OPraHU30BbIBATh, IPOBOJUTH YUCHHUECKHUE MPOEKTHI 110 UCCIETOBAHUIO CBOWCTB BEIIECTB, MMEIOIINX BaXXHOE MPAKTUYECKOE 3HAUCHUE.




I1. Conep:xanue yueGHOT0 mpeaMeTa

Brenenne (3 u)

X¥MHS — HayKa O BEIlIeCTBaX, UX CBOMCTBAX U IPEBPAICHUSAX.

[ToHATHE O XUMUYECKOM JIEMEHTE U (POPMax ero CyIIeCTBOBAHMS: CBOOOIHBIX aTOMax, MPOCTHIX U CIIOKHBIX BELIECTBAX.

[IpeBpamenus BemecTB. OTaMYMEe XUMHUYECKUX PeaKIUil OoT (pusnueckux siBieHUd. Poiab XumMum B KHU3HU uenoBeka. KpaTkue cBeleHUs U3 HUCTOPUU
BO3HUKHOBEHUS U pa3BuTus xumuu. [lepuon anxumun. [lonarue o ¢unocodckom kamue. Xumus B XVI B. PazButue xumun Ha Pycu. Ponb oTeuecTBeHHBIX
YYCHBIX B CTAHOBJICHUU XMMHYECKOW Haykn — paboTel M. B. JlomonocoBa, A. M. bytnepoga, /I. 1. Menaeneena.

XuUMHU4YeCKasi CUMBOJIMKA. 3HAKM XMMHUYECKHX 3JEMEHTOB W MPOHMCXOXJAECHHWE MX Ha3BaHMH. Xumuueckue (opmyinsl. MHmexcsl u ko3 uimeHTsr.
OTHOcUTENbHBIE aTOMHAS M MOJIEKYJsipHasi Macchl. PacueT MaccoBOil 10JIM XMMHUYECKOTO 3JIeMEHTa 10 popMyJie BEIIeCTBA.

[lepuoauueckas cucreMa xumuueckux snemeHToB Jl. Y. Menzeneea, ee cTpykTypa: Majble U OOJIbIIME MEPUOJIbI, TPYIILl U MOATPYIIIbI (TJ1aBHAsT U
nobounas). [lepuonnueckas cucrema Kak CpaBoO4HOE MocoOue AJis MOYy4eHUs! CBEACHUM 0 XUMUYECKUX IIEMEHTaX.

Pacuernsble 3agaun. 1. HaxoxaeHne oTHOCHTENFHOW MOJIEKYIISIPHOW MacChl BEHIECTBA 110 €r0 XMMUYECKOH (opmyrie. 2. Beruncienne MaccoBor J0u
XMMHUYECKOT0 3JIEMEHTAa B BEILIECTBE O ero (hopmyIie.

TEMA 1

ATOMBI XHMUYECKHX 3J1eMeHTOB (8 u)

AToMmbI Kak ¢opMa CYIIECTBOBAHUSA XUMHUUYECKUX AJ1eMeHTOB. OCHOBHBIE CBEJIEHUSI O CTPOCHUU aTOMOB. JloKa3aTelbCcTBa CII0OKHOCTH CTPOSHUSI aTOMOB.
OmnsiTel Pesepdopaa. [lnanerapuast Moaens CTpOEHUS aToma.

CocTaB aTOMHBIX f7iep: IPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS ATOMHAsl Macca. B3auMOCBS3b MOHATHI «IIPOTOH», KHEUTPOH», KOTHOCUTENbHASI aTOMHAs
Maccay.

M3MeHeHMe yncia IpOTOHOB B sipe aToMa — 00pa30BaHUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

W3meHenune yncia HEUTPOHOB B siApe aToMa — oOpa3oBaHHe M30TONOB. COBpEMEHHOE ONpPEEICHNE MOHATHS «XMMHUECKHM 31eMeHT». M30Tomnbl Kak
Pa3HOBUIHOCTU aTOMOB OJJHOI'O XMMHUYECKOTO DJIEMEHTA.

OnekTpoHbl. CTpOCHUE AIEKTPOHHBIX 000J0UEK aTOMOB XMMHUUYECKHX 3JIeMeHTOB Ne 1—20 mepuonuueckoit cuctemsl JI. 1. Menneneesa. [lonsarue o
3aBEpILIEHHOM M HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTHUYECKOM YPOBHE).

[lepuoanueckas cucrema xuMmudeckux snemeHToB J{. . MenzaeneeBa u crpoeHre aroMoB: (U3HUECKUN CMBICIT ITOPSIIKOBOIO HOMEpA 3JIEMEHTa, HOMepa
IPYIIIBI, HOMEpa NepPUoIa.

W3meHeHre yncia 3JeKTPOHOB Ha BHEIITHEM 3JIEKTPOHHOM YPOBHE aToMa XMMHUYECKOTO 3J€MEHTa — 00pa30BaHUE MOJIOKUTENbHBIX U OTPHUIIATEIbHBIX
noHOB. MoHbI, 00pa3oBaHHbBIE aTOMaMH METAJUIOB M HeMeTaIoB. [IpUurHbI M3MEHEHUS! METAITMYECKUX U HEMETAIUIMYECKMX CBOMCTB B IEpHOJaX U IPYIIIax.

ObpazoBanue 6uHapHbIX coeuHeHui. [TonsaTre 00 nonHoi cBsi3u. Cxembl 00pa3oBaHMsI HOHHOM CBA3H.

B3aumMoneiicTBre aTOMOB XMMHUYECKHX 3JIEMEHTOB-HEMETAIIJIOB MEX1y co00i — 00pa3oBaHME JBYXaTOMHBIX MOJIEKYI MPOCTHIX BemecTB. KoBaneHTHas
HEMNoJIIpHasi XUMUYECKasi CBSI3b. DJIEKTPOHHBIE U CTPYKTYpPHBIE (DOPMYIIBI.

B3auMoneiicTBie aTOMOB ~ XMMMYECKHX JJIEMEHTOB-HEMETAJUIOB MeXJAy co0oii — oOpa3oBaHue OWMHApHBIX COECJUHEHHUH HEMETaJlIOB.
DNeKTpOOTPUIIATETLHOCTE. [IOHSITHE O KOBAJIGHTHOM MOJIAPHOM CBSI3H.



B3aumMoneiicTBre aTOMOB XMMHUYECKHX 3JIEMEHTOB-METAIJIOB MEXAY CO00i — 0Opa3oBaHuEe METATMYECKUX KpHcTaioB. [ToHATHE 0 MeTaMYecKon
CBSI3H.
JdemoHcTpanuu. Mozenu aTOMOB XUMHUYECKUX 271eMeHTOB. [lepuonudeckas cucremMa xumuueckux anemeHToB . M. Menaeneesa.

TEMA 2

Ipocroie BemecTna (5 u)

[TonoxxeHne MeTasuioB U HEMETAJUIOB B IEPHOJUYECKON cHcTeEME XuMuyeckux anemMeHtoB JI. M. Menneneesa. BaxkHelmume npocTble BemeCTBA —
METaJUTbL: KeJe30, ATFOMUHUHN, KaJbIlUi, MarHui, HaTpui, Kanui. O0mme Gpuznyeckue CBOWCTBA METAILIIOB.

Bakneiinme nmpocThie BemecTBa — HEMETAIIbI, 00pa30BaHHBIC AaTOMAaMHU KHCIIOPO/Ia, BOJAOPOA, a30Ta, cephl, pocdopa, yriaepoma. CriocoOHOCTh aTOMOB
XUMHUYECKUX DJEMEHTOB K OOpa30BaHUIO HECKOJBKHUX IMPOCTHIX BEIIECTB — aJUIOTPONUs. AJUIOTponHble MoauduKamuu Kuciopoaa, docdopa u ojopa.
Meramueckie 1 HEeMETATHYECKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBHOCTD JIENIEHUS ITPOCTHIX BEIIECTB HA METAJLIBI M HEMETAJLIIBI.

[TocTostnaas ABoraapo. KonmnuecTBo BemectBa. Mok, MossspHas macca. MossipHbIii 00beM ra3000pa3HbIX BeliecTB. KpaTHbie eIMHUIBI KOJMYECTBA
BEIIECTBA — MHUJUTUMOJIb M KHJIOMOJIb, MHJUTUMOJISIpHAST M KHJIOMOJISIPHAsE MAacChl BEIIECTBA, MUJUTUMOJISPHBIA M KHJIOMOJISIPHBIH OOBEMBI Ta3000pa3HBIX
BCIIECTB.

PacueTsl ¢ uCMOIb30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBAY, «MOJIAPHAS MACCa», «MOJISIPHBIM 00HEM Tra30B», «IOCTOSIHHAST ABOTAIPO».

Pacuernsbie 3agauu. 1. Brruncnenue MONSIpHOM Macchl BEIIECTB MO XMMHUYECKUM (Qopmynam. 2. PacdeTsl ¢ MCMONb30BaHHEM MOHITUN «KOJTHYECTBO
BEILIECTBAY, «MOJISIPHAST MAcCCay, «MOJISIPHBIA 00bEM Ta30B », « TOCTOSTHHAsT ABOTAJIpo ».

TEMA 3

CoequHeHHs XUMUYECKHX 3j1eMeHTOoB (9 u)

Crenenp oxucienus. OmnpeneneHue CTENEHM OKHCIEHHUS 3JEMEHTOB M0 XuMHueckod (opmyne coeauHeHus. CocraBieHue (opMysl OWHAPHBIX
coeiMHeHui, o0muil cnoco0d UX Ha3blBaHUsA. BUHApHbBIE COeAMHEHUS: OKCHIBI, XJIOpUIb, Cyabuasl U ap. CoctaBnenue ux Gopmyi. IIpeacraBurenu oKCUaoB:
BOJIa, YIJIEKUCIIBIN a3 U HerauieHast u3BecTh. [IpecTaBuTenu JeTyunx BOJOPOAHBIX COEIMHEHUI: XJIOPOBOJOPOI U aMMHAK.

OcHoBaHMsI, UX COCTaB M Ha3BaHUs. PacTBopuMOCTh OCHOBaHMH B Boje. Tabiuia pacTBOPUMOCTH THUAPOKCHIIOB M cojiel B Boje. IlpeacraButenu
iesouei: TMIPOKCHU bl HaTpHs, Kayns U Kaiblus. [loHsTHe 0 kauecTBeHHbIX peakuusix. MHaukaTopel. 3MeHeHne oOKpacku HHIMKAaTOPOB B ILIETIOYHOU Cpefie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccugukanus xucnot. IlpeacraButenu KUCIOT: cepHasi, cojisiHas U a30THasA. MI3MeHeHue oKpacku MHAMKATOPOB B
KHUCJIOTHOM cpenie.

Conu Kak MpOU3BOJHBIE KUCIOT M OCHOBaHUH. VX cocTaB u Ha3zBaHus. PacTBopumocTs coneil B Bose. IlpeacraButenu coseii: Xiaopua HaTpusi, KapOoHaT
u docdar KanpLus.

AMopQHBIE 1 KPUCTAJUIMYECKHUE BEIIECTBA.

MexMoeKkyaspHble B3auMoIeHCTBUSA. THUIBI KPUCTAJUIMUECKUX PEIIEeTOK: MOHHAs, aTOMHAas, MOJEKYJspHas U MeTaJInuecKas. 3aBUCHMOCTbh CBOMCTB
BELIECTB OT TUIOB KPUCTAITIMYECKUX PELIETOK.

BemecTBa MOJIEKyISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa JIJIsl BEIIECTB MOJIEKYJISIPHOTO CTPOSHHUSI.

Yuctele BemecTBa U cMecu. [IpuMepsl XKUAKUX, TBEPAbIX M ra3oo0pa3HbIx cMeceil. CBoiicTBa uMCTBIX BemlecTB M cMecei. Mx coctaB. MaccoBas u
o0OBbEMHasl 10JI1 KOMIIOHEHTa cMecH. PacdeTsl, CBsi3aHHbIE C UCIIOJIB30BAHUEM TTOHSATHUS «IOJIS».

PacueTrnsble 3agaum. 1. Pacuer MaccoBoil 1 00beMHOH J10JIeii KOMIIOHEHTOB CMECH BellecTB. 2. Boluncienne MaccoBoil oM BelIecTBa B pacTBOPE IO
M3BECTHOM Macce pacTBOPEHHOI'O BELIECTBa M Macce pacTBoputens. 3. BrlumciieHne macchl pacTBOPSIEMOro BELIECTBa M PacTBOPHUTENS, HEOOXOIUMBIX IJIf
IIPUTOTOBJIEHUS OIPEIEICHHON MACChl PACTBOPA ¢ U3BECTHOM MacCOBOU J10JIEW PACTBOPEHHOIO BEILIECTBA.



JemoncTpamuu. OOpasisl OKCUI0B, KHCIOT, OCHOBAaHHHN M coJieid. MoIe)in KpUCTaUTHUECKUX PEIISTOK XJIOpUIa HaTpus, anMasa, okcuaa yriepoaa (1V).
B3priB cmecu Bomoposia ¢ BozayxoM. CriocoObl pa3aeneHus cmeceit. JIucTUIisaus BOIbI.
JlaGopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 00Opa3jaMu BEIIECTB Pa3HbIX Ki1accoB. 2. Pa3znenenue cmecei.

TEMA 4

N3menenus, npoucxoasime ¢ Bemecramu (16 u)

[TonsTre sABIEHUN KaKk M3MEHEHUH, IPOUCXOAIINX C BEIIECTBAMU. SIBJIEHHUS, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOEHMS BELIeCTBa MpU
IIOCTOSIHHOM €ro cocraBe, — (usndeckue spieHus. Ou3nyeckue sSBICHUS B XUMHM: JUCTHIUIALUSA, KPUCTAJIM3alMs, BbIIapUBAHUE M BO3TOHKAa BEILECTB,
HEHTPUPYTUPOBAHUE.

SIBrieHus, cBA3aHHbIE C N3MEHEHHEM COCTaBa BEIECTBA, — XMMHUUYECKHe peakiuu. [Ipu3Haku u ycaoBus MpoTeKaHUsl XUMHUYECKUX peakuuid. [Tonstre 00
9K30- ¥ 3HJOTEPMHUUECKUX peaklMsIX. Peakiiuu ropeHns Kak YacTHBIN Cilydail SK30TePMUUECKHUX PEaKIHi, TPOTEKAOLIUX C BbIIEJICHUEM CBETA.

3aKOH COXpaHEeHHUsl MacChl BellecTB. XMMUYECKHE ypaBHEHUs. 3HaUeHUe UHJEKCOB U K03 dueHToB. CocTaBieHUe ypaBHEHUNH XUMUYECKUX PEaKLUil.

Pacuersl mo xuMuyeckuMm ypaBHeHUsIM. PerieHne 3aau Ha HaXOXACHUE KOJIMYECTBA BEILECTBA, MAacChl WIM 00beMa MPOJyKTa pEeaklUy M0 KOJINYECTBY
BEIIECTBA, Macce WM 00beMYy HMCXOAHOTO BelllecTBa. PacyeTbl ¢ HMCIOJIb30BaHUEM IOHATHUS «I0JI1», KOIJla MCXOAHOE BEIIECTBO JaHO B BMJE pacTBOpa C
3aIaHHOM MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA UIIU CONEPIKUT ONPEICICHHYIO JTOJII0 IPUMECEH.

Peakuuu paznoxenus. [Tonstue o ckopoctu Xxumuueckux peakuuid. Karanusaropsl. @epMeHTSI.

Peakuuu coennnenus. Katanutuueckue u HekatanuTuueckue peakiuu. OopaTumble 1 HeoOpaTUMbIE PEAKILINH.

Peakiuu 3amenieHust. DIEKTPOXUMHUUECKUH PsJ] HANPSHDKEHUI METalIoB, €ro UCIOJIb30BaHUE JJIsl IPOTHO3UMPOBAHUS BO3MOXHOCTH NMPOTEKAHUS peaKIui
MEX/1y METAJUIAMU U PACTBOPAMU KHUCIIOT. Peakiiuy BHITECHEHUS OJIHUX METAJUIOB U3 PACTBOPOB UX COJIEN JPYTMMHU METalIaMu.

Peakiiun ooMena. Peakiiuu HeliTpanu3anuu. Y CI0BUS NPOTEKaHUS peakiiii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMHYECKUX peakuui (M0 NMPU3HAKY «YHCIO U COCTAaB MCXOAHBIX BELIECTB U NPOAYKTOB pEaKIMM») Ha MHpPUMEpE CBOMCTB BOJbL. Peakius
pa3iIokKEeHUsT — DIIEKTPOJIU3 BOABI. Peakunm coequHeHUs] — B3aUMOJACUCTBHE BOABI C OKCHJIAMU METAJUIOB U HeMeTaysioB. [loHsaTue «ruapokcunp». Peaknun
3aMEIIEeHUs] — B3aUMOJIEWCTBHE BOJBI C LIEIOYHBIMU M IIET0YHO3EMEIbHBIMU MeTaliaMu. Peakiiuu oOMeHa (Ha mpuMepe ruiposinsa cylb(uaa alTtoMUHUS U
KapOuIa KambIusl).

Pacuyernsie 3agauu. 1. Boruncinenue no XMuMUYeCKUM YpaBHEHHSIM MacChl MM KOJIMYECTBA BELIECTBA 110 U3BECTHOW Macce WM KOJMYECTBY BEIIECTBA
OJTHOTO M3 BCTYMAIOLIMX B PEaKIUI0 BEIIECTB WIM MPOAYKTOB peakuuu. 2. Bblumcienue Macchl (KOJIMYECTBA BellEeCTBA, 00bEMa) MPOJIYKTAa PEaKIUH, €Clu
M3BECTHA Macca MCXOJHOIO BEIIECTBA, COAEPIKALIErO OMNPEAEICHHYIO JOJII0 NpuMeced. 3. BpluncineHne Macchl (KOJIMYECTBA BeLECTBA, 00beMa) MPOAYKTa
peaxkuu, eciii U3BECTHA Macca pacTBOpa U MaccoBasi 10JIs1 paCTBOPEHHOTO BEILECTBA.

Jemoncrpanuu. [Ipumeps! pusndeckux siBIEHUN: a) IUIaBlieHue napaduHa; 0) BO3TOHKA M0/1a UM OEH30MHON KUCIIOTHI; B) paCTBOPEHUE ITepMaHraHaTa
Kanmus; T) aud@y3us AYMIUCTBIX BEHICCTB C TOPSIIEH JTaMIOYKH HaKaluBaHWs. [IpuMepbl XMMHUYECKUX SIBICHW: a) ropeHue Marnus, docdopa; 0)
B3alMO/ICIICTBHE COJITHON KUCJIOTHI C MPaMOpPOM MJIM MEJIOM; B) moirydyeHue ruapokcuaa meau (11); r) pactBopeHue mojiydeHHOTo TUAPOKCUIA B KUCIOTaX; 1)
B3auMosieiictBue okcuna menu (I1) ¢ cepHoil KUCIOTOM MpU HAarpeBaHUM; €) Pa3oKEHHE MEepMaHTraHaTa Kallus; ’K) B3aUMOJIEHCTBHE pa30aBICHHBIX KHUCIOT C
METaJuIaMU; 3) Pa3sIoKeHUE EPOKCUAA BOIOPO/IA; H) IIEKTPOJIN3 BOJBI.

JlaGopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH MCIIAPEHUs BOJBI M CIIMPTA 10 MCUYE3HOBEHMIO MX Karleslb Ha (puiabTpoBaibHOM Oymare. 4. OkucieHne
MeAu B IUIAMEHHU CIHUPTOBKU WM ropeiku. 5. [lomyTHeHMEe M3BECTKOBOM BOJBI OT BbIIBIXaeMOro yriiekucioro rasza. 6. Ilomyuenue yriekucioro rasza
B3aMMOJICHCTBHEM COJIBI M KHCIIOTHL. 7. 3aMeleHue Meau B pactBope xinopuaa meau (1) sxenezom.

TEMA 5



IIpakTukym Ne 1

IIpocTeiimme onepanuu ¢ BemecTBoMm (J u)

1. IlpaBuna TexHUKU 0€30MaCHOCTH MPHU paboTe B XuMHUecKoM kabunere. [Ipuembl oOparenus ¢ 1ab0paTopHbBIM 000PYJIOBAaHUEM U HArpeBaTeIbHBIMU
npubopamu. 2. HabmroneHus 3a M3MEHEHUSIMHU, MPOUCXOIAIIUMU C TOPAIIEH CBEYOM, M UX ONMUcaHue. 3. AHaIW3 MOYBHI U BOJbI. 4. [IpU3HAKKH X UMHUYECKUX
peakuuii. 5. [IpuroroBieHue pacTBopa caxapa v OIpEAEIEHUE MAaCCOBOM JOJIM €T0 B PacTBOpPE.

TEMA 6

PacTrBopenne. PacTBopbl.

CBoiicTBa pacTBOPOB JI€KTPOJIUTOB (18 u)

PactBopenune kak (usuko-xumudeckuil npouecc. [loHsTue o ruaparax um kpuctauioruapaTtax. PactBopumocts. KpuBble pacTBOPUMOCTH Kak MOJEIb
3aBUCHUMOCTH PACTBOPUMOCTH TBEPJBIX BELIECTB OT TemIiepaTypbl. HachlllleHHbIe, HEHACBHILIEHHbIE U IEPECHIIICHHbIE PACTBOPHI. 3HAYEHUE PAaCTBOPOB IS
IIPUPOJBI U CEIBCKOT0 XO35ANCTBA.

[TonsTrie 00 BIEKTPONUTUYECKON AMCCOLMALMM. DJEKTPOJIUTHI M HEAIEKTPOJUTHL. MexaHu3M JUCCOLUALUU IEKTPOIUTOB C PA3JIMYHBIM TUIIOM
XUMHYECKOH cBsi3U. CTENeHb MEKTPOIUTUYECKOM tucconuanui. CHUIIbHBIE U C1a0ble 3JIEKTPOJIUTHI.

OCHOBHbBIE TIOJIOKEHUSI TEOPUU DIIEKTPOJUTHUECKON auccouuanuu. VoHHbIE ypaBHEHHUs peakuuil. YCIOBHUS NPOTEKAaHUS pPEaKLUMM OOMEHAa MEXIY
NIEKTPOJINTAMU 10 KOHIIA B CBETE MOHHBIX IIPEICTaBICHUMN.

Krnaccudukanus HOHOB U UX CBOICTBA.

Kucnotsl, ux knaccudukanus. [ucconuanuss KMCIOT U UX CBOWCTBA B CBETE€ TEOPUHU SJIEKTPOJUTHUECKOW Auccouluanvu. MojeKyaspHble U MOHHBIE
YpaBHEHHUs peakuil KUCIOT. B3aumoaeiicTBie KUCIOT ¢ MeTaJUIaMU. DJIEKTPOXUMUYECKUI psiJl HAlIpsDKEHUH MeTailioB. B3aumoaeiicTBiue KUCIOT ¢ OKCHIaMu
MeTauIoB. B3aumopelicTBie KMCIOT C OCHOBAaHUSIMU — peaklus HeWTpanu3auuu. BzaumoseilictBue kuciot ¢ consiMu. Mcnonb3oBaHue TaOIUIbl paCTBOPUMOCTH
JUIS. XapaKTEPUCTUKU XUMUYECKUX CBOMCTB KHUCIIOT.

OcHoBanus, ux kiaccudukanus. Jluccouumanus OCHOBaHMH M MX CBOWCTBA B CBETE TEOPUHU DIIEKTPOJIMUTHUYECKOM Iuccoruanuu. B3aumoneiictBue
OCHOBaHUH € KMCIOTaMHU, KUCIOTHBIMU OKCUAAMHU U cojsiMu. Mcnonb3oBaHue TabIUIbl paCTBOPUMOCTH JIJISl XapaKTEPUCTUKH XUMHUYECKUX CBOMCTB OCHOBAHUU.
Pa3no)xeHne HEpacTBOPUMBIX OCHOBAHWM IIPU HAarpPEBaHUU.

Comu, ux knaccuukanuss M JUCCOLMALUS PA3NIUYHBIX THUMNOB cosied. CBOHCTBAa cojeil B CBETE TEOPUM BJIEKTPOIMTUYECKON JHCCOLMALINU.
B3aumopneicTBue coneil ¢ MeTalaMH, yCIOBHsI IPOTEKAaHUS dTHX peakuuid. BzaumonelicTBue cosiell ¢ KMCIOTaMHM, OCHOBAHHUAMHM M cojsiMu. Mcnons3oBanue
Ta0JINLIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJICH.

O06o00mieHne cBeieHn 00 okcH1ax, UX KiIacCu(UKAMN U XUMUYECKUX CBOMCTBaX.

I'enernyeckue psapl METAIOB U HEMETAIIOB. ['eHeThueckas CBSI3b MEXKy KJlacCaMU HEOPTaHUYECKUX BEIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH. OKUCIUTEND U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAaHOBJICHUE.

Peakuuu noHHOrO OoOMEHa M OKMCIMTEIbHO-BOCCTAHOBUTEIbHBbIE peakiuu. CocTaBleHHWE YpaBHEHUH OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUuit
METOIOM 3JIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE MPE/ICTAaBICHUH 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX MPOIECCAX.

JemMoHcTpanuu. VcnplTaHue BELIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOJHOCTb. J[BUKEHHE OKPAIIEHHBIX MOHOB B 3JIEKTPUYECKOM I10JI€. 3aBUCUMOCTD
ANEKTPONPOBOTHOCTH YKCYCHOM KHCIIOTHI OT KOHIEHTpauuu. B3zaumonelicTBue HUHKA ¢ cepol, cosiHOM Kuciorou, xymopugaoM meau (ll). I'openune maruums.
B3anmoneicTere XJIOpHOM U CEPOBOAOPOIHOM BOJBI.

JlabopaTopHble onbITHI. 8. Peakiu, xapakTepHbIe I paCTBOPOB KUCIIOT (COMSHON WK cepHOM). 9. Peakiuu, xapakTepHbIe I PaCTBOPOB IIEIOYEH
(rugpoxcunoB HaTpusa win kanus). 10. IloaydeHue u cBolicTBa HEpPACTBOPUMOTrO OCHOBaHUs, HanpuMmep ruapokcuaa meau (I1). 11. Peaknuu, xapakrepHsie u1s



pactBopoB couei (Hanpumep, ans xjgopuna meau (Il). 12. Peakuuu, xapakrtepHble Uisi OCHOBHBIX OKCHIOB (Hampumep, AJis okcuaa kanbius). 13. Peakuum,
XapakTepHbIe JJI1 KUCIOTHBIX OKCUAOB (HampuMmep, Ui YIIEKUCIIOro ras3a).

TEMA 7

IIpakTukym Ne 2

CBoiicTBa pacTBOPOB JIEKTPOJIUTOB (4 u)

6. MonHble peakuuu. 7. YCIOBUSA NPOTEKAHUS XMMHUYECKHUX pEaKLUUi MEXAY pacTBOpaMH 3JIEKTPOJMTOB 10 KoHIA. 8. CBoilcTBa KHUCIOT, OCHOBAHUH,
OKCHJIOB U cojiel. 9. Pelenne skcriepuMeHTaIbHbIX 3a/1a4.



I11. TemaTuueckoe NJJAaHUHPOBAHUE C YKA3aHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX HA OCBOCHUE Ka:KI0H TeMbI

Ne | Koanuec Tema ypoka Buapbl aesiteabHOCTH
H/H TBO IKCKYPCHH, MIPAKTUYECCKas
4aCcoB pabdoTa, NIPOeKThI
1. 1 Beeoenue. llpenver xumuu. BemectBa. Posib XUMuu B )KU3HU YEJIOBEKA.
2. 1 Ilepuoauueckas cucrtema xumudeckux anemenToB /.M. MenneneeBa. 3Haku
XUMHUYECKHUX DJIEMEHTOB.
3. 1 Xumuueckue popmyiibl. OTHOCHTETbHAS ATOMHAs M MOJICKYJISIPHBIE MACCHI.
4, 1 I'nasa | Amomul xumuueckux rnemenmos. OCHOBHBIE CBEJICHUS O CTPOSHUH aTOMOB.
Jlemoncmpayus «Mooenu amomoe xumuieckux 31eMeHmos»
S. 1 W3menenus B coctase si/iep aTOMOB XUMHUYECKHUX JIEMEHTOB. M30TOIbI.
6. 1 CTtpoeHue 3JIeKTPOHHBIX 000JI0UEK.
7. 1 M3MeHenune yncna 3J1eKTPOHOB Ha BHEITHEM SHEPreTHYECKOM YPOBHE.
8. 1 BsaumopeiicTBie aTOMOB 3JIEMEHTOB — HEMETAJJIOB MEKY COOOI.
0. 1 KoBasienTHas monsipHas XUMUYECKasi CBA3b.
10. 1 Meraunueckas XUMHUYECKas CBS3b. Jlabopamopnas
paboma Ne 1.
«Cocmasnenue
mooenet MOLeKyl U
KPUCTAILILO8 C PA3ZHBIM
8UOOM
11. 1 Camocmosmenvras
paboma no meme:
«Buovl xumuueckoii
CeA3UY
5
12. 1 I'naga |l IlIpocmuie sewsecmea.
[IpocTble BelecTBa METAIIIBI U HEMETAJUIBI.
Hemoncmpayusn
OO0pa3ipl THIIMYHBIX METAJUIOB, HEMETAJUIOB.
13. 1 KonnuecTBo BemecTna.
14. 1 MouisipHblii 00BEM raz3oB.
15. 1 IlonroroBka Kk KoHTpoJbHOU paboTte 1o Teme: «lIpenqmer xumuu. Bemecta. ATOMBI.




16. 1 Konumponvnas paboma
Ne | no meme:
«IIpeomem xumuu.
Bewecmea. Amomuoiy.
17. 1 I'nasa |11 Coeounenun xumuueckux snemenmos. CTernieHb OKUCIICHHUS.
18. 1 Oxcuzpl U J1eTydne BOJIOPOAHBIE COCTUHEHUSL.
Hemoncmpayusn
3HAKOMCTBO ¢ 00pa3liaMi OKCHIOB
19. 1 OcHoBaHwusl.
Jlemoncmpayusn
3HAKOMCTBO C 00pa3liaMy OCHOBAaHUM
20. 1 Kucnotsr.
Hemoncmpayun
3HAKOMCTBO ¢ 00pa3liaMu KUCIOT
21. 1 Comn. Jlabopamopnas
paboma Ne 2
«3nakomcmao ¢
obpasyamu eeujecmas
PA3HBIX KILACCOBY.
22. 1 Kpucrannuueckue pemerku.
23. 1 YucTele BeECTBA U CMECH. Jlabopamopnas
paboma Ne 3
«Pazoenenue cmeceiiy
24, 1 MaccoBass 1 00beMHast 10T KOMITIOHEHTOB CMECH.
25. 1 Pemenue 3agau no reme: «MaccoBasi 1O,
26. 1 I'nasa \N Hzmenenus, npoucxooaujue c eewjecmeamu.
dusnueckue IBJICHUS B XUMUHU
217. 1 XUMHYECKUE pEaKLIUU. Jlabopamopnas
paboma Ne 4
«Qusuueckue u
XUmuyecKkue s16JeHUs .
28. 1 XHWMHUYECKUE YPAaBHEHMUSI.
29. 1 PacyeTsl Mo XMMHUYECKUM YpaBHEHUSIM.
30. 1 Konumponvnas paboma

No 2 no meme:
«Coedunenusn




XumuuecKux

971€MEHM 08.
Xumuueckue
YpasHeHus)

31- 2 Peakiuu paznoxxenus.

32.

33- 2 Peakinu coennaenus.

34.

35- 2 Peaxiuu 3amerienus.

36.

37- 2 Peakiiuu ooMeHa.

38.

39. 1 Tunel XUMHYECKUX peakluid Ha MPUMEPE CBONCTB BOJIBI.

40. 1

41. 1 I'nasa \V Ilpocmeituwiue onepayuu c éeuwiecmeom (Xumuueckuii RPAKMUKym) Ilpakmuueckas paboma
Ne I «llpuemvt
obpawenus ¢
1ab6opamopHuIM
0bopyodosanuemy

42. 1 Ipaxmuueckas paboma
Ne 2 «Habarooenue 3a
eopswelt ceevouy

43. 1 Ilpakmuueckas paboma
Ne 3 «Ananusz nouswt u
800b1»

44, 1 Ipaxmuueckas paboma
Ne 4 «IIpucomosnenue
pacmeopa caxapa u
pacuyem e2o0 Maccosou
00U

45. 1 I'nasa /| Pacmeopenue. Pacmeoput.

PactBopeHue . PacTBOPUMOCTD BEIIECTB BOJE.

46. 1 DJIEKTPOJIMTHYECKAS] TUCCOIUAIIHSL.

47. 1 OCHOBHBIE TIOJIOKEHUS IIEKTPOTUTHIECCKON AUCCOIHAITHH.

48. 1 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1o TemaM: « TUMbl XUMHUYECKUX peakuuid. Teopus

3HCKTpOJ]HTH‘-ICCKOﬁ JUCCOIIMAIIUN).




49.

[ToxroroBka k KOHTpoJbHOU padoTe Ne 3 o remam: «THUITBI XUMHUYECKUX peaKLUil.
Teopust AEKTPOTUTAYECKON AUCCOIUALIII).

50.

Koumponvnan paooma
Ne 3 no memam:
«Tunwvl xumuyeckux
peaxyuii. Teopusn
INEeKMPOTUMUYECKOTL
ouccouuauuu.

51-
52.

Honnsle ypaBHEHHUS.

Xumuveckuii OuKmatm.

53.

Ipakxmuueckas paboma
Ne 5 «Honnvie
peaxryuu»

o4,

KucnoTsl, ux xnaccudukamnus u CBOHCTBA.

Camocmosmenvhas
paboma: «HoHnubie
VpasHeHUsA)

55.

OCHOBaHI/ISI, ux KHaCCI/I(I)I/IKaI_II/IH M CBOMCTBA.

I'pynnosas paboma

56.

-

Oxcuipl, uX Kiaccu(uKanus 1 CBOIMCTBA.

Paboma 6 napax

S7.

Comm, ux kinaccuukanys u CBOMCTBA.

HnousuoyanvHole
3a0anus

58.

Ipaxmuuecxas paboma
Ne 6 « Ceoticmea
KUC/10m, OCHOBAHULL,
OKCUOO08 U cOoTlely.

59-
60.

['eneTnyeckas CBsI3b MEXKy KilacCaMH BEIIECTB.

IIpoBeneHune
MHTETPUPOBAHHOTO
ypOoKa XUMHH U
OHMOJIOTHH 110
000011IeHUTO
MPEACTABICHUI O POJn
PacTBOPOB B )KMBOU U
HEXKHMBOU IPUPOJIE

61.

Ipaxmuueckas paboma
Ne 7 «Pewenue
IKCNEPUMEHMATLHBLX
3a0auy.




62-

OKMCIINTEJIFHO — BOCCTAHOBUTEIIbHEIE pCakuunu.

63.

64. Camocmosmenvras
paboma:
«OKucnumenvHo —
goccmanosumenvHvle
peaxyuuy

65. O6o06mienne marepuaia mo remam: «Kiaccel HEOpraHMUECKUX COCAMHEHUI.

["'eHeTHYeCcKasi CBA3b MEXAY KJIacCaMH HEOPTaHUYECKUX COCTMHEHUID)

66. O6o006mu1enne mMarepuaia 1o teme: « TUIbl XUMHYECKUX peakuiiy

67. Koumponvnan paboma
3a 200.

68. AHanu3 KOHTPOJIBHOW paboTHI 3a TOJI. Ananuz KOHmMpPobHOU

pabomul 3a 200.




MyHUIIUTIaTEHOE aBTOHOMHOE 00111e00pa30oBaTeIbHOE YUPEKICHNE
[TerenuHckas cpenuss 001eo0pa3zoBaTeIbHas KO
yi. Jlenuna, a. 25, c. [lerenuno, SnyropoBckuii paiion, TromeHckast o6macts, 627047 ten./dakce 95-155 MHH/KIIIT 7228001043/720701001 OI'PH
1027201463728 chkolapetelino@mail.ru
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Ha 3aCeNaHUK 3aMECTHTENIEM IUPEKTOPA [0 TPUKA30Mc=
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Tportokon Ne 1 _ %” Ne 8670,
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PaGouas nporpamma
10 XUMUU
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|. Ilnanupyemble pe3y/ibTaThl:
JInuHOCTHBIE pe3yJIbTaThl 00y4YeHH s
Yyamuics 10JIKeH:
3HamMb U NOHUMAMb: OCHOBHBIC MCTOPUYECKHE COOBITHS, CBSI3aHHBIE C PAa3BUTHEM XUMHM M OOILECTBA; AOCTHKEHMs] B 00JACTH XUMHHM M KYyJIbTYpHbIE
TPaJULMHU (B YACTHOCTH, HAy4YHbIE TPAJUIIMK) CBOCH CTpaHbl; OOIEMHUPOBBIE TOCTHKEHUS B 00JaCTH XUMHUM; OCHOBHBIC NPUHLIMIIBI U NIPaBHJIa OTHOLICHUS K
IPUPOJIE; OCHOBBI 3J0POBOTO 00pa3a KU3HHU U 3I0pPOBbECOCPETAIONTNX TEXHOIOTHIA;
IpaBUiIa TMOBEACHUS B YPE3BBIYAMHBIX CUTYAIMSIX, CBA3AHHBIX C BO3ICHCTBUEM PA3IMYHBIX BEIIECTB; OCHOBHBIC MpaBa M O0S3aHHOCTH TPaKJaHWHA (B TOM
YHCJIe YYallerocs), CBA3aHHbIe C IUYHOCTHBIM, TPO(ECCHOHANBHBIM U )KU3HEHHBIM CAMOOIIPE/IEIICHUEM;
COLMAJIbHYIO 3HAYMMOCTb U COZiep KaHue Npodeccuii, CBA3aHHBIX ¢ XUMUEH;
UCHBIMBIEAMb. TYBCTBO TOPJOCTH 33 POCCHMCKYI0 XMMUYECKYIO0 HAyKy U yBa)KCHUE K UCTOPUM €€ Pa3BUTHUSA;, YBAKCHHUE U NPUHATHE JTOCTHKCHUM XHUMHUM B
MUDE; JII000Bb K MPUPOJEC; YBAKEHUE K OKPYKAIOIIMUM (Y4allUMCs, YIUTENSAM, POJUTENIAM U Ap.) — YMETh CIyllaTh U CJbILIaTh NapTHEpa, MPU3HABATh IPaBO
KaX/I0r0 Ha COOCTBEHHOE MHEHHUE, IPUHUMATh PELICHUs C YY4eTOM IMO3MLUH BCEX YYACTHHMKOB; YYBCTBO MPEKPACHOTO M 3CTETMUECKUX UYBCTB Ha OCHOBE
3HaKOMCTBA C MMPOM BEIIECTB U UX MPEBPAIIECHUI; CAMOYBA)KEHUE U YMOLIMOHAIBHO-TIONI0KUTEJIbHOE OTHOILIEHHE K ce0e;
npu3Haeamyp: NEHHOCTD 3J0POBBS (CBOETO U JAPYTHUX JIIOJIEH); HEOOXOIMMOCTh CaMOBBIPAKEHHUSI, CAMOpEeaIN3aliH, COIIUAILHOTO MPU3HAHUS;
0co3Haeamp: TOTOBHOCTH (WJIM HETOTOBHOCTH) K CaMOCTOSITENIbHBIM IOCTYIKaM M JEWCTBUSAM, OTBETCTBEHHOCTh 3a UX pE3YyJbTaTbl; FOTOBHOCTH (MJIU
HETOTOBHOCTB) OTKPBITO BBIPAKaTh U OTCTAUBATh CBOIO IMO3HUILIMIO U KDUTUYHO OTHOCHUTHCSA K CBOMM IOCTYIIKaM;
nPOAGAAMY: FKOIOTUYECKOE CO3HAHUE; HOOPOKEIATeNIbHOCTh, JOBEPUE U BHUMATEIBHOCTh K JIFOJSIM, TOTOBHOCTh K COTPYAHHUYECTBY U APY*kKOe€, OKa3aHUIO
MOMOIIH T€M, KTO B HEM HyXaaercs; 0000IIeHHbIN, YCTOMUUBBIN 1 N30MpaTeIbHbIN 103HABATENbHBIN HHTEPEC, UHUIMATUBY U JII0OO03HATEIbHOCTh B U3yUYEHUU
MHUpa BELIECTB M PEaKIHi; 1eIeyCTPEeMIEHHOCTh U HAaCTOMYMBOCTh B JIOCTH)KEHUM LI€JI€H, TOTOBHOCTh K MPEOJOJICHHUIO TPYJHOCTEH; yOek JAEHHOCTh B
BO3MO>KHOCTH ITO3HAHUS IPUPO]IbI, HEOOXOIMMOCTH Pa3yMHOT'0 MCIOIb30BaHUS JOCTHXKEHUN HAYKU U TEXHOJIOTHH JIsl pa3BUTHS OOIIECTBA;
YMembp: YCTaHABJIMBATBH CBSA3b MEXKIY LIEIbIO U3YYEHHUS XUMUHU U TEM, JJIS 4Yer0 OHA OCYIIECTBIsIeTCs (MOTUBAMHM); BBIIOJIHATh KOPPUTHPYIOLIYIO CAMOOIICHKY,
3aKJIIOYAIOIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3Y4YEHHS XUMHHM M BHECEHHUH HEOOXOIUMBIX KOPPEKTUBOB, COOTBETCTBYIOLIMX 3TarnaM M Croco0aM U3 y4eHHs
Kypca XMMUH; BBINOJHATh PETPOCHEKTUBHYIO CAMOOILICHKY, 3aKJIFOYAIOUIYIOCS B OLIEHKE Ipollecca U pe3yibTaTa W3ydeHUs Kypca XMMHUU OCHOBHOM IIKOJIBI,

IMOABCACHNUN UTOI'OB HAa OCHOBE COOTHCCCHUA ueneﬁ " pE3YJIbTATOB;



CTPOUTH KU3HEHHBIE U PO(ECCUOHATBbHBIE TIAHBI C YUETOM KOHKPETHBIX COLIMAIbHO-UCTOPUYECKUX, MTOJUTHYECKUX U SKOHOMHUYECKUX YCIOBUM; OCO3HABAThH
COOCTBEHHBIE LIEHHOCTH U COOTBETCTBHUE UX

MPUHUMAEMBIM B JKM3HU PELICHUSM; BECTH JIMAJOT HA OCHOBE PABHOMPABHBIX OTHOIICHWM M B3aUMHOTO YBaXXEHUS, BBIICIATh HPABCTBEHHBINH aCIEKT
MOBE/ICHUS W COOTHOCUTH TOCTYNKH (CBOM M JPYrHX JIOACH) U COOBITUS C NPUHATHIMH JTUYECKUMHU HOpPMaMmH; B Mpefesiax CBOUX BO3MOXKHOCTEH
MPOTUBOICHCTBOBATh ACUCTBUSAM U BIMSHUSIM, IPEICTABIISIONINM YIPO3Y KU3HHU, 3J0POBBIO U 0€30MaCHOCTH JIMYHOCTH U OOIIECTBA.

MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHU s

VYyamuiics J0J15KeH ymemp:

OTIPEACIIATh LIeTh Y4eOHOU NEATENBHOCTU C MOMOIIBI0 YUUTENS U CaMOCTOSTENIbHO, UCKATh CPEICTBA €€ OCYILECTBJICHHs, padoTas 1o IJaHy, CBEPSATh CBOU
JEHCTBUS C LIEJIbIO U MPU HEOOXOAUMOCTH HCTIPABIIATH OIIMOKH ¢ TOMOIIBIO YYUTEIS U CAMOCTOSITENILHO;

COCTABJISITh aHHOTALIMIO TEKCTA;

CO3/1aBaTh MOJENH C BBIJCICHHEM CYIIECTBCHHBIX XapaKTEPUCTHK OOBEKTa M MPEICTaBICHHEM HX B MNPOCTPAHCTBEHHO-TPAUYECKON WM 3HAKOBO-
CUMBOIINYECKOU popme;

OTIpeeNATh BUbI KIIAaCCU(UKAIIMU (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIIATH MPSIMOE JAETYKTUBHOE JIOKA3aTEIbCTBO

VYyamuiicst 10J1KeH ymemp:

paboTaTh MO COCTaBICHHOMY IUIaHY, UCTIOJIb3Ys HApSIy C OCHOBHBIMH U JIOTIOJHHUTEIbHBIE CPEACTBA (CIIPAaBOUHYIO JTUTEPATYypPy, CIOKHBIE TPUOOPHI, CpeICTBA
HKT); c momMo1pto yaurtesnst OTOMpaTh AJs pelieHus y4eOHbIX 3a1a4 He0OXO0IMMBbIE CJIOBAPH, SHIUKIIONEINHU, CIIPABOYHUKH, AIIEKTPOHHBIE JUCKH;
COTIOCTABJIATh M OTOMpATh WH(OpPMAIKIO, TONYYECHHYIO M3 PA3IUYHBIX HCTOYHUKOB (CIOBApH, SHIMKIIONEINH, CIPABOYHUKH, SJICKTPOHHBIC IWCKU, CETh
Wurepner);

MPEJICTaBISATh UHPOPMALIMIO B BHIE TAOJIHUI, CXEM, OOPHOTO KOHCIIEKTa, B TOM 4Kciie ¢ npumeHeHueM cpencts UKT;

0o(OpPMIISITH CBOM MBICIH B YCTHOW U MUCHbMEHHON PEYH C YU€TOM CBOMX YUE€OHBIX U KM3HEHHBIX PEUEBBIX CUTYallUi, B TOM YHCIIE C IPUMEHEHHEM CPEJICTB
UKT;

COCTABJISITh PELIEH3UIO HA TEKCT;

OCYIICCTBJIATE JO0KA3aTCJILCTBO OT MMPOTUBHOIO.



IIpenmeTHble pe3yJbTaThl:
BbINyCKHHUK HAY4YUTCS:

* OMKCHIBATh CBOMCTBA TBEPABIX, KHUAKHX, Ta3000pa3HbIX BELIECTB, BBIACIAS UX CYIIECTBEHHbIC IPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA 110 COCTaBy, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBATH IPUYUHHO-CIICACTBEHHBIE CBA3M MEXKAY JAaHHBIMU XapaKTePUCTUKAMHU
BELIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHUH «aTOM», «MOJIEKYJIa», «XUMHUYECKUU DJIEMEHT», «IIPOCTOE BEIIECTBOY», «CIO0XKHOE BEIIECTBO»,
«BAJIEHTHOCTBY, UCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUM;

* U300paXkaTh COCTaB MPOCTEHIIINX BEIIECTB C MOMOIIBIO XUMUYECKUX (DOPMYIT U CYITHOCTh XMMHUYECKUX PEAKIUA C TOMOIIBI0 XUMHUECKUX YPaBHEHHIA;

* BBIYUCJISITh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, a TAKXKE MAaCCOBYIO JOJI0 XUMHYECKOTO JIEMEHTa B COCIWHEHHUSX ISt
OLCHKU UX HpaKTH‘leCKOfI 3HAYUMOCTH,

* CpPaBHUBATh 110 COCTABY OKCH/IbI, OCHOBAHHUS, KUCIIOTHI, COJIH;

* KJ1acCU(UIUPOBATH OKCUIBI 1 OCHOBAHMSI [10 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTaBY;

* IIOJIb30BAThCS JIAOOPATOPHBIM 0OOPYIOBAHUEM M XUMUUYECKOU MOCYI0M;

® MIPOBOAWUTL HCCJIOKHBIC XUMHWYCCKUC OIIBIThHI 1 Ha6J'II-OI[€HI/I$I 3a U3MEHEHUSIMH CBOWCTB BCIICCTB B IPOLECCE HUX HpeBpaHIeHHfI; CO6J'IIOI[aTB nmpaBujia
TEXHHUKHU 0€30MaCHOCTH MPU MPOBEICHUHN HAOIIOACHUI U OIBITOB;

* pa3nuyaTh AKCIEPUMEHTAIbHO KHUCIOTHI M MIENOYM, MONB3YSACh MHAMKATOPAMH, OCO3HaBaTh HEOOXOAMMOCTh COONIO/EHUS Mep O0e30MacHOCTH MpHU
oOpallleHHuH ¢ KUCJIOTaMH U HIeJI0YaMHu.

* PacKpbIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menzaeneena;

* OIIMCBIBATh U XapaKTEPHU30BaTh TAOINYHYIO (HOPMY NEPUOANUECKON CUCTEMbl XUMUYECKHX AJIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEP U paclpeie]ICHUE YUCIIa SJIEKTPOHOB MO JEKTPOHHBIM CIIOSIM aTOMOB XMMHYECKUX 3JIEMEHTOB MaJIbIX MEPUOOB
NEePUOINYECKON CUCTEMBI, a TAK)KE KAl U KaJblus;

* pa3JInyaTh BHUJIbl XUMHUYECKOU CBSI3U: HOHHYIO, KOBAJIECHTHYIO MOJISIPHYIO, KOBAJICHTHYIO HETIOISPHYIO M METAININYECKYIO;

* 1300pakaTh 3JIEKTPOHHO-UOHHBIE (DOPMYIIBI BEIIECTB, 00Pa30BaHHBIX XUMUYECKHUMHU CBSI3IMHU Pa3HOTO BU/IA;

* BBISIBJISITh 3aBUCUMOCTb CBOMCTB BEIIIECTB OT CTPOCHUA UX KPUCTAINICCKUX peI_HéTOKZ HOHHBIX, aTOMHBIX, MOJICKYJISIPDHBIX, MCTAJUIMYCCKUX



* XapaKTepU30BaTh XUMHUECKUE DJIEMEHTBI U UX COSJAMHEHHS Ha OCHOBE MOJIOKECHHS 3JICMEHTOB B TIEPHUOJMYECKON CUCTEME U OCOOCHHOCTEH CTPOESHHS MX
ATOMOB;

* XapaKTepU30BaTh HAYYHOE M MHPOBO33PCHUECKOE 3HAYCHHE IEPUOJUYECKOrO0 3aKOHAa W IEPUOJUYCCKOM CHCTEMBI XUMHUYECKHX JJIEMEHTOB
. U. Menneneea; ® O0bACHATh CYTh XUMHYECKHX TPOIIECCOB U MX MPUHIMITAAIBHOE OTINYUE OT (PU3HUECKUX;

* HA3bIBATh IPU3HAKU U YCIIOBHSI MPOTEKAHUS XUMHUYECKUX PEaKIIN;

* YCTaHABIIMBATh MPUHAIC)KHOCTh XUMUIECKOU PEAKIIUU K ONPEISIEHHOMY THUITY 110 OJJHOMY U3 KJIACCU(UKAIMOHHBIX MPU3HAKOB: 1) MO YUCITY ¥ COCTaBy
UCXOJHBIX BEHIECTB U TPOAYKTOB pPEaKIUU (pEaKluu COSAMHCHUS, Pa3NIOKEHUs, 3aMEIIeHUs M OOMEHa); 2) MO BBIICICHHUIO WU IOTJIOMIEHUIO TETUIOTHI
(peaku HSK30TEPMUYECKHE U SHIOTEPMHUYECKHE); 3) M0 U3MEHCHHIO CTCICHEH OKHCJICHUS XHMHUYECKHX OJJIEMCHTOB (PEaKIMU OKHCIUTEIbHO-
BOCCTAaHOBHUTEJIbHBIC); 4) IO 0OPAaTUMOCTH TIpoliecca (peakuu 0OpaTuMbie 1 HEOOpaTUMBIE);

* COCTABIIATh YPaBHEHUS JJICKTPOIUTHUYECKON TUCCOIMAIIMN KHCIIOT, IIEJI0YCH, COJICH; MOJIHBIC U COKPAIICHHBIC MOHHBIC YPAaBHCHUS PEaKIMii oOMeHa;
YPaBHEHHUS OKUCIHTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIINN;

* IPOrHO3UPOBATh TMPOJMYKTHl XHMHUYECKHX pEaknuid 1o (opMysIaM/Ha3BaHUSM HCXOJHBIX BEIICCTB; ONPEACHATh HCXOIHBIC BEIIECTBA I10
(dopMyTaM/Ha3BaHUSAM MPOYKTOB PEAKIIUH;

* COCTaBIIATh YPAaBHEHUS PEAKITNil, COOTBETCTBYIOIIMX TOCIIEIOBATEIIBHOCTH ( «IIETIOYKE») IPEBPAIICHUI HEOPTAHMUSCKUX BEIIECTB PA3IMYHBIX KIACCOB;

* BBISIBIISITH B TIPOIIECCE IKCIIEPUMEHTA MMPU3HAKH, CBUACTEILCTBYIOIIHNE O MPOTCKAHNHM XUMUYECKON PEaKIIvH,

* IPUTOTOBIIATH PACTBOPHI C OMPEIETIEHHON MacCOBOI J10Jiel PaCTBOPEHHOTO BEIIECTBA;

* OIPEENATh XapaKTep Cpebl BOJAHBIX PACTBOPOB KHUCIIOT U IIeNI0Uel 0 M3MEHEHUIO0 OKPACKU HHINKATOPOB;

* POBOIUTH KAYECTBEHHBIC PEAKITNH, TIOTBEPIKIAFOIINE HATHYME B BOJHBIX PACTBOPAX BEIIECTB OTACIHHBIX HOHOB

* OIIPEIENIATh MPUHAISKHOCTh HEOPTAHWYSCKUX BEIIECTB K OJHOMY M3 HW3YYCHHBIX KJIACCOB/TPYIII: METaUIbl M HEMETaJUIbl, OKCHJbI, OCHOBAHUS,
KHCJIOTHI, COJIH;

* COCTaBIATH (DOPMYIIBI BEIIECTB M0 UX HA3BAHUSM;

* ONPEENSITh BAJICHTHOCTh U CTETIEHb OKUCIICHUS DJIEMEHTOB B BEIIIECTBAX;

* COCTaBIIATE (POPMYIIBI HEOPTAHWYECKUX COCTUHCHHMH 10 BAJCHTHOCTSM M CTCICHSM OKHCJICHHS 3JIEMCHTOB, a TaKXe 3apsjiaM HOHOB, YKa3aHHBIM B

TabJIMIEe PACTBOPUMOCTH KHCIIOT, OCHOBAaHUM U CONEH;



* 00BACHATh 3aKOHOMEPHOCTH W3MEHEHHUs (U3MYECKUX U XMMHYECKHUX CBOMCTB MPOCTHIX BELIECTB (METAIJIOB U HEMETAJJIOB) M MX BBICHIMX OKCHJOB,
00pa30BaHHbBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

* HA3bIBaTh OOIINE XUMUYECKHE CBOMCTBA, XapaKTEPHBIE ISl TPYIII OKCHJIOB: KHCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTepHbIE sl KaXKI0T0 U3 KIaCCOB HEOPTaHUYECKUX BEIIECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOJIUTH IPUMEPHI PEAKIIUIi, TOATBEPKAAIONINX XUMUYECKIE CBONCTBA HEOPTAaHUYECKUX BEIIECTB: OKCHIOB, KUCIOT, OCHOBAaHUM U COJIEH;

* OIPEJENATh BELIECTBO-OKUCIUTEND U BEILIECTBO-BOCCTAHOBUTENDb B OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSX;

* COCTaBJIATh OKHCIUTEIHHO-BOCCTAHOBUTENbHBIN OanaHc (U1 U3yUYEHHBIX PEAKIUi) 10 MPEII0KEHHBIM CXEMaM PEaKIIHii;

* IPOBOJUTH JTAOOPATOPHBIE OMBITHI, MOATBEPKAAIOIINE XUMHUUECKHUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB;

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUHTHCS:

* IPaMOTHO 00pallaThCs C BEIIECTBAMU B IIOBCEIHEBHOM JKU3HH;

* 0CO3HABaTh HEOOXOAMMOCTDH COOJIIOICHHSI ITPABHII SKOJIOTHUYECKH O€30MacHOT0 TIOBEACHHUS B OKPYIKAIOIIEH PUPOIHOM Cpene;

* IOHUMATh CMBICII U HEOOXOAUMOCTh COOJIIO/ICHUS TIPEIIMCAaHUI, TPeAsiaraéMbIX B HHCTPYKIIHSX 110 UCTIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XHUMHH
u p.;

* HCIIOJIb30BATh IMPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHTHOCTH IPH BBIIOJHEHUU HCCIEAOBATEIbCKUX IPOEKTOB IO H3YUYEHHUIO CBOMCTB, CIOCOOOB
MOJIyYEHUS U pacliO3HABaHUS BEIIECTB;

* pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIOJb3Yys CPEJICTBA YCTHON M NMHUChMEHHON KOMMYHHKALMM HpU paboTe ¢ TEKCTaMM y4eOHMKa U
JIOTIOJTHUTEIBHON JIUTEpaTypoi, CIPaBOYHBIMHM TaOMUIAMU, NPOSBIATH TOTOBHOCTh K YBAXKEHHIO HHOM TOUYKM 3pEHHUS NpPH OOCYKACHUU pe3yJIbTaToOB
BBIMIOJTHEHHOM paboThI;

* 0OObEKTHBHO OIICHMBAaTh HH(POpPMAILMIO O BELIECTBAX W XHMHUYECKUX Ipolleccax, KPUTHUYECKH OTHOCUTHCA K IICEBAOHAy4yHOM HHpopmanuu,
HeZI00POCOBECTHOM peKJiaMe, KacaroIIeCsl UCIIOJIb30BAHUS PA3TUIHBIX BEIIECTB.

* 0CO3HaBaTh 3HAYEHNUE TEOPETUUECKUX 3HAHUH JUIs PAKTUUYECKOM IEATENBHOCTH YEI0BEKA,

* ONMCHIBATh U3YYEHHbIE OOBEKTHI KaK CUCTEMBbI, IPUMEHSISI IOTHKY CUCTEMHOIO aHaJIN3a;

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOJUYECKON CHCTEMbl XMMHUYECKUX AJIEMEHTOB JJIsi OOBSICHEHHS U MpPEIBUICHUS CBONCTB KOHKPETHBIX

BEIICCTB;



* pa3BUBaTh HH(POPMALIMOHHYIO KOMIIETEHTHOCTh MTOCPEACTBOM YIi1yOJIeHNs 3HAaHUI 00 HCTOPUU CTAHOBJICHHSI XUMUYECKOW HAayKH, €€ OCHOBHBIX MOHATHUH,
MEPUOJNYECKOr0 3aKOHA KaK OJJHOI'O U3 BAKHENIINX 3aKOHOB IIPUPOJIbL, & TAKKE O COBPEMEHHBIX JOCTUKEHUSIX HAYKU U TEXHUKHU.

* COCTaBJISATh MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPAaBHEHUSIM;

* IPUBOJUTH ITPUMEPBI PEAKLIHUN, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3aUMOCBSI3U MEXKy OCHOBHBIMH KJIACCAaMU HEOPTaHUYECKUX BEILECTB;

* IPOTHO3UPOBATH PE3YyIbTAThl BO3ACHCTBUS Pa3IUHbIX ()aKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKON peaKinu;

* POTHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS Pa3INUHbIX ()aKTOPOB HA CMEIEHUE XUMUIECKOTO PAaBHOBECHS.

* IPOTHO3UPOBATh XUMHUUYECKUE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHS;

* IPOTHO3UPOBATH CIOCOOHOCTH BEILIECTBA MPOSIBISITh OKUCIUTEIbHBIE WM BOCCTAHOBUTENIBbHBIE CBOWCTBA C YYETOM CTEIMEHEH OKHCICHUS 3JIEMEHTOB,
BXOJISIIIIMX B €0 COCTaB;

* BBISIBJIATH CYILIECTBOBAHME FEHETUYECKON B3aMMOCBSI3H MEXY BEIECTBAMU B PSIIY: MPOCTOE BEIIECTBO — OKCUJl — TUJIPOKCUI — COJIb;

® OpraHru30BbIBATh, IPOBOAWUTL YUCHUYCCKUC IIPOCKTEI 10 UCCIICAOBAHUTIO CBOICTB BCIICCTB, UMCIOIUX BAKHOC IMPAKTHYCCKOC 3HAUCHUC.



Il. Copepxanue yueOHOro mpeamera

BBenenune. O0masi XapakTepuCTUKA XMMUYECKHUX 3JIEMEHTOB U XuMu4yecknx peakuuii. [lepuoanyecknii 3axkoH u [lepuoanueckas cucrema
xumuuyeckux 31emMenToB /. U. MenaeneeBa (10 4)

XapakTepucTuka 3JIeMeHTa 1o ero mnoisiokeHuto B llepuomumueckoit cucreme xumuueckux snemeHToB JI. M. MengeneeBa. CBoHcCTBa OKCHAOB, KHCJIOT,
OCHOBaHUU M COJIEH B CBETE TEOPHUH SJIEKTPOJIUTUYECKON TUCCOLUAIMN U OKUCIICHUA-BOCCTaHOBIEHU. [[oHsATHE O mepeXxoaHbIX 3IeMeHTax. AM(POTEPHOCTb.
I'enernueckuii psan nepexoaHoro anemeHta. [lepuonuueckuii 3akoH u Ilepronnueckas cucrtemMa xumudeckux sieMeHtoB J[. M. MenaeneeBa. Xumudeckas
OpraHu3alMsl KUBOM M HEXKMUBOU NPUPOJbI. XUMHUYECKHI COCTaB sIApa, MAHTUHU M 3€MHOM KOpbl. XMMHUYECKHE DJIEMEHTBHI B KIJIETKAX YKHUBBIX OPraHU3MOB.
Makpo- u MukpodieMeHTsl. O000IICHHEe CBEICHNN 0 XMMHUYSCKUX peakmusx. Kiaccupukanus XUMHUYECKHX PEaKUi M0 PasIuIHBIM MPU3HAKAM: «YHCIIO H
COCTaB pearupyrouux u 00pa3yIoIIMXCcs BELIECTBY», «TEMI0oBOUH 3G (dEKT», «HAmpaBlIEHUE», «HU3MEHEHHE CTENEeHEH OKHUCIIEHUsS AJIEMEHTOB, OOpa3yIOLIUX
pearupyroime BellecTBay, «haza», «MCIOoNb30BaHHE KaTanuzatopa». [loHsTHEe O ckopocTH XuMuYeckoil peakuuu. PakToOpbl, BIHUSIONIME HA CKOPOCThH
XUMUYeckux peakuuid. Karanuzatopsl u katanu3. MTHruOUTOpsl. AHTHOKCUIAHTHI.

JdemoHcTpaumu.

Paznuunsie Gopmbl Tabmuue JI. 1. MenneneeBa. Monenu aToMOB 31eMeHTOB 1—3-ro mepruoaoB. Mojienab CTpOSHHUsS 3eMHOTO Iiapa (IOMepedHbIil pa3pes).
3aBUCUMOCTh CKOPOCTHM XMMHYECKOW PEAaKIUU OT MPUPOJBl PEarupyrolldX BeEIIECTB. 3aBUCUMOCTh CKOPOCTHM XUMHUYECKOM pEaKIMH OT KOHLEHTpALUu
pearupyromux BemIeCTB. 3aBHCHUMOCTh CKOPOCTH XWMHUUYECKOW pEaKIMH OT TIUIOMIAJAM CONPUKOCHOBEHHUS PEArupyoINX BEIIECTB («KHUIISIIUI CIOW»).
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM peakliu OT TEMIIepaTyphl pearupyrouux BemecTB. [ oMOreHHbIN 1 reTeporeHHbli karanusbl. DepMeHTaTUBHBIN KaTalus.
WNurubuposanue.

JlabopaTopHble ONBITHI.

1. ITonyyenue rugpoKcuaa UMHKA U UCCIEAOBAHHE €ro CBOMCTB. 2.MopaenupoBanue noctpoeHus llepuoanueckoi cuctembsl Xumudeckux sneMentoB /. U.
Mengeneesa. 3. 3aMmenieHue xeine3oM Meau B pactBope cyibgarta Meau (I1). 4. 3aBUCHMOCTh CKOPOCTH XUMHYECKON peaklud OT MPUPOABI PearupyroInx
BEILIECTB HA MPUMEPE B3AMMOAECHCTBUS KUCIOT C METaJUIAMH.

5. 3aBUCUMOCTh CKOPOCTH XMUMHYECKOH peakIMu OT KOHLEHTpalMu pPearupyroniuxX BEIIeCTB Ha MPUMEPE B3aWMOJICHCTBUS LMHKA C COJISTHOM KHCIOTOM

pa&HH‘-IHDﬁ KOHICHTpaluu.



6. 3aBUCUMOCTH CKOPOCTH XHUMHYECKON pEaKIMu OT IUIOMAIH CONPUKOCHOBEHHUS PEarupylomux BeEHIecTB. 7. MOJETUpOBaHUE «KUITIIETO CIIOs». 8.
3aBUCHUMOCTb CKOPOCTU XMMUYECKOW PEAKIMU OT TEMIIEpATyphl pearupyroLIuX BEIIECTB Ha IpuMepe B3aumojencTBus okcuaa meau (II) ¢ pacrBopom cepHoii
KHUCIIOTHI Pa3fIU4HON TeMmreparypbl. 9. Paznoxkenune mepokcuja Boaopona ¢ momoiisio okcuaa Maprania (IV) u karanaser. 10. OOHapykXeHHE KaTaia3bl B
HEKOTOPBIX MUILEBbIX MpoaykTax. 11. MHrubuposanue B3auMoICHCTBUS KUCIOT C METalIaMU YPOTPOITHHOM.

Tema 1. Metasubl (14 4)

[Tonoxenue meranmnoB B [lepuoanueckoi cucreme xuMuueckux 3iemMeHToB . 1. MenaeneeBa. Meramnyeckass KpUCTaJUIMYECKAs PEIIETKA U METAJUIMYECKAst
xuMu4eckas cBa3b. O0mue ¢puszndeckre cBoiicTBa MetawioB. CIIaBbl, X CBOWCTBA M 3HaYCHHE. XMMHYECKHE CBOMCTBa METAJUIOB KaK BOCCTaHOBHTENEH, a
TaK)Ke B CBETE UX IOJOXKEHUS B AIIEKTPOXUMHUYECKOM psIy HampspkeHH meTtaisioB. Kopposus MeTanaoB U crnocoObl 00pbObl ¢ Hell. MeTamisl B pupoje.
OO61mue crnocoObl UX MOTyYEHHUS.

O0umasi xapakTepHCTHKA IIeJ0YHBIX MeTa/LI0B. Mertamuibsl B npupozae. O6mme crnocodsl ux mnonydeHus. Ctpoenuwe aromoB. lllenounsie mMeramipl —
IPOCTHIE BEIIeCTBA. BaXHEWIMe COeAMHEHUS MICTOYHBIX METAJUIOB — OKCH[BI, THAPOKCHIBI M COJH (XJIOpUIbI, KapOOHATHI, CyIb(aTbl, HUTPATHI), HX
CBOICTBa U MPUMEHEHHE B HAPOAHOM Xo3siiicTBe. Kanuitnpie ynoOpeHus.

O0uasi xapakTepuCTHKA 3J1eMEHTOB IV1aBHOM nmoarpynns! 11 rpynmnel.

Ctpoenue atomoB. llleroyHO3eMeNnbHbIE METAIBI — MPOCTHIE BelllecTBa. BaxxHelne coeTuHeHus MeI0YHO3EMENbHBIX METAJNIOB — OKCH/IbI, TUAPOKCUIBI U
coyiu (XJIOpHU/Ibl, KapOOHATHI, HUTPATHI, CYIb(haThl, pocdaThl), UX CBOMCTBA U MPUMEHEHHE B HAPOTHOM XO3SIICTRBE.

AJIIOMUHHUIA.

Crpoenue aroma, pU3NYECKUE U XUMHUYECKHE CBOMCTBa mpocrtoro BemecTBa. COeUHEHUs aTOMHHMS — OKCUJ U THJIPOKCUA, MX aM(OTEpHBII xapakrep.
Baxwueiimme conu anmomunus. [I[puMeHeHne aqTtOMUHUS H €70 COSAUHEHUIA.

Keaneso.

Ctpoenne aToMa, pU3NUECKHE ¥ XHMHUUYECKHE CBOHCTBA MPOCTOTO BemecTBa. I eneTndeckue psasl Fe*? u Fe™.

Baxneimme conu jxene3a. 3HaUEHHE JKeJe3a U €ro COEIMHEHUH 171 IPUPOJbl U HAPOJHOTO XO3sIHCTBA.

JdemMoHcTpanuu.

OO0pa3ipl MET0YHBIX U LIEIOYHO3eMeEIbHBIX MeTauioB. OOpa3iibl craBoB. BzaumoseiicTBue HaTpusi, IMTUS U KaJlbLids ¢ BoJoi. B3aumoneiictBue HaTpus u

MarHus ¢ kuciopoaom. BzanmoseiictBue MetamioB ¢ Hemetauiamu. [lomyaenne rumpokcuaos xenesa (1) u (III).



JlaGopaTopHbIie ONbITHI.

12. B3aumojaeicTBUE pacTBOPOB KUCIOT U cojeil ¢ Merauiamu. 13. O3HakomiieHHe ¢ pynaMmu skene3a. 14. OxpaliuBaHUE IJJAMEHM COJISIMHU IIEITOYHBIX
MeTaios. 15. BzaumogeiicrBue kanpuus ¢ Bojgoi. 16.ITomyuenne rugpokcuia Kainblys U UCCIEJ0BAaHUE €TI0 CBONCTB.

17. IlonydyeHue ruipoKCcr/ia aJlOMUHUS U UCCIIE0OBAaHHUE €ro CBOMCTB. 18. B3aumopeiicTBue xene3a ¢ coasiHou KucnoToil. 19. [lonydenue ruipoKCHI0B Kelie3a
(IT) u (IIT) 1 u3yyeHue uxX CBOMCTB.

Tema 2. IlpakTuxym 1. CBoiicTBa META/UIOB U HX coequHenuii (2 1)l

1. OcymiecTBiaeHHE LEMOYKH XUMUYECKUX TpeBpaiieHuit. 2. [lonydyenne u cBoilcTBa coenuHeHUl MeTaiuioB. 3. PelieHue sKCnepUMEHTANbHBIX 3a7a4 Ha
pacro3HaBaHKUE U OTyYeHUE COSAMHEHUN METAIIJIOB.

Tema 3. Hemera/winl (25 4)

OO0mias xapakTepUCTHKAa HEMETAIOB: noJyioxkeHue B [lepuoandeckoit cucreme xumudeckux anemeHToB [I. . MenneneeBa,0cO00EHHOCTH CTPOEHUSI aTOMOB,
anekTpooTpunaresibHOCTh (D0) KakMepa «HemeTaumuHocTHy, psan D0. Kpucramimdeckoe CTpo€HHE HEMETAIOB — MPOCTHIX BEIIECTB. AJUIOTPOIIHS.
du3nyeckue cBoCTBa HeMeTaI0B. OTHOCUTEIBHOCTh MOHATUN «METAJI» U «HEMETAIL.

Bonopoa.llonoxenne Bogopona B Ilepuoanueckoit cucteme xumudeckux snemeHToB J[. WM. MenneneeBa. CTpoeHue atomMa v MoJeKynbl. Dusznueckue u
XUMHYECKHE CBOICTBA BOJIOPO/IA, €0 MOJIYYEHHE U IPUMEHEHHE.

1 [Ipu 1ByX4yacoBOM IUIAHMPOBAHUH MIPOBOJUTCS TOJIBKO MTpaKTHUecKast padoTa 3

Boaa.

Ctpoenue Monekynbl. Bomopoanas xumudeckas cBsizb. @U3NYECKUE CBOWCTBA BOABI. AHOMANIMM CBOMCTB BOABL. ['MapoduibHbie u rHAPOPOOHBIEC BEIIECTBA.
XuMmunyeckue cBoiicTBa Boabl. Kpyrosopot Bonbl B npupoae. Bogoouncrtka. Aspauust Boasl. boiToBble GpuibTpsl. MuHepaabHble BOJBL. JMCTHIIIMpOBaHHAs
BOJIa, €€ MOJIY4YeHHE U IPUMEHEHHUE.

O0uas xapakTepuCTHKA raj0reHoB.

Crpoenune atoMoB. IIpocTblie BemecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOTEHOB, UX CBOWCTBA.

Kpatkue cBenenus o xiope, opome, prope u iozae. [lpumeHeHne rajioreHoB U X COSMHEHUI B HAPOJAHOM XO3sIHCTBE.

Cepa.



Crtpoenue aroma, ajUIOTPOIHS, CBOMCTBA M MpUMeHeHue pomoudeckoit cepbl. Oxcuanl cepbl (IV) u (VI), ux momydenue, coiictBa u nmpumeHeHue. CepHas
KHUCJIOTA U €€ COJIU, UX MPUMEHEHNE B HAPOJIHOM X03511cTBE. [I[pOU3BOICTBO CEPHOM KHUCIIOTHI.

A3or.

CtpoeHue aToMa U MOJEKYJbl, CBOICTBA MPOCTOTO BellecTBa. AMMHAaK, CTPOCHHE, CBOMCTBA, MOJyyeHUEe U nmpuMmeHeHue. Coln aMMOHHUS, UX CBOWCTBA U
npumenenue. Okcuapl azota (II) u (IV).

A3OTHas KHCIIOTa, €e CBOICTBA M MpUMeHeHne. HUTpaTsl 1 HUTPUTHI, MpoOiieMa X COAEPIKaHUS B CEIbCKOXO03SHCTBEHHON MPOIYKINU. A30THBIC YAOOpEHHS.
Dochop.

CtpoeHue aToMma, aJuIOTpoOmusi, cBoWcTBa Oemoro u kpacHoro ¢ocdopa, ux npumeHenue. OcHoBHbIe coeauHenus: okcun gochopa (V) u oprodocdopnas
kucinota, pocharsr. DochopHbie yrnoOpeHus.

Yraepoa.

CrtpoeHue aToma, ajutoTpornws, cBoricTBa Mmoaudukamnmii, npumerenne. Okcuasl yraepoaa (II) u (IV), ux coiictBa u npuMeHeHne. KapOooHaTHI: KaIbIUT, COMA,
MOTAalll, UX 3HAYCHHUE B IPUPOJIC U JKU3HU YEIIOBEKA.

Kpemunii.

CrtpoeHue aroma, KpUCTAJUIMUECKUN KPEeMHMI, ero cBoiicTBa u nmpuMmeHeHue. Okcun kpemuus (IV), ero mpuponanbsie pasHoBUIHOCTH. CHIIMKAThl. 3HAYEHUE
COCIMHEHUI KPEMHUS B )KUBOU M HEXXUBOM nipupoe. [loHsATHE 0 CHIIMKATHOW MPOMBIIIIIEHHOCTH.

Jdemoncrpauuu.

OO0pa3ibl TaJoreHoB — MPOCTHIX BellecTB. B3auMmoieiicTBHE TaJoreHOB ¢ HATPHUEM, C allfOMUHUEM. BeITecHeHne XJopoM OpoMa WM MOJa U3 PacTBOPOB UX
coseil. BzaumopencTeue cepbl ¢ METallIaMH, BOJAOPOAOM M KUCIOpOAOM. B3zanmmoaencTBre KOHUEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Meapto. [lornomenne
yIJeM pacTBOPEHHBIX BELIECTB MM ra3oB. BoccraHoBieHue Meaun u3 ee okcuaa yriem. OOpasibl IpUpPOIHBIX COEAMHEHUH XJIopa, cepbl, pocdopa, yriepoaa,
kpeMHusi. OOpa3ipl BAKHEUIITUX JIJI1 HAPOTHOTO X035HCTBA CylIb(aToB, HUTPATOB, KapOoHaTOB, (pocharoB. OOpa3iibl CTeKIa, KEPAMUKH, IIEMEHTA.
JlabopaTopHble ONBITHI.

20. Ilonyuenue u pacno3HaBaHue Bojaopoja. 21. MccienoBaHue MOBEpXHOCTHOTO HaTsKEHUs Bonbl. 22.PacTBopeHue mepMaHraHata Kajius WM MEIHOTO

Kyrnopoca B Bozie. 23. 'maparanus o6e3BoxeHHoro cyiabdara meau (I1). 24. M3rotosneHune runcoBoro oTmneyaTka.



25. O3HaKOMJICHHE C KOJUICKIIMEH OBITOBBIX (hUIbTpOB. 26. O3HAKOMIIEHHE C COCTAaBOM MUHEpaIbHOM BOJbI. 27. KauecTBeHHas! peakiius Ha TajJlOTeHH 1-HOHBI.
28. Ilomyuenue u pacno3HaBanue kuciopona. 29. ['openue cepsl Ha Bo3ayxe u B kuciopoje. 30.CBoiicTBa pa3daBiieHHON cepHOll kucnoThl. 31. M3yuenue
cBoiicTB ammuaka. 32. PacnosnaBanue coneit ammonus. 33. CBoiicTBa pa30aBiIeHHON a30THOM KHCIOTHL. 34. B3anMoneicTBie KOHIICHTPUPOBAHHOW a30THOM
KHCIIOTHI ¢ Meabto. 35. I'openue dochopa Ha Bozmyxe u B kKuciopojae. 36. PacmosznaBanue ¢docdaron. 37. 'openne yris B kuciopoxe. 38. Ilomyuenue
YTOJIBHOM KHUCTIOTHI M U3y4eHHe ee cBoMCTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxxenue runpokapbonara Harpus. 41. [lomydeHne KpeMHEBOM KHCIIOTHI M U3yUEHHE €€ CBOMCTB.

Tema 4. IlpakTuxym 2. CBoiicTBa coeannennii HemeTasL1oB (3 1)t

1. Pemenne skcriepuMeHTaNbHBIX 3a1a4 1o teme «lloarpymma ramoreHoBy. 2. Pemienne skcrepuMeHTanbHBIX 3afau no Tteme«lloarpymma kuciopomay». 3.
Pemenue skcniepuMenTanbHbIX 3a1au o Teme «lloarpymmna aszoray. 4. Pemienue skcnepuMeHTaNbHBIX 3a1a4 1o TeMe «lloarpynma yrieponay. 5. [lomyuenue,
coOupaHHe U paclio3HaBaHUE T'a30B.

Tema 5. O6001eHHe 3HAHMI 110 XUMHH 32 KypPC OCHOBHO# mKoJibl. [lonroroska

K rocyaapcrseHnoi uroropoii arrecrauuu (F'HA) (10 4)

[Tepuoanueckuii 3axoH u [leproanueckas cucrema xumuueckux 3nemeHToB /. V1. Menneneea. @u3nyeckuii CMbICH MOPAIKOBOTO HOMEpa 3JIEMEHTa, HOMEPOB
nepuoja U Trpymibl. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB M UX COEAMHEHUU B MEpUO/iaX U IPYIIax B CBETE NMPEJICTABICHUNH O CTPOEHUHU aTOMOB
3JIEMEHTOB.

3HAauUeHUE MEPUOJUYECKOr0 3aKOHA. BHABI XMMHYECKMX CBSI3€H M TUIBl KPUCTAJUIMYECKHX PELIETOK. B3auMMOCBA3b CTPOEHUS M CBOMCTB BEILECTB.
Knaccudukanus XuMHUUECKUX peaklui Mo pa3IuyHbIM MPU3HAKaM (YHCIIO U COCTAB Pearupyromux U 00pa3yroIuxcs BEIIECTB; HaTH4Ke

rpaHulbl pasgena ¢a3z; TermnoBod 3P¢eKT; N3MEHEHUE CTENeHel OKUCIEHMs] aTOMOB; MCIOJIb30BaHUE KaTalu3aTopa; HampasiieHue nporekaHus). CKOpocTh
XUMHYECKHUX PeaKUii U (pakTopsl, BIusd0mKe Ha Hee. OOpaTUMOCTh XMMUYECKUX peaklUi U cliocoObl CMEIIEHHUS] XUMUYECKOTO PaBHOBECHS.

[TpocTeie U cloXKHBIE BemlecTBa. MeTauibl U HeMeTayibl. ['eHeTHdyeckue psiibl MeTajlla, HeMeTallsla U IepexoAHoro Meramiaa. OKCUABIM THIPOKCHJIbI
(ocHOBaHMS, KMCIOTHI, aM(pOTEepHbIe THAPOKCUIBI), conu. VX cocraB, kinaccupukanus U o0Iue XUMHUYECKUE CBOWCTBA B CBETE€ TEOPUH DJIEKTPOIUTHUYECKOMN

JTUCCOLIUAIINH.



1. TemaTHYecKoe NJIAHNPOBAHHE € YKA3aHHEM KOJHYeCTBA YACOB, 0TBOAMMBIX HA OCBOEHHE KAK/I0ii TeMbl

Tema u THII ypoKa

KoauuecTBO 4acoB

n/
n

1. | XapakTepucTUKaXMMHUYECKOTO 3JIEMEHTAa Ha OCHOBAHUU €ro MojoxkeHus B [lepuoanueckoil cucreme 1
. . MengeneeBa

2. | CBolicTBa OKCHJIOB, KHCIIOT, OCHOBAHUM U COJICH B CBETE TECOPUU AICKTPOJUTUUECKON JUCCOIMAIIMN  OKHCIICHHUSI- 1
BOCCTAHOBJICHUS

3. | AMdoTepHBIE OKCUIBI U TUAPOKCHIBI 1
JIa0. onpIT: I.HOHY'-ICHI/IG TUAPOKCHU A IMHKA U UCCIICJOBAHUEC €TO CBOMCTB

4, | Ilepuognyeckuid 1
3akoH u [lepuoanueckas cucrema
J. . MeHzeneeBa B CBETE YUEHUS O CTPOCHUH aTOMa
JIab. onbIT: 2.MonenupoBanue nocrpoenus Ilepuonnueckoit cucrems! JI.1. Menneneena

5. | XuMmunueckas 1
OpraHu3aus >KMBOM U HEKUBOW ITPUPOJIBI
Jemoncrpanusi: Mozenib CTpoeHHs 36MHOTO 11apa B MIONEPEYHOM pa3pese

6. | Knaccudukanus 1
XUMHYECKHUX PEAKIUI M0 Pa3IMYHbIM OCHOBAaHUAM
JIab. onbIThI:
3. 3amMernieHue xKene30M Mean B pacTBope cyabdara menu (1I)

7. | IlonsTe o ckopocTH 1

XMMHYECKON PEaKIIUu.

JdemoncTpanuu:

3aBUCUMOCTH CKOPOCTH

XUMHYECKON PEakIiy OT IPUPOIBI PEarupyrOIINX BEIIECTB. 3aBUCHMOCTh CKOPOCTH XHMHYCCKON PEaKIK OT KOHIICHTPAIUU

pearupyroIux BEMecTB. 3aBHCUMOCTh CKOPOCTH XMUMHUYECKOW PEaKIUH OT IUIOMIAH COIPUKOCHOBEHUS PEarupyroIuX BEIIeCTB («KUTISIINT
CJI0»). 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peaKIMU OT

TEMIIepaTyphl PEarupPyIONIUX BEIIECTB.

JIab. OnbITHI:

4. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM peakluu oT

MIPUPOJIBI PEATMPYIONINX BEIIECTB HA TIPUMEPE B3aUMOJICHCTBUU KUCIIOT C METaulaMu. 5. 3aBUCUMOCTh CKOPOCTHA XMMHYECKOH peakiuu OT
KOHIIEHTPAIIMU pearupyroniuX BENIeCTB Ha MpUMepe B3aUMOICHCTBUS IIMHKA C COJISTHOW KMCIIOTOH pa3suIHON KOHIICHTPAIIHH.

6. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKITUH OT TUIOIIAN COMTPUKOCHOBEHUS PEarupyIONInX BEIIeCTB.

7.MonenupoBaHUE KKHUIISIIETO CIOS.

8. 3aBHCHMOCTh CKOPOCTH XUMHUYECKON PEaKIINy OT TeMIIEPaTyphl PearnpyoNIiX BENECTB HAa MpuMepe B3anMoaencTeus oxcnma mean( Il) ¢




PacTBOPOM CEPHOM KHCIIOTHI pa3InIHOI Temmeparypbil

8. | Karanuzaropsl. 1
JdemoHcTpanuu:
I'oMOTeHHBII 1 TeTeporeHHbIN KaTan3bl. DepMeHTaTHBHBIN KaTanu3. HruoupoBanwue.
Jla6.onbIThHI:
9. Paznoxxenue
MepOKCHIa BOJIOPO/Ia ¢ ToMoIbio okcruaa Mapranma (IV) u karanassl. 10. OOHapy)eHHe KaTajia3bl B HEKOTOPBIX IMHIIEBBIX MPOAYKTAX.
11. larnbupoBaHue B3auMOJICHCTBUS KUCIOT C METAJUTAMH YPOTPOTTHHOM
9. | O6oO6mEeHue U cUcTeMAaTH3alMs 3HaHUI 110 TeMe «BBeaeHue 1
10. | KourpoabHas padoraNel 1
mo TemMe «BBemenue»
11. | Ilonoxenne 1
aneMeHTOB-MeTaiuioB B [lepuonndeckoit cucreme 1. M. MenneneeBa 1 0COOCHHOCTH CTPOCHUS X aToMOB. Du3mueckue
cBoiicTBa MeTauioB. CIlIaBbl
12. | XuMHuecKre CBOMCTBA METAIIOB 1
JdemoncTpanuu: B3anmoelicTBre METAJIJIOB C HEMETAJIaMHU.
JIab. onbIThl: 12.B3anMoaeiicTBHE pacTBOPOB KUCJIOT U COJEH C MeTaJUIaMU
13. | Meramnsl B mpupoze. O61re criocoObl UX MOTyYeHUSI. 1
JIab. onbIThHI:
13. O3HakomiieHue ¢ pyaamu xeinesa 14. OkpalllnBaHue IUIAMEHU COJISIMU IIEJIOYHBIX METAJIIIOB
14. | IlpakTuyeckas padora Ne 1 «Pemenne pacyeTHBIX 3a/1a4 C MOHITHEM MACCO8AS Q0I5 8bIX00A NPOOYKMAY 1
15. | IToHsATHE O KOPPO3UU METAIIIIOB 1
16. | Hlemounsie MeTauIbl: 00IIast XapaKTEPUCTHKA 1
17. | CoequHeHH MIETOYHBIX METAIOB 1
JdemMoHcTpanum:
OO0pasIpl MENOYHBIX H
ICJIOYHO3€EMEIIbHBIX METAJIJIOB. B3aHMOIIGfICTBHe HaTpusl, JUTUA C BO,HOfI. BSaHMOHGﬁCTBﬂe HaTpus C KUCJI0POAOM
18. | Hlemouno3emMenbHBIE METAIIIBL: 00IIAst XapaKTePUCTHKA 1
19. | CoeguHeHHS IICIOYHO3EMEIbLHBIX METAIIJIOB 1
JdemoncTpanum:
B3aHMOH€ﬁCTBH€ KaJiblus C BO,HOfI. BSaHMOHCfICTBPIC Martug ¢ KMuCJIOpOoJa0M.
JIa6. onbITHI:
15. B3aumopeiicreue kanabuusi ¢ Bogo. 16. Ilomydenne ruipokcuia Kajablusi U UCCIEL0BaHUE €r0 CBOMCTB
20. | AnmromMuHMIA — TepeXoaHbIN dNeMeHT. Pu3nueckrue U XuMUYeckue cBorcTBa amomMuHus. [lonydeHne u npuMeHeHue 1
AITFOMUHUS.
21. | CoenvHeHMsI aTIOMMHUS — OKCHUJ U TUAPOKCH]I, UX aM(OTEPHBII XapakTep. 1

JIab. onbITHI:
17.110ny4eHHu e ruipoKCua allOMUHUS U UCCIIEJOBAHHUE €TI0 CBOMCTB.




22. | IlpakTnyeckas padora Ne2 1
OcynecTBICHUE ETIOYKN XUMUYECKUX MTPEBPalCHUI
23. | Kenezo — anement VIlIrpynmer no6oyHoit moarpynmsl. @u3ndeckue 1 XUMUUECKHE CBOMCTBA jkelle3a. HaxoxaeHue B 1
pupoJIe.
24. | CoenuHeHus xene3a +2,+3 ux KauyecTBeHHOE omnpeseneHue. [ enetnyeckue psaael  Fe 2y Fe*s, 1
JdemoHcTpanuu.
BzanmonelictBrue MeTamioB ¢ HemeTamiamu. [Tomydenne runpokcuaos skenesa (11) u (I10).
JIad. onbITHI:
18. B3aumMoeiicTBue xelne3a ¢ COJSTHOM KHUCIOTOH.
19. Tlonyuyenue ruapoxcuaos xenesa (1) u (I1I) n nuzyuenue ux cBoicTB
25. | IIpakTuuyeckasi padora Ne3 1
IloyyeHue u CBOMCTBA COETMHEHUI METAJIIIOB
26. | I[IpakTuueckasi padora Ned 1
Pemenue skcnepuMeHTaIbHBIX
3aJ1a4 Ha paCIIO3HABAHHC W ITOJIYUCHHUC COC,Z[I/IHGHI/Iﬁ METAJIJIOB
27. | O000meHue 3Haunii 1o TeMe «MeTaIbh) 1
28. | KonrposbHas padora Ne2 1o teme «MeTamiby 1
29. | OOmras XxapakTepHUCTUKA HEMETAIIJIOB 1
30. | O6mue XuMHYECKUE CBOMCTBAa HeMeTaIoB. HemeTasutsl B pupoze U CrocoObl X MOTY9eHUs 1
31. | Bomopos. JIaé. onwitei: 20. [TonyueHue u pacnio3HaBaHUE BOJOPOJIA 1
32. | Bona. JIa6. onwirsr: 1
21. UccnenoBanre MOBEPXHOCTHOTO HATSKEHHUS BOJIBI.
22. PacTBOpeHUe MepMaHTraHaTa Kajiusi WM METHOTO Kyropoca B Boje. 23. ['uaparanus 06€3B0KeHHOTO Ccynbdara
memu (IT). 24. 3roToBneHue runcoBoro otnevyaTka. 25. O3HaKoMIIEHUE ¢ KOJUIEKIMEH OBITOBBIX (DUIBTPOB.
26. O3HaKOMJICHHE C COCTAaBOM MHUHEPAIbHOU BOJIBI
33. | l'anorens!: o01as XxapakTepUCTHKA. 1
JdemoncTpanuu:
OO6pa31pl TaTOTeHOB — IPOCTHIX BELIECTB. B3aumoelicTBIe raloreHoB ¢ HaTpHeM, aTIOMUHNEM. BeiTecHeHHne Xiaopom Opoma ui fona u3
pacTBOPOB UX COJIEH.
34. | CoennHeHus TaJIOr€HOB. 1
JdemoncTpanuu:
OGpasibl NpUPOIHLIX coeuHenni xiopa. JIad. onbiTel: 27. KauecTBEHHAs PeaKIis HA TAJIOT€HU [-HOHBI
35. | IpakTuyeckas paGora Ne5 1
Pemrenue OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TCMC «HO,ZLprHHa TaJIOT€HOB»
36. | Kucinopo. JIa6. onsirei: 28. Tloyuenue u pacro3HaBaHue KHCIOPO/a 1
37. | Cepa, ee pu3nuexre 1 XMMUYECKHE CBOMCTBA. 1

JemoncTpanuu: B3aumoseiictBre cepbl ¢ MeTalllaMi, BOJIOPOJIOM U KHCIOPOJIOM.
JIab. ombIThI: 29. ['OpeHue cepbl Ha BO3JlyXe U B KUCJIOPOJE




38. | CoenuHeHus cepbl 1
39. | CepHast KHCTIOTa Kak 3JEKTPOJIHT U €€ COJIH 1
Jemoncrpanmu: OOpasipl IPUPOAHBIX coeuHEeHHH cepbl. OOpasibl BaKHEHIINX JUIsl HAPOIHOTO XO3SICTBA CYIIb(aTOoB.
Jla6. onmbIThl: 30. CBOlicTBa pa30aBIeHHON CEPHON KHUCIOTHI
40. | CepHas KHCIIOTa KaK OKHCAUTENb. llodydyeHue u npuMeHeHne CepHOM KUCIOTHI . 1
41. | IIpakTHyeckas padora Ne6 1
Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC <<Hoz[rpynna KHCJI0poaa»
42. | A30T u ero cBOWCTBa 1
43. | AMmuak u ero coenuaenusa. Coau aMMOHHMS 1
Jla6. onbiThl: 31. M3yuenue cBoiicTB ammuaka. 32. Pacrio3HaBaHue cosieil aMMOHUS
44. | Oxcuapl a3ota 1
45. | A30THas KHCIIOTa KaK dJICKTPOJIUT, €€ IPUMEHEHUE 1
Jemoncrpanuu: OOpa3nbl BAXHSUIINX JUT HAPOTHOTO XO3SHCTBa HUTPATOB.
JIa6. onbiThl: 33. CBolicTBa pa30aBICHHON a30THOW KHCIIOTHI
46. | A30THast KHCJIOTa KaK OKHUCIIUTEINb, €€ MOTydeHHE. 1
JeMoHcTpanuu: BzauMonelcTBue KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJIBIO.
JIab. onbiThl: 34. B3aumoelcTBIE KOHIIGHTPUPOBAHHOMN a30THOM KUCIIOTHI C MEIbIO
47. | ®ochop. Coequnenust pocdopa. [lonarue o pochopHbIx ynodpeHusx 1
Jemonctpanuu: OOpa3npl NPUPOAHBIX coeanHeH i pocdopa. OOpasipl BaKHEHIINX I HAPOJHOTO X03sicTBa GochaTos.
Jla6. ombIThI: 35. ['openue docdopa Ha Bozayxe u B kuciopoje. 36. PacniosnaBanue dpochaTton
48. | Yrnepon 1
Jemoncrpanuu: [loriomenue yriemM pacTBOPEHHBIX BEIIECTB MM Ta30B. BoccTaHOBIICHHE MEIN U3 €€ OKCHJIA YIIICM.
Jlad. onbiTel: 37. ['opeHue yrist B KUCIOpoJie
49. | Okcupsl yriaepoja 1
50. | YronbHas kucnoTa u e€ CoJu. 1
’KecTtkocTh BOJIBI M CIOCOOBI €€ YCTpaHESHUSI
Jdemoncrpanuu: OOpa3ipl IPUPOIHBIX COSAMHEHMN yriaepoaa. O0pa3ibl BAXHEUITNX ST HAPOJHOTO X035IHCTBA KapOOHATOB.
JIa6. onbiThl: 38. [losryueHne yroapHOM KHCIOTH U H3ydeHue ee cBOMCTB. 39. [lepexos kapOoHATOB B THIPOKApOOHATHI.
40. Pa3nosxenue rupokapOOHaTa HATPHUS
51. | Kpemuuii. CoetMHEeHUs] KPEMHUSI. 1
52. | KontpoisbHas padota Ne 3 o treme «I[loarpymma A3ota. Yriepoaa» 1
53. | CunukaTHas NPOMBIIIIEHHOCTb 1
Jemoncrpanun: O6pasisl cTekIa, KEPAMUKH, IIEMEHTA
54. | IpakTuyeckas paGora Ne7 1
[Tonydyenue, cobupaHue 1 pacro3HaBaHHe I'a30B
55. | O6o61menune no rteMe «HemeTauisy 1
56. | CamocrositeabHast pa6ora Ne3 o reme «Hemerambny 1
57. | llepuoanueckuii 3akoH u [lepuoanueckas cucrema 1




J. YI. Menneneesa B CBETE TEOPUU CTPOCHHUSI aTOMA

58. | 3aKOHOMEPHOCTH W3MEHEHMs CBOMCTB 3JIEMEHTOB U UX COCMHEHUH B IEPHOAAX U TPYIaX B CBETE MPEICTABICHHIA O 1
CTPOEHUU aTOMOB 3JIeMeHTOB. 3HaueHue Ilepuonuyeckoro 3akoHa
59. | Buapl XUMHUYECKHX CBS3€H U TUITBI KPUCTAUNTMYECKUX PEIIECTOK. B3auMOCBS3b CTPOEHHS M CBOWMCTB BEIIECTB 1
60. | Kimaccudukanmst XuMHUUECKUX PEAKIHH 110 Pa3IMYHBIM ITPU3HAKAM. 1
61. | CKOpOCTh XUMUYECKUX PEAKITUI 1
62. | Kitaccudukanusi HeOpraHM4eCKUX BEIIECTB 1
63. | CBoiicTBa HEOPraHMYECKUX BEIIECTB 1
64. | ['eneTrueckue psiapl MEeTaJIa, HEMETAIJIA U IEPEXOIHOTO METalIa 1
65. | Tpenunr-tectupoBanue no BapuanTam [ A mponuibIxX JeT u 1eMOBEpCHU 1
66. | KonrpoabHasi padora Ned 1
Pemenne IT'HA
67 | Xumus 1 KU3Hb 1
- JlexapcTBeHHBIE ITpENIAPATHI.
68
Baxxheiinme cTpouTeabHbIe U HOJEI0YHbIE MATEPHUAIIbI 1




