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ILnaHupyeMblie pe3VbTaThl 0CBOECHMSI MIPEIMETAa XUMHSI

IIpeaMeTHbIE pe3ybTAThI

[To 3aBepiIeHUIO0 Kypca XMMHUH Ha 3Tarie OCHOBHOI'O OOIIEro oOpa3oBaHMsl BBITYCKHUKU
OCHOBHOM IIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOIUMH pe3yibTaTaMu:

1. Jluunocmmuuie pezyromamel:

1) oco3HaHue CBOEH 3THUYECKOW MPUHAJJICKHOCTH, 3HAHWE UCTOPUU XUMHUHU M BKJIaJa
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;

2) dopMuUpOBaHHE OTBETCTBEHHOTO OTHOIICHHUS K TO3HAHWIO XHMHH, TOTOBHOCTH W
CIIOCOOHOCTH OOy4arolIUXCsl K CAaMOPa3BUTUIO U CaMOOOPA30BaHHMIO HA OCHOBE M3yYEHHBIX
(GakToOB, 3aKOHOB W TEOPUN XUMHH; OCO3HAHHOTO BHIOOpAa M TIOCTPOCHUE WHAMBHUIYAIbHOU
00pa3oBaTeNbHOI TPACKTOPHUH;

3) ¢opmupoBaHUE MEIOCTHOW €CTECTBEHHO-HAYYHOH KApTUHBI MHUPA, HEOThEMIIEMOMN
YaCcThIO KOTOPOH SBJISIETCS XUMHUYECKasi KapTUHA MHPa;

4) oBaJieHUE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHSI HAYKU M
0OIIECTBEHHON MPAKTUKH, B TOM YHCIIE U XUMHUYECKUM;

5) OCBOGHHE COIMATBLHBIX HOPM, TIPABHJI IOBEICHHUS, POJICH U (POPM CONMATLHOM KU3HU
B COLIMyME, MPHUPOJIC U YACTHOW >KM3HM HAa OCHOBE JKOJOTHYECKOW KYIbTYphl U 0€30I11aCHOTO
oOpaleHus ¢ BeIeCTBAMH U MaTepuaIaMu;

6) popmMupoBaHHEe KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIEHUU CO CBEPCTHUKAMU U
B3pOCIBIMH B TIpolecce  0o0pa3oBaTelbHOH,  OOIIECTBEHHO  TOJE3HOH,  y4deOHO-
HCCJIEIOBATENBCKOM, TBOPUECKOHN U IPYTUX BUJIOB JI€ATEIHHOCTH, CBSI3aHHBIX C XUMUEH.

1I. Memanpeomemmnuie pe3yiomamal:

1) ompenenenue nenei coOCTBEHHOro OOYy4YeHHsI, TOCTAHOBKA U (POPMYIUPOBAHUE IS
ce0s HOBBIX 3aJ1a4;

2) muaHUpOBaHWE MyTEW MOCTKEHUS KEIaeMOoro pe3yjibTara OOy4YeHHS XMMHH Kak
TEOPETHUECKOT0, TaK M DKCIIEPUMEHTAIBLHOTO XapaKTepa;

3) cooTHeceHHWe CBOHMX MACWCTBUN C TIAHUPYEMBIMH pPE3yabTaTaMH, OCYIIECTBICHUE
KOHTpOJISI CBOEH JIEATEIbHOCTU B MPOLECCE NOCTUKEHUS pe3yibTara, oNpejaesieHHe croco0oB
JNEHCTBUII TIpH BBHINOTHEHUH J1a0OpaTOPHBIX M MPAKTHUYECKUX pabOT B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKU O€30MTaCHOCTH;

4) ompeneneHHe HCTOYHHUKOB XUMHUYECKOW HH(MOpMAallMU, TONy4yeHUE U aHalu3 ef,
co3anue HHHOPMAITMOHHOTO MPOAYKTa U €T0 MPe3eHTAIHUS;

5) WHCIONBb30BaHME OCHOBHBIX HWHTEIJIEKTYaJdbHBIX ONEpalliii: aHaldu3a W CHHTE3a,
CpaBHEHUS U CHUCTEMAaTHU3alluu, OOOOIIEHHs] U KOHKPETH3allMW, BBHIIBICHUE MPUIYUHHO-
CIEICTBEHHBIX CBSI3€M M IIOCTPOEHUE JIOTMUECKOTO PACCYXKACHUS U YMO3AKIIOUYEHUS
(MHAYKTUBHOTO, JEIYKTUBHOTO M 110 AaHAJIOTMH) HAa MaTepuaie €CTECTBEHHO-HAyYHOTO
COZIepKaHUS;

6) yMeHHE CO037aBaTh, MPUMEHATH M MPeoOpa3OBHIBATh 3HAKW M CHMBOJIBI, MOJICTH U
CXEMBI JIJIsl pelieHus Y4eOHbIX U TTO3HABaTEeNbHBIX 3a71a4;

7) bopMupoBaHHE W Pa3BUTHE KOJOTHMUYECKOTO MBIIUICHHS, YMEHHUE MPUMEHSATH €ro B
MO3HABATENILHON, KOMMYHHMKATHBHOW, COLMAIBHONW TMpakTUKe U MpodeccruoHalIbHOI
OpUEHTAIINH;

8) renepupoBaHue UJIEH U OMIPEIeTICHUE CPEJICTB, HEOOXOAMMBIX JIJIS KX PeaTr3aliiu.

II1. IIpeomemmnsie pe3yrvmamal:

BorinyCcKHUK HAy4YUTCH:

*  XapaKTepW30BaTh OCHOBHBIE METOJBI TO3HAHWS: HAOIIOJEHUE, HW3MEPCHHE,
HKCIIEPUMEHT;

* ONHUCHIBATH CBOMCTBA TBEPHABIX, XHUAKWAX, Tra3000pa3HBIX BEMIECTB, BBIIACISIS HX
CYILIECTBEHHbBIE NTPU3HAKY;



* packpblBaTb CMBICI OCHOBHBIX XHMHUYECKUX MOHATHH «aToOM», «MOJEKYJIay,
«XUMHUYECKUH DJIEMEHT», «IIPOCTOE BEHIECTBO», «CJI0XKHOE BEUIECTBO», «BAJIECHTHOCTbHY,
«XUMUYECKasl peaklys», UCII0Nb3ys 3HAKOBYIO CUCTEMY XUMUM;

* pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MacChl BEILECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHON TEOPHUH;

* pa3In4yaTh XUMUYECKHUE U (PU3MUECKUE SABICHUS;

* Ha3bIBaTh XMMHUECKUE IJIEMEHTHI;

* ONpEAEIATh COCTaB BEILECTB 110 UX (popMyJiam;

* OIIPEACIIATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCIUHEHUSAX;

* OIPEIENATh TUIl XUMUYECKUX PEaKLUi;

* Ha3bIBaTh IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMUUECKUX PEAKLINM;

* BBIIBJIATD IIPU3HAKHU, CBUJIETENBCTBYIOLINE O IIPOTEKAHUN XUMHUYECKON peaKLuu IIpu
BBIIIOJTHEHUHM XUMHUYECKOIO OIbITA;

* COCTaBIIATH (POPMYJIbl OMHAPHBIX COEAMHEHMUI;

* COCTaBJIATh YPABHEHUS XUMHUECKUX PEAKIIMIA;

* coOmo1aTh NnpaBuiia 0e30nacHoi paboThl IPU MIPOBEIEHUH OIBITOB;

* [10JIb30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U MOCYOM;

* BBIYMCIIATH OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB;

* BEIYUCIIATH MAacCOBYIO JIOTI0 XUMHUECKOTO AJIEMEHTA 10 (hOpMYyJie COCTUHEHHUS;

* BBIUMCJIATH KOJMYECTBO, 00BbEM MIIM MaccCy BELIECTBA IO KOJIMYECTBY, 00bEMY, Macce
peareHTOB WIH NIPOAYKTOB PEaKIINH;

* XapaKkTepu3oBaTh (PU3NYECKHE U XUMUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa
1 BOIOPOAA;

* [10JIy4aTh, COOMPATh KUCIOPOJ U BOJOPOL;

* pacrno3HaBaTh ONBITHBIM ITYTEM ra3000pa3Hble BELIECTBA: KUCIOPOJ, BOJOPOLI;

* pacKpbIBaTh CMBICI 3aKOHa ABOrajipo;

* PacKpBIBATh CMBICI TIOHATHH «TETUIOBOM AP (PEKT peaKum», «MOISIPHBIA 00bEeM»;

* XapaKTepu3oBaTh (PU3NYECKHE U XUMHUECKUE CBOICTBA BOJIBI;

* PaCKpbIBaTh CMBICII IIOHATHS «PaCTBOP»;

* BBIYMCIIATH MAaCCOBYIO JIOJII0 PACTBOPEHHOIO BELIECTBA B PACTBOPE;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOM OJIEH PACTBOPEHHOIO BEILIECTBA;

* Ha3bIBaTh COCIUHEHUS U3YUYEHHBIX KIACCOB HEOPIAHUUECKUX BEILECTB;

* XapaKTepu30BaTh (U3NYECKUE U XUMUYECKHE CBONCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB: OKCUAOB, KUCIOT, OCHOBaHMI, COJIEH;

* OIIPEACIIATH PUHAJIEKHOCTD BEIIECTB K ONPEIEICHHOMY KJIACCy COCIMHEHMI;

* COCTaBJIATH (POPMYJIbl HEOPTaHUUYECKUX COCIMHEHUHN N3YUEeHHBIX KJIACCOB;

* IPOBOJMTH OIIBITHI, TOATBEPKIAIOIINE XUMHUECKHE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOpPraHUYECKUX BEILECTB;

* PacIlO3HABATh OIBITHBIM IIyTEM PACTBOPHI KMCIIOT U ILIEJIOYEH 110 U3MEHEHUIO OKPACKH
MHANKATOPa;

* XapaKTepU30BaTh B3aHMOCBS3b MEXKy KJIIACCAMHU HEOPIraHUYECKUX COECTUHEHNN;

* packpbiBath cMbIch [Iepuonuyeckoro 3akona /. 1. Menneneesa;

* 00BACHATH (PU3NUECKUN CMBICT aTOMHOTO (ITOPAIKOBOT0) HOMEPAa XUMHUECKOTO
JJIEMEHTA, HOMEPOB TPYIIILI U ITIepruoAa B nepuoandeckoi cucreme .M. Menneneesa;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOEHHUSI aTOMOB, CBOWCTB AJIEMEHTOB B
IpeJienax MaJIbIX IEPUOJO0B U INIaBHBIX MOATPYIII;

* XapaKTepU30BaTh XUMUYECKHUE DJIEMEHTHI (OT BOJIOPOAA 10 KaJIbLIKs) HA OCHOBE UX
NOJIOXKEeHUA B iepuoudeckoit cucreme /. Y. MeneneeBa u 0cOOEHHOCTEH CTPOEHHS UX
aTOMOB;

* COCTaBJIAATH CXEMbI CTPOEHHMSI AaTOMOB NEPBBIX 20 3JIEMEHTOB EPUOJUYECKON CUCTEMBbI
J. . Menneneena;

* pacKpbIBaTh CMBICI MOHATUN «XUMHUYECKAsI CBI3bY», «3JIEKTPOOTPULIATEIBLHOCTDY;



* XapaKTepU30BaTh 3aBUCUMOCTh (PH3UYECKIX CBOICTB BEIIECTB OT TUIA
KPUCTAJUIMYECKON PEIIETKH;

* OIIPEACIIATh BUJ XUMUUYECKON CBSI3U B HEOPTaHUYECKUX COCAMHEHUSX;

* U300paXkaTh CXEMbI CTPOEHHUS MOJIEKYJI BELIECTB, 00pa30BaHHBIX Pa3HBIMU BUJAMU
XUMHYECKHUX CBI3CH;

* PaCKpbIBaTh CMBICII MIOHATUHN «HOHY, «KATHOHY», AHHOHY», «IJIEKTPOIUTHI»,
CHEDJIEKTPOIUTHI», «3JCKTPOJIIUTUYECKAS TUCCOLIUALIUSY, KOKUCIIUTEIbY, «CTENEHb OKUCICHUS,
«BOCCTaHOBHTEIbY, KOKHCIECHUEY, «BOCCTAHOBIICHUEY;

* OIIPEACIIATh CTETICHb OKUCIICHHS aTOMA 3JIEMEHTa B COCIMHCHUH;

* PacKpbIBaTh CMBICI TEOPHH JIEKTPOIUTUYECKOMN TUCCOLIUALINY;

* COCTaBJISITh YPABHEHUS IEKTPOJUTUUECKON UCCOLMALIMK KUCIIOT, IIeJI0YeH, Coei;

* 00BSCHATDH CYLIHOCTD MPOLIECCa NEKTPOTUTHUECKON AUCCOLUAIMH U PEaKIIUil HOHHOTO
oOMeHa;

* COCTaBJIATH IOJIHbIE U COKPALIEHHbIE HOHHbBIE YPaBHEHHUSI peaklnuii oOMeHa;

* OIPEIENSITh BO3MOXHOCTh IPOTEKAHUS PEAKIINIA HOHHOTO OOMEHa;

* IPOBOJUTH PEAKILIUH, TOATBEPKAAIOIINE KaueCTBEHHBIN COCTAB Pa3IMUHbIX BEIIECTB;

* OIPEACIIATh OKUCIUTENh U BOCCTAHOBUTED;

* COCTaBIIATh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIN;

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOUN PEaKIlnu;

* KJ1acCU(UUIUPOBATh XUMUUECKUE PEAKIINH 110 Pa3IMYHBIM IIPU3HAKAM;

* XapaKTepU30BaTh B3aUMOCBSI3b MEKy COCTaBOM, CTPOCHHEM M CBOMCTBAMU
HEMETAIJIOB;

* IPOBOJIUTH OIBITHI TI0 TIOTYYCHUIO, COOMPAHUIO U U3YUCHUIO XUMHUYECKUX CBOMCTB
ra3o00pa3HbIX BEIIECTB: YIIEKUCIOro ra3a, aMMHUaKa;

* pacIio3HaBaTh OMBITHBIM MYTEM ra3000pa3HbIC BEIIECTBA: YIVICKUCIIBIA a3 U aMMHAK;

* XapaKTepU30BaTh B3aMMOCBS3b MEXKIY COCTABOM, CTPOCHHEM U CBOMCTBAMH METAJLIOB;

* Ha3bIBaTh OPTAaHMYCSCKHE BEIIECTBA MO UX (OpMyJIie: METaH, 3TaH, STUJICH, METaHO,
ATaHOJI, TJIMLEPUH, YKCYCHAsI KUCI0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEAPUHOBAs KUCIIOTA,
OJICMHOBAsI KUCJIOTA, TJIFOK03a;

* OLICHUBATh BIUSHUE XUMHYECKOTO 3arpsI3HEHUSI OKPY>KArOLIEH Cpelibl Ha OPraHU3M
YEJIOBEKa;

* TPaMOTHO 00paIaThcs C BEeCTBaMU B TTOBCETHEBHOM JKU3HH,

* OIPEACNIATh BO3MOXXHOCTD MPOTEKAHUS PEAKIIMI HEKOTOPBIX MPEACTaBUTENICH
OpPraHWYECKUX BEIECTB C KMCIOPOI0M, BOJIOPOJIOM, METAJITIAMU, OCHOBaHUSIMHU, TaJIOT€HAMMU.

BhInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

* BBIJIBUTaTh U MPOBEPSTH SKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX
BEII[ECTB Ha OCHOBE MX COCTaBa U CTPOCHMUSI, UX CIOCOOHOCTH BCTYINATh B XMMHUYECKUE PEAKITUH,
0 XapakTepe U NPOJAYKTaX pa3IMYHbIX XUMUUYECKUX PEaKIINii;

* XapaKTEepU30BaTh BEIIECTBA M0 COCTaBY, CTPOCHHUIO U CBOWCTBAaM, YCTAaHABIIMBATh
MPUYUHHO-CJIEACTBEHHBIE CBSI3H MEX]y JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

* COCTaBJISITh MOJICKYJISIPHBIE M TIOJIHBIE HOHHBIE YPABHEHHS TI0 COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;

* MPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISATH OKUCIUTEIBHBIC HITH
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTETIEHEH OKUCIIEHHS 3JIEMEHTOB, BXOASIINX B €T0
COCTaB;

* COCTaBIISITh YPABHEHUS PEAKIIMM, COOTBETCTBYIOLIUX MMOCIEA0BATEIIbHOCTH
MIPEBPAIICHU HEOPTAaHUYECKUX BEIIECTB PA3TUYHBIX KIJIACCOB;

* BBIJIBUTaTh U MPOBEPSTH SKCIIEPUMEHTATBHO TUIIOTE3bI O PE3YJIbTATAX BO3IECUCTBUS
pPa3IUYHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMHYECKOW PEaKIInu;

* HCIIOJIB30BATh MPHUOOPETEHHBIC 3HAHUS JISI SKOJIOTHUECKHU TPaMOTHOTO TTOBE/ICHUS B
OKpYKarolllei cpese;



* UCTIOJIH30BATh NPUOOPETEHHBIE KIIFOUEBBIE KOMITETCHIIUH TPU BBIIIOJHEHUH MIPOEKTOB U
y4eOHO-HUCCIIE0BATENIbCKUX 3a/1a4 [T0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIyYEHHS U
pacro3HaBaHMs BEUIECTB;

* 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX U XUMHUYECKUX IIpolLeccax;

* KpUTHUYECKH OTHOCHUTHCS K NICEBIOHAYYHON MH(POPMALINHU, HEJOOPOCOBECTHOM peKIaMme
B CpEe/ICTBaX MaccOBOM MH(poOpMaLnH;

* OCO3HABaTh 3HAYEHUE TCOPETUYECKUX 3HAHUM 110 XUMUU U1 IPAKTHYECKOU
JESITEIIBHOCTH YEJI0BEKa,

* CO3J1aBaTh MOJIEJIM U CXEMBI JUIsl pEIIeHUs YU€OHBIX U [I03HABATEIbHBIX 33/1a4;
IIOHUMAaTh HEOOXOAUMOCTh COOJIIOJICHUS NIPEANUCAHUM, IPelaraéMblX B HHCTPYKIHUAX 110
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XMMHUU H JP.

Conepxkanue y4eOHOI0 nMpeaMera

8 kaacc. (2 u B Hezenro, Beero 684)

HavajabHble NOHATHS M 3aKOHBI Xumuu (20 4)

Tena u BemectBa. CBoiicTBa BellecTB. JTalOHHbIE (PU3NYECKUE CBOMCTBA BELIECTB.
Martepuansl 1 MatepuanoBeieHue. Posib XuMuu B )KU3HU COBPEMEHHOT0 oluiecTBa. OTHOIIEHNE
oOmrecTBa K XUMHUH: XeMOoprins 1 xeMohoOwus.

Metonel m3ydenust xumuu. HaOmronenwe. DxcrnepuMmeHT. MopenupoBanue. Mopenu
MaTepUaIbHbIC U 3HAKOBBIE WM CUMBOJIbHBIE.

l'azpr. XKunpkoctu. TeEpnple BemecTtBa. B3auMHBIE Iepexoabl MEXKIy arperaTHbIMHU
COCTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyOaumanus) u aecyOnumanus, KOHJIeHCAalus U uCIapeHue,
KpUCTAJIIIN3alUs U IIaBJICHHE.

@usnyeckue sBiacHUs. YucThle BelecTBa U CMECH. | OMOT€HHbBIE U T€TEPOTreHHBIE CMECH.
Cwmecu ra3zoo0pasneie, >xuakue u TBEpIbIe. CrocoObl pa3feneHus CMecel: MEeperoHka, Hiu
JUCTWUIALMS,  OTCTauBaHWe, (UIbTpOBaHME,  KpUCTAUIM3AallUg WM BBIIApUBaHUE.
Xpomarorpadus. IIlpumMenenune 3Tux cnocodoB B 1a00PaTOPHOM MPAKTUKE, HA IPOU3BOJICTBE U B
ObITY.

XUMUYEeCKHEe BJIEMEHThl. ATOMBI M MOJEKyabl. IIpocTele M CIOKHBIE BEIIECTBA.
AmoTponus Ha npuMmepe Kuciaopoaa. OCHOBHBIE NOJIOKEHUS ATOMHO-MOJIEKYJIIPHOTO YUEHMSL.
Nonsbl. BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

3HakM (CUMBOJIbI) XHMHYECKUX »3JeMeHTOB. MHdopmauus, KOTOpPYyHO HECYT 3HaKu
XUMHUUYECKMX JJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHUM HEKOTOPHIX XHMMHUYECKUX 3JIEMEHTOB.
[Tepuonuueckass Tabnuua xuMudeckux siaemeHToB JI. M. MenneneeBa: KOPOTKOIIEPUOAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. ['aBHas v mobovHast MOATPYIIbL, UIH A- U
b-rpynnsl. OTHOCUTENIBHAS ATOMHAs Macca.

Xumnyeckue Qopmyinsl. Muaekcel n koapduuueHTsl. OTHOCUTENbHAsS MOJIEKYJsSpHas
Mmacca. MaccoBast 10711 XUMMUYECKOT'O 3JIeMEHTa B coenHeHnH. VHpopmanus, KOTOpyr HECyT
XUMUYECKHUE (POPMYIIBIL.

BanentHocts. CTpyKTypHBIE (GOpPMYNbl. XHMUYECKHE 3JIEMEHTBI C TOCTOSHHOW U
MEPEMEHHOI BaJIEHTHOCTHbIO. BBIBOJ (hopMyInbl coequHeHHs MO BajieHTHocTH. OmpeneneHue
BAJIEHTHOCTH XHMMHYECKOTo »3jeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUM
COCIMHEHUH, COCTOSIIIMX U3 JBYX XHMMHMYECKHX OJJIEMEHTOB, I10 BaJ€HTHOCTH. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB.

Xumuyeckue peakiuu. PeareHTbl M OPOAYKTHl peakuud. [Ipu3HAKM XUMHYECKHX
peakuuii. YcloBUS UX NPOTEKaHUS U NpeKpalleHus. Peakiuu ropeHus. DK30TEPMHUYECKUE U
SHAOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHMS MacChl BEIIECTB. XUMUYeckue ypaBHeHUs. COCTaBIEHUE XUMUYECKUX
ypaBHeHu. HbOpMaIus, KOTOpY0 HECET XUMUYECKOE ypaBHEHHUE.



Knaccuukanuss XUMHYECKUX pEaKIMi MO0 COCTaBy M YHCIY PEareHTOB M IPOIYKTOB.
Tunel xuMudeckux peakuuid. Peakmuu coenuHEHHs, pPa3IOKEeHHs, 3aMElleHHus U OOMeHa.
KaranusaTopsl 1 kaTanus.

JdeMoHcTpanuu
* Konneknus matepuasioB U U3AeIui U3 HUX.
* Mopenu, ucnonb3yeMble Ha ypokax Gpu3uku, OMonoruu u reorpapuu.
* OOBEMHBIE U IAPOCTEPIKHEBBIE MOJEIN HEKOTOPBIX XUMUYECKUX BEILECTB.
* Moaenu KpucTalInyeCKUX pemeToK.
» Cobupanue npubopa Jist IOJTYUYEeHHUs Ta3a ¥ MPOBEPKa €ro Ha FTepMETHYHOCTb.
* Bosronka cyxoro npa, nojaa win HadTaauHa.
* ArperaTHble COCTOSIHUS BOJIBI.
* Paznienenue AByX HECMEIIMBAIOIMIMXCS JKUJKOCTEN C TOMOIIBIO IETUTEIbHON BOPOHKH.
* luctminsitop u ero padoTa.
* YcraHnoBka Aiis GuiIbTpoBaHus U €€ padora.
* YcTaHoBKa /715 BeIIapuBaHus U e€ padora.
* Konnexiust ObITOBBIX TPHOOPOB A1 (GUIBTPOBAHUS BO3AYyXA.
* Paznienenue kpacsiero BemecTna paoMactepa ¢ MOMOIIBI0 OyMakHOU XpoMaTorpaduu.
* Mopenu aoTponHbIX MoAU(UKAIMKI YyTIepoaa U Cephl.
* [TonmyueHnue 030Ha.
* [TopTpersl n. 4. bepuenunyca u 1. 1. Menneneena.
* KopoTkonepuoaHelii M JIIMHHONEPHOAHBIM BapuaHTsl [lepmoauueckoit cucremsr /[l M.
MenneneeBa
* KoHctpyupoBaHue mapocTep>KHEBbIX MOJENIEH MOJIEKYII.
* Animapar Kunmna.
* Paznoxenue Ouxpomara aMMOHHSIL.
* ['opeHue cepbl 1 MarHUEBOM JICHTHI.
* [Toprpetst M. B. JlomonocoBa u A. JI. JlaByasse.
* OnbITHI, WITIOCTPUPYIOIINE 3aKOH COXPAHEHUS MACChl BELIECTB.
* ['openue ¢ocdopa, pacTBopeHHE MPOAYKTAa TOPEHUSI B BOJE M HCCIEAOBAHUE MOJYYEHHOTO
pacTBopa JJAKMYCOM .
* B3auMoIeliCTBUE CONSTHOM KUCTIOTHI C IIMHKOM.
* [Toryuenue rugpokcuaa menu(Il) u ero pasnoxenue npu HarpeBaHUH.
JlabopaTopHbIe ONBITHI
1. O3HakoMJIeHHE C KOJUIEKIMEH 1a00paTOpHOI MOCYbI.
2. IlpoBepka npubopa AJis MOTyYeHUs Ta30B Ha TEPMETHYHOCTb.
3. O3HaKoMJIEHHE C MUHEpalaMH, 00pa3yloIUMH IPAHHUT.
4. IlpuroToBiieHHE T€TEPOreHHON CMECH MOPOIIKOB CEPBI U JKEJIe3a U UX Pa3/iecHHeE.
5. BzaumoeiicTBrue pacTBOPOB XJIOPHIOB M MOJIUIOB KaJllusi C paCTBOPOM HUTpaTa cepedpa.
6
7
8

. [lonyuenune runpokcuna menu(Il) u ero B3aumoielicTBUE C CEPHON KUCIOTOM.

. BzaumopencTBue pacTBopa CoAbl C KUCIOTOM.

. IIpoBepka 3akoHa COXpaHEHHUs] MAacChl BEIIECTB Ha MPHUMEPE B3aUMOICHCTBUSA MIETOYU U
KHUCIIOTEL.
9. IlpoBepka 3aK0HA COXpAaHEHHUS MAaCChl BEIIECTB HA IPUMEPE B3aAMMOJICHCTBHS MIEIOYN U COTTH
xkenesa (I1).
10. PaznoxkeHue mepokcuaa BOJIOpoJa ¢ moMolibio okcuaa mapranma (IV). 11.3amemnienue
JKEJIe30M MEIU B METHOM KYIOPOCE.
IIpakTH4YecKkyne padoThbl

1. 3HAKOMCTBO C JIabopaTopHbIM obopynoBaHueM. IIpaBuia TeXHHKH O€30MaCHOCTH TpPU
pabote B kabunere xumuu. HexoTopsie Buabl padoT.
2. HaGmronenue 3a ropsimeit cBe4oi

3. Ananmu3 o4BsI (aHANOT PabOTHI «OUYNCTKA TOBAPEHHOM COIINY).



Ba:kneiilmue npeacTaBuTe 1 HeOPraHudecknx BeulecTs. KoiuvecTrBeHHble
oTHoIueHusi B xumuu (18 4v)

CocraB Bozayxa. [lonsitue 06 00bEMHOIM nosie ([]) KOMIOHEHTa MPUPOIHONW Ta3o0BOH
cMecu — Bo3ayxa. Pacuér o0béma KOMIIOHEHTa ra3oBOM CMecH IO ero oObeMHOW Joje U
Ha000POT.

Kucnopon. O3zon. Ilonmyuyenue kucnopona. CoOupaHue U pacrno3HaBaHUE KHUCIOPOAA.
XUMHUYECKUE CBOMCTBA KUCIOPOA: B3aMMOJICUCTBHE C METa/NIaMH, HEMETAJUIaMH U CIIOKHBIMU
BewectBamiu. [Ipumenenne kucinopona. KpyroBopor kucnopona B npupoje.

Oxcunpl. OOpa3oBanue HazBaHuil OokcuIoB 1o ux (opmynam. CocraBienue (opmyi
OKCHUJIOB IO MX Ha3zBaHusM. [IpencraBuTeny OKCHAOB: BOJA M YIJIEKUCIBIM ras3, HeraméHas
U3BECTb.

Bonopoa B npupone. ®uznueckre U XUMHUYECKHE CBOMCTBA BOJAOPOAA, €r0 MOJYYEHHE U
MIpUMEHEHUE.

Kucnotsl, ux cocraB u kinaccupukauus. Mugukaropel. Talnuma pacTBOPUMOCTH.
ConsiHas U cepHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Comm, ux cocrtaB W Ha3BaHus. PacTtBopumocTh coiseil B Boze. lIpencraBurenu cosei:
XJIOpU HATpusl, KapOoHAT HaTpus, pocdar KaapIus.

[TocTossnnass ABoraapo. KomunuectBo BemectBa. Monbs. MomsipHas Macca. Kpathbie
€IMHUIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KWJIOMOJb, MUJUIUMOJISIpHAs U
KWJIOMOJISIPHAsI MacChl BELLIECTBA.

Pacuérel ¢ uCmonp30BaHMEM TMOHSATUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«IOCTOSIHHAsE ABOTagpo».

3akon ABoraapo. MomnspHbli  00bEM Tra3000pa3HbBIX BemiecTB. OTHOCHUTENBHAS
IJIOTHOCTh OJIHOTO ra3a Mo JAPYyromy.

KpatHple emuHUIBI W3MEPEHHS — MHIJUTAMOJISIPHBI W KHJIOMOJSIPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ MCMONB30BaHMEM TMOHATUNA «KOJUYECTBO BEILIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAs ABOTaIPO».

Pacuérel ¢ MCmonp30BaHMEM TOHSATHUN «KOJUYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTAIPON».

IMuapocdepa. KpyroBopot Boasl B ipupoje. Pu3znyeckue 1 XUMHUECKUE CBOWCTBA BOJIBI:
B3aUMO/ICHCTBUE C OKCUAAMM.

OcHoBaHusl, UX cocTaB. PacTBOpuMOCTb OCHOBaHHMH B Boje. VI3MeHeHHE OKpacKu
WHJIUKATOPOB B IENOYHOM cpene. IlpeacraBurtenu mienoueid: THAPOKCHUIBI HATpPUS, Kallus U
KaJIBIIHSL.

PactBoputens u pacrBopéHHoe BemiectBo. PactBopsl. PactBopenue. I'mapartsl.
MaccoBast 107151 pacTBOpPEHHOTO BeliecTBa. Pacd€rel, CBSA3aHHBIE C MCIOJI30BAHUEM IOHSATHS
«MaccoBasi J0Js1 PACTBOPEHHOTO BEILIECTBAY.

JdeMoHCcTpauMu
* OnpeneneHue coepKaHus KUCIOPOJa B BO3IyXeE.

* [lomydenne KuCI0po1a pa3noKeHHEM MepMaHTaHaTa KaJldsl ¥ MIEPOKCH/Ia BOJOPO/Ia.
* CoOupaHrie METO/IOM BBITECHEHUS BO3AyXa U BOJIBI.

* Pacrio3HaBaHue KUCIOPOJA.

* ['openue maruus, xxenesa, yris, cepsl 1 hochopa B KUCIOPOJIE.
e Komiekust OKCUIOB.

* [Tonydyenue, coOupanue 1 pacrno3HaBaHue BOJIOPO/A.

* ['opeHue Bomopoaa.

* BzaumonetictBue Bonopozaa ¢ okcuaom meau(Il).

» Kostekiust MUHEpaIbHBIX KUCIIOT.

* [IpaBuio pa3daBieHus: CEPOil KUCIOTHI.

e Komiekus coien.

* Tabnuia pacTBOPUMOCTH OCHOBAHUI, KHCIIOT U COJIEH B BOJIE.




* HexoTopblie MeTalibl, HEMETAJLJIBI U COEAMHEHUSI KOJTMYECTBOM BEIIECTBA B 1 MOJIb.
* Mogiens MoJIIpHOTO 00bEMa ra3000pa3HBIX BEIIECTB.
» Konnekuus oCHOBaHU.
JlabopaTopHble ONbITHI
12. IloMyTHEHNE U3BECTKOBOM BOJIbI IPU MPOIYCKAHUU YIJIEKUCIIOTO Ta3a.
13. [TonydyeHue BOOPO/Ia B3aUMOICCTBUEM IIMHKA U COJISTHOM KUCJIOTHI.
14. Pacrio3zHaBaHuE KUCIOT UHIUKATOPAMH.
15. U3MeHeHue OKpacKy MHIUKATOPOB B LIECJTOYHOU Cpelie.
16. OsnakomiieHHME € mpenapaTaMM JOMalIHEH WM IIKOJBHOM anTe4ku — pacTBOpaMu
nepokcuaa BOAOPOa, CIUPTOBOM HACTOMKHU MOJIa U HAILIATBIPHOTO CIHUPTA.
IIpakTHyecKHe padoThl
4. TTonyuenue, coOupaHue U pacro3HaBaHUE KUCIOPO/Ia.
5. [Momyuenue, cobnpanue u pacro3HaBaHKUE BOJOPOIA.
6. [IpuroroBieHne pacTBOPOB COJICH C UX 33JJaHHON MAacCCOBOM JTOJICH.
OcHOBHBIE KJIacChl HeOprannyeckux coequnenui (10 1)

O6oOmenue cBeAcHUH 00 OKCcHIax, HUX KiIacCH(UKAIMKM, Ha3BaHUSAX W CBOMCTBax.
Crioco0BblI MOTy9IeHUST OKCUJIOB.

OcHoBaHus, UX Kiaccudukaiys, Ha3BaHUS U CBOWCTBa. B3anmmojelcTBHE ¢ KUCIOTaMH,
KHCIIOTHBIMH OKCHJaMU U CcoJiAMH. Pa3nokeHue HepacTBOPUMBIX oOcHoBaHUM. CrocoObl
MOJIyYEHHUS] OCHOBAHMIA.

Kucnotel, ux knaccudukanuss ¥ Ha3BaHusA. OONMEe XWMHUYCCKUE CBOWCTBA KHUCIOT.
B3aumoneiicTBue KHUCIOT € MeTaulaMHu. OJICKTPOXUMHUYECKUN pPsAJl HANPsHKEHUA METaslIoB.
BzaumoneiicTBre KHCIOT C OKCHJIAMU METAUIOB. B3aumonelicTBUe KHCIOT ¢ OCHOBAHUSAMH —
peakiusi HeWTpanu3auuu. B3aumopeiictBue Kuciot ¢ consMmu. [lonydyeHune OeCKUCIOPOIHBIX U
KHCJIOPOJICOACPKAIINX KUCIIOT.

Comn, wux kiaccuuKamus W CBOWCTBA. B3ammojmelcTBHE coel ¢ MeTalaMH,
0COOEHHOCTH 3THX peakuuil. B3aumoeiicTBue coseii ¢ coysiMu.

I'eneTnueckue psiapl MeTamia M HeMerauia. ['eHeTHdeckas CBsS3b MEXKIY Kilaccamu
HEOPTraHUYECKHUX BEIECTB.

JIabopaTopHbIe ONbITHI
17. B3aumoeicTBre OKCHIa KaabIus C BOOOM.
18. IloMyTHEHNE N3BECTKOBOM BOJIBI.
19. Peakus HelTpanuzamnum.
20. ITonyuyenue ruapokcuaa meau(Il) u ero B3aumoseiicTBre ¢ KUCIOTOM.
21. Paznoxenue ruapokcuna meau(ll) mpu mHarpeBanum.
22. B3anMoaeicTBHE KUCIOT ¢ METaJlJIaMH.
23. B3anMoelCTBHE KUCIOT C COJISIMMU.
24. O3HaKOMIICHHE C KOJUICKIIUCH COJICH.
25. BzaumogeiictBue cynbdata meau(ll) c xenezom.
26. B3anmMoelcTBHE CONCH C COJISIMU.
27. I'eneTn4ecKas CBA3b HAa IPUMEPE COCAMHEHUN MEU.
IIpakTHyecKHne padoThbl
7. Pemenue »sKCIepUMEHTAIBHBIX 3amad 1Mo Teme «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
CO€IUHEHMI
Ilepuoauuecknii 3akoH U Ilepnoanyeckas cucrema xXuMudeckux JjemenTos /1. U.
MenpesieeBa u ctpoenue aroma (8 1)

EcTecTBeHHBIE ceMeMCTBAa XMMHUUYECKHX DJIEMEHTOB: IEJIOYHEBIE U ICI0YHO3EMEIbHEIC
METaJIJIbl, TaJlOTeHbl, HHEPTHBIE (OMaropoaHbie) ra3el. AMpoTepHOCTh. AMGBOTEpHBIE OKCUABI U
ruapokcuabl. KoMIIEKCHBIE COMH.

Otkpeitne JI. WM. MenneneeBbiMm [leprognueckoro 3akoHa M CO3JaHHE UM
[Teproanyueckoil CUCTEMbl XUMHUYECKHUX SJIEMEHTOB.




ATombl Kak (hopMa CyIIECTBOBAHHS XUMHUYECKHX JIEMEHTOB. OCHOBHBIC CBEIACHUS O
CTPOCHHMH aTOMOB. JloKa3zaTenbCcTBa CIOXKHOCTH CTpoeHuss atomoB. OmbiThl Pesepdopna.
[1naneTapHast MOJIeIb CTPOCHHUS aTOMA.

CocraB aTOMHBIX SA€p: NPOTOHBL, HEUTPOHBL. (OTHOCUTEIBHAs aTOMHas Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY», KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAsI Macca.

Mukpomup. OnekTpoHbl. CTpoeHuEe >JIEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKUX
aneMeHToB NeNe 1-20. TIoHsATHE O 3aBEPLIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTonbl. Pusznyeckuii cMmbic cUMBOJUKU Ilepumoandeckoit cucrembl. CoBpeMeHHas
dopmymupoBka [lepumogudeckoro 3akoHa. VI3MeHEHUs CBOWCTB JJIEMEHTOB B MEPHOAAX H
rpynnax, kKak QyHKIHs CTPOEHUS 3JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuka »JJIEMEHTa-MeTajllla M DJJIEMEHTa-HeMeTalJla MO0 MX IOJOXKEHUIO B
[Tepuoauueckoii cucreme xumuueckux 3nemeHToB J1. 1. Menneneena.

JleMoHcTpanuu
* Paznuunbie popmbl TaOIUI] TEPUOTNIECKON CUCTEMBI.
* Monenuposanue nocrpoenus llepunonuyeckon cucremsl /. . Menneneena.
* Mojenn aTOMOB XUMHUYECKHUX JIEMEHTOB.
* Mopenu aTOMOB 3JIeMEHTOB 1—3-r0 NmeprojioB
JlabopaTopHbIe ONBITHI.
28. IlonyueHune aMm(pOTEPHOTO THIPOKCH A 1 HCCIICIOBAHUE €TO CBOMCTB.
Xumuyeckasi ¢Bsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE peaknun (8 1)

Nonnast xumudeckas cBsizb. VOHBI, 00Opa30BaHHBIC aTOMaMH METaUIOB U HEMETAJLIOB.
CxeMmbl 00pa30BaHUsS MOHHOW CBSI3U JUIsl OMHAapHBIX coequHEHHH. MOHHBIE KpHUCTalInYecKue
peméTky U (HU3MYECKHe CBOWCTBA BEIISCTB C 3TUM THUIOM peméTok. [lonsarue o GopmynbHON
€IMHULIE BELECTBA.

KoBaneHTHass XuMu4eckasi CBsi3b. DJICKTPOHHBIC U CTPYKTypHBIC (hopmynsl. KoBaneHTHas
HenoJsipHast cBs3b. CxeMbl 00pa3oBaHUS KOBAJIEGHTHOW CBS3HM Ui OMHAPHBIX COEAMHEHUU.
MonexynsipHble U aTOMHBIE KPUCTALTUMYECKUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM TUIIOM
PELIETOK.

DNeKTpOOTPULIATETLHOCTh. Psim  anexkTpoorpunatenbHocTu. KoBaneHTHass moyispHas
XuMH4eckast cBs3b. Jumons. CxeMbl 00pa3oBaHMs KOBAJIEHTHOM MONSIPHOM CBSI3U 111 OMHAPHBIX
coeIMHeHU. MOJNeKyIsIpHbIe U AaTOMHBIE KPUCTAINTUYECKUE PEIIETKH, CBOMCTBA BEIIECTB C 3TUM
TUIIOM PEILETOK.

Merammueckass XUMHYECKash CBSI3b M METAJUIMUECKas KPUCTALTMYECKas pelIETKa.
CBoiicTBa BEUIECTB C ITUM THUIIOM pelIETOK. EnMHas npupoia XUMUYECKUX CBA3EH.

Crenens okuciienus. CpaBHEHHE CTETICHH OKUCIEHUS U BaIEHTHOCTHU. [IpaBmia pacuéra
CTEeTeHe OKUCIeHHs 110 PopMyIaM XUMUYECKUX COeTUHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHrne CTeeHe OKUCICHUS IS
AIIEMEHTOB, O0Opa3yIOIIMX BEIIECTBAa pa3HbIX KiaccoB. Peaknuu WOHHOrO OOMEHa WU
OKHCITUTEIHbHO-BOCCTAHOBUTENbHBIE peakinu. OKHUCIUTETh U BOCCTAHOBHUTENb, OKHUCICHHE U
BoccTaHOBJIeHHE. (COCTaBIEHHE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN
METO/IOM IJIEKTPOHHOTO OajaHca.

JleMoHcTpanuu

* BuneodparmenTsl u ciaiiapl «loHHas XUMHUYECKask CBA3bY.

» Komekiust BeuecTB ¢ MOHHOW XUMUYECKOH CBS3BIO.

* Mojiesi HOHHBIX KPUCTATHYECKUX PEIIETOK.

* BuneodparmenTs u crnaiinsl «KoBalleHTHASs XUMHUYECKAs CBS3hY.
 Koyutekiust BemecTB MOJICKYJIIPHOTO U aTOMHOTO CTPOEHUSI.

* Mojienu MOJIEKYJISIPHBIX U @TOMHBIX KPUCTANIMYECKUX PEIIETOK.

* BuneodparmenTsl u crnaiiapl «MeTtaminyeckas XMMUUYECKask CBA3bY.
» Komneknust «MeTasuibl U CIIJIaBbI».

* BzaumonelicTBre IIMHKA C cepoid, CONsIHOM KucioToi, xaopuaom meau(Il).
* ['openue maruusi.




* B3auMo1elicTBUE XJIOPHOU U CEPOBOIOPOIHON BOJIBI.
JlabopaTopHBbIe ONBITHI
29. U3zroToieHre MOJIEIH, WITIOCTPUPYIOIIECH CBOWCTBA METAJITHYECKOM CBS3U

9 kJacc
IToBTOpeHUEe M 00001IeHNe CBeAeHUI M0 Kypcy 8 kiacca. Xumuuyeckue peakuu (5 4)
bunapusie  coeguHenws. Okcuasl  cojeoOpa3yliiue ©  HecolieoOpa3yrolue.
['unpokcunpl: ocHoBaHUs, aM(poTepHbIe, KUCT0Thl. CpeHuEe, KICIIbIe, OCHOBHBIE COJIU.

O06o0uieHne cBeCHUN 0 XMMUYECKUX peakuusx. Kiaccupuranus XuMHUECKUX peaKIui
[0 PA3IUYHBIM OCHOBAHUSM: COCTaBYy M YHCIY pPEarupyrolux U 00pa3yrolIMXCs BEIIECTB,
TEINIOBOMY 3 QeKTy, HalpaBlIeHUIO, HW3MEHEHHIO CTETEeHEH OKUCIEHUS 3JEMEHTOB,
00pa3yromux pearupyrore BemecTna, (pase, UCIoIb30BaHUIO KaTallu3aTopa.

[lonaTe O cCKOpPOCTM XHMMHUYECKOW peakuuu. DakToppl, BIMAIOIIHAE HA CKOPOCTH
XMMUYECKUX PEaKUUW: MPUPOJA PEArMpyrIIMX BELIECTB, UX KOHIEHTPALMs, TEeMIIeparypa,
IUI0IA/1b CONPUKOCHOBEHMUSI, HAIM4Yue KaTanu3zaropa. Karanus.

JdeMoHCcTpauuu

* O3HaKOMJIEHHE C KOJUIEKI[USIMU METAJUIOB U HEMETAJLIOB.

* O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCHUJIOB, KHCIIOT U COJIEH.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peaKkuu OT MPUPOJIbl pearupyroluX BEUIECTB.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakuu OT KOHIIEHTPALMH pPEearupyollirX BEIIeCTB.

* 3aBUCUMOCTb CKOPOCTHU XMMHUYECKON PEAKLIUHU OT IUIOMIAJN COPUKOCHOBEHUS PEarnupyromux
BELIECTB ((«KUIISALIUI CII0M»).

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN peaKUU OT TEMIIEPATyphl pEarupyrouuX BEIIECTB.
JlabopaTopHbie ONbITHI

1. B3aumopeiicTBue aMMHaKa 1 XJIOPOBOJOPOA.

2. Peakuust HeHTpanu3auuu.

3. Habnronenue temnoBoro ¢ ¢hekra peakiuiu HeuTpaln3aluu.

4. BzaumoseiicTBue cepHoOil KUcioThl ¢ okcuaom meau (1I).

5. Pa3noxxeHue nepokcuaa BO0OPoO/ia C MOMOIIBIO KaTanasbl KapTodens

6. 3aBUCHMOCTh CKOPOCTHM XHUMHUYECKOW pPEaKIUH OT MPHUPOAbI pPEarupyrolinx BeElIEeCTB Ha
nprUMepe B3aUMOJEWCTBUS pacTBOPOB THOCYNb(paTa HATpUs U XJopuia Oapus, THOCyinb(dara
HATpUS U COJITHOM KUCIIOTHI.

7. 3aBUCUMOCTb CKOPOCTHM XHMMHYECKOM pEakIMM OT MPUPOABl METaLUIOB IpPH HUX
B3aUMOJICVICTBUU C COJITHOM KHCIIOTOM.

8. 3aBUCHUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMM OT IPUPOJIbI KUCIIOT NPU B3aUMOAEUCTBUHU UX C
HKEIIE30M.

9. 3aBHCHUMOCTBH CKOPOCTH XMMHUYECKON PEAKIIUK OT TEMIIEPATYPBI.

10. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakluu OT KOHIIEHTPALUH.

11. 3aBUCHMMOCTBP CKOPOCTM XUMHYECKOM peakuuud OT IUIOLIAJd CONPHUKOCHOBEHHS
pearupyoInx BelecTs.

12. 3aBUCUMOCTB CKOPOCTH XMMHUUYECKOM peakliiy OT KaTajau3aTopa.

XHMMHYECKHE peaK My B pacTBOPAX 3JIeKTPoauToB (10 1)

[Tonatne 00 »ANEKTPOIUTUYECKOH AUCCOLMAIMM. OJEKTPOJUTHI U HEIIEKTPOJIUTHL
MexaHnu3M JucCOLMAIMM  AJIEKTPOJIMTOB € Pa3IUYHBIM  XapakTepoMm cBs3u. (CreneHb
AIIEKTPOIUTUYECKOM quccoranui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPHH DJIEKTPOJMTHYECKOW muccommanuu. Kiaccudukamms
MOHOB M UX cBoicTBa. KHCIOTBI, OCHOBaHUS U CONM Kak 3JEKTponuThl. VX kimaccudukanus u
JUCCOLIMAIIHS.

OOmme XMMHYECKHEe CBOMCTBA  KHUCJIOT: HW3MEHEHHE OKpPAacKd MHIUKATOpOB,
B3aMMOJICICTBHE C MeTalylaMHM, OKCHUIaMH U THAPOKCHIAMH METAJIOB U  COJISIMHU.
MonekymnsipHble U HOHHBIE (TIOJIHBIE U COKpAIIEHHBIE) YPaBHEHUS peakuuil. XUMUYECKUN CMBICIT
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COKpAIlICHHBIX YPAaBHCHUM. YCIIOBHs NPOTEKAHMS PEAKLUN MEXAY JJIEKTPOJIUTAMU 10 KOHIA.
Psi1 akTMBHOCTH METAILIOB.

OOme XMMUYEeCKHe CBOMCTBA INENOYEH: B3aUMOJCHCTBUE C KUCIOTAMH, OKCHAAMHU
HEeMeTaUIoB, cojsiMu. OOmmMe XUMHYECKHe CBOWCTBA HEPACTBOPUMBIX  OCHOBAaHUI:
B3aMMOJIEMCTBHE C KUCIOTaMU, Pa3yI0KEHNE IIPU HAaIrPEBAHUU.

OO0mue XUMHUYECKHME CBOWCTBA CpEOHUX COJIeH: B3aUMOJEWUCTBHE C KHCIOTAMH,
11eJI09aMH, COJISIMU U MeTaJulaMH. B3auMoIelCTBUE KUCIBIX COJIEH CO IIEIOYaMH.

I'uaponus, kak 0OMEHHOE B3aMMOJICHCTBHE COJIEH C BOAOW. [ MApOJIM3 COMU CUIIBHOTO
OCHOBaHHUSA U c11ab0il KHCIOTHL. ['uapoan3 conu cinaboro OCHOBaHUS M CHIIBHOM KucaoTh. [1lkana
pH.

CBolicTBa KHMCIIOT, OCHOBaHHM, OKCHJIOB U COJIEM B CBETE TEOPUHU NIEKTPOJUTHUECKON
JUCCOLMALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.

JleMoHCcTpaLUK.
* lcnpiTaHne BEeIEeCTB U UX PaCTBOPOB HA 3JIEKTPONPOBOAHOCTD.
* 3aBUCUMOCTD IEKTPOIPOBOJIHOCTH YKCYCHON KUCIOThI OT KOHLIEHTPALUH.
¢ J[BI>KEHHNE OKPALLIEHHBIX HOHOB B 3JIEKTPUYECKOM TOJIE.
* OnpezeneHue xapakTepa Cpeipl B pacTBOpax CoJIeH.
JlabopaTopHbIe ONBITHI.
13. luccounanus cinaObIX JIEKTPOIUTOB HAa IPUMEPE YKCYCHOU KHCIIOTHI.
14. I3MeHeHue OKpacKyu MHAUKATOPOB B KUCIOTHOM CpeJie.
15.Peakuus HelTpanu3auy pacTBOpa MIEIOUU Pa3InYHBIMU KUCIOTaMHU.
16. ITonyuyenue ruapoxcuaa meau(1l) u ero B3aumopeiicTBue ¢ pa3nuYHbIMUA KUCIOTAMHU.
17. BzaumoeicTBre CHIIbHBIX KUCTOT ¢ okcuoM meau(1l).
18-20. B3aumopeiicTBre KUCIOT ¢ METaJlJIaMH.
21. KauectBeHHas peakius Ha KapOOHAT-HOH.
22. [lony4yeHue CTyHs KPEMHHEBOMN KUCIIOTBHI.
23. KauecTBeHHas peakius Ha XJIOPHU/I- WU CYJIb(aT-HOHBI
24. I3MeHeHue OKpacKy MHIUKATOPOB B IIEJIOYHOU CpeJie.
25. BzaumogpeiicTBHe 1IeNIouel ¢ yIIIEKUCIbIM ra3oM.
26. KauecTBeHHas peakuus Ha KATHOH aMMOHHUS.
27. llonyuyenue runpoxcuaa meau(Il) u ero paznoxenue.
28. B3aumopelicTBie KapOOHATOB C KMUCIOTaMH.
29. Ilonyuyenue ruapokcuma xxenesa(Ill).
30. B3aumoneiictBue xene3a ¢ pactBopoM cyibdara meau(ll)
IIpakTHyeckue padorTbl
1. CBoiicTBa KHCJIOT, OCHOBaHHWI, OKCHJIOB U COJIEH B CBETE€ TEOPHM DJIEKTPOJIUTHUECKON
JUCCOLMALIMU ¥ OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUi
HemeTtanabl 1 ux coequHeHus (254)

CtpoeHue aTOMOB HEMETANIOB W WX mojiokeHue B Ilepmommueckoi cucreme. Psin
NIEKTPOOTpHULIATENbHOCTU. Kpucramnnmueckne pemeTkd HEMETaJNIOB — IIPOCTHIX BEILECTB.
Annorponus u e€ mpuunHbl. u3nyeckue CBOMCTBA HeMeTaIoB. O0IIMe XMMHUYECKHE CBOWCTBA
HEMETAJIJIOB: OKUCIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'anorensl, cTpoeHHE HMX aTOMOB M MOJIEKyJl. DU3HMYECKHE W XMMHUYECKHE CBOMCTBA
TaJIOT€HOB. 3AKOHOMEPHOCTU U3MEHEHUS CBOWCTB T'aJIOTEHOB B 3aBUCHUMOCTH OT MX IOJIOKEHHUS
B [lepnonnueckoii cucreme. HaxoxieHre raJlor€eHOB B IPUPOJIE M UX IMOJTYYEHHE. 3HAYCHUE U
IIPUMEHEHHE TAJIOTEHOB.

l'anmoreHoBOIOPOABI W COOTBETCTBYIOIIME UM KHCIOTHI: IJIaBUKOBAs, COJISHAs,
OpoMoOBOIOpOIHASI, MOA0BOJIOpoaHAas. [amoreHunpl. KauecTBeHHbIE peakiuy Ha TaloOreHU-
noHbl. [I[puMeHeHne coeIMHEHNH TaJloTeHOB U UX OMOJIOTUYECKask POJlb.

OOmas xapakrepuctuka snneMeHToB VIA-rpynmnel. Cepa B npupoge U e€ mojydeHue.
AmnotponHbele MoaudUKalMK cepbl W UX CBOMCTBAa. XHMMHMUYECKHE CBOICTBa cephl U €€
IIPUMEHEHHUE.
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CepoBo10pOJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKUE U XUMUYECKHE CBOMCTBA, MOTY4YEHUE U
3Hauenne. CepoBogopoanas kuciaora. Cynbduabl 1 ux 3HaueHue. JIroMuHODOPHI.

Oxcun cepoi(IV), cepuucras kucnora, cynbdurel. KayecTBenHas peakius Ha Cyib(uT-
HOH.

Oxcun cepoi(VI), cepnas kucnora, cynabdarsl. Kpucrammorunparsl. KauecTBenHas
peakuus Ha cysb(haT-uoH.

CepHast KuCIOTa — CHIIBHBIN A51eKTpostuT. CBOMCTBA pa30aBICHHOM CEPHOI KUCIOTHI, KaK
TUIIMYHOW KHUCIIOTBI: B3aUMOJICHCTBHE C MeTalllaMH, OCHOBHBIMM U aM(OTEPHBIMH OKCHJAMH,
OCHOBAHMAMHU M aM(OTEPHBIMU THAPOKCHIAMH, coyisiMu. KauecTBeHHas peakiusi Ha Cyiabgat-
HOH.

OOmiast XxapakTepuCTUKa >JEMEHTOB VA-rpynmbl. A30T, CTPOCHHE aTOMa M MOJIEKYJIbI.
dusnueckue M XUMHUYECKHE CBOHCTBA M IPUMEHEHHE a30Ta. A30T B IpPUPOJE U €ro
Ouosioruueckas poib.

AMMMaK, CTpOCHHE MOJIEKYJIbl U (U3NYECKHUE CBOMCTBA. AMMHUAauHas BOJa, HALIAThIPHBIN
CIHPT, THAPAT aMMHaKa. JJOHOPHO-aKIENTOPHBIA MEXaHU3M 00pa30oBaHWsl KaTHOHA AMMOHMSL.
BoccranoBurenbHble cBoiicTBa amMmuaka. ConM aMMOHHMS M UX npuMeHeHue. KauecTBeHHas
peaxIysi Ha KaTHOH AaMMOHHSI.

Oxcuzpl a3ora: HecosneoOpasyrole M KUCIOTHble. A30THCTas KHUCIOTa M HUTPUTHL
A30THas KUC0Ta, €€ NoJiyueHue U cBorictBa. Hurpartsi.

®octop, crpoenue atoma u amwnorponus. Pochuasl. Dochun. Oxcun pochopa(V) u
oprodochopras kucinora. Pocharer. Dochopubie ynodperus. NHCEKTHIIHIBI.

OOwiast xapakTepucTuka 3j1eMeHTOB IV A-rpynmbl: 0COOEHHOCTH CTPOEHHUS aTOMOB,
IIPOCTBIX BEIIECTB U COCAMHEHMH B 3aBUCHUMOCTH OT MOJIOXKEHUs 371eMeHTOB B Ilepuoanueckoi
cucreMe. Yriepoa. AJIOTpOnHbIe MOAU(PHUKALMU: anMa3, rpaduT. AMOpHBIN yriiepoa U ero
copTa: caxka, AaKTHBHPOBAHHBIM yroib. AjcopOuus. XWMHUYECKHE CBOWCTBA yIJepoja.
Kokcoxumuueckoe Ipou3BOJCTBO U ero npoaykius. Kapoumsl.

Oxkcun yrunepoma(ll): cTtpoenue wmomekysbl, MOJdydyeHHe © ero cpoiictBa. Okcun
yraepona(IV): crpoeHne Mosekyinbl, MMOJlyueHHE | ero cBoiicTBa. YrosbHas kucinota. Comnu
YrOJIbHOM KUCJIOTHI: KapOOHATHI U THApoKapOoHaThl. TeXHUUecKas 1 NMUILEeBas co/a.

Heopranuueckne M OpraHm4ecKkue BELIECTBA. YTJIEBOAOPOAbl. XHUMHYECKOE CTPOCHHE
OpraHMYECKUX BEIIECTB, KaK MOPSI0K COEIUHEHHS] aTOMOB B MOJIEKYJI€ 110 BaJICHTHOCTH.

MertaH, 3TaH, KaKk mpeJelbHble YIIIEBOAOPOAbl. DTHIIEH U alleTHIICH, KaK HelpelelbHbIe
(HeHachIlLleHHBIEe) yraeBoaopoabl. ['openue yrieBomoponoB. KadecTBeHHblE peakIMu Ha
HenpeieabHbIE COSTUHEHNUS.

OTUIOBBIA CHOUPT, €ro TMOJy4YeHHe, MNPUMEHEHHE U (U3NOJIOTHYECKOE JEWCTBUE.
TpéxaroMHublil cnupT rmnepuH. KauecTBeHHast peakius Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHas
— IPEJCTaBUTENb Kilacca KapOOHOBBIX KHCIIOT.

KpemHuuii, ctpoenue ero atoma u coiictBa. Kpemuuii B npupozge. CuiaMuuisl 1 CUJIaH.
Oxkcupn kpemuusi(1V). Kpemuuesas kucnora u e€ conu.

ITpousBosacTBO cTekiaa M LeMeHTa. [IpoayKnust CHIMKAaTHOM NPOMBIIUIEHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, hapdop, pasac. OnTuyeckoe BOJIOKHO.

Hemerannsl B mpupospe. dpakiyoHHas NEperoHKa S>KUAKOTO BO3AyXa Kak CIOCcOo0
MOJIy4YeHHUsl KHUCIopoja, aszoTa, aproHa. llomyuenme ¢ocdopa, kpemHus, Xjopa, HOAA.
DNEKTPOIN3 PACTBOPOB.

[lonydyeHne cepHOW KHUCIOTHI: CBIPHE, XUMH3M, TEXHOJOTHMYECKas CXeMa, METO]
KHUIIAIIETO CJ10s, IPUHIMIIBI TeTJI000MeHa, MPOTUBOTOKA U IUpKyasuu. Oneym. [IpousBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOIMYECKask CXEeMa.

JleMoHcTpanuu

¢ Konneknus HEMETaII0B.

* Mojienu KpUCTaNTMYEeCKUX PeIIETOK HEMETAIJIOB: aTOMHBIE U MOJIEKYJISPHBIE.
* O30HATOP M MPUHLUIIBI €70 PaOOTHI.

* ['opeHne HeMeTallI0B — MPOCTHIX BEIIECTB: cephl, pochopa, JPEBECHOTO YTIIA.
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» O0pa31bl raJIoreHOB - MPOCTHIX BEILIECTB.

e B3anMoelCcTBIE TAJIONE€HOB ¢ METAIJIAMHU.

* BoiTecnenue xsiopa OpoMOM WIIM MOJIa U3 PACTBOPOB MX COJIEH

* Kosnexnus npupogHbIX COEAMHEHUN XJI0PA.

* B3auMoIelicTBUE CEPbI C METAJUIAMU.

* ['openue cepsl B KMCI0pOIE

* Komneknust cynbhuaHbIX py.

» KauecTBeHHas peakuus Ha Cynb()UI-MOH

» O0ecBeYMBaHUE OKPAIICHHBIX TKAHEN U LIBETOB CEPHUCTHIM Ia3oM.

* B3aumo1eiicTBME KOHIEHTPUPOBAHHOM CEPHOM KHUCIOTHI C MEBIO.

* OOyrnuBaHHe OPTaHUYECKUX BEUIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM.
* Jlnarpamma «CocTtaB BO3ayxay.

* Buneodparments! u cnaiigst «[Ituusu 6azapsy.

* [Tonryuenue, cobupaHue U pacrio3HaBaHUE aMMHaKa.

* Paznoxenne 6uxpomaTra aMMOHHUSL.

* B3aumMonelicTBre KOHIIECHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIBIO.

* ['openne 4€pHOro nopoxa.

* Pa3noxeHnune HUTpaTa Kaaus ¥ TOPEHUE IPEBECHOIO YTOJIbKa B HEM

» OOpa3isl MPUPOIHBIX cCoeTUHEHUH Pocdopa.

* ['openue gocdopa Ha Bo3ayXe U B KUCIOPOJE.

* [Tonyuenne G6emoro ¢pocdopa u UCIIBITAHNUE €TO CBOWCTB

* Konneknus «O0pa31bl NpUpOAHBIX COEAMHEHUH yriepoa»

* [Toptper H. 1. 3enunckoro. Ilornomnienre akTMBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BELIECTB
WJIM Ta30B.

* YCTpOICTBO MPOTUBOras3a.

* Moaenu MoJeKyJl MeTaHa, 3TaHa, STWICHA U alleTUIICHA.

* BzaumonelictBue aTusIeHa ¢ OPOMHOM BOJIOM U PaCTBOPOM II€pMaHIraHaTa Kajusl.
» O01Ke XUMHYECKUE CBOMCTBA KUCIIOT Ha IpUMepe YKCYCHOM KHCIIOTHI.
» KauecTBeHHas peakiiysi HA MHOTOaTOMHBIE CITUPTHI.

* Komneknus «O0pasiibl NpUPOAHBIX COSAMHEHUH KPEMHUSY.

» Komieknus crekiia, KepaMUKH, LIEMEHTA U U3/I€IUH U3 HUX.

* Konneknus npoayKuuy CUIIMKaTHON POMBIIUIEHHOCTH.

* BuneodparmenTsl u cinaipl « Ipon3BoACTBO CTEKIIA U LIEMEHTA.

* Konnexnus «IIpuponHbie coeNMHEHNS HEMETAIITIOBY.

* BuneodpparmenTs u cnaiapl «OpakiinoHHas EPEroHKa KHUAKOTO BO3AYXa»
* Bugeopparmentel u cnaiiasl  «[lomydeHue Bomopona, KUCIOpPOAa M TaJOreHOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM.

* Mopenu annapaToB JUIsl IPOU3BOACTBA CEPHOM KUCIIOTHL.

* Mogens KuImero cios.

* Mozenb KOJIOHHBI CHHTE3a aMMHAaKa.

* BuneodparmenTsl u cnaiiasl « Ipon3BoACTBO CEPHOM KHUCIOTHI.

* Buneodparments! u crnaiiap! «I[poM3BOJICTBO aMMHAKa.

» Komnexkuust «ChIpb€ 1Sl TOTYYEHHS CEPHOM KUCIIOTBI».
JlabopaTopHbIe ONBITHI

31. Pacrio3HaBaHne raJloreHu/I-MOHOB.

32. KayecTBeHHBIE peaKkIluy Ha CyNb(aT-NOHBI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

34. XuMHuecKre CBOMCTBA a30THOM KMCIIOTHI, KaK JIEKTPOJINTA.

35. KauecTBeHHbIe peakiiuu Ha Gocdar-uoH.

36. Ilony4yeHue u CBOMCTBA YTONBbHON KHUCIOTHI.

37. KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

38. IIponyckaHue yrieKuciIoro ra3a 4epe3 pacTBOp CHJIMKATa HaTpHUs.
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IIpakTHyeckne padoThl
2. 3yueHue CBOMCTB COJITHOM KHUCIIOTHI.
3. 3ydeHune CBOMCTB CEpHON KUCIIOTHI.
4. ITonyyeHre aMMHUaKa U U3y4€HHUE €ro CBOMCTB.
5. Ilony4yenue yriekucioro ra3a u u3y4eHue ero CBOMCTB.
Mertayuibl 1 uxX coequnenusn (17 1)

ITonoxenne meraioB B llepuoguyeckod cucreme XuMUYeCcKHX 3ieMeHToB J[. .
MenpaeneeBa, CTpO€HHME MX aTOMOB M KPUCTALUIOB. MeTtamnyeckas CBsi3b M METAJUIMYECKas
KpUCTaJUIMYeCcKas: permérka. Ou3nyeckue CBOMCTBA METAJUIOB: IEKTPO- U TEILIONPOBOJHOCTD,
OTpakarollas CioCOOHOCTh, TNIACTUYHOCTh. CIlIaBbl UEPHBIE U LIBETHDIE.

Metannel  KaKk ~ BOCCTAaHOBHUTEIM.  OJJEKTPOXMMUYECKMH  psii  HAINPSOHKEHUH.
B3auMozeiicTBue METaNIOB ¢ HEMETAJUIAMH, OKCUIAMH, KUCIOTaMHU, COJISIMU. AJIFOMUHOTEPMHUSL.

CtpoeHre aTOMOB M TIPOCTBIX BEHIECTB IIETOYHBIX METAIOB. 3aBUCUMOCTh (PU3UYECKHX
U XMMHYECKUX CBOWCTB WICJIOYHBIX METAUIOB OT 3apsAloB sAep MX aromMoB. OKCUIBl U
TUAPOKCHU/IBI IIETOYHBIX METAJIOB, UX IMOJy4YeHUEe, CBOWCTBa, MpUMeHeHue. Baxueimue conu
HIEJIOYHBIX METAJIOB, UX 3HAYEHUE B KUBOU U HEXKUBOM MPUPOJIE U B )KU3HU YEIIOBEKA.

CrpoeHre aToMOB U MPOCTHIX BEIIECTB IIEIOYHO3EMEIbHBIX METAJJIOB. 3aBUCHUMOCTh
buU3MYECKUX M XUMHYECKHX CBOMCTB IIEIOYHO3EMENbHBIX METAJIOB OT 3apsijioB sAep HUX
atoMoB. OKCHIIBI U THUIPOKCHIBI IIETOYHO3EMEJIbHBIX METAJUIOB, MX TMOJy4YeHHUE, CBOWCTBA U
npuMeHeHue. BaxHenmue conu HIENOYHO-3€MENbHBIX METAJLIOB, UX 3HAYEHHE B IMPUPOJE U
YKU3HU denoBeka. KapOoHaThl v ruApOKapOOHATHI KAJIBIIHSL.

XKéctkocTh BOIBI: BpeMeHHas U MocTosHHAas. CrnocoObl yCTpaHEHUsT BPEMEHHOU
xe€ctkocTr. CrocoOBl yCTpaHEHUS TIOCTOSIHHOM JKECTKOCTH. VIOHWTEHL.

CoenuHeHus aniOMHUHHS B MpUpojAE. XUMHUYECKHe CBOIcTBa amoMuHusA. OcoOeHHOCTH
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS KaKk aM(OTEpHBIX COeTUHEHUN. BaxkHeHme oM aTroMUHUS
(xopua, cyabdar).

OcoOeHHocTH CTpOeHUS atoma jkenesa. JKenezo B mpupoje. BakHeidmue pynbl xemnesa.
Oxcunst u ruapokcuabl xenesa(ll) u xenesza(Ill). Conu xenesza(Il) u xeneza(Ill). O6HapyxeHue
MOHOB KaTHOHOB JKeJle3a B pacTBOpe. 3HAaUEHHUE COETMHEHUI JKenesa.

Koppo3ust xumuueckasi 1 31eKTPOXUMUAYECKAsl. 3alUTa METAIIIOB OT KOPPO3UHU.

Mertannsl B mnpupoje: B CBOOOJHOM BuAE€ W B Buae coeauHeHuidl. llonarue o
Metautypruv. YépHas u uBeTHas Mertamutyprus. I[lupomeramnmyprusi, TUAPOMETaLTYprus,
anekTpomerautyprusi. JlomeHHsld mpouecc. IlepepaboTka uyryHa B cCTallb. OJEKTPOIM3
pacriaBoB.

JleMoHCcTpaLuu

* B3auMoIeliCTBHE HATPHUS, JINTUA U KAJIbLUS C BOJIOM.

* ['opeHne HaTpus, MarHus 1 Xkeye3a B KUCIOPOJE.

* Bemblika TEpMUTHOM CMECH.

* B3auMo1eliCTBE CMECH TTOPOIIKOB CEPHI U XKENE3a, IMHKA U CEPBHI.

* B3aumojielicTBrE alFOMUHUS C KUCIIOTaMU, 111€JI09aMH U BOJOM.

* B3aumosencTBre Kene3a U MEIN € XJIOPOM.

* B3auMmozeincTtBue Menau ¢ KOHIICHTPUPOBAHHOM CEPHOM KHMCIOTOM M a30THOM KHUCIOTON
(pa30aBieHHON U KOHIIEHTPUPOBAHHO).

* OKpacka MmjIaMeHu COeAMHEHUSIMU HIETOYHBIX METAJIOB.

* OKkpacka IJIaMeH! COEAMHEHUSIMH ETOYHO3EMEIbHBIX METAIIJIOB .

* ["ameHue u3BeCTH BOAOM.

* [TomyueHune kECTKOM BOJIbI B3aUMOJICUCTBUEM YIJIEKHCIIOTO C U3BECTKOBOM BOJOM.
* YcTpaHeHHe BpEMEHHOU KECTKOCTH KUTITYEHUEM U JOOABKOW COJIBI.

* YcTpaHeHHEe MOCTOSTHHOM JKECTKOCTH TOOABKOM COJIBI.

* MloHUTBI ¥ IpUHIUT UX AeicTBUS (BUAeO(parMenr).

» Konexkuust npupoaHbIX COETMHEHUN aTIOMUHUSA.

* BuneodparmenTs u crnaiasl «OKCUA aTIOMUHUS U €70 MOAU(PUKAITUN.
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* [Toryuenne ampoTEepHOro rUAPOKCHIA ATFOMUHHUS U UCCIIEOBAaHUE €T0 CBOWCTB.
* Komnexnus «XuMU4eCKue HICTOYHUKH TOKa».
* PesynpTaThl IMTENBHOIO AKCIEPUMEHTAa IO H3YYEHHIO KOPPO3MM CTaJIbHBIX H3JEIU B
3aBUCHUMOCTH OT YCJIIOBHH ITPOLIECCOB.
* Boccranosnenue menu u3 okcuaa meau(ll) Bonopoaom.
* Buneodparments! u cinaiiap! «I[IpoM3BoACTBO UyryHa U CTAIIM».
* Buneodparments! u cnaipl «M3aenus U3 4yryHa u CTaamy.
* Buneodparments! u cinaiiap! «I[Ipon3BoaCTBO aIFOMUHUSY.
JlabopaTopHbIe ONbITHI
39. B3aumoseiicTBue xenesa ¢ pactBopoM cynbdara meau(1l).
40. [Tonyuyenue U3BECTKOBOM BOJbI U OMBITHI C HEM.
41. IMonyuenue ruapokcuos xene3a(ll) u (I1I).
42 KauecTBEHHbIE PEAKIIMY HAa KATHOHBI JKEJIe3a.
IIpakTHyeckue padorbl
6. ITomydenue KeCTKOM BOJBI M CIIOCOOBI €€ yCTpaHEHHS.
7. PenieHne sKkcriepMMEHTaIbHBIX 3aa4 110 TeMe «MeTas».
XHMHUA M OKpYy:Kaomas cpeaa (24)

Crpoenue 3emnu: sapo, MaHTHS, 3eMHast Kopa, X XUMUYEeCKH cocTaB. Jlutocdepa u eé
xumuueckuit coctaB. Munepansl. Pynpl. Ocanounblie mnopoasl. [lonesHble HCKOIaeMbIe.
XuUMHUECKUH cocTaB rujipocdepbl. XMMUUECKHH cOcTaB aTMOC(EpHI.

Hcrouynnkn  XUMHYECKOTO  3arpsi3HEHUS  OKpyXamomed  cpenbl.  [1oOanmbHBIC
9KOJIOTHYECKHE MPOOIEeMbl YeIOBEUECTBA: MAPHUKOBBIM 3((EKT, KUCIOTHBIE 10KIU, 030HOBBIE
JbIppl. MeXIyHapoJHOE COTPYJHHUYECTBO B OOJACTHM OXPaHbl OKPY)KAIOWIEH Cpeapl OT
XUMHUYECKOT0 3arpsA3HEHMS. «3eIEHast XUMUS».

JleMoHcTpaLuKu
* Buneodparments! u cnaiinpl «CtpoeHue 3eMiIH U €€ XUMUUYECKHI COCTaB.
* Konnekiust MUHEpaAIOB U TOPHBIX [TOPOJ.
* Komnexnus «Pyzabl MeTamiosy.
* BuneodparmenTs u crnaiipl «I 100ajbHbIE 3KOJIOTHUYECKHE TPOOIEMbI UETIOBEUECTBAY.
JlaGopaTopHBbI€ OTBITHI
43. 3ydeHue rpaHuTa.
O000menne 3HaHNI 10 XHMHH 32 KypC OCHOBHOM mKoJbl. IToagroroBka x
OcHoBHOMY rocyaapcrsenHomy 3k3ameny (OI'9) (7 u)

CrpoeHne atoMa B COOTBETCTBUM C IIOJIOKEHMEM XHUMHUYECKOIO DJJIEMEHTa B
[Tepuoaunueckoit cucreme. CTpoeHHE BeEILECTBA: XHWMHUYECKas CBSI3b U KPUCTANIMYECKUE
peméTKky. 3aBUCHMOCTh CBOWCTB OOpPa30BaHHBIX 3JE€MEHTAMU IPOCTHIX BEIIECTB (METAJJIOB,
HEMETaJJIOB, OJIarOpOJHBIX Ta30B) OT IMOJIOKEHMs 31eMeHTOB B Ilepuoaunueckoi cucreme.
Tunonorus HEOPraHNYECKUX BEILIECTB, JEIEHNE UX Ha Kiacchl U rpynimsl. [Ipencrasurenu.

[Ipu3Haku W yCIOBHUS MPOTEKAHUS XUMHUYECKUX peakuuid. TUMonorus XuMHUYECKHX
peakuMii 1Mo pa3IU4YHbBIM OCHOBaHUAM. Peakuun uoHHOro oOMeHa. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbBIE PEAKIIHH.

XHWMHUYECKHE CBOMCTBA MPOCTBIX BEHIECTB. XapaKTEPHbIE XHMUYECKHUE CBOWCTBA
coyieo0pa3yoIuX OKCHUIOB, THAPOKCHIOB (OCHOBAaHUM, KMCIOT M aM(OTEPHBIX TUAPOKCUIOB),
coseil.
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