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IInanupyemble pe3yJbTaTbl OCBOCHHS NpeAMeTa XUMHS

IIpeaMeTHbIE pe3ybTAThI

[To 3aBepiIeHUIO0 Kypca XMMHUHM Ha 3Tarie OCHOBHOI'O OOIIEro oOpa3oBaHMs BBITYCKHUKU
OCHOBHOM IIKOJIBI IOJKHBI OBJIAJIETh CIEAYIOMUMH pe3yibTaTaMu:

1. Jluunocmmuuie pezyromamel:

1) oco3HaHue CBOEH 3THUYECKOW MPUHAJUICKHOCTH, 3HAHWE UCTOPUU XMUMHUHU M BKJIaaa
POCCUICKON XMMUYECKON HAYKU B MUPOBYIO XUMHUIO;

2) dopMuUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K TO3HAHWUIO XHMHH, TOTOBHOCTH W
CIIOCOOHOCTH OOydarolUXCsl K CaMOPa3BUTHIO U CaMOOOPAa30BaHMIO HAa OCHOBE M3YYEHHBIX
(GakToOB, 3aKOHOB W TEOPUH XUMHH; OCO3HAHHOTO BHIOOpAa M TOCTPOSHUE WHAMBHUIYTbHOU
00pa3oBaTeNbHOI TPAaeKTOPUH;

3) ¢gopmupoBaHUE MEIOCTHONW €CTECTBEHHO-HAYYHOH KApTUHBI MHPA, HEOThEMIIEMOM
YacThIO KOTOPOH SIBJISIETCS] XUMUYECKasi KapTHHA MUPA;

4) oBiaJiecHUE COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIMM YPOBHIO Pa3BUTHSI HAYKU M
00LIECTBEHHON MPAKTUKH, B TOM YHCIIE U XUMHUYECKUM;

5) OCBOGHHE COIMATBLHBIX HOPM, TIPABHJI IMTOBEACHHUS, POJICH U (POPM COMMATLHOM KU3HU
B COLIMyME, MPHUPOJIC U YACTHOW >KM3HH Ha OCHOBE SKOJOTMYECKOW KYIbTYphl U 0€3011aCHOTO
oOpalieHus ¢ BeeCTBAMH U MaTepuajIaMu;

6) dopMupoBaHHEe KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIEHUU CO CBEPCTHUKAMHU U
B3pOCIBIMH B IIpolecce  0o0pa3oBaTenbHOH,  OOIIECTBEHHO  TOJE3HOH,  y4deOHO-
HCCJIEIOBATENbCKOM, TBOPUECKOHN U IPYTUX BUIOB JIEATEIHHOCTH, CBSI3aHHBIX C XUMUEH.

1I. Memanpeomemmnuie pe3yiomamal:

1) ompenenenue uenei coOCTBEHHOr0 OOY4YEeHHs, TOCTAHOBKAa U (POPMYITUPOBAHUE IS
ceOs HOBBIX 3aJ1a4;

2) muaHUpOBaHUE MyTEH MOCTHIKEHUS KENAaeMOro pe3yibTara OOY4YeHHs] XUMHUU Kak
TEOPETHUECKOT0, TaK M SKCIIEPUMEHTAIBHOTO XapaKTepa;

3) cooTHeceHHWE CBOMX JACWCTBUN C IUIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYIIECTBICHUE
KOHTPOJISI CBOEH JESTETHHOCTH B MPOIECCe TOCTHIKEHHS PE3yNbTaTa, ONpeNeleHUue CIocoO0B
JNEHCTBUII TIpH BBHINOJHEHUH J1a0OpAaTOPHBIX M NPAKTHUECKUX pabOT B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€30MTaCHOCTH;

4) ompeneneHHe HCTOYHUKOB XUMHUYECKOW HH(MOpMAlUK, TONy4yeHUE U aHalu3 ef,
co3anue HH(HOPMAITMOHHOTO MPOAYKTa U €T0 MPe3eHTAIUS;

5) WHCIONBb30BaHME OCHOBHBIX HWHTEIJICKTYaJbHBIX OIMEpaluii: aHaian3a W CHHTE3a,
CpaBHEHUS U CHUCTEMAaTHU3aluu, OOOOIIEHHS] U KOHKPETH3allMW, BBIIBICHUE MPUIYUHHO-
CIE/ICTBEHHBIX CBSI3éM M IIOCTPOEHUE JIOTMUECKOTO PACCYXKACHUS U YMO3AKIHOUYEHUS
(MHAYKTUBHOTO, JEIYKTUBHOTO M TII0 AaHAJIOTMH) HAa MaTepuaje €CTECTBEHHO-HAyYHOTO
COZIepKaHUSs;

6) yMeHHe CcO037aBaTh, MPUMEHATH M MPEoOpa3OBHIBATh 3HAKHU M CHUMBOJIBI, MOJIETH U
CXEMBI JIJIs pellieHus y4eOHbIX U TTO3HaBaTeNbHBIX 3a7a4;

7) dbopmMupoBaHHE M Pa3BUTHE KOJOTMUECKOTO MBIIUICHHS, YMEHHUE MPUMEHSTH €ro B
MO3HABATENbHON, KOMMYHHMKAaTHBHOW, COIMAIBHONM TMpakTUKe U MpodeccrnoHaTbHOMI
OpUEHTAIINH;

8) renepupoBaHue UJEH U OMpeIe]IeHHEe CPEJICTB, HEOOXOAUMBIX JIJIS KX Pear3aliu.

II1. IIpeomemmnsie pe3yrvmamal:

BorinycKkHUK HAy4YuTCH:

*  XapaKTepu3oBaTh OCHOBHBIE METOJBI TIO3HAHWS: HAOIIOJEHUE, HW3MEPCHHE,
HKCIIEPUMEHT;

* ONHUCHIBATH CBOMCTBA TBEPHABIX, KHUAKUX, Tra3000pa3HBIX BEMIECTB, BBIJACISS WX
CYILIECTBEHHbIE TPU3HAKY;

* PpAacKphIBaThb CMBICT OCHOBHBIX XHUMHYECKHX TIOHSATHH «aTOM», «MOJIEKYIan,
«XUMHMUYECKUH DIIEMEHT», <«IIPOCTOE BEIIECTBO», «CIIOKHOE BEIIECTBO», «BAJIEHTHOCTHY,
«XUMHYECKas PEAKINs, UCTIOJb3Yys 3HAKOBYIO CUCTEMY XHUMUH;



* packpblBaTh CMBICI 3aKOHOB COXPAHEHHMS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHON TEOPUH;

* pa3nu4aTh XUMUYECKHUE U (PU3HUECKUE SIBIICHUS;

* Ha3bIBaTh XUMHUYECKUE JIEMEHTHI;

* OTIPE/ICTISITh COCTAB BEILECTB M0 UX (opMyliam;

* OIPENENSITh BAJICHTHOCTh aTOMA 3JIEMEHTA B COSMHEHUSIX;

* OIPEIENSATh TUIl XUMUYECKUX pEaKLUii;

* Ha3bIBaTh MIPU3HAKHU U YCIOBUS MIPOTEKAHUS XUMUUYECKUX PEaKLUi;

* BBISIBJIAITH IIPU3HAKHU, CBUJIETEIBCTBYIOLINE O IPOTEKAHUU XUMUYECKON peakuy npu
BBIMIOJTHEHUH XUMUYECKOIO OTIbITA;

* COCTaBJIAThH (hOPMYJIbl OMHAPHBIX COSAUHEHHIA;

* COCTaBJIATh YPAaBHEHUS XUMHUECKUX PEaKIIHii;

* co0mo1aTh npaBuiia 0€301acHoi padoThI IPH MIPOBEICHUH OIBITOB;

* [10JI30BAThCS TAOOPATOPHBIM 000PYIOBAaHUEM U MOCYIOM;

* BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELLIECTB;

* BBIYHCIISITH MAaCCOBYIO JOJII0 XUMHUYECKOTO 3JIEMEHTA 110 POpMYJIe COSANHEHHUS,;

* BEIYUCIIATH KOJMYECTBO, 00BEM MIIM MacCy BEUIECTBA IO KOJIMYECTBY, 00bEMY, Macce
peareHToB WU MPOAYKTOB PEaKIIHH;

* XapaKTepu30BaTh (PU3MYECKHE U XUMHUUECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa
U BOJIOPOJA;

* [10JIy4aTh, COOUPATH KUCIOPOJ U BOJIOPOJ;

* pacro3HaBaTh ONBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOJOPOI;

* pacKpbIBaTh CMbICI 3aKOHa ABOraipo;

* PacCKpbIBaTh CMBICT MOHATUHN «TEIIOBOM 3PPEKT peakinmny», «MOJISIPHBINA 00BEMY;

* XapaKTepu30BaTh (PU3NIECKHE U XUMHUECKUE CBOICTBA BOJIBI;

* PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

* BBIYMCIISATH MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA B PAaCTBOPE;

* IPUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MacCOBOI J10JIel PACTBOPEHHOT'O BEIIECTBA;

* Ha3bIBaTh COEIUHEHUS U3YYEHHBIX KIAaCCOB HEOPTAaHUYECKUX BEILLECTB;

* XapaKTepu30BaTh GU3NYECKUE U XUMUYECKIE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEUIECTB: OKCHJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

* OIIPEIENIATh IPUHAIIEKHOCTD BEILIECTB K ONPEIECIIEHHOMY KJIaCCy COEIMHEHU;

* COCTaBJIATH (DOPMYJIBI HEOPTAaHUYECKUX COEIMHEHNN N3YUYEHHBIX KIacCOB;

* IPOBOJUTH OIIBITHI, IOATBEPKAAIOIINE XUMUUECKNE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BEIECTB;

* pacro3HaBaTh OIBITHBIM ITyTEM PAaCTBOPBI KMCIIOT U LIEI0YEN 110 N3MEHEHNIO OKPacKu
MHAMKATOPA;

* XapaKTepU30BaTh B3aUMOCBS3b MEXKAY KJIaCCaMH HEOPraHUYECKUX COECIMHEHUI;

* packpbiBath cmbica [lepuoanueckoro 3akona Jl. 1. Menzaeneesa;

* O0BSACHATH (PU3NYECKUNA CMBICIT aTOMHOTO (TIOPSIKOBOI0) HOMEpa XUMHUYECKOTO
AJIEMEHTa, HOMEPOB I'PYIIBI U ITepruoaa B nepuoandeckoi cucreme .M. Menneneesa;

* 00BSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOEHUS aTOMOB, CBOIMCTB 3JIEMEHTOB B
npeJienax MaJlbIX NEPUOO0B U INIaBHBIX MOATPYII;

* XapaKTepu30BaTh XMMUYECKHE JIEMEHTHI (0T BOJIOPO/IA /10 KAJIBIUs) HA OCHOBE MX
MOJIOXKEHUs B mepuoandeckoit cucreme /1. 1. MenneneeBa u ocoOeHHOCTEN CTPOCHMSI X
aTOMOB;

* COCTaBJIATh CXEMbI CTPOEHHS aTOMOB NEPBBIX 20 3JIEMEHTOB MEPUOINUECKON CUCTEMbI
J1. 1. MeHpeneeBa;

* PacKpbIBaTh CMBICI MOHATUN «XUMHYECKASI CBSI3bY», «3JIEKTPOOTPULIATEHHOCTDY;

* XapaKTepu30BaTh 3aBUCUMOCTh (PM3UUECKUX CBOMCTB BEIIECTB OT TUMIA
KPUCTAJUTMYECKOUN PEIIETKH;

* OIPEIENATh BUJI XMMUUYECKOM CBSI3U B HEOPTAHUYECKUX COEIMHEHUSX;



° 1/1306pa>1<aTL CXCMBbI CTPOCHUS MOJICKYJI BEIICCTB, O6pa3OBaHHBIX Pa3HbIMU BUJaMU
XHMHYCSCKHUX CBI3CH;

* PACKpbIBATh CMBICII MIOHATHI «HMOHY, «KKATUOH», KAHUOHY, «IJICKTPOJIUTHDY,
CHEDJICKTPOJIHUTHIY, «AJCKTPOJIUTUYECKAS TUCCOIUALIUSY, KOKHCIUTEIbY, «CTENEHb OKUCICHUS,
«BOCCTAHOBHTENbY, KOKUCIICHUEY, «BOCCTAHOBIICHUEY;

* OIIPEACIIATh CTETICHh OKMCIICHHS aTOMa JJIEMEHTa B COCIMHCHHM;

® paCKpbIBaTb CMBICII TCOPHUU BHGKTpOHHTquCKOﬁ JuUucCcouanuu,

* COCTaBJISATh YPABHEHUS JICKTPOJUTHUECKON JUCCOMAIIMK KUCIIOT, IISI0YEH, COMCH;

* O0BSICHATDH CYITHOCTB MPOIIECCa MEKTPOTUTHICCKON JUCCOIUAIIHN U PEAKITUH HOHHOTO
obMeHa;

* COCTABJIATH IIOJIHBIE U COKPALLEHHBIE HOHHbBIE YPABHEHMSI peakLnii 0OMeHa;

* OIIPEACIIATh BO3MOXKHOCTD IMPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,

* IPOBOJIMTH PEAKLIMH, OATBEPKAAIOIINE KAYECTBEHHBIM COCTAB Pa3JIMYHbIX BEIIECTB;

* OIIPEACIIATh OKHCIIUTEh U BOCCTAHOBUTEb;

¢ COCTABJIATH YPABHCHHUA OKHUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ;

* Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XMMHUYECKOHN pEaKIuu;

® KJIaCCI/I(l)I/IIlI/IpOBaTI) XUMHUYCCKUEC pCaKIU 110 PA3JIMYHBIM IIPpHU3HAKAM;

* XapaKTepU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOCHHEM U CBOMCTBAMU
HEMETAJLJIOB;

* IPOBOJUTH OMBITHI IO OTYYEHHUIO, COOMPAHUIO U U3YUECHUIO XUMHUECKUX CBOWCTB
ra3000pa3HBIX BEIECTB: YIIICKUCIIOTO Ta3a, aMMHUaKa;

* pacrmo3HaBaTh ONBITHBIM IMyTEM ra3000pa3HbIe BEUIECTBA: YITIEKUCIBINA a3 1 aMMHAK;

® XapaKTCpU30BaTh B3aAUMOCBA3b MCKY COCTABOM, CTPOCHHUEM U CBOMCTBaMU MCTAJJIOB;

* Ha3bIBaTh OPraHMYECKUE BEIIECTBA M0 UX (GopMyIie: MeTaH, 3TaH, STUJICH, METaHO,
ATAHOJI, TJILEPUH, YKCYCHAsI KUCIIOTa, AMUHOYKCYCHAsl KHCIIOTa, CTEAPUHOBAS KUCIIOTA,
OJICMHOBAs KHCIIOTA, TJIFOK03a;

* OCHUBATD BJIIMAHUC XUMHNYCCKOI'O 3arps3HCHUA Oprx(&IOHICfI CpCanbl Ha OpraHu3M
YeJI0BEKa;

* TPaMOTHO 00paIaThCs C BEIIECTBAMU B MIOBCETHEBHOM JKU3HU;

* OIIPEACIIATh BO3MOXKHOCTD IMPOTEKAHUS PEAKIIMI HEKOTOPBIX MIPEJACTaBUTEIICH
OpPTraHWYECKUX BEIIECTB C KHCIOPOIO0M, BOJIOPOJIOM, METAJIJIAMU, OCHOBAaHUSIMU, TAJIOTCHAMM.

BhINyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS:

® BbIJIBUT'AaTh U MPOBEPATH SKCIICPUMCHTAJIBHO TUITOTE3bI O XUMHNYCCKUX CBOMCTBAxX
BEIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYNAaTh B XUMUYECKUE PEaKIInH,
0 XapakTepe ¥ NPOAYKTaxX pa3IMUHbIX XUMUYECKUX PEAKIINN;

* XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOECHUIO U CBOWCTBAaM, YCTaHABIIMBATh
MNPUIUHHO-CJIICACTBCHHBIC CBA3W MCKY JaHHBIMHU XapaKTCPHUCTHUKaMH BCUICCTBA,

* COCTaBIISATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM
YpaBHEHUAM;

* IPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIbHbIE UITH
BOCCTAHOBUTEJIHHBIC CBOMCTBA C YIETOM CTEIICHEH OKUCIICHHS 3JIEMEHTOB, BXOISIINUX B €r0
COCTaB;

® COCTaBJIATH YPAaBHCHUA peaKuHﬁ, COOTBCTCTBYIOIIUX ITOCICAOBATCIIBHOCTHU
MpEBpAIlCHUI] HEOPraHUUYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB;

® BbIJIBUT'aTb U IPOBEPATH SIKCIICPUMCHTAJIBHO THITOTE3BI O PE3YyJIbTaTax B03}161>'ICTBH$I
pa3IuyYHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUUYECKOM peaKkinu;

® UCIIOJIB30BAaTh HpI/IO6peTéHHBIe 3HaHUA OJI4 SKOJIOTHYECKU I'PaMOTHOTI'O ITOBCICHUS B
OKpYXKarollleH cpere;

® UCIIOJIB30BAaTh HpI/IO6peTéHHI)Ie KJIIFOYCBBIC KOMIICTCHIIUN IIPH BBIIIOJITHCHHUU IMTPOCKTOB U
yueOHO-MCCIIeIOBATENLCKHUX 33124 M0 U3YYSHHIO CBOWCTB, CIOCOOOB MONyUeHUs U
pacro3HaBaHUS BEIIECTB;

* 00BEKTHBHO OIIEHUBATh WH(OPMAIIMIO O BEIIECTBAX U XMMHUECKHUX MPOIIeCcCax;



* KpUTHUYECKH OTHOCHUTHCS K TICEBIOHAYYHON MH(POPMAaLINU, HEJOOPOCOBECTHOM peKiaMme
B CpEICTBaX MaccoBOM HH(pOpMaIHH;

* OCO3HABaTh 3HAYEHUE TCOPETUYECKUX 3HAHUM 110 XUMUU U1 IPAKTHYECKOU
JESTEIIBHOCTH YEJIOBEKA,

* CO3J1aBaTh MOJIEJIM U CXEMBI JUIsl pEIIEHUs yU€OHBIX U [I03HABATEIbHBIX 33/1a4;
IOHUMAaTh HEOOXOAUMOCTh COOJIIOJICHUS NPEANUCAHUM, IPeIaraéMblX B HHCTPYKIHUAX 110
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XUMHUU H JIP.

Conepxkanue y4eOHOI0 nMpeaMerTa

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

HavajbHble NOHATHS M 3aKOHbI XUMHUH (20 4)

Tena u BemectBa. CBOMCTBa BeleCTB. JTANOHHBIC (PU3UUYECKHUE CBOMCTBA BEIIECTB.
Marepuansl u MaTepuagoBeeHue. Poib XUMUU B )KM3HU COBPEMEHHOT0 o01ecTBa. OTHOLIEHHE
o0rmIecTBa K XUMHUH: XeMOpWIns 1 xeMo(poOusi.

Mertoabl u3ydyenuss xumuu. Habmogenue. OxcnepumeHT. MognenupoBanue. Mojenu
MaTepuaibHble U 3HAKOBBIE UM CUMBOJIbHBIE.

l'azpr. XKunpkoctn. TeEpaple BemecTBa. B3auMHbIE Iepexoibl MEXIy arperaTHbIMHU
COCTOSIHUSIMH BEIIECTBA: BO3rOHKA (CyOaumanus) u AecyOnumanus, KOHJIeHCalus U ucrapeHue,
KpUCTAJIIIN3aLUs U IIaBJICHHE.

dusnyeckue sBiacHUs. YUCThIE BelecTBa U CMECH. | OMOT€HHBIE U TE€TEPOTrE€HHBIE CMECH.
Cwmecu ra3zoo0pasneie, >xuakue u TBEpIbIe. CrocoObl pa3feneHus CMecel: MEeperoHka, Hiu
JUCTWIALMS,  OTCTauBaHWe, (UIBTpOBAHME,  KPUCTAUIM3AalMi  WJIM  BBIIApUBaHUE.
Xpomarorpadus. IlpumMenenue 3Tux cnocodoB B 1a00PaTOPHOM IPAKTUKE, HA IPOU3BOJICTBE U B
OBITY.

XUMUYECKHE BJIEMEHThl. ATOMBI M MOJEKYJbl. lIpocTble M CHOXHBIE BEIIECTBA.
AmoTponus Ha npuMmepe Kuciaopoaa. OCHOBHbBIE IOJIOKEHUS ATOMHO-MOJIEKYJIIPHOTO YUECHMSL.
Nonsbl. BenecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJISPHOTO CTPOCHHUS.

3HakM (CHUMBOJIBI) XHMHUYECKUX »3JeMeHTOB. MHdopmauus, KOTOpPYyHO HECYT 3HaKU
XUMHYECKHX JJIEMEHTOB. OTHMOJIOTHSI Ha3BaHMM HEKOTOPHIX XMMHUYECKUX 3JEMEHTOB.
[Tepuonuueckass Tabnuua xumudeckux sneMmeHToB JI. M. MenneneeBa: KOPOTKOIEPUOAHBIA U
JUIMHHONIEpUOAHBIN BapuaHThl. [leproasl u rpynnsl. [1aBHas u mobo4Hast MOATPYIIEL, UIH A- U
b-rpynnsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumnyeckue Qopmyinsl. Muaexcel n kodpdunueHTsl. OTHOCUTENbHAS MOJIEKYJISpHas
Macca. MaccoBast 10711 XUMMUYECKOTO 3JIeMEHTa B coennHeHnH. VHpopmanus, KOTOpyr HecyT
XUMUYECKHUE (POPMYIIBI.

BanentHocts. CTpykTypHblE (GOpMYNbl. XHMUYECKHE 3JIEMEHTBI C TOCTOSHHOH U
NEPEMEHHOI BaJIEHTHOCTHbIO. BbIBOJ (opMyinbl coeauHeHHs] MO BajeHTHOCTH. OmnpezeneHue
BAJIEHTHOCTH XMMHYECKOro 3jeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHE Ha3BaHUMN
COCIMHEHUH, COCTOSIIMX U3 JBYX XHMMHMYECKHUX OJJIEMEHTOB, I10 BaJE€HTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

Xumuyeckue peakuuu. PeareHTbl M NPOAYKTHl peakuuu. [Ipu3HAKM XUMHYECKHX
peakuuii. YcloBUS UX NPOTEKaHUS U NpeKpalleHus. Peakiuy ropeHus. DK30TEPMHUUYECKUE U
SHIOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHMS MaccChl BEIIECTB. XUMU4eckue ypaBHeHHUs. COCTaBIEHUE XUMUYECKUX
ypaBHeHu. THbOpMaIus, KOTOpyo HECET XUMUYECKOE ypaBHEHHE.

Knaccuukanuss XUMHUYECKUX peakIMil M0 COCTaBy M YHCIY PEareHTOB M NPOJIYKTOB.
Tumbl xuMuyeckux peakiuil. Peakimy coenuHEHUs, Pa3jIoKEHUs, 3aMEIIeHUsS W OOMEHa.
KaranuzaTopsl u katanus.

JdeMoHcTpanuu




 Konekiust MaTepralioB U U31€IUN U3 HUX.

* Mogenu, ucoib3yeMble Ha YpoKax (GU3HKH, OMOJIOTHH U Teorpaduu.

* OOBEMHBIE U LIAPOCTEPIKHEBBIE MOJEIN HEKOTOPBIX XUMUYECKUX BELIECTB.

* Mopenu KpUCTaJUIMYECKUX PEHIETOK.

» Cobupanue npubopa /i OJTYUYEeHHUs Ta3a ¥ MPOBEPKa €ro Ha FTepMETHYHOCTb.

* Bosronka cyxoro nbpa, nojaa win HadraauHa.

* ArperaTHble COCTOSIHUS BOJIBI.

* Paznenenue 1ByX HECMEIIMBAIOIIMXCS )KUJIKOCTEH ¢ MOMOIIBIO ASTUTEIbHON BOPOHKH.

* luctminsitop u ero padoTa.

* YcraHnoBka Aiis GUIbTpoBaHUs U €€ padorTa.

* YcTaHoBKa /715 BeIIapuBaHus U e€ padora.

* Konnexiust ObITOBBIX TPUOOPOB i1 (GUIBTPOBAHUS BO3AYyXA.

* Pa3nienenue kpacsiero BemecTna (paoMactepa ¢ HOMOIIBI0 OyMakHOW XpoMaTorpaduu.
* Mopenu aoTponHbIX MoAU(UKAIMKI yraepoaa U Cephl.

* [TonmydeHnue 030Ha.

« IToprpertst 1. 5. Bepuemuyca u JI. Y. Mennerneesa.

* KoporkonepuoaHselii M JIMHHONEPHOAHBIM BapuaHTsl [lepmoauueckoin cucremsr /[ M.
MenneneeBa

* KoncrpynpoBanue mapocTep>KHEBbIX MOJIENIEH MOJIEKYII.

* Anmapar Kunmna.

* Paznoxenue Ouxpomara aMMOHHSI.

* ['opeHue cepsl 1 MarHUEBOU JICHTHI.

* [Toprpetst M. B. JlomonocoBa u A. JI. JlaByasse.

* OnbITHL, WLTIOCTPUPYIOIINE 3aKOH COXPAHEHUSI MACChI BELIECTB.

* ['openue ¢ochopa, pactBopeHne MpPOAyKTa TOPEHUS B BOJE W HCCIEIOBAHHE IMOIYYCHHOTO
pacTBopa JJaKMYCOM .

* B3auMo1eliCTBHE COJISTHOM KUCTIOTBI C LIMHKOM.

* [Tonyuyenue ruapoxcuaa meau(Il) u ero pasnoxkenue npu HarpeBaHUU.

JlabopaTopHbie ONbITHI

1. O3HakoMJIEHHE ¢ KOJUIEKIIHEH 1a00paTOpHOM MOCY/IbI.

2. IlpoBepka mpubopa AJis MOTyYeHUs Ta30B Ha TePMETHYHOCTb.

3. O3HakOMJIEHHE ¢ MUHEpaIaMH, 00pa3yIOIIMMH TPAHUT.

4. IlpuroToBiieHHE T€TEPOreHHON CMECH MOPOIIKOB CEPBI U JKEJIe3a U UX Pa3/eeHHeE.

5. B3aumopeiicTBie pacTBOPOB XJIOPHAOB U MOIUI0B Kausi C paCTBOPOM HUTpaTa cepedpa.
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. [lonyuenune runpokcuna menu(Il) u ero B3aumoielicTBUE C CEPHON KUCIOTOM.

. BzaumopericTBue pacTBopa CoAbl C KUCIOTOM.

. IIpoBepka 3akoHa COXpaHEHHUs] MAcChl BEIIECTB Ha MPHUMEPE B3aUMOICHCTBUA MIENOYU U
KHCIIOTBI.
9. IlpoBepka 3aKk0oHA COXpaHEHHUs MAaCChl BEIIECTB HA MIPUMEPE B3aUMOJICHCTBHS MIEIOYH U COITU
xenesa (I11).
10. PaznoxxeHue mepokcuaa Boaopoja ¢ moMolipio okcuaa Mapranma (IV). 11.3amemienue
JKEJIe30M MEU B MEHOM KYIOPOCE.
IIpakTHyeckne padoThl

1. 3HAaKOMCTBO ¢ J1abopaTopHbIM obopynoBaHueM. IIpaBuia TeXHHKH O€30MaCHOCTH TPHU
pabote B kabunere xumuu. Hexotopsie Buabl padoT.
2. HaGmronenue 3a ropsimeii cBeqoit

3. Ananmu3 o4BHI (aHANOT PabOTHl «OUYNCTKA TOBAPEHHOM COIINY).
BaskHeiilue npeacraBuTe/ i HeOprannyeckux Bemects. KosmuecrBeHHbIe
oTHOeHusI B xumuu (18 u)
CoctaB Boznyxa. [lonstie 00 oO0bEMHON monie ([J) KOMIOHEHTa MPUPOJHON Ta30BOM
cMecu — Bo3ayxa. Pacuér oObémMa KOMIOHEHTa Ta30BOM CMECH MO €ro OOBEMHOW J10Jie U
HA000pOT.



Kucnopoa. O3zon. Iomydyenue kucnopoga. CoOupaHue W pacro3HaBaHUE KUCIOPOA.
XHUMHYECKUE CBOMCTBA KUCIOPOAA: B3AaUMOJECHCTBHE ¢ METANIAMH, HEMETAJUIAMU U CII0KHBIMU
BeulecTBamu. [Ipumenenue kucinoponaa. Kpyropopor kuciaopoia B Ipupoe.

Oxkcunpl. OOpa3zoBaHue HazBaHHM OKCUAOB Mo ux Qopmyinam. Cocraienue ¢Gopmyil
OKCHJIOB IO MX Ha3BaHuAM. lIpeactaBurenn OKCHUIOB: BOJA M YIJIEKUCHBIA ra3, HeraméHas
U3BECTb.

Bonopon B npupoze. @usnyeckue 1 XUMHUYECKUE CBOWCTBA BOAOPOJA, €TO MOIYYEHHUE U
IIPUMEHEHUE.

Kucnotel, ux cocraB u kinaccupukanus. Muamukaropel. Tabnwma pacTBOPUMOCTH.
ConsiHas U cepHast KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Comu, ux coctaB u Ha3BaHus. PacTtBopumocTth cojiedt B Boze. llpencraButenu comei:
XJIOpU HaTpus, KapOoHAT HaTpusl, pocdar KanbIus.

[TocTostnnass ABoraapo. KommuectBo BemtectBa. Monbs. Monsipaas Macca. Kpathbie
€MHULBl U3MEPEHUs KOJIMYECTBA BEIIECTBA — MWUIMMOJIb U KWIOMOJb, MUJUIMMOJISIpPHAs U
KUJIOMOJISIPHAsi Macchl BELECTBA.

Pacuérel ¢ Hcnonp30BaHMEM MOHATUNA «KOJUYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«IOCTOSIHHASE ABOTAIPO».

3akoH ABoraapo. MomspHblii 00BEM Tra3000pa3HbiX  BemecTB. OTHOCUTENbHAs
IJIOTHOCTB OJIHOTO ra3a o Apyromy.

KpatHple enuHuIpl H3MEpPEHHS — MUJUIMMOJISIPHBIE W KHJIOMOJSPHBIA OOBEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ HMCNOIB30BaHMEM MOHATUN «KOJUYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEM ra30By, «I1IOCTOSAHHAsA ABOTaIpoO».

Pacuérel ¢ HMcnonp30BaHMEM MOHATUNA «KOJUYECTBO BEILIECTBA», «MOJISIPHAS Maccay,
«MOJISIPHBIN 00BEM ra3oB», «4UCI0 ABOTagpo.

T'unpocdepa. KpyroBopot Boas! B ipupojie. PU3ndeckre 1 XUMUIECKHE CBOMCTBA BOJIBI:
B3aUMOJICVCTBUE C OKCUAAMM.

OcHoBaHus, ux cocraB. PactBopuMocTh oOCHOBaHMM B Boze. l3MeHeHHE OKpacku
WHJIUKAaTOPOB B MLIENOYHOU cpene. IlpencraBurenu menoudeil: TMAPOKCUABI HATPHS, Kalus U
KaJIbLIMSL.

PactBoputens wu pactBopéHHoe BemectBo. PactBopbel. PactBopenme. ['mapartsl.
MaccoBast 105151 pacTBOPEHHOTO BellecTBa. Pacuérbl, CBA3aHHBIE C MCIOJb30BAaHUEM IMOHSTHUS
«MaccoBasi J0Js1 PACTBOPEHHOIO BEILIECTBAY.

JdeMoHcTpanuu
* OnpezneneHue coaepKaHus KUCIOPOa B BO3IyXe.

* [lonmydyeHnue Kucinopoia pa3noKeHHEM MepMaHraHaTa Kajlds U epoKCHia BOJOPOA.
» CobupaHne METOJIOM BBITECHEHHS BO3/TyXa U BOJIBI.

* Pacnio3HaBaHue KUCIOpPOaA.

* ['opennie maruus, >xesuesa, yrisi, cepbl U ¢pochopa B KHCIOPOJIE.

» Konnekiust okCuoB.

* [Tonyuyenue, coOupanue u pacro3HaBaHue BOJIOPO/A.

* ['opeHue Bonopoaa.

* Bzaumoneiicteue Bogoposa ¢ okcugom meau(Il).

* Kostekiusi MUHepaibHBIX KUCIIOT.

* [IpaBuo pa3daBiieHus: CEpOil KUCIOTHI.

» Komnekuus comneit.

* Tabnuia pacTBOPUMOCTH OCHOBAHUI, KHCIIOT U COJIEH B BOJIE.

* HexoTopblie MeTallIbl, HEMETAJLJIBI U COEAMHEHUSI KOJTMYECTBOM BEIIECTBA B | MOJIb.
* Moaenb MomnsipHOro 00bEMa ra3000pa3HbIX BEIIECTB.

* Konekiust ocCHOBaHMiA.

JlabopaTopHble ONBITHI

12. ITomyTHEHHE U3BECTKOBOM BOJIbI PU MPOMYCKAHUU YTIIEKUCIIOTO Tasa.




13. ITonyyenue BoAOPO/Ia B3aUMOICUCTBUEM IIUHKA U COJISTHOM KUCIOTHI.
14. Pacno3HaBaHK€e KUCIOT MHIUKATOPAMU.
15. 3meHeHue OKpacKy HHIUKATOPOB B IIEIIOYHON CpeJie.
16. Os3HakomiieHHME C TMpenaparaMu JOMallHEW WM IIKOJbHOM amnTeYKh — PacTBOPaAMHU
IIEPOKCHUA BOJOPO/Ia, CHUPTOBOM HACTOMKH MOJA U HAIIATBIPHOIO CIIAPTA.
IIpakTHyeckne padorThbl
4. Tlonydenune, coOMpaHue M pacrio3HaBaHUE KUCIOPOA.
5. [lomyuenue, cobupanue 1 pacro3HaBaHHe BOJOPOIA.
6. IIpuroToBieHne pacTBOPOB COJIEH C MX 3a1aHHOW MacCOBOM J0JIEH.
OcCHOBHBIE KJIACCHI HEOPraHUYecKuX coequHeHui (10 u)

O6o0mienne cBeaeHuid 00 OKCHAAX, MX KiIacCU(UKAIMHM, HA3BaHUSAX M CBOMCTBAX.
CniocoOblI MoTy4eHus OKCUIOB.

OcHoBanus, Ux Kinaccudukaiys, Ha3BaHUS M CBOWCTBA. B3anmMoeicTBHE ¢ KHCIOTAMU,
KUCJIOTHBIMM OKCHUJAMU M COJIAMU. PasnoskeHue HepacTBOPUMBIX OcHOBaHUM. CrocoObl
MOJYyYECHUSI OCHOBAHUM.

Kucnotel, ux knaccudukanuss ¥ HazBaHus. OOLME XMMHUYECKHUE CBOWMCTBA KHUCIOT.
B3aumopeiicTBue KUCIOT ¢ MeETaUIaMH. DJIEKTPOXUMUYECKHM PAJl HAMPSIKEHUW METaslIoB.
B3anMopeiicTBue KUCIOT C OKCHJAMU METAJI0B. B3anMoaeicTBue KUCIOT C OCHOBaHUSIMU —
peakuus HeWTpanuzauuu. B3aumoneiictBue kucior ¢ consmu. [lonydyeHue O0ecKUCIOPOIHBIX U
KHCIJIOPOJCOAEPHKAIINX KUCIIOT.

Comu, wux xknaccudukammss W CBoWcTBAa. B3amMmonelicTBHe colieid C MeTaUlaMH,
0COOCHHOCTH 3TUX peakuuid. BzanmopeiicTBue coneit ¢ CONsIMH.

['enetndeckue psiapl MeTala U HeMeTauia. ['eHeTHudeckass CBA3b MEXIY KIIacCaMH
HEOPraHUYECKHUX BEILECTB.

JlabopaTopHbIe ONBIThI
17. B3aumonencTBre OKCUIA KaJILIUA C BOIOH.
18. [TomyTHEHHE U3BECTKOBOM BOJIBI.
19. Peakuust HeWTpamu3auu.
20. Ilonyuyenue ruapokcuaa meau(1l) u ero B3aumozeiicTBie ¢ KUCIOTOM.
21. Paznoxenue ruapokcuaa meau(Il) npu HarpeBaHum.
22. B3auMoeiicTBrE KUCIOT C METAJIJIAaMHU.
23. B3auMogeicTBrEe KUCIOT C COISIMU.
24. O3HaKOMJIEHHE C KOJUIEKIIMEN COeH.
25. B3aumogeiicteue cynbdarta meau(ll) c xenezom.
26. BzauMozeiicTBre coJeii ¢ COJSIMHU.
27. 'eneTnyeckas CBA3b HAa IPUMEPE COCAMHEHUN MEIH.
IIpakTHyeckne padoThl
7. PemieHue SKCIepUMEHTANBHBIX 3adad 1Mo TeMe «OCHOBHBIE KIIACCHI HEOPTaHUYECKUX
COeTMHEHNN
IHepuoauyeckuii 3akoH u Ileprnoanyeckasi cucrema xXumMuyeckux djiemenros /1. U.
MenaesneeBa u crpoenue aroma (8 u)

EcrecTBeHHBIE ceMeiCTBA XMMHUUYECKHX JJIEMEHTOB: HIEJIOYHBIE U IIEIOYHO3EMEIbHbIE
MeTaJljIbl, TaJOTeHbl, UHEPTHBIE (OaropoHbIe) ra3el. AMpoTepHOCTh. AMGMOTEPHBIE OKCUABI U
ruapokcuibl. KoMIIeKCHbIE COMu.

Otkpeitnie  JI. WM. MenaeneeBbiM [Tepuonnueckoro 3akoHa MW CO3JaHHE UM
[lepnonnueckoi CUCTEMbl XMMHUYECKUX 3JIEMEHTOB.

AToMBI Kak (opma CYIIECTBOBAaHMSI XUMUUYECKHX dJeMeHTOB. OCHOBHBIE CBEICHUS O
CTpOEHUH aTOMOB. JloKazaTenbCTBa CIOXKHOCTH cTpoeHus artoMoB. OmbiTel Pesepdopra.
[TnaneTapHast MOJIeb CTPOCHUS aTOMA.

CoctaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. (THOCUTENbHAsE aTOMHas Macca.
B3anuMoCBs3b IOHATHH «ITIPOTOHY, KHEUTPOH», KOTHOCUTEIbHAS ATOMHAsI Maccay.




Mukpomup. OnexkTpoHbl. CTpoeHue >JIEKTPOHHBIX YPOBHEH AaTOMOB XMMHYECKUX
sneMeHTOB NeNe 1-20. [TonsiTHE 0 3aBEpIIEHHOM 3JIEKTPOHHOM YpPOBHE.

N3oronbl. Pusmueckuil cmbicn cumBoiuku llepumonnueckoit cucrembl. CoBpeMeHHas
dopmynupoBka Ilepumoguyeckoro 3akoHa. V3MeHeHUs CBOMCTB 3JIEMEHTOB B MEpUOAAX H
rpynnax, Kak pyHKIHs CTPOSHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB.

XapakTepucTuKa >JIEMEHTAa-MeTaula M 3JIEMEHTAa-HeMeTaula 10 HX IOJIOKEHUIO B
Ilepnonnueckoi cucreMe XuMu4ecKux ieMeHToB [l . Menneneesa.

JdeMoHCcTPaLuK
* Paznuunbie hopmbl TAOIHUI] TEPUOTUIESCKON CUCTEMBI.
* MoaenupoBanue nocrpoenus [lepuoanueckoii cucremsl Jl. 1. Menaeneena.
* Mojiean aTOMOB XUMHUYECKHUX AJIEMEHTOB.
* Mopenu aToMOB 3J1eMeHTOB 1—3-T0 MeprojoB
JlabopaTopHbIe ONBITHI.
28. [Tomyyenue ampoTEpHOTO THIPOKCUIA B UCCIIEOBAaHUE €TI0 CBOMCTB.
XuMnueckas cBsizb. OKMCJIANTETbHO-BOCCTAHOBUTEIbHbIE peakuu (8 4)

Wonnas xumudeckasi cBsizb. MloHBI, 00pa30BaHHbIE aTOMaMH METaUIOB U HEMETAJIJIOB.
Cxembl 00pa30BaHUs MOHHOW CBSI3W JUIsl OMHAPHBIX COCOUHEHHH. VIOHHBIC KpHCTaNTMYSCKUE
peméTku U (U3NUecKue CBOMCTBA BELIECTB C STUM TUNOM peméTok. [lonarue o hopmynbHON
€JIMHULIE BEIECTBA.

KoBanentnas xumuueckast CBsizb. DJIEKTPOHHBIC U CTPYKTYpHBIe hopmyrbl. KoBaneHTHas
HernoyisipHast cBsizb. CxeMbl 00pa3oBaHUS KOBAJICHTHOW CBSA3U MJisi OMHAPHBIX COEAMHEHUH.
MounekynspHble 1 aTOMHbBIE KPUCTAJUIMYECKUE PEIIETKH, M CBOICTBA BELIECTB C 3TUM THUIIOM
PEETOK.

DNEeKTpoOTpULATENbHOCTh. P 3nexkTpooTpunarenbHocTd. KoBaneHTHas moJisspHas
XUMUYeCKast CBs3b. Jumoas. CxeMbl 00pa3oBaHus KOBAJICHTHOM MOJSPHOM CBSA3M AJisi OMHAPHBIX
COoeIMHEHUI. MOoJIeKyIsIpHbIE U ATOMHBIE KPUCTAITIMYECKUE PEIIETKH, CBOMICTBA BEILIECTB C 3TUM
TUIIOM PEILIETOK.

Meramnueckass XMMHYECKass CBSI3b M METaUIMUECKass KPUCTALNIMYECKas pelIETKa.
CBolicTBa BEIIECTB € ATUM TUIIOM pelI€ToK. Ennnas npupoia XUMUUYECKUX CBSI3EH.

Crenenb okuciieHus. CpaBHEHHE CTEIIEHH OKUCIEHUS U BaJIeHTHOCTHU. [IpaBuia pacuéra
CTeNeHe OKUCIIEHUS 110 popMyIaM XUMUYECKUX COETMHEHUH.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHue CTENeHe OKUCIEHUS IS
AJIEMEHTOB, 00pa3yIoOUIMX BELIeCTBa pa3HbIX KjaccoB. Peakuuu WOHHOro oOMEHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENh U BOCCTAHOBUTENb, OKUCICHUE U
BoccTaHoBjeHHE. (CoOCTaBJI€HHE YpaBHEHUW OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
METOJIOM 3JIEKTPOHHOTO OanaHca.

JleMoHCcTpaLuu

* BuneodparmenTs! u cnaiiapl «loHHAsS XUMHUYECKask CBSA3HY.

» Konekius BemecTB ¢ MOHHOW XUMHYECKOMN CBSI3bIO.

* Mojiea1 MOHHBIX KPUCTAIUNTMYECKUX PEIIETOK.

* BuneodparmenTs! u cnaiiapl «KoBalleHTHas XMMUYECKasi CBA3b.

» Konekius BemecTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOEHUSI.

* Mojienu MOJIeKYISIPHBIX U aTOMHBIX KPUCTAUNIMYECKUX PEIIETOK.

* BuneodparmMenTsl u cnaiiapl «MeTaminyeckas XUMHUYECKask CBS3hY.

» Konnekuust «MeTamibl U CIUIaBbI».

* BzaumoseiicTBre IIMHKA C CEPOiA, CONSTHOM KUCIOTOH, XmopuaoMm meau(Il).
* ['opeHue maruus.

* B3anmo1elicTBrE XJIOPHOU U CEPOBOIOPOIHON BOJIBI.

JlaGopaTopHble ONLIThI

29. HM3roTtoBieHre MOJEIH, WITIOCTPUPYIOLIEH CBOWCTBA METAJIIMYECKOM CBS3U

9 Kaace



IToBTOpeHune n 0000mIeHNe cBeleHNH 0 Kypcy 8 kiacca. XumMudeckue peakuuu (5 1)
bunapueie  coenmHenus.  Oxcuisl  coseoOpasyrolMe M HecoJeoOpasyroliue.
['mapoxcuabl: ocHOBaHMs, aMpOTEpHbIe, KUCIOTHI. CpeiHne, KUCIIble, OCHOBHBIE COJIH.

O0o0uieHne cBeIeHN 0 XMMUYECKUX peakuusax. Kiaccuukanus XuMHuecKux peakiuii
[0 pa3IMYHBIM OCHOBAaHHSIM: COCTaBy W YHCIY PEAarupylolMX U OOpa3yroIIUXCs BEIIECTB,
TEIIOBOMY 3 QEKTy, HalpaBlICHUIO, HW3MEHEHUIO CTENEeHEH OKUCJIEHUS 3JEMEHTOB,
00pa3yIoNIMX pearupyromye BemecTna, (haze, HCIoJIb30BaHUIO KaTalu3aTopa.

Ilonatue o ckopocTH XuMHYecKOM peakuuu. DakTopel, BIMAIOIIME Ha CKOPOCTb
XUMHUUYECKMX PpEeaKLUMi: IpHUpOoJa pearupyrollux BEIIECTB, MX KOHILEHTpAlUs, TEeMIEparypa,
IUIOINAb CONPUKOCHOBEHHUS, HAJIMUMe KaTtanu3aropa. Karamus.

JleMoHCTpaLUK

* O3HaKOMJIEHHUE € KOJUIEKIIMSAMU METAJJIOB U HEMETAJLJIOB.

* O3HaKOMJIEHHUE C KOJUIEKIIUSIMU OKCHUJIOB, KMCIIOT U COJIEH.

* 3aBHCHUMOCTb CKOPOCTH XMMHUYECKOH PEaKIMU OT MPUPO/IbI pEarupyromux BeIecTB.

* 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOM peakliuy OT KOHIIEHTPALMU pEearupyollnX BEIECTB.

* 3aBMCUMOCTb CKOPOCTH XMMHYECKOM PEaKLMU OT IUIOLIAJAN CONPUKOCHOBEHUS pearupyrommx
BELIECTB ((«KUISALIUHI CII0M»).

* 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM PeaKkIMy OT TEMIIEPaTypbl pearupyoluX BeIlecTB.
JlabopaTopHble ONbITHI

1. B3aumoseiicTBue aMMuaKka 1 XJI0pOBOJOPOIA.

2. Peakuus HelTpanu3auuu.

3. HaGmoienue TemioBoro 3pdexra peakuuy HeuTpaau3almi.

4. BzaumoselictBue cepHoil KucioThl ¢ okcuiom meau (1I).

5. Pa3noxxeHue nepokcuaa BO0Opo/ia ¢ MOMOIIBIO KaTanasbl KapTodens

6. 3aBUCHMOCTb CKOPOCTM XHMHUYECKOW PEAKIUH OT IPHUPOJAbl pPEarupyrolliux BELIECTB Ha
nprUMepe B3aUMOJEWCTBUS pacTBOPOB THOCYJb(paTa HATpUs U xjopuia Oapus, THOCyinbdara
HaTpUs U COJITHOM KHCIIOTBHI.

7. 3aBUCUMOCTb CKOPOCTM XHMMHUYECKOM pEaKLUU OT MPHUPOJAbl METAUIOB HpU HX
B3aUMOJICVICTBUU C COJITHOM KHUCIIOTOM.

8. 3aBUCHUMOCTb CKOPOCTH XMMUYECKOH peakiy OT MPUPOJIbl KUCIOT NPHU B3aUMOACHCTBUM UX C
KEIE30M.

9. 3aBHCHUMOCTb CKOPOCTH XMMHUYECKON PEAKIIUHA OT TEMIIEPATYPHI.

10. 3aBUCUMOCTH CKOPOCTU XMMHUUYECKOM peakluu OT KOHI[EHTPaIUH.

11. 3aBUCHMMOCTb CKOPOCTHM XHUMHUECKOW peakluu OT IUIOIAad  CONPHUKOCHOBEHUS
pearupyoInx BelecTs.

12. 3aBHCHMOCTb CKOPOCTH XMMHUECKON PEaKLMU OT KaTaau3aTopa.

XHMHYeCKHEe peaKiii B pacTBOPax 3J1eKTpoanToB (10 )

[Tonatne 00 HJIEKTPOIUTUYECKON AUCCOLMAIMM. OJEKTPOJUTHI U HEIIEKTPOJIUTHL
MexaHu3M  JUCCOLMALMU  3JIEKTPOJIMTOB C pa3IMYHBIM  XapakTepoM cBsi3u. CreneHpb
AIIEKTPOIUTUYECKOM quccoranui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

OCHOBHbBIE TOJIOKEHHSI TEOPUHU DJIEKTPOIUTHUYECKON muccouumanuu. Knaccudukanus
MOHOB M UX cBoicTBa. KHCIIOTBI, OCHOBaHUS U COJM Kak 3JEKTponuThl. VX kinaccupukanus u
JUCCOLIMAIIHS.

OOmme XMMHUYECKHE CBOMCTBA  KHUCIOT: HW3MEHEHHE OKpPAacKM MHIUKATOpPOB,
B3aMMOJICIICTBHE C MeTalylaMH, OKCHUIaMM U THAPOKCHIAMH METAIJIOB U  COJISIMHU.
MonekymnsipHble U HOHHBIE (TIOJIHBIE U COKpAIIEHHBIE) YPaBHEHUS peakuuil. XUMUYECKUN CMBICIT
COKpPAIIEHHBIX YpaBHEHHUH. YCIOBUS MPOTEKAHUS peaKUui MEXIy 3JIEKTPOIUTaMHU O KOHIIA.
Psn akTMBHOCTH METaJIOB.

OO0mue XMMHUYEeCKHEe CBOWCTBA ILEIOYEH: B3aUMOJIEHCTBUE C KHUCIOTaMH, OKCHIaMU
HEMeTalioB, coyisiMu. OOmme XHMMHUYECKHE CBOMCTBa  HEPACTBOPUMBIX  OCHOBAHMI:
B3aMMOJICHCTBHE C KUCIOTaMU, Pa3yio’KeHNE IPU HarpPEBaHUU.
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OO0mue XUMHUYECKHE CBOWCTBA CpPEOHUX COJNEH: B3aWMOJEUCTBUE C KHCIOTAMH,
IeI09aMHM, COJIIMH M MeTajuiaMu. B3anMoieficTBHE KUCIIBIX COJIECH CO MIECIOYaMH.

I'uaponns, kak 0OMEHHOE B3aMMOJICHCTBHE COjel ¢ BOAOW. ['MIponm3 colu CHIBHOTO
OCHOBaHUs U cllaboi KucaoThl. ['uaponus conu cinaboro oCHOBaHUS U CHIIbHOM KucioThl. [kana
pH.

CaolicTBa KUCJIOT, OCHOBAHHMH, OKCUIOB M COJIE B CBETE€ TEOPUU HJIEKTPOJIUTHUYECKOU
JIUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

JdeMoHCcTpaLUK.
* McnpiTanue BEMECTB U UX PACTBOPOB HA 3IEKTPOINPOBOIHOCTD.
* 3aBHUCUMOCTb 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIIOTBI OT KOHUEHTpPAL1H.
* J[BI>KEHHE OKPAILIEHHBIX HOHOB B JIEKTPUYECKOM TOJIE.
* OnpeneneHue xapakTepa cpeibl B pacTBOpax COJEH.
JlabopaTopHbIe ONBITHI.
13. luccounanus cinaldbIX 3JIEKTPOIUTOB HAa IPUMEPE YKCYCHOM KHCIIOTHI.
14. '3smeHeHue OKpacKy MHIUKATOPOB B KUCIOTHOM Cpejie.
15.Peakuus HeWTpanu3aluy pacTBOPA WIENOYU PATUYHBIMUA KUCIIOTAMH.
16. IMonyuenune runpoxcuaa meau(ll) u ero B3aumoaeicTBre ¢ pa3TUYHBIMH KUCIOTAMH.
17. BzaumoaeicTBrEe CUIIBHBIX KUCTOT ¢ okcuaoM meau(1l).
18-20. B3anmoieiicTBHEe KUCIIOT ¢ METaJJIaMH.
21. KauecTBeHHas peakiys Ha KapOOHAT-HOH.
22. IlomyuyeHue cTyiHSI KPEMHUEBON KUCIIOTHI.
23. KayecTBeHHas peakius Ha XJIOPHU/I- WIH CyIb(haT-MOHbI
24. I3meHeHne OKpacKy MHIUKATOPOB B IIEJIOYHON CpEJIe.
25. BzauMopeicTBre HIeI04eil C YIIIEKUCIIBIM Fa30M.
26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.
27. llonyuyenue ruapokcuaa meau(Il) u ero paznoxenue.
28. BzaumozeiicTBre KapOOHATOB ¢ KMCJIOTaAMHU.
29. Ilonyuyenue ruapokcua xxemneza(Ill).
30. BzaumopeiictBue xeneza ¢ pactBopoM cynbdarta meau(1l)
IIpakTHyeckne padoThbl
1. CpoiicTBa KHUCJIOT, OCHOBaHHUI, OKCHJIOB U COJIEH B CBETE€ TEOPUM DJIEKTPOIUTHUECKOMN
JUCCOIMAILIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUi
HemeTtanabl u UX coequHeHust (254)

CrpoeHue aTOMOB HEMETAIOB M UX mnojoxkenue B llepuomumueckoit cucreme. Psan
ANEKTPOOTPHUIIATENIbHOCTUA. KpHucTaimuyeckue pemeéTKn HEMETaUIOB — TIPOCTHIX BEIIECTB.
Annotponus u e€ npuuuHbl. PU3NUYecKre CBOICTBa HeMeTauioB. O0IIre XUMUYECKHE CBOWCTBA
HEMETAaJUIOB: OKUCIIUTEIIbHBIE U BOCCTAHOBUTEIIbHBIC.

lanorensl, cTpoeHWe HUX aTOMOB U MoJIeKyJd. Pu3nuecKkue MU XMMHYECKHE CBOWCTBA
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB TaJIOTEHOB B 3aBHCHUMOCTH OT MX IOJIOKEHHS
B [lepuoanueckoil cucreme. HaxoxaeHue rajoreHoB B MpUPOJE U UX MOJydeHHE. 3HAUCHUE U
MPUMEHEHNE TAJIOTCHOB.

l'ajioreHOBOIOPOJBI M COOTBETCTBYIOIIME UM KHUCIOTHI: IUIABUKOBAasl, COJIAHAS,
OpoMoBoAOpOIHAs, MOA0BOJopoAHas. ["amoreHuanl. KadecTBeHHbIE peakIMM Ha TaJOTCHHI-
noHbl. [I[puMeHeHne coeIMHEHNH TalOTeHOB U UX OUOJIOTUYECKAs POJIb.

Obmas xapakrtepuctuka 31emMeHToB VIA-rpynmnel. Cepa B mpuponae U €€ MoTydeHUe.
AmnotponHele MoaudUKaMK cepbl W WX CBOHCTBA. XHMMHUYECKHE CBOMCTBa cepbl U €€
MpUMEHEHHE.

CepoBoJ0pOI: CTpOEHUE MOJIEKYIBI, (PM3MUECKUE U XUMUYECKHE CBOWCTBA, MOyUYeHUE U
3Hauenne. CepoBogopoanas kuciaora. Cynbduabl 1 ux 3HaueHue. JIroMuHODOPHI.

Oxcup cepoi(I1V), cepuuctas kucnora, cynb¢puTel. KauecTBeHHas peakiusi Ha Cynb(UT-

HOH.
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Oxcun cepoi(VI), cepnas kucnora, cynabdatsl. Kpucrammorunparel. KauecTBenHas
peakius Ha Cyiab(haT-uoH.

CepHast KuCIOTa — CHIIBHBIN 351eKTpostuT. CBOMCTBA pa30aBICHHON CEPHOI KUCIOTHI, KaK
TUIIMYHOW KHUCIIOTBI: B3aUMOJICHICTBHE C MeTalslaMH, OCHOBHBIMM U aM(OTEPHbIMU OKCHIAMH,
OCHOBAaHMAMHU M aM(OTEPHBIMU THAPOKCHIAMH, coyisiMu. KauecTBeHHas peakiusi Ha Cyiabgat-
HOH.

OOmiast XxapakTepuUCTUKA 3JEMEHTOB VA-rpynnbl. A30T, CTPOCHHE aTOMa M MOJIEKYJIbI.
dusnueckue M XUMHUYECKHE CBOHCTBA M IPUMEHEHHE a30Ta. A30T B IpPUPOJE U €ro
Ouosioruueckasi poib.

AMMMaK, CTpOCHHE MOJIEKYJIbl U (U3NYECKHUE CBOMCTBA. AMMHUAuHas BOJa, HAIATBIPHBIN
CHHPT, THAPAT aMMHaKa. J(OHOPHO-aKIeNTOPHBIA MEXaHU3M 00pa30BaHUsl KaTHOHA aMMOHMS.
BoccranoBurenbHble cBoiicTBa amMmuaka. Conu aMMOHHMS M uX npuMeHeHue. KauectBeHHas
peaxius Ha KAaTUOH aMMOHHSI.

Oxcuzpl a3ora: HecosneoOpasyrole M KUCIOTHble. A30THCTas KHUCIOTa M HUTPUTHL
A30THas KUCI0Ta, €€ IoJiyueHue U cBorictBa. Hutparthl.

dochop, crpoenne atoma u amorponus. Pochunasl. Dochun. Oxcun dochopa(V) u
oprodochopras kucinora. Pocharer. Dochopubie ynodperus. NHCEKTHIIHIBHI.

OOmiast xapakTepucTUKa 37eMeHTOB IV A-rpynmbl: OCOOEHHOCTH CTPOEHHS AaTOMOB,
IIPOCTBIX BEIIECTB U COCAMHEHUN B 3aBUCHUMOCTH OT MOJIOXKEHUS 371eMeHTOB B Ilepuoanueckoit
cucreMe. Yriepoa. ANIOTpOnHbIe MOAU(PHUKALMU: anMas, rpadut. AMOpHBIN yriiepoa U ero
copTa: caxa, AaKTHBHPOBAHHBIM yroib. AncopOums. XWMHUYECKHE CBOWCTBA yIJepoja.
Kokcoxumuueckoe Npou3BOJCTBO U ero npoaykius. Kapoumsl.

Oxkcun yrunepoma(ll): cTtpoenue wmomekysbl, MOJdydyeHHe © ero cBoictBa. Okcun
yriepona(IV): crpoeHue Mosekyibl, MMOJlyueHHE M €ro cBoiicTBa. YrosbHas kucinota. Conu
YrOJIbHOM KUCJIOTHI: KapOOHAThI U rUipokapOoHaThl. TeXHUYecKas U MUILEBas Co/a.

Heoprannueckue M OpraHMYECKHE BEIIECTBA. YTJIEBOJOPObl. XHMHUYECKOE CTPOCHUE
OpraHMYECKUX BEILECTB, KaK MOPSII0K COETUHEHHUS] aTOMOB B MOJIEKYJIE 10 BaJIEHTHOCTH.

MertaHn, 3TaH, KaKk IpeJelbHble YIIIEBOAOPOAbl. DTUIIEH U aleTHIICH, KaK HelpeelbHble
(HeHachllLleHHBIE) yraeBoaopoabl. l'openue yrieBomoponoB. KadecTBeHHblE peakIUMu Ha
HernpeieIbHbIE COCTUHEHNUS.

OTUIOBBI CHOUPT, €ro IOJy4eHHe, MNPUMEHEHHE U (U3NOJIIOTUYECKOE JEWCTBUE.
TpéxaroMusblil cupT rmiepuH. KayecTBeHHast peakius Ha MHOTOATOMHBIE CIIUPTHI. YKCYCHas
— IPEJCTaBUTENb Klacca KapOOHOBBIX KUCIIOT.

KpemHuuii, ctpoenue ero atoma u coiictBa. Kpemuuii B npupozae. Cuiuuuisl 1 CHUJIaH.
Oxcupn kpemuusi(1V). Kpemuuesas kucnora u e€ conu.

ITpousBosacTBO cTekiaa M LeMeHTa. [IpoayKiust CHIMKaTHOM NPOMBIIUIEHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuc. OnTuyeckoe BOJIOKHO.

Hemeramnsl B mpupospe. dpakiroHHas NEperoHKa >XKUAKOTO BO3/AyXa Kak CIoco0
MOJIyUYeHUsl KHUCIopoja, a3zoTa, aproHa. llomyuenme ¢ocdopa, kpemHus, XJopa, HOAA.
DNEKTPOIN3 PACTBOPOB.

[lonyueHne cepHOW KHUCIOTHI: CBIPBE, XUMH3M, TEXHOJOTMYECKas CXE€Ma, METOJ]
KHUIIAIIETO CJ0s, IPUHIMIBI TeJI000MeHa, MPOTUBOTOKA U IUpKyasauu. Oneym. [IpousBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHUYECKasl CXEMA.

JleMoHCTpALIUH

¢ Konneknus HEMETaII0B.

* Mojienu KpUCTaNTMYECKUX PeIIETOK HEMETAIJIOB: aTOMHBIE U MOJIEKYJISpHBIE.
* O30HATOp ¥ MIPUHITUIIBI €TO PAOOTHI.

* ['opeHne HeMeTallIoB — MPOCTHIX BEIIECTB: cephl, pochopa, JPeBECHOTO YIII.
» OOpa3s1bl raJIoTeHOB - MPOCTHIX BEIIECTB.

* BzanMopelicTBrE TajOT€HOB ¢ METAJIJIaMHU.

* BriTecHenue xiopa OpoMOM MITH MOJ1a U3 PaCTBOPOB UX COJIeH

* Konneknust npupoIHBIX COETUHEHUH XII0pa.
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* B3aumonencTBue cepbl C METAIIIAMHU.

* ['opeHue cepbl B KUCIIOPOJIE

* Konneknust cynbhuaHbIX py.

» KauecTBeHHas peakuus Ha Cynb()UI-MOH

» O0ecBeYrBaHUE OKPAIICHHBIX TKAHEN U LIBETOB CEPHUCTHIM Ia30oM.

* B3aumonenicTBue KOHUEHTPUPOBAHHOM CEPHOU KUCIIOThI C MEIBIO.

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

* Buneodparments! u cnaiigs! «[Ituusn 6azapsiy.

* [Tonryuenue, cobupaHue U pacrio3HaBaHUE aMMHAaKa.

* Paznoxenne 6uxpomara aMMOHHUSL.

* B3aumoelicTBe KOHIEHTPUPOBAHHOM a30THOM KUCIOTHI C MEJIBIO.

* ['openne 4€pHOro nopoxa.

* PasnoxeHnune HUTpaTa Kaaus U TOPEHUE APEBECHOTO YTOJIbKa B HEM

» OOpa3isl MPUPOAHBIX coennHeHul docdopa.

* ['openue gocdopa Ha BO3ayXe U B KUCIOPOJE.

* [Tonyuenwne 6emnoro ¢pocdopa v UCIBITAHUE €TI0 CBOWCTB

* Konnexnus «O0pa31bl NpUpOAHBIX COEAUHEHUH yriepoa»

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

* YCTpOMCTBO MPOTUBOra3a.

* Mopenu MoJeKyJl MeTaHa, dTaHa, STWICHA U allcTUIICHA.

* BzaumopeiictBre aTHIIeHA C OPOMHOM BOJIOM U pPacTBOPOM IE€pMaHIraHaTa Kajusl.
» O01Me XUMHUYECKUE CBOICTBA KUCIIOT Ha IpUMepe YKCYCHOM KHCIIOTHI.
» KauecTBeHHas peakiiysi HA MHOTOaTOMHBIE CITUPTBHI.

» Komneknus «O0pasibl NpUpOAHBIX COEAUHEHUH KPEMHUSY.

» Komiekuus crekiia, KEpaMUKH, LIEMEHTA U U3/I€IUH U3 HUX.

* Kosneknus npoayKuuy CUIIMKaTHON POMBIIUIEHHOCTH.

* BuneodparmenTsl u cnaipl « [pon3BOACTBO CTEKIIA U LIEMEHTA.

* Komnexnus «IIpuponsbie coenMHEHNS HEMETAIITIOBY.

* BuneodparmenTs! u cnaiiapl «OpakiioHHas MEpEroHKa KHUAKOTO BO31yXa»
* Buneopparmentst u cnmaiiasl  «llomydyeHue BomoposAa, KHUCIOpPOAA M TaJOT€HOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM.

* Mopenu annapaToB JUIsl IPOU3BOACTBA CEPHOM KUCIIOTHL.

* Mogens KUImero cios.

* Mozenb KOJIOHHBI CHHTE3a aMMHAKa.

* BuneodparmenTs! u cnaipl « Ipon3BoACTBO CEPHON KUCIOTHD.

* Buneodparments! u cnaiias! «I[por3BoICTBO aMMHAKa.

* Konnexmus «CpIpb€ ISl TONY4YEHUS CEPHON KUCTOTHI.
JlabopaTopHbIe ONBITHI

31. Pacnio3HaBaHue rajloreHu-MOHOB.

32. KayecTBeHHBIE peakIuy Ha Cylb(aT-HOHBI.

33. KauecTBeHHast peakiusi Ha KAaTUOH aMMOHHUS.

34. XuMHuecKkre CBOMCTBA a30THOM KMCIIOTHI, KaK JIEKTPOJINTA.

35. KauecTBeHHbIe peakiiuu Ha Gocdar-uoH.

36. Ilony4yeHue u cBOMCTBA YTONBbHON KUCIOTHI.

37. KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

38. IIponyckaHue yrieKuciIoro ra3a 4epe3 pacTBOp CHJIMKATa HAaTpHUs.
IIpakTHyeckue padoThl

2. VI3yueHue CBOMCTB COJISTHOM KUCIOTHI.

3. 3yueHne CBOMCTB CEpHOM KUCIIOTBHI.

4. Ilony4yeHne aMMuaKa U U3y4E€HUE €T0 CBONCTB.
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5. IlonyyeHue yriaekucioro ra3a u U3y4eHue ero CBOMCTB.
Mertaibl 1 ux coequHenus (17 1)

ITonoxenne meraimoB B llepuogudeckod cucremMe Xxumudeckux diaeMeHtoB J[. .
MeHnaeneeBa, CTpo€HUE MX aTOMOB M KPUCTALUIOB. MeTammyeckas CBsi3b U METAJUIMYECKas
KpUCTaJUIM4ecKas: pemérka. @U3nyeckue CBOMCTBA METAJUIOB: IEKTPO- U TEILIONPOBOJHOCTD,
OTpakarollas CoCOOHOCTh, TNIACTUYHOCTh. CIlIaBbl UEPHBIE U LIBETHBIE.

Metannsl  KaKk ~ BOCCTAaHOBHUTEIM.  OJEKTPOXMMHUYECKMH  psii  HAINpPSOHKEHUH.
B3anMozeiicTBre METauIOB ¢ HEMETAUIAMH, OKCUAAMH, KUCIOTAMHU, COISIMU. AJTFOMUHOTEPMHUSL.

CTtpoeHne aTOMOB U MIPOCTHIX BEUIECTB IIEIOYHBIX METAJUIOB. 3aBUCUMOCTh (PU3NUECKUX
U XMMHYECKUX CBOWCTB WIEJIOYHBIX METAUIOB OT 3apsAnoB sAep UX aroMoB. OKcHIbl U
TUAPOKCHUBI IIEJIOYHBIX METAJLIOB, UX IIOJIy4Y€HUE, CBOWCTBA, IpUMEHEHUE. BaxHeimme conun
LIEJIOYHBIX METAJJIOB, UX 3HAYEHUE B KUBOM U HEXKUBOU MPUPOJIE U B )KU3HU YEIIOBEKA.

CrpoeHne aToMOB U IPOCTHIX BEIIECTB IIEIOYHO3EMEIbHBIX METAJJIOB. 3aBUCHUMOCTh
bu3NYeCKUX M XUMHYECKHX CBOMICTB IIEIOYHO3EMENIbHBIX METAJIOB OT 3apsijioB sAEp HUX
aToMoB. OKcHIBl U THIAPOKCHUBI LIEIOYHO3EMEIBHBIX METAJJIOB, X IOJIy4€HHE, CBOICTBA U
npuMeHeHue. Baxuenmme conu HEN0YHO-3€MENbHBIX METAJIOB, UX 3HAYEHHE B IMPUPOJE U
XKHU3HH yenoBeka. KapOoHaTel u ruApoKapOOHATHI KaIbIIHSL.

XKéctkocTh BOIBI: BpeMeHHas W TMocTosHHas. CrnocoObl yCTpaHEHUss BpPEMEHHOU
*kéctkocTr. CiocoObl YCTPaHEHHS TOCTOSIHHOM KECTKOCTH. VOHUTEHI.

CoenuHeHus aliOMHUHHS B MpUpoAe. XUMHUYECKHe CBOicTBa amoMuHusA. OcoOeHHOCTH
OKCHJIa U TUAPOKCH]A ATIOMHUHUS KaKk aM(OTEPHBIX COeNMHEHNN. BakHelmme comm amoMuHus
(xnopun, cyabdar).

OcoOeHHocTH CTpOeHUS aToma jkese3a. JKene3o B mpupoje. BakHeidmue pynbl xemesa.
Oxkcunst u ruapokcuasl xenesa(ll) u xenesza(Ill). Conu xenesza(Il) u xeneza(I1ll). O6Hapyxenue
MOHOB KaTHOHOB JKeJie3a B pacTBOpe. 3HAaUEHHUE COEITMHEHUH JKenesa.

Koppo3us xumuueckasi v 3J1eKTPOXUMUAYECKAsl. 3alIUTa METAIJIOB OT KOPPO3UHU.

Mertannsl B npupoje: B CBOOOAHOM BuA€ W B Buae coeauHeHuid. llonarue o
Metautyprud. YépHas u uBetHas Meramutyprus. I[lupomeramnmyprusi, TUAPOMETaLIyprus,
anekTpomerauryprus. Jlomennenii mporecc. IlepepaboTka uyryHa B cTanb. OJEKTPOJIH3
pacIiaBoB.

JleMoHcTpaLun

* B3aumoielicTBUE HATPHUS, JINTUS U KAJIbLUS C BOJIOM.

* ['opeHne HaTpus, MarHus M Xkeje3a B KUCIOPOJE.

* Benblika TEpPMUATHONM CMECH.

* B3auMo1eiiCTBHE CMECH MTOPOIIKOB CEPHI U XKENE3a, IMHKA U CEPBHI.

* B3aumoelicTBie aIFOMUHUS C KUCIIOTaMU, 111€JI09aMH U BOJOM.

* B3aumoencTBHe Kee3a U MEIN € XJIOPOM.

* BzamMmopeincreue Meau ¢ KOHLICHTPUPOBAHHOM CEPHOM KHMCIOTOM M a30THOM KHUCIIOTON
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

* OKpacka MmjIaMeHu COeAMHEHUSIMHU HIETOYHBIX METAJIIOB.

* Okpacka MjaaMeHu COeMHEHUAMH HIENTOYHO3EMENbHBIX METAILIIOB .

e ["ammeHnue U3BeCTH BOJOM.

* [TonmydeHue kECTKON BOJBI B3aNMOJEHCTBUEM YIIIEKMCIIOIO ¢ U3BECTKOBOM BOJOM.
* YcTpaHeHHe BpEMEHHON KECTKOCTH KUTITYEHHEM U JOOaBKOH COIBI.

* YcTpaHeHHEe MOCTOSTHHOM JKECTKOCTH TOOABKOM COJIBI.

* MloHUTHI ¥ IpUHIUT UX AeicTBUS (BUIeO(DparMeHnT).

» Konekiust mpupoaHbIX COEMHEHUHN aTIOMUHUSA.

* Buneodparmentst u cnaiiapl «OKCUA aTIOMUHUS U €70 MOAU(PUKAIIUN.

* [Tonyuyenne ampoTepHOTO rUAPOKCHIA AFOMUHHUS U UCCIIEZIOBAHNE €TI0 CBOMCTB.

* Komneknust «X¥UMHUYECKHUE UCTOUHUKHU TOKa».

* Pe3ynbTaThl JUIMTENBHOrO 3KCHEPUMEHTA IO HM3YYEHHUIO KOPPO3HWH CTaJbHBIX H3ACIANA B
3aBUCUMOCTH OT YCJIOBUH IIPOLIECCOB.
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* Boccranosnenne menu u3 okcuaa meau(Il) Bonopoaom.

* Buneodparmentsl u ciaiinbl «[I[pon3BOICTBO UyryHA U CTATIN.

* Buneodparments! u cnaiapl «M3aenust U3 4yryHa u CTaumy.

* BuneodparmenTs! u cnaiipl « [pon3BoACTBO aIOMUHUSY.

JlabopaTopHbIe ONbITHI

39. B3aumoseiicTBue xenesa ¢ pactBopoMm cynbdara meau(1l).

40. [Tonyuyenue U3BECTKOBOM BOJBI U OMBITHI C HEM.

41. IMonyuenue ruapokcunos xene3a(ll) u (I1I).

42 KauecTBEHHbIE PEAKIIMY HAa KATHOHBI JKeJIe3a.

IIpakTHyeckne padorThbl

6. ITosmyuenue sxecTKOM BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.

7. PellieHne sKkCIEpUMEHTANIBHBIX 3aa4 110 Teme «MeTasib».
XHMHA M OKpYy:Kawomas cpeaa (24)

Crtpoenue 3emiu: siApo, MaHTHS, 3eMHas KOpa, UX XUMHUYecKuil coctaB. Jlutocdepa u eé
xumuueckuii coctaB. Munepansl. Pynbl. Ocanounbie nopoasl. [lonesHbsle HcKoIaeMble.
XUMHYECKUH cocTaB THApOchepbl. XUMUYECKUMA COCTaB aTMOC(EpHI.

HcTrounnkn  XMMHYECKOTO  3arpsi3HEHUS  OKpyXamomed  cpenbl.  [1oOanmbHBIC
9KOJIOTHYECKHE MPOOJIEMbI YeJIOBEUECTBA: MAPHUKOBBIN AP (PEKT, KUCIOTHBIE TOKIU, 030HOBBIC
JbIppl. MeXIyHapOoJHOE COTPYJHUYECTBO B OOJACTH OXpaHbl OKpY)KaIOIIEH Cpeapl OT
XUMHUYECKOTO 3arps3HEHUs. «3en€Hast XUMUS».

JleMoHcTpan U
* Buneodparmentst u cnaiiasl «CTpoeHue 3eMian U e€ XUMUYECKUN COCTaBy.
* Konnekiust MUHEpAIOB U TOPHBIX MTOPOJ.
* Komneknus «Pyapl MeTaimoBy.
* Buneodparments! u ciaiipl «[ mo0arbHBIE SKOJOTHUECKUE TPOOIIEMBI Y€TIOBEYECTBAY.
JlabopaTopHbIE OMBITHI
43. U3ydeHue rpaHuTa.
O0001meHNe 3HAHMI 10 XUMHH 32 KYPC OCHOBHOI mKoJbl. [loaroroska k
OcHoBHOMY rocyaapcrBenHomMy 3x3ameny (OI9) (7 u)

Crpoenue atomMa B COOTBETCTBUM C IIOJIOKEHHUEM XUMHUYECKOTO 3JEMEHTa B
[Tepuoauueckoit cucreme. CTpoeHHE BELIECTBA: XWMHUYECKass CBSI3b U KpUCTANIMYECKUE
pemeTKy. 3aBUCUMOCTh CBOMCTB OOpPa30BaHHBIX 3JI€MEHTAMU IPOCTHIX BEIIECTB (METANJIOB,
HEMETaJJIOB, OJIarOPOJHBIX Ta30B) OT IMOJIOKEHMsI 31eMeHTOB B Ilepuomunueckoi cucreme.
Tunonorus HEOPraHNYECKUX BEILECTB, JIEJIEHUE UX Ha KJIacchl U rpynnsl. [IpeacraBurenu.

[Tpu3Haku W yCIOBUS MPOTEKAHMUS XUMHYECKUX peakUuid. THUMOJIOrus XUMHUYECKHX
peakuMii 1Mo pa3IU4YHbBIM = OCHOBaHUAM. Peakuun uoHHOro oOMeHa. OKHCIUTENbHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIUH.

XUMUYECKHE CBOWCTBA IPOCTBIX BEIIECTB. XapaKTEpHbIE XUMHUYECKHE CBOMCTBA
cosieo0pa3yroIuX OKCUIOB, THAPOKCHIOB (OCHOBAaHUM, KMCIOT U aM(OTEPHBIX TUAPOKCUIOB),
coieil.
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