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)
Ilnanupyemblie pe3yJibTaThbl Y4eOHOI0 NMpeamera

[Ipy u3ydyeHMM XMMHHM B OCHOBHOHM IIKOJIE OOECHEeYMBAETCS AOCTHIKEHHE JIMYHOCTHBIX,
METanpeIMETHBIX ¥ MPEJIMETHBIX PE3YJIbTATOB. ’

JInuHoCTHBIE:

1. B IEeHHOCTHO-OPHEHTALIMOHHOM cdepe:

- BOCIIUTAHUE YYyBCTBA TOPJOCTH 32 POCCHUMCKYIO XMMHYECKYIO HayKy, TI'yMaHH3Ma,
MTO3UTUBHOI'O OTHOLLICHUS K TPYY, LEJICYCTPEMIIEHHOCTH,

- popMHpOBaAHKME [IEHHOCTH 3JI0POBOr0 M 0e30macHOro obpasa *KHM3HH, YCBOCHHE
NpaBUj  HWHAMBHIYaJbHOTO W KOJUIEKTUBHOTO 0O€30MAaCHOrO IMOBEACHUA B
YpE3BbIUANHBIX CUTYALIUSIX, YTPOKAIOIIUX KU3HUA U 30POBBIO JIFOJIEH,

- )OpMHPOBAHKE FKOJOTHUECKOTO MBILIJICHUS: YMEHHS OLIEHUBATh CBOIO AEATEIBHOCTD

U TIOCTYNKH APYrMX JIOJEH ¢ TOYKM 3PEHUS] COXPAHEHHUs OKPYIKAIOIIEH Cpensl -
rapaHTa XM3HHU ¥ 0JIaronojiyuus JiIoAei Ha 3emiie.

2. B tpynoBoii cdepe: .

- BOCIIUTAaHWE TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY HJasibHEWIIEH 00pa3oBaTeIbHON
TPACKTOPHHU.

3. B no3HaBatenbHOM (KOTHUTUBHOM, HHTEIUICKTYaIbHOM) cdepe:

- popMupOBaHKME YMEHUS YNIPABIIATH CBOEH MO3HABATEIILHOM JAESITENILHOCTBIO,

- pa3BUTHE COOCTBEHHOTO IEJIOCTHOIO MHUPOBO33PEHMSI, MOTPEOHOCTH U TOTOBHOCTH K
caM000pa30BaHUIO, B TOM YHCJIE U B PaMKax CaMOCTOSITEJIbHOW AEATEIbHOCTH BHE
LIKOJIBI,

- hopMUpPOBaHME OCHOB SKOJIOTHYECKOM KYJIBTYPBI, COOTBETCTBYIOIIECH COBPEMEHHOMY
YPOBHIO OKOJIOTUYECKOrO  MBILUICHUs,  Pa3BUTHE OmbITa  DKOJOTMYECKHU
OPUEHTUPOBAHHOW PEe(PIEKCUBHO-OIICHOYHOM M TNPAKTHYECKOW ACATEIIBHOCTH B
YKU3HEHHBIX CUTYALUSIX.

MertanpeamerHsbie:
- UICTIOJIb30BAaHUE YMEHHMA W  HABBIKOB  Pa3JIMYHBIX BUJAOB  IO3HABATEIBHOU
NEATENbHOCTH,  NPUMEHEHWE  OCHOBHBIX  METOJOB  IO3HAHMS  (CHCTEMHO-

MH(GOPMALIMOHHBIA aHAJIM3, MOJEIIMPOBAHUE) JUIA M3YYEHHUS PaA3JIMYHBIX CTOPOH
OKPY KAIOLLIEH IEUCTBUTEIILHOCTH, '

- UCTIOJIb30BAHUE OCHOBHBIX MHTEJUIEKTYaJIbHBIX Onepanuii: (GOpMyIMpPOBAHUE TUIIOTES,
aQHaJIU3 U CUHTE3, CpaBHEHHE, 000OIEHUE, CUCTEMATU3aLIMs, BBISBJICHUE NPUYUHHO-
CJIEZICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB;

- YMEHHE F€HEPUPOBATh UJEU U ONPEAEIIATh CPEACTBA, HEOOXOANUMBIE I UX PEa3aliuu;
- YMEHHE ONpEeNeNsaTh LENU M 3aJayd AESATEIbHOCTH, BBHIOMPATh CPEACTBA PEAM3ALUU
LEIM U IPUMEHSTh UX HA ITPAKTHKE;

- HCTIOJIb30BAHUE PA3TUYHBIX HCTOYHUKOB JIJIS TIOJYYCHHSI XUMUYECKOW HH(OPMAITUH.
IIpeamerHbie:

1. B no3naBarenbHOM chepe:

- 3HAHUE ONPEACICHUH M3YyUEeHHBIX MOHATHI: YMEHHWE OMUCHIBATH AEMOHCTPAIMOHHBIE

M CaMOCTOSITEILHO MPOBEJACHHBICE XUMHUUYECKUE AKCTICPUMEHTBI, UCIOJIb3YS Uil 3TOTO
POJIHOM S3BIK U A3BIK XHUMHH,

- YMEHHE pa3IMyaTh H3YYEHHBIE KJIACChl HEOPraHMYECKUX COEAUHEHHM, NPOCThIE H
CJIOJKHbIE BEIIECTBA, XUMHUECKUE PEAKIIMH, OMMMCHIBATH UX;

- yMEHUE KJIacCU(UIMPOBATh U3YUEHHBIE OOBEKTHI U SBJICHUS,

- CIOCOOHOCTh  JIENIaTh BBIBOABI M YMO3AKIIOUEHMS W3 HAOMIONEHUM, M3y4YEeHHBIX
XUMHUYECKUX 3aKOHOMEPHOCTEN, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB IO
AHAJIOTUU CO CBOMCTBAMU M3YUYEHHBIX;

- YMEHUE CTPYKTYPUPOBATh HW3YYEHHBIH MaTepHall W XUMHYECKYI0 HH(POPMAIHIO,
MOJIYYCHHYIO U3 APYTUX HCTOYHUKOB,

- YMEHHUE MOIEIIMPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB | -3 MeproI0B, CTPOCHHE MPOCTHIX



MOJIEKYJT;
2. B IeHHOCTHO-OpUEHTAIMOHHOM cdepe:

- YMEHHME aHAIM3UPOBATH U OLIEHUBATD ITOCJIEACTBUSA JUISl OKPYIKAIOIIEH CPeasl OBITOBOM

Y MPOMU3BOJICTBEHHOMU AEATEIbHOCTH YEJIOBEKA, CBA3aHHOM C IepepapoTKON BELIECTB;

3. B TpynoBoii chepe:

- popmMupOBaHKE HABBIKOB MPOBOUTH XMMHUECKHH SKCIICPUMEHT;

4. B cdepe 6€30MacHOCTH JKU3HEAECATEITBHOCTH:

- YMEHHUE Pa3jinyaTh ONacHbIE U O€30MaCHbIE BEIECTBA,;

- YMEHHUE OKa3blBaTb IEPBYIO MOMOIIb NP OTPABICHHUIX, OXKOraX M JAPYrMX TPaBMax,
CBSI3aHHBIX C BEIECTBAMU M J1a0OPATOPHBIM 000PYIOBAHHUEM.

COIAEPKAHUE ITPOI'PAMMBbBI
8 Kiace (2 4 B HezeNo, Beero 68 u.)
BBEJEHUE (5 vacos)
[lpeamer xummn. Metompl TO3HaHMS B XUMHH: HAONIOJNEHHE, SKCIIEPUMEHT,
moaenuposanue. Merounnkm xummdeckoit wHbOpManmM, ee MOIydCHHE, AHAIM3 W
PE/CTABJICHHE €ro pe3ynbTaroB. [loHaTHe 0 XuMHUeckoM sjemeHTe M (opMax ero
CYLUECTBOBAHMSA: CBOOOJHBIX aTOMaX, MPOCTHIX M CIOXKHBIX BelecTBax. IIpeBparienus
BeIecTs. OTIMUME XUMHYECKHX PEAKIUi OT (DU3MUECKUX SIBICHWHA. POjab XUMHH B
’KU3HU YesioBeka. XeMopuaus u xemopoous. '
Kparkue cBenenus W3 MCTOPUM BO3HMKHOBEHMS M PasBHTHA XUMHH. Pojib
OTCYCCTBECHHBIX YUYCHBIX B CTAHOBJICHMM XWMHUYECKOH Hayku — pabGorei M. B.
Jlomonocosa, A. M. bytneposa, JI. 1. Menneneea. XuMuueckas CUMBOJMKA. 3HAKH
XMUMHYECKHMX JJIEMEHTOB U ITPOUCXO0KICHUE UX HA3BAHUIA.
Xumuueckue (opmynsl. Mumekcsl n kodpduupmentsi. OTHOCHTEIbHBIE ATOMHAS M
MOJIEKYJIApHast Macchl. IIpoBeneHne pacueToB MaccoBOil 10U XUMHYECKOrO JIEMEHTA
B BCILIECTBE HA OCHOBE €10 (hOPMYJIbI.
[lepuomnueckas cucrema xumuueckux smementos J[. 1. Menneneesa, ee cTpykrypa:
Majibie ¥ OOJbLIME TIEPUOJBI, TPYINBI W MOArPYNmbl. IlepHoanueckas cucTema Kak
CNPABOYHOE MOCOOUE IS MOTYUCHHUSI CBEIEHUI O XMMHUECKHUX DJIEMEHTAX.
Jemoncrpanmu. 1. Mozenu pasinuHbIX OPOCTHIX M CIOXKHBIX BEIecTs. 2. Kommekms
CTEKJITHHOW XUMHMYeCKoH nocynmsl. 3. KoJulekims MaTepHaioB W W3edii M3 HUX Ha
OCHOBe amomuHusa. 4. BsaumonelcTBHE MpamMopa C KHCIOTOM M IOMYTHEHHE
HU3BECTKOBOM BOJIBI.
Ip.p. Nel,2 «Ilepsuunbiii uacTpykTax 1o TH. TTpuémer oOpateHuss ¢ jJabopaToOpHBIM
obopynoanueM CTpOEHHE TUIAMEHH ». :

TEMA 1. ATOMbI XUMHUYECKHUX YJIEMEHTOB (10uacoB)

ATOMBI Kak (popMa CyIIECTBOBAHMA XUMMUYECKUX 371eMeHTOB. OCHOBHBIE CBEIEHHS O
CTPOCHMM aTOMOB. JlOKa3aTe/nbCTBA CIOKHOCTH CTPOCHHMs aTOMOB. llmaHeTtapHas
MoJeNb CTpoeHust aroma. CocTaB aTOMHBIX SIAEP: MPOTOHBI, HEUTPOHBL. OTHOCHTEIbHAS
atoMHas Macca. B3auMOCBA3b NOHATHIA «IIPOTOH», «HEHTPOHY», «OTHOCHTEIbHAS
aTOMHas Macca». M3MeHeHue 4ucia IPOTOHOB B siIpe aToMa — 00Pa30BaHME HOBBIX
XMMUYCCKUX 5]IEMEHTOB. V3MeHeHHe unca HEHTPOHOB B siipe atoMa — 0Opa3oBaHHUe
13010o1oB. COBPEMEHHOE ONpe/e/IeHHE MOHATHS «XUMHIECKHH JIeMEHT. M30TOMbI KaK
PasHOBUIHOCTH aTOMOB OJHOIO XHMHYECKOrO SJIEMEHTa. OiekTponsl. CTpoeHue
JICKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX JIEMEHTOB MaJIbIX MEpPUOIOB. [IoHsTHE O
3aBCPIICHHOM 3JIEKTPOHHOM YpOBHE. lleprnoanueckas cucreMa XUMUYECKHUX SJIEMEHTOR
JA. W. Menneneesa u crpoeHue atoMoB, (DU3MUECKUH CMBICI MOPAKOBOr0” HOMEpPa
JJICMCHTA, HOMEpa IPYNIbI, HOMEpa nepuojaa. M3MeHeHWe uucia 3JIEeKTPOHOB Ha
BHCIIHEM ~ 5JICKTPOHHOM = ypOBHE aTrOMa XMMHMYECKOTO JJIEMEHTR — 0Opa3OBaHME
[OJIOKUTETIBHBIX U OTPULIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMAMH METAIJIOB U
HEMETALIOB. [IpuumHEl M3MEHEHMsS] METATTMYECKHX W HEMETAUTHYECKHX CBOWCTB B



nepuogax M rpynmnax. OOpazoBaHue OWHaApHBIX coeauHeHuil. [loHsTne 00 WOHHOM
cBsa3u. Cxembl oOpa3oBaHMsi MOHHOW CBsI3M. B3aMMOJEHCTBHE aTOMOB 3JEMEHTOB-
HEMETAJLIOB MeX1y c000i — 00pa3oBaHME ABYXaTOMHBIX MOJIEKYJI MPOCTHIX BEIECTB.
KoBajieHTHas HENOJIAPHAsA XUMHUECKas CBA3b. DIEKTPOHHBIC M CTPYKTYPHBIE (POPMYJIHI.
B3aumoneiicTBue aTOMOB HEMETAJUIOB MeXay co0oi — o0Opa3oBaHMe OMHAPHBIX
COCIMHEHUH HEMETAJUIOB. DJIEKTPOOTPULIATENIbHOCTh. KOBaJICeHTHAsI MOJIApHAs CBSA3b.
[TonsaTne O BaJEHTHOCTH Kak CBOWCTBE aTOMOB OOpa30OBBIBATH KOBAJICHTHBIE
xuMuueckue cBa3u. CocraBieHue Gopmyst OMHAPHBIX COEIMHEHMM MO BaJEHTHOCTH.
Haxoxxnenne BaneHTHOCTH 1O opMylsie OMHAPHOrO COeAMHEHHs. B3aumojaeicTsue
aTOMOB METAJIOB Mexay co00i — oOpa3oBaHHe METAUIMYECKHX KPHUCTAJIIOB.
Ilonatne o wmeramnmueckoit cBs3u. JlemoHcTpanmu. Moaenn aToMOB XMMHYECKHX
daeMeHTOB. llepuonnueckas cucrema xumuueckux sjgemenToB J[. M. Menneneesa
(pasnuunbie Qopmel). JlaGopatoprsie ombiThl. 4. M3rotoBieHue MOAeNnei MONEKY
OWHaApHBIX coefMHEHUI. 5. M3roToBjeHHe MOJENH, WUIIOCTPRPYIOINEH CBOMCTBA
METAJUTMYECKOU CBSA3H.

TEMA 2. ITPOCTBIE BEHIECTBA (7 uacoB)

[lonoxenune MetanaoB M HemeTauloB B [lepHOAMYECKON CUCTEME XUMHYECKHX
anementoB JI. M. Menneneesa. Baxneiiiume npocTeie BEmecTBa — MeTaibl (3Keneso,
AIIOMHMHUM, KaJlblUMi, MarHuid, HaTpwii, kamuii). OOmume Qusnyeckue cBoicTBa
MeTa/uloB. Baxknelnme mnpocThie BeIecTBa-HEMETALIB, O0Pa30BaHHbIE ATOMaMHM
KHCII0pO/ia, BOZIOPOJA, a30Ta, cepsl, pocdopa, yriepoaa. MoieKysibl IPOCTHIX BELIECTB-

HEMETAUIOB —  BOJOPOJA, KHCJIOpPOJa, a3ora, rajoreHoB. OTHOCHUTENIbHAS
MoJiekyJisipHas Macca. CriocOGHOCTh aTOMOB XMMHUYECKHX SJIEMEHTOB K 0OPa30BaHHUIO
HECKOJIBKMX MPOCTHIX BEHICCTB — QJUIOTPONHMA. AJUIOTPOINHBIE MOAU(DUKAIUU

kucinopoza, Gocopa, onosa. Merauinyeckie 1 HEMETAIMUECKHUE CBOMCTBA MPOCTHIX
BewecTB. OTHOCUTENBLHOCTD ATOrO MOHATUA. Ynciio ABoraapo. KoaumuecTBo BemecTsa.
Mosb. Monsipras macca. Mosipsiit 00beM  ra3006pa3HbIX BemiecTs. KpaTHbie
CAMHULBI  M3MEPEHHs KOJMYECTBA BELIECTBA — MHWUIMMOJIbL M KWJIOMOJIb,
MWIIMMOJSPHAs M KWJIOMOJIApHAss  Macchl  BeHIecTBa, MMWIIMMOJNAPHBIA M
KUJIOMOJIAPHBIA 00BEMBI Ta3000pa3HbIX BEIIECTB.

Pacuerbl ¢ MCIONb30BaHUEM TOHATHIA «KOJMYECTBO BELIECTBA», «MOJIAPHAS Maccay,
«MOJISAPHBIA 00BEM ra30B», «YUCIO ABOTaApO».

Jemoncrpaumn. Ilonyuenne o3ona. OOGpasusl Genoro M ceporo 0joBa, GEIOro M
kpacHoro ocdopa. Hekotopbie MeTamisl ¥ HeMETAIbl ¢ KOJIMYECTBOM BemecTBa |
MOJib. MossipHBIi 00BEM ra3000pa3HbIX BEILECTB.

JlaGoparopubie onbIThl. 6. O3HaKOMIIEHHE ¢ KOJUIEKIMEH MeTautoB. 7. O3HAKOMJIEHHE C
KOJIJIEKLIIMEN HEMETAILIIOB.

TEMA 3. COEJJMHEHHUS XUMNYECKHUX JIEMEHTOB (14 yacos)

Crenenp okucneHusi. CpaBHEHHE CTENEHM OKHMCIICHHS W BAJCHTHOCTH. Onpenenenue
CTENEHU OKHUCIICHUs 3JIEMCHTOB B OWHapHbIX coenuHeHusx. CocrasieHue (Gopmy
OMHApHBIX COEJMHEHMH, Oo0uWMi crnoco6 WX Ha3BaHuil. BUHAPHBIE COEXMHEHMS
METa/JIOB M HEMETA/UIOB. OKCHJIbI, XJIOPUAbI, Cyiabdumsl u 1p. CocraBaeHHE HX
dhopmyi. :

brHapHbie COeMHENNs HEMETAIIOB: OKCH/IbI, JIETyYHe BOJOPOIHBIE COCIUHEHHUS, MX
cocTaB W HazBaHus. lIpencraBurenn OKCUAOB: BOJA, YIJIEKMCIBIA ra3, HerameHas
u3BeCTh. [IpecTaBurenu eTyunx BOTOPOHBIX COSUHEHUM: XJIOPOBOIOPO U AMMHAK.
OcHOBaHUs, X COCTAB M Ha3BaHHs. PaCTBOPUMOCTh OCHOBAHHMIA B BOJIE. IIpencraBurenu
IIEJIOYEH: THAPOKCUIBl HATPHs, KU W Kajablus. LloHsTHE 00 WHJIUKAaTOpaxX M
KAUECTBEHHBIX PEAKIIUAX.

Kucotel, ux cocraB u Ha3auus. Knaccupukanust Kucior. [IpencraBurenu KUCIOT:
CepHas, consnas, asotHas. [lonstue o mkane kucnoraoctd (mkana pH). M3meHeHue



OKPaCKH MHJIUKATOPOB.

Cosi Kak TPOM3BO/IHBIE KHCIOT ¥ OCHOBAHMM, X COCTaB M Ha3Bayus. PacTBOpUMOCTSH
coneil B Boze. IlpescTaBuTeny Cojel: XJIOpHA HATpus, kKapOoHaT u Qocdar Kanbuus.
ANDPIPHHE M KPNTTANHMILSCHNT BEHICTRA. )

MeXMOJIEKYIISIPHBIE B3aUMOAEHCTBHSL. THIBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCHMMOCTb
CBOMCTB BEILECTB OT THIOB KPUCTAUIMUECKUX PEIIETOK.

UucThie BEMECTBA W CMECH. [IpuMephl MKHAKUX, TBEPABIX U Ira3000pa3sHbIX CMECEH.
CpoiicTBa 4MCTHIX BemiecTB M cMmeceil. Mx cocraB. MaccoBas u oObeMHas H0JH
KOMIIOHEHTA cMeCH. PacueTsl, CBSI3aHHBIE C UCITOJIB30BAHUEM IIOHATHS «0JIS.
Jlemonctparmu.  OOGpasubl  OKCHIOB, KHCJIOT, OCHOBaHMH W coneil. Mojenu
KPUCTA/UTMUECKMX ~PENIETOK XJIOpUJa HaTpus, anMasa, okcupa yraepoma (IV).
KHCIOTHO-1IIEJIOUHBIE WHIMKATOPbI, M3MEHEHUE WX OKPACKH B DPa3jUYHBIX CPEIaXx.
YHUBEPCATBHBIA MHAMKATOP M M3MEHEHHE ero OKPAacKW B pasnuuHbix cpenax. [llkama
pH.

JlaGoparopHbie onbiThl. 8. O3HAKOMIICHHE C KOJUIEKIMEH OKCHIOB. 9. O3HaKOMJIEHHE CO
coiictBamu ammuaka. 10. KauecTBeHHas peakuuss Ha yriiekucnsii ras. 11
Onpenenenne pH pacTBOpoB KuCIOTHI, menodn u Bojbl. 12. Onpenenenme pH
JIMMOHHOTO M SI0JIOUHOTO COKOB Ha cpe3e miogoB. 13. O3HAaKOMIIBHHE € KOJJIEKIUCH
coneit. 14. O3HAKOMJIEHUE ¢ KOJUIEKIMEN BEIIECTB ¢ PA3HBIM THIIOM KPUCTAJUIMYECKON
pemeTku. M3rotopienue Mojenell KpucTautMdeckux pemerok. 15. OsnakomsieHue ¢
00pa3ioM ropHON MOPOJIBI.

I[Tpaktuueckue pabotsl. 2. HabroeHust 32 H3MEHEHUAMH, MPOUCXOAAIIMMH C TOPSIICH
CBEUOM, M MX OnMCcaHue (IoMaIHui SkcnepumenT). 3. [Ipurorossienne pacTBopa caxapa
¥ DACYET €ro MacCOBOM JI0JIM B PACTBOPE.

IIp.p. Ne5«Oumctka 3arpsa3HEHHON TOBAPEHHOMN COJIAY.

K. p. N 1 no teme « CoeMHEHUS] XUMUYECKHUX DJIEMEHTOBY.

TEMA 4. UBMEHEHMUS, TIPOUCXOJASIIUE C BELIECTBAMMU (14 yacos).
[loHATHE sBIEHMH, CBA3AHHBIX C HW3MEHEHUSMH, MPOUCXOAIIMMU C BEIIECTBOM.
SIBleHUA, CBA3AHHBIE C HM3MEHCHHUEM KPUCTAUIMUECKOIO CTPOCHHMS BEIECTBA IpHU
NOCTOSIHHOM €ro cocraBe, — (Qundyeckue siBaeHus. OU3ndeckue SBICHHS B XUMHUU!
JAUCTHJUTALMSA, KPUCTAJUIU3AlMs, BbIIAPUBAHNUE W BO3TOHKA BEIIECTB, (DMIBTPOBAHHME W
LeHTpudyrupoBaHue. |

SIBlIeHUsA, CBsA3aHHBIE C M3MCHEHHEM COCTaBa BEILECTBA, — XMMHYCCKHUE PEAKLIMM.
[Ipu3HaKy ¥ YCIIOBHs MPOTEKAHUSI XUMUUYECKUX Peakiyi. BriieeHne TerioTsl U CBETa
— peaknuu roperus. [lonatue 00 7K30- ¥ SHAOTEPMUYECKUX PEAKIUAX.

3aKOH COXPAHEHMSI MAcCChl BEIIECTB. XMMHUYECKHAE ypaBHEHHsA. 3HAYEHHE WHICKCOB U
ko3dduumento. CocraBjieHne YypaBHEHWH XUMUUYECKMX peakiui. Pacuersi 1o
XMMUYECKUM ypaBHEHHUSAM. PeleHue 3aad Ha HAXOXKIACHHME KOJMYECTBA, MACChl MU
00beMa NPOYKTa PEAKIMHU 10 KOJMYECTBY, Macce WM 00bEMY MCXOIHOIO BELIECTBA.
PacyeTsl ¢ MCIONB30BAHUEM TOHATHS «IO0JI», KOTJla UCXOAHOE BEIIECTBO JAHO B BUJIE
pacTBopa ¢ 3aJaHHOH MacCOBOM 0N PacTBOPEHHOIO BEIIECTBA HJIM COJEPIKUT
OTPEAEIIEHHYIO I0JTI0 IPUMECEH.

Peakuuu pasnoxenus. [IpeacraBieHue O CKOPOCTH XMMHUYECKMX PEAKIIMM.
Karamuzaropel. ®depmentsl. Peakimm coenunenus. Karanurudueckue u
HEKATATMTHYECKHE PEAKIIMK, 00OpaTUMbIe M HEOOPAaTUMbIE PEAKLIUK.

Peakuun 3ameimnenus. Psii  aKTUBHOCTHM METAJUIOB, €r0  MCIOJIb30BaHUE UL
MPOTHO3UPOBAHHSA BO3MOXKHOCTH TPOTEKAHMS peakiyii Mexay MeTallaMH U KHC-
JIOTAMHM, PeaKiMii BHITECHEHHMsS OJHMX METAJUIOB M3 PAaCTBOPOB UX COJIEM IPYyrHMH
METAJIJIAMHU.

Peakuuu oOMena. Peakuuu HelTpanusanmu. YCJIOBHs MPOTEKAaHWS peakuuil oOMeHa B
pacTBOpax A0 KOHIA.



Tumnbsl XMMHYECKAX PEaKiMii Ha NpUMepe CBOMCTB BOJbIL. Peakims pasjoxkeHHs —
SIEKTPONIN3 BOABI. Peakium COeIMHEHMs — B3AaUMOJCHCTBUE BOJABL C OKCHIAMH
METAJ/UIOB ¥ HEMETAJLJIOB.

VCIIOBHE B3aMMOJCHCTBHMS OKCHIOB METAUIOB M HEMETAuIoB ¢ Bojoi. lloHaTne
«THUAPOKCUBI. ’

Peakiyi 3aMelleHUs — B3aMMOJEHCTBUE BOAbI C Meraiamu. Peakuun oOMeHa —
TMIPOJTN3 BEILIECTB. '

JlemoncTpamyy. [lpumepsl (U3MUECKHX SABJICHWA: Q) IUIABICHHE napaduna, 0)
BO3rOHKA H0Ja MM OGEH30MHON KHCIIOTHI, B) PaCTBOPEHHME OKPAINECHHBIX COJICH; r)
mudpy3us AYMKMCTHIX BEIIECTB € TOPAIICH JIAMIOYKH HAKaJIMBAHMA. [Tpumepsl
XHMHUECKUX SBIEHUiA: a) ropenne maruus, ¢pocdopa; 6) B3aUMOAEHCTBHE CONTHOH
KHCJIOTHI ¢ MPaMOPOM HJIM MEJIOM; B) MOJy4CHHE TUAPOKCHIA MEH n; r
PACTBOPEHHME MOJTYUEHHOTO THAPOKCHIA B KMCIIOTAX; /i) B3aMMOICHCTBIE OKCHIA MEH
(II) ¢ cepHOl KMCIIOTOM IPU HArpeBaHMM, €) PA3I0OKECHHE MEPMaHraHaTa KaJui, x)
pa3oKEHUE MEPOKCHIA BOAOPOJA C TMOMOIIBIO JHOKCH/A MapraHia M Karajiasbl
kapTodesis WM MOPKOBH; 3) B3aUMOJICHCTBHE Pa30aBICHHBIX KUCIIOT ¢ METAJITAMH.
JlaGoparopHusie onbiThl. 16. [IpokanvBanie MeH B INITAMEHH CIIMPTOBKH. 17. 3amemenue
menu B pactBope xsopuaa meau (1) sxenezom.

IIp.p. Ne4 «IIpurorosieHue pacTBOpa caxapa U ONPEACIICHHEC MacCOBOM JO0JIM caxapa B
DACTBODE.

Hp.p. Ne5 «IIpu3HAKH XUMUYECKUX PEAKIIHID).

K. p. N 2 o teme «M3MeHeHMs, TPOUCXOAIIHUE C BEMIECTBAMID). |

TEMA 5. PACTBOPEHHME. PACTBOPbL. CBOHCTBA PACTBOPOB

JIEKTPOJIMTOB

(18 yacoB)

PactBopeHue Kak (pusuko-xumudeckui mpouecc. IlomaTme o ruaparax H
KpUCTaIoruaparax. PacTBopumocTs. KpuBble  pacTBOPUMOCTH  Kak — MOJICTb
3aBMCMMOCTH PACTBOPUMOCTH TBEP/BIX BELIECTB OT TeMmmeparypbl. HackleHHsIE,
HEHACHIIIIEHHbIE U MEPECHIIIEHHbIE PACTBOPHI. 3HAYE€HHE PACTBOPOB IS IPUPO/IBI U
CEJIbCKOTO XO351CTBA.

[Tonsite 06 SIEKTPOJIMTHYECKOM IMCCONMALUM. ODJIEKTPOIUTHI M HEDJICKTPOIUTHI.
MexXaHn3M JUCCOIMAIMIA TEKTPOIUTOB ¢ Pa3IMuHbIM XapakTepoM cBsasu. CremneHb
IEKTPONUTHYECKOM auccormani. CUnbHbIE M Cla0bie SIEKTPOIIHUTHI. OcCHOBHBIE
MOJI0KEHHS TEOPUH HIEKTPOIUTUYECKOM JTUCCOITUAIIH.

MoHHble ypaBHeHWs peakimil. Peaknum oOMeHa, MAYIIUE 10 KOHILA. Knaccudukanus
MOHOB M UX CBOMCTBA.

Kucnorsl, ux knaccudukanys. Juccommanysi KUCIOT ¥ MX CBOHWCTBA B CBETE TEOPUM
3JEKTPOJIMTHUECKOM aucconranui. MojieKyJIsipHbIe ¥ MOHHBIE YPaBHCHUA peaKIuil.
B34MMOJIEHCTBME KHMCIOT C METalIaMH. DJIEKTPOXMMHYECKHH DS/l HANpPsOKCHUH
MeTa/uIoB. B3aumoieiicTBIE KMCIOT ¢ OKCHIAMH METAIOB. B3auMoieicTBHE KUCIIOT

C OCHOBAHMSIMU — peEaKUWs HeWTpamu3aluy. B3auMOAEHCTBUE KUCIOT € COJIMH.
Wcnosb30oBanue TabIAIbl PACTBOPUMOCTH JUIS XapAKTEPHCTHKY XMMHYECKAX CBOUCTB
KHUCJIOT.

OcHoBanus, UX Kiaccudukanus. JlMccorpanis OCHOBAHUM M MX CBOMCTBA B CBETE
TEOPUH HIEKTPOIUTHUIECKON auccormannn. B3anmoecTBie OCHOBAHHH C COJIAMM.
Hcrosb30BaHke TabIHIbl PACTBOPUMOCTH Ul XapPaKTEPUCTUKU XMMHYECKHUX CBOMCTB
ocHoBaHui. BzauMoaeiicTBHE 1MIEI04EN ¢ OKCUaMKi HEMETAJLIOB.

Couny, WX AMCCOLMALUS U CBOMCTBA B CBETE TEOPHM 3JIEKTPOJUTHYECKOM JUCCOLHALIMY.
BzaumopeicTBue coseil ¢ MeTaulaMi, OCOOEHHOCTH 3TUX PEAKIIUH.

BsaumopeiictBue coieil ¢ comsmu. Kcmonb3oBaHue TaOiMIBl PACTBOPHMOCTH UL
XapaKTEePUCTUKH XUMUYECKUX CBOUCTB



COJICH.

OGo0IIeHIE CBEICHHMI 00 OKCHIaX, UX KIacCH(UKaIMK U CBOMCTBAX.

[‘eHeTHYEeCKHE PAABI MeTaula ¥ HemeTauna. ['eHeTmdeckas CBsi3b MEXAy KlaccaMu
HEOPraHUYECKUX BEIECTB.

OKHCIIMTETbHO-BOCCTAHOBUTEbHBIE peakiun. OnpeneneHue CTENneHen OKUCICHUA
JUIS SNEMEHTOB, O0pa3ylolIMX BEIIECTBA PA3HBIX KIACCOB. Peakiuy HMOHHOTO
o6Mena ¥ OKHMCIMTEIbHO-BOCCTAHOBMUTENbHbIE — peakuuu.  OKHCIUTEIb U
BOCCTAHOBUTEJb, OKHUCJICHUE U BOCCTAHOBJICHUE.

CocTaB/ieHHE  YPaBHEHWH  OKMCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX peakiii  METOIOM
SJIEKTPOHHOTO OasiaHca.

CBOMCTBA MPOCTHIX BEHIECTB — METAIOB M HEMETAILIOB, KMCIHOT H cojieii B CBETE
OKHCJTMTENIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMM.

JlemoHcTpanuu. McrbiTaHue BELUIECTB M WX PACTBOPOB HA SJICKTPONPOBOAHOCTD.
3aBHCUMOCTb IEKTPONPOBOTHOCTH YKCYCHOM KHMCJIOTHI OT KOHUEHTPAIMH. JIBrOKEeHUE
OKPAILIEHHBIX HOHOB B AJIEKTPHUIECKOM MojIe. B3anMOASHCTBHIE LIMHKA C Cepoi, CONIHOM
kucyoroit, xnopuaom memu (II). Topenne marnus. Bsammoneicrsue XJIODHOM H
CEPOBOIOPOIHOMN BOJIBI.

JlaGopatopubie onbiThl. 18. B3ammoneicTBre pacTBOPOB XJIOPW/A HATpUA M HHUTPaTa
cepebpa. 19. TlomydeHue HEpaCTBOPMMOTO THUAPOKCHIA H B3aUMOJICHCTBUE €r0 C
xucoramu. 20. B3aumoaeiicTBie KUCIOT ¢ OCHOBaHUSIMU. 21. B3aumMonencTBiue Kucior
C OKCHJAMH METaJUIOB. 22.

BsanMoeicTBIe KMCIOT ¢ MeTauiaMi. 23. BiaumoneicTie KHUCIOT ¢ cosiMu. 24.
BiauMoneiicTBre 1meoueii ¢ kuciaoramu. 25. B3aumoaelcTBue mienoden ¢ OKCHAaMu
HemeTa/uoB. 26. BzammoneiictBue menoueit ¢ comsmu. 27. Ilomyuenue u CBOHMCTBA
HEPACTBOPUMBIX OCHOBAHHMH.

28. B3auMoeiicTBIE OCHOBHBIX OKCHJIOB ¢ KMCJIOTaMu. 29. B3auMQueicTBUEe OCHOBHBIX
okcuaoB ¢ Boaoi. 30. BsammonelcTBHE KHMCIIOTHBIX OKCHAOB CO IIEI0OYaMM. 31.
B3anMO/IEHCTBAE KMCIOTHBIX OKCHIOB C BOjaoOW. 32. BsammopelcTBue coiei ¢
kucsotaMi. 33. B3aumoneiicteue coneit ¢ menouamu. 34. B3aumopelcTBue conei ¢
cosiMu. 35. B3auMoeicTBrE pacTBOPOB COJIEH ¢ METAJIJIaMH.

ITp.p. No6«CBoiicTBa KUCIIOT, OCHOBAHH, OKCH/IOB B COJIEHN.

Ip.p. No7«Perienne 5KCIEPUMEHTATIBHBIX 3a1a9).

K. p. Ne 3 o teme «PactBopbl. CBOWCTBA paCTBOPOB JIEKTPOJIMTOB).

9 xnacc (2 4 B Hezelo, Beero 68 4, )

Tema 1.0611as1 XapaKTePUCTHKA XMMHYECKHMX IIEMEHTOB M XMMHUECKAX PEaKIi (134.)
XapakTepHCTHKA OIEMEHTa 10 €ro IOJOXKEHWIO B IEPHOAMYECKOH CHCTEME
xumuuecknx snementos [ M. Menneneesa. CBoiicTBa OKCHIOB, KMCIIOT, OCHOBaHHH U
COJieii B CBETE TEOPHMHU DIICKTPOJIUTUYECCKOH JUCCOLHMALMM U MPOLECCOB OKHCICHUA -
BOCCTAHOBJICHUS. | eHETHYECKUE PsANbl MeTa/Ula U HeMeTayuia. [ToHsTHe 0 MepeXOaHbIX
ynemenTax ~ AMm@orepHOCTh. [ €HETWYECKMM  psitl  MEPEXOJHOro  JJICMEHTA.
[lepyoueckuii  3aKOH W HEPUOAMYECKAs CHUCTEMAa XUMMYECKAX  OJICMCHTOB
JL.V.Menjeneesa B cBeTe yueHus O crpoeHnn aroma. Mx 3uauenue. KaraamsaTopsl.
Karanus. CKopocTh XMMHUYECKUX PEAKIUH

TEMA 1. METAJUIBI (20 4.)

Tonoxenne MetauioB B Ilepuoanmdeckoi cucreme xumudeckumx syementoB [l M.
MenneneeBa. MeTtauiMyeckas KpPUCTAUIMYECKass PEHICTKA MW METAJLIMYCCKast
xumMmueckas csa3b. Obime pusnyeckue cBoiicTa MetawioB. Criasbl, X CBOMCTBA U
3HaueHue. XMMUYECKUE CBOMCTBA METAJUIOB KaK BOCCTAHOBUTEJIEH, a TAK)KE B CBETE X
[OJIOYKEHHS B MEKTPOXUMHUECKOM Psiy HanmpspKkeHuH metayuio. Kopposus MeTanios
1 criocoObl OOpLOBI C HEMH.



O61mast XapaKTePUCTUKA MIETOUHBIX METALIOB. MeTamtsl B mpupoe. O6ume crocoos!
ux nonydyenusi. Crpoenue aromoB. lllemouynbie MeTajipl — MPOCTHIE BELIECTBA.
BakHeinme coequHEHUs IIEI0YHBIX METAJUIOB — OKCHBI, THIPOKCHUIBI M COIU
(xnmopu kL, KapOOHATHI, CYTb(ATHI, HUTPATHI), UX CBOWCTBA U MPUMEHEHUE B HAPOIHOM
xo3stiicTBe. KanuitHbie y100peHus. ’

O6muiast XapaKTepucTHKa >jieMeHToB TiaHoi moarpynmsl 11 rpymmsi.  Ctpoenue
aromoB. 1l{eOYHO3EMENBHBIE METAIBI — T[POCTHIE BEINECTBA. BakHenime
COEIMHEHUs IIEJIOYHO-3€MEJIbHBIX METAJUIOB — OKCHJbI, THIPOKCHIBI M COJIH
(x710pHabl, KapOOHATHI, HUTPATHI, CyNIb(arel, GocdaTel), MX CBOMCTBA U MIPUMEHEHHE B
HApPOJHOM XO3SHUCTBE.

Amomunuii. Ctpoenue aroma, (u3Myeckue M XUMHYECKHE CBOMCTBA MPOCTOrO
BerecTBa. COeIMHEHNS ATIOMUHUS — OKCHJI M THUAPOKCHI, UX aM(POTEPHBIN XapakKTep.
BaxHeituue conu amoMunus. [I[puMeHeHrEe ATIOMUHMS U €r0 COEMHEHHM.

XKeneszo. Crpoenne atoma, (PU3NUECKUE U XMMHUYECKME CBOMCTBA MPOCTOrO BEILECTBA.
["enernueckue psapl Fe2+ u Fe3+. Baxueitmume conu xenesa. 3HaUqHUE

KEJe3a U €ro COeIMHEHUM

JUTSL TIPUPOJIBI U HAPOIHOTO XO3AKUCTBA.

Jlemonctpaumu. OOpasipl MIEJTOYHBIX ¥ IIEJIOYHO3EMENTbHBIX MeTauioB. OOpasiibl
CIUIABOB.

BsauMopelicTBue HATpusi, JIMTUAS W KaJblUs C BOAOH. B3aumonencrBue HATpus H
MarHus ¢ KHCJIOpOJAOM. B3amMmojeiicTBie MeTauioB ¢ Hemertauiamu. llomydenue
ruapokcunos xenesa (I11) u (111).

JIaboparopHbie onbIThl. 2. B3anMoaeicTBIEe PaCTBOPOB KUCIIOT M COJIEH C METaJIaMH.,
3. O3HakomjieHue ¢ pyaamu sxenesa. 4. OkpalmmMBaHUE TUIAMEHH COJISIMH IIEJIOYHBIX
MeTauioB. 5.B3aumoeiicTBre Kanbims ¢ BOo#. 6. [lonmydyeHne ruapoKcuia KaibLuus v
ucciieoBanue ero cBoicrB. 7. IlonmyyeHue rupokcuia afOMUHHS U MCCICIOBAHUE
ero cBoifct. 8. BsaumojeiicTBue jkene3a ¢ cojsiHOM kucioTod. 9. Ilomyuenue
ruapokcuaoB xesesa (11) u (11I) n u3yuenune ux cBOUCTB.

[Ip. p. Nel "OcymecTpienne UENOUKN XMMHYCCKHUX PEBPAIICHHUH "
p. p. No2 "Tlosiyuyenue 1 CBOMCTBA COETMHEHUIA METAILIOB"

I1. p. Ne3_'"Pemenue 5SKCHEPUMEHTAIBHBIX 33/a4 HA PACMO3HABAHME M TIOJTY4CHHUE
COCMHEHUN METa/IOB"

KonTposabsnas padorta No2 no teme «MeTtasb»

TEMA 2. HEMETAJUIBI (26 u.)

OO0mas XapakTepUCTHKAa HEMETAJUIOB: MOJIokeHHe B Ilepuoamyeckon CcUCTEME
xumuyecknx osneMmentos J[. M. MennaeneeBa, OCOOEHHOCTHM CTPOEHHS aTOMOB,
ynextpoorpunarenasHocts  (J0)  kak  Mepa  «HemeraummdHOcTH», pax  DO0.
KpuCTaJUIMUECKOE CTPOCHHUE HEMETAUIOB — MPOCTBIX BEIIECTB. AJUIOTPOIIHMA.
Ousnyeckue cBoicTBa HeMeTauIOB. (OTHOCHTENIBHOCTh TMOHATHH «METAD) M
KHEMETAILD.

Bogopoa. Ionoxenue Bogopona B [lepuoandeckoit CHCTEME XMMHUECKHUX JICMCHTOB
J. U. MenpgeneeBa. CtpoeHue atomMa W MOJEKysbl. DU3NUECKHE M XUMHYCCKHEC
CBOMCTBA BOJIOPO/IA, €r0 MOJYyYEHHUE U MPUMECHEHUE.

Boma. Ctpoenue mosexysibl. Bogopoanas xumudeckas cBsizb. Ougnueckue CBOMCTBA
BOABI. AHOMaIMM CBOMCTB BOAbl. [ wmapodwmibHeie #W THAPOGOOHBIE BEIIECTBA.
Xumuueckue cBoicTBa BoAbl. Kpyrosopot Bojsl B mpupoae. Bomgoouncrka. Aspanus
BOABI. bBbITOBBIE (MabTphl. MuHepanbHbie BOAbI. JlMCTWUIMpOBaHHAsA BOJA, €€
MOJIYYEHHE U TPUMEHEHHUE.

OOmas xapaktepucTrika rasoreHoB. CrtpoeHue aromoB. l[IpocTeie BemecTBa H
OCHOBHBIC COEIMHEHHs TaJOrC€HOB, UX CBOWCTBA. KpaTtkue cBeneHus o xjope, Opome,



¢drope u Hone. [IpumeHeHre raJIoreHOB U UX COEIMHEHMI B HAPOJHOM XO3SAMCTBE.
Cepa. CTpoenue aroma, ajIOTPOINHs, CBOMCTBA M NPUMEHCHHC POMOUYECKON CEPBHI.
Oxkcuapl cepsl (1V) u (VI), ux nosyyeHue, CBOMCTBA M NPUMEHCHHUE.

CepHasi KMCJIOTa W €€ COJIM, MX NPMMEHEHHWE B HAPOJHOM XO3SUCTBE. [Tpou3BOACTBO
CEpPHOM KUCIIOTHI. ’

Azor. CrTpoeHume aroMa W MOJEKYJIbl, CBOWCTBA IPOCTOrO BCINCCTBA. AMMUaK,
cTpoeHHe, cBoilcTBa, moiydeHue M npumeHenue. Coan aMMOHMSA, UX CBOWCTBA H
npumenenne. Oxcuapl asora (II) m (IV). Asornas kucnoTa, ce CBOMCTBA U
npuMeHeHre. HuTparsl M HHUTPUTHI, NpodiieMa WX COAEPIKaHUs B CEJILCKOXO035 1~
CTBEHHOM MPOAYKIKUHK. A30THBIE YAOOPEHUS.

®ochop. CTpoeHne aToma, aJUIOTPOIHSA, CBOMCTBA 0EIOro ¥ KpacHOro docdopa, ux
npumenenne. OCHOBHblE coejuHeHus: okcun  docdopa (V) u oprodocdopHas
kucnota, pocdarsr. DocdopHbie y100peHHs.

Vraepoa. CrpoeHuwe aroma, auIOTPONUs, CBOMCTBA Moau(UKaIMi, MPUMEHEHHUE.
Oxcuppt yriepoaa ( 11) u (IV), ux cBoiicta n npumenenue. KapOoHaThl: KalbLMT,
cojia, MOTalll, MX 3HAaYCHUE B PUPOJE U KU3HHU YECIIOBEKA.

Kpemunii. CTpoeHHe atoMa, KPHCTaNTNYECKUH KPEMHUIA, €ro CBOWCTBA U NPUMEHEHHUE.
Oxcun  kpemumst (IV), ero npupomssie pasHOBUAHOCTH. CuiMKarhl. 3HAYCHHE
COCJMHEHUH KPEMHMs B JKMBOW M HEXHBOM mnpupoze. [lonsrtue o CHUJTUKATHOU
HPOMBIIIJIEHHOCTH.

Jlemoncrparu. OOpasupbl rajoreHoB — MPOCTBIX BEHICCTB. B3aumoneicTeue
rajOreHOB C HATPUEM, C ATIOMMHMEM. BbITeCHEHHE XJIOpoM Opoma i #ona u3
PacTBOPOB UX coJieil. B3aumoneicTBre cepel ¢ METAIAMU, BOAOPOIOM U KHCIOPOAOM.
B3auMoielicTBHE KOHIIEHTPHPOBAHHONW a30THOM KHCJIOTHI ¢ Meabto. llornomenune
YIJIEM PACTBOPEHHBIX BEIECTB WM ra30B. BOCCTAHOBICHHE ME/IM M3 €€ OKCU/IA YTIIICM.
OG6pasibl  MPUPOAHBIX COEIMHEHWH XJIopa, cepbl, (ocdopa, yriaepoia, KPEeMHHS.
OO6pasLbl BaKHEHIINX U1 HAPOJHOTO XO3ANCTBA Cy/b(}aTOB, HUTPATOB, KAPOOHATOB,
¢docdaros. OOpa3Lbl CTEKIIA, KEPAMUKH, LIEMEHTA.

JlaGoparopusie onbitel. 10. [Tonyuenue u pacnosnasanue Bopopona. 11. Pactsopenune
repMaHraHaTa Kajads MM MEIHOro Kyrnopoca B Boze. 12. 'maparanus 06e3B0KEHHOT0
cyabdara memu (I). 13. Usroroenenue rumncosoro ornedarka. 14. O3HakoMIIEHHE €
KOJUIEKIIMEN OBITOBBIX (pHabTpoB. 15. O3HAKOMIICHHE C COCTABOM MUHEPAIBHOH BOIBI.
16. KauecTBeHHas peakuyss Ha rajoreHuA-uoHsl. 17. IlosydeHue M pacro3HaBaHHE
kucnopoga. 18, Topenme cepwl Ha BO3ayxe u B kucnopozpe. 19. Ceoiictsa
paz0aBieHHOM cepHOM kucnoTel. 20. M3ydyenwe CBOWMCTB ammiaka. 21.CsoiicTBa
pa30aBlIEHHOM a30THOM KUCIIOTHL. 22. B3aumozencTBue KOHIIEHTPUPOBAHHOM a30THOMI
KHCJIOTHI ¢ Mepio. 23. [openue yrus B kuciopoze. 24. Ilonyuenue yroibHOU KUCIOThI
Y U3YUCHHE €€ CBOUCTB.

[Ipaktuueckas pabGora Ned4 "Pemenwe OSKCIEPUMEHTANbHBIX 3a1a4 MO  TEME
«[Toarpynna ranorenos» Ilpakrudeckas pabora Ne5 PerieHue >KCIEpUMEHTAIBHBIX
sanau no teme «[loarpymmna kucnopoma» Ilpakruueckas pabora Ne6 «Ilomyuenwe,

coOMpaHue ¥ pacrio3HABAHUE TA30BY

KonTponbHast padora Ne3 o reme «Hemeraisn

Tema 4. OBOBUIEHHUE 3HAHUN IO XMMHUU 3A KYPC OCHOBHOM
HIKOJIbI (94acoB)

[Tepuoauueckuii 3aKkoH M Ilepuoanyeckas cHMCTEMa XUMHUYECKUX DJIEMEHTOB . H.
Menneneesa. Gu3nyeckui CMBICI MOPSAKOBOTO HOMEpPA JIEMEHTY, HOMEPOB MEpUOIA
M TPYIIBI. 3aKOHOMEPHOCTH M3MEHEHHMs CBOMCTB JIEMEHTOB M MX COCJMHCHHH B
MepuojiaXx W TPyIIax B CBETE NPEACTABJIEHMH O CTPOCHHH aTOMOB DJIEMEHTOB.
3nauenue [leproanyeckoro 3akoHa.



Bubl XUMUYECKUX CBSA3EM M THUIIBI KPUCTALTMYECKUX pELIETOK. B3auMOCBA3b CTPOCHMS
1 CBOWCTB BEIIECTB.

Knaccudukanus XMMHYECKHX PEAKIMid 10 PA3IMYHBIM NPU3HAKaM (YMCIIO ¥ COCTaB
pearupyronmx 1 o0pasyloIInXCs BEIECTB, HATMYAE TPAHMIIB pa3jena (a3s; TeroBoi
SEKT; M3MEHEHHE CTENEeHEW OKUCIIEHHs aTOMOB, HCIOJBb30BAaHME KaTaau3aTopa,
HaMpaBJICHUE MPOTEKAHUA ).

CKOpOCTh XMMMYECKMX peakiuid u axropsl, Bamssomme Ha Hee. OOpaTMMOCTh
XUMHYECKHX PEAKIMii W crocoOsl cMemnenus xumudeckoro pashosecus. [Ipoctsie u
CJIOYKHBIE BeLecTBA. MeTalljibl 1 HeMeTaJUThl. | eHeTHUeCKHe psAibl MeTajlla, HEMETaJlIa U
nepexoaHoro Merauia. OKCHABI ¥ THIPOKCHIB (OCHOBAHUS, KHCIOTBI, aM(OTEPHBIE

ruapokcus ), Coji, UX cocTaB, Kiaccudukays 1 001ue XMMUYECKHUE CBOMCTBA B CBETE
TON.

8 KJIACC
Ne Tema KonuyectBo B Tom uncne
n/m 4acoB
MPAKTUYECKUX KoHTponbHbIX
pabor pabor
Beenenue S 2
1. | ATOMBI XUMHUYECKHX DJIEMEHTOB 10
2. | Ilpoctele BemecTBa 7 .
3. | CoemuHeHHs1 XUMUYECKHUX 3JIEMEHTOB 14 1 ' 1
4. | W3meHeHus1, IPOHUCXOMAIINE C BEIECTBAMHU 14 ‘ 2 1
5. | PactBopenue. Pactsopel. CBoiicTBa 18 2 1
PAacTBOPOB JIEKTPOJUTOB
Hroro 68 7 3
TemaTnyeckoe IJIaHUPOBAHUE
9 KJIACC
No Tema KommuecTBo B Tom uncie
n/m 4acoB
npaktHieck [KOHTpOIbHbBI
' ux X
pabor pabor
1. |O0was xapakTeprucTUKa XUMHYECKUX JIEMEHTOB U 13 1
2. MeTauibl. 20 1
3. Hewmerabt 26 1
4. O06001eHre 3HaHUH TI0 XMMHHU 32 KypC OCHOBHOM ILIKOJIBI. 9 1
Hroro 68 6 3




