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@enepanbHas  pabodas mporpaMMa 1O Y4eOHOMY mOpeaMmery  «XHUMHUs»
(yriyOneHHBIN ypoBeHb) (mpeaMeTHass o01acTh «EcTecTBeHHO-HaydHBIC MPEAMETHI)
BKJTIOYAET MOSICHUTEIHHYIO 3alHCKY, COACpKAHNE 00yUCHHUSI, TUTAHUPYEMBIE PE3YIbTAThI
OCBOEHHSI IPOTPaMMBbI TI0O XUMHUH, TEMaTHIECKOE TUTAHUPOBAHUE.

[losicHuTenbHast 3amucka OTpakaeT OOIIMe LeNd U 33Jauyd H3y4yeHUs XUMUH,
XapaKTEPUCTUKY TCHUXOJOTMUYECKUX MPEANOChIIOK K €€ H3YYEHHI0 O0yJarolIMMMCS,
MECTO B CTPYKType y4eOHOro IJiaHa, a TaKXKe MOAXOAbl K OTOOpY CoAep)KaHwus,
K OTpeAeNICHUIO TUTAHUPYEMBIX Pe3yJIbTaTOB.

Conmepkanne OOyYeHHS PpacKpbIBaeT  COJAEpKaTeJIbHBbIE JUHUH, KOTOPHIC
npeuIaratoTes i 00s3aTEIbHOTO U3YUEHHUsl B KaXKJIOM Kjlacce Ha YpOBHE OCHOBHOT'O
o01iero ooOpa3oBaHuUs.

[Inanupyemble pe3ynabTaTbl OCBOEHHUS MPOrpaMMbl MO XHMHU BKJIFOYAIOT
JUYHOCTHBIE, MeETalpeIMETHbIE pPEe3yNIbTaThl 32 BeCch MepHoj OOydeHHs Ha YpOBHE
OCHOBHOT'O OOIIEro 0Opa3oBaHusA, a TaKKe MPEIMETHBIC JOCTHKEHHUS 00ydJaromerocs
3a KaXIbli TO 00y4eHUSI.

INOACHUTEJIBHASA 3AIIMCKA

@denepanpHas pabodas mporpaMMa MO0 XHMHUU OCHOBHOTO OOIIEro 0oOpa3oBaHHS
(yrinyOn€HHBI ypOBEHB) COCTaBJICHA HA OCHOBE TPEOOBAHUM K pe3ysbTaTaM OCBOCHHS
OCHOBHOM  00pa3oBaTelibHOW MporpaMMbl ~ OCHOBHOTO  oOIIero oOpa3oBaHus,
npencraBieHubix B ®I'OC OO0, ¢ yderom (enepanbHOl paboyeit mporpaMMbl
BOCTIUTaHMUS.

@denepanpHas pabouasi mporpaMma Mo XMMHUHU pa3paboTaHa C LEIbI0 OKAa3aHHS
METOJUYECKON TOMOIIM YYHUTEII0 B CO3JaHUU pabodeil mporpaMmbl MO Y4eOHOMY
IpeaMeTy.

[Iporpamma pma€t mpencraBieHuE O TIeNAX, OOMmEH cTparerud OOy4eHWUs,
BOCIUTAHUSI U PA3BUTUs OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOro MpeaMera, OnpenessieT
o0si3aTeNIbHOE TPEIMETHOE COJIepKaHUE, €ro CTPYKTYpy IO pa3ieliaM U TeMaM,
pacnpeneneHue 1mo Kjaccam, peKOMEHYeMYI0 MOCJIe10BaTeIbHOCTh U3YYEHUS! XUMHHU
C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€, JOrMKH y4eOHOTO mpoIliecca,
BO3pACTHBIX OCOOEHHOCTEH oOywaromuxcs. B mporpaMme mo XMMHUU YYUTBHIBAIOTCS
BO3MOXXHOCTH Y4e€OHOrOo TMpeaMeTa B pealu3andd TpeOOBaHUN K IUIAHUPYEMbBIM
JUYHOCTHBIM, METaNpeAMETHBIM M  TPEIMETHBIM pe3ylbTaraM oOOyYeHUS U
B (OpMHUPOBAaHWM OCHOBHBIX BHIOB Y4e€OHO-TIO3HABATEIHLHON  JIEATEIHHOCTH
00y4aroIerocsi o0 OCBOCHUIO Y4eOHOTO COJIep>KaHMUS.

N3ydeHne XuMUM Ha YpPOBHE OCHOBHOI'O OOILEro oOpa3oBaHUs OPUEHTHUPOBAHO
Ha OOIIEKYIbTYPHYIO IMOJATOTOBKY, HEOOXOUMYIO JIJIsi BHIPAOOTKM MUPOBO33PEHUECKUX
OPHEHTHUPOB, PA3BUTHS MHTEJUIEKTYAIbHBIX CIIOCOOHOCTENW U MHTEPECOB 00YyYaroIIMXCH,
Ha MPOJIOJKEHUE 00YYEHHUs Ha YPOBHE CPEHEr0 0OIIero 00pa3oBaHusl.
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3HaHWE XUMHUHM CIYKUT OCHOBOM i  (OpMHUpPOBAHUS  MHUPOBO33PEHUS
o0yyarouierocsi, €ro MpeacTaBICHU 0 MaTepuaIbHOM E€IMHCTBE MHPA, BAXKHYIO POJb
UTparoT POpMUPYEMbIE XUMHUEH MPEACTABICHUS O MPEBPACHUSAX YHEPIrUU U BEILECTB
B INpPUpOJIE, O MYTSIX PEIIeHUs TIOO0ANbHBIX MPOOJEM YCTOWYHMBOIO PAa3BUTHS
YeJIOBEYECTBA — ChIPbEBOM, SHEPTETUUYECKOM, MTPOIOBOJILCTBEHHOM MPOOIeM, TPOOIeMbl
HKOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 31paBOOXPaHEHUS.

N3yuenne xumuu:

CIOCOOCTBYET peanu3alvi BO3MOXKHOCTEW NJisi caMOpa3BUTUS U (HOPMHUPOBAHUS
KyJbTYPbl IMYHOCTU 00YyYAIOLIUXCsl, X 001el U (PyHKIIMOHATBHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OpMHpOBaHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
OOy4arouxcsi,  HaBBIKOB ~ UX  CAaMOCTOSTENILHOM  y4eOHOM  JeATENbHOCTH,
OKCIIEPUMEHTAIBHBIX W HCCIEAOBATENIbCKUX  YMEHHUM,  HEOOXOJUMBIX  Kak
B MTOBCEIHEBHOM JKM3HU, TaK U B MPo(eccuOHaATbHON NeATEeIbHOCTH;

3HaKOMUT CO CHeUu(PUKOW HAYyYHOTO MBIIUICHUSA, 3aKJIaJbIBa€T OCHOBBI
NPEICTABICHUA O EAUHCTBE MPUPOJbI U YEJIOBEKA, SBISETCS KIIOYEBBIM HTAllOM
B ()OPMHUPOBAHUH €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH 00 y4arOIINXCS;

CHoco0CTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS! K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B IKOJIOIMUECKOE 00pa30BaHUE
00 y4Jaromuxcs.

JlanHble HampaBieHUsT B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCH CHenu(pUKOM
COollepKaHUsd TMpEaMeTa, KOTOpPbIA SIBIIAETCS NEJAaroruyeckud  aJdanTUPOBaHHBIM
OTPKEHHEM OMPENICJICHHOr0 JTama pa3BUTUS XUMHH.156.2.7. YrimyOn€HHbI Kypc
XMMHUHU OCHOBHOT'O OOIIEro o0pa3oBaHUs OPUEHTUPOBAH HA OCBOEHUE 00Yy4aroUMMUCA
CUCTEMbl TEPBOHAYAIbHBIX TMOHSATUH XUMHUHM, OCHOB HEOPraHWYECKOM XUMUHU,
OCHOBOIIOJIATAIONIUX MPEJACTABICHUM O0IIed XUMHUU U OTACIbHBIX 3HAYMMBIX MOHSITUN
OpPraHUYE€CKOU XUMUH.

CtpykTypa coaepxaHHsi MPOrpaMMbl MO XUMHHM C(POPMHpPOBaAHA HA OCHOBE
CUCTEMHOI0 Moaxo/1a K €€ nzydeHuro. ConepKaHue CKIaJbIBaACTCS U3 CUCTEMBI IOHATUI
O XMMHMYECKOM BJIEMEHTE M BEUIECTBE M CUCTEMBI MOHATUM O XMMHUYECKOH PEaKLIMH.
O0e 3TH cucTeMbl OPraHrW30BaHbl O MPUHLHUITY MOCIEAOBATEILHOIO Pa3BUTUSL 3HAHUM
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHSA:

ATOMHO-MOJIEKYJIIPHOM TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHNS;

nepuoaudeckoro 3akona /I.1. Menzeneea Kak OCHOBHOI'O 3aKOHA XUMUU;

YUYEHUS O CTPOEHUHU aTOMa U XUMHUYECKOM CBA3H;

MPEICTABICHUNA 00 3JIEKTPOIMTUYECKOM AUCCOLMALIMY BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJUHAMUKE.

B ocHOBY TeopeTHuecKkuX 3HAHUN IMOJIOKEHbI SMIUPUUYECKU MOTydCHHbIE (DAKThI.
TeopeTnueckue 3HaHMUS PA3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO YPOBHS K APYromMy
U 00ecrneurBaoT 00yJaroIUMCsi BO3SMOKHOCTh OOBSCHATH U IPOTHO3UPOBATH CBOMCTBRA,
CTPOEHHE U 00JIACTH MPAKTUYECKOr0 MPUMEHEHHUS U3y4aeMbIX BEILIECTB.
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OcBoeHue copepKaHus MPOrpaMMbl MO XUMHHM TPOUCXOAUT C HCIHOJIb30BaHHUEM
3HAaHUM M3 paHee M3YYECHHbIX Y4YEOHBIX MPEAMETOB: OKPYXKAIOIUN MHUp, OHOJIOrus,
dbu3uka, MaTeMaTuka, reorpadus, TEXHOJIOTUS, UCTOPUSI.

@enepanpHas pabodas mporpaMMa OCHOBHOI'O OOIIEro 0Opa30BaHUS MO XUMHUHU
(yriyOsi€HHBIN YPOBEHb) OPUEHTHPOBAaHA HA COXPaHEHHE (P yHAaMEHTAIBHOIO XapaKTepa
oOpa3oBaHusl, cienuPUKN y4eOHOT0 MpeAMeTa U 00ECIICUCHUE YCTIEIITHOTO 00 yUeHUS Ha
CIIEAYIOLIEM YpOBHE 00pa3oBaHus. B mporpamme mo XMMum peainsyeTcsi pa3BUBaroas
U TpaKTUYeCKas HaAMpaBJICHHOCTh OOydeHHs] XuMmuu, auddepeHuumanus oOydeHus,
BKJIIOYAIOIIAsi ~ MNPOQHUIbHYIO  MOATOTOBKY  OOydYalolUMXcsi M MOCHEayollee
camooImpeiesieHne B BHIOOpE HampaBieHUs: 00y4eHHs B TPOMUITBHBIX KJIaCCaX.

YrnyOnéHHoe  W3ydeHHME ~ XMMHUM  CIIOCOOCTBYET — peanu3aluud  3ajad
npodecCuOHaNbHOW OPUEHTALIMM U HaIpaBiIeHO Ha MPEIOCTaBICHUE BO3MOXKHOCTU
KaXI0MYy OOydarolmemMycsi MpOsSBUTh CBOM HMHTEIUIEKTyaJbHbIE M TBOPYECKHE
CIIOCOOHOCTH MPH H3YyYEHUU Y4YEOHOro MpeaMeTa, HEoOXOAUMbIE IJIsi MPOAOJKEHUS
o0pa3oBaHMs U JadbHEHUIIICH TPYIOBOU IS TEIBHOCTH.

[IporpaMma 1Mo  XUMHH (yrmyOsn€HHBIHI YPOBEHB) IIpeaHa3Ha4YeHa
JUIsl MCIIONIb30BaHUS B 00pa30BaTEIbHBIX OpraHU3AlUAgX, PEATU3YIONIUX MPOTrpaMMBbl
nuddeperimpoBaHHoro (yriryoa¢éHHOro, MpoPUILHOT0) U3YUEHUS OTICIbHBIX YISOHBIX
MPEAMETOB Ha YPOBHE OCHOBHOT'O 00111eT0 00pa3oBaHUsI.

OOpazoBaTenbHble (QYHKIUM XUMHH, H3Yy4aeMOHl Ha YIriIyOJIEHHOM YpOBHE,
peanu3yroTcsi B mpouecce (OpMUPOBaHUS 3HAHMM OCHOB XHMMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH MPAKTUYECKOH JesATENbHOCTH
YeJioBeKa U OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. 3ajadya yueOHOro mpeamMera
COCTOMT B (OPMUPOBAHMHM CHCTEMbl XUMHUYECKUX 3HAHUW — BaKHEHIMX (HakToB,
NOHSATUH, 3aKOHOB M  TEOPETUYECKHX TMOJOKEHUW, JOCTYMHBIX 0000UIEeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKH, B MPUOOIICHHH K HAYYHBIM METOIaM
MO3HAHUS MTPU U3YYCHHUH BEIIECTB M XUMUYECKHUX PEaKIuii, GOPMUPOBAHUHU U PA3BUTHU
MO3HABATEIbHBIX YMEHUH M CIOCOOOB NEATENTLHOCTH M HUX MPUMEHEHUU B Yy4eOHO-
MO3HABATENFHON U Y4eOHO-HCCIEA0BATENbCKON JAEATeNbHOCTH, OCBOCHHMM IPaBUII
0e30macHOro oOpalleHus ¢ BEECTBAMHU B TIOBCEAHEBHOM KU3HU.

Henn wm3ydeHHss XMMHUHU OTpAXalOT HAIPABIECHHOCTh OOYUEHHS Ha pa3BUTHE U
CaMOpa3BUTHUE JIUYHOCTH, POPMHUPOBAHHE €€ UHTEIJICKTA U 00IEH KyJIbTYpBbI.

N3ydyeHne XUMUM HAIIPABIIEHO Ha JTOCTHKEHUE CIIETYIOLIUX LIETIEH:

dbopMupoBaHue WHTEJUIEKTYalbHO pPa3BUTOU JIMYHOCTH, rOTOBOM
K €aM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHATUIO PpPEUICHUH,
CHOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

(opMHUpOBaHUE CUCTEMBbl XHMHUYECKUX 3HAHMM KaK KOMIIOHEHTa €CTECTBEHHO-
HAay4YHOH KapTUHBI MHUpPA, KAK OCHOBBI JUIsl TOHUMAHHSI XUMHUYECKOW CTOPOHBI SBJICHUM
OKpY>KarolIero Mupa, OCBOEHHUE s3bIKa HAYKH;

npuoOIIeHne  OoOyJarmmxcs K CaMOCTOATENIbHOW — IO3HABaTEIbHOM |
UCCIIE/IOBATENbCKON AESTENIbHOCTH, K HAay4YHbIM METOJaM Mo3HaHus, (HOpMHpOBaHUE
MOTHUBAIMU U PA3BUTUE CIOCOOHOCTEN K M3YYEHHUIO XUMUMU;
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dbopMupoBanue oOme QpyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH,
B TOM YHCJIC YMEHUM OOBSICHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIIET0 MUPA, UCTIONIB3Ys
3HaHWSI W ONBIT, MOJyYEHHBIC MPU W3YYCHUU XUMHH, MPUMEHATh WX TPH PEIICHUU
po0JIeM B MOBCEAHEBHOM KU3HU U TPYJAOBOM AEATEILHOCTH;

pa3BUTHE Y 00yUaIOIINXCS UHTEpeca K U3YUCHUIO XUMUU U chepam JesaTeIbHOCTH,
CBSI3aHHBIM C XMMHUEU, MOTUBALIMS K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIIETO MPO(UIs
Y HAIIPABJICHHOCTH JAJIbHEUIIIEr0 00y4eHus;

OCO3HAHHE IIEHHOCTH XUMUYECKUX 3HAHUHN B )KU3HU YEJIOBEKA, TTOBBIIIICHUE YPOBHS
DKOJIOTUYECKON KYJIbTYPbl, HENPHUATHE JIEUCTBHM, NPUHOCAIIUX BPEN OKPYKAOLICH
Cpele U 3JI0POBBIO JIIOJICH;

npuoOpeTeHre OOYYaIOIIMMUCS OIbITa CaMOIMO3HAHHUS, KIIOUYEBBIX HABBIKOB
(KHOYEBBIX KOMIIETEHIIUM ), HEOOXOIUMBIX JIJISl PA3JIMYHbBIX BUIOB JEATEIHHOCTH.

B 8 u 9 kiaccax nmo BbIOOpY 00pa3oBaTesibHOM OpraHu3aluy Ha Yriayosn€HHOe
M3y4eHHUe yuyeOHOro mpeameTa «XUMUs» MOXKeT ObITh oTBefieHO 1o 102 gaca (3 yaca
B Henmemo) win 136 yacoB (4 4daca B HEAEN0), TO €CTh 2 Yaca B HEJETI0 3a CUET
obs3arenbHOi yactu OOIT OO0 u 1 — 2 yaca 3a cuét yactu OOIT OO0, hopmupyemoit
y4acTHHKaMu 00pa3zoBareibHbIX OTHoweHud. Bcero 204 (272) waca 3a aBa roja
Oo0y4eHUs.
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COJEPXXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIC XUMUYECKHE IOHATHS

Xumusi — BaxkHas 00JIaCTh €CTECTBO3HAHHUSI W MPAKTUYECKOM JEeSITeIbHOCTH
yenoBeka. [Ipenmer xumuu. Posmp xumum B KM3HM 4enioBeka. Kparkue cBeneHus
00 HCTOPUU BO3HUKHOBEHHUS M PA3BUTHUS XUMHUHM. XUMHUS B CHUCTeMe Hayk. Tena u
BelecTBa. PU3NUECKHE M XMMHUYECKUE CBOMCTBA BELIECTB. ATpEraTHble COCTOSHUS
BellecTB. lloHsATHE O TEOpPETHYECKHMX M OSMIIUPUYECKUX METOAAX IO3HAHUSA
B E€CTECTBCHHBIX Haykax. lIpencraBiieHMs O HaydyHOM MO3HAHWUU Ha SMIUPUYECKOM
ypOBHE: HAONIOICHUE, HW3MEpPEHUEe, HSKCIEPUMEHT, MOJECIUPOBAHUE, BBIYUCIICHUE.
[IpencraBiieHrds 0 HAYYHOM IO3HAHUM HA TEOPETUYECKOM YpPOBHE: HAy4YHbIE (PaKThI,
npobiema, TUnoTe3a, TEOPHs, 3aKOH.

A3bik xumuu. UCTOUHUKH XUMUYECKON MHPOPMALIH.

[Tonsitue o meromax paboTel ¢ XUMHUYECKMMHU BemiecTBamu. OOopynoBaHue
IIKOJIbHOM XuMU4eckoi tabopatopuu. [IpaBuia 6e3onacHoro oOpaiieHus ¢ BeecTBaMu
1 J1a00paTOPHBIM 000PYIOBAHUEM.

Yucrtele BemiecTBa U cMecu. lIpupoanbie cMecH: BO3AYX, IPUPOAHBINA ra3, HE(Th,
MPUPOJHBIE BOJBI, TOPHBIE MOPOAbI W MHUHEpaIbl. [IOHATME O TOMOIEHHBIX U
reTeporeHHbIx cMecsix. CrocoObl pazaenenust cmeceil. OuncTka BEmecTB.

BemiecTBa 1 XuMHUeCcKrE peakUi. ATOMBI U MOJIEKYJIbl. XUMUYECKUE DJIEMEHTBHI.
CUMBOJIBI XMMHUYECKUX 3JIEMEHTOB. [IpoCThie M ClOXKHBIE BellecTBA. MeTaibl U
HeMeTasuibl. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHMUS.

Xumuyeckas (opmyna. BaleHTHOCTH aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BerlecTB. OmnpesiesieHre BaJCHTHOCTH JIEMEHTOB 1Mo (popmynam
OWHAPHBIX COSMHEHUH U COCTaBIIeHHE (OPMYIT OMHAPHBIX COCTMHEHHH 110 BaJICHTHOCTH
anemMeHToB. OTHOcHUTENbHAs aToMHas Macca. OTHOCHUTENbHAasT MOJEKYJISpHas macca.
MaccoBasi 10Jis1 XMMHYECKOIO 3JIEMEHTA B COEAMHEHMHU. HaxokaeHue mnpocreniien
(dhopMyJIBI BEMIECTBA ITO0 MACCOBBIM JIOJISIM 3JIEMEHTOB.

KomuecTBo BemecTBa. Mo, Mossipaast Macca. B3anmMocBsA3b KOIMYECTBA, MaCChl
W 4YHUCIa CTPYKTYPHBIX €IWHUII BemiecTBa. Pacuersl 1o dopMynaM XUMHUYECKUX
coeuHeHU. MoisipHas macca cMecHu BelecTB. MosbHast J0Js1 XMMHYECKOTO JIEMEHTA
B coequHeHuu. Haxoxxnenue mpocrteifmieit Gopmysbl BEMIECTBA MO MOJBHBIM JIOJISIM
AJIEMEHTOB.

OU3NUECKUE M XUMHYECKHUE SIBJICHUSA. XHUMHYECKash PEaKkius W €€ TMPHU3HAKH.
VYcnoBus NpOTEKaHUs XUMUYECKUX pPeaklHil. 3aKOH COXPaHEHUSI MacChl BEIECTB.
AToMHO-MoONeKysipHass Teopus. JKus3Hp u  gesrenbHocTh M.B.  JlomoHOCOBa.
XuUMHUYecKue ypaBHEHHUA. THUIMBl XUMUYECKUX peakuuid (COeIUHEHMs, Pa3IOKEHHUs,
3aMenieHus, oOMeHa). Pacuersl o XUMUYECKUM YPaBHEHUSIM.
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IDKcnepumMeHmanbHoe u3yueHue 8eujecms U A61eHUU .

3HaKOMCTBO € XMMHUYECKON MOCYAOW, C MpaBWJIaMH pabOThl B J1a0OPATOPUHU H
npruemMamMu oOpalieHusi ¢ JIabopaTOpHbIM 00OpyJaoBaHuEM. V3ydueHue u omnucaHue
¢u3nyecKux CBOMCTB 00pa3L0B HEOPraHUYECKUX BEUIECTB — METAJUIOB U HEMETAJLIOB.
Habmonenune ¢usmyeckux (IUIaBJI€HUE BOCKA, TasHUE JIbJa, PAcTUPAHHUE caxapa
B CTYIIKE, KUIIEHUE U KOHJEHCAIMs BOJIbl) U XUMUYECKHUX (TOPEHUE CBEYH, MPOKATHBAHUE
MEJTHOM TPOBOJIOKH, B3aMMOJICUCTBUE COABI UM MeJia C COJSTHOM KUCJIOTOM) SIBJICHHM.
O3zHakomiieHHE ¢ o0pa3laMu BelecTB KoinyecTBoM 1 monb. HaGmoaenue u onucanue
MPU3HAKOB MPOTEKAHUS XMMHUYECKUX PEaKIUi (pa3IoKeHHe caxapa, B3aMMOJICHCTBUE
CEpPHOM KHCIOTHI C XJIOPUIOM Oapus, MoJdydeHue U pasaoxenue ruapokcuaa meau (1)
IIpU HarpeBaHWM, B3aMMOJCHCTBUE keje3a ¢ pacTBopoM conu meau (Il). M3yuenue
CIOCOOOB pa3zesieHus cMmeceil (C MOMOIbI0 MarHuTa, (UIbTPOBaHHUE, BbIMApUBAHUE,
JUCTWUTSLIMS, XpoMaTorpadusi), MpoBeJeHNe OYUCTKU MoBapeHHo# conu. Habmonenue
Y OMKCAHKE ONBITOB, MJUTIOCTPUPYIOIINX 3aKOH COXPAHEHHS MACCHI.

Baxueinue npeacTaBuTe/ I M HEOPraHMYECKUX BeleCTB

IIpencrasienns o razax. Bozgyx — cMmech razos. Cocras Bo3yxa. 3akoH ABOraapo.
Mossipablii 00b€M  Ta3oB. OTHOcHTENbHAs IUIOTHOCTh ra3zoB. OrmpexaeneHue
OTHOCHUTEIBHOM MOJIEKYJISIPHOM Macchl TIa3000pa3HOro BeElIECTBA IO HM3BECTHOU
OTHOCUTENBHOM TUIOTHOCTH. OOBEMHBIE OTHOLIEHUS Ta30B IMpPH  XUMHYECKHX
pEaKIUsIX.

Kucnopon — anemenT u npocroe Bemectso. Haxoxaenue kucinopoga B IPUPOZAE,
¢usnyeckue M XMMHUYECKHE CBOMCTBa (peakuuu ropeHuss u okucieHus). llpouecchbr
OKHCIeHHUs B sxuBoi npupoae. Oxcunpl. [Ipumenenne kucinopoaa. CrnocoObl MOITy4eHUS
KHCJI0poJa B 1aboparopuu U npoMeliieHHocTy. [lonstue o katanuzarope. Kpyrosopor
Kucaopoja B npupoae. O30H — auioTponHas Moaupukanus kuciaopoaa. O30HOBBIH CIIOH,
€ro 3Ha4CHUE JJIs )KUBBIX OPraHU3MOB. Pa3pyiieHue 030HOBOTO CIIOS.

TernoBoit 3¢ (hekT XMMUUECKON peakiny, TEPMOXUMHUECKUE YpaBHEHUS, IK30- U
DHIAOTEPMHUYECKHE peakuuu. Torumso. Mcmomp3oBaHue yrias M METaHa B KadyecTBE
TOIJIMBA. 3arps3HeHne Bo3ayxa. [IoHsaTue 0 napHUKOBOM 3 deKTe.

Bonmopon — sneMmeHT M mpocroe BemecTBo. Haxoxzaenue Bomopoaa B HPUPOZE,
dusnyeckue U XUMHUYECKHE CBOWCTBA, MpPUMEHEHHE, crocoObl momydeHus. [lonstue
O KMCJIOTaxX U coyisiX. Mcrosib30BaHuE BOOPOA B KA4ECTBE TOILIMBA.

Boma. ®wusmueckue cBoucTtBa BOabl. Boma kak pactBoputens. PacTBOpEL
HacpiieHHbpIe 1 HEHACBIEHHBIE PACTBOPBI. PacTBoprMocTh BeniecTs B Boje. DakTopsl,
BJIMSIIOIINE Ha PACTBOPUMOCTD TBEPABIX U ra3000pa3HbIX BelecTB. CriocoObl BEIPaKEHUSI
KOHIICHTPALlMM PACTBOPOB: MAaccoBas [JOJS PACTBOPEHHOIO BEIIECTBA, MOJISIPHAS
KOHLIEHTpauus. Ponb pacTBOpOB B IPUPOAE U B KU3HU YEIOBEKA.

Xumudeckue cBocTBa BoAbl. [loHsaTHe 00 ocHoBaHUsX. [loHSATHE 00 MHIUKATOPAX.
KpyroBopor Boael B mnpupoze. 3arps3HEHUE NPUPOAHBIX BoA. OxpaHa M OYHMCTKA
NPUPOIHBIX BO/I.

Knaccudukamus Heoprannueckux coeauHeHud. Oxcuabl.  Knaccudukamms
OKCHJIOB: coJieo0Opa3yrolie (OCHOBHbBIE, KUCIOTHBIC, aM(POTEpHBIE) U HECOTICO0pa3YIOIIHE.
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MexnayHapoaHass HOMEHKIATYpa OKCHUJOB. [pUBHaNbHBIE Ha3BaHUS  OKCHUIOB.
Du3NYECKUE U XapaKTEPHbIC XUMUYECKUE CBOMCTBA OKCUJIOB (B3aUMO/ICHCTBHUE C BOJIOM,
C KUCJIOTaMHU U OCHOBaHUSIMU, C IPYTrUMU oKkcuaamu). [lomydenne okcuioB.

[TonsiTve O THUAPOKCHUAAX — OCHOBAHMSAX W KHUCIOPOACOAECPKAIIUX KHUCIOTAX.
Kucnorsl. Knaccuduxarus kucinor. MexayHapoHass HOMEHKIIATypa U TPUBUAIbHBIC
Ha3BaHUA KHUCJIOT. Du3nuecKkue M XUMHYECKHE CBOMCTBA KHUCIOT (B3aUMOJIECHCTBHE
C METallaMHM, C OKCHUIAMU METAJJIOB, OCHOBAaHUSMHU M COJSIMHU). Psn akTHBHOCTH
meraiwuioB H.H. bekerosa. llonmyuenue kucinor. Kucnorel B mpuponae, NpuUMEHEHUE
BAKHEUIIINX KUCIIOT.

OcuoBanusi. Knaccudukarusi OCHOBaHH: 1IETI0YN U HEPACTBOPUMBIE OCHOBAHUS.
MexaynaponHass HOMEHKJIATypa OCHOBAaHMW. TpUBHAIbHBIE HA3BaHUS OCHOBAHUM.
[Ilenoun, ux cBOMCTBa (B3aMMOAEHCTBHUE C KHUCIOTHBIMHM OKCHIAMH, KHCIOTaMH M
COJMSIMH) M CcHocoObl monydeHusi. HepacTBopumble OCHOBaHHUS, HX CBOWCTBa
(B3auMozeicTBue
C KHCIIOTaMH) M CMocoObl mojydeHus. AmdorepHocTs. [loHsaTne 00 aMdOTepHBIX
TUAPOKCUIaX (Ha MpUMeEpe THAPOKCUIOB IIMHKA U AJIFOMUHUS): XUMUYECKHUE CBOMCTBA
(B3aUMOICMCTBUE C KUCIOTAMHU U IEJI0YaMHU) U TIOJTy4EHUE.

Conu (cpennue, KUcible, OCHOBHBIC, JIBOMHBIC). MexIyHapoIHAas HOMEHKJIATypa
cosieii. TpuBHanpHble Ha3BaHus cojed. PU3NYECKME U XaApaKTEPHbIE XUMUUYECKHE
CBOMCTBA Ha IpUMeEpE CpeHuX colieh. [lonmyuenue comnen.

['eHeTnyeckas CBSI3b MEXAY KJIACCAMHU HEOPTAaHUYECKUX COCTUHECHUM.

IDKCnepumMeHmanbHoe u3yueHue geuecms U A6J1eHUl:

KonnuectBeHHOe ompeneneHue coaepkaHusi Kuciopoaa B Bosayxe. Ilomyuenue,
coOMpaHue, paclo3HaBaHWE M U3Y4YEHHE CBOMCTB Kuciopoga. HaOmronenue
B3aMMOJICHCTBHS BEUIECTB C KHUCIOPOJOM M YCIOBUII BOZHMKHOBEHUS W MPEKpPALCHUS
ropenus. O3HaKoMJIeHHE C 00pa3llaMl OKCHUIIOB M ONucaHue X cBOMCTB. [lomyuenue,
coOupaHue, pacCliO3HaBaHUE U U3YYEHUE CBOMCTB BOJIopoJia (Topenue). BzaumopeiicTue
Bosopona ¢ oxcuaom meau (). MccnenoBanue ocoOeHHOCTEH pPacTBOPEHHS BEIIESCTB
C Pa3IMYHON pacTBOPUMOCTHIO. [IpUTrOTOBIIEHNE PACTBOPOB C ONPEIECIICHHON MaCcCOBOM
JOJIEW PAaCTBOPEHHOrO BellecTBa. lIpUroroBineHne pacTBOpPOB C ONPENEICHHOU
MOJISIPHOU KOHIICHTpAIen pacTBOPEHHOI'O BEILIECTBA. B3aumopericteue
BOJBl C MeTaulaMu (HaTpueM W KajbimeM). OmnpeneneHUE pacTBOPOB KHUCIOT U
miesoyel ¢ momouplo MHAUKaTopoB. MccnepoBanue o00pa3LoB HEOPraHUYECKUX
BEIIIECTB pa3IN4HbIX Ki1accoB. M3yuenue Bzaumoseiictaus okcuaa meau (1) ¢ pactsopom
CEPHOM KHCIIOTBI, KHUCJIOT C METaJUlaMH, pEakuud Heutpamus3auuu. llonydenue
HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHUE OJHOTO METalIa IPYyTUM M3 pacTBOpa COJIM.
B3anmopencTBue TUAPOKCHAA LIMHKA C PacTBOpPaMU KHUCJIOT M Ienoyen. PemieHue
DKCIIEPUMEHTAIBHBIX 3a7ady Mo TeMe «OCHOBHBIE KJIAcChl HEOPraHMYECKHUX
COCIMHEHUI».
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Iepuonuvyecknit 3axkoH u Ilepumoagmyeckas cucreMa XHMHYECKHMX 3JI€MEHTOB
.. MengeneeBa. CrtpoeHune aroMoB. XHUMHYECKass CBS3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/IbHbIEC PeaKIUM

[lepBbie MONMBITKU KIacCU(UKAUKN XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpymnmax
(cemeiicTBax) CXOJHBIX DJIEMEHTOB: WIEJIOYHBIX M UIEJIOYHO3EMENIbHBIX MeTalljax,
rajioreHax, HWHEPTHBIX (0JaropoAHbIX) ra3zax. OJIEMEHTBI, KOTOpble OOpa3yroT
am(pOoTepHbIE OKCUIBI U TUAPOKCHUIBI.

[lepuonnueckuit 3akoH. OtkpeiTue Ilepuoguueckoro 3akona. Ilepuoanueckas
cucrema xumuyeckux oanemeHtoB .M. MenneneeBa. KoporkomnepuogHas wu
JumMHHOTIeproHas hopmbl Tabmuiel «Ilepuonnueckas cucreMa XUMHUUECKUX DJIEMEHTOB
J.N. MenneneeBa». [lepuoast u rpynmsl (A- u b-rpynisr).

Crpoenune aromoB. CocraB aToMHbIX saep. HM3oronsl. PagmoakTHBHOCTB.
DNEeKTPOHbl. DIEKTPOHHAsT OpOUTaIb. DHEPreTUYECKUEe YPOBHU M TMOAYPOBHH aTroMa:
S-, p-, d-opOuTan. DICKTPOHHBIC KOH(UTYPALIUU U AJIEKTPOHHO-T'padudeckre GopMyIIbl
atoMOB. DU3NYECKMU CMBICI IOPSIAKOBOTO HOMEpa, HOMEpPA NEPUOJA U TPYIIIBI
sanemeHTa. CTpOeHHE JJIEKTPOHHBIX 000JI0YEK AaToMOB TNEpBbIX 20 XUMHUYECKHX
anemeHTOB llepnonnueckont cucremel .M. MenaeneeBa: pacnpeneneHue 3JI€KTPOHOB
M0 DHEPreTUYEeCKUM YPOBHSIM, MOAYPOBHSIM U opOutamsaMm. Dusznueckuid CMbICT
Ilepronndeckoro 3akoHa.

3aKOHOMEpPHOCTH HW3MEHEHHsS paguyca aTrOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB IO Ipymmnam W nepuojnam. M3menenue
KMCJIOTHO-OCHOBHBIX CBOWMCTB COEAMHEHUN XHWMHUYECKUX HJIEMEHTOB B MEPHOIAX H
rpynmax.  XapakTepUCTHKa  XMMHUYECKOrO  J3JEMEHTA [0 €ro  IOJIOKEHHUIO
B [lepuonnueckon cucreme [[.11. Menneneena.

3nauenue llepuoanueckoro 3akoHa u llepmoamyeckoil cCUCTEMBI XHMHUYECKHX
JJIEMEHTOB JUIA pa3BuTuUsd Hayku u npaktuku. M. MengeneeB — ydeHbli
Y TpaXkKJaHWH.

DIIEKTPOOTPUIIATENBHOCTh XUMUUYECKUX 3JIEMEHTOB. XUMHUYECKas CBsA3b. Bujbl
XUMHUYECKON CBSI3U: KOBAJICHTHAs TOJSPHAS CBA3b, KOBAJCHTHAs HEMOJISIPHAs CBS3b,
MOHHAs CBA3b. MexaHn3Mbl 00pa30BaHMs KOBAJIEHTHON U MOHHOM CBSA3U. DJIEKTPOHHBIE
U CTPYKTYpHbIE (hOopMYyJibl BemecTB. KaTHOHBI M aHUOHBI.

Kpucrannmmueckue u amopdHbie BemiecTBa. THIBI KPUCTALTUYECKUX PEHIETOK:
VOHHAs1, aTOMHas1, MOJICKYJIIpHAs U UX XapaKTEPUCTUKH.

Crenenp okucieHus. OrnpenereHrue CTENEHEW OKHUCIEHUS aTOMOB B OMHApHBIX
coennHEHUAX. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE peakuuu. lIponeccsl OKUCIeHUs U
BOCCTAHOBJICHHS. OKHCIUTENN U BOCCTAaHOBUTENU. COCTaBIEHUE YPABHEHHUM ITPOCTBIX
OKHCJTUTEIbHO-BOCCTAHOBUTEJILHBIX PEaKIMii U PAcCTaHOBKA B HUX KO3((PUIIMEHTOB
METOJIOM 3JIEKTPOHHOI0 OaJsiaHca.

IJKcnepumenmanvbHoe usyyeHue 6euwecme U A61eHUIN.
O3HakomIIeHHE ¢ 00pa3llaMyi METAJUIOB U HEMETANIOB. MOIEIMpPOBaHUE CTPOECHHUS
MOJIEKYJI TIPH TMOMOILM PUCYHKOB, MOJENEH, 3JEKTPOHHBIX U CTPYKTYPHBIX (POpMYyII.
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[IpoBeneHne onbITOB, MWILTFOCTPUPYIOUTUX TPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiiuy pa3ioKeHs, COSTUHEHNUS).

Mesicnpeomemmuunie ceazu

Peanmzamusi MeXnpenMeTHBIX CBs3€H NpuM H3YUYCHMHM XHMHH B 8 Kiacce
OCYIIECTBISIETCS Yepe3 NCIOIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSATHH, TaK
¥ TIOHSTHIA, TPUHSATHIX B OTACIHHBIX €CTECTBEHHBIX HAYKaX.

OO0mre ecTecTBEHHO-HAYYHBbIC TOHATHS: SIBJICHHE (MPOIECC), HAy4HBINH (DaKT,
TUIIOTE3a, TEOpHsl, 3aKOH, aHaJM3, CHUHTE3, Kilaccu(UKanus, MEePUOTUIHOCTD,
HaOJIF0/ICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJICIb.

®dwusuka: ABICHUS NMPUPOIbI, (U3NUECKUE SBICHUS, BEIIECTBO, TEIO, (QU3NUCCKHE
BEJINYMHBI, €IMHULIBI U3MEPEHUs], 00bEM, Macca, arperaTHbIe COCTOSTHUE BEILIECTBA, aTOM,
AIIEKTPOH, MPOTOH, HEHTPOH, MOH, MOJIEKYJa, CTPOCHHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTAJUTMYECKUX ) TEJ, DIIEKTPUIESCKHIA 3apsil, KOIMYECTBO TETUIOTHI.

buonorus: 6uocdepa, porocunres, mporeccs 0OMEHa BEIIECTB.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, MOJE3HbIC
MCKOIIaeMble, TOIUTUBO, BOJHBIC PECYPCHI.

Texnomnorus: TexHochepa, NPOU3BOJCTBO, XUMHUYECKHE TEXHOJOTUHU, ChIPhE,
KOHCTPYKIIMOHHBIE MaTePHAIIBL.

9 KJIACC

BemecTBo 1 XUMHYECKAs peakuus

[ToBTOpenue u yrinyOieHre 3HaHuH OCHOBHBIX pa3ziesioB Kypca 8 kiacca. CTpoeHue
atoMoB. (CBOICTBa aTOMOB XUMHYECKHX JJEMEHTOB, WX KOJMYECTBEHHbBIE U
KAUECTBEHHBIE  XAPAaKTEPUCTUKU  (paauyc, >3JIEKTPOOTPHULATENBHOCTh,  SHEPIHUs
noHnzauun). [locregoBaTenbHOCTh 3alOMHEHMs] AJIEKTPOHHBIX oOpOUTajeil aToMOB
ManbIX MepuogoB. (OcoOEHHOCTM 3alOJHEHMsI JJIEKTPOHHBIX OpOUTaied aToMoB
Oonpmimx nepuonoB. Ilepuoguueckas cucteMa XMMHYECKMX DJEMEHTOB B CBETE
IIPEICTABIICHNN O CTpOeHUH atoma. CTeleHb OKUCIICHUS U BAICHTHOCT. lIpencrasinenue
0 NEPUOANIECKOU 3aBUCUMOCTH CBOICTB XUMHUYECKUX AJIEMEHTOB
(37IEKTPOOTPHUIIATENIBHOCTD, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA, KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCUIOB M TMIPOKCHJIOB) OT CTPOEHHUS ATOMA.

Crpoenue BemecTBa. BemecTBa B TBEpIOM, )KHJIKOM U ra3000pa3HOM COCTOSHUU.
Bunbl XUMUUECKOW CBSI3U: MOHHASI, KOBAJIIEHTHAA (HEMOJIApHAs, MOJIsipHasi); OOMEHHBIN U
JIOHOPHO-aKIIETITOPHBIN MEXaHU3M 00pa30BaHUsI KOBAJIEHTHOU CBSI3U.

MexXMoeKyasipHble B3aUMOJEHUCTBUS  (BOAOpOJAHAs CBS3b, CuHIbl Ban-nep-
Baaneca). Tumbl KpuCTAUIMYECKMX PEMIETOK — aTOMHAs, WOHHAs, METaJUIMYecKasd,
MOJIEKYJISIpHAst — M OCOOEHHOCTH MX CTPOEHUs. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA
KPUCTAJUIMYECKON PENIETKH U BUJA XUMAYECKOU CBS3H.

OcHOBHBIE 3aKOHOMEPHOCTHU MPOTEKaHUsI XUMUYECKUX peakuuid. Kinaccudukanms
XUMHUYECKUX PEAKUUU MO PA3IUYHBIM IMpU3HAKaM (110 YKMCIy U COCTaBY Yy4aCTBYIOIIUX
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B pEaKIMU BEIECTB, MO TEIIOBOMY 3 (hEKTy, M0 M3MEHEHUIO CTENEeHEeW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB, [0 00PaTUMOCTH, 1O YYaCTUIO KaTaau3aTopa, 1o arperaTHOMY
COCTOSIHUIO PEarupyrominux BEIIECTB).

DJIEMEHTBl XUMHYECKOM TEPMOAWHAMHMKHA. DJHEPreTUKa XWMHYECKUX PEaKIU.
TeroBoit PPEeKT XUMHUUYECKOM peakiuu. ODK30- U DSHJIOTEPMUUYECKUE DPEaKIHH,
TEPMOXMMHUYECKUE YypaBHEHHs. 3akoH l'ecca um ero craencrBusa. Bbruucienus
10 TEPMOXUMHUYECKUM YPABHEHUSIM.

[ToHsATHE O CKOPOCTH XUMUYECKOW peakiuu. 3aKOH AehcTBYIomUX Macc. DakTopsl,
BIUSIONIME HAa CKOPOCTh XHUMHUYECKOW peakiuu. OHeprus aktuBauuu. lloHsTue
o karanuze. @epmeHThl. UHTHOUTOPBHI.

[Tonsitue 00 o0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakuusix. [lonstue
0 XUMUYECKOM paBHOBecuu, npuHiui Jle [llatense. YcnoBus cMEIEHUST XUMUYECKOTO
paBHOBecusl. DakTOpbl, BIUAIONIME HA COCTOSHUE XHMHUYECKOTO PaBHOBECHSI.
[Iporuo3upoBaHue BO3MOKHOCTH NPOTEKAHNS XUMUYECKHUX MPEBPALICHUI B PAa3JIMYHBIX
YCIIOBHSIX Ha OCHOBE MPEACTABICHUN 00 U3yUCHHBIX DJIEMEHTAX XUMHUYECKONH KMHETUKH
Y TEPMOJIMHAMUKH.

OKuCIUTENEHO-BOCCTAHOBUTENBHBIE peakurd. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIC
CBOMCTBA XMMHMYECKHX DJJIEMEHTOB, 3aBUCHMOCTH OT CTEIIEHH OKHUCJIEHUs. BakHbie
OKHCJIUTENN U BOoccTaHOBHUTENU. [lepmanranar kanusi (xapakrepuctuka). CocraBieHue
YPaBHEHUN OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAaKUUW C UCIOJb30BAHUEM METOJa
AJICKTPOHHOTO OaslaHca.

DJIEKTPOIUTHYECKAS AUCCOLMALNS. XMMHUYECKHE pEaKkluu B pacTBopax. Teopus
AIIEKTPOJIUTUYECKON auccouuanuu. PacTBopeHue kak (hU3UKO-XMMHUYECKUH Mpolecc.
[TonsiTHE O THIpaTaX U KPUCTAJUIOTUApPATaX. DIEKTPOJIUTHI U HEAIEKTPOJIUTHI. KaTnoHsl,
aHWOHBI. MexXaHn3M JHCCOLMAIMU BEMIECTB C PA3JIMYHBIM BHUJOM XHMHWYECKOW CBSI3H.
CunpHble U cladbie AJEKTPOJIUTh. CTEneHb AUCCOIMAIMK, KOHCTAHTA JIMCCOIMAIINH.
HNonnoe  mpoumsBenenue  Boabl.  Bomopomneii  mokaszarens.  MIHIHMKaTOpBI.
DNEKTPOIUTHUECKAS JUCCOLMALIMS KUCIOT, OCHOBAHUI U COJIEH.

Peakimun moHHOro OoOMeHa. YCIIOBUSI TPOTEKAHWS PEAKIMHA HWOHHOTO OOMEHa.
MonekynspHble, TOJHBIE W COKpPAIICHHbIE MOHHBIE ypaBHEHHS peakuuid. CBoiicTBa
KHCJIOT, OCHOBAaHMUWA M COJIeH B CBETE MPEACTaBICHUN 00 AIEKTPOIUTHYECKON
nucconuanv. KauecTBeHHbIE peakid Ha UOHBI.

I'mppomm3 conen. VMOHHBIE ypaBHEHHMS TUIpOJIM3a COJIeH. XapakTep Cpenbl
B BOJHBIX paCTBOpPAax COJIEM.

IKCnepumenmanbHoe u3yueHue geuecms U A6J1eHUl:

O3HakOMJIEHHE € MOZEISIMM KPUCTAUIMYECKUX PEUIETOK HEOPraHU4eCKUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpaduTa M aamasa), CIOKHBIX BEIIECTB (XJI0puaa
Hatpusl). MccrnenoBanue 3aBUCUMOCTH CKOPOCTH XUMHUUECKON PEaKIIMU OT BO3JACHCTBUS
pa3nuHbIX PakTopoB. ONBITH, WILTIOCTPUPYIOIINE O0PATUMOCTh XUMUYECKUX PEAKIIUN.
HccnenoBanne 3IIEKTPONPOBOJHOCTH PACTBOPOB, IMpOLECCa IUCCOUMALMU KHUCIOT,
menoue u coneut. [IpoBeneHue OINBITOB, WIIIOCTPUPYIOLIUX NPU3HAKA IPOTEKAHUS
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peakiuii HoHHOTo oOMeHa (oOpa3oBaHUE OcajiKa, BBIJCICHHUE Ta3a, 00pa30BaHUE BOIbI).
[IpumeHnenue  WHAMKATOpOB  (JlakMyca, MeTWIOpaHwxka u  (eHoidTarenHa)
JUIA OTpeAeNieHUs] XapakTepa Cpeasl B pacTBOpax KHUCIOT, OCHOBAaHWUA M COJIEH.
[IpoBenenne OMBITOB, HILTFOCTPUPYIOITUX MTPUMEPHI OKUCITATEIEHO-BOCCTAHOBUTEIHHBIX
peakiuii  (TOpeHHWE, peaKIuu  pa3JIoKCHHWS, COCIWHEHMs).  Pacmo3HaBaHue
HEOPraHMYECKUX BEIIECTB C IMOMOIIBI0 KAaYeCTBCHHBIX pPEaKIMii Ha HWOHBI. PermieHue
HKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMaM: « OKHCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKITUNY,
«"uapomus comneiny, « IMEKTPOTUTUYECKAsT TUCCOITUAITHS.

Hemertaunbl 1 X cOeAMHEHUS

OG6mas xapakTeprucTuka HemeTaaioB. OCOOEHHOCTH CTPOSHUSI aTOMOB XUMHYECKUX
JJIEMEHTOB, IPOCTBIX BEWIECTB, amIOTponus. OKHUCINTEIbHO-BOCCTAHOBUTEIIBHBIE
CBOICcTBa HeMETAIIOB. CpaBHUTEIbHAS XaPAKTEPUCTUKA COEIUHEHNI HEMETAJIOB.

OO01as XxapakTepucTHKa ranoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTePHbIE
crenenu okucneHus. CTpoeHue u pusnueckre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB.
XHWMHUYECKHUE CBOMCTBA Ha mpuMepe xjiopa (B3aUMOJEWCTBHE C METaJUIaAMH,
HEMETaJUIaMU, BOJOH, wiesnouaMu). XiopoBogopon. ComsiHas KHCIOTa, XMMHYECKHE
CBOWCTBA, IOJIy4eHHE, IPUMEHEHHUE. J[eficTBUE XJIOpa U XJIOPOBOAOPOAA Ha OpraHU3M
4yelloBeKa. BaxkHedmme XJopuAasl M UX HaxoxiaeHue B npupoxe. IlonArue
0 KMCJIOPOZCOJIEpKAIINX KHCIOTaX XJIOpa U UX COJIAX.

OO0miast xapakTepucTuKa XUMHUYECKUX 3ieMeHTOB VIA-rpynmnel. OcoOeHHOCTH
CTPOEHHS aTOMOB, XapaKTepHbIE CTeNEHU okuciieHus. CTpoeHue U pusnvyeckre CBOMCTBa
MPOCTHIX BELIECTB — KHUCIOPOAA U Cepbl. AJIOTPONHbIE MOAM(DUKAIMU KHUCIOPOAa U
cepbl. XMMHUUYECKHUE CBOMCTBA cepbl (B3aUMOJEHCTBUE C HEMeTaUlaMU, MeTaUlaMH,
KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM Kuciotamu). CepoBoAopon, CTpPOEHHE,
¢usnyeckue U XMMHUYECKHE CBOWCTBA (KHUCJIOTHBIE U BOCCTAHOBUTEIBHBIE CBOICTBA).
OxcuJibl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CEpHUCTAsI KUCIIOTA U €€ COJIN.
Cepnas kuciora, (pu3NUECKUe M XUMHUYECKHE CBOMCTBa (OOIIME KaK MpPeaCTaBUTENS
Kjacca KuciaoT u crneuupuueckue). Comu cepHOM KHUCIOTHl. XMMHUYECKHE DPEaKIMH,
Jealye B OCHOBE IPOMBILIUIEHHOIO croco0a TIOJY4EeHHsI CEpPHOM  KHCIOTBHI.
[IpencraBneHnss O XMMHMYECKOM IIPOM3BOJICTBE U CBSA3aHHBIX C HUM MpO(eccHsX.
[IpumeHnenne cepHOM KHUCIOTHI U cynb(aroB. KauecTBeHHBIE peakluuud Ha CYIb(HT-,
cynbpua- u cynbdar-anuonsl. HaxoxaeHuwe ceppl U €€ COSAMHEHHUN B TMPUPOJIE.
XHWMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeabl COCIUHEHHUSIMU Cepbl (KUCIOTHBIE
JOK]IM, 3arpsiI3HEHUE BO3/1yXa), CHOCOOBI €ro MPeA0TBPaICHUS.

OOmias xapakTepuCTHKa XUMHUYECKUX 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH
CTPOEHHSI aTOMOB, XapaKTE€pHbIE€ CTENEHH OKHUCIEHHs. A30T, pacnpoCTpaHEHUE
B INpUpone, (pusnueckrue M XUMHUYECKHE CBOMCTBa (B3aMMOJAEHMCTBHE C METaJUIAMH,
BOJIOPO/IOM, KucioponaoM). Kpyrosopor azora B mpupoje. AMMHUAK, €ro GU3NYECKUe U
XUMHUYECKHE CBOWCTBA (OKHUCJIEHHE, OCHOBHBIE CBOWCTBA BOJHOIO PACTBOpPA),
OpUMEHEHHWE U TONy4YeHHE B JIabOpaTopuM W MNPOMBIIIEHHOCTH. MoH amMMmoHus,
JIOHOPHO-aKIIETITOPHBIN MeXaHU3M ero oopaszoBanus. Coau aMMOHHMS, UX (PU3NUECKHE
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U XMMUYECKHUE CBOMCTBA (Pa3fio’KeHUE U B3aUMOJICHCTBUE CO LIEJI0YaMu), TPUMEHEHHE.
KauectBenHas peakiys Ha HoHbI aMMoHus. Okcuper azota (I, 1, 11, 1V, V). A3zotucras
KHCIJIOTA. A30THAs KMCIIOTa, €€ MOJIy4eHHEe, PU3NYECKHE U XUMUYECKUE CBOMCTBRA (0011IHe
KaK IpPeICTaBUTENs Kilacca KHUCIOT U creurduueckue), npuMeHeHHe. XUMHUECKHUe
peaKIny, JeKalie B OCHOBE MONYyYEHHUS a30THOM KHCJIOTHI B TMPOMBIIIJICHHOCTH.
Hutpatet u Hutputhl. KauecTBeHHbIE peakIMd Ha HUTPAT- W HUTPUT-aHUOHBI.
XUMHYECKOE 3arps3HEHHE OKpYXKarolledl cpeabl COCOTUHEHUSIMHU a30Ta (KUCIOTHBIE
TIOXKH, 3arpsi3HEHNE BO3TyXa, TIOYBBI U BOJIOEMOB).

®docdop, amnorpornHbie Mogudukanuu (pocdopa (6enbiii U KpacHbil docdop),
¢usnyeckue U XMMHUYECKUE CBOMCTBa (B3aUMOJEHCTBHE C METAJUIaMU, KHCIOPOAOM,
rajJioreHaMu, KOHIIEHTPUPOBAHHBIMU a30THOM U cepHOM kucioramu). Oxcuabl hochopa
(I, V), dochopras kuciaora, GuU3MYECKHE W XUMHUYCCKHE CBOWCTBA, IOJydYCHHE.
KauectBennas peakiust Ha Qocdar-uonsl. [IpencraBinenus o ramoreHuaax Qocgopa
(11, V).

[TonsiTue 0 MUHEpabHBIX YAOOpeHUsX. A30THBIE, (hochopHbIe, KOMILJIEKCHBIC
yaoOpeHusi. XUMUYECKOe 3arpsi3HEHUE OKPYXKarolled Cpeibl COCAMHEHUSAMH a30Ta U
dbocdopa.

OO6mrast xapaktepuctuka xumudeckux siemeHToB |V A-rpynmel. OcoOeHHOCTH
CTPOCHHUS AaTOMOB, XapaKTepHbIE CTENEHW OKUCICHHS. YTIEpOJ, aJIOTPOIHBIC
Moaudukanuu (rpadur, anMas, QymiepeH, rpadeH, HAHOTPYOkH), GU3HUECKHE U
XMUMHYECKHE CBOMCTBA MIPOCTHIX BEHIECTB (B3aMMO/ICHCTBUE C METANIaMU, HEMETaJIIAMH,
KOHLEHTPUPOBAHHBIMU a30THOW U cepHOW kucioramu). llonstue o0 ancopOuumu.
Kpyrosopor yraepona B npupone. OKcuIbl yriepoja, ux (pU3ndeckue U XUMHYECKUe
CBOMCTBA, JICWCTBHE HA JKUBBIE OPraHU3MBbI, IOJTYYCHHE U IPUMEHEHHE. DKOJIOTHYECKHE
npobsieMbl aTMOCc(epbl, CBsI3aHHbIE ¢ okcuioM yriepona (1V). YrompHas kucnora u ee
COJH, UX (PU3NUECKHE U XMMHUECKHE CBOICTBA, MoyuyeHue u npumeHenue. Kapoonarsl,
rUIpoKapOoHaThl, HX cBolicTBa. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, IPOMBIIUIEHHOCTH U CEJIbCKOM
XO35ICTBE.

[lepBoHavanbHble MOHATHA 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHUAX
yriaepoja: YrieBoJopoAbl (MeTaH, 3TaH, ASTWJIEH, AalleTWICH), 3TaHOJ], TJHUIEPHH,
yKcycHasi kuciota. [IpupoaHbie MCTOYHUKH YIIIEBOJAOPOAOB (Yrojb, MPUPOAHBIN Ta3,
HedTh), TPOAYKTHl UX NEepepaboTKU, UX POSib B OBITY U MpOMBIIUIEHHOCTH. [loHsTHE
0 OMOJIOTMYECKU BaXKHBIX OPraHMYECKHUX BEILIECTBAX — )KUpax, OeNkax, yriaeBojax — 1 ux
pOJIH B KU3HU YelloBeKa. ENMHCTBO OpraHMuecKnX M HEOPraHMIEeCKUX COCTUHEHUI.

KpemHuuii, ero ¢u3nueckue W XUMHUYECKHE CBOICTBA (B3aUMOJEHUCTBHE
C METaJUlaMH, KHCIIOPOJIOM, YIJIEPOJIOM, FajloreHaMu ), NoJydyeHue U npuMeHenue. Poip
KpeMHUs B nipupoje u Texuuke. Okena kpemuusd (1V), kpemHueBast KUcaoTa, CUIMKATHI:
dusznyeckue MW XUMUYECKHE CBOKCTBA, TOJNY4YeHHE M TPUMEHEHHE B OBITY W
IPOMBILUIEHHOCTU. BaxkHel e CTponTenbHbIe MaTepuallbl: KepaMuKa, CTEKJI0, LIEMEHT,
O0etoH, kene300eToH. IIpoOiembl 0€30MacHOrO0  HKCIOJIB30BAHUSA  CTPOUTEIBHBIX
MaTepUaioB B IOBCETHEBHOM JKU3HH.
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bop. Ocobennoctu crpoenusi aroma. OOmMe npeacTaBieHUs O (DUIUUECKUX U
XUMUYECKUX CBOMCTBaxX. bopHas kuciora.

JKcnepumenmanbHoe uzyueHue 6eujecms U A61eHUl.:

O3HakomIIeHHE ¢ 0Opa3laMiu MPUPOAHBIX XJIOpUIOB (rajoreHuAoB). [IpoBenenue
OIBITOB, OTPAXKAIOIIUX (QU3NUECKME M XUMHYECKHE CBOMCTBAa TaJOT€HOB M HUX
coeuHeHUM. M3ydeHue CBOWCTB COJIIHOW KHUCIOTHL. [IpoBeneHne KauyecTBEHHBIX
peakiuii Ha XJopua-, OpOMHMI- W HOAWUJ-MOHBI, U HaOJIOJIEHUE MPHU3HAKOB HUX
nporekanus. O3HaKOMIIEHHE € o00pa3llaMu cepbl U €€ MNPUPOAHBIX COEAMHEHUIA.
Habmonenune mnpouecca oOyriMBaHUsl caxapa MOJ JEWCTBHEM KOHIICHTPUPOBAHHOU
CepHOIl KUCHOTHI. M3ydyeHne XUMHUYECKHX CBOMCTB pa30aBIECHHOW CEpHOM KHUCIOTHI.
ITpoBeneHne KayeCTBEHHBIX peakuuid Ha cyinbduia-, cyapur- u cyib(ar-uoHsI,
U HaOJIOZIeHHEe MTPU3HAKOB UX MpoTeKaHus. O3HaKOMIIEHHE C PU3MUECKUMH CBOMCTBAMHU
a3ora, (ochopa U UX COECAMHEHHH, OOpazliaMu a30THBIX U (HOCHOPHBIX yHOOpEHUil.
[Tonmyyenue, coOupaHue, paclio3HaBaHUE M W3YyYEHUE CBOWCTB aMMHUaKa, W3y4EHHE
CBOMCTB coiiel aMMOHHs. lIpoBeneHue KauyeCTBEHHBIX PEaKIUMid HA WOH aMMOHUS,
HUTPUT-, HUTpAT- U (oc]aT-uoHbl, U U3y4eHHE NMPU3HAKOB UX MpoTeKaHus. M3ydueHue
B3aMMO/IECTBUS KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbI0, CBOMCTB (hochopHOH
KHCJIOTBI U €€ cose. O3HAaKOMJIEHUE C MOAEISIMU KPUCTANIMYECKUX PELIETOK alMasa,
rpaputa U (QywiepeHa, ¢ TPOLECCOM aACOPOLMHM  PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAaHHBIM yIrJeM U YCTpOMCTBOM mpoTuBorasza. Iloiaydenue, coOupanue,
pacno3HaBaHUE M M3YYEHHUE CBOWCTB YIVIEKHCIIOro Tra3a. [IpoBeneHne kaduecTBEHHBIX
peakuuii Ha KapOOHAaT- W CUJIMKAT-MOHBI, U U3Y4YEHHE MPU3HAKOB HMX MPOTEKAHMS.
M3ydyeHne B3aMMHBIX MpEBpallleHUd KapOOHATOB W TuJpokapOoHaToB. O3HAKOMIIEHUE
c oOpa3laMu MPHUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOAYKLUHEH CHUIMKATHOU
IIPOMBILIJIEHHOCTH. PelleHne 5SKCIepMMEHTAIBHBIX 3a1ad 1o TeMme «Baxuenmmne
HEMETAJIJIBI U UX COCIUHEHUS.

MeTtanjibl 1 MX COeIMHEHUSI.

OOmue cpoiicTBa MeTauioB. OO0IIas XapakKTEPUCTUKA XUMHYECKHX DJIEMEHTOB —
METa/VIOB Ha OCHOBAaHUM X MOJIOKEHHS B llepmonnyeckoil cucTeMe XUMUYECKHX
anemenToB JI.1. MenneneeBa u crpoenust atroMoB. Metaiuiel A- u b-rpynn. Ctpoenue

IOPOCTBIX BEIIECTB — METAUIOB. MeTamuyeckas CBSI3b M METaUIMYecKas
KpUCTAJNIMYECKasl peleTka (MpUMHUTHBHAs KyOudeckas, O0OBbEMHO-LIEHTPUPOBAHHAS
KyOnueckas, I'PaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajabHas

IUIOTHOYIIAKOBaHHAas1). 3aBUCUMOCTh (PU3UYECKUX CBONCTB METAUIOB OT CTPOCHUS
KPUCTAILIOB. DJIEKTPOXUMUYECKUN PsAJl HANpsOKEHUH MeTtayuioB. OOIHUe XUMHUYECKHE
cBoiicTBa MeTaiioB. OOIIHE CITOCOOBI MOTYYSHHUS METAIIOB, METAIUTYPIHsl. IJIEKTPOIU3
pacmjiaBoB U PacTBOPOB COJIEH KaK OJUH U3 CIOCOOOB Mony4YeHus MetauioB. [lonsarue
O KOpPPO3HHM METAJJIOB, OCHOBHBIE CIIOCOOBI 3alIUThI UX OT KOoppo3uu. CriiaBbl (CTalb,
YyryH, AIOpaTtoMUHUNA, OpoH3a). IlpuMeHeHHWe MeTayioB W CIUIAaBOB B OBITY H
MPOMBIIIJIEHHOCTH.
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Memanner A-epynn

[[lenounble MeTamabl: TOJNOXKEHWE B llepuoguueckoll cHUCTEME XHUMHUYECKHUX
anemeHToB [[.MI. MenaeneeBa, CTpOo€HHME HX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkue M XUMUYECKUE CBOMCTBa (Ha TMpPUMEpPE HATPUS U Kajus), MOJy4CHHE.
OKcuabl ¥ TUAPOKCUALI HATpud W Kaimus. [[pyMeHeHHEe IIEeTOYHBIX METAIOB U HX
coelMHEeHUM. bruonornueckas pojib HaTPUS U KaJus.

[IlenoyHO3eMENBHBIE METAIIBI MATHUK W KaJIbIUU: MOJIOXKEHUE B [leprnoanueckon
CUCTEME XUMHUYECKUX 3JieMeHTOB [[.11. MeHieneeBa, CTpOCHUE UX aTOMOB, HaX0XKJICHUE
B 1npupone. DPuU3WUECKME ¢ XUMHYECKHE CBOMCTBA MarHusT W KAJIbIHS.
Baxueiiimme coelUMHEHUS KalbIlds W MarHus (OKCHJ, THIPOKCHUJI, COJIM), CBOMCTBA,
npuMeHeHue. JKeCTKOCTh BOIBI M CHOCOOBI ee ycTpaHeHus. KpyroBopoT KaibIus
B IPUPOJIE.

AnoMuHUNA: TI0N0)KeHUE B Ileproanyeckord CUCTEME XHMMHUYECKHUX DJIEMEHTOB
.. MengeneeBa, CTpOEHME aroma, HaxoxJeHue B Tnpupone. Dusumueckue u
XUMUYECKHUE CBOMCTBA altoOMUHUA. AMQOTepHBIC CBOMCTBA OKCHAA W THUIPOKCHIA
anmoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIIJIaBOB.

Memannvr b-epynn

OO6mast xapakTepucTKa MeTauioB b-rpynn (HOOOYHBIX MOATPYIN): MOJIOKEHHE
B Ilepuoguueckoil cucreme xumuueckux snemeHToB .M. MenneneeBa, 0coOOEHHOCTH
CTPOEHHS aTOMOB. SIBI€HUE «IIPOBaJIay JIEKTPOHA HA TPUMEPE CTPOEHUS ATOMOB XPOMa,
Menu, cepeOpa. BaeHTHbIE cocTOsSHHS aToOMOB O-3JIEMEHTOB, CTEIEHH OKHUCIICHHSI
aTOMOB B COEAMHEHUSX. 3aBUCUMOCTb KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIIOB H
TUAPOKCUIOB METAJJIOB OT 3HAYEHUS CTEIEHU OKHUCIIEHUS 3JEMEHTa B COCIMHEHHUH
(Ha mpumepe coeauHeHnid xpoMa). [lepBoHavYaIbHBIE NMPEACTABICHUS O KOMIUIEKCHBIX
COEIMHEHUSX.

Mens u cepeOpo: CTpOE€HHE aTOMOB, CTeneHW okucieHus. OOmme KpaTkue
OpeaCcTaBieHUuss O (U3NYECKUX U XHMHYECKHX CBOMCTBaX MPOCTHIX BEIIECTB
(B3aMMOJIEHCTBHE C KUCIOTaMHU-OKUCIUTENSAMU), 00 UX OKCHJIAX, TUAPOKCUAAX U COJISX,
ux mnpuMmeHeHud. [IpencraBienuss 006 aMMHUAYHBIX KOMIUIEKCax cepebpa W MeH.
KauecTBeHHbIE peakiinu Ha KaTUOHBI Meau (2+) u cepedpa.

[{uHK: cTpoeHue aToMa, CTENEHb OKUCICHUA. XapaKTepucTuka (U3NYECKUX U
XUMHYECKUX CBOWCTB, NpPUMEHEHHUE, aM(pOTEpHbIE CBOMCTBAa OKCHAA U TUAPOKCHA.
KadecTBeHHbIE peakliiy HAa KaTUOHBI IMHKA.

XKene3o: crpoeHHe aroMa, CTENEHW OKuciIeHWs. HaxoxxaeHwe B mpupofe.
dusnyeckue U XHMHUYECKHE CBOMCTBA JKeile3a, NMpUMEHEHue. buonormyeckas poib
xene3a. Oxeuasl, ruapokcu bl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U
nonyueHue. KauecTBeHHbIE peakiiui Ha KaTHOHBI Jkene3a (2+) u xene3a (3+). UyryH u
CTajb — CIUIaBbI Xkese3a. [I[pon3BoACTBO YyryHa U CTajdu. DKOJIOTHYECKHE MpOOJIeMBbl,
CBSI3aHHBIE C METAIUTYPTUYECKUMH POU3BOACTBAMU.
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IKcnepumenmanvbHoe u3yueHue 8eujecms U A61eHUU.:

O3znakomileHre ¢ 00pa3liaMu METaNIOB U CIUJIABOB, UX (DU3MYECKUMU CBOMCTBAMM.
MopenupoBanue METAUIMYECKOW  KPUCTAJUIMYECKOM  PEIIETKH. N3yuyenne
B3aMMOJICHCTBUS METAIOB C BOJIOM, C pacTBOPAMM COJIEHW M KHCIIOT, MCCIIEIOBaHUE
MPOIIECCOB DJIEKTpOJiM3a pacTBOpoB xjopuaa Menu (ll) u wommna kamus, koppo3uu
MeTaioB. M3ydeHue oCOOEHHOCTEW B3aUMOJEWUCTBHS OKCHAOB KajblUsi W HATPHUS
C BOJIOM, MX THAPOKCUIIOB — ¢ OKcusioM yriepoza (IV) u kucnoramu. U3ydenne cBOWCTB
KapOOHAaTOB W THAPOKApOOHATOB KaNbIMs, >KECTKOW BOjbI. M3ydeHue mpoIeccoB
MOJIYYEHUs TUJIPOKCUIOB XKejle3a, UX XUMUYECKUX CBOMCTB. M3ydueHue mnpu3HAKOB
MPOTEKAHMsI KAYECTBECHHBIX PEaKIMil Ha WOHBI (MarHus, KaJbIlWs, aJlOMHUHHUS, [IMHKA,
xkenesza (2+) u xenesa (3+), menu (2+). HaGmrogenue u onucaHue OKpallldBaHUS
IJIAMEHU MOHAMHU HaTpusi, Kanus U Kanblus. MccnegoBanue am@OTEpHBIX CBOMCTB
rupokcuaa amoMuHus, ruapokcuga xpoma (lll) u ruapoxcupa muHka. Perienue
HKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaxkHeile MeTaibl U UX COSTUHEHUSD.

XuMHA U OKpPY:KaOUIas cpeaa

BeniectBa n MaTepuaibl B IOBCEAHEBHOM KU3HU YeJIOBEKA. BakHeline BelecTBa
U MaTepHasbl, 00JIaCTM WX MpUMEHEeHHus. be3omacHoe HCMOJIb30BaHHUE BEIIESCTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas momomp TpH XHMHYECKHX OXKOrax
1 OTPaBJICHUSX.

Hosbie maTepuaibl v TexHoJIOrUU. [[pUHINNBI «3€T€HON XUMUN.

XUMHSIT U 300pOBbE. 3HAUEHUE M3YYAEMbIX XHMHUUYECKUX DJIEMEHTOB M UX
coeMHeHUM sl (QYHKIMOHUPOBAHMS OpraHu3Ma 4enoBeka. [loHsTHEe O 370pOBOM
oOpa3ze >KU3HH.

XYUMHUYECKOe 3arps3HEHUE OKPYXKAIoMmed Cpefbl. IKOJOTHYECKHE MPOOIIEMBI,
CBSI3aHHBIE C COCAMHEHUSAMHU YIJIEPOJA, a30Ta, CEPbI, TsHKENbIX MeTauioB. [loHsThe
o II/IK. Ponp XuMuu B peIieHUH SKOJIOTHIECKUX TTPOOIIEM.

IDKcnepumenmanbHoe u3yueHue 8eujecms U A6IeHUU.:

O3zHakomiieHHe ¢ 00pa3iiaMu MaTepralioB (CTEKIIO, CTIIAaBbl METAJIJIOB, MOJUMEPHbBIE
Marepuainsl). OnpenesieHre KUCIOTHOCTU MPUPOJIHBIX BOJ. MoaenupoBaHue mnpoiecca
o0pa3oBaHUs KUCIOTHOTO JIOXKIsI, H3y4EeHUE €ro BO3CHCTBUS Ha MaTEPHAIIBI.

IloBTOpEeHHe 1 00001IEHNEe 3HAHN OCHOBHBIX Pa3/1ejioB KypcoB 8—9 kiaccoB

[Tepuonunueckuii 3akoH u [leproanueckas cucreMa XMMAYECKUX AJIEMEHTOB B CBETE
MIPEJICTABJICHUM O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCIMHEHUM B EPHOJIaxX U TPYIIaX.

CrtpoeHue BelecTBa B TBEPJOM, JKHAKOM M Tra3000pa3HOM COCTOSHUHU. Buibl
XUMHUYECKON CBSI3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THMNA KPUCTAIMYECKOMN
PEIIETKU U BUJA XUMUYECKON CBSI3HU.

Kimaccudukamus  XMMHUYECKHX  peakIuid 10  pa3IudyHbIM  ITPU3HAKaM.
[IporHo3upoBaHre BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIICHHUI B pa3IMIHbIX
YCJIOBUSIX HA OCHOBE MPEICTABICHUN XUMUYECKON KUHETUKU U TEPMOJIUHAMUKH.
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XUMUYECKUE peakuu B pacTBopax. l'mapomus comedl. Peaknuum oxucneHus-
BOCCTAHOBJICHHUS. DJIEKTPOJIN3.

CBoiicTBAa  KHCIOT, OCHOBAHMM M COJE€d B  CBETE€  IPEICTABICHHAN
00 ANEKTPOIUTHYECKON JUCCOIUALMU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUX.

Mesxcnpeomemmnie céaszu

Peanuzanuss MeXnpeIMETHBIX CBA3€M 0IpU HM3ydeHHH XUMUU B 9 Kiacce
OCYILECTBIISIETCSI Yepe3 MCIOJIb30BaHUE KaK OOLIMX E€CTECTBEHHO-HAy4YHBIX TOHSTH,
TaK ¥ MOHATHUMN, IPUHATHIX B OTJCIIBHBIX €CTECTBEHHBIX HAayKaX.

OO0mre ecTecTBEHHO-HAYYHbIE TMOHATHS: SIBJIEHHE (MPOLIECC), HAy4dHbId (DaKT,
TMIOTEe3a, TEOpHUsS, 3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaus, MepHUOIUIHOCTD,
HAOJIOJICHUE, OKCIIEPUMEHT, MOJEIUPOBAHHME, H3MEPEHUE, MOJIENb, TEXHOJIOTHS,
MaTepHUabl.

®duszuka: BEUIECTBO, TeNO, (PU3MUeCKUe BEIMYUHBI, €IUHUIBI U3MEPEHUs, Macca,
00bEM, KOIMYECTBO TEMJIOThI, aTOMBI U MOJIEKYIIbI, arperaTHbIe COCTOSIHUE BEIECTBA,
CTPOCHHE Ta30B, KUIKOCTEH W TBEPIbIX (KPUCTAIIIMUECKHUX) TEJ, KpHUCTaNIMYecKas
peleTka, 3JIEKTPOH, SIIPO aTroMa, MPOTOH, HEUTPOH, MOH, HYKJIUJ, M30TOIbl, KBAHTHI,
paZloaKTUBHOCTh, aib(a-, OeTa- M raMMa-u3IydyeHUEe, OIIJIEKTPUUECKUH 3apsj,
IPOBOJHUKH, MTOJYIIPOBOJHUKH, AUIJIEKTPUKH, COTHEUHBIN CIEKTP, pa3iokKeHHe 0enoro
CBETa B CHEKTP.

buonorus: skxocucrema, Ouocdepa, orocuHTE3, Mpoiecchl OOMEHa BEIIECTB,
MUHEpaJIbHBIC YIOOPEHUS, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTAaTeILHBIE BEIIECTRA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpATbl, TOPHbIE MOPOJbI, IOJE3HBIE
MCKOTaeMbI€, TOTNINBO, BOJHBIC PECYPCHI, TIaHeTa 3eMJIS.

TexHomorus: CTPOUTENbHBIE TEXHOJOTUH, CEIbCKOXO3SHCTBEHHBIE TEXHOJOTHH,
TEXHOJIOTUU 3JIEKTPOHHOIN MPOMBIIIIEHHOCTH, HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUSI IPOrpaMMbl OCHOBHOTO 00IIEro o0pa3oBaHUs
JIOCTUTAIOTCSL B XOJ€ OOy4YeHUs XUMHHM B €IUHCTBE Y4YEOHOW M BOCHUTATEIbHOU
NeSTeIbHOCTH 00pa30BaTeNIbHON OpraHu3alid B COOTBETCTBUU C TPaJWLUOHHBIMU
POCCUICKMMHU  COLMOKYJbTYPHBIMH M  JYXOBHO-HPaBCTBEHHBIMH  LIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE TPABUIIAMH U HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATM3ALUN 00yYatOUXCsl.

JInyHOCTHBIE pE3yIabTAThI OTPAKAIOT TrOTOBHOCTD oOy4Jarommxcs
PYKOBOACTBOBATHCSI CUCTEMOW IMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN M PaCIIMPEHUE
OINbITA JICSTEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) INATPHOTHYECKOr0 BOCIIMTAHHUSA

IMPOABJICHUC HCHHOCTHOT'O OTHOIICHUA K OTCUCCTBCHHOMY KYJIbTYPHOMY, HAYYHOMY
N UCTOPHUYCCKOMY HACJICANIO, IIOHUMAHUC 3HAYCHU S XUMHYECKOU HaYKU U TCXHOJIOTHHU
B JKU3HHU COBPCMCHHOI'O O6IHGCTBa, B PAa3BUTHUHU SKOHOMHUKHU Poccum u cBoero PETruoHa;

2) rpa’kIaHCKOr0 BOCTIMTAHUSI:

IIPEACTABJIEHNE O COLMAIIBHBIX HOPMAX U MPABUIIAX MEXKIIMYHOCTHBIX OTHOLICHUM
B KOJIJIEKTHBE, MIPOSBIICHUE KOMMYHUKATUBHON KYJIBTYPhI B pAa3HOOOpa3HOW COBMECTHOU
JEATENBHOCTH;

CTpeMJIeHHE K B3aMMOIIOHMMAHUIO M B3aUMOIOMOIIM B TMpollecce y4eOHOU u
BHEY4YEOHOU JeATEIHLHOCTH;

TOTOBHOCTbH OIIEHUBATh CBOE MOBEJICHUE U TTOCTYNKU CBOMX TOBAPHUILECH C MO3UILIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUM MOCTYIKOB;

3) hopMupoOBaHNS IIEHHOCTH HAYYHOT O MO3HAHMSA:

MHPOBO33PEHUYECKUE TMPEJCTABICHUSI O BEIIECTBE W XUMHUYECKOM peakiluu,
COOTBETCTBYIOLLIME COBPEMEHHOMY YPOBHIO pa3BUTHUs HAyKd U HEOOXOAMMBIE
JUTsl TOHUMAaHUS CYITHOCTH Hay4HOM KapTUHBI MUPA;

OCO3HAHHME IIEHHOCTHM HAYYHOTO TMO3HAHWS JUIsl Pa3BUTHS KaXJOro 4YeJIoBeKa
Y TIPOM3BOIUTENBHBIX CHJI OOLIECTBA B IIEJIOM, POJIM U MECTa HAyKU «XUMHUS» B CUCTEME
HAay4YHBIX MPEACTABICHUM O 3aKOHOMEPHOCTSX PAa3BUTHUS TPHUPOJIbI, B3aMMOCBA3IX
YEeJIOBEKA C MMPUPOJHON U TEXHOJIOTUUECKON CPEIIOH;

MO3HaBaTeIbHAss MOTHBALIUS U UHTEPEC K 00YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTH
K CaMOpa3BUTHI0O U CaMOOOpa30BaHUIO, K HCCIENOBATEIbCKOW NI€ATENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPABIICHUS U YPOBHSA JaIbHEHIIIETO 00YICHHUS;

4) BOCIMTAHUS KYJIbTYPbI 310POBbSI:
OCO3HAHUE IIEHHOCTH >XU3HHM, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/I0POBBIO,
yCTaHOBKA Ha 370pOBbIH 00pa3 >KM3HU, OCO3HAHWE MOCIEICTBUN U HEMPUSATUE BPEIHBIX
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NpUBBIUEK (YMOTpPEOJICHHs] alIKOTroJisl, HApPKOTHKOB, KYpEHHs), HEOOXOJUMOCTH
COOMIOZICHUST TIpaBUJ OE30MaCHOCTH TPU OOpaIlleHHH C XUMUYECKUMH BElIECTBAMU
B YUCOHBIX U KU3HCHHBIX CHTYAITHX;

5) TpyaoBOro BocnuTaHMUs:

dbopMupoBaHUE  IIECHHOCTHOTO  OTHOIIEHUS K  TPYIOBOM  JEATEIHHOCTU
KaK ©CTECTBEHHOM NOTPEOHOCTHM YEeJOBEKa M K HCCIENOBATEIbCKON IesATeIbHOCTU
KaK BBICOKO BOCTPEOOBAHHON B COBPEMEHHOM OOIIIECTBE;

pa3BuTHE HHTEpeca K TMpodeccusiM, CBSI3aHHBIM C XHUMHEH, B TOM YHCIIEC
K npodeccusiM HaydyHOU cQepbl, 0CO3HAHHWE BO3MOXHOCTH CaMOpealn3allid B 3TOU
cdepe;

6) 3K0I0rM4ecKOro BOCUTAHUS:

OCO3HAaHWE HEOOXOIWMOCTH OTHOIICHHWS K TPUPOAEC KaK HCTOYHHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYI€CTBOBAHUS;

MOBBIIIEHUE  YPOBHS  DKOJIOTUYECKOM  KYJIbTYpbl: NPUOOPETEHUE  ONbITA
IUTAHUPOBAHUS TIOCTYIKOB M OIIEHKH MX BO3MOXKHBIX MOCJEACTBUH ISl OKpYXKalolen
Cpellbl; OCO3HAHHE TIJI00ATBHOrO XapakTepa JKOJIOMYECKHX MpoOjeM U TmyTed Hux
pElICHUs; CIOCOOHOCTh MPUMEHSITh 3HAHUS, MOJIy4aeMble MPU H3YYEHUH XUMUH,
JUISL pelieHus 3a7ad, CBSI3aHHBIX C OKPYXAaIIIEH Ccpeaoil; aKkTUBHOE HEMPUSITHE
JICUCTBUM, TPUHOCIIIUX BPEI OKPYXKAIOWIEH Cpeae; OCO3HAHWE CBOCH POJU KaK
rpakKJaHUHA U MOTPEOUTENS B YCIOBUAX B3aUMOCBSI3HU MIPUPOTHON, TEXHOJIOTHYECKON U
COLIMAIIBHOW Cpel; TOTOBHOCTh K YYacTHUIO B MPAKTUYECKOW AESATEIbHOCTH
AKOJIOTUYECKOW HAIIPaBJIEHHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe pe3yabTaThl 00yJaIONUXCsl, OCBOMBIIUX MPOTPaMMy IO XUMUU
OCHOBHOTO 0OmIEro o00pa3oBaHUs, BKIIOYAIOT: YCBOCHHE MEKIUCIMILTHHAPHBIX
(MeXIpeaMEeTHBIX) MOHATHH, OTPaKAIOIIUX MaTepUAIbHOS €AMHCTBO MHpa M IPOIECC
MO3HaHMS (BEIIECTBO, CBOMCTBO, DHEPTUsl, SBJIICHUE, HAy4YHBIH (DaKT, 3aKOHOMEPHOCT,
TUIIOTE3a, 3aKOH, TEopus, HaOIOJCHUE, U3MEPEHHE, HCCIEeIOBaHUEe, AKCIECPUMEHT U
IpyTue); OBJaJCHUE YHUBEPCAIbHBIMH YUeOHBIMU AeHCTBHSAMH (IIO3HABATEIbHBIMHU,
KOMMYHHUKATHBHBIMH, PETYJIATHBHBIMH), BOKHBIMH JUIS TOBBIICHUS 3()()EKTHBHOCTH
OCBOCHHUS CONEp)KaHHMSA Y4eOHOTO mpeameTa, (opMUpOBaHMS KOMIIETCHIIMM, a TaKKe
MPOEKTHO-UCCIEAOBATEILCKON  JESITEIBHOCTH  OOYYalolUXCi B Kypce XUMUH;
CIIOCOOHOCTB MX HCIIOJB30BaTh B YIEOHOM, MO3HABATEIILHOM M COIIMATIBHOM MPAKTHKE.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA
ba3oBble Jiornueckue aeiicTBUA:

YMEHUS UCIOJIb30BaTh MPUEMbI JJOTUYECKOTO MBIIIJICHUS TIPU OCBOCHUM 3HAHUWM:
PacKpbIBaTh CMBICII XUMHMUYECKUX MOHSATHUU (BBIAEIATH HUX CYIIECTBEHHBIC MPU3HAKH,
yCTaHABJIUBaTh B3aMMOCBS3b C JAPYTMMH TOHATHSMH);, aHAJIU3UPOBATh, CPaBHUBATH,
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000011aTh, BBIOUPATh OCHOBAaHMS Ul KJIacCU(UKAIIMKM U CUCTEMATU3alUi XUMUYECKUX
BEILECTB M XUMHUYECKUX PEaKLMM; yCTaHABJIMBATh INPUYUHHO-CIICACTBEHHBIC CBA3U
MEXAy OOBEKTaMH H3YYEHHUS; CTPOUTHb JIOTUYECKHE paCCyKJIEeHUsS (MHIYKTUBHBIE,
JNeAYKTUBHbIE, TI0 AaHAJOTHM); NpeajJaratb KpPUTEPUH U  BBIABIATH  0OLIUE
3aKOHOMEPHOCTH U IIPOTUBOPEUHS B U3y4aEMBbIX ITPOLECCAX U SABJICHUAX; €1aTh BbIBObI
U 3aKII0YEHUS; YMEHHUS NPUMEHATHh B NpPOLECCe MO3HAHMS MOHATUS (TpeaMETHbIE
U METaNpeAMETHBIEC), CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, HCIOJb3yEMbIE B XHUMHH,
peoOpa30BbIBaTh MOJIEIbHBIE MPECTABICHUS — XUMUYECKUM 3HAK (CUMBOJI 3JIEMEHTA),
xumuyeckas (GopMmysia U ypaBHEHHUE XMMHUUYECKOW PEAKIMU — MPU PELIEHUU y4eOHBIX
3aa4; C Y4YETOM OTUX MOJCIBHBIX IIPEACTABICHUM XapaKTEPU30BATh H3y4acMble
XUMHUYECKHNE BEIIECTBA U XMMUYECKUE PEAKLIUH.

ba3oBbIe uccienoBaTeabCcKHe 1eMCTBUA .

YMEHHS MPUMEHATH METOAbBl HAYYHOIO IIO3HAHHS BEIIECTB W  SIBIICHUU
Ha SMIUPUYECKOM U TEOPETUUECKOM YPOBHSX B yUeOHOM MO3HABATEIBHON U ITPOCKTHO-
HCCJIEOBATEIBCKON JIEATEIIFHOCTH;

YMEHHS UCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE HMHCTPYMEHTA O3HAHUS
U CaMOCTOATEIbHO CTaBUThb BOMNPOCH; aHAIM3UPOBaTh (aKThl, BBISBIATh U
dbopMyIMpoBaTh MPOOJIEMY, OMPEACIATh 11eb U 3a/Ja4M, COOTBETCTBYIOIINUE PEIICHUIO
npoOJeMbl;  TpeajiaraTh  OMHCATEIbHYI0 MWW  OOBACHUTEIBHYIO THIIOTE3y H
OCYIIECTBIIATH €€ MPOBEPKY; YMEHUS IPOBOJUTH U3MEPEHUSI HEOOXOIUMBIX TapaMETPOB,
BBIYUCJICHUS, MOJCIUPOBAHUE, HAOMIONCHUS M DKCIEPUMEHTHl (peajbHble U
MBICJICHHBIE), CaMOCTOSATEJIbHO  TMPOTHO3UPOBATH  pe3yJbTaThl, (OPMYJIUPOBATH
0000IIIeHNsT W BBIBOJABI 10 pe3yJibTaTaM MPOBEIECHHOTO OIbITa, HWCCICIOBaHNUA,
COCTaBJIATH OTYET O MPOJICITAHHON padoTe;

Pa6ora ¢ undopmaumneii:

YMEHUS  OPHEHTHUPOBATbCA B  PAa3IMYHBIX  HCTOYHUKAX  HHGOpMAINH
(Hay4HO-TIONYJISIpHAsL JIMTEpaTypa XUMHUYECKOTO COAEpP>KAHMs, CIPaBOYHbIE MOCOOMUS,
pecypcel  MHTepHera); aHanmu3upoBaTh HMHGOPMALMIO M KPUTHYECKH OLICHUBATh
ee JOCTOBEpHOCTb U HENPOTUBOPEYUBOCTb, OTOMPATh U HMHTEPIPETHPOBATH
uH(pOpMAIMIO, 3HAUYMMYIO JUIS peUIeHHs y4eOHOM 3aJady; yMEHHUS NPUMEHATH
pasiauYHble METOABI U (POPMYIHPOBAThH 3alpPOCHl MIPU MOUCKE U O0TOOpe MHOpMaIuu,
HEOOXOAMMOM JJisi BBIIOJHEHMsS YYEOHBIX 3aJad; HCIOJIb30BaThb HHPOPMALIMOHHO
KOMMYHUKATUBHBIE TEXHOJOTHH U PA3TUYHBIC MOMCKOBBIE CHCTEMBI; CAMOCTOSITEIIEHO
BBIOMpATh ONTHUMaNbHYIO (opMy mpeacTaBieHus HHPOpMaUUH (CXeMbl, TpaduKw,
IUarpaMmbl, TaOJMHIIBI, PUCYHKH W Ipyrue (OpMbl); yMEHHUS HCIOIb30BaTh HAYYHBIN
3K B KauecTBe  cpenctBa  paboOThl ¢ XUMHUYECKOW  MHGOpMAIMEH;
NPUMEHSATh MEXKIPEIMETHbIE 3HaKW M CHUMBOJBL, (GOpMyIbl, abOpeBHATYPHI,
HOMEHKJIATypy, HCIONB30BaTh M MPeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISTHOCTH.
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KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE y4YeOHbIE 1eCTBHUA

yMeHHs OOIlIeHHs (MUCbMEHHOM W YCTHOM KOMMYHMKAIMHU): TPEICTaBIATh
IIOJIYYCHHBIEC PE3YJIbTAThl NO3HABATEILHOM JACATEIBHOCTH B YCTHBIX U IHCBMEHHBIX
TEKCTaX; MyOJIMYHO BBICTYNATh C MIPE3EHTALIEN pe3yIbTaTOB BBIITOJIHEHUS XUMUYECKOTO
DKCIIEpUMEHTa (MCCIIEeIOBAaTEeNLCKONM JTabopaTOpPHOM MM TPAKTUYECKOW padoTHhI,
y4eOHOro TMpoeKTa); B XOJA€ Juajora M (WiId) JAUCKYCCHMM 3aJaBaTh BOMPOCHI
no OOCYXKJaeMOil TeMe W BbICKa3bIBaTh HJEH, (HOPMYIMPOBATH CBOM MPEITIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEJIOAKEHHON 3a1a4H;

YMEHHSI y4e€OHOrOo COTpYyJIHHUYECTBA (TPYIMIOBasi KOMMYHMKAIMsI): y4acCTBOBATh
B TpymmnoBbix (opmax paldOThl: IJIAHUPOBATH OPraHMU3ALUI0 COBMECTHOM pabOThI,
OIPEAEISATh CBOKO POJib, PACHPENEISATh 3aauyd MEKIY YWIEHAMH TPYIIIbI; BBIIOJHATH
CBOIO 4acTb PabOThI, KOOPAMHUPOBATH CBOM JEHCTBHUS C JACUCTBUAMH APYTrUX UJICHOB
KOMAaH/Ibl, OIMPEEIATh KPUTEPUH MO OLIEHKE KAaueCTBA BBIMOJHEHHOW pabOThI; pemiaTh
BO3HHUKAIOIIME MPOOIEMBI Ha OCHOBE yueTa 00X HHTEPECOB U COTTIaCOBAaHUS TTO3UIIMM,
y4acTBOBATh B 00CYX/IEHUU, 0OMEHE MHEHUSIMHU, «MO3TOBOM IITYpPME» U IPYTHUX (hopMax
B3aUMO/ICHCTBUS.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

OBJIa/ICHHE YHUBEPCAJIbHBIMU YYE€OHBIMU PETYISATUBHBIMU JACHCTBUSMU BKIIIOYACT
pa3BUTUE CaMOOpraHU3alii, CAMOKOHTPOJISI, CAMOKOPPEKIIUU, B TOM YHUCIIE:

YMEHHUS pemaTh Yy4eOHble M HUCCIIEAOBATENbCKUE 3aJaud: CaMOCTOSITENIbHO
BBIOMpATh CHOCOO pemieHus y4eOHOW 3ajaur (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHusi, BEIOUpaTh Hanbosee MOAXOASIINNA ¢ YIETOM CaMOCTOSATEIbHO BBIJEIEHHBIX
KPUTEPHUEB), TUIAHUPOBATH CBOIO pabOTY MPH PEIICHUN YIeOHOW HITH UCCIIeI0BATEIbCKOM
3aJ]a4; Ha OCHOBE MOJIYYEHHBIX pE3yJIbTaTOB (POPMYIHPOBATH 0OOOIIEHUS U BBIBOJHI,
MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TPOIECCOB; aHAJIM3UPOBATh PE3yJIbTAThI:
COOTHOCUTh CBOM JCHCTBHS C IJJAHUPYEMBIMH pe3yJbTaTaMH, OCYILECTBISAThH
CAMOKOHTPOJIb  JIESITEIbHOCTU; KOPPEKTUPOBATH CBOIO JIEATENbHOCTH HAa OCHOBE
caMOaHaJIM3a U CaMOOIIEHKH.

INPEAMETHBIE PE3YJIBbTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOSHHUS MPOrpaMMbI MO XUMHUU OCHOBHOTO OOIIETo
oOpa3oBaHusi Ha YriIyOJEHHOM YpPOBHE HMMEIOT OO0IIee COJEp)KATEIbHOE SJIPO
C MpPEIMETHBIMHM pe3yjibTaTaMH 0a30BOTO YpPOBHS, COIJIACOBAHBI MEXAY COOOM, 4TO
MO3BOJISIET PEANM30BBIBATh YIIIyOJEHHOE W3YUYE€HUE KaK B PaMKax OTJENbHBIX KJIAaCCOB,
TaKk ¥ B paMKax peajin3allid MHAWBHUYaJbHBIX 00pa30BaTeNIbHBIX TPACKTOPUN, B TOM
YHClie UCTIOJb3YsI CETEBOE B3auMo/eiicTBIe opranu3anui. [1o 3aBepiieHun peanuzanuu
OporpaMmsbl  yrilyOJ€HHOTO YpOBHSI OOydaromiMecs CMOTYT JleTallbHee OCBOUTh
MaTepual, OBIAJETh PACIIMPEHHBIM KPYTOM MOHSATUN U METOOB, pelIaTh 3aaun 0ojee
BBICOKOTO YPOBHSI CITIO’KHOCTH.
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[IpenmeTHbIE pe3yabTaThl BKIIOYAIOT: OCBOSHHE 00 yUaIOIIMMUCS HAyYHBIX 3HAHUM,
YMEHHUI U cocoO0B JIEUCTBUM, CHEUBUUECKUX JIJIS MPEAMETHOU 001acTu «XUMUs»;
OCHOBBI HAyYHOT'O MBIIJICHHS; BUJIBI ICSITEILHOCTH 110 TIOMYYEHUIO HOBOT'O 3HAHUS, €TO
WHTEPIpETAINH, MPeoOpa30BaHHUIO W TPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U PeaTbHBIX
KU3HCHHBIX  YCJIOBHSX; O0OECIIEYMBAIOT BO3MOXKHOCTH  YCIICTHOTO  OOYYCHHS
Ha CJIEIYIOIIEM YPOBHE 00pa30BaHUs.

K xonIty oOyuenus B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 YyUAIOIINXCS YMEHUM:

pacKpbIBaThb CMBICI OCHOBHBIX XUMHUUYECKHUX TIOHSATHUM: aroM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, METAJUI, HEMETAJUI, aJJIOTPONUs, MPOCTOE BELIECTBO, CIIOXKHOE
BEUIECTBO, CMECh (OJHOpPOJHAsT M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEIbHAs
aTOMHasi U MOJEKYJISpHas Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JOJs XMMHUYECKOTO DJIEMEHTa B COEAMHEHUH, MOJSIPHBIM 00BEM,
OTHOCUTENbHASI TUIOTHOCTh Ta30B, OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, aM(OTEpHBIN
oKcua, amM(pOTEPHBIN THAPOKCHJ, XUMHUYECKas PpEaKmus, KIacCHU(PUKAIMSI PEaKIU:
pEaKUUU COECIWHEHHUS, PEAKUUU PAIOKEHUS, PEAKIIMU 3aMELICHUs, PeaKuu OOMEHa,
9K30- M SHIOTEPMHUYECKHE pEaKlHH; TEIIoBOM 3(PPeKT peakuuu; sSapo aToMma,
AJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOWTalb, PaJdyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAsE U HEMOJISIpHAs KOBAJEHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHHOH,
pacTBOp, MaccoBasi JI0JIS BEIIecTBa (MPOIICHTHAs KOHIIEHTPAIlUs) B PaCTBOPE, MOJISIpHAs
KOHLIEHTpALMs BEIIECTBA B PACTBOPE; JIEKTPOOTPULATEILHOCTh, CTENEHb OKUCIEHUS,
OKUCJIIUTETM W BOCCTAHOBHUTENM, OKHUCIEHHUE M BOCCTAHOBIIEHHE, OKHCIUTEIbHO-
BOCCTaHOBHTEJIbHBIE PEAKIIMU, METO/I AJIEKTPOHHOT0 OasaHca;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TTOHATUNA U TPUMEHSTh 3TH
MOHSTHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAILICHHUII;

WCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJIi COCTaBJICHHUS (OPMYN BEIICCTB
Y YPaBHEHUN XUMHMYECKUX PEAKLINN;

OTIPECNIATh BAJIGHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX, CTCIICHD
OKHUCJICHHUSI DSJIEMEHTOB B OWHApPHBIX COCIMHEHUSX, NPUHAIJICKHOCTh BEUIECTB
K OMNpEJCICHHOMY KJIacCy COEQUHEHUN 1o ¢dopMynaMm, BHAbl XMMHUYECKOW CBS3H
(KOBaJICHTHOM Y MOHHOM) B HEOPraHUYECKUX COCTUHEHUSX;

pPacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHMSI MacChl BELIECTB, TOCTOSIHCTBA COCTAaBa,
[lepuognueckoro 3axkona J[.M. MeHneneeBa, aTOMHO-MOJICKYJISIPHOM TEOPHUH, 3aKOHA
ABOrajzipo u €ro cieJCTBUM, MPEACTABICHUN 0 HAYYHBIX METOAaX MO3HAHUS, B TOM YHUCIIC
AKCIEPUMEHTAIBHBIX M TECOPETUUECKUX METO/IaX MCCIACAOBAHUS BEIIECTB M U3Y4YCHUS
XUMHUYECKUX PEaKIUi;

JEMOHCTPUPOBATh TOHUMAHHE NMEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
AJEMEHTOB OT uX mnojoxkeHuss B llepuoguyeckold cuUCTEMeE: ONHUCHIBaTh H
xapaktepu3oBath TabmuuHyto (opmy [lepumomuueckoit CHUCTEMBI XUMUYECKHUX
AJIEMEHTOB: pPa3inyarTh MOHATUS «rJaBHas mnoAarpynmna (A-rpynma)y U «mobodyHas
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noarpynmna (b-rpymma)», «Manpie Nepuoabl» U «OONbIIME MEPUOMb», COOTHOCUTH
0003Ha4YeHUs, KOTOpble uMeloTcs B Tabnuie «llepuogmueckass cucreMa XUMHUYECKUX
anemeHToB /.M. MenneneeBa», ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XUMUYECKAX DJJEMEHTOB (COCTaB W 3apsja  sAapa, OOINee YHCIO AJICKTPOHOB
U pacIpeAesICHHE UX 10 AJICKTPOHHBIM CJI0SIM);

OOBSCHATH  CBSI3b  NOJIOKEHUs  dJieMeHTa B Ilepuommueckoil  cucreme
C pacmpeleseHUEM DJIEKTPOHOB 110 DJHEPreTHUECKUM YpPOBHSM, TMOAYPOBHAM U
OpOUTAIIIM aTOMOB TIEPBBIX YETHIPEX MEPHOJIOB,;

KJIaCCU(UIIUPOBATh  XUMUYECKHE DJIEMEHTHI, HEOPraHMYECKHUE  BEIeCTBa,
XUMUYECKHAE peaknuu (10 YMCIy W COCTaBy YYACTBYIOIIMX B PEAKIMH BEIICCTB,
10 TerI0BoMY 3P deKTy);

XapaKkTepu3oBaTh (OMUCHIBaTh) (PU3NUECKHE U XUMHUYECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB: KHUCJIOpPOJa, BOAOpPOAA, BOJIbI, OOIIME XMMHUYECKHME CBONCTBA
OKCHJIOB, KHUCIIOT, OCHOBAHM U COJIEH, TeHETUYECKYIO CBSI3b MEXK]ly HUMH, TTOATBEPHKAasi
IpUMEPAMH MOJICKYIIIPHBIX YPaBHEHUH COOTBETCTBYIONINX XUMHUYCCKUX PEAKIIHA;

OIMMCHIBAThH POJIb KMCIOPOA, BOJOPOIA M BOJBI B IPUPOIHBIX MPOIIECCaX, B KUBBIX
OpraHm3Max, WX MPUMEHECHHE B PA3JMYHBIX OTPACISX MPOMBIIIICHHOCTH, BO3MOXKHOE
WCITIOJIb30BAaHUE B COBPEMEHHBIX TEXHOJIOTHSX;

OOBSCHATH U MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHHS, BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKHUX TMPEBpalICHUNH B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO WM MOJSIPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJBHYIO JOJI0 XHMHYECKOTO 3JIEMEHTa B COCAMHCHUH,
MAacCOBYIO JIOJIF0 XMMHYECKOTO JJeMeHTa 1o (opMmylsie COCOUHEHHUS, HaXOIHTh
npocTeiyo (HopMysy BEIIECTBA IO MAacCOBBIM HIJIM MOJBHBIM JOJSIM D3JICMEHTOB,
MacCOBYIO JIOJIO BEIIECTBA B pPAcTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEIIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI 110 YPABHEHHSIM XUMHUYECKOW PEaKIINH;

MIPUMEHSATHh OCHOBHBIC OTIEPAIIN MBICITUTEILHOMN IS TEILHOCTH — aHAJIA3 W CHHTE3,
CpaBHEHHE, O00OOIICHHE, CHCTEMAaTHU3aINio, KIACCU(UKAINIO, BHISBICHUE MPUYMHHO-
CIIICTBEHHBIX CBSI3€d — JIJI1 U3YUEHHsI CBOMCTB BEIIECTB M XMMHYECKUX PEaKIIHi,
€CTECTBEHHO-HAY4YHbIE METOIbl TTO3HAHUSI — HAOJI0/IEHHEe, U3MEPEHUE, MOICIIMPOBAHUE,
HKCIIEPUMEHT (peabHbIM U MBICICHHBIN) — I OCBOCHUS Y4€OHOTO COJICPIKaHMUS;

pacKpbIBaTh CYIIHOCTh IPOIIECCOB OKUCIICHHUS W BOCCTAaHOBJICHHS, COCTAaBISATH
YpaBHEHHUS  TMPOCTBIX  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  peakmuii  (MeToaoM
AIIEKTPOHHOT O OaaHca);

YCTaHABJIMBATH CBSI3M MEXIY PEaTbHO HAOJIOJaeMbIMU XUMHUECCKUMU SIBJICHUSAMUA
U TIPOIeCCaMU, TMPOWCXOMSIIUMH B MaKpO- M MHUKPOMHUPE, OOBICHATH MPUYHHBI
MHOTO0Opa3usi BEHIECTB, COOTHOCUTh XUMUYECKHE 3HAHUSA CO 3HAHUSMU JIPYTUX
y4eOHBIX TIPEIMETOB,;

coOmonaTh TpaBwia Oe30macHOW paboOThl B JTAOOPATOPUH TPHU HCTOIH30BAHUU
XUMUYECKON TIOCYbl U O0OpYHOBaHMS, a TAKXKE MpaBWia OOpaIieHUs C BEIIECTBAMU

24



denepanbpHas padboyas nmporpamma | Xumus. 8—9 kimacchl (yriryOaEHHBIA yPOBEHB)

B COOTBETCTBHH C HHCTPYKIIUSIMU BBITIOJTHEHUS Ta00OPATOPHBIX OMBITOB M MPAKTUIECKUX
paboT 1O MOJIYYEHHIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJA U KUCIOPO/A),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPENEIICHHOW MacCOBOM JOJIEH pPacTBOPEHHOrO
BEIIECTBA, PEIICHUIO OSKCIEPUMEHTAIBHBIX 3a7ad 1o TemMe «OCHOBHBIE KIACChI
HEOPTaHWYECKUX COCTMHECHUNY;

JE€MOHCTPUPOBATH BIIAJICHHE OCHOBAMU XMMHYECKOW TPaMOTHOCTH, BKJIIOUAIOIIEH
yMeHHUs 0e30MacHOro oOpallleHHs C BELIECTBAMH, MCIOJIb3YEMBbIMH B IOBCEIHEBHOM
KU3HHM, a Tak)Ke 3HAHWE TMPaBWJI TOBEACHUS B IEIIX COEpexKEHUs 30POBbS H
OKPYKarollen Cpebl.

K xoH1y oOyueHus B 9 kjacce npeMETHbIE PE3YJIbTAThl HAa YIIIyOJIEHHOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUaAIOUINXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX ITOHATUI: XUMUUYECKHUM 3JIEMEHT, aTOM,
MOJIEKYJIa, HWOH, KaTHOH, AaHWOH, DJJIEKTPOOTPULIATEIILHOCTb, CTENEHb OKUCIICHUS,
XUMHYECKast peaKiusi, TeToBoi 3PPEeKT peakluu, MOJIb, MOJISIPHBINA 00BEM, pacTBOD;

ANEKTPOJMUTHL, HEAIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT JIUCCOLMALHUs, pPEaKUuu
MOHHOTO OOMEHa, THUIPOJIM3 COoJieH, oOpaTuMble M HEOOpaTHMbIE PEaKIIHH,
OKHUCJIUTEITbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE
U BOCCTAHOBJICHHE, D3JIEKTPOJIU3, aUIOTpOnus, aM(OTEepHOCTh, XUMHUYECKAs CBS3b
(koBaJeHTHasl, MOHHAs, METAUIMYECKAs), MEXMOJEKYJIpHbIE B3aHUMOJCHCTBUS
(BomopoaHasi  cBs3b, Cwibl Ban-nep-Baanbca), KOMIUJIEKCHBIE — COEAMHEHHS,
KPUCTAIUTMYECKUE PEIIeTKH (MPUMHUTHBHAs KyOuueckas, OO0BEMHO-LIEHTPUPOBAHHAsS
KyOudeckas, rpaHelleHTPUPOBaHHAsT KyOMdecKas, TeKcaroHalbHas MJIOTHOYITaKOBAHHAs),
KOPpO3Us METaIOB, CIUIABBI, CKOPOCTh XMMHMUYECKOW PEAKIUH, KaTalu3, XUMUYECKOe
paBHOBECHE, BJIEMEHThl XMMHUYECKOM TEPMOJMHAMHMKM KaK OJIHOM W3 TEOPETUUYECKUX
OCHOB XMMUH; IIpesienbHo nonyctuMas konuenTpauus (111K);

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX NOHITUI U IPUMEHSTH 3TU
MOHSTHS IIPU ONMCAHWUU BELIECTB U UX MPEBPAILCHHI;

MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBjieHHUS (OpMYJT BEIIECTB U
YPaBHEHUU XUMHUYECKUX PEAKIINN;

ONpPEACNATh BAJEHTHOCTH M CTENEHb OKUCICHUS XHMHYECKUX DJIEMEHTOB
B COCIMHEHMAX PA3IMYHOIO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OIPEACICHHOMY
KJIacCy COeIMHEHUM 1o (opMmysiaM, BUIbl XUMUYECKOW CBSI3U (KOBAJIEHTHOM, MOHHOM,
METaUNIMYECKON) B HEOPraHWYECKUX COCAUHEHUSX, 3apsA] HOHAa MO XHWMHYECKOU
dbopMyIe, XxapakTep Cpelbl B BOJHBIX PAacTBOpPaX HEOPraHWYECKHX COCAMHEHHWH, TUI
KPUCTAJNTMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbich llepuoguueckoro 3akona /.M. MenaeneeBa u J1eMOHCTPUPOBATh
ero MOHMMAaHHUE: OIMHUCHIBATh U XapaKTepu3oBaTh TabauuHyro Gopmy I[lepuoanueckoit
CUCTEMBl XMMHYECKHMX 3JIEMEHTOB: pPa3lnyarh IMOHATHA «A-rpynmna» u «b-rpymmay,
«Majble MepPHOAbD» U «OONbLINE MEPUOABDY; OOBSICHATH CBSA3b MOJOXKEHHUS JIEMEHTa
B llepuonnueckoil cucreMe € paclpenesieHUEM 3JEKTPOHOB IO 3HEPreTHYECKUM
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YPOBHSAM, TIOJYPOBHSM M OpOUTAISIM aTOMOB TMEPBBIX YEThIpEX MEPUOJIOB;
BBIJICIISITH OOIIME 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB 3JIEMEHTOB U UX COSAMHEHUN
(KUCIIOTHO-OCHOBHBIX M OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX CBOWCTB OKCHIOB U
THUAPOKCUIIOB) B MpEACiax MaJbIX IMEPUOIOB U TJIABHBIX MOATPYMI C YI€TOM CTPOCHHS
WX aTOMOB;

PacKpbIBaTh CMBICI TEOPHUH JICKTPOJIUTUUECKON TUCCOIMallNg, 3akoHa ['ecca u ero
CJIEACTBUM, 3aKOHA JCHUCTBYIOIIMX MAcC, 3aKOHOMEPHOCTEW W3MEHEHUSI CKOPOCTH
XUMUYECKOM  PEaKIuu, HalpaBICHHUs CMEMICHUS  XUMHUYECKOTO  PaBHOBECHS
B 3aBHCHUMOCTH OT Pa3INYHbIX (DAKTOPOB;

KJaCCU(UIIUPOBATh  XUMUYECKHE DJIEMEHTHI, HEOPraHMYECKHUE  BEIeCTBa,
XUMHUYECKUE peakuuu (MO0 YUCIYy W COCTaBYy Y4YacTBYIOIIMX B PEAKIUU BEIIECTB,
o TemIoBoMy 3(@eKTy, Mo arperaTHoMy COCTOSHHIO PEAareéHTOB, MO HM3MEHEHUIO
CTENEHEW OKHUCIIEHUS XUMUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTajin3aTopa);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHUE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB HEOPTraHWYECKMX COCIWHEHWW, TOATBEp)KIas JTO OIHUCAHUE NpPUMEpaMu
MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

COCTABJISITh YPABHEHUS: JICKTPOJUTUYECKOM JTUCCOLMAIIMU KHUCIOT, IIEoued U
COJICH; TOJIHBIE W COKpAIllCHHbIE YpPaBHEHMS PEaKIMii HOHHOTO OOMEHa; peakIui,
MOJATBEPXKIAIONINX  CYIIECTBOBAHME TEHETHUYECKOW CBS3M MEXKIy BeIIECTBaMU
pa3IMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh MPOIIECCOB THUPOJIM3a COJIEH MOCPEACTBOM COCTABJICHUS
KpaTKUX HOHHBIX M MOJCKYISPHBIX yYPaBHCHWM PEAKIIUNA, CYIIHOCTh OKHCIHUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN MOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOIO OajaHca ITUX
peaxkLuu;

IPENICKa3bIBaTh XapaKTep CPebl B BOAHBIX PACTBOPAX COJICH;

XapaKkTepru30BaTh (OMHUCHIBATh) (U3MUECKHE W XUMHUUYECKHE CBOWCTBA MPOCTHIX
BEIIECTB (KHUCIOPOA, 030H, TpaduT, anMas, KpeMHuii, 60p, a3oT, docdop, cepa, XJop,
HATPWUM, KaluWid, MarHWi, KaJbIMi, aTIOMUHHM, JXeIe30, Meab, IUHK, cepedpo) u
00pa30BaHHBIX UMH CJIOKHBIX BEIIECTB, B TOM YUCJIE UX BOJHBIX PACTBOPOB (aMMHUAK,
XJIOPOBOAOPO, cepoBoaopos, okcunabl yraepomga (II, IV), xpemuus (IV), azora
(1, 1, 1L, 1V, V) u dochopa (III, V), cepor (IV, VI), cepHucras, cepHas, a3oTHas,
dbocdopHasi, yronpHas, KpEeMHHEBas KHUCIOTBI, OKCHUIbI M TUJPOKCHIbl METAJUIOB
IA—I1A-rpynn, amomunus, meau (1), nunka, xenesza (I u I1D));

MOSICHATH COCTaB, OTACIBbHBIC CIIOCOOBI TIOTYYEHUS U CBOWCTBA CIIOKHBIX BEIICCTB
(KUCTIOPOICOACPIKAILINE KUCIOTHI XJI0pa, a30TUCTast, OOpHasi, YKCYCHasi KUCJIOThl U HX
coyu, ranoreau sl kpemuus (1V) u dpocdopa (111 u V), okena u ruapokeun xpoma (111),
NepMaHTraHaT KaJjus;

OMKCHIBATh POJIb BAKHEHIIMX M3Y4aeMbIX BEIIECTB B MPHUPOJHBIX MPOIECCaX,
BJIMSTHUE HA JKUBBIC OPraHW3MBbI, MPUMEHEHHWE B PA3JIMYHBIX OTPACIAX SKOHOMUKH,
WCIOJIb30BaHUE JIJISI CO3/[aHUSI COBPEMEHHBIX MAaTEPHAJIOB U TEXHOJIOTHUH;
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IPOBOJUTH PEAKIUHU, MOATBEPKAAIONIME KAYEeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIIECTB, PACMO3HABAThH OMBITHBIM IYTEM COJEpKalluecs B BOJAHBIX pacTBOpPaxX HOHBIL:
xJjopua-, Opomua-, uogua-, cynbdar-, docdar-, kapOoHAT-, CWIMKAT-, CYJIbPUT-,
Cynb(huI-, HUTPAT- U HUTPUT-UOHBI, THJIPOKCUI-UOHBI, KATUOHHI aMMOHHUS, MarHus,
KaJIbIIMS, aTFOMUHUS, xKene3a (2+) u xenes3a (3+), meau (2+), IUHKA;

OOBSCHAThP W TIPOTHO3MPOBATH CBOWCTBA BAKHEWUININX W3yYacMbIX BEIICCTB
B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTHU OT UX
CBOMCTB, BO3MOXKHOCTh TIPOTEKAHMSI XUMUYECKHUX TIPEBPAIICHUH B Pa3IMYHBIX YCIIOBUSIX
Ha OCHOBE PaCCMOTPEHHBIX AJICMECHTOB XUMHUECKOW KUHETUKHA U TEPMOIUHAMHUKMY;

BBIYUCIIATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcCChl BEIIIECTB, MACCOBYIO
JIOJI0  XMMUYECKOr0 3JIeMEHTa MO (OpMysie COEIMHEHHs, MAacCOBYIO JIOJIO BEIEeCTBa
B PAacTBOpPE, MOJIBHYIO JIOJIF0 XMMHMYECKOTO »JJIEMEHTa B COCIUMHEHHH, MOJISIPHYIO
KOHIICHTPAIIMIO BEIECTBA B PACTBOpPE, HAXOAUTH MpOCTEiIIyio (GopMmyiry BeriecTBa
[0 MacCOBbIM WMJIM MOJIbHBIM JIOJSIM 3JIEMEHTOB, MPOBOAMUTH PACYEThI MO YPABHEHUSIM
XUMHUYECKHUX PEaKIMi ¢ Y4ETOM HEAO0CTaTKa OJIHOTO U3 PEareHTOB, MPAKTUYECKOTO BBIXO/a
NPOYKTa, 3HAYECHUSI TEIJIOBOTO A deKTa PeaKIum, OIPEAEISITh COCTaB CMECei;

coOmofaTh mpaBwia Oe30MmacHO paboThl B J1a0OpPaTOpPUU MpPH HMCHOJIB30BAaHUU
XUMHUYECKOM TOCY/IbI U 00OpYIOBaHMs, a TAKKe MpaBuUiia OOpalleHHs C BEIIeCTBAMU
B COOTBETCTBHH C HHCTPYKITUSMH BBITTOJTHEHHS JIJAOOPATOPHBIX OIBITOB M MPAKTHIECCKUX
paboT 1O MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHAKa M YTIEKUCIOTO
raza) U PEIICHUIO DJKCIEPUMEHTAIBbHBIX 3a7ad MO TeMaM Kypca, IPEACTaBIAThH
pe3ybTaThl SKCIEpUMEHTa B (hOpMe BBIBOJIOB, JOKA3aTEIbCTB, I'paUKOB, TaOIHI] U
BBISIBJISITH AMITUPUIECKHE 3aKOHOMEPHOCTH;

IPUMEHSTH OCHOBHBIC OTEPAIlN MBICIUTEIHHON ACSITEIILHOCTH (aHAJU3 U CUHTE3,
CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTU3aIluI0, BBIABICHUE MPUYMHHO-CIICICTBEHHBIX
CBsI3€H) MPU U3YYEHNUH CBOMCTB BEIIIECTB U XUMUYECKUX PEAKIINH, BJIaJIE€Th €CTECTBEHHO -
HAYYHBIMA METOJAaMHM TIO3HaHUs (HAOMIO/IEHHWE, U3MEpeHue, MOJCIMPOBAHHUE,
HKCIIEPUMEHT (peabHbIM U MBICJICHHBIN);

MPUMEHSATh TpaBWiia 0€30MacHOr0 OOpaIieHusi C BEIIECTBAMHU, MCIOIb3yEeMbIMU
B TIOBCETHEBHOW JKW3HHW, TMpaBWIa TIOBEICHUS B IMEIAX COEPEKEHUs 370POBBS
U OKpY>Karollel NpUupOHON Cpeibl, TOHUMATh Bpe/l (OMaCHOCTh) BO3/ICUCTBUS HA )KUBBIC
OpPTaHW3MBbI ONPECICHHBIX BEIICCTB, MOSICHATh HA MPHUMEpPax CHOCOOBI YMEHBIECHUS
U TPEeIOTBpAICHUS] UX BPEAHOTO BO3JICUCTBUSA, 3HAUCHUE >KUPOB, OEIKOB, YrIE€BOIOB
JUTsl OpraHu3Ma 4eliOBeKa;

WCIIOJIb30BaTh MOJYYEHHbIE MpEACTaBiIeHUs O cdepax mnpodheccHoHaTbHOMI
NESATENHbHOCTH, CBS3aHHBIX C HAYKOW W COBPEMEHHBIMH TEXHOJIOTHSIMH, KaK OCHOBY
JyIst IpoheccuoHaIbHOM OPUEHTAITUH U 1J11 OCO3HAHHOTO BHIOOPA XUMHUH KaK MPO(PUIBLHOTO
npeaMeTa Mpu MPoI0JKEHUN 00yUeHUs Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHus;

y4acTBOBATh BO BHEYPOUYHOW MPOEKTHO-UCCIEAOBATEIbCKON  JEATEIbHOCTH
XUMUYECKOM U  XHUMHUKO-DKOJIOTMYECKOW  HAMpaBIEHHOCTH, MPHOOPECTH  OIBIT
MPOBEICHUSI y4E€OHBIX HCCIEAOBAHUM B YCJIOBHUSAX 00pa30BaTENbHBIX OpPraHu3allui, a
TaK)Ke OpraHu3aluii (LEHTPOB) TOMNOJHUTEIHHOIO 00Pa30BaHuUs JETEH.
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8 KJIACC
No | HaumenoBanue pasznesnoB u | KomuuectBo OcCHOBHBIE BUABI A€ATEIHLHOCTH
1 Conepxanue o0yueHUsI
n/m| TeM y4yeOHOro mpeamera 4acoB o0 yyaroumxcs

Pa3znen 1. [lepBoHavanbHbIe XMMUYECKHE MOHATHSA

1.1

XuMHs — BasKHas 00J1acTh
€CTECTBO3HAHUS U
MPaKTUYECKON
JESITENIbHOCTH YeJIOBEKa

6/10

XuMHUs — BaKHAs 00J1aCTh
€CTECTBO3HAHUS U MPAKTUYECKON
NeATeNIbHOCTU uenoBeka. [Ipenmer
XUMUHU. Poiib XuMHH B )KU3HH
yenoBeka. Kpatkue cBeneHus

00 UCTOPUU BOZHUKHOBEHUS U
Pa3BUTHUS XUMHUHU. XUMHUS B CUCTEME
Hayk. Tena u Bemectsa. Ousznueckue
W XUMHUYECKHE CBOICTBA BEIIECTB.
ArperatHbie COCTOSIHHS BEUIECTB.
[ToHsITHE O TEOPETUUECKUX U
AMITUPUUECKUX METOAaX MO3HAHUS

B €CTECTBEHHBIX HayKaXx.
[IpencraBineHnss 0 HAy4HOM ITO3HAHUU
Ha SMIIUPUYECKOM YPOBHE:
Ha0II0/IcHNUEe, U3MEpPEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE,
BbIuucieHue. [lpeacrapnenus

O HAYYHOM ITO3HAHUU

PackpbIBaTh CMBICI U3y4aeMbIX
IIOHSATHUH.

PackpbIBaTh posib XUMHUU B IPUPOJIE U
’KU3HU YeJIOBEKa, €€ CBsI3b C APYTUMU
HayKaMHu.

XapakTepu3oBaTh HAYYHbIE METO/BI
W3Y4EHUS IPUPOJIBIL.

PasnnuaTte 4uCThIE BEIIECTBA U CMECH;
TOMOI'€HHbIE U TE€TEPOr€HHBIE CMECH.
HaGmronath u onuchIBaTh 0OBEKTHI
IIPU NPOBEACHUH JEMOHCTpAIUi 1
71a00pPaTOPHBIX OMBITOB 0 U3YUCHUIO
(U3UYECKUX CBOWCTB BEIECTB,
CrI0co00B pa3neeHus cMecel
BEIIECTB.

IIpoBOAUTE XUMUYECKUN DKCIIEPUMEHT
IIPU pa3JieJIeHuu cMecel (Ha mpuMepe
OYHCTKH MIOBAPEHHOU COJIM) B XOJI€
MpaKTU4YeCcKoil paboTsl Ne 2.

1 3/4 yueOnbIx yaca B HEAEIIO.

28



denepanpHas pabodas nporpamMma | Xumus. 8—9 kinaccel (yriyOJIEHHBIH YPOBEHB)

Ha TEOPETUUYECKOM YPOBHE: HAy4YHbBIC
(bakThl, MpodiieMa, TUIoTe3a, TEOPHs,
3aKOH.

S3bIk xumMuu. MIcTtounnkmn
XUMHUYECKON MH(MOpMAaIIUH.

[TonsiTue o MeTomax padoOTHI

C XUMUYECKUMU BEIIIECTBAMU.
O6opynoBaHue MIKOJILHON
XUMHUYECKO J1ab0paTopuHu.

[IpaBuia 6e301acHOro oOpaleHus

C BEIIECTBaMU U JIa0OpaTOPHBIM
000pyI0BaHHUEM.

YucTeie BENIECTBA U CMECH.
[Ipupoanbie cMecu: BO3IYX,
MPUPOJHBIN Ta3, HePTh, TPUPOAHBIC
BOJIbl, TOPHBIE TTOPOJIbI U MUHEPAIIBI.
[ToHsITHE O TOMOT€HHBIX

U TeTepOoreHHbIX cMecsix. CrocoOb
paznenenus cmeceid. OuncTka
BEILIECTB.

IKcnepumenmanvHoe uzyyeHue
eeuiecme u sA6aeHU
Jlemoncmpayuu:

3HAaKOMCTBO C XUMUYECKOM MOCYIO0M,
C TIpaBujIamMu pabOTHI B JJAOOPATOPUU U
npremMamu oOpalleHus

C JabopaTOPHBIM 000PYAOBAHUEM.

CirenoBaTh NpaBUiIaM NOJIB30BAHUS
XUMHYECKOU MOCYJION U
nabopaTopHBIM 00OPYIOBAHHEM,

a TaKXXe MpaBuiiaM oOpaleHus

C XUMHYECKMMU BELIECTBAMU

B COOTBETCTBHM C HHCTPYKLMEN
MIPU BBIMOJIHEHUH MPAKTHYECKON
pabotsl No 1.

BricTpauBars pa3BEpHyThIE
[IMCbMEHHBIE U YCTHBIE OTBETHI

C onopoi Ha uH(pOpMaIUIO

13 yueOHUKA U IPYyTrue UCTOYHUKHU
uH(popMaIuu, rPaMOTHO
UCITIOJIb30BaTh U3Y4CHHBIN
MTOHATUMHBIN anmapar Kypca XUMHUHU

29



denepanpHas pabodas nporpamMma | Xumus. 8—9 kinaccel (yriyOJIEHHBIH YPOBEHB)

dusnyeckrue CBOMCTBa 00pa3IoB
HEOPraHWYECKUX BEIIECTB — METAJJIOB
Y HEMETAJLJIOB.

CrniocoOnI pazaenieHust cmecei
(¢punbTpoBaHUE, BhIAapUBAHKE,
JTUCTUIUISALINS, XpoMaTorpadus).
Jlabopamopuvie onvimol:

N3ydenue u onvcanue pU3nIeCcCKux
CBOWCTB 00pa31[0B HEOPraHUYECKUX
BEIIECTB.

N3ydenue cnocoOOB pazneneHus
cMecel (¢ MOMOIIBI0O MarHuTa).
Ilpakmuueckue pabomol:

Ne 1. IlpaBuna paboThl B 1abopatopuu
U IpUEMBI 0OpaIeHUS

C JabopaTOPHBIM 000PYAOBAHUEM.

No 2. Paznenenue cmecei (Ha mpumepe
OUYUCTKH MTOBAPEHHOMN COJIN)

1.2

BemectBa n xXuMmmuueckue
peakuuu

19/28

ATOMBI U MOJIEKYJIbl. XUMUYECKUE
sneMeHTbl. CUMBOJIBI XUMUYECKUX
31eMEHTOB. [IpoCThIE U CIIOXKHBIE
BelllecTBa. MeTasuibl U HEMETAILIBI.
BemecTBa MONEKYISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHUS.
Xumuueckas hopmyna. BaieHTHOCTB
aTOMOB XMMHUYECKUX AJIEMEHTOB.
3aKOH MMOCTOSTHCTBA COCTABa BEIECTB.

PackpbIiBaTh CMBICT U3y4aeMBbIX
MOHSATHUM U 3aKOHOB M PUMEHSATH 3TH
MOHSTHSI TIPYU ONKHCAHUU CBOWCTB
BEIIECTB U UX MPEBPAIICHUM.
Paznuuate pusmveckue u XuMUIECKUe
SBJICHUS, OOBSICHITH UX CYIIIHOCTh

C TOYKH 3pEHHUS] aTOMHO-
MOJIEKYJIIPHON TEOPUHU.

OrnpeaensiTh MPU3HAKA XUMUYECKUX
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OnpeneneHrie BAJICHTHOCTH
AJIEMEHTOB 10 (hopMyiiaM OUHAPHBIX
COCJIMHEHUH U cocTaBlieHne popmy
OMHApPHBIX COCTUHEHUI

10 BaJICHTHOCTH 3JIEMEHTOB.
OTHOcHUTENbHAS. aTOMHAs Macca.
OTHOCUTENBHAA MOJIEKYJIIPHAs Macca.
MaccoBas 107151 XUMHYECKOTO
sreMeHTa B coequHennu. Haxoxaenue
npocTere GopMyIbl BEECTBA

10 MACCOBBIM JIOJISIM 3JIEMEHTOB.
KomnuecTtBo BemecTBa. Monb.
MonsipHas macca. BzaumocBsa3b
KOJIMYECTBA, MACCHI U YHCIIa
CTPYKTYPHBIX €IMHUI] BEILIECTBA.
PacueTsl o hopMynamMm XuMHUECKIX
coequHeHn. MolsipHast Macca cMecH
BelecTB. MoJbHast 107151 XMMUYECKOTO
AJEMEHTa B coequHeHn. HaxoxaeHue
npocteiiieit Gopmyibl BelecTra

110 MOJIBHBIM JIOJISIM 3JIEMEHTOB.
DuU3NYECKUE U XUMUYECKUE SIBIICHUSI.
Xumuyeckas peakius U ee MpU3HaKU.
VY cnoBust NpOTEKaHUST XUMUYECKUX
peakiuii. 3aKOH COXPaHEHHS MaCChl
BEILECTB. ATOMHO-MOJIEKYJIIpHAs
teopusi. JKu3Hb U 1eATeIbHOCTD

PCaKIiA, YCIIOBUS UX TTPOTEKAHMSI.
KnaccudunupoBaTh XUMHUYECKHE
peakiuu (1o YUCIIy U COCTaBy
pearupyronmx u 00pa3yrommxcs
BEILIECTB).

Hcnonb30BaTs XUMHUUYECKYIO
CUMBOJIUKY, HOMEHKJIATYpPY.
CocraBysiTh (HOpMYIIbl OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTHU U
OTIPECIIATh BAJICHTHOCTh

o (opMynam BELIECTB.
PaccraBnsaTe Ko3(h(PHUIIMEHTHI B cXeMax
XUMUYECKUX PEaKIIH.

Habmonath 1 onuchiBaTh 0OBEKTHI
P TIPOBEACHUU JEMOHCTpAIil U
71a60paTOPHBIX OMBITOB.
[TpoBOIUTE BEIYUCIICHUS

1o ¢hopMysiaM U TI0 YpaBHEHHSIM
XUMHUYECKON peaKiinH.

[IpuMeHsTh ecTeCTBEHHO-HayYHbIe
METO/IbI TTO3HAHUS (B TOM YHCIIC
HaOJIOICHNE, MOJISTTMPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE OTIepaIiuu
MBICIIATEIILHON IeATETLHOCTH
(cpaBHeHuUe, Kiaccudukaiys)
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M.B. JlomoHOCOBa. XUMHYECKHUE
ypaBHEHHS. THUIIBI XUMHUYECKHUX
peakuuii (COeIMHEHUsI, Pa3TIOKECHHUS,
3amMmerenusi, oomeHa). Pacuerst

110 XUMHUYECKHM YPaBHCHUSIM.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

duznyeckne cBOMCTBa 00pasoB
HEOPraHMYECKUX BEIIECTB — METAIIIIOB
Y HEMETAJLIOB.

OO6pa3iibl BEIIECTB KOJIMUYECTBOM

1 Momnb.

dusndeckue siBiICHUs (IIaBJICHHUE
BOCKa, TastHUE JIbJa, PACTHPAHHE
caxapa B CTYIIKE, KUTICHUE 1
KOHJICHCAIIMS BOJIBI).

XuMHudecKue SBJICHUS (TOPCHHE
CBEYH, MTPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aUMOICHCTBUE COJIbI
WJIM MEJa C COJITHOM KMCIOTOM).
Habmronenne npu3HaKkoB IPOTEKAHUS
XUMHUYECKUX PEaAKIMi (pa3iosKeHne
caxapa, B3auMOJICHCTBHE CEPHOU
KHUCIIOTHI C XJIOPUJOM Oapus,
MOJIYYCHHE U Pa3I0KEeHUE THAPOKCHIA
menu (Il) mpu nHarpeBanum,
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B3aMMO/JICHCTBUE XKEJe€3a C PACTBOPOM
comu menu (I1).

OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHHMSI MaCCBI.

Jlabopamopmvie onvimol

Onucanue GU3NIECKUX CBOMCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.
Habmronenne ¢pusnuecknx (TutaBieHue
BOCKA, TasHUE JIbJIa) U XUMUYECKUX
(ropeHue cBeud, MPOKAIUBAHUE
MEJIHOM MPOBOJIOKH) SIBJICHUH.
HaOmonenue u onucanue npu3HaKoB
IPOTEKaHUS] XUMUYECKUX peaKui
pa3HBIX THUIIOB.

Buviuucnenua:

OTHOCUTEJILHOU MOJIEKYJIIPHOW MacChl
BEIIECTB, MOJISIPHOM Macchl, MacChl
BEIIECTB U KOJIMYECTBA BEILIECTBA;
MacCOBOM J10JIM XUMUYECKOTO
areMeHTa Mo GopMysie COSINHEHMUS,;
npocTeiiieil popMyIbl BelecTBa

110 MacCCOBBIM WJIM MOJIbHBIM J0JSIM
AJIEMEHTOB;

I10 YPpaBHCHHAM XHUMHYECKOU PCaAKIINM:

KOJINYCCTBA BCIICCTBA, MAaCChI
110 U3BCCTHOMY KOJIUYCCTBY BCIICCTBA,
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Macce peareHTOB WU ITPOTYKTOB
peakiuuu

Hroro no pazneny

25/38

Pa3zges 2. BakHeiiue npeacTaBuTe/ M HEOPraHMYEeCKUX BellecTB

2.1 | Bo3ayx.
IlonsaTue o razax.
Kucnopon. Oxcupsl

14/19

IIpencrasnenus o razax. Boznyx —
cMech ra3oB. CocTaB BO3ayXa.

3akoH ABorajpo. MossipHbIil 00bEM
ra3zoB. OTHOCUTEJIbHAS TJIOTHOCTh
ra3zoB. OmnpeneneHrue OTHOCUTEIbHON
MOJIEKYJISIPHOM MacChl ra3000pa3Horo
BEILECTBA 11O U3BECTHOU
OTHOCUTEJIbHOW IJIOTHOCTH.
OO0BbEMHBIE OTHOIIIEHUS TA30B

MIPU XUMUYECKUX PEAKITUSX.
Kucnopon — aseMeHT u nmpocroe
BenlecTBO. Haxoxxnenue kucnopoa
B IIpUpoe, pu3nyeckue u
XUMHUYECKHE CBOMCTBA (peakIuu
ropeHus u okucienus). [Ipoueccobl
OKHCIICHUS B )KUBOU MPUPO/IE.
Oxcuapi.

[IpuMeHneHune Kkuciopoa.

CrocoObl moTy4YeHus KUCIopoaa

B J1a00paTOpPUU U MPOMBIILIICHHOCTH.
[TonsiTHE O KaTaNIMU3aTOPE.
KpyroBopot kuciopoia B mipupoze.
O30H — ayuIOTpOITHAS MOU(DUKAITUS

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUN U TPUMEHSTh ITH MOHATHUS
IIPU OIIMCAHUU CBOMCTB BEUIECTB U UX
IIPEBPALICHUN.

XapakTepu3oBaTh (OMUCHIBATH) COCTAB
BO3/yXa, (pU3nuecKre U XMMHUECKHE
CBOMCTBA KHCIIOPOJA, CIIOCOOBI €ro
IIOJIYYEHHSI, IPUMEHEHNE U 3HAUCHHE
B IIPUPOJE U KU3HU YEIIOBEKA.
CpaBHUBATh peakIuy TOPEHUS U
MEJJIEHHOT'O OKHCIIEHUS.

Cobupats npudop AJs MOIydEeHHUS
KHCIIOpPOJa.

Pacrio3HaBath ONBITHBIM MMYTEM
KHACJIOPOI.

Hcrnonp30BaTh XMMUYECKYIO
CHUMBOJIUKY JIJIsl COCTaBJICHUS POPMYI
BELIECTB, MOJIEKYJISIPHBIX YPaBHEHHI
XUMHAYECKUX PEAKIUN C yYaCTHEM
KHCIIOpOAA.

OOBACHATH CYHTHOCTh IKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.
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Kuciopoaa. O30HOBBIN CIIOH, €ro
3HA4YEHUE ISl 5KUBBIX OPTaHU3MOB.
Pazpyiienue 030HOBOTO ClOs.
TemnoBoit 3G hekT XuMuIecKon
peaKkIuu, TEPMOXUMHUYECKUE
YpaBHEHHUSI, DK30- U SHJIOTEPMHUUECKUEC
peakiuu.

TommuBo. Mcnionp30Banue yrisi u
ME€TaHa B Kau€CTBE TOILIMBA.
3arpsizHenue Bo3nyxa. [lonsarue

0 MMapHUKOBOM 3 (deKTe.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A61eHUll
Jlemoncmpayuu:

KonnuectBeHHOE OnpeneeHne
coJiepKaHus KUCIOpoa B BO3AYXE.
[Tonydyenue, coOupanue U U3y4yeHue
CBOWCTB KHUCJIOPOJA.

HaOmronenue B3auMoIENCTBUS
BEILECTB C KUCIOPOJOM U YCIOBUI
BO3HMKHOBEHUS U MPEKPAILLICHUS
TOpPEHUSI.

Jlabopamopmuwiii onvim
O3HakomJjieHrEe ¢ 00pa3liaMu OKCUIOB
Y OIMCAaHHUE X CBOWCTB.
llpakxmuuecxas paboma

Ne 3. Tlonydenue u cobupanue

CrnenoBaTh npaBuiiaMm 0€30MacHOMN
paboThI B TabopaTopuu Mpu
MCIOJIb30BAaHUU XUMHUYECKOU MOCYIbI
1 000pyZOBaHUS, a TAKKE MPaBUIIaM
oOpaleHus ¢ TOPrOYMMHU BEIIECTBAMU.
ITnaHupoBaTh U OCYILIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, POBOJIUTH
HaOJFOICHMS, IeJIaTh BHIBOJIBI

0 pe3yJbTaTaM IKCIIEPUMEHTA

IIpU [IPOBEJCHUH TaOOPATOPHBIX
OIBITOB M MPAKTHYECKOW PabOTHI.
BbIyucisaTh KOIMYECTBO BEIIECTBA,
00BEM Taza o Gopmynam.
[IpoBOaUTE pacuéThl MO YpaBHEHUSIM
XUMHUYECKUX PEaKIIMii: KOJIUYeCTBa,
00BEMa, MacChl BEIIECTBA

M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHToB Uiu
POAYKTOB peaKII1u.

VYuyacTBOBaTh B COBMECTHOM paboTe

B IIape WU TPYIIIIE.

BricTpanBars pa3BEpHyThIE
MMICEMCHHBIC U YCTHBIE OTBETHI

C OIopoi Ha UHMOPMAIIHIO

13 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM umcie MHrepuera
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KUCJIOPOJIa, U3YUEHUE €TO CBOMCTB.
Buviuucnenus:

00bEMa, KOJIMYECTBA BEIECTBA Ta3a
10 U3BECTHOMY €TI0 KOJIMYECTBY
BEILIECTBA, OOBEMY;

OTHOCHUTENHLHOH INIOTHOCTH I'a30B;
OTHOCUTEILHOU MOJIEKYJISIPHOM MacChl
ra3a 1o M3BECTHOM OTHOCUTEIbHOMU
IUIOTHOCTH;

00BEMOB T'a30B 10 yPaBHEHHUIO
XUMHUYECKON pPeaKiuy;

10 YPABHEHUAM XUMHYECKOU PEAKIINU:

KOJINYECTBA BEIIECTBA, 00hEMA, MaCCHI
10 MU3BECTHOMY KOJIMUECTBY BEIECTBA,
00BEMY, Macce peareHTOB WK
MIPOTYKTOB PEaKIIUH

2.2

Bonopog.
Ilousitue
0 KHCJIOTaX U COJISIX

6/8

Bonopon — anemeHT u mpocroe
BeuecTBo. Haxoxnenue Bogopoaa

B IIpUpoie, punyeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHNUE,
CIOCOOBI TOJTYYECHHUS.

[ToHsiITHE O KUCIOTaX U COJIAIX.
Hcnonp3oBanue BOAOPOJA B KAUYECTBE
TOILIVBA.

IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATUHN U IPUMEHSTH ITH MOHATHUS
IIpU ONMCAHUU CBOMCTB BEIIECTB U UX
IIPEBPALICHUN.

XapakTepu3oBaTh (OMHUCHIBATH)
¢bu3nYecKue 1 XUMHYECKUE CBOMCTBA
BOJIOPOJIa, CIOCOOBI €r0 MONTY4YEHUs,
MPUMEHEHUE, COCTaB KUCIIOT U COJICH.
Cobupatpe npudOp AJIs MOTYIECHHS
BOJIOpO/IA.

[Tonydatsb, cobupaTs BOJOPOI,
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[Tonyuenue, cobnpanue u
pacro3HaBaHUE BOJIOPO/IA.
BzaumonencTBre Bogopoaa ¢ OKCHI0M
memu (ID).

Jlabopamopmuwiii onvim
B3aumonencTBue KUCIOT

C MeTaJUIaMH.

Ilpaxmuuecxas paboma

Ne 4. Tlonydyenue u cobupanue
BOJOpPOJa, U3YYEHUE €0 CBOICTB.
Buiyucnenus:

00BbEMa, KOJIMUECTBA BEIIECTBA r'a3a
10 U3BECTHOMY €T0 KOJUYECTBY
BEIIECTBA WK 00BEMY;

00BEMOB Ta30B 10 YPaBHEHUIO
XHMHUYECKOW PEaKInu;

10 YPaBHEHUSM XUMHUYECKOU PEaKIIuu:
KOJIMYECTBA BEIIECTBA, 00bEMA, MaCChl
110 U3BECTHOMY KOJIMYECTBY BEIECTRA,
00BEMY, Macce peareHTOB WU
MPOJIYKTOB peaKIuu

MIPOBEPATH HA YUCTOTY U JI0Ka3bIBATh
€ro HaJIM4Hne.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JUJIsl COCTaBJICHUS POpPMYI
BELIECTB, MOJIEKYJISIPHBIX YPaBHEHUM
XUMHUYECKUX PEAKLIUHI C yUaCTUEM
BOAOpOJA.

CnepnoBath npaBuiiaM 0€30MacHOM
paloThI B J1abOpaTOpHUH MpU
MCITOJIb30BAaHUU XUMHUYECKOU MOCYIbI
1 000pyAOBaHUS, a TAKKE TIPABHIIAM

oOpalieHus ¢ TOPIOYUMHU BEIIECTBAMU.

[ImanupoBatTh U OCYIIECTBIATh
Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IIPOBOIUTH
HaOJIOICHUS, IeJIaTh BBHIBOJIBI

Mo pe3yJbTaTaM dKCTIIepUMEHTa
MIpU TIPOBEJICHUH JTaOOPATOPHBIX
OIBITOB U MPAKTHUECKON PabOTHI.
[IpoBOIUTH BHIYMCIICHUS

no opMynam U ypaBHEHUSIM
XUMHUYECKUX PEAKIIUH.
VYuyacTBOBaTh B COBMECTHOU paboTe
B TIape WX TPYIIIIE.
BricTpanBaTh pa3BépHyTHIE
MMMCbMEHHBIC U YCTHBIE OTBETHI

C OIopoy Ha UHMOPMAITHIO
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13 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM uucie MurepHera

2.3

Bopna. PactBopbl.
[TousiTie 00 OCHOBAHUAX

12/18

Bona. ®usnueckue cBoricTBa BOJEL.
Bopna xak pactBopurens. PacTBopsl.
Hacrplmenasie 1 HEHACKIIICHHBIE
pacTBOpbl. PaCTBOPpHMOCTH BEIIIECTB
B Bojie. DaKTOPBI, BIUSIOIINE

Ha pacTBOPUMOCTb TBEPIBIX U
razoo0pa3HbiX BemecTB. CrocoOb
BBIPAKCHUSI KOHIICHTPALTUU
pacTBOPOB: MaccoBasi JOJIS
PacTBOPEHHOIO BEIIECTBA, MOJISIpHAs
KOHILIEHTpauus. Poibs pacTBOpoB

B MIPUPOJIC U B )KU3HU YEJIOBEKA.
XUMHYECKHE CBOMCTBA BOJIEL.
[Tonsarue 06 ocHoBanwusax. [lousarue
00 unaukaropax. KpyroBopot BojibI
B NMpUpo/ie. 3arpsi3HEHUE TPUPOTHBIX
BOoJI. OXpaHa U OYUCTKA IPUPOIHBIX
BO/I.

JKcnepumenmanvHoe uzyyeHue
eeuiecme u A6/1eHUIL
Jlemoncmpayuu:

PactBopeHue BENIECTB ¢ pa3InMuHON
PacTBOPUMOCTBIO.

BzaumogeiicTBre BOABI ¢ MeTaJIJIaMU

PackpbIBaTh CMBICIT H3ydaeMbIX
MOHATUN ¥ TPUMEHSATH 3TH MOHSITHUS
MIPU OMMCAHUU CBOMCTB BEILIECTB U UX
MIPEBPAILLCHUN.

XapakTepusoBatb (PU3NYECKUEC U
XUMHUYECKUE CBOWCTBA BOJBIL, €€ POJIb
KAaK PaCTBOPUTEIIS B TPUPOIHBIX
nporeccax.

OnpenensTe pacCTBOPUMOCTD BEILIECTB,
MOJIb3YSICh TaOJIUIIEH paCTBOPUMOCTH.
CocTaBJisITh ypaBHEHUS] XUMUYECKHUX
pEaKUil C y4aCTUEM BOJBI.
CocTaBasaTe (hOpMYyJbl OCHOBAHUH,
JaBaTh UM Ha3BaHUs; COCTABIISTh
YPaBHEHHS] XUMUYECKUX PEAKIU

C y4acTUEM OCHOBAHHUI.

OOBICHATH CYLTHOCTb KOJIOIMUYECKUX
po0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
PUPOJIHBIX BOJI, CIOCOOBI OUUCTKHU
BOJBI OT IPUMECEN, MEPHI IO OXpaHe
BOJI OT 3arpsA3HCHUA.

AHaM3upoBaTh HHPOPMALIUIO

O BJIUSIHUY MPOMBIILIEHHOCTH
CEJILCKOT0 XO35IMCTBA, TPAHCIIOPTA
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(HaTpHUeM U KaJIbIIUEM), C OKCUJIAMHU
METaJUIOB.

HccnenoBanue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOLIBI0 MHAUKATOPOB.
Buneo marepuaiibl: 3JIEKTPOJIU3 BOBI,
CUHTE3 BO/IbI.

Jlabopamopmvie onvimol
HccaenoBanue ocoOeHHOCTEH
PaCTBOPEHMS BEMIECTB C PAZIAYHOU
PacTBOPUMOCTEIO.

[IpuroroBieHne pacTBOPOB

C OIpeaenEHHON MOJISIPHOU
KOHIIEHTpaLKUEN PaCTBOPEHHOTO
BEILIECTBA.

Ipakmuueckas paboma

Ne 5. IIpuroroBiieHne pacTBOpOB

C OIPENEIIEHHOW MAaCCOBOU 0JIEU
pacTBOPEHHOIO BEIIECTBA.
[IpuroroBiieHne pacTBOPOB

C ONPENEIIEHHON MOJISIPHOU
KOHIIEHTPALMEN PACTBOPEHHOTO
BEILIECTBA.

Buiuucnenus:

C UCIIOJIb30BAHUEM MOHSATHS
«MaccoBasi 10J1s1 BEIIECTBA

B PacTBOpEY;

U JIp. HA COCTOSIHUE OKPYXKaroIIEH
CpELBbI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCTIIEPUMEHTHI, TPOBOIUTH
HaOJI0JICHYUS, JIeIaTh BBIBOJIBI

10 pe3yJIbTaTaM IKCIIEPUMEHTA
IpU MPOBEACHUH JTAOOPATOPHBIX
OTIBITOB M MPAKTHYECKOU PabOTHI.
[TpoBOAUTE BEIYUCIIECHUS 110 TEME.
VYyacTBOBaTh B COBMECTHOM paboTe
B [1ape WJIU TPYIIIIE.

BricTpauBars pa3BEpHyThIE
MMUCbMEHHBIE U YCTHBIE OTBETHI

C OIopoi Ha UHMOPMAITHIO

13 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM uncie MarepHera.
IIpoBOaUTH TPOEKTHO-
UCCIIeIOBATENbCKUE PAOOTHI

10 U3y4aeMOMN TeEME
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C UCTIOJIb30BAHUEM TTOHATHUS
«MOJISIpHAsi KOHUECHTPpALUs
PACTBOPEHHOIO BEIIECTBAY;

C MCTOJIb30BaHUEM IPaPUKOB
pacTBOPUMOCTH ISl PACUETOB
pacTBOPUMOCTH BEILIECTB

2.4

OCHOBHBIE KJIACChI
HEOPraHUYECKUX
COeIUHEHUN

14/16

Knaccuduxariis HeopraHu4ecKux
COCIUHEHUM.

Oxcuabl. Knaccudukaiys OKCHIO0B:
coJjieoOpa3yroiire (OCHOBHEIE,
KHCJIOTHBIE, aM(OTEpHBIC) U
Hecosieo0pa3yroliue.
MexnynapoaHass HOMEHKIIATypa
OKCHUJIOB. TpuBHAIbHBIE

Ha3BaHUS OKCHUOB.

PuU3NYECKNE U XAPAKTEPHBIE
XUMHUYECKUE CBOMCTBA OKCUJIOB
(B3auMOJICHCTBUE C BOJOM,

C KUCJIOTaMU U OCHOBAHMSIMH,

C IPYTUMH OKCHUJIAMH).

[TonydyeHnue OKCHUIOB.

[TonsiTHE O TUAPOKCUIAX —
OCHOBAHUAX U KUCJIOPOICOEPKAITUX
kuciorax. Kucnorsl. Knaccudukanms
KUCJIOT. MexyHapoaHas
HOMEHKJIaTypa U TPUBUAIILHbBIC
Ha3BaHUS KUCIIOT.

CoctaBnsATh (HOpMYIIBI OKCHIIOB,
KHCJIOT, OCHOBaHUH, COJIEW U HA3BIBATh
UX 10 MEXAYHAPOIHOU
HOMEHKJIaType.

XapakTepu3oBaTh OOIINE XUMUYECKHE
CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEIIECTB, 0COObIE
CBOMCTBA UX BAXKHEHUIINX
Mpe/ICTaBUTEIIEH, UX MOTYYEHUE U
IIPUMEHEHUE.

CocTaBasiTh MOJIEKYJISIPHBIE
YPaBHEHUSI PEaKIIUH,
WUTIOCTPUPYIOIINUX XUMUYECKUE
CBOWCTBA U CHIOCOOBI MOIY4EHUS
BEIIIECTB U3YUEHHBIX KJIACCOB/TPYIIII,
a TAKXKe TOTBEP K IAFOIINX
T€HETHYECKYIO CBSI3b MEXIY HUMHU.
IIporuo3upoBaTh CBOMCTBA BELIECTB
Ha OCHOBE OOIIMX XUMUYECKUX
CBOMCTB M3Yy4E€HHBIX KJIACCOB/TPYII
BELIECTB, K KOTOPBIM OHU OTHOCSITCSI.

40




denepanpHas pabodas nporpamMma | Xumus. 8—9 kinaccel (yriyOJIEHHBIH YPOBEHB)

DU3NYECKUE U XUMUYECKHIE CBOMCTBA
KHCJIOT (B3aMMO/ICHCTBHE

C METaJJIaMH, C OKCUaMH METAJIJIOB,
OCHOBAHUSMHU U COJIIMU). Psint
aktuBHOCTH MeTaiuioB H.H. bekerosa.
[Tonyuenue kucnot. Kucnotsr

B MPUPOJIE, IPUMEHECHUE BAXKHEUIIINX
KHUCJIOT.

OcnoBanus. Knaccudukanms
OCHOBAHMU: LICIIOYU U
HEPACTBOPUMBIE OCHOBAHUS.
MexnynapoaHass HOMEHKIIATypa
OCHOBaHWM. TpHUBUAIIbHBIC HA3BAHUSA
ocHoBanui. lllenouun, nx cBOKMCTBA
(B3aMMOJICHCTBHE C KUCITOTHBIMHU
OKCHJIaMH, KUCIIOTaMH 1 COJISIMU)

U CIIOCOOBI MOTYYECHHUS.
HepacTBopumMbie 0OCHOBaHMS, UX
CBOICTBa (B3aUMO/ICHCTBUE

C KUCJIOTaMH) U CIIOCOOBI MTOTYyYEHUS.
Awmdotepnocts. [lonstue

00 amM(pOTEepHBIX THAPOKCUAAX

(Ha mpuUMepe TUAPOKCUJIOB IMHKA U
ATIOMUHUS): XUMUUYECKUE CBOMCTBA
(B3aMMOJICCTBUE C KUCIIOTaMH U
IEJI0YaMH) U MOJTy4EHHUE.

Comu (cpenHue, KUcibie, OCHOBHBIE,

[Tpou3BOIUTH BHIUUCIICHUS

110 YPAaBHEHUSAM XUMUYECKUX PEAKIU.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHYECKUE
AKCTIIEPUMEHTHI, TPOBOUTH
HaOJI0JICHYUS, JIeIaTh BBIBOJIBI

10 pe3yJIbTaTaM IKCIIEPUMEHTA

IpU MPOBEACHUH JTAOOPATOPHBIX
OTIBITOB M MPAKTHYECKOU PabOTHI.
VYyacTBOBaTh B COBMECTHOM paboTe
B [1ape WJIU TPYIIIIE.

BricTpanBars pa3BEpHyTEIE
MMAUCbMEHHBIE U YCTHBIE OTBETHI

C OIopoi Ha UHMOPMAIIHIO

13 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM umncie MatepHera
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JBOMHBIE). MexayHapoaHas
HOMEHKJIaTypa cojel. TpuBuaibHbIC
Ha3BaHUs cojiei. DU3ndecKue u
XapaKTepHbIE XMMUYECKUE CBOMCTBA
Ha [pUMeEpe CPEAHUX COJIEH.
[Tonyuenue comnen.

['eneTnyeckas CBsI3b MEXKY KJIaCCaMHU
HEOPraHWYECKUX COCIMHEHUI.
IKcnepumenmanivhoe uzyuenue
eeuiecme u sA6aeHUl
Jlemoncmpayuu:

OO6pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBIThI, WILTIOCTPUPYIOLIUE
XHUMHYECKUE CBOMCTBA KJIaCCOB
HEOPraHUYECKUX BEIIECTB.
KonnuecTBeHHOE M3yUEeHUE PEAKIIUN
HEUTpaIu3aluu.

B3aumonencrBrue ruIpoKCcuIa LIMHKA
C paCTBOpaMM KHUCJIOT U IIEI0UECH.
Jlabopamopnvie onvimoi
Omnpenenenue pacCTBOPOB KUCIIOT U
HIEJI0YEN € ITOMOIIBIO HHANKATOPOB.
N3y4yeHne B3anMOIEUCTBUS KACIIOT
C METaJJITaMM, PeaKIui
HEUTpAIU3ALINH.
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B3anmonericTBue pacTBopa CEpHOU
KUCIIOTHI ¢ okcuaoMm meau (II).
[TonydyeHue HEpaCTBOPUMBIX
OCHOBAaHUM U U3YUYEHUE UX CBOMCTB.
BriTecHeHHE 0JTHOTO MeTajlIa IPyTruM
U3 pacTBOpa COJIH.

B3aumonencTBrue ru IpoKCcUIa LIMHKA
C pacTBOpaMH KHCJIOT U IIEIOYEH.
Ipaxmuuecxas paboma

Ne 6. Pemnenue sxcriepuMeHTaIbHbIX
3as1a4 1o TeMe «OCHOBHBIE KJIaCChI
HEOPTraHUYECKUX COCTUHCHUI.
Boruucnenus:

[0 YPaBHEHUSIM XUMUYECKOU
peaKIuu: KOJIMYeCTBa BEIIECTBA,
00BEMA, MACChI 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, OOBEMY,
Macce peareHTOB WU MPOTYKTOB
peakiuu;

MaccChl IMTPOJIYKTA PEAKLIUH

I10 U3BECTHOM MAacCe OJHOTO

U3 UCXOJHBIX BEIIECTB, B3SITOr'O

B BUJIC pacTBOpA, COACPKAILETO
ONPENEIEHHYIO MAaCCOBYIO J10JIEO
PacTBOPEHHOIO BEIIECTBA

Hroro no pazneny

46/61

43



denepanpHas pabouas nporpamma | Xumust. 8—9 kmaccel (yriryOJIEHHBIA YPOBCHB)

Paznen 3. llepuonnyeckuii 3axkoH u [lepuonuveckas cucrema xumudeckux djiemMeHToB /1. 1. MenaesieeBa.
Crtpoenue aToM0B. XUMH4YeCKasi CBSA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHbIE PeAKIINU

3.1 | Ileproguyeckuii 3aK0H H
[lepnoguueckas cucrema
XUMUYECKUX IJIEMEHTOB
1. . MenpaeneeBa.
Crpoenue aToma

14/18

[lepBbie MONBITKU KiIacCU(UKAIIUN
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O rpymmnax (ceMeincTBax) CXOaHbIX
AJIEMEHTOB: IIEJTOYHbIX U
HIEJI0YHO3EMENIbHBIX METAILIaX,
rajioreHax, MHEPTHBIX (OJIarOpPOTHBIX )
razax. DJIEMEHTbI, KOTOpbIe 00pa3yroT
am(poTepHbIC OKCUIBI U TUAPOKCHUIBI.
[lepunonnueckuii 3ak0H. OTKpBITHE
[lepnonnueckoro 3akoHa.
[lepuoandeckas cucTeMa XUMHYECKUX
anemenToB J[.1. MenpeneeBa.
Koporkonepuonnas u
JUTMHHOTIEPUOTHAS (POPMBI TaOIHIIBI
«Ilepuoguueckas cucrema
XUMHUUYECKUX IJIEMEHTOB

.. MenneneeBa». [lepuoabl u
rpyniibl (A- u b-rpymisl).

Crpoenue aromoB. COCTaB aTOMHBIX
aaep. M3oronel. PagnoakTHBHOCTS.
DNIEKTPOHBI. DIIEKTPOHHAsT OpOUTAIIb.
DHepreTuuecKue ypoBHHU U MOAYPOBHU
aroma: S-, p-, d-opOuTanm.
DJNIeKTPOHHbIE KOH(DUTYpALIH U
ANEKTPOHHO-TpadudecKkue GopmMyIibl

MoaenupoBars CTPOEHHUE aTOMA,
SHEPreTUYECKUX YPOBHEHN U
MOAYPOBHEN MPHU OMOIIU PUCYHKOB,
AIEKTPOHHBIX KOH(DUTYpaIHii 1
AJIEKTPOHHO- rpaPuueckux GopMyIL.
OOBsCHITH 001IME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB XMMHUYECKHUX
AJIEMEHTOB (M3MEHEHUE PAINyCOB
aTOMOB, DJICKTPOOTPUIATEIILHOCTH,
BAJICHTHOCTH) M UX COCTUHCHUI

B MpPEIeNIaX MaJbIX MEPUOIOB U
[JIABHBIX MOATPYI C YYETOM
CTPOCHUA UX aTOMOB;
XapakTepu3oBaTh XUMUYECKUE
3JIEMEHTBI EPBBIX TPEX MEPUOJIOB,
KaJIui, KaJbIUH U UX COCTUHCHUS
I10 TOJIOKEHUIO B [lepronnueckon
cucreme JI.1. Menneneena.
[Iporao3upoBarh CBOMCTBA
XUMHYECKHUX DJIEMEHTOB U X
COCTMHEHN Ha OCHOBAaHUU
3aKoHOMepHOcTer [lepnonnueckon
CHUCTEMBbI XUMHUUECKHUX DJICMCHTOB.
Ucnonws3oBath nH()OpMaIIMOHHO-
KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH
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aToMOB. OU3NYECKUI CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEpa
IIEpUOJa U TPYIIIBI AJIEMEHTA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB NEPBBIX 20 XUMHUYECKUX
aneMeHTOB [leprnoanueckon CuCTEMBI
.. MenpneneeBa: pacnpenencHne
AIEKTPOHOB MO SHEPreTUYECKUM
YPOBHSIM, TIOJyPOBHSIM U OpOUTAISIM.
®usnueckuii cmbica [lepuoanueckoro
3aKOHa.

3aKOHOMEPHOCTH U3MEHEHUS paanyca
aTOMOB XMMHUYECKUX DJIEMEHTOB,
METAUINYECKUX U HEMETAIUIMYECKUX
CBOMCTB 110 TPYIIIaM U IEPUOJAM.
N3meHeHne KuCI0THO-OCHOBHBIX
CBOMCTB COEJMHCHU XUMHUYECKUX
AJIEMEHTOB B MEPUOJIaX U TPYyMIIAX.
XapakTepUCTUKA XUMUYECKOTO
AJIEMEHTA T10 €r0 MOJIOKEHUIO

B [lepnognueckon cucreme

J.1. Menneneena.

3Hauenue [lepuoanyueckoro 3akoHa u
[leproarueckor CUCTEMBI
XUMUYECKUX 3JIEMEHTOB JIJIs1 Pa3BUTUS
Hayku U npaktuku. /.M. Mennenees —
YUEHBIN U IPa)KJaHVH.

(MKT) st co3manust MOJIeIIeH,
IMOATOTOBKH IIPE3EHTALNM, JOKIIA0B
Y IPOEKTOB I10 TEME.

VYuyacTBOBaTh B COBMECTHOM paboTe
B Mape WM TpYIIIIE.

BricTtpauBats pa3BEépHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI

C OImopoi Ha HHQpOPMAIIHIO U3
yu4eOHUKA U IPYTrUX UCTOYHUKOB,

B TOM umcie MHTepHera
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IKcnepumenmaibHoe uzyueHue
eeuiecme u A6J1eHUl
Jlemoncmpayuu:

MoaenupoBaHue CTPOECHUS MOJIEKYJT
IIpY IIOMOILA PUCYHKOB, MOJEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX
dhopmy.

Tabmuna «Ilepuoguueckas cucrema
XHMHUYECKUX IJIEMCHTOB

.. MenpaeneeBay.
Jlabopamopuvie onvimoi
O3HakomJieHUE ¢ 00pa3LaMu
METaJIJIOB U HEMETAJIJIOB

3.2

XUMHUYECKas CBA3b.
OKHCIIMTEIBHO-
BOCCTAHOBHUTECIILHBIC
peakIu

12/16

DJEKTPOOTPULATEIEHOCTh
XUMHUYECKHUX DJIEMCHTOB.
Xumunueckas cBs3b. Buabl
XUMHYECKOM CBSI3U: KOBAJICHTHAS
MOJISIpHAs CBSA3b, KOBAJICHTHAS
HETIOJISIPHAS CBSI3b, MOHHAS CBS3b.
Mexanu3mbl 00pa3oBaHus
KOBAJICHTHOM M MOHHOM CBSI3H.
DJIEKTPOHHBIC U CTPYKTYpPHBIC
dbopmybl BemecTB. KaTuoHbl n
AHUOHBI.

Kpucrammmyeckue u amopHbie
BEIIECTBA. THUIBI KPUCTATIIMYECKUX

MopenupoBarh CTPOEHUE MOJIEKYJT
IIPU ITIOMOIIM PUCYHKOB, MOJIEIIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX
dbopmy.

Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIUKY JUJIsl COCTaBJIEHUS POpMYJ
BEILIECTB, 3JIEKTPOHHOr0 OajaHca
PEaKIINH.

OnpenensaTe CTENEHb OKUCICHUS
aTOMOB XUMHUYECKHUX 3JIEMEHTOB

1o opMyJiaM U COCTaBIATh (DOPMYJIbI
OMHApPHBIX COEMHEHUI IO CTENEHU
OKHCJICHHS] aTOMOB XMMUYECKHUX
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pElIeTOK: HUOHHAsI, aTOMHas,
MOJIEKYJIAPHAs U UX XapaKTEPUCTUKH.
Crenens okuciieHus. Onpenenenue
CTEIICHEW OKMCIICHHSI aTOMOB

B OMHAPHBIX COSTUHCHUSIX.
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC
peakuuu. [Iporecchl OKUCIEHUS

1 BOCCTaHOBJIeHUS. OKUCIUTEN U
BoccTaHoBUTeM. CocTaBiieHHE
YpaBHEHUM MPOCTHIX OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIU U
paccTaHOBKa B HUX KO3((ULIUEHTOB
METOIOM 2JICKTPOHHOI'O OasiaHca.
IKcnepumenmanivHoe uzyuenue
eeuiecme u A6aeHUl

Jlemoncmpayuu:

OMNBITHI, WITIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIHHO-BOCCTAaHOBUTEIBHBIX
peakiui (ropeHue, peakiuu
pasNIoKEHUsI, COSTUHECHHUS ).
Boruucnenus:

M0 YPAaBHEHUSM XUMUYECKOW PEaKIINu:
KOJINUECTBA BEIIEeCTBa, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTRA,
00BEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIINM;

3JICMEHTOB.

Onpenenars OKUCIUTED U
BOCCTAHOBUTEJb. PaccTaBIsITh

K02 (pUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEJIbHO-BOCCTAaHOBUTEIILHBIX
PEAKLIMKA METOJIOM 3JIEKTPOHHOTO
OanaHca.

Hab6mronath XUMUYECKHE OTBITHI

IO TJIaHY, aHATM3UPOBATh U JI€TIATh
BBIBOJIBI.

[IpoBOIUTH BBIYUCIICHUS 11O
YPaBHEHUSIM XUMHUYECKON PEaKIIUU.
HUcnons3oBate UKT g co3nanus
MOJIEJIEH, IOATOTOBKH MTPE3EHTALUH,
JIOKJIAI0B TI0 TEME.

BricTtpauBars pa3BEépHyThIE
MUCbMEHHBIEC U YCTHBIC OTBETHI

C ormopoit Ha uHpopmaInIo

U3 y4eOHMKA U IPYTHX UCTOYHUKOB,
B TOM uncie MHTepHera
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POCTENIIEN MOJIEKYISIPHON (DOPMYJIBI
BELIECTBA 10 U3BECTHBIM MaCCOBBIM
JIOJISIM 3JIEMEHTOB

Hroro o paznery 26/34
PesepBHOE Bpemsi 5/3
OBIIEE KOJIMYECTBO 102/136
YACOB IIO ITPOTPAMME
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9 KIIACC
Ne | HaumenoBanue pasnenos u | Konnuecto ) OcCHOBHBIE BHJIBI IEATEILHOCTH
1 Conepxkanue o0ydeHust
/| TeM y4yeOHOro npeamera 4acoB oOy4arommxcs

Paznen 1. BemecTBo M XUMHYECKAsA peaKIus

1.1

[ToBTOpEHUe u yroyoneHue
3HAHUU O BELIECTBE

8/8

[ToBTOpeHue u yriyodsieHue 3HaHu
OCHOBHBIX pa3eJIoB Kypca § Kiiacca.
Crpoenue atromoB. CBOIICTBa aTOMOB
XUMHUYECKUX JIEMEHTOB,

UX KOJIMYECTBEHHBIE U KAUECTBEHHbBIE
XapaKTEepUCTUKH (paanyc,
ANEKTPOOTPULIATETBbHOCTD, SHEPI s
noHuzauun). [locnenoBarensHOCTh
3aIlOJIHEHHSI SJIEKTPOHHBIX OpOUTasei
aTOMOB MaJIbIX IEPHOOB.
Oco0eHHOCTH 3aI0JIHEHHUS
AJIEKTPOHHBIX OpOUTANEe aTOMOB
Oonpiux nepuoaos. [lepuoanueckas
CUCTeMa XUMHUYECKUX JIEMEHTOB

B CBETE IIPEJICTABICHUI O CTPOEHUU
atoMa. CTerneHb OKUCICHUS U
BAJICHTHOCTH. [IpeacraBnenue

O MEePUOINYECKON 3aBUCUMOCTH
CBOMCTB XUMHYECKUX JIEMEHTOB
(37EKTPOOTPHULIATETBLHOCTb,

OnpenensTh BUJI XUMHYECKOUN CBSA3U U
TUIl KPUCTAUIMYECKON PELIETKU
BEILIECTBA.

[Iporao3upoBaTh CBOKMCTBA BEIIECTB

B 3aBUCHMOCTH OT UX CTPOCHHS.
YMeTb 0OBICHATH TPUUUHHO-
CJIEICTBEHHYIO CBS3b: CTPOCHUE
aTOMOB XMMHYECKOI'0 3JIEMEHTa —
BUJI XUMHUYECKOH CBSI3H B €TI0
COCIUHEHUN — TUIl KPUCTAILUINYECKOU
peméTku — (U3nYecKue CBOMCTBA
BEILIECTBA.

[IprMeHATh €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM YHCIIC
HAOJTIO/ICHNE, MOJICTUPOBAHHUE,
DKCHEPUMEHT U OCHOBHBIE ONEPALIUH
MBICIIUTENBHOU AESTENBHOCTH
(cpaBHEeHUE, Ki1acCUpUKAIIUS).
BricTpanBath pa3BEpHyTHIE
MACbMEHHBIE U YCTHBIE OTBETHI

1 3/4 yuebubix yaca B HeENO.
2 3gakoM (*) OTMEUEHBI JMIaKTHIECKHE €IUHUIIBL, BXOAIINE B COAEPKAaHUE Kypca, PACCYUTAHHOTO HA 4 9 B HEJEIO.
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OKHCITUTEIHHO-BOCCTAHOBUTEJIHLHBIC
CBOICTBA, KUCJIOTHO-OCHOBHBIE
CBOMCTBA OKCUOB U THAPOKCHUJIOB)

OT CTPOEHUS aToMa.

Crpoenue BeliecTBa. Bemecrra

B TBEPJIOM, KHUIKOM U Ta3000pa3HOM
COCTOSSHUM. BUJIbI XUMWYECKOM CBSI3U:
MOHHAs1, KOBAJICHTHAs! (HEMoJsIpHasi,
MoJIsSIpHAst); OOMEHHBIN ¥ JOHOPHO-
aKIeNTOPHBINA MeXaHWU3M 00pa30BaHUs
KOBaJICHTHOM CBSI3U.
MexxMoneKyIsipHble B3aUMOICHUCTBUS
(BoopoaHasi CBsi3b, CUIIbI BaH-1ep-
Baanbca). Tumnsl kpucTamimyeckux
pENIeTOK — aTOMHasl, HOHHAs,
METaAJUTMYECKast, MOJICKYJIIpHAast —

¥ 0COOCHHOCTHU UX CTPOCHUSI.
3aBUCUMOCTH CBOMCTB BEIIECTBA

OT THUIMA KPUCTATUIMUECKON pEIIeTKH

U BUJIa XUMUYECKOU CBSI3U.
IKcnepumenmanvhoe uzyuenue
eeuecme u A6j1eHull
Jlemoncmpayuu:

O3HakoMIIEHHE ¢ MOAEISIMHA
KPUCTAUTUYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIOB
¥ HeMeTaJuioB (rpaduTa u anMasa),
CJIOKHBIX BEUIECTB (XJIOpUIa HATPUs)

C omopoi Ha HHPOPMAIIUIO
U3 yueOHUKA U IPYTUX UCTOYHUKOB,
B TOM uncie MaTepHera
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1.2

OCHOBHEIC
3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUYECKUX
peaxKui

14/14

Knaccudukaius XuMHUUECKUX peaKIIUi
0 pa3JIMYHbIM MPU3HAKAM

(10 YUCITy ¥ COCTaBY y4aCTBYIOIIUX

B PEAKIIMU BEILECTB, 110 TEIJIOBOMY

s dexTy, 10 UBMEHEHUIO CTENeHen
OKHUCJICHUS XUMHYECKUX AJIEMEHTOB,
10 0OPaTUMOCTH, T10 YUaCTHUIO
KaTaJli3aTopa, Mo arperaTHoMYy
COCTOSIHUIO PEArupYIOIINX BEIIECTB).
DJIEMEHTBI XUMHYECKOMN
TEPMOJAMHAMUKHU. DHEPreTUKa
XUMHUYECKUX peakuni. TermoBon

3 PEeKT XUMHIECKON PEAKITUH.

DK30- ¥ 3HAOTEPMUUECKUE PEAKIINH,
TEPMOXUMUYECKUE YPABHEHUA. 3aKOH
['ecca u ero cneactBus. Beruncienus
M0 TEPMOXUMHUUYECKUM YPaBHECHHUSIM.
IToHsTHE O CKOPOCTU XUMUYECKON
peakiuu. 3aKOH JIeHCTBYIOIIMX Macc.
dakTOphI, BIUSIONINE HA CKOPOCTh
XUMHUYECKON peakuu. JHEPrus
aktuBauu. [lonstue o karanmse.
®epMeHThl. THrHOUTOpPHI.

[Tonsitue 06 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX PEAKIIHSIX.
[ToHsiTHE O XMMHUYECKOM PaBHOBECHUHU,
npunuun Jle [larense. Y cnoBus

PackpeiBaTh CMBICT N3y4aeMbIX
MOHATUN U IPUMEHSTDH 3TU MOHATHUS
IIpY ONHUCAHWUU CBOMCTB BEIIECTB U UX
IIPEBPALLICHUN.

KnaccuduiupoBarb XUuMHUYECKHUE
PEaKIUU 10 PA3TMYHBIM ITPU3HAKAM.
OOBSACHATH U MIPOTHO3UPOBATH
3aBUCUMOCTb CKOPOCTH XUMHUYECKOMN
PEaKIMU OT Pa3InYHBIX (DaKTOPOB.
[Iporno3upoBaTh BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKHUX
MpEBpAIICHUN B PA3JIMUHBIX YCIOBUSIX.
Onpenenars OKUCIUTED U
BOCCTAHOBUTEJIb B OKHCIUTEIHHO-
BOCCTAHOBHUTEJILHON PEAKIIHHU.
CocTaBIITh ypaBHEHUS
OKHCIIMTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkIuil ¢ UCIOIb30BaHUEM METO/1a
AJIEKTPOHHOTO OaaHca.
[InaHupoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUUYECKHUE
AKCHEPUMEHTHI, TPOBOJIUTH
HaOJIFOICHUSI, ASIaTh BEIBOIBI

M0 pe3yJibTaTaMm HKCIEPUMEHTA

IIPH TIPOBEICHUH J1a00paTOPHBIX
OTIBITOB U MPAKTUIECKON PaOOTHI.
[TpoBOIUTH BHIYUCIICHUS
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CMEIIEHUS] XUMUYECKOT0 PABHOBECHSI.
@akTOpbI, BIUSIOLUINE HA COCTOSTHUE
XUMHUYECKOTO PABHOBECHS.
[Iporuo3upoBaHue BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKHUX
MpEBpaIEHUN B Pa3JIMUYHBIX YCIOBUSIX
Ha OCHOBE IPEACTABIICHUIM

00 M3Y4YEHHBIX DJIEMEHTaX
XUMHUYECKON KUHETUKU U
TEPMOANHAMUKH.
OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE
peakuuu. OKUCITUTEIBHO-
BOCCTAHOBHUTEJIBHBIE CBOMCTBA
XUMHUUYECKUX IJIEMEHTOB, 3aBUCUMOCTh
OT CTEIICHU OKUCIICHUs. BakHbie
OKHCJIUTENN U BOCCTAHOBUTEIIH.
ITepmanranar kaums
(xapaktepuctuka). CocTaBicHue
YPaBHEHHUU OKUCIUTEIBHO-
BOCCTAHOBHUTEJbHBIX PEAKIIUI

C UCIOJIb30BAaHHEM METO/a
AJIEKTPOHHOTO OaaHca.
IKcnepumenmanvHoe uzyyeHue
eeuwecme u A6J1eHU
Jlemoncmpayuu:

3aBUCHUMOCTb CKOPOCTH XUMHUYECKOMN
peaKiuu OT BO3JAEHCTBUS Pa3INYHbBIX

[0 YPABHEHUSAM XUMHYECKUX PEAKIIHH.
VY4acTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIM TPYIIIIE.

BricTpauBars pa3BEépHyThIE
MUCbMEHHBIE U YCTHBIE OTBETHI

C omopoi Ha HHPOPMAIIHIO

13 yueOHUKA U IPYTUX UCTOYHUKOB,

B TOM uucie MHaTepHera
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(akTOpoB (BIUSHUE KaTaJIn3aTopa
HAa CKOPOCTh XUMUYECKON pPEaKilnm).
OMNBIThI, WILTIOCTPUPYIOLIUE
00paTUMOCTh XUMUYECKUX PEAKITUH.
OMNBITHI, WITIOCTPUPYIOLINE TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakiuu
Pa3I0XKEeHUsI, COEAMHEHUS ).
Jlabopamopmuwiii onvim

N3ydyeHne 3aBUCUMOCTH CKOPOCTH
XUMHUUYECKON PEaKIIUK OT Pa3IudHbIX
(dhakTOpOB.

Ilpakxmuuecxas paboma

No 1. Pemenue skcieprMeHTaIbHbBIX
3aga4 1o reMe «OKUCIUTENbHO-
BOCCTaHOBHTEJIbHBIC PEAKITUNY.
Buiuucnenus:

0 TEPMOXUMHYECKOMY YPaBHEHUIO
peakiuu: TeroBoro 3pdexra
XUMHUYECKON peakiy MO KOJIUYECTBY
BELIECTBA, MACCE WIH 00BEMY
MpOpEarupoBaBILIETO UIN
00pa30BaBIIErOCs BEIECTBRA;
KOJIMYECTBA BEIIECTBA, MACChI WU
o0BEMA BelIeCcTBa MO U3BECTHOMY
TerI0BOMY 3P (HEeKTy XUMUYECKOM
peakuuu;
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MAacCChl IPOJIYKTa PEAKIIUN
I10 U3BECTHOM Macce OJHOTO

Y3 UCXOJIHBIX BEIIECTB, B3SITOIO
B BUJIC PACTBOPA, COJIEPIKAILETO
ONPEACITEHHYIO KOHIIEHTPALIUIO
PacTBOPEHHOIO BEIIECTBA

1.3

DNEeKTPOTUTHYECKAS
JUCCOLUALIHS.
XUMUYECKUE peaklun
B PacTBOpax

12/14

DIEKTPOIUTUYECKAS] JUCCOLIAIIS.
XHUMHUYECKUE PEAKLIUH B PACTBOPAX.
Teopust IEKTPOTUTUYECKON
aucconuanny. PactBopeHue kak
(bU3UKO-XUMUYECKHI MpoIlecC.
[lonsTHE O rUApPATaX U
KPUCTAJUIOTHIpATax. DIEKTPOIUTHI U
HE3JICKTPOJUTHI. KaTMOHBI, aHWOHBL.
Mexanusm auccoumranyy BEIEeCTB

C Pa3JIMYHBIM BUJOM XUMUYECKOU
cBsi3u. CuibHBIC U c1a0bie
ANEKTPOJUTHL. CTENEHb TUCCOLUALINH,
KOHCTaHTa auccounanuu. MoHHoe
MPOM3BEICHUE BOJIbL. BOIOPOAHBINM
nokasareib. HaIuKaTopsl.
DIIEKTPOIUTUYECKAS AUCCOLIUALIUS
KHCJIOT, OCHOBAaHUI U COJICH.
Peakmuu nonHoro ooMena. Y ciioBust
MPOTEKAHUS PEAKIINI MOHHOTO
oOMeHa. MolnekymsipHbI€e, TOJIHbIE U
COKpaIlleHHbIE HOHHbIE YPAaBHEHUS

PackpbIBaTh CMBICI H3y4aeMBbIX
MOHATHI, a TAKXKE CMBICI TEOPUU
AIEKTPOJUTUUECKON JUCCOLUALINH.
OOBSICHATH IPUYHMHBI
AIEKTPONPOBOTHOCTU BOJHBIX
PacTBOPOB BEILIECTB; PA3INYATh
cia0ble ¥ CHJIbHBIE 3JIEKTPOJIUTHI.
CocCTaBiIATh ypaBHEHUS TUCCOLMAIIUN
KHCJIOT, IIEJIOUCH U COJICH, TTOJIHBIC U
COKPAILEHHBIE HOHHBIE YPABHEHUS
XUMHUYECKHUX PEAKIIUI HOHHOIO
oOMeHa, KpaTK1e HOHHbIE YPaBHEHHUSI
MPOCTHIX PEAKIIUKA TUAPOJIN3A COJIEH.
[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS peaKIMil MIOHHOTO OOMeHa
B Pa3JINYHBIX YCIOBUSX.
XapakTepu3oBaTh 00IINE XUMUYECKHE
CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIACCOB HA OCHOBE TEOPUHU
AJIEKTPOJIMTHYECKON TUCCOLUALINM;
MOATBEPKIATh CBOICTBA MPUMEPaMU
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peakuunii. CBOMCTBA KUCIOT,
OCHOBAaHMUU U COJICH B CBETE
MIPEJICTAaBJICHUMN

00 PJICKTPOIIUTHICCKOMN JUCCOITUAIINH.
KauecTBeHHbIE peaklMi Ha UOHBI.
I'maponns coneit. IoHHbIE ypaBHEHUS
TUJIPOJIN3a COJICH. XapakTep Cpeibl

B BOJHBIX paCTBOpPAax COJIEH.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u sA6aeHUl
Jlemoncmpayuu:

HccnegoBanue 3eKTPOIPOBOAHOCTH
pacTBOPOB, Ipoliecca AUCCOLNAIUN
KHCJIOT, IIEJI0YEH U COJICH.

OMBIThI, WILTIOCTPUPYIOLINE MPU3HAKH
MPOTEKAHUSI peaKIil HOHHOTO OOMeHa
(oOpa3oBaHue Oca/iKa, BBIJCICHUE
rasa, o00Opa3zoBaHuE BOJIbI).
[IpumeHeHnne nHIUKATOpoB (Jlakmyca,
MeTWJIOpaHxa v ¢eHondTaaenHa)

JJIS1 OpeJIeNICHUsI XapaKTepa Cpe/ibl

B pacTBOpax KUCIIOT, OCHOBAHUU U
COJIEN.

Jlabopamopnvie onvimoi

N3y4yeHne npu3HaKoB NPOTEKAHUS
peaKiuu MOHHOTO OOMEHa B pacTBOpPax
AJIEKTPOJUTOB (C 00pa30BaHUEM

MOJICKYJISIPHBIX M HMOHHBIX YpaBHEHUN
XUMUYECKUX PEaAKIIH.

Pemate skcriepuMeHTaIbHbIC 33/1a91
0 TeME.

[InaHupoBaTh U OCYILECTBIATH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTBI, POBOJIUTH
HAOJIO/ICHMS, 1€TIaTh BBIBOJIbI

0 pe3yibTaTaM dKCIEPUMEHTA TIPU
MIPOBEICHUH J1a00PaTOPHBIX OIMBITOB U
PAKTUYECKUX PadoT.

CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

P UCTIOJIH30BAHUN XUMUYECKON
MOCY/IbI U1 000PY/TOBaHMS.

[TpoBOIUTE BBIYKCIICHUS

110 XUMHUYECKHM YPaBHCHUSIM.
VYu4acTBOBaTh B COBMECTHOM padoTe

B M1ape WK TpyMIIe.

BricTpanBars pa3BEpHYTHIE
MMUCEMEHHBIC U YCTHBIC OTBETHI

C oropoy Ha nH(pOpPMAITHIO

U3 yueOHUKA M IPYTUX HCTOYHUKOB
uHdopmanmu, B ToM uncie MaTepHera
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0CaJiKa, BBIICJICHUEM Ta3a,
oOpa3oBaHUEM BOJIbI): CyJib(aTa Meau
(IT) u ménouu, kapboHaTa HATPUS U
COJITHOW KHMCJIOThI, PEAKIIHS
HEUTpanu3aluu MEXIy TUIPOKCHIOM
KaJIisl U COJITHOM KMCJIOTOM.
Hcnonb30BaHuE HHAMKATOPOB
(JtakMyca, METUJIOpaHKa U
dbenondranenHa) A onpeaeIcHus
XapakTepa Cpeibl B paCTBOPax COJIEH.
PacniosnaBanue HeOpraHM4eCKux
BEIIIECTB C MMOMOIIBIO0 Ka4€CTBEHHBIX
peakuii Ha UOHBI.

Ilpaxmuuecxue pabomoi

No 2. Pemenue skcnepuMeHTaIbHBIX
3a7a4 10 TeMe «IJIEKTPOJIUTHIECKas
JIUCCOLIAAITUS.

Ne 3. Pemenue skCcniepuMeHTAITbHBIX
3a7a4 no teMe «l uaponmns coyuemny.
Boruucnenus:

MaccChl MIPOJIYKTA PEAKIIUU

10 U3BECTHOM MAacCCe OJHOTO

13 UCXO/IHBIX BEIECTB, B3STOIO

B BUJIE PACTBOPA, COJICPIKAILIETO
ONpeICIEHHYIO KOHIICHTPALIUIO
PAacTBOPEHHOIO BEIIECTBA

Hroro no pazneny

34/36
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Pasznea 2. Hemeraljbl 1 UX COeAUHEHUA

2.1

OO0m1ast XxapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB
VIIA-rpynmsl. ["anorens

6/8

OO6m1as xapakTepUCTUKa HEMETAJIIOB.
OCOOEHHOCTH CTPOEHUsI aTOMOB
XUMHUUYECKUX IJIEMEHTOB, TPOCTHIX
BEILECTB, AJOTponust. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIE CBOMCTBA
HeMeTauoB. CpaBHUTENbHAS
XapaKTEPUCTUKA COETUHEHU
HEMETAILJIOB.

OO6111ast XxapaKTEepUCTHKA TaJIOr €HOB.
OcoOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTEpPHBIE CTENIEHU OKUCIICHUSI.
Crpoenue u (pusnueckue CBONCTBa
MPOCTHIX BELIECTB — rajJOr€HOB.
XUMHYECKUE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJAEICTBUE C METAJNIAMH,
HEMeTaJlJIaMU, BOJIOH, IIeJI0YaMu).
XnopoBoaopo. ComnsiHast KMCIIOTa,
XUMUYECKUE CBOMCTBA, MOJYyYEHHE,
npumMeHenue. [lercraue xiopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M
yenoBeka. BaxxHenmme XJI0puasl U UX
HaXO0XXJEHUE B IIPUPOJIE.

[ToHsTHE O KMCIOPOACOAEPHKAIIUX
KHMCJIOTaxX XJIOpa U UX COJISIX.
IKkcnepumenmanvroe uzyuenue
eeuiecme u sA6aeHUl

OOBsICHATH 001IE 3aKOHOMEPHOCTHU
B U3MEHEHUU CBONCTB HEMETAJJIOB U
WX COCIMHEHUH B Mpeaenax MaJlblx
MEPUOJIOB U TJIaBHBIX MOATPYIII
[Teprnoanyeckor CUCTEMBI
XMMUYECKUX IJIEMEHTOB C YYETOM
CTPOEHHUS UX ATOMOB.
[IporHo3upoBaTh CBOKWCTBA
XUMHAYECKUX DJIEMEHTOB —
HEMETAJJIOB U UX COCIMHEHUN

Ha OCHOBaHUHU 3aKOHOMEPHOCTEN
[leproanuueckor CUCTEMBI.
XapakTepu3oBarh GU3MYECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB raJIOT€HOB (Ha IpUMeEpe
XJIOpa) U CJIOXHBIX BEIIECTB
(xJIopoBOOPOA, XJIOPHAA HATPUS,
KHCJIOPOJICOAEPKAIIMX KUCIIOT XJI0pa
U WX COJIel), CITIOCOOBI MOJTyUCHHUS,
MPUMEHEHUE U 3HAYCHUE B IIPUPOJIE U
YKU3HU YEJIOBEKa.

Onpenensats XJI0pua-, OpoMuI-

Y MOAU-UOHBI B paCTBOpE.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUUYECKHUE
AKCHEPUMEHTHI, TPOBOAUTH
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Jlemoncmpayuu:

OO6pa3ibl TPUPOTHBIX XJIOPHIOB
(rajoreHui0B).

OMnbITEI, OTpaXkaromye Gpuzndeckue u
XUMHUUYECKHE CBOMCTBA raJIOTCHOB U UX
COCIUHEHUM.

Jlabopamophvie onvimoi
O3HakomJyeHHe ¢ 00pa3aMu
MPUPOJHBIX XJIOPHUAOB (TaTOT€HUIOB).
N3y4yeHne CBOMCTB COISTHOM KHUCIIOTHI.
[IpoBeneHrEe KaUYEeCTBEHHBIX pPeaKIInil
Ha XJIOPU-, OpOMUJI- U UOJIUI-UOHBI,
1 HaOJII0/ICHUE TPU3HAKOB MX
MPOTEKAHUS.

Ilpakxmuueckas paboma

Ne 4. TTonydeHue COMTHON KUCIIOTHI,
U3y4yeHUE €€ CBOMCTB.

Boruucnenus:

110 YPaBHEHUSM XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH UX PEarcHTOB JIaH

B U30BITKE;

00BEMOB T'a30B 10 yPaBHEHHUIO
XUMHUYECKON peaKIuu

HAOIIOCHYS, JIeJIaTh BEIBOBI

10 pe3yibTaTaM dKCIIEPUMEHTA

IIPY MPOBEACHUH JIA0OPATOPHBIX
OTIBITOB M MPAKTHYECKUX PaboT.
CrnenoBaTh npaBuiiaM 0€30MacHOM
paboThI B 1abopaTopun

IIPU UCTIOIb30BAHUN XUMUYECKON
nocyzbl U 000pyA0BaHUS.
YyacTBOBaTH B COBMECTHOM padboTe
B MAJION TpyINIIE.

[TpoBOIUTE BEIYHCICHUS

110 XUMHUYECKHM YPaBHCHUSIM.
Hcrnonbs30BaTh NEPUOIUYECKYIO
TaOJUITY ¥ TaOJIUILY PAaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
JUTSI BBITIOJTHEHHUS 3aJJaHUH.
BricTpanBath pa3BEpHYTHIE C OIIOPOU
Ha uH(GOpMaLIHIO U3 yueOHUKa,
CIIPABOYHBIX MATEPUAJIOB U IPYTUX
MCTOYHUKOB, TPAMOTHO MCIOJIb30BATh
V3YYEHHBIU NMOHATUMHBIN aIlapar
Kypca XUMUH, COTPOBOK/IATh
BBICTYIJICHUE MPE3EHTALIUEN

2.2

OO0m1ast XxapaKTepUCTHKA
XUMHYECKHUX DJIEMEHTOB
VIA-rpynmnst.

Cepa u e€ coequHEeHUS

6/10

OOmas XxapakTepruCTUKa XUMHUECKUX
AIEMEHTOB VIA-Trpymnisbl.
OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS.

OnpenensTe HATUYHUE CYIbPUT-,
cynbdu- u cyap}ar-uoHoB

B PacTBODE.

[TosicHATh Ha mpUMepax CyLUIHOCTb
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Crpoenue u (pusnueckue cBONCTBa
MPOCTHIX BEUIECTB — KUCIOPOAa U
cepbl. AIIIOTPONHBIE MOAUDUKAITUU
KHCJIOPOJIa U CEPHI.

XUMHUUYECKUE CBOKCTBA CEPBI
(B3aUMOJICHCTBUE C HEMETAJJIAMH,
METaJUIaMU, KOHLICHTPUPOBAHHBIMHU
a30THOM M CEPHOU KHUCIIOTaMU).
CepoBosiopo, cTpoeHue, PU3NIECKHE
Y XMMUYECKUE CBOMCTBA
(KUCIIOTHBIE U BOCCTAHOBUTEIIbHbBIC
CBOMCTBA).

Oxkcuabl ceppl Kak IpeiCTaBUTETN
KHUCJIOTHBIX OKCUA0B. CepHucTas
KHCioTa U ee conu. CepHas KUCIoTa,
busznuecKre 1 XMMHUYECKUE CBOMCTBA
(obmrue Kak mpejacTaBUTeNs Kiacca
KHUCJIOT U crielu(puyecKue).

Conu cepHOM KHCIOTBHI.
XHUMUYECKUE PEAKLINH, JIEHKALINE

B OCHOBE MPOMBIIIUIEHHOTO cTI0c00a
IIOJIyYEHUSI CEPHOM KUCIIOTHI.
[IpeacraBieHust 0 XUMUUYECKOM
MPOU3BOJICTBE U CBSI3aHHBIX C HUM
npodeccusix.

[IpruMmeHeHune cepHOM KUCIIOThI U
Cynb(haToB.

AKOJIOTUUECKUX MTPOOIEM, CBSI3aHHBIX
C HAXOXKICHUEM COEIMHEHUN Cephbl
B OKPYXKAaIOLIEN cpeae.
[ImanupoBatTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIICPUMEHTHI, TIPOBOJIUTH
HAOJIO/ICHMS, 1€TIaTh BBIBOJIbI

1o pe3yibTaTaM dKCIIEPUMEHTA MIPH
POBEACHUU Ja00PATOPHBIX OIBITOB U
PAKTUYECKUX PadoT.

CrnenoBaTh npaBuiiaMm 0€30mMacHOM
paboThI B J1abopaTopuu

P UCTIOJIb30BAHUN XUMUYECKHUX
BEIIECTB U 000PYIOBaHMUS.
[Tpon3BOAUTH BBIYUCICHUS

M0 XUMUYECKUM YPABHEHUSIM.
VYu4acTBOBaTh B COBMECTHOM padoTe
B MaJIOW IpyIIIIe.

Hcnonb30BaTh NEpUOANUECKYIO
Ta0JUIly ¥ TaOJIUIY paCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJIE
JUIS BBITIOJTHEHUS 3a/1aHUH.
Hcnonp30BaTh MpHU BHIIIOJTHEHUN
y4€OHBIX 3a/IaHUI U B MPOIIECCE
UCCIIEZI0BATENbCKOM 1€ TENbHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COAepKaHMs,
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KauecTBeHHbIE peakiinu Ha CyJIb(PUT-,
cynbGhuI- U CyabhaT-aHuOHBI.
Haxoxnenue cepbl 1 €€ COeIMHCHUI
B [IPUPOJIE.

XUMHUYECKOE 3arpsA3HEHUE
OKPYXAIOIIEN Cpelibl COEAUHEHUSIMU
cepbl (KUCIOTHBIE T0XK/IH, 3arpsi3HEHHE
BO3/lyXa), CIIOCOOBI €ro
MpPEeI0TBPAILICHHUS.
IKcnepumenmanvHoe uzyyenue
eeuiecme u sA6aeHU
Jlemoncmpayuu:

O3HakoMJIeHHE ¢ 00pa3liaMu Cephbl U
€€ MPUPOIHBIX COCTMHECHUH.
Hab6monenue nporecca
OoOyraMBaHus caxapa 1o IeMCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOU
KHCJIOTHI.

BzaumMonencTBue cepol ¢ BOIOPOIOM,
MEJIbI0, HATPUEM, KHCIIOPOJOM.
Jlabopamopnvie onvimol

N3yueHne XuMU4YeCKUX CBOKMCTB
pa30aBJICHHOM CEPHOU KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHBIX

peakuuii Ha cynbPua-, CyIbPUT- U
cynb(aT-uoHbI, 1 HAOJIOICHHE
MPU3HAKOB UX MPOTEKAHUS.

CIIPABOYHBIE MATEPUAIIBI, PECYPCHI
HNurtepHera
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Buiuucnenus:

MacChl MPOIYKTa PEaKIINU

M0 U3BECTHOM MaccoBoi (00BEMHOIN)
noie (%) ero BeIX0oAa OT TEOPETUUECKHU
BO3MOYKHOT0;

MaccoBoi (00bEMHOIN) 10H (%)
BBIXOJIa TTPOAYKTA PEaKIINU

10 U3BECTHOM Macce (00bEMY)
MCXOTHOTO BEIIECTBA M MIPOAYKTa
peaxIun

2.3

OO01as XxapakTepuCTUKa
XUMHYECKHUX DJIEMEHTOB
VA-rpynmnst.

A3ot, dpocdop u ux
COCIMHEHUS

10/12

OO01as xapakTEepUCTHKA JIIEMEHTOB
VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCIJICHHUS.

A30T, pacipOCTpaHEHUE B IPUPOJIE,
busznuecKre 1 XMMHUYECKUE CBOMCTBA
(B3aMMOJICCTBHUE C METAIJIAaMH,
BOJIOPOJIOM, KHUCJIOPOIOM).
Kpyrosopot a3zora B npupoe.
AMMMaK, ero pusnveckue u
XUMHUYECKUE CBOMCTBA (OKUCIICHHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO
pacTBopa), IPUMEHEHHUE U MOJTYyYEHUE
B JJaOOPaTOPUU U MPOMBIILICHHOCTH.
HMon aMMOHMS, JOHOPHO-aKLENTOPHBIN
MEXaHHU3M ero 00pa3oBaHMUsl.

Comnu aMmMmoHust, uX HU3NIECKUE

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH
B MI3MCHCHHUH CBOMCTB 3JICMCHTOB
VA-rpynnel 1 uX COEJUHEHHUI

C YUETOM CTPOECHUS UX aTOMOB.
[Iporuo3upoBars CBOMCTBA
XHMHUYECKHUX DJIEMEHTOB.
VA-rpynnsl 1 UX COEJUHEHHI

Ha OCHOBAHUHU 3aKOHOMEPHOCTEM
[Teppoanyueckor CUCTEMBI.
OOBACHATH TPUIUHHO-CIIC/ICTBEHH YO
CBSI3b: CTPOEHUE BEIIESCTBA —
CBOMCTBA — NPHUMEHECHHUE.
XapakTepu3oBath GU3MIECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX
BELIECTB a30Ta U Gocdopa u ux
coequHECHUN (aMMHaKa, cojiei
aMMOHMSI, a30THOU KHUCJIOTHI,
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U XMMUYECKHE CBOMCTBA (pa3yiokKeHNE
U B3aMMO/ICHCTBUE CO IIET0YaMu),
npuMmeHeHue. KauecTBeHHas peakuus
Ha MOHBI aMMOHUs1. OKCHIIBI a30Ta

(1, 1, I, 1V, V). A3otucras KucioTa.
ABOTHas KHCIIOTA, €€ TOJyYeHue,
bu3nYecKre 1 XUMUIECKUE CBONCTBA
(o0mue Kak npejacTaBUTeNs Kiacca
KHUCIIOT U crienu(uaeckue),
npuMeHeHne. XUMUYECKUE PEaKITnH,
JISKAIE B OCHOBE MOJTy4CHUS
a30THOU KHCIJIOTBI

B ITPOMBIIIUICHHOCTH.

Hutparel 1 HUTPUTBL.

KauecTBeHHBIE peakiiuy Ha HUTPAT- U
HUTPUT-AaHUOHBI. XUMHUYECKOE
3arpsi3HEHNE OKPYIKAIOIIEH Cpeb
COCITMHEHUSMH a30Ta (KHCIIOTHBIC
TIOXKH, 3arpsi3HEHNE BO3yXa, TTOYBBI
1 BOJIOEMOB).

docdop, amIoTpOoITHIE MOAH(PUKAITHH
docdopa (6embrif u kpacHbIH hochop),
bu3nIecKre 1 XUMHIECKIE CBOMCTBA
(B3aMMOJICHCTBHE C METaJJIaMH,
KHUCIIOPOJIOM, TaJIOT€HAMH,
KOHIIEHTPUPOBAHHBIMU a30THOU U
CEpPHOM KUCJIOTaMHu).

HUTpaTOB, oKcuI0B pocdopa (1ll, V)
u hochopHOl KUCTOTHI, PocdaToB),
crocoObl UX MOJTY4YEHUS, IPUMEHEHHUE
Y 3HaY€HUE B MIPUPOC U KU3HU
YeIIoBeKa.

OmnpenensTe HOHBI aMMOHUS, (hocdaT-
MOHBI B PacCTBOpE.

[TosicHATH Ha TpUMEPAX CYITHOCTh
HKOJIOTUYECKUX MPOOIJIEM, CBSA3aHHBIX
C HAXOXKICHUEM COCIMHEHUH a30Ta U
dbocdopa B OKpyKaroIen cpeae.
Hcnonp30BaTh MEPUOIAYECKYIO
TaOJIUIly ¥ TaOJIUIlY PpaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
JUTSI BBITIOJTHEHHUS 3aJJaHUH.
[ImanupoBatTh U OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TIPOBOJIUTH
HAOJIO/ICHM S, 1€TIATh BBIBOJIbI

1O pe3yibTaTaM dKCIIEPUMEHTA

IpU MPOBEACHUH Ta00PaTOPHBIX
OTBITOB U MPAKTUYECKUX paboT.
CrnemoBath mpaBuiIaM IMOJIb30BAHUS
XUMHYECKON TOCYI0N U
71a00paToOpHBIM 00OPYIOBAHHUEM,

a TaKXke MpaBuiiaM oOparieHus

C BEILIECTBAMU B COOTBETCTBUU
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Oxcuast ocdopa (11, V), pochopnas
KHUCIIOTA, (PU3NYECKUE U XUMUYECKUE
CBOMCTBA, nojydyeHue. KauecrBeHHas
peakuus Ha GocdaT-nuoHBI.
IIpencraBneHus 0 raJloreHuIax
docdopa (111, V).

[lonsiTHE O MUHEPATIBHBIX
ynoOpeHusx. A3otHelie, pochopHsle,
KOMIUIEKCHBIE YIOOPEHHUS.
XUMHUYECKOE 3arpsI3HEHUE
OKpYKaloIIeN CPeabl COEAUHEHUAMU
azota u ¢ocdopa.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u sA61eHUl
Jlemoncmpayuu:

O3zHakomiieHUE ¢ GU3MUECKUMU
CBOICTBaMU a30Ta, pocdopa u ux
COCIUHEHUM.

BzaumonencrBre KOHIEHTPUPOBAHHOU
a30THOM KHUCIIOTHI C MEABIO.
KauecTBeHHbIE peakllu Ha HUTPAT-

Y HUTPUT-UOHBI.

O3HakomJiieHrEe ¢ 00pa3laMy a30THBIX
1 (oCPOpHBIX yIOOPEHHUIA.
Jlabopamopnvie onvimol

N3ydeHune CBOMCTB COJIE aMMOHHUS
(B3aMMOJICHCTBUE COJICH aMMOHUS

C MHCTPYKIIHSIMH.
[Tpon3BOINUTH BHIYMCIICHHS

110 XUMUYECKUM YPaBHCHUSIM.
VYy4acTBOBaTh B COBMECTHOM padoTe
B TIape WK TPYTIIIE.

BricTtpauBars pa3BEpHyThIE
ITMUCbMEHHBIC U YCTHBIC OTBETHI

C oropoi Ha HH(pOpPMaITHIO

U3 Pa3IMYHBIX HICTOYHUKOB, B TOM
yucie HTepHeTa; 1emaTh KpaTKue
COOOIIIEHUSI IKOJIOTUIECKOMN
HaIPaBJICHHOCTH
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CO MIEI0YBIO).

KauecTBeHHas peakuus Ha COIU
aMMOHMUS, Ha ¢ocdaT-uoHBI U
W3Yy4YEHHUE NMPU3HAKOB UX MTPOTEKAHMUSI.
Ilpaxmuueckas paboma

Ne 5. Ilonyuenne ammuaka, u3ydeHue
€ro CBOWCTB.

Buruucnenus:

M0 YPAaBHEHUSAM XUMUYECKUX peaKIuid

2.4

OO01as XxapakTepuCTUKa
XUMHUYECKUX JIEMEHTOB
IVA-rpynmsrL.

Yraepon 1 KpeMHUM,
UX COCTMHEHMUS.

bop

11/13

OO01as xapakTEepUCTHKA JIIEMEHTOB
IVA-rpynnbsl. OcoO€HHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTENIEHU
OKHUCJICHUS.

Yraepon, anoTponHbie Mo (PUKAIINT
(rpadur, anmas, dymiepeH, rpadeH,
HAHOTPYOKH), PU3NYECKUE U
XUMHUYECKHUE CBONCTBA MTPOCTHIX
BEIIIECTB (B3aMOICHCTBUE

C MeTaJlJIaMU, HEMETaJJIaMH,
KOHIEHTPUPOBAHHBIMU a30THOU U
cepHoli kuciaotamu). [lorstue

00 agcopOunu. Kpyrosopot yriepoaa
B TIPUPOJIC.

Okcupbl yraepoaa,

X PU3NIECKHEe U XUMUYECKHEC
CBOMCTBA, JCHCTBUEC HA KUBBIC
OpPTraHU3MBbI, TOTyYEHUE

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmsl 1 ux COeTMHEHUI

C Y4ETOM CTPOCHUS UX aTOMOB.
[Iporuo3upoBars CBOMCTBA
XUMHUYECKUX 3JIEMEHTOB — HEMETAILJIOB
Y UX COCIMHEHUN Ha OCHOBAaHUHU
3akoHOMepHocTeH [lepuoanueckoit
CUCTEMBI.

OOBSICHATH MPUUYUHHO-CIIE/ICTBEHHYIO
CBSA3b: CTPOCHHUE BEIIECTBA —
CBOMCTBAa — MIPUMEHEHUE —

Ha [PUMEpax COCIUHEHUN yriepoia u
KPEMHHUSL.

XapakTepu3oBarh GU3MYECKUE U
XUMHUYECKHUE CBOMCTBA MIPOCTHIX
BEUIECTB yriepoaa U KpeMHHS U UX
COEIMHEHNN (OKCUIOB YIJIepo/a,
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Y IIPUMEHEHUE. DKOJIOTHYECKUE
poOsieMbl aTMOC(EpPbI, CBSI3aHHBIC

¢ okcuzom yriaepona (1V).

VYronpHas KUCIOTa U €€ COJIU, UX
bu3HYeCcKre M XUMHIECKUE CBOMCTBA,
MOJIYYCHHUE U TIPUMEHEHHE.
KapOGonaTtsl, ruipokapboHaThl, UX
cBoiicTBa. KauecTBeHHas peakius

Ha KapOoHAaT-uoHkI. Vcnonb3oBanue
KapOOHATOB B OBITY, MEIUITNHE,
MTPOMBIIIVIEHHOCTH B CEITECKOM
XO35IMCTBE.

[lepBoHauambHBIC MOHATUS

00 OpraHMYECKHX BEIIECTBAX KaK

O COeIMHEHMSIX YTIepoa:
YIIEBOAOPO/IbI (METaH, dTaH, ITHJICH,
alleTUJICH ), ITaHOJI, TJIMIIEPHH,
yKCycHas kuciota. [Ipupoaasie
MCTOYHUKH YTIIEBOJOPOAOB (YTrOJb,
MPUPOHBIN Ta3, HePTh), TPOTYKTHI KX
nepepadoTKH, UX POJIb B OBITY U
pOMBITIUIEHHOCTH. [loHsATHE

0 OMOJIOTUYECKHU BaYKHBIX
OpPTaHMYECKHUX BEIIECTBAX — )KUPAX,
Oenkax, yrieBojiax —

U UX POJIU B KU3HU YEJIOBEKA.
EnnHCcTBO Oprannueckux u

YTOJIbHOW KHUCIIOThI, KApOOHATOB,
OKCH/JIa KPEMHUSA, KPEMHUEBOU
KHCJIOTBI, CHIINKATOB), CITOCOOBI UX
MOJIYYEHUs, IPUMEHEHNE U 3HAYEHUE
B IIPUPOJIE U KU3HU YETIOBEKA.
Onpenenats kKapOOHAT- U CUJIMKAT-
MOHBI B PacCTBOpE.

OOBSICHATH CYLTHOCTh 3KOJIOTHUECKUX
npobJieM, CBSI3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOTO T'a3a B OKPYXKAIOIIEH
cpene.

[TonTBepxaaTh OCOOEHHOCTH COCTaBa
Y CTPOCHHS OPraHUYECKUX BEIIECTB
pUMepaMu MPOCTHIX COEAUHEHUIM
(MeTaH, 3TaH, 3TUJICH, alleTUIICH,
ATAHOJI, [JIUIEPHUH, YKCYyCHAs
KHCJIOTA).

NnmrocTpupoBath B3aMMOCBS3b
HEOPraHMYECKUX COCUHEHUN
yriepojia 1 OpraHuyeCcKUX BEUIeCTB.
OnuceiBaTh posib OEIKOB, KUPOB U
yIJI€BOJOB B ()YHKIIMOHUPOBAHUU
YKUBBIX OPraHU3MOB.

Hcnonp30BaTh MEPUOIAYECKYIO
TaOJIUILy ¥ TaOJIUIlY PaCTBOPUMOCTHU
KHCJIOT, OCHOBAaHUM U COJICH B BOJE
JUIS1 BBITIOJIHEHUS 3a/IaHUH.
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HEOPraHUYECKUX COECTUHEHUN.
Kpemnuii, ero ¢pusznueckue u
XUMHUYECKUE CBOWCTBA
(B3aUMOJICICTBHUE C METAIJIAMH,
KHCIIOPOAOM, YTIEPOIOM,
raJloreHaMH ), MOJIy4eHHUE U
npuMeHeHue. Poib kpeMHUs

B MIPUPOJIC U TEXHUKE.

Oxkcup kpemuus (1V), kpemHuenas
KHCJIOTa, CUJIMKATHL: (PU3NUecKue U
XUMHUYECKHUE CBOMCTBA, OJyYEHUE U
IpUMEHEHUE B OBITY

Y MIPOMBIILIEHHOCTH.

Baxwueiimme cTpouTeabHbIe
MaTrepuasbl: KepaMHKa, CTEKIIO,
LIEMEHT, OETOH, JKEIE300ETOH.
[TpoGiembl 6Ge30macHOTO
MCIOJIb30BaHUS CTPOUTEIbHBIX
MaTepHalioB B MMOBCEHEBHOMN KU3HHU.
Bbop. OcobeHHoCTH CTPOCHHMS aTOMA.
OO1ue npeacTaBIeHUs O PU3HMUECKUX
Y XMMUYECKUX CBOMCTBaxX. bopHas
KHCJIOTA.

IKkcnepumenmanvroe uzyuenue
eeuiecme u A6j1eHull
Jlemoncmpayuu:

[IpoBOAUTH BEIYUCIICHUSI MACChI
(00BEMa; H.y.) IPOAYKTA peaKIuu
110 JTaHHOM Macce (00bEMY) HCXOTHOTO
BEILIECTBA, COJIEPKAIIErO
OMPENEIEHHYIO MAaCCOBYIO J1OJIEO
IIpUMECEN.

[InannpoBaTh U OCYILIECTBIATH

Ha [IPAKTHKE XUMHUYECKHUE
AKCHEPUMEHTHI, TPOBOJIUTH
HAOIIOCHYS, JIeNIaTh BEIBOBI

0 pe3yJibTaTaM SKCIEPUMEHTA
IIPU IIPOBEICHUU J1a00OPATOPHBIX
OTIBITOB M MPAKTUYECKUX PadoT.
CnenoBaTh MpaBUIaM MOJIb30BAHUS
XUMHUYECKOU TTOCYI0N U
71a00paToOpHBIM 00OPYIOBAHHUEM,

a TaKke MpaBuiiaM oOpanieHus

C BEIIECTBAaMU B COOTBETCTBUU

C MHCTPYKLHSIMU.

VY4acTBOBaTh B COBMECTHOM paboTe
B MAJION TpyIIIE.

Hcnonbs30BaTh TP BBIOJIHEHUU
y4€OHBIX 3aJIaHUi U B MPOIIECCE
UCCIIEI0BATEIBCKON JIESITEIIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JJUTEPATYPY
XUMHUUYECKOTO COJIEPHKAHUS,
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Moaenu KpuCTaJuIMYECKUX PEMIETOK
anMasza, rpaduta, MOJIEKYJIbl
dbymnepeHa.

O3HaKOMJIEHHE C ITPOLIECCOM
a7IcopOIIMy PaCTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHUBOrasa.
O3HakomMJieHHE ¢ o0pa3laMu
MPUPOTHBIX KapOOHATOB M CHIJIMKATOB,
C MPOAYKIHUEN CUIIMKATHOU
MIPOMBIIIIJIEHHOCTH.

Komnekuus «Hedthb u
He(DTEIPOTYKTHI.

Mogaenu MOJIeKyJl OpPraHu4eCcKUX
BEILIECTB.

Buneomarepuainsl: cumkaTHas
MPOMBIIIIJIEHHOCTb.

Jlabopamopnvie onvimol

[Tonyyenue, cobupanue,
pacro3HaBaHUE U U3YYEHUE CBOMCTB
YIJIEKHUCIIOTO Ta3a.

N3y4yeHne B3anMHBIX PEBPALLIECHUI
KapOOHATOB U TUPOKapOOHATOB.
[IpoBeneHre KaYEeCTBEHHBIX PEaKIINil
Ha KapOOHAT- U CHJIMKAT-UOHBI U
M3Yy4YEHHUE NMPU3HAKOB UX MTPOTEKAHMUSI.
Ipaxmuueckue pabomul

CIIPABOYHBIE MATEPUAIIBI, PECYPCHI
HNurtepHera
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No 6. I[lonydenue okcuaa yriepoaa
(IV) u uzydenue ero CBOMCTB.

Ne 7. Pemienue 3kcriepuMeHTaIbHbBIX
3a7a4 1o reMe «BakHeimume
HEMETaJTbl K KX COCTUHCHUS.
Buiuucnenus:

Macchl (00bEMa; H.y.) TPOJYKTa
peakiuu 1o JaHHou macce (00béMY)
MCXO/IHOTO BEIIECTBA, COJEPKAIIETO
ONPENCIEHHYIO MAaCCOBYIO J10JIEO
puMecen

Hroro no pazneny

33/43

Pa3pen 3. MeTaaubl 1 HX COeIUHEHUS

3.1

OO01rue cBOIiCTBa METAJLIOB

5/10

OO1as XapakTepruCTUKa XUMHUECKUX
DJIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nonoxxenus B [lepuonnueckon
CUCTEME XUMUYECKUX IJIEMEHTOB

.. MenneneeBa u CTpOCHUSL aTOMOB.

Meramuibsl A- u b-rpymnm.

CtpoeHue mpoCThIX BEIIECTB —
MeTauI0B. MeTtammueckas CBsi3b U
METAJUTMYECKAsi KPUCTAJUTMYECKast
pelnieTka (MpUMHTHBHAs KyOH4decKas,
00BEMHO-LIEHTpUPOBaAHHAS
KyOuueckasi, TpaHelEHTPUPOBAHHAS
KyOnJeckasi, TeKcaroHajabHast
IJIOTHOYNAKOBaHHAasA ). 3aBUCUMOCTh

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHATUN U IPUMEHSTH 3TU MOHATHUS
IIpY ONUCAHWUU CBOMCTB BELIECTB U UX
IIPEBPALLICHUN.

OOBsCHITH 001IHE 3aKOHOMEPHOCTH
B U3MEHEHHUU CBOMCTB JIEMEHTOB-
METAJUIOB U UX COEIMHEHUH C YU4ETOM
CTPOEHHUSI UX ATOMOB.
[Iporuo3upoBars CBOMCTBA
XUMHUYECKHUX JJIEMEHTOB-METAIUIOB U
VX COCMHEHUN Ha OCHOBAaHUHU
3akoHOMepHocTeH [lepuoanueckont
CUCTEMBI.

XapakTepru3oBaTh CTPOCHUE
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(U3HYECKUX CBOMCTB METAJIIIOB

OT CTPOCHUS KPUCTAILIOB.
DIIEKTPOXUMHUYECKUN AT
HanpsbkeHuil metaio. OOmue
XAMHYECKUE CBOMCTBA METAJIJIOB.
OO61ue crnocoObl MOTyYeHUs
METaJUIOB, METAJLTYPrUsi. DJIEKTPOIU3
pacIUIaBOB M paCTBOPOB COJIEN KaK
OJIMH U3 CIIOCOOOB MOTYYCHHUS
METaJLJIOB.

[TonsiTHE O KOPPO3UU METAILJIOB,
OCHOBHBIE CITOCOOBI 3aIITUTHI UX

oT koppo3uu. CriiaBsl (CTaib, 9yT'yH,
JIOPATIOMUHUN, OpOH3a).
[IprMeHeHre METAJJIOB U CIIJIaBOB

B OBITY 1 IPOMBIIIIJICHHOCTH.
IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU
Jlemoncmpayuu:

O3HakoMmJIeHHEe ¢ 00pa3laMy METaIOB
U CIUTABOB, UX (U3HYECCKUMU
CBOMCTBaMH.

MoaenupoBaHne METANIMYECKON
KPUCTAIUIMYECKON PELIETKH
B3aumoaeiicTBre METaIJIOB C BOJIOMH,
C pacTBOpaMM COJICH W KHCIIOT.
DJIEKTPOJIU3 PaCTBOPOB COJICH

METaJIOB, 001IMe PU3HYECKHUE U
XUMHUYECKHE CBOMCTBA METAJLJIOB.
XapakTepu3oBaTh 00IIHUE CITOCOOBI
MOJIyYEHHUS METAILIOB.

OOBSICHATH 3aKOHOMEPHOCTHU
MPOLIECCOB JIEKTPOJIM3a PACILIIABOB U
pacTBOPOB HA OCHOBE
AIEKTPOXUMHUYECKOTO PSJL
HaIpsKEHU METaIOB, COCTABIIATh
IPOCTBIE YPAaBHEHUS JIEKTPOIU3A.
OnuceiBaTh CIOCOOBI 3AIUTHI
METaJNIOB OT KOPPO3UHU.

OOBSICHATH HA TPUMEPAX CYITHOCTD
HKOJIOTHYECKHUX MPOOJIEM, BEI3BAHHBIX
3arpsi3HEHUEM OKPYKaIOIIEH cpeibl
METaJUIAMU U UX COCITMHEHUSIMHU.
Hcnonb30Barh NEPUOANYECKYIO
Ta0IMILy, TaOJUILY PACTBOPUMOCTH
KHCJIOT, OCHOBAHMHU U COJIEH B BOJIE,
AJIEKTPOXUMUYECKUH Pl HAPSKECHUN
METaJIOB JJIs BBIITOJIHEHUS 3a/1aHH.
CrnenoBaTh npaBuiiaMm 0€30mMacHOM
paboThI B J1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOU
HOCYZIbl 1 000PYAOBAHUS.
[IpoBOANTH BEIYUCIEHUS

10 XUMUYECKUM YPABHEHUSIM.
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(xnopuna meau (II) u noguaa kamus).
OMNBIThI, WILTIOCTPUPYIOLIUE KOPPO3UIO
METAJUIOB U 3aIUTY METAJIIOB

OT KOPPO3UHU.

Jlabopamopmvie onvimol
O3HakoMiieHUE ¢ GU3NYECKUMU
CBOMCTBAMU METAJLJIOB.

N3ydyeHune B3anMOIEUCTBUSI METAJUIOB
C BOJIOH, C paCTBOpPaMH COJIEN U
KHCJIOT.

Buiyucnenus:

COCTaBa CMECEU C UCIOIb30BAHUEM
pEIICHHS CUCTEM YpaBHEHUN™;

110 YPAaBHEHUSIM 3JIEKTPOIN3a
pacIIaBOB M pacTBOPOB BEILIECTB;
Pa3IMYHbIE TUIIBI BBIYUCICHUN

10 YPaBHEHUSM XUMHUYECKUX PEaKIi

VYuyacTBOBaTh B COBMECTHOU padoTe
B I[1ape WJIM TpYMIIE.

BricTpauBars pa3BEépHyThIE
IIMCBMEHHBIE U YCTHBIE OTBETHI

C omopoi Ha HHQPOPMALIHIO

U3 yueOHUKa, CIIPAaBOYHBIX
MaTepuasoB U JPYTruX UCTOUHUKOB,
I'PaMOTHO UCIOIb30BaTh N3yYEHHbIN
NOHATUWHBIN anmnapar Kypca XuMHH,
COIPOBOK/IaTh BBICTYIUICHUE
Mpe3eHTalueN

3.2

Baxxuenmue MeTajuibl 1 UX
COETMHEHUSA

15/22

Meramnel A-rpymi.

Illeno4yHbIe METAILIBL: TTOJIOXKEHUE

B [lepuonnueckon cucreme
XUMHYECKHUX DJIEMEHTOB

H.1. MenpneneeBa, CTpOEHHUE UX
aTOMOB, HAXOXJCHHUE B MPUPOJIE.
duznyecKrue 1 XMMUUECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kalus),
nonydeHue. OKCUIbI U THAPOKCHUIBI
Hatpus U Kanus. [Ipumenenue

OOBsICHATH 00IITHE 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB JIEMEHTOB-
METAJUIOB M UX COEIMHEHUI B IPYIIIAX
C Y4ETOM CTPOECHUS UX aTOMOB.
[Iporao3upoBaTh CBOKMCTBA
XUMUUYECKUX DJIEMEHTOB U UX
COEIMHEHN HA OCHOBAHUH
3aKOHOMepHoOcTen [lepuonnueckon
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.
VYcranaBauBaTh NPUYUHHO-
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IIEJIOYHBIX METAJIJIOB U UX
coequHeHui. bruomornueckas posib
HATPUS U KaJIUs.
[lle10uHO3EMENBHBIE METAJJIBI MAarHUM
U KaJbIIUHN: MOJIOKCHUE

B [Iepuonunueckoii cucreme
XUMHYECKHUX DJIEMEHTOB

.. MenpneneeBa, CTpOEHHUE UX
aTOMOB, HAXOXJCHHUE B PUPOJIE.
duznyecKue 1 XMMHUUECKHE CBOMCTBA
Martus U Kajapus. Baxxaeimme
COCIMHCHUS KaIbIIUsI U MarHus
(oKcua, THAPOKCHI, COJIN), CBOMCTBA,
npumMeHeHue. JKecTKoCTh BOIbI U
crocoOkbI ee ycrpaneHus. Kpyropopot
KaJbLUs B IPUPOJIE.

AJTIOMUHHHN: TTONT0KECHHUE

B [Iepuonunueckoii cucreme
XUMHYECKHUX DJIEMEHTOB

J.1. MenneneeBa, CTpoO€HHE aTOMA,
HaxXOXJEHUE B rpupoae. Gusnyeckue
1 XMMHUYECKHE CBOMCTBA aTIOMUHMS.
AM@oTrepHbIe CBOMCTBA OKCHJIA U
TUJpOKcHaa antoMuHus. [[pumMenenue
aJIIOMHUHMS 1 €r0 CILJIABOB.

Meraubl b-rpymm.

OO6m1as xapakTepUCTHKa METaLIOB

CJICICTBEHHYIO CBSI3b: CTPOCHUE
BEILIECTBA — CBOMCTBA —
MIPUMEHEHUE — Ha MPUMEPAX
M3y4aeMbIX BEIIECTB.
XapakTepu3oBarh GU3MIECKUE U
XUMHUUYECKHE CBOMCTBA MPOCTHIX
BEILECTB METAJUIOB M COCIMHEHU I
(OKCHIOB, TUIPOKCHJIOB, COJICH),
CIOCOOBI UX TIOTYYCHUSI, TPUMCHECHUE
Y 3HAUYEHUE B MPUPOJIC U KU3HU
YEJI0BEKA.

JlokazbiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB U TUAPOKCUIOB aTFOMUHUS,
LMHKA U XKeJe3a.

[IpoBOANTH KAaUECTBEHHBIE PEAKIIUH
JUIs1 PACIO3HABAHUS U3YyYEHHBIX
BEIECTB (KAaTHOHOB METAJIJIOB).
OOBSACHATH HA TIPUMEPaX CYITHOCTh
HKOJIOTMYECKUX MPOOJIEM, CBI3aHHBIX
C HaXOXJECHUEM COCIMHEHUN
METAJUIOB B OKPYXAKOUIEN CpeIe.
[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUUYECKHUE
AKCIEPUMEHTHI, TPOBOJIUTH
HAOJIIO/ICHMS, I€TIaTh BBIBOJIBI

10 pe3yJibTaTam SKCIEPUMEHTA

IIPU MPOBEACHUH JIAOOPATOPHBIX
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b-rpynn (moGo4HBIX TOATPYIN):
nosnoxxenue B Ilepuoanueckon
CUCTEME XUMHUYECKUX AJIIEMEHTOB
J.1. MenneneeBa, 0cOOCHHOCTH
CTPOEHHUS aTOMOB. fIBIICHUE
«IpOoBaJIay AJIEKTPOHA HA TIpUMEpE
CTPOEHHSI aTOMOB XpOMa, ME/IH,
cepebpa. BaneHTHble cOCTOSIHUSA
aTOMOB (-371EMEHTOB, CTENEHN
OKHUCJICHUS aTOMOB B COCIUHCHUSIX.
3aBUCUMOCTh KHCJIOTHO-OCHOBHBIX
CBOICTB OKCHJOB U THAPOKCHUJIOB
METaJJIOB OT 3HAUYEHUSI CTETICHU
OKHUCJIEHUS 3JIEMEHTA B COCIMHEHUU
(Ha mpuMepe COeAMHEHUN Xpoma).
[lepBoHauanbHBIE MPEACTABICHUS

0 KOMIIJICKCHBIX COCTMHEHUSIX.

Menp u cepedpo: CTpoeHUE aTOMOB,
cTerneHu okuciienus. O0ume KpaTkue
npesicTaBlieHus 0 GU3HMUECKUX U
XUMHUYECKUX CBOMCTBAX MPOCTHIX
BEIIECTB (B3aMOICHCTBIE

C KUCIIOTaMU-OKUCIIUTEIISIMU),

00 UX OKCUJIaX, THAPOKCHUIAX U COJISIX,
ux npuMenenud. [Ipeacrapienus

00 aMMMaYHBIX KOMILIEKCAaxX cepedpa u
Meau. KauecTBeHHbIE peakinu

OITBITOB U TIPAKTHYECKUX padoT.
[Tpon3BOAUTH BBIYHCICHUS

110 XUMHYECKHM YPaBHCHUSM.
VYy4acTBOBaTh B COBMECTHOM padoTe
B T1ape WK TPYIIIE.

Vcronp30BaTh MPH BHIMOJIHCHUH
y4eOHBIX 3aIaHUH U B IIpoIiecce
UCCIIEI0BATEIbCKOM IEATEIbHOCTH
HAyYHO-TIOMYJIIPHYIO JINTEPATYPY
XHMHYECKOTO COJCPKAHMS,
CIPaBOYHBIC MaTEPUAITBI, PECYPCHI
HNuTepHera
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Ha KaTHOHBI MeH (2+) u cepedpa.
[uHK: cTpOeHUE aToMa, CTEIEHb
OKHUCJIEHUA. XapaKTEPUCTUKA
bu3MUECKNX U XUMUYECKUX CBOUCTB,
pUMEHEeHHE, aM(OoTepHbIE CBOMCTBA
oKcHa U Tuapokcuia. KauecrBeHHbie
pEeaKIuy Ha KaTUOHBI LIMHKA.

JKeneso: ctpoeHne aroMa, CTENEHN
okuciienusi. Haxoxaenue B npupoe.
PuU3nYECKNE U XUMAYECKHE CBOMCTBA
JKele3a, TpUMEHEHHe. buonornyeckas
pouib xene3a. OKCUIbL, TUAPOKCHUIBI U
comu sxkene3a (1) u xxenesa (1), nx
COCTaB, CBOMCTBA U IMOJy4YCHUE.
KauecTBeHHbIE peakIIMy Ha KATUOHBI
xkenesa (2+) u xenesa (3+). Uyryn u
CTaJib — CILIABBI JKEJe3a.
[Tpon3BOACTBO YyryHa U CTaJM.
DKOJIOTUYECKHUE MPOOIIEMBI,
CBSI3aHHBIE C METAJITyPru4eCKUMU
MTPOU3BOACTBAMM.
IKcnepumenmanvHoe uzyyeHue
eeuwecme u A6J1eHU
Jlemoncmpayuu:

B3anmopencTBue ¢ BOJOW HATPUS U
KaJIBLIUSL.

OxkpalvBaHue njaMeHd HOHAMHU
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HATpUsl, KAUIUS U KaJbLHSL.
BzaumopeiicTBue okcruaa Kajablus U
HaTpusi C BOAOM.

B3aumopeiicTBrue aadroMUHUS C BOJIOM,
C MOJIOM, KMCJIOTaMH U IIeJIOUaMU.
Buneomarepuaibl: MexaHU4YeCKast
MIPOYHOCTh OKCUJIHOM TIEHKU
AJTIOMUHUS, TOPCHUE KeETe3a

B KHCJIOPOJIE U XJIOPE.

Jlabopamopuvie onvimoi
O3HakoMJIeHHE C 00pa3uaMu
M3y4aeMBbIX METAJJIOB, UX MPUPOHBIX
COCIMHECHUH U CIIJIABOB.
BzaumopericTBre ruIpOKCU0B HATPUS
U Kanblug ¢ okcuaom yriepona (IV) u
KHCJIOTaMHM.

HccnegoBanue CBOMCTB KapOOHATOB U
TUAPOKapOOHATOB KabIUs, KECTKOM
BOJIBI.

N3yuenue nporeccoB MoaydeHus
TUJIPOKCHJIOB KENe3a, UX XUMUAYECKHUX
CBOMCTB.

N3ydenue npu3HaKkoB MPOTEKAHUS
Ka4ECTBEHHBIX PEaKIMi HAa NOHBI
(MarHus, KanbIys, aJFOMUHUS, ITUHKA,
xenesa (2+) u xenesa (3+), menu (2+).
HccnenoBanre aM(pOTEpHBIX CBOMCTB
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THAPOKCHIA ATFOMUHUS, THAPOKCHIA
xpoma*® (I1l) u runpokcuaa nuHKa
Ilpaxmuuecxue pabomoi

No 8. XKécTkocTh BOJIBI U METOJBI €€
yCTpaHEHUH.

Ne 9. Pemenune skcniepuMeHTAIIbHBIX
3a7a4 1o teMe «BaxxHenmme MeTauibl
U UX COCAMHEHUS.

Buiyucnenus:

COCTaBa CMECEU C MUCTIOJIb30BAHUEM
pelleHus] CUCTEM ypaBHEHUN ™,
Pa3IMYHBIC TUIIBI BEIYACICHUIN

M0 YPaBHEHUSAM XUMHUUYECKUX PeaKIui

Hroro no pazneny:

20/32

Paznen 4. Xumus 1 okpyskamoumas cpeaa

4.1

BemecrBa u Mmarepuaisl
B JKH3HU Y€EJI0BEKa.
OCHOBBI PKOJIOrHYSCKON
IPaMOTHOCTHU

5/5

Bemecrsa u Mmarepuabl

B IOBCEITHEBHOM KM3HHU 4YCJIOBEKA.
Baxxnenime BemecTra U MaTe€pualbl,
00JIaCTH UX PUMEHEHHUS.
be3onacHoe HUCIoIb30BaHNE BEIISCTB
U XUMHUYECKUX PEAKIIUN B OBITY.
[lepBas moMoIIb OPU XUMHAYECKHUX
0’KOTax ¥ OTPABJICHUSX.

HoBble MaTepralibl 1 TEXHOJIOTUHU.
[IpyHUMIIBI «3EJIEHON XUMUW.

OCHOBBI SKOJIOTUYECKON TPAMOTHOCTH.

XuMus U 310pOBbE. 3HAYEHUE

PackpriBaTh CMBICT U3y4aeMbIX
TTOHSATHUU.

XapakTepu3oBaTh POJib XUMHUHU

B Pa3JIMYHBIX cepax AesITEIIbHOCTU
JIFOIeH, OCHOBHBIE BEIIISCTBA U
MaTepuabl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOT0 YEJIOBEKA.
OOBSICHATH yCI0BUS O€30MaCHOTO
WCII0JIb30BaHMS BEILIECTB U
XUMUYECKUX PEaKIINil B OBITY.
YMeTh OKa3bIBaTh NMEPBYIO MTOMOIIh
IPU XUMUYECKUX 0XKOrax u
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M3y4aeMbIX XUMHUYECKHUX JIEMEHTOB
Y X COEUHEHHI 1JId
(GYHKIIMOHUPOBAHUST OpraHU3Ma
yeoBeka. [loHsTre o 310poBOM
oOpa3ze KU3HH.

XUMHUYECKOE 3arps3HCHUE

OKpY KaroIieh cpeibl. DKOJIOTHYeCKre
pOOJIeMBbl, CBSI3aHHBIC

C COEIMHEHUSIMU YIJIepoAa, a30Ta,
CEpBI, TSKETBIX MeTAIIOB. [loHsATHE
o ITJIK. Posib XuMuu B perieHuu
AKOJIOTUYECKUX MPOOIEM.
IKcnepumenmanvHoe uzyuenue
eeuwecme u A6J1eHU
Jlemoncmpayuu:

Komnekuu o6pa3iioB MaTepraioB
(cTpouTenbHBIE MATEPUATIBI, CILIABBI
METaJIJIOB, TOJIMMEPHBIE MAaTEPUAJTIBI).
[Ipe3eHTanu U BUI€OMATEPUAIIBI

10 TEME.

Jlabopamopuvie onvimul
Ornpenenenne KUCIOTHOCTH
MPUPOJIHBIX BOJ.

MopenupoBanue npouecca
o0pa3oBaHUsl KUCIOTHOTO OIS,
M3y4YECHUE €0 BO3ICHUCTBUS

Ha MaTepualbl

OTPABJICHUSIX.
OOBSICHATH CYITHOCTh METOJIOB
OXpaHbI aTMOC(HEPhI, BOTHBIX U
3€MEIIbHBIX PECYPCOB OT 3arps3HEHUMN.
AHaTM3UpOBaTh U KPUTHICCKU
OIICHUBATh WH(OPMAIIHIO O BIUSHHUH
MIPOMBIIIJIEHHOCTH, CEJIbCKOTO
X035IMCTBA, TPAHCIIOPTA HA COCTOSIHUE
OKPYXKAIOIIEN CPEJIbI.

Hcnonb30BaTh XUMHYECKUE 3HAHUS

B MTOBCETHEBHOM JKU3HU

JUTsl oOecrieueHus1 0e30MacHOCTH U
COXpaHEHUS 3/I0POBbSI

pHu 0OpalllEeHUH ¢ IpenapaTaMu
OBITOBOM XUMUH, JUISI COXpAaHEHUS
OKPY>KaroIen Cpebl.

[Tonmyunts mpeacTaBIcHUS

0 MPaBUIHLHOM HMCTIOIb30BaHUN
W3YYCHHBIX BEIICCTB U MAaTEPHUATIOB
(MuHepanbHbIE YI0OPEHUS, METAJUIBI U
CIUTaBbI) B OBITY, CEIbCKOM XO3SHCTBE,
Ha TIPOU3BOJICTBE.

Hckath 1 aHaIM3MpoBaTh
MH(pOpMaIIMIO O CBOMCTBAaX BEIIECTB,
UMEIOIINUX BaKHOE MPOMBIIIUICHHOE
3HAYEHWE, U XUMHUUECKUX PEAKITHX,
JISKAIUX B OCHOBE MTPOMBIIIIICHHBIX
CIOCOOO0B MOJYyYEHHUS BEIECTB,
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B IEJISIX OMPEICTICHUS PAllOHALHBIX
MOJIXOJIOB K UCIIOJIh30BAHUIO
MIPUPOTHBIX PECYPCOB.

[TpuHuMaTh yuactue B 00CYXICHUH
poOJieM XUMHUUECKON U
HKOJIOTHYECKOW HAMPaBICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3UIIHIO
1o mpobyieMe U npeiaratb
BO3MOJKHBIC ITYTH €€ pelIeHusI.
Co3znaBaTh MMCHMEHHBIC U YCTHHIE
cooO1ieHus, pedeparsl, JOKIAIbI,
MIPEe3CHTAITUY TIPH BBITOJTHCHUH
y4eOHBIX 3aJIaHUI U B MPOIIECCE
MMPOEKTHO-UCCIIEOBATEIBCKOMN
NesITeTbHOCTH.

Hcnons30BaTs NpencTaBiIeHUs

o cepax mpodeccrnoHATbHOM
NEATENbHOCTH, CBSI3aHHBIX C HAYKOU M
COBPEMEHHBIMH XHMHYCCKHMHU
TEXHOJIOTUSIMH, KaK OCHOBY

JUTSI PACCMOTPEHHMSI XUMHH B KA4ECTBE
cheprl cBoeH Oymyiei
npodeCCUOHATBHON JAEITeTHHOCTH U
JUIsI OCO3HAHHOT' O BBIOOpAa XMMHH Kak
poGUILHOTO IPeAMETa

TIpH TIepeX0ic Ha YPOBEHBb CPETHETO
obmero o6pazoBaHus

Hroro no pazneny:

5/5
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Paznea 5. O0o0menue 3HAHUM

5.1

[ToBTOpEHUE 1 00001IEHNE
3HAHUUA OCHOBHBIX
pa3zesioB KypcoB

8-9 kmaccoB

5/10

[leproaruyueckuil 3aK0H 1
[lepuoauueckasi cucremMa XuMHUYECKUX
3JIEMEHTOB B CBETE IPEJICTABICHUMN

O CTpPOCHHS aToMa. 3aKOHOMEPHOCTH
B U3MCHCHUM CBOMCTB XMMHUYECKHUX
2JIEMEHTOB U UX COCAUHEHUMN

B MIEPHUOJIAX U rpymmax.

CtpoeHue BelecTBa B TBEPIOM,
JKUJIKOM M Ta3000pa3HOM COCTOSTHUH.
Buapr xumuueckoi CBSI3H.
3aBHCHUMOCTBH CBOMCTB BEIIECTBA

OT TUIIA KPUCTAJUIMYECKON PENIETKHU U
BUJIa XUMHUYECKOU CBA3H.
Knaccudukarus XuMHUUECKUX peaKIIuii
10 PA3JIMYHbIM ITPU3HAKAM.
[Iporao3upoBaHre BO3MOKHOCTH
MPOTEKAHUA XUMHYECKHUX
MIPEBPAILICHUN B PA3JIUYHBIX YCIOBHUSIX
Ha OCHOBE MPEICTABJICHUM
XUMHYECKON KUHETUKH U
TEPMOJIMHAMUKH.

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
['maponus conen. Peaknun
OKHCJICHUSI-BOCCTAaHOBJICHMS.
DJEKTPONIH3.

[Iporuo3upoBars CBOMCTBA
XUMHUYECKUX DJIEMEHTOB U UX
COCIMHEHUN Ha OCHOBAaHUHU
3akoHOMepHocTeH [lepuoanueckoit
CHUCTEMBI.

OnuceiBaTh XUMHUYECKUE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKIATh CBOMCTBA PUMEPAMU
ypaBHEHUH peakiuii HOHHOTo 0OMeHa
Y OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii.

[Iporuo3upoBaTh CBOMCTBA BELIECTB
B 3aBUCHMOCTH OT UX CTPOCHHS.
[Iporuo3upoBaTh BO3MOKHOCTH
IIPOTEKAHUs XUMUYECKUX
IIPEBPALCHUN B PA3JINYHBIX YCIOBUSIX.
[Ipon3BOANUTH BEIYMCIICHUS

10 XUMUYECKUM YPABHEHUSIM.
VY4acTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIU B TPYIIIIE
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CBolicTBa KUCJIOT, OCHOBAaHUM U COJIEH
B CBETE MPE/ICTABICHUIM

00 DJICKTPOJIUTHYCCKOMN JUCCOIUAITNHI
U OKUCJIMTEIIbHO-BOCCTAHOBUTEIILHBIX
peaKIusX.

IKcnepumenmanvHoe uzyyeHue
eeuiecme u A6AeHUU

Ipaxmuueckue pabomui’™.

Ne 10. Pemenue sxcniepuMeHTaIbHBIX
3a/1a4 1o TeMe « XUMHUUYECKHE
pEaKIIum.

Ne 11. Pemenue skcniepuMeHTaIbHBIX
3a/1a4 1o TeMe «MeTailibl, HeMeTasIbl
U UX COCTMHECHUS

HWroro mo pasneny 5/10
PesepBHOE Bpemsi 5/10
OBIIEE KOJIMYECTBO 102/136
YACOB I10O ITPOI'PAMME
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