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IosicHuTeILHAS 3aMHCKA

PaGowass mporpamMma Kypca XMMHH Ui OCHOBHOHM IUKOJBI paspaborana
B coOTBeTCTBHU ¢ PejlepalbHBIM FOCYIapCTBEHHBIM 00pa30BaTe/IbHBIM CTAHapPTOM
o0uiero ob6pazoBaHusl. B Heil TakKe y4MTBIBAIOTCS OCHOBHBIC HIEH M IIOTO0KEHHA
[TporpaMMbl pasBUTUS W (OPMHUPOBAHHS YHUBEPCABHBIX YYEOHBIX NEHCTBUM UL
OCHOBHOI0 0011ero 06pa3oBaHus.

B COOTBETCTBHM € OJTUMH JOKYMEHTaMH o0ydalolluecs IOJDKHBI OBJIaJCTh
npuéMaMy, CBI3aHHBIMH C OIpeJeTIeHNeM IIOHATHH: OrpaHU4MBaTh X, ONUCHIBATE,
XapaKTepu30BaTh W CPaBHUBATh. TaK Kak XHMHS — HayKa OKCIEpUMEHTalbHasd,
oOyuarompecss JODKHBI ~ OBJIAJeTh TAaKWMH  IO3HABaTEIbHBIMU y4eOHBIMH
NeHCTBUSMH, KaK  OSKCIepUMeHT, HalOmrojgeHwe, H3MEpeHue,  OIHCaHUE,
MOZIeNTHpOBaHNe, TUIOTe3a, BBIBOJ. B Ipolecce M3ydeHHs Kypca y oOydarolmxcs
NPONO/DKAIOT  (JOPMHUPOBATbCA ~ YMEHHsl ~ CTABUTh  BOIIPOCHI, 00BSACHATE,
KJIacCU(HUIMPOBATh, CPABHUBATE, ONPEIENATh UCTOYHUKM HH(POPMALUH, MOTy4aTh U
aHAIM3UPOBATh €€, TOTOBUTH NUHPOPMAIIMOHHEIM MIPOJYKT, IIPE3EHTOBATE €T0 U BECTH
muckyceuio.  CremoBaTenbHO, AEATENbHOCTHBIM IOAXOA B M3Yy4YEHHH XHMHUH
CIIOCOOCTBYIOT ~JOCTFDKEHHIO JIMYHOCTHBIX, MPEIMETHBIX M METalpeIMETHBIX
o0pa3oBaTelIbHbIX PEe3yIbTATOB.

B 0CHOBY Kypca IOJI0KEHBI CIeAYIONINE HAEH:

e MaTepHaJIbHOE eJUHCTBO U B3aHMOCBA3b OOBEKTOB M ABJICHHUH IPUPOJBI;

e Beayuas pOJIb TEOPETHYECKUX 3HaHUHI 1S 00BSICHEHUS
¥l TIPOTHO3UPOBAHUST XMUMUYECKAX SBIEHMH, OLEHKM HX IPAKTHICCKOH
3HAYUMOCTH;

® B3aUMOCBSI3b KAaueCTBEHHOM M KOJMYECTBEHHOW CTOPOH XHUMHYECKUX
00BEKTOB MaTepHaIbHOIO MUPA;

e pa3BUTHE XUMHUYECKOH HAyKd M IIPOM3BOACTBO XUMHUYECKUX BEIIECTB
¥ MaTepUasIoB s YAOBIETBOPEHUS HACYIIHBIX MTOTPEOHOCTEH YeloBeKa 1
ob1iecTBa, peleHus rmo0aabHbIX POOIEM COBPEMEHHOCTH,

® reHeTHYEeCKas CBI3b MEXK/y BEIECTBAMH.

DT HUIEH Peau3yr0TCs B Kypce XMMHUM OCHOBHOM IIKOJIBI IMyTEM JOCTHIKEHHA
CIIEIYIOLIUX IeJICH:

« opmuposanue y yUIalUxcsi XAMIYECKOH KapTUHBI MUPA, KaK OpraHi4ecKon
YaCcTH ero LEeJOCTHOM eCTeCTBEHHO-HAYYHOU KapTHHBI.

 Pa3zgumue T1103HABATEIBHBIX HHTEPECOB, HMHTEIUIEKTYalIbHBIX W TBOPYCCKHUX
CIIOCOOHOCTEH yUaIuxcs B POLEecCce U3YyUeHNs] UMU XMMUYECKOM HayKH 1 e€ BKIaza
B COBpPEMEHHBIM HayYyHO-TEXHHUYECKUH IIporpecc; (GOpMHUpOBaHHE BaKHEHIIMX
JIOTHYECKUX OIlepalldii MBILUIeHUs (aHaIu3, CUHTe3, 000O0LIeHNe, KOHKpeTH3alus,
CpaBHEHMe U Jp.) B IPOLEcCe NO3HAHMS CHCTEMbl BAXKHENIIMX [OHATHH, 32aKOHOB 1
TEOpHHl O COCTaBe, CTPOSHMH U CBOWCTBAX XUMUYECKHUX BEIIECTB.

« Bocnumanue yO0eXIEHHOCTH B TOM, YTO TPUMEHEHHE MOJTyYEeHHBIX 3HAHUH U
YMEHHH 10 XMMHUHM SBISETCS OOBEKTHBHOM HEOOXOIUMOCTEHIO A Oe3onacHo
paboTHI C BELIECTBAMU U MaTepuanaMy B ObITY U Ha IIPOU3BOJICTEE.
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* IIpoexmupoearue u peanuzayus BBITYCKHUKAMA OCHOBHOM IIKOJIBI JIMYHOM
00pa3oBaTeNbHON TPaeKTOPHU: BHIGOP mpoduis obydeHust B cTapliell IIKOJe WK
po(eCCUOHANBFHOT0 00Pa30BATENLHOIO YUPEKICHHS.

* Osnadenue  kniovesvbiMu  KOMhemeHyusmu:  y4eOHO-II03HABATENIbHBIMY,
MH()OPMAIMOHHBIMY, IIEHHOCTHO-CMBICTIOBEIMU, KOMMYHHKATHBHBIM.

Meroanveckne 0co0eHHOCTH NpeNoAaBAHUA Kypca XHMHH

ITpennaraeMelii Kypc OTIMYaeTcss OT JAPYTHX KypCOB XHMHH Ui OCHOBHOM
IIKOJEI, BKIFOYEHHBIX B DelnepanbHblil nepedeHb YIeOHHKOB, HAIMYHEM BAMNCHBIX
Memoouueckux ocobennocmell.

1. Copep:xaHHe M MeTOAbI H3Y4YeHHS NpPelIaraemMoro Kypca XHMHH s
OCHOBHOH IIKOJBI OTBEYalT CTPYKTYpPHO-AesiTeIbHOCTHOMY moaxoxy. OHH
pa3paboTaHbl B COOTBETCTBHH C TEOpPHEH MO3TAITHOrO (OPMHUPOBAHUS YMCTBEHHBIX
JIEHCTBHH, IpPENNIoKeHHONW oTeuecTBeHHbIM Icuxonorom II. SI. T'anenepunsiM, B
KOTOPOH BBIZEIISIETCS HECKOJIBKO 3TAIOB.

Iman co30aHUA OPUEHMUPOBOUHOU OCHOBbI NPeOCmosuel O0esmelbHOCmU
(00[]). Yyaumecs nojiydaroT WHGOPMAIMIO O LEIM MPEACTOSIIEH AesTelbHOCTH
ueé mpenMere, y3HAIOT, Kak W B KaKOH IIOCIE€IOBATEBHOCTH OHHU JIOJDKHEI
BBIIIOJIHATH OPUEHTALIMOHHBIE, HCIIOJTHUTEIbCKUE U KOHTPOJIbHBIE AeHCTBHS.

Bce nmupakTudeckue eqUHUIBI YIeOHBIX KHUT I 7—9 KJIacCOB HAYMHAIOTCS C
IIOCTAHOBKM 00pa3zoBaTenbHON MpoOIeMbl, KOTOpas pelaeTcs B IMpoLecce H3y4eHHs
naparpaga Ha OCHOBE UMEHHO JeSTeIbHOCTHOI'O ITOIX0/14.

B 9 knacce npu u3ydyeHun XuMuu demeHToB B kauectBe OOJ] BeICTyIaer
001U MIaH XapaKTePUCTHKH METAJUIOB, HEMETAJIOB U [TEPEXOAHEBIX 2JIEMEHTOB.

Iman gopmuposanus mamepuanpol desmenvHocmuy. YUaliecs BBIIOJHIIOT
JIeHCTBUS BO BHELIHEH (opMe, CTAIKUBAsACh C CAMUMH IIpeIMETaMH HITH MOJIESMHU:
BBLIZICIIAIOT IIOJIOKUTEIBHOE ¥ OTPULIATEIFHOE 3HAYEHHE KOHKPETHOI'O XHMHYECKOTO
BEILECTBA WM PEAKIMU B Cepe YeloBeYeCKOi NesTeIbHOCTH W B OKPYIKAIOIIEM
MHUDPE; ONpEAeNsIOT XapaKTepHble IPU3HAKM COCTaBa MJIA CBONCTB Ba)KHEHIIMX
KJIaCCOB  HEOPTraHMYECKHUX  COCAUHEHMH;  CaMOCTOSTEIBHO  XapaKTEePH3YIOT
KOHKpDETHBIE XUMHUYECKHE 3JIEMEHTHI; IIPOBOIAT J1abopaTOpHBIE W IIPaKTHYECKHE
paboThl; TOTOBAT COOOUIEHMS U Tpe3eHTAllMH; OCYIIECTBIAIOT IIPOEKTHYIO
NesTeNEHOCTE 110 BEIOPAHHOM TeMAaTHKe.

Oman eHewHeu peuyu. JIeWcTBUS ydaluxcs BepOalM3ylOTCs B YCTHOW WIIH
MUCEMEHHOM peYH, OHM MPOTrOBApUBAIOTCS U YCBAaWBArOTCS B 0000IIEHHON dopMme.
Tak, yuamuecss 03By4HBAIOT, KaKyr0 MH(OpMaLNI0 HecET XUMHUYecKas CHUMBOJIMKA:
XUMHYECKHE 3HAKW, XUMHUYecKHe (DOPMYIEI M ypaBHEHHsS XHUMHUYECKOM peakiu,
cumBosrka [lepuonuyeckoit cucreMsl xuMuueckux aneMeHToB [, M. Menneneesa.

Oman eHympenteli peuu. BepbanbHoe ocBoeHWe JeHcTBUSI Inpo cebs,
MpOoTroBapHBaHue onepanuii npo ceds, 6e3 BHemHel peun. [leiicTBUEe penylupyeTcs,
HarpUMep, MOCIe MPOBEAEHHOI0 YUUTEIeM WHCTPYKTaxa Iepell MPaKTHYECKOH HITH
nabopaTopHoii paboTo# yUeHHK JOIDKEH IIPOrOBOPUTH €ro mpo ceds, 0CO3HATh €ro,
BHYTpPEHHE COITIACUTECS C HHUM WM BBISCHUTH HEIOHSTHBIE MOMEHTBI; TO e
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POMCXOMHUT NPH Pe(IICKCHH JTHIHBIX TOCTHKEHU 1 BbIpaGOTKE IIaHa MTOBBIICHUS
ux ypoBHs. OCOOYIO BaXHOCTbH OTOT 3Tall UIPAET MPH BHIIONHEHWH YYEHUIECKOTO
HCCJIEI0BATENIECKOTO IIPOEKTA.

Hrmepuopusayus Oeticmeus. JIefCTBHE CTAHOBUTCS BHYTPEHHHM IIPOLIECCOM,
aKTOM MBICJIM, JEHCTBMEM B yMe. YUEHHUK IIepejl BBIIIOJIHEHHEM XUMHUECKOIO
OKCIIEpUMEHTa WM PEIIeHHs pacy€THOW 3ajauu 1o QopMmyiaM M ypaBHEHHIM
MBICJICHHO TIPEACTABIISET IOCIENO0BATEIbHOCTh CBOMX JCHCTBUIM 10 peanus3anuu
BBIpaOOTaHHOTO ITaHa.

2. Teopernyeckne TNOJOXKEHHSI Kypca XHMHH OCHOBHON  IKOJIBI
PACKpBIBAIOTCSI HA OCHOBE WIMPOKOr0 MCHNOJbL30BAaHHA B  00y4YeHHH
XHMHYeCKOro 3KcHepuMeHTa (J7a00paTOPHEIX OIBITOB U MPaKTHYECKHX pabot),
B TOM YHCJI€ U IIPOBOJUMOIO B JOMAIIHHUX YCIOBHSX, & TAKIKE IEMOHCTPALMOHHOTO
SKCIIEPUMEHTA, KOTOPBIN [I0Ka3EIBAET YIUTEND.

3. PasButHe HHPOPMAUMOHHO-KOMMYHHKATHBHOH  KOMIETEHTHOCTH
o0yuamuxcsi: oOpalleHHe K pa3iIMYHbIM HCTOYHHKAM XMMHYECKOH HH(pOpPMAIHH,
IIOATOTOBKY MH()OPMALMOHHOTO TMPOAYKTa W €ro Mpe3eHTalus, yMEHHE BEeCTH
JHMCKYCCHIO, OTCTAUBATh CBOIO TOUKY 3PEHHS U KOPPEKTHPOBATH IMO3UIIMIO HA OCHOBE
aHaJli3a apryMEHTOB yYaCTHHKOB JUCKYCCHH.

4. MeranpeaMeTHbIH XapakTep coJep:KaHusi Y4eOHOro MaTepuaJa:
peanusanus CBsi3eil ¢ IpeaMeTaMH He TOJNBKO eCTECTBEHHO-HAYYHOrO LUKJIA, HO U C
MCTOPHEH, INTEPaTypOH, MUPOBO! XYH0KECTBEHHON KYJIBTYPOIL.

5.  IIpakTHKO-OpHEHTHPOBAaHHAsi  3HAYUMOCTL  oTGopa  y4eOHOro
COJEep:KAHMSI: CBA3b M3YyYaeMOro MaTepuala C IKH3HBIO, (OPMHpPOBAHHE
BKOJIOIMYECKOH TIPaMOTHOCTH HpU OOpalleHHH ¢ XUMHYECKHMM BELIeCTBAMIL,
MaTepuajaMd M IPOLECCAaMH, OTBEYAIOUIMMH TPeOOBaHHMAM IIPABHI TEXHHUKH
GesomacHocTH IpH paboTe B XUMUYECKOM KabGuHeTe (1a60paTOpHH) U [OBCEIHEBHOM
KU3HH.

6. J[locTHieHMsI NpeIMETHBIX, MeTanpeAMETHbIX M  JHYHOCTHBIX
Pe3yJbTaTOB IIOCPEICTBOM CTPYKTYPHPOBAHMs 3aIaHHH [0 COOTBETCTBYIOIIUM
pyOpukam:

«IIpoBeprTe CBOU 3HAHUIN;

«I[IpumeHuTEe CBOM 3HAHMS;

«HMcronp3yiiTe JOMOIHUTEIbHYIO HHGOPMALHION;
«BpIpaszuTe cBOE MHEHHEY.

OO0mas xapakTepucTHKA Y4eOHOro npegmera

IIpennaraemas pabovass mporpamma IO XMMHH PAcCKpbIBaeT BKIa[ y4eGHOTo

peaMeTa B JOCTHIKEHHE Leled OCHOBHOro ofuiero oOpa3oBaHHS W OIpeessieT
Ba)KHEHIHME colepKaTelbHble JMHUM [IpeIMeTa:

® «Bewecmeo» — B3aMMOCBS3b COCTaBa, CTPOSHHUS, CBOWCTB, MOJIYYEHUS U
IIPYMEHEHHs BELECTB U MaTePHAJIOB,

o «Xumuueckaa peaxkyus» — 3aKOHOMEPHOCTH TPOTEKAHUS U YIPaBICHHS

IIpOLECCaMH MOYyYeHUs U NIPeBpallleHUs BeIleCTB;



* «Xumuueckuil A3bIK» —  OIEPUPOBAHME CHCTEMON  BaKHEHIIHX
XAMHYECKMX IIOHATHH, BIaJCHHE XHMHUYECKOM HOMEHKIATypoil u
CHMBOIITMKOH (XUMHUYECKUMHU 3HaKaMH, GOPMYJIaMH U YPABHEHUSIMH);

* «Xumus u dicuzHv» — COOMIONEHNE NPABUI XUMHUYECKON 6e30MacHOCTH
Opd OOpameHMH ¢ BEUIeCTBAMH, MaTepHalaMH H  XUMHYECKUMM
NpoLEeCCaMH B IMOBCEIHEBHOMN )KU3HH U Ha TIPOU3BOICTBE.

Kypc opueHTHpOBaH Ha OCBOeHMe OGYYAIOLIMMHCS OCHOB HEOPraHHYecKOil
XHMHH M KpaTKOoe€ 3HAaKOMCTBO C HEKOTOPBIMH TIOHATHSIMH M OOBEKTaAMH
OpraHU4YeCKON XUMMUH.

B conepxarensHol MHMM «Bewjecmeo» pacKphiBaeTCs ydeHHE O CTPOSHHH
aTOMa M BEI[ECTBA, COCTaBe U KJIacCU(DUKALIMA XUMHYECKUX BEILECTB.

B copepxarensHON NHHME «Xumuyeckas peakyus» pacKpblBaeTCs YUEHHE O
XUMHYECKUX Mpoleccax: KiIacCU(QUKalis XUMHYECKHX Peakiuii ¥ 3aKOHOMEPHOCTH
UX NPOTEKaHMs; KaYeCTBEHHAs ¥ KOJIMYECTBEHHAs CTOPOHBI XUMHYECKUX IIPOLIECCOB
(pacu&TeI 10 XUMHYECKHUM QOPMyJIaM U ypaBHEHUSAM XUMHIECKHX PEaKIHii).

B conepxatensHOM JMHUM «Xumuueckuil s3vik» (HOPMHUPYIOTCS yMEHUS
yYallMXCsl Has3blBaTh BelIeCTBAa IO (opMysiaM ¥ COCTaBIATE (OPMYJBI 110 UX
Ha3BaHHUSM, 3allMCHIBATh YpaBHEHHs PEaKUUi M XapaKTepH30BaThb MX, PacKpPhLIBATH
HH(pOPMaIHIO, KOTOPYIO HECET XUMUYECKasi CHMBOJIMKA, B TOM YHCJIe BBIPAKEHHAS U
B TabiMyHOM GopMe (TIepHordecKas CHCTEMa XUMHUECKHX JJIEMEHTOB 1. H.
Menieneesa, Tabnuua pacTBOPHMMOCTH BEIECTB B BOJE); MCIONB30BATH CHUCTEMY
XUMHYCCKHUX TTOHSATHA JJIS ONMCAHUS XUMUYECKUX 00BEKTOB (3IIEMEHTOB, BEILECTB,
MaTepuaJIoB U NPOIIECCOB).

B conepxaTeNbHON IMHUM «XUMUS U JHCU3HBY PACKPBIBAIOTCS JOTHUECKUE CBSI3U
MEXIy CBOHCTBaMH, IIPUMEHEHHEM, IOMYYEHHEM BEIIECTB B J1aGOPaTOpHEIX
YCIIOBHSX M Ha IIPOU3BOJICTBE; (OPMUPYETCS KYJIbTypa 6€3011aCHOr0 U AKOJOTHIECKH
IPaMOTHOIO OOPALIEHUS C XUMUYECKUMHU 00BEKTAMH.

B Kkypce 3HauurenbHas pPONb OTBOLMTCS XHMHYECKOMY SKCIIEPHMEHTY:
NPOBEJCHUIO NPAKTUYECKUX PabOT U JabOpaTOPHBIX OMBITOB, (GMKCALMH U aHATH3Y
UX Pe3yJIbTaTOB, COOIOEHUIO HOPM M IpaBHi 0e30IacHON paboThl B XUMHYECKOM
kabunere (nmaboparopun).

Peanusarust mporpaMMel Kypca B Iponecce 00y<IeHus TO3BOJIUT 00yJarouMest
[IOHATE POJIb W 3HAYEHHe XHMHHU CPelM APYTUX HayK O IPUpPOAE, T.€e. PACKPBITH
BKJIa/{ XUMHH B (JOPMUPOBAHKE LIEJIOCTHOH €CTECTBEHHO-HAYYHON KAPTHHBI MUPA.

MecTto npeamera B yueOHOM IJIaHe
DenepanbHbIN roCyaapCTBEHHBIN 0bpa3oBaTenbHBIH CTaHaapT
IpeJlyCMaTpUBaeT U3y4eHHE Kypca XMMUU B OCHOBHOM IITKOJIE KaK COCTABHOM YacTH
npeaMeTHOR obacTi « EcTecTBeHHO-HayYHEIE TPEMETEI».
Kypc paccuntan Ha 00sA3aTenbHOe M3ydeHHe npenmera B 00béMe 140 yueOHBIX
4yacoB 10 2 yaca B Henemo B 8—9 kmaccax. Kpome asrtoro, mpemycmarpusaercs
U3ydeHre XUMHUHM ¢ 7 Kinacca B 00bEMe 35 yaeGHBIX 4acoB 1o 1 yacy B HeIENIo.
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IIpennaraeMbiii Kypc XOTS U HOCHT OOLUEKYJIbTYPHBIH XapakTep M HE CTABUT
3a/1a4y po(heCcCHOHATBHOM ITOArOTOBKH 00yYaroIuXcs, TEM He MEHee TI03BOJISeT UM
OIPE/IENIUTHCA ¢ BEIOOPOM Npoduis o6yueH st B CTapIlei IKoIe.

JIMYHOCTHEIE, MeTaNpeIMeTHbIE H NPEIMeTHBIE Pe3yJIbTAThI OCBOCHHSI
Kypca XHMUH
Ilo 3aBepIueHHIO Kypca XUMHH Ha 3Tarle OCHOBHOTO 00IIero o6pa3oBaHus
BBIITYCKHUKM OCHOBHOM IIIKOJIbI JOJKHBI OBIAAETh CIEIYIOLMME Pe3yIbTaTaMu:

1. JIn4HOCTHBIE Pe3yJibTAThI:
1) ocosnanue cBoelt >THHYECKONW NPUHAIEKHOCTH, 3HAHWE MCTOPMM XHMUH H
BKJIaJ1a POCCHACKON XMMHUYECKOH HAYKH B MHUPOBYIO XUMHIO;
2) ¢opmuposanue OTBETCTBEHHOIO OTHOLIEHMS K MO3HAHHMIO XHUMUH, TOTOBHOCTH
M CIIOCOOHOCTH y4YaluXcss K CaMOpa3BUTHIO M CaMOOOpAa3OBAaHUIO HA OCHOBE
M3Y4YeHHBIX (HaKTOB, 3aKOHOB M TEOPHIl XUMHHU; OCO3HAHHOTO BEIOOpA U IIOCTPOCHHE
VHIUBUYaJIbHOM 06pa3oBaTe/IbHON TPaeKTOPHH;
3) @opmupoearnue 1IETOCTHOM eCTECTBEHHO-HAYYHON KapTHHBI MUPA, HEOTheMIEMON
9aCThIO KOTOPOH SABJIAETCA XUMUYECKask KapTHHA MUPA;
4) osnadenue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIMM YPOBHIO PA3BHTHS HayKH U
0OIIIeCTBEHHOH ITPAKTHUKH, B TOM YHCJIE U XUMUYECKHM;
5) ocseoenue couManbHBIX HOPM, IIPAaBHI MOBEIEHHS, pojlell U HOpPM COLMANBHOMN
KU3HU B COLIMYME, IIPUPOJIE M YaCTHOH JKH3HH Ha OCHOBE 3KOJIOIMYECKOM KYIBTYpHI
1 0e3011acCHOr0 00pAIeH s C BEIIECTBAMHU U MaTepHaIaAMU;
0) opmuposanue KOMMYHHKATHBHOM KOMIIETEHTHOCTH B  OOIIGHHHM  CO
CBEPCTHUKAMH M B3POCJIBIMHU B IIPOLECCEe 00pa3oBaTeIbHOM, OGLIECTBEHHO MONE3HOH,
Y4eOHO-HCCIIeIOBATENBCKON, TBOPUECKOM U APYTHX BHIOB [AESTELHOCTH, CBI3aHHbIX
C XUMHEH.

2. MeranpeaMeTHbIE Pe3y/abTATHI:
1) onpedenenue neneit cobcTBeHHOro O0yUYeHHMS, TOCTAHOBKA M GopMyupoBaHue
J1s ce0sl HOBBIX 3a/1a4;
2) nnanupoéanue TyTell JOCTHKEHHUs KENAeMOTo Pe3ysbTaTa o0yUeHHs] XUMUM KaK
TEOPETHYECKOTO, TaK U IKCIEPUMEHTAIBHOIO XapaKkTepa;
3) coomnecenue coux NEHCTBHIL ¢ IUIAHUPYEMBIME Pe3yNBTATAMHE, OCYUECMENEHUE
KOHTPOJISL CBOGH AESTENBHOCTH B IpOLECCe NOCTIKEHHs PE3yIbTaTa, onpedeneHue
CrocoGOB AEHCTBUM TPM BBIIONHEHHH JAGOPATOPHBIX U MPAKTHYECKUX DPaGoT B
COOTBETCTBHH C IIPaBUJIaMH TEXHUKH 0€30IIaCHOCTH;
4) onpedenenue MCTOYHUKOB XMMHYECKOH MHGMOPMAIMH, NOJIyYCHHE W aHAIHU3 €&,
CO3/1aHKe MH(YOPMALIMOHHOTO MPOIYKTa U €r0 IPEe3EHTAIHA;
5) ucnons3oeanue OCHOBHBIX HHTEJUIEKTYJIBHBIX OIEpalyii: aHalW3a W CHHTE3a,
CPaBHEHHs W CHCTEMAaTH3allMM, OOOOIIEHHS H KOHKDPETH3AlLWM, 6blA61CHUE
IIPUYMHHO-CIICICTBEHHBIX CBS3€M M nocmpoenue JIOTHYECKOr0 pPacCyIeHUs
¥ YMO3aKI/IFoueH s (MHIYKTMBHOTO, JEIyKTUBHOIO M IO aHAJOTMM) HAa MaTepuale
€CTECTBEHHO-HAYYHOT'O COJICPIKaHUS;
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6) ymenue co3naBaTh, IPUMEHATh U IPeOOPa30BbIBATL 3HAKM ¥ CHMBOJIBI, MOIETH U
CXEMBI JUIs pellieHus] yueOHBIX U MO3HABATENEHEIX 3a]1aY;

7) @popmuposarue U pazeumue 3KOJIOTHIECKOr0 MBILUIEHUS, YMEHHE IPUMEHSITH €ro
B I103HABaTEIbHOH, KOMMYHHKATHBHOM, COIMAIBHON MIPaKTHKE U MPOQeCCHOHAIBHOM
OpHUEHTALUH;

8) eenepuposarue unei u onpeneneHre CPEeaCTB, HEOOXOAUMBIX IS UX PeaTnu3allyH.

3. [IpeameTHBIE pe3yJibTATHI:
1) ymenue o003HaUaTh XUMUYECKUE DJIEMEHTHI, HAa3bIBaTh UX W XapaKTepHU30BaTh Ha
OCHOBe NOJIOXKeHUs B nepuoguueckoit cucreme 1. 1. Menpeneesa;
2) gopmynuposarue N3yYeHHBIX TIOHATHH: BEIIECTBO, XUMHUYECKUI 3JIEMEHT, aTOM,
MOJIEKYyJla, WOH, KAaTHOH, aHHUOH, NPOCTOE M CIOKHOE BEIIeCTBO, XUMHUYecKasd
peaxius, BUABl XUMUIECKUX PeakIliil ! T. I1.;
3) onpedenenue 1o GopMysiaM COCTaBa HEOPraHUYECKHX M OpraHUYeCKHX BEIIeCTB,
BAJIECHTHOCTH aTOMOB XUMHUYECKUX JIEMEHTOB HIIH CTETIEHH WX OKUCJICHUS,
4) nonumanue wHGOPMALMU, KOTOPYIO HECYT XHMHYECKHE 3HaKH, (OPMYIIEI
¥ YpaBHEHHUS;
5) ymenue xknaccuguyuposame pocTeie (METANIBI, HEMETAUIbI, 0J1aropoIHbIE ra3bl)
U CIIOXHbIe (OMHApHBIE COSNMHEHMS, B TOM YKCJIEe U OKCHUIBI, 8 TAKXKE TMAPOKCH/IEI
— KHUCJIOTBI, OCHOBaHHUS, aM(OTepHEIE I'MIPOKCHIBI — U COJIM) BEILECTBA,;
6) @opmynuposanue  TEPUOAUYECKOTO  3aKOHA,  0ObsCHeHUe  CTPYKTYpbI
U HH(OPMAIHH, KOTOPYIO HECET MEePHUOMYECcKas CHCTEMa XUMHYECKUX 371eMeHTOB [,
WM. Menneneesa, packpvimue 3Ha4eHUS IEPUOIHUECKOIO 3aKOHA,;
7) ymenue xapaxkmepu3oéamv CTPOSHHE BEILIECTBA — BUJbl XMMHYECKUX CBs3eil
U TUIIB! KPUCTAIUTHYECKUX PEIIETOK;
8) onucanue CTPOEHNS aTOMOB XHMHYECKHUX 3JIEMEHTOB C IOPSAIKOBBIMUA HOMEPaMH
1—20 u 26, omobpasicenue UX ¢ IOMOIIBIO CXEM;
9) cocmasnenue GopMyn OKCHIOB XUMHUYECKHX 3JIEMEHTOB M COOTBETCTBYIOIIMX UM
I'MJIPOKCHJIOB;
10) nanucanue cTpyKTypHBIX (GOPMYIN MOJEKYISPHBIX COEIMHEHHH M HOPMYJIBHEIX
C[IMHUIl HOHHBIX COEIMHEHMH II0 BAIEHTHOCTH, CTENEHH OKHCIEHWS WM 3apsjLy
WOHOB;
11) ymenue ¢opmynupoeame OCHOBHBIE 3aKOHEI XHMHH: IIOCTOSIHCTBA COCTaBa
BEILECTB MOJICKYJIIPHOIO CTPOEHH S, COXPAHEHHS MacChl BEIIeCTB, 3aKOH ABOraipo;
12) ymenue gpopmynuposame OCHOBHBIE TIOJIOKEHHS ATOMHO-MOJIEKYJIAPHOTO YUSHHs
1 TEOPUH DIIEKTPOIUTHUECKON AUCCOLMALINHT;
13) ompedenenue NpU3HAKOB, YCIOBHH NPOTEKaHHS M INPEKPALICHHS XUMHYECKHX
peaKIni;
14)  cocmaenenue  MONEKYISPHBIX  ypaBHEHUH  XUMHUYECKUX  pEaKI[Wi,
IIOATBEPKOAIOIIMX ~ OOIIMe  XUMHUYECKHe  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BELECTB U OTPAXKAIOIINX CBA3KM MEXIY KilaccaMH COeTUHEHUH;
15) cocmaenenue ypaBHeHHMI peakIUil ¢ y4acTHEM 3JIEKTPOJIUTOB TaK)Ke B MOHHOM

(popme;
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16) onpedenenue mo xummdecKuM YPaBHCHUSM INPUHAUIE)KHOCTH  peaKLiuii
K ONpene/ICHHOMY THITY HJIH BHLY;

17)  cocmaenenue YPaBHEHUM  OKHCIMTENbHO-BOCCTAHOBUTE/LHEIX peaxkuuii
C LIOMOIIBIO METO/IA BIEKTPOHHOrO GanaHca;

18) npumenenue nonaTHit «oxucienuey u «BOCCTaHOBJICHHE» JUIsl XapaKTEPHCTHKH
XUMHUYECKHUX CBONCTB BELIECTB;

19) onpedenenue ¢ nomommio KadecTBEHHLX peakuui xjopun-, cynedar-
¥ KapOOHAT-aHHOHOB U KATHOHA AMMOHUS B pacTBope;

20) obvAcHeHue BIUAHMS Pa3THIHBIX (baKkTOPOB HA CKOPOCTH XUMHIECKIX peaxkuuii;
21)  ymenmue  xapaxmepuzoeams  TOMONCHHE METaJUIOB M HEMETaJlIOB
B [ICPHONMECKOH CHCTEME 3JIEMEHTOB, CTPOSHHE HX aTOMOB U KPHCTAJJIOB, 00IIMe
(hu3HMYeCKHe U XUMHYECKHe CBOMCTBa;

22) obvacuenue MHOTOOGpaAZHA IIPOCTBIX  BEIIECTB SBJICHHEM aJJIOTPOIHH
C YKa3aHHEM e€ MPUYHH;

23)  yemanoenenue  paznmudmii THIpO-, THPO- U BIIEKTPOMETATypruu
W uniocmpupoeanye  STHX  PasMYMil  [pUMepamu MPOMBIIUIEHHBIX  CIIOCOOOB
NOJTyYEHHs] METAILIOB;

24) ymenue oasame obuyIO XapakTepUCTHKY aneMeHTOB I, II, VIIA rpynm, a Takxke
BOZOpOZa, KHCIOPO/a, a30Ta, cephl, Gocdopa, yriepoxa, KpeMHHUS U 00pa30BaHHBIX
VMH TIPOCTBIX BCIICCTB M BaXHEHIIMX COENMHEHMH (CTpoeHHe, HaXO0XIeHHE
B [IpHpoJie, NOJTy4eHNne, GUNIECKHEe ¥ XMMUYeCKHe CBOHCTBA, IIPEMEeHEeHHe);

25) ymenue onucwi6ams KOPPO3UIO METAIIOB U CHIOCOGET 3QIUTHI OT He&;

26) ymenue npouzeodums XUMHYECKHe PacY€TBl C MCIIOJIb30BAHUEM ITOHSTUI
«Maccosas NoJisi BEIIECTBA B CMECH), KKOJHYECTBO BEILECTBAY, «MOJIAPHBIH 00BEMY
110 (YOPMYJIaM M YpaBHEHHSIM peaKiimii;

27) onucanue CBOWCTB M IIPaKTHYECKOrO 3HAYEHUS U3YYEHHBIX OpPraHMYECKUX
BEIIECTB;

28) swvinonnenue 0603HAYEHHBIX B [IpOrpaMMe 3KCIIEPUMEHTOB, pPACNO3HABAHUE
HEOPTaHMYECKUX BEIIECTB 10 COOTBETCTBYIOLMM MPH3HAKAM;

29) cobmodenue npaBmn  6eszomacHol paboTEl B  XHMHYECKOM KabHHeTe
(1aboparopun).



Copep:xanue Kypca XHMHH
8 KJIACC
HavaibHble NOHATHA M 3AKOHBI XHMHH
Tenma u BemectBa. CBOMCTBAa BEIUECTB. JTAJIOHHBIE (PU3UYECKHE CBOMCTBA
BeliecTs. Marepualibl U MaTepuajoBeieHue. Ponb XUMHUHU B XXU3HU COBPEMEHHOIO
obmmecTsa. OTHOLIEHHE 00IIECTBA K XUMHUH: XeModunust U xeModobus.

Meronsl u3ydeHus xumuu. HabGmonenue. DxcrnepuMeHT MolenupoBaHKe.
Monenu maTepuaibHble U 3HAKOBbIE UITH CUMBOJIBHEIE.

I'asel. Kupgkxoctu. TBEpmble BewecTBa. B3auMHbIE IEpeXOIbl  MENKITY
arperaTHBIMH COCTOSHHMSMHM BELIECTBA: BO3TOHKa (CyOnumarms) u AecyOnummalius,
KOHJIEHCAllWsl ¥ UCTIapeHHe, KpUCTaJUIU3al|s U TUIaBJIEHHE.

dusnyeckue sBieHus. UucThle BellecTBA M CMeCH. I'OMOreHHele WU
reteporeHnsle cmecu. Cmecu rasoobpasHble, xunkue u TBEpbe. Crocobbl
pasjielieHusi cMeceil: MeperoHKa, WM AUCTHIUIALMS, OTCTauBaHHe, (GUIBTPOBAHUE,
KpHCTAJIM3alKs WM BblapuBanue. Xpomarorpadus. IIpuMenenue stux crnocobos
B 71a00paTOPHOM MPAKTHKe, Ha IPOM3BOJICTBE U B OBITY.

XuMuUecKre 3JeMeHThl. ATOMBI 1 MONeKyJbl. [IpocTsie 1 cll0XHEIE BellecTBa.
Annorporus  Ha mpuMmepe  Kuciaopojga. (OCHOBHBIE — IIOJIOKEHHs — aTOMHO-
MoJteky/sipHoro yueHus. Mosbl. BelectBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO
CTPOEHHS.

3uaku (CHMMBOJIBI) XHMHYECKHX dJeMeHTOB. MH(opmanus, KOTOpPYH HECYT
3HAKA XMMHYECKHX DJIEMEHTOB. DTHMOJIOTHS Ha3BaHWU HEKOTOPBIX XUMHYECKUX
snemedToB. [lepuoguueckas Tabmuna xumudeckux anementos JI. M. Menzeneesa:
KOPOTKOIIEPUOAHEIA U [UIMHHONEPHOAHBIA BapraHTsl. [leproasl u rpynmel. I 1aBHas
U 1o6ouHas moArpyInsl, wix A- u b-rpynmnel. OTHOcHTeIbHAs aTOMHAas Macca.

Xumuueckre Gopmynsl. HWumexkcsl u  koddduuuentsl. OTHOCHTENbHasA
MOJIEKyJIApHas Macca. MaccoBast OIS XUMHYECKOro 3JIEMEHTa B COEIMHEHHH.
WuhopManus, KOTOPYIO HECYT XMMHUYECKHe (POPMYIIBL.

BanentHocTs. CTpyKTypHBIE GOpMyIbl. XUMUYECKUE DIIEMEHTEI C TOCTOSTHHOM
W TMEPEMEHHOM BaJIeHTHOCTHIO. BBIBOJ (GOpMYNEl COSOUHEHHs IIO BaJeHTHOCTH.
Ompenenenyde BaJEHTHOCTH XHMHYECKOTO »JJeMeHTa 1o (opMyie BEIIECTBA.
CocraBjieHle Ha3BaHWH COEIMHEHUH, COCTOSIIMX U3 ABYX XUMHUYECKUX DJIEMEHTOB,
IO BaJIGHTHOCTH. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB.

XuUMHYecKHe peaklud. PeareHTsl W TPOAYKTHl peakuuu. llpusHaku
XMMHYECKUX peakluil. YCIOBUS UX MPOTEKaHHs M ITpeKpalleHus. Peakunu ropeHus.
DK30TepMUYECKHE U SHIOTEPMHUYECKHE PEaKLIMH.

3aKOH COXpaHEeHHs Macchl BellecTB. XUMHUueckue ypaBHeHus. CocraBieHue
XMMHYeCKUX ypaBHeHu#. MH(popMamms, KOTOpyIo HECET XUMHYECKOE YpaBHEHHE.

Knaccudukanus XUMHYECKUX PEaKLUi 10 COCTaBy M 4YMCIy pPEareHTOB M
IPOAYKTOB. THWIBI XUMHUYECKMX peakluuid. Peakiuu COEIMHEHUs, pa3JIOkKEHHUs,
3aMeleHus ¥ ooMeHa. KaranusaTope! U KaTaius.

JdemMoncTpanuu
e Komexius MaTepuaioB U U3AEIUi U3 HUX.
e Moyenu, UCTIoNb3yeMble Ha yPOKax (pU3UKH, OHONOTUH U reorpaduu.



O6BEMHBIE U IAPOCTEPIKHEBBIE MOJIENIN HEKOTOPHIX XMMUYECKUX BEIIECTB.

Mogenu KpucTalIn4ecKuX PeIéToK.

Cobupanue npubopa At HOTyYeHHS ra3a u IpOBepKa ero repMeTHYHOCTH.

Bo3ronka cyxoro npzia, Hoja Win HadraiuHa.

ArperatHble COCTOSIHHSI BOJIBI.

Pasnienenne IByX HECMEIIMBAIOIIMXCSH XKHUAKOCTEH C ITOMOINBIO JETHTENbHOM

BOPOHKH.

JuctuiiaTop u ero pabora.

VYcranoBka Juist GuibTpoBaHus U e€ pabora.

YcTaHoBKa JUIs BRITApUBaHUs U & pabora.

Konnexuus 651TOBBIX TPUOOPOB 17151 (PUIBTPOBAHUS BO3IyXa.

Paznenenue kpacsuiero Bemectsa ¢hoMacTepa ¢ IOMOIIBIO MeToa OyMaXKHOM

Xpomarorpagpuu.

e Mozenu aluIOTPOIHEIX MOIUGBUKALHI yriiepoJa U Cepsl.

e [lonyyeHue o30Ha.

o Iloprpersr M. 5. bepuenuyca u . 1. Menneneesa.

e KopoTkonepHoaHBIA ¥  JUIMHHONEPHOAHBIA  BapUaHThl IEPHOIHMYECKOH
cuctremsl /1. 1. Meneneena.

¢ KoHCcTpyHpoBaHMe IaPOCTEPIKHEBLIX MOJIENIe MOJIEKYII.

e Ammnapar Kunra.

Pasnosxxenne buxpoMara aMMOHHS.

I'opeHue cepbl U MarHueBOit IEHTEI.

IToptpets! M. B. JlomonocoBa u A. JI. JlaByassbe.

OnBITHI, WILTIOCTPUPYIOLIHE 3aKOH COXPAHEHH MAaCChl BEIECTB.

['openne docdopa, pacTBOpeHHE MPOIYKTa TOPEHHUS B BOLE U HCCIENOBAHHUE
TIOJYYEHHOI'0 pPacTBOpa JTaKMYCOM.

BzanmopelicTBHe CONSTHON KHUCIIOTEI C [IUHKOM.
o [lomyuenue ruppokcuna meau(Il) u ero paznoxeHue npu HaArpeBaHHH.

JIaGopaTopHbI€e ONBITHI

* O3HaKoOMIIEHHE C KOJUIEKIIMeH J1abopaTopHOM MOCY Il

* [IpoBepka repMeTHYHOCTH NIPUOOPA JUISl [TOJIyUECHHS Fa30B.

* O3HaKOMIIEHHE C MUHepanaMu, 00pa3yIoLUIMU TPaHHUT.

* IIpUroToBiieHHE TeTEPOreHHONW CMECH IIOPOIIKOB CEepPhl C JKEIe30M H HX
paszerneHue.

* BzaumopelicTBre pacTBOPOB XJIOPUAOB U MOAHUIOB KallUs ¢ paCTBOPOM HHUTpaTa
cepebpa.

* [Toryyenue rugpoxcuna meau(Il) u ero B3auMoeiicTBUE C CEpHON KMCITOTOH.

* BzaumonelicTBre pacTBOpa COIBI C KUCIOTOH.

* [IpoBepka 3aKOHa COXpPAaHEHHUS MAacChl BEILECTB Ha IpPHMEpPe B3aMMOIEHCTBHUS
LIEJIOYH C KUCJIOTOM.
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* IlpoBepka 3akoHa COXpaHEHMS MacChl BEIECTB Ha IIPUMEpe B3aUMOIEHCTBHS
mEnoyu ¢ consto xenesa(lll).

* Pasnoxenue nepoxcuua Bomoposa ¢ IMOMOLIBIO OKCHIA Mapranua (IV). 11.
3aMelleHne JKeNe30M MeH B MEHOM KyIIopoce.
IIpakTHYeckue paGoThbI
1. IlpaBuna TeXHUKH GE30IIACHOCTH M HEKOTOPHIE BHAbI paboT B XHUMHUECKON
naboparopuu (KabHHEeTe XUMHUH).
2. Habmozienue 3a ropsimieii cBedoi.
3. AHanus noussl (ananor pabotel «OYNCTKA TOBAPEHHOI COTIY).

Baskuelimne npeactaBuTen Heopranuyeckux Bemects. KoJnuecTBeHnbie
OTHOLUEHHS] B XHMHH

Cocras Bosayxa. [TonaTie 06 06bEMHOI 101E () KOMITOHEHTA IPHPOIHON
ra3oBod cMecH — Bo3yxa. Pacuér 00béMa KOMITIOHEHTA ra30BOi CMECH II0 ero
00BEMHOI J10JIe ¥ HA0BOPOT.

Kucnopon. Ozon. IMomyuenue kucnopona. Co6upanue U pacrio3HaBaHue
KHcIopoza. XUMHYECKHe CBOMCTBA KUCIOPO/a: B3aUMOJIEHCTBHE C MeTaILIAMH,
HEMETAJlIaMH ¥ CJIOKHBIMU BellecTBaMu. IIpumenenue kucnopoaa. Kpyrosopor
KHCJIOpPOJIa B IIPUPOJE.

Oxcuppl. OOpazoBanne Ha3BaHUM OKCHIOB 10 UX popmysaM. CocTaBieHue
(opMyI1 OKCHIOB 110 WX Ha3BaHUAM. IIpesicTaBUTENH OKCHIOB: BOJIA M YIIIEKUCIIBI
ras, HeraléHas H3BeCTb.

Bonopon B mpupoze. ®@u3nyeckue M XUMHYECKHE CBOWCTBA BOIOPOMA, €ro
MOJIy4eHNe U IIPUMEHEHHE.

Kuenotsl, ux coctaB m mux kiaccudukamms. Hmmukaroper. Tabmuma
pacTBopuMocTH. CepHas U COIsIHask KUCIIOTEL, HX CBOMCTBA U MPUMEHEHHE.

Comu, ¥X COCTaB U Ha3BaHMS. PactBopuMoOCTE coneit B Boze. IIpencraButenu
COJIEH: XJIOPHU]] HATPHsl, KapOoHAT HATpus, GpochaT KalbIus.

HocrosiHnas Asoragpo. KommuectBo Bemectsa. Moss. Monsipras Macea.
KpatHble eMHUIBI U3MEPEHUsT KOJINYECTBa BENIECTBA — MUIUIUMOJb U KUJIOMOJb,
MUJUTUMOJISIPHAS U KUJIOMOJISIpPHAs MacChl BEIECTBA.

Pacu€Tsl ¢ HCII0Ib30BaHUEM TTOHATHIH «KOJIMYECTBO BEMIECTBA», KMOJISPHAS
Maccay, «II0CTOSTHHAs ABOTaIpoy.

3axon ABorazpo. MonsipHslit 066EM ra3000pa3HeIX BemiectB. OTHOCHTELHAS
TJIOTHOCTB ra3a 110 APYroMy rasy.

KparHble enuHMIBI HM3MEPEHMSs — MHJUIMMOJNAPHBIA M  KMJIOMOISPHBIL
00beMbI ra3000pa3HEIX BEIIECTB.

Pacuérel ¢ UCTONB30BaHNEM TNOHATHIH «KOJNMYECTBO BEIIECTBAY, «MOJISpHAS
Macca», «MOJIADHBIM 00BEM razoBy», «4HUCIIO ABOTagpoy.

['unpochepa. Kpyrosopor Bomsl B mnpupoje. Puznueckue U XUMHYECKHE
CBOMCTBA BOJIbl: B3aUMOIEHCTBHE C OKCHIAMH.

OcHoBanusl, uX coctaB. PacTBopumocTh oOcHOBaHMH B Boje. M3MeHeHue
OKpacKd MHIUKATOPOB B LIENOYHOH cpene. [IpencTaBuTeny menodei: ruApOKCHUIE]
HATPUS, KaJUI U KaJIbLIUS.
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PactBopuTens u pactBopéHHOe BemecTso. PactBopsl. PacTBopenue. IumpaTsr.
MaccoBas o115 pacTBOpEHHOTO BemecTsa. Pacuérel, cBsI3anHLIe ¢ HCIONB30BaHNEM
IIOHATUS «MacCoBast OJI paCTBOPEHHOI'O BEIIIECTBAY.

HemMoHcTpanuu

* Omnpenenenue coepxanus KUCIOPOa B BO3ITyXe.
o Ilomy4enne KuClIopoma pasiioxKeHHeM IEpMaHraHaTa Kajlus M IepOKCHa
BOZOPO/IA.
Cobupanue METONOM BEITECHEHHS BO3yXa U BOJIbI.
PacnosnaBanue kucioposa.
['openuie marnwms, sxenesa, yris, cepsl u (ocdopa B kucnopoze.
Konnexnus oxcumos.
Iony4enue, cobupanue u pacnossasanue BOLOPO/IA.
I'openue Bomopona.
* BsauMozelicTBre BOAOPO/Ia ¢ OKCHIOM menu(Il).
e KoJiekuus MUHepanbHBIX KUCIIOT.
* IlpaBuno pa3basnenHus cepoii KMCIOTHL.
e Komrekuus coneii.
e Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAHMI U corell B BOJIE.
* Hexoropele MeTamiel, HEMETaIbl U COSNMHEHUS C KOMMYECTBOM BELIECTBA,

PaBHBIM | MOJIB.

* Mopens MonsipHOro 06BEMa razoo0pa3HbIX BEIIECTB.

o Kounekuus ocHOBaHuiA.

JlaGopaTopHbIe ONBITHI

* [loMyTHEHNE H3BECTKOROM BOABI IPU MPOITYCKAHHH YITIEKMCIOTO rasa.

* [lomy4enne Bogoposa B3auMOIECTBIEM [IMHKA C COJISHON KHCIIOTO.

* Pacriosnasanue KHCIIOT ¢ IOMOIIBIO HHANKATOPOB.

* MsMeHeHMe OKpacky MHINKATOPOB B IIETOYHON Cpeje.

* OsHakomyieHHe ¢ I@perapaTaMd JOMAIUHEH WX IIKONBHON AlTeuKu:
PacTBOpaMH NEPOKCHJIA BOAOPOIa, CIUPTOBON HACTOMKHU MO/, aMMHUAKA.

ITpakTH4Yeckne paGoThbI

4. Ilony4yenne, cobupanue 1 pacrio3HaBaHue KICIOPOLA.

5. Ilony4enue, cobupanue u pacrnosHaBaHue BOIOPOLA.

6. IlpurorosneHHe pacTBOopa ¢ 3aJaHHON MAaccoBOH joueil PacTBOPEHHOTO
BEILIECTRA.

OcHoBHBIE KJIacChl HEOPraHUYECKHX COeXHHEH I

O6oOmenne cBeneHuii 06 OKCHIax, WX KJacCU(MUKAIIMK, HA3BaHUSAX W
cBoiicTBax. CriocoObI MOMYyYeHHs OKCHIOB

OcHoBanusl, MX KITaccH(UKAlWs, HA3BaHMSA M CBOiicTBA. B3auMojeicTBHe ¢
KHCIIOTaMH, KHUCIIOTHBIMM OKCHIaMH M CONSAMH. PasloxkeHHe HEPacTBOPUMEIX
ocHoBaHWH. Cri0ocOOBI MOTyYeH s OCHOBAHMUMA.

Kucnotel, ux xnmaccudukaiys u HazBauus, OOLIMe XMMHYeCKHe CBOMCTBA
KHCIIOT. B3auMonelcTBHE KHCIOT € MeTaUlaMd. DJIEKTPOXUMWYECKHi  psi



12

HaNpsDKCHHH METa/UIOB. B3auMoneicTBHE KHCIOT ¢ OKCHOAMH  METAJUIOB.
BsaumojelicTBue  KHCJIOT € OCHOBaHMSMH — peakius HeHTpaTu3alyu.
Bsaumoneiicteue  kucmor ¢ comsamu.  [lonmydeHue — GECKUCIOPOAHBIX U
KHCIIOPOJCOAEPIKALLUX KUCIIOT.,

Conu, ux knaccudukanus u ceoiictsa. B3aumopelicteue coneil ¢ MeTaniamy,
0CO0OEHHOCTH 3TUX peakuuii. BzaumoeiicTBre conell ¢ CosIMU.

['eneTnyeckue psAabpl MeTalia W HeMeTala. | eHeTWYecKas CBA3b MEXIY
KJIacCaMM HEOPraHUYECKUX BEIECTB.

JlabopaTopHble ONBITHI
» B3auMoaelicTBHE OKCHIA KAIBIUA C BOIOM.
* [TomyTHEHME U3BECTKOBOM BOJIBI.
* Peakuus HefiTpanu3anum.
* [Tonyuenue runpokcuna meau(Il) u ero B3auMoieliCTBUE ¢ KMCIIOTOM.
* Paznoxenue runpoxcuaa meau(ll) nmpu HarpeBaHuu.
* BzaumomeicTBIE KUCIIOT ¢ METaJlIIaMH.
* BzauMoeCcTBHE KUCIOT C COJISIMH.
* O3HaKOMJIEHHE C KOJIIEKLINEN comei.
* BzaumoneiictBue cynnhara meau(ll) ¢ xemneszom.
» B3aumoelicTBUE CoJieil ¢ COSAMH.
» ['eHernyeckas CBA3b MEXJYy KJIaccaMd HEOpPraHMYeCKHWX BEIEeCTB Ha IpuMepe
COCIMHEHUM MEIH.
IIpakTHyeckue paboThbI
7. Pemenue OSKCHEepUMEHTANIbHBIX 3amad 1o TeMme «OCHOBHBIE KIIACCHI

HEOPraHWYECKUX COCIUHEHUN.

Ileproanyecknii 3aK0H M IepHOAHYECKAs] CHCTEMA XHMHYECKHX 2J1eMeHToB /1,
H. MenpeneeBa. CTtpoenue aToma
EcrecTBeHHBle ~ ceMelicTBa ~ XMUMHYECKHX  OJJIEMEHTOB:  LIEJOYHBIE U
IeIOYHO3EMEIbHBIE  METaJllIbl, TaJloTeHbl, MHEpTHbIe (OJaropoaHble) Tra3bl.
AmdoTepHOCTE. AMDOTEpHBIE OKCHIBI M FHAPOKCUIBI. KOMIIIEKCHEIE COIH.

Otkpeitie JI. M. MenjeneeBbIM MEPHOAMYECKOTO 3aKOHA U CO3JAHHE UM
NEepPUOANYECKON CHCTEMBI XUMHYECKUX 3JIEMEHTOB.

AToMBI Kak Qopma CYIIECTBOBAHHS XUMHUYECKHX 3JIeMeHTOB. OCHOBHBIE
CBEIICHUS O CTPOEHHUH aToMOB. JlokaszaTensCTBa CJIOXKHOCTH CTPOCHHS AaTOMOB.
Omnsritel Pezepdopmaa. [InanerapHas MojieNb CTPOEHUS aTOMA.

CocTaB aTOMHBIX siiep: MPOTOHBI, HeHTpoHBI. OTHOCUTENBHAS aTOMHAs Macca.
B3anMocBs3b MOHATHH «IIPOTOHY», KHEUTPOHY», KOTHOCHTENIbHAS aTOMHAs Macca.

Muxkpomup. Onektponbl. (CTpoeHHE DIEKTPOHHBIX YpPOBHEH aTOMOB
xummdeckux anemeHToB 1—20. [loHsaTHe 0 3aBepIIEHHOM 3JIEKTPOHHOM YPOBHE.

MzoTtonbl. OU3MYECKUH CMBICT CHMBOJIMKM [lepuoinyeckoil  CHUCTEMBI.
CospemenHass (GopMyITHUpOBKa MEPHOJMYECKOro 3akoHa.  VI3MeHeHMs CBOWCTB
SJIEMEHTOB B IIEPHOJAX W TpyIax kak QyHKIHUS CTPOEHUs IEKTPOHHBIX 000J04YeK
aTOMOB.
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XapaKTepuCTHKA SIeMEHTa-MeTalla ¥  JJeMeHTa-HeMeTalla [0 WX
TTOJIOXKCHHIO B IIEPHOANYECKOM CHCTeMe XUMUYeCcKuX djiemenToB JI. M. Menneneesa.
JdeMoHcTpanun
* Pasnuynble GOpMbI TAGIHI IEPUOANYECKON CHCTEMEL
* MojenupoBaHie OCTPOEHHS IEPHOTHYECKOM CHCTEMBI . Y. Menneneena.
* Mopenu aTOMOB XUMHYECKHX 2JIEMEHTOB.
* Mogenu aToMoB 371eMeHTOB 1—3-ro nepHooB.
JlaGopaTopHbie ONBITEI
* [lonyuenue aM(OTEPHOro ruAPOKCUIA U HCCIETOBAHHIE €r0 CBONCTB.

Xumunyeckas cBsizb. OKHCIHTETLHO-BOCCTAHOBHTEIbHbIE PeaKIHK
Monnas xumudeckas cBs3b. MoOHBI, 06pa3oBaHHBIE aTOMaMu METAIOB U
HemeTayioB. CxeMbl 00pa3oBaHMS HOHHOM CBA3M Ui OHHAPHBIX COENMHEHHIA.
HonHble KpUCTaNTMYECKHE PEUIETKH U HU3UYECKHE CBOHCTBA BEIIECTB ¢ 3TUM TUIIOM
peméTok. Ilonarne o hopMmynpHOI eTUHMIIE BelleCTBa.

KoBaneHnTHass xumMuyeckas CBA3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (DOPMYJIBL
Ionsitue o BanentHocTH. KoBaneHTHas HemonspHas cBszs, CxeMbl 0Gpa3oBaHHS
KOBAJ€HTHOW CBS3M JUId OHMHApHBIX COeIMHEHHH. MoJleKyIapHBle M aTOMHBIE
KPHUCTATNINYECKHE PEIIETKH ¥ CBOKWCTBA BEIIECTB C 3THM THIIOM PEIIETOK.

ONEeKTPOOTPULIATEIBHOCTE.  PsAjl  3JIEKTPOOTpHIATeNbHOCTH. KoOBaieHTHas
TOJIIpHAs XMMHUYecKas cBsA3b. umosb. CxeMbl 06pa3oBaHUs KOBAICHTHON TOJIAPHOIM
CBSI3M JUIss OMHApHBIX COelMHeHHH. MOJeKyIsIpHble U aTOMHEIE KPHCTaITHIECKUE
PEETKH ¥ CBOMCTBA BEILECTB C 3TUM THUIIOM PELIETOK.,

Metainyeckas XUMHYeCKas CBSI3b M MeTalIMyecKas KpHCTaTHYecKas
peui€rka. CBOMCTBA BEIIECTB C 9THM THIIOM pelléToK. Enmnas [IpUpOJa XUMHUUYECKUX
CBA3EH.

Cremens oxucneHus. CpaBHEHHE CTENEHH OKHCJICHHS M BaJe€HTHOCTH.
[IpaBuna pacuéra creneHeil OKUcIeHus 1o GOpMyIaM XUMHYECKUX COEIHHEHMIA.

OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE  peakuuu.  OTpejeneHne  crereHeit
OKHMCIICHUS ISl DIIEMEHTOB, OOpa3syIoIUX BEIECTBA pa3HbIX KIACCOB. Peakimu
HOHHOTI'O 06M6Ha H OKHCIHTCIBHO-BOCCTAHOBHUTEIILHBIE PE€aKIIuu. OKI/ICHHTGHL H
BOCCTAHOBUTENIb, OKHCIEHHE M BoccTaHoBleHHe. CocraBleHHEe yYpaBHEHU
OKHCIUTEIbHO-BOCCTAaHOBUTENBHBIX PeaKIMii METOZIOM 3JIEKTPOHHOT0 HanaHca.
HeMoHCcTpammu

Buneodhparments! u ciaiinsl « MoHHAS XUMUYECKas CBS3bY.
Komexius BelecTs ¢ HOHHOM XUMHUYECKOH CBA3BIO.
* Mopenu HOHHBIX KPHCTAINTMYECKUX PELIETOK.
e BuneopparmeHTs u crnaitnsr «KopaneHTHAsS XUMHYECKAs CBI3bY.
e Konekuus BelecTB MOJIEKYIIPHOrO U aTOMHOT'O CTPOEHHS.
e Moenu MOTEKYJISIPHBIX ¥ @TOMHBIX KPUCTA/IIMYECKHUX PELIETOK.
e BuneodparmenTs! U craias! «MeTanmnndeckas XUMHYECKast CBI3EY.
e Komnexkuus «MeTauisl U CIIIaBEIY.
* BzaumoselicTBHe UUHKA C CepOil, CONSHOU KUCI0TOM, Xopunom Meau (II).
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¢ [‘opeHue Maruus.
* BsaumozeHcTBHE XJIOPHOU U CEPOBOIOPOTHOM BOIBI.
JIaGopaTopHbIe ONbITHI
* Usrorosnenne MoJieiy, WINTIOCTPUPYIOIIE CBOMCTBA METATHYECKOM CBI3HU

9 KJIACC
IToBTOpenue u 06o6menne cBexenuii no Kypey 8 Kiacca
Bunapusie coenunenus. Okcumsl coneofpasyomme u Heconeo0pasylomue.
I'vppoxcunsr:  ocHoBaHMS, aM(OTEpHBIE THAPOKCHIbL, KHCIIOpPOACOAepIKaIlHe
KUCI0Thl. CpeTHIe, KUCIIbIe, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

Ob6obmienne cBeeHNH 0 XUMHUYECKUX peakiuax. Kiraccudukamus Xumndeckux
PeaKIMi 10 pasiHYHBIM TIPH3HAKAM: COCTAaBY M YMCIY peardpylolux wu
00pasyrolmuXcst BEIECTB, TEIIOBOMY M (eKTy, 06paTHMOCTH, U3MEHEHHIO CTele el
OKHCJICHHMs DIIEMEHTOB, O00pasyloMX pearupylollde BelIeCTBa, AarperaTHOMY
COCTOSIHUIO pearupyIoliuX BEIIECTB, HCIIONB30BaHUIO KaTaM3aTopa.

[IoHsTHE O CKOPOCTH XUMUYECKOH peakiuu. MaKTOPHI, BIUSIONIME HA CKOPOCTh
XMMHYCCKUX PEAKIHH: TPHUPOJa DPEearHpyrollHX BEINECTB, WX KOHILEHTPALHS,
TeMIIepaTypa, IIOMaab CONPUKOCHOBEH!, HATMYKe KaTaau3aTopa. Karamus.

HemoncTpannu

¢ (O3HaKOMJIEHHE C KOJUICKIIUAMH METAJIOB M HEMETAJIIOB.

* OsHaxkoMIIGHHE ¢ KOJUIEKIMAMHI OKCHIOB, KUCIIOT ¥ coJIeil,

* 3aBHCHMOCTB CKOPOCTH XMMHYECKON DPEakmMH OT IPHPOLIBI pearupyomumx

BELIECCTB.

® 3aBHCHMOCTB CKOPOCTH XHMHYECKOM pEakiuu  OT KOHLEHTPALHN

pearupyromux BeIecTB.

® 3aBHCUMOCTE CKOPOCTH XHMHYECKON PeaKIiH OT IUIOMAIH COIPUKOCHOBEHHS

pearupyIomux BEIECTB («KHUILSIHN CII0N» ).

® 3aBHCHMOCTb  CKOPOCTH  XHMHYECKOH  peakuud  OT TEeMIEPATYPEI

Pearupyronmx BemecTs.

JlabopaTopHble ONbLITHI

* BsanmopeiicTere aMMuaxa u XJ10poBo10poa.

* Peakuus HeHTpanuzanuy.

* Habironenwe TermoBoro sddexra peakium HelTpanusamum.

* BzanMozelicTBre cepHOM KUCTOThI ¢ OKCUIOM menu(II).

* Pasnioxkenne nepokcuaa BOIOPO/a ¢ IOMOIIBIO KaTanaskl KapTodelis.

* 3aBHCHMOCTH CKOPOCTH XHMHYECKOH Peakuud OT TPUPOIBI Peardpyroliix
BEIIECTB Ha NPUMEPE B3aUMOACHCTBUS PACTBOPOB THOCYJIb(aTa HATPHA U XJIOPUIA
Oapus, THOCYIB(aTa HATPHS U CONSTHOM KHCIIOTHI.

* 3aBHCHMOCTb CKOPOCTH XHMUYECKOW PEakUMU OT TPHPOILI METAIIOB IIPH UX
B3aMMOJEHUCTBUH C COJITHOM KHCIOTOM.

* 3aBHCHMOCTb CKOPOCTH XMMHYECKOH PEakldd OT MPUPOJbl KHUCIOT TPH HX
B3aMMOJICHCTBHUH C JKEJIE30M.

* 3aBUCHMOCTb CKOPOCTH XUMHYECKON PEakIMy OT TeMIIepaTypEl.
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* 3aBMCHMOCTb CKOPOCTH XUMUYECKON PEaKIHH OT KOHLEHTPALHH.

* 3aBHCHMOCTb CKOPOCTH XMMHUYECKOH peakiiy OT TLIOIIATM COMPHKOCHOBEHHS
pearupyromumx BeIeCTB.

* 3aBHCHMOCTb CKOPOCTH XMMHYECKON PeakiMy OT KAaTalu3aTopa.

XHMHYeCKHe PeaKIHH B PACTBOPAX 3JIEKTPOJIHTOB

[lonsitue 006  3IEKTPONUTHYECKOM  JUCCONMANMM.  DJNEKTPONHTH U
HE3JIEKTPONUTEL. MeXaHu3M IHCCOLMALHIT SEKTPOIUTOB ¢ PasiIuIHEIM XapaKTepoM
cBsi3d. CremeHp  3JIEKTPONUTHYECKOM auccormanuy. CHIbHBIE W ciabble
JJIEKTPOIIUTEI.

OCHOBHBIE ~ TONOXKEHHUS  TEOPHUM  SIEKTPOJIUTUYECKONW  JIUCCOLMALINH.
Knaccudukamys MOHOB W X cBoMcrBa. KHCIOTB, OCHOBaHMS ¥ COJM  Kak
ANIEKTPONIATEL. VX kimaccudukauus u quccormanus.

Obmue xMMHYeCKHe CBOICTBA KHCIOT: W3MEHEHHE OKPACKM WHIMKATOPOB,
B3aMMOJICHCTBHE C METaJlllaM{, OKCHIAAMH W T'HIPOKCHIAMH METAJIOB U COJISIMH.
Mornekynsprsile W HOHHBIE (IOJNHBIE ¥ COKpAIEHHBIE) ypaBHEHMS peakIldi.
XUMHYECKHA CMBICT COKPAIIEHHBIX ypaBHeHHMH. YCIOBHA MPOTEKAHMs peaKLHit
MEXY SJIEKTPOIUTAMH 10 KOHI[A. Ps aKTHBHOCTH METAIIIOB.

OOmme xMMHUYecKHMe CBOMCTBA LIENOYEH: B3aMMOJEHCTBHE C KHCIIOTAMH,
OKCH/IaMH HeMeTauioB, cojiasmu. OOmue XUMHYEeCKMe CBOWCTBA HEPACTBOPUMBIX
OCHOBAHMI: B3aUMOJIEHCTBUE C KHCIOTAMH, Pa3JIOKeEHUE [IPY HarpeBaHHUH.

Obure xHMHUYECKHE CBOMCTBA CPeJHUX CONell: B3aMMOIEHCTBHE C KHCIOTAMH,
IeJI04aMH, COJISIMU U MeTaJlIaMH. B3anMoeicTBHEe KMCITBIX COJIEH CO LIeIouaMH.

['mpponus xak oOMeHHOe B3aMMOJEICTBHE coyiell ¢ BOJOM. I'unponus comu
CHJIBHOTO OCHOBaHMs M cnaboi kuciorel. ['Maponns conu cnaboro OCHOBAaHUS U
CHIIBHOU KHCIOTHL. BomoponHsiii mokazarens (pH).

CBolicTBa KHCIIOT, OCHOBAaHWH, OKCHJOB U COJIGH B CBeTe TEOPUH
DJICKTPOJIUTHYECKOW  JMCCOLMAMM M TPEACTaBIeHHH 00  OKHUCIHTETHHO-
BOCCTAHOBUTEIBHBIX PEaKIIHsIX.

deMoHcTpanuu

e MHcneITanne BeNIECTB M X PACTBOPOB HA 3EKTPONPOBOHOCTE.

® 3aBHCHUMOCTB SNIEKTPOMPOBOIHOCTH YKCYCHON KMCIOTBI OT KOHIIEHTPALIUH.

¢ JIBIXEHHE OKPAIIEHHBIX HOHOB B 3JIEKTPUUECKOM I10JIE.

* Omnpezenenne Xxapakrepa Cpelbl B pACTBOPax CONeH.

JlaGopaTopHble ONBITHI

* [lucconuanus cnabpIX 31€KTPOIUTOB Ha IPUMEPE YKCYCHOH KUCIOTEL

* VIaMeHeHue OKpacki HHJIMKATOPOB B KUCIOTHOM cpefie.

* Peakius HelTpanu3aluy pacTBOpa WIEIOYH Pa3IUUHBEIMU KUCIOTAMH.

* [lonygenne ruppoxcua meau(1l) u ero BauMoeiicTBUE ¢ Pa3NIUIHEIMU
KHCIIOTaMH.

* B3aumopeicTBUe CUIBHBIX KUCIOT ¢ okcumom mMemu(Il).

* B3anmozeicTBIE KUCIIOT C MeTal/IaMHu.

» KayecTBeHHast peakius Ha KapOOHAT-HOH.

* [Tonyuenue cTyaHsS KpeMHHEBOM KHCJIOTBI.
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* KayecTBenHas peaknuus Ha XJIOpUI- WIK CYIb()aT-HOHEL
* IsMeHeHHe OKpacky MHIMKATOPOB B IEIOYHON Cpeje.
* BaaumopeicTBHE IIeJIOYUEH C YIIIEKHCIIBIM [a30M.
* KauecTBeHHast peakius Ha KATHOH aMMOHHS.
* [Tonyuenne runpokcuna menu(Il) u ero pasnoxenue.
* BzaumopeiicTBue KapOOHATOB ¢ KHCIOTAMH.
* ITomyuenue runpoxcuna sxenesa(Ill).
* BsaumonelicTue xenesa ¢ pactBopoM cyibgara mexu(Il).
IIpakTHYeckue paGoThI
1. Pemienne sKcepUMEHTANBHBIX 33124 110 TeMe « DIIeKTPOIUTHYECKAS
JUCCOLIAALIUS.
HemeraJuibl H HX coeAnHEHUST

CTpoeHne aTOMOB HEMETA/UIOB U UX IOJIOXKEHHE B IIEPHOIAMYECKON CHCTEME.
Pspn snextpoorpunarensHocT. Kprucramindeckue peméTk HEMETAIIOB — IIPOCTHIX
BemlecTB. Dusnueckue cBoiictBa HemetamoB. OOmHe XUMHUYECKHME CBONCTBA
HEMETAJIJIOB: OKUCIIUTENbHBIE U BOCCTAHOBHUTEIILHEIE.

['amorensl, cTpoeHHe HUX aToMOB U MoJjiekyl. Dusnyeckre M XUMHUYECKUE
CBOMCTBA TallOT€HOB. 3aKOHOMEPHOCTH H3MEHEHHWsS CBOMCTB TalloTEHOB B
3aBUCHMOCTH OT HX ITOJIOXKEHHUs B IIEpHOJMYecKoi cucteMe. HaxoxkieHne rajoreHoB
B IIPHPOJIC U HX IIOy4YeHHe. buosoruueckoe 3Ha4eHUE ¥ IPUMEHEHHE raJIOreHOoB.

["a;0reHOBOIOPO/IBI ¥ COOTBETCTBYIOLIME WM KUCIIOTHI: TUIABUKOBAs, COMTHAS,
6pomoBonOpOIHAsA, HONOBOLOpOAHas. [anorenunsl. KauecTBeHHBIE peakuud Ha
rajjoreHu-uonsl. [ Ipumenenune coequHeHN TaIOTeHOB.

Obmrast xapakrepuctuka smeMeHToB VIA-rpymmel. Cepa B mpupome u ed
MoJIy4eHue. AJIIOTPOIHBIE MOAMGHKAMM Cephl M MX CBOHCTBA. XHMHUYECKHE
CBOMCTBA Cephl U €€ MIPUMCHEHHE.

CepoBOIOPOA: CTPOEHHME MOJEKYIEI, (DU3MYECKHe U XHUMHYECKHe CBOWCTBA,
nonyyenue u 3HadeHue. CepoBonoponHas kucinora. CynsQuasl M UX 3HAYEHHE.
JIromuHO(OPBI.

Oxcup cepsi(IV), cepnucras kucinora, cyabhuthl. KauecTBeHHas peakius Ha
CYNB(OUT-HOH.

Oxcewnpn cepoi(VI), cepras kucinota, cynsdarsl. Kpucramioruaparst.

CepHast KucnoTa Kak CHIBHBINA 3nekTponut. CBoMCTBa pa3baBleHHOlN cepHOil
KHUCJTIOTBI KaK THUIIMYHOM KHCJIOTBHI: B3aUMOJEHMCTBHE C METAJlJIaMH, OCHOBHBIMH
¥ aM(pOTEPHBIMU OKCH/IAMH, OCHOBAHHSAMH U aM(OTEPHBIMH THAPOKCHIAMH, COMSIMHU.
KauecTBeHHas peakuys Ha CyIb(aT-HOH.

OOmias XapakTepucTHKa JMEMEHTOB VA-Tpymiel. A30T, CTPOEHHE ero aTtoMa
1 MOJIeKyJibl. DuU3MYecKHe M XMMHYECKHe CBOMCTBA W IPHMEHEHHE a30Ta. A30T
B [IPUPOJIE ¥ €ro OHoorudeckas poib.

AMMHaK, CTpPOGHHE MOJEKyNbl W (U3UYECKHe CBONCTBA. AMMHauHas BOJa,
HAIIATBIPHBIA ~ CIMPT, THUApPAT aMMmuaka. JIOHOpHO-aKIEeNTOPHBIA MeXaHHU3M
00pa3oBaHUsl CBSI3M B KaTHOHE aMMOHWs. BOCCTaHOBUTENILHBIE CBOWCTBA aMMHMAaKa.
Conu aMMOHUS 1 UX IpUMeHeHHe. KadecTBeHHast peakius Ha KaTHOH aMMOHMS.
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Oxcnpel a3ota: Heconeo6pasyolme M KHCIOTHBIE. A30THCTAs KUCJIOTa U
HUTPHUTBL. A30THAs KHCIIOTa, € MOJTydeHHe U CBOHCTRA. Hurparter.

Docdop, cTpoeHue aToma u anmnorponus. Dochunel. Dochun. Oxcun
docdopa(V) u pochopras (oprodocdoprast) kucinora. ocharsL.

OOmast xapakTepucTUKa 37€MeHTOB IVA-rpynmer: ocobennoctu crpoenus
aTOMOB, NMPOCTBIX BEIIECTB U COEAMHEHHUH B 3aBUCUMOCTH OT ITOJIOKEHUS 37IeMEHTOR
B ICPUOJMECKOH CHCTeME. YTIIepoAl. AJLIOTPOIHbIE MOINDHUKALIMY: aIMa3, rpagur.
AMOPQHBIA yriepon: caxa, aKTHBHPOBAHHBI yronb. ApcopObuus. Xumuyeckue
CBOHCTBA yrieposa. Kokcoxumuueckoe IpoM3BOACTRO 1 ero nponykuust. KapOums!.

Oxcnn yraepona(Il): crpoenne Mosekyisl, noysy4denue u cpoictBa. Okcun
yrnepoza(IV): crpoenne MoseKysibl, MOMy4eHMe W CBOHCTBA. YTONBHAS KHCIOTA
Coiet yronbHOH KHCIOTEL: KapGOHATHI M rHAPoKapGoHaTsr. TexHIueckas 1 nHIIeBas
cona.

Opranuyeckast Xumust. Y rieBogopoIbL.

Meran, sTaH M IpomaH Kak mpeseibHbIE (HaCBINIEHHBIE) YTIIEBOAOPOIEL.
OTWIEH W aleTWIEeH KaKk HelpeelbHbIe (HEHaCBINIEHHbIE)  YIIIEBOIOPO/IBL.
CTtpykrypuele  dopmymsr  Bemects. [ openue YIJI€BOJOPONOB.  Peaxiuu
AETUAPUPOBAHHUS MIPEIELHBIX YTIIEBOIOPOIOB.

CrupTel. DTHIIOBBI CIHPT, €ro MojydeHHe, MPHUMEHEHHe U busnonoruyeckoe
nerictBie. TpEXaTOMHBIA CIUPT riMUeprH. YKCYCHAs KHUCIOTAa Kak IIpeICTaBUTETh
KapOOHOBBIX KHCJIOT.

KpemHuii: cTpoenue aroma u Haxoxjaenue B mpupozme. CHIMIMAL ¥ CHJIAH.
Coiictsa kpemuus. Okcun kpemuus(IV). KpeMuueBas Kucaora 1 eé coom.

ITpouzBoacTro CTeKlIa | LIEMEHTa. Iponykius CHJIMKATHOM
IIPOMBIIIIEHHOCTH: ONTHYECKOE BOJIOKHO, KepamuKa, ¢apdop, dasac. Ontudeckoe
BOJIOKHO.

Hemeramner B mpupozne. OpakuuoHHAs NEPEroHKA IKHUIKOTrO BO3yXa Kak
CI0co0 TMONy4YeHHs KHUCIOPOJa, a30Ta M aproHa. [lonyuenne docdopa, kpemHHuS,
XJI0pa, Hoja. JNEeKTPOIIH3 PacTBOPOB.

Ilony4yenue cepHOl KHCIOTHL: CHIPBE, XUMU3M, TEXHOIOTHYECKAST CXeMa, MEeTO/
KHIIAIIErO CJIOSI, TIPMHUMIIEI TEII0O0OMeHa, MPOTHBOTOKA M LUPKymsauuu., OneyM.
IIpou3BONCTBO aMMHaKa: ChIPLE, XMMH3M, TEXHOJIOTHIECKas CXEMA.

HdemoHcTpaunu

e Komnekus HeMeTaios.

* Mogenu KpHCTAIHYECKUX PEMIETOK HEMETAIIOB: aTOMHbIE U MOJIEKYJISpHBIE.

e O30HATOpP U NPUHIIKIIEI €I'0 PAGOTHI.

* I'openne HemeTamIoB — IIPOCTHIX BewlecTs: cepsl, docdopa, IPEBECHOT0

YTJISL.

e (OO6pa3pl raIOreHOB — MPOCTHIX BEIECTB.

* BsauMoznelcTBHE raJloreHoB ¢ METAUIAMH.

* BrrrecHenue xnopa GpoMOM WM MO/Ia U3 PACTBOPOB HX COJIEIA.

o KouleKkuus MpupoOIHEIX COeAUHEHHH XI0pa.

* BsaumMonelicTBHE cephl ¢ METaJIaAMH.
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["openue cepsl B KUCIOpOIE.

Komnexkuus cynbQuaHBIX pyI.

KauectBenHas peakius Ha Cynb(OHI-HOH.

ObecuBeynBaHre OKpalleHHBIX TKAHEH CEPHUCTEIM Ta3oM.

B3aumMopelicTBHe KOHLIEHTPHUPOBAHHOM CEPHOM KHCIOTHI ¢ MEJIBIO.
OOyrnuBaHue OpraHWYecKUX BEIIeCTB KOHIEHTPHUPOBAaHHOW  CepHOM
KHUCIIOTOH.

HMuarpamma «CocTaB Bo3ayXxay.

Buneodparments! u cnaiinsl «[Itnusu 6azapey.

[Tonyuenue, cobupanue U pacrio3HaBaHie aMMHUaKa.

PaznoxeHnue Guxpomara aMMOHUS.

B3aumozelcTBHE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTBI C MEJBIO.

["openue u€pHoro rnopoxa.

Pa3zioxeHue HUTpaTa Kajus U TOPEHHE B HEM JIPEBECHOTO yroJIbKa.
O6pa3ibl IpUPOIHEIX coeaMHEeHUH docdopa.

["openue dhocdopa Ha Bo3yXe U B KHCIOPOJIE.

[Tonyuyenue 6enoro dochopa v UCIIEITAHUE ETO CBOMCTB.

Konnexuns «O0pa3ubl IpUPOIHBIX COEIUHEHUN YIIepoiay.

IToptpet H. 1. 3enunckoro. ITornomenue pacTBOPEHHBIX BEIIECTB HIIH I'a30B
AKTHBUPOBAHHEIM YTJIEM.

Y CTpoiCcTBO IPOTHUBOTA3A.

Mogenu Monexys1 MeTaHa, 3TaHa, 3THIIEHA M alleTHIIeHa.

BzaumopeiicTBie sTUieHa ¢ OPOMHOM BOJOM M PacTBOPOM IIepMaHraHaTa
KaJusl.

O6mue xuMudeckre CBOHCTBA KUCIIOT Ha IIPUMEPE YKCYCHOM KUCIOTEL.
KauecTBeHHas peaklys HAa MHOTOaTOMHBIE CIIUPTHI.

Komnexuust «O0pa3ubl NPUPOIAHBIX COSUHEHHUM KPEMHUSI.

KoJutekuus crekia, KepaMUKH, [IeMEeHTa U U3IEJTHI U3 HUX.

Komnekuus npoayKIIMy CUITHKATHOW MTPOMBIILIEHHOCTH.

Buneodparments! u cnaias! «[I[por3BojICTBO CTEKIIA U LIEMEHTAY.
Komnexuus «IIpuponueie coeruHeHUsT HEMETAIOBY.

BuneodparmenTs! u crainsr « PpakiMoHHAas IEPEroHKa KHUIKOrO BO3MYXay.

Buneodparments! u ciaiinsl «IlonydeHue Bogopoaa, KUCIOPOIa U TalloreHoB
IEKTPOITUTHUECCKUM CIIOCOOOM).

Mopeny annapaToB 15 IPOU3BOJICTBA CEPHOM KHUCTOTHI.
Moiesib KUIISIIErO CII0S.

Mopens KOJIOHHEI CHHTE3a aMMHAaKa.

BuneodbparmenTs! u cnaiiap! «I Ipou3BOICTBO CEPHON KUCIOTEIY.
BuneodbparmenTs! u cnaiine! «Ipon3BoacTBo amMMuaka.
Komnexuust «CeIpb€ 1151 MOTydYeHUs! CEPHON KUCIOTBIY.

JlaGopaTopHble ONBITHI

» Pacrio3HaBaHHe rajJoreHuI-HOHOB.
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 KauecTBeHHbIE peaKkI[iy Ha CYJIb(aT-HOHBL.

 KauecTBeHHasl peakys Ha KATHOH aMMOHH,

« XMMHUYEeCKHe CBOMCTBA a30THOM KHUCIIOTBI, KaK dJIEKTPOJIMTA.

* KauecTBeHHEIE peakuH Ha GocdaT-1oH.

* [lomyyenue 1 cBOMCTBA YrOJIbHOM KUCITOTEL.

» KauecTBeHHas peakius Ha KapOOHAT-HOH,

* [Iponyckanue yrieKuciioro rasa uepe3 pacTBOpP CHIIMKATA HATPHSL.
ITIpakTHyeckne paboThbI

2. VI3yueHne CBOMCTB COJISHON KUCIIOTEI.

3. MI3y4yeHne CBOMCTB CEPHON KUCIIOTHI.

4. [Tomy4yenne aMmmMuaka ¥ U3y9eHHE €r0 CBOMCTB.

5. I[lonyuenue yriekucnoro raza. KauecteeHHas peakuus Ha KapOOHAT-HOHEL.

MeTtayibl M MX cOeIHHEHUs

[lonoxeHnne MeTalIoOB B IIEPUOJAUYECKON CUCTeMe XUMUYecKUX aseMenToB . M.
Menpeneesa, cTpoeHUe aTOMOB M KPHUCTAJUIOB MeTaJUIOB. MeTayutidecKkasl CBA3b W
MeTa/UIMYecKass KpUCTallidecKass pemeéTka. DPU3NYecKhe CBOWCTBA METAIIOB:
3JIEKTPO- U TEIJIOIPOBOAHOCTD, OTpaXarolias ClIoCOOHOCTD, IIACTHYHOCTE. YEpHEIE
1 1IBETHBIE METAJLJIBI.

Metannel Kak BOCCTAaHOBHTEIH. OJIEKTPOXUMHUYECKUH Pl HaNpsKeHHH.
B3auMozelicTBUE METaZIOB C HEMeTalllaMH, OKCHJIaMH, KHCJIOTaMH, COJISAMH.
AIOMHHOTEPMHUS.

Obmias xapakTepucTHKa dneMeHTOB IA-rpymmsl. OKCHABI W THAPOKCHJIBI
IEJOYHEIX METAJJIOB, MX IIOJy4YeHHe, CBOICTBa, mpuMeHeHwe. BaxkHeimme comm
IIET0YHBIX METAJJIOB, UX 3HAYeHHE B IIPUPOJIE U KU3HK YeJIOBEKA.

OOmas xapakTepuctuka sineMeHTOB I[A-rpymmsl. OKCHABI M THAPOKCHIIBI
[EIOYHO3EMEIbHEIX ~METalJIOB, HX IIOJydyeHHe, CBOMCTBA W IPUMEHEHHUE.
Baxknediye cony mIeT0YHO3EMENbHBIX METa/NIOB, UX 3HAYEHHUE B NPUPOJE U KU3HHU
yesioBeka. KapOoHaTs! ¥ ruApoKapOOHATEl KaIbIH.

BpemenHas u mocTosHHas kECTKOCTh BoAbl. CrocoGbl yCTpaHEeHHS BpPEMEHHOM
x€cTrocTU. Cioco0b! yCTpaHeHUs TIOCTOSHHOM KECTKOCTH.

Coenunenys allOMHMHUSL B TpPHPOAE. XHMHYECKHE CBOMCTBA aTIOMHHUSL.
Oco0eHHOCTH OKCHZAa U THUIPOKCHJA ATIOMHUHHS Kak aM(OTEPHBIX COEIMHEHHIA.
Baxneine conu amoMuHus (XJI0pua, Cyasdar).

Ocobennoctu cTpoeHus aToMa xenesa. JKenezo B npupojae. Baxueiimme pyas
kenesa. Ilomyyenue gyyryna u cranu. Oxcuusl U ruapoxkcunsl sxenesa(Il) u (IID).
Comu xenesa(ll) u (III). ObHapykeHne KaTHMOHOB Keje3a B PacTBOpE. 3HAYEHHUE
COeIMHEHUH XKele3a.

Koppo3us razopas (XuMuuecKkas) M SIEKTPOXHMUYECKas. 3alluTa METajlIOB OT
Koppo3uu. Meraiel B npupogne. [lonstue o mertammypruu. UE€pHas w 1BeTHas
METaJLTyprusl. [TupoMeramnyprus, THIPOMETAUTYPTHS, dIEKTPOMETAIUTYPrHsl.
JloMennsli nporece. [lepepaboTka 4yryHa B CTallb. DJNEKTPOIU3 PACILIABOB.

JdemMoHCTpauHH
e BzaumojelicTBHe HATPHUS, TUTHSI U KAJIBIU C BOJIOM.
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['openue HaTpusa, MarHus U kejie3a B KUCIOpOJeE.

Bcenplmka TepMUTHOM CMECH.

B3aumoaeicTBHE CMECH ITOPOLLKOB CEPBI U XKene3a, IMHKA U CEepEl.
B3auMoneiicTBHe aJIIOMUHUS ¢ KMCIOTaMH, IIeJI09YaMH U BOJIOM.
B3aumonelcTBrE Keme3a U MEAH C XJIOPOM.

B3aumopelicTBe MeOU ¢ KOHLEHTPHPOBAHHOM CEpHOM KHCIIOTOHW U a30THOH
KUCJIOTOM (pa30aBlIeHHON U KOHIIEHTPUPOBAaHHOM!).

Oxpacka 11aMeH CoeJUHEeHUSIMH LIEIOUHBIX METAJIIOB.

Oxpacka IJIaMeH! COeIMHEHUSIMH 1IeII0YHO3EeMEeJIbHBIX METaJIJIOB.

I"amenue u3BecTH BOJOM.

ITomyyenne KECTKOM BOABI B3aUMOACHCTBUMEM  YIVIEKHMCIIONO Tasa ¢
U3BECTKOBOM BOJIOM.

VcrpaHeHue BpeMeHHOM JXECTKOCTH KUIIsTMeHUEeM U 100aBIeHUEM COIbL.
YcTpaHeHHe MOCTOSHHOM KECTKOCTH 0OABICHUEM COJIBI.

HoHUTEI ¥ IPUHIMT KX AeHcTBUS (BUAEO(parMeHT).

Konnexuus npupoaHbIX COeAUHEHUHN aTlOMUHUS.

BuneodbparmeHnTs! U cnaiapl « OKCH aTIOMUHUS U €10 MOJU(DUKALMI».
[TonyyeHne amM@pOTEpPHOro THAPOKCUIA AIIOMUHUS M MCCIEJOBaHUE €ro
CBOMCTB.

Komnexmus «XuMudeckre HCTOYHUKU TOKa.

Pe3ynpTaThl AIUTENBHOTO JKCIEPUMEHTA 10 M3YUEHHIO KOPPO3UH CTAJIBHBIX
W3JIeHH B 32aBUCUMOCTH OT YCIIOBUHM MPOLIECCOB.

Boccranosienue menu u3 okcuaa Meau(1l) Bomopomom.

Buneodparments! u cnaiap! «[Ipon3BoACTBO YyryHa U CTaIM.
Buneodparments! u cnaiabl «M3nenus u3 dyryHa v ctaimy.
BuneodparmenTs! u cnaiianl «[ Ipou3BoACTBO aTIOMUHUSY.

JlaGopaTopHbie ONBITHI

* BzaumopeiicTBue xeinesa ¢ pactBopoM cyibhara meau(1l).

* [lonmyyeHne U3BECTKOBOM BOJIBI U OIBITHI C HEH.

* [Tomyuenue runpoxcumos sxenesa(ll) u (I11).

» KauecTBeHHbIE peakllMi Ha KaTHOHEI JKeJie3a.
IIpakTHyeckue paboThl

6. XK&cTKoCTh BOABI U CIIOCOORI €€ YCTpaHEeHMUS.

7. PelieHue sKkCriepMMeHTaIbHBIX 3a/1a4 110 TeMe «MeTauisy.

XHuMHUS H OKpYJKalOLIas cpeaa

Ctpoenne 3emid: sOpo, MaHTHA, 3eMHas Kopa, Jutocdepa, ruapocdepa,
arMoc(epa. XuMuveckuit coctaB 3emnd. ['opHble mopoxabl. Munepansl. Pyusbl
Ocapnounsle ropasle noposl. [Tone3Hsie HCKonaeMele.

VCTOYHMKM XHUMHUYECKOTO 3arpsi3HEHUs OKpysKarolled cpeisl. [obanpHbie
9KOJIOTHUECKHe  INpo0JieMbl  YelloBeYecTBa: HapylleHHe OHOreoXMMHUYECKHX
KPYTrOBOPOTOB XMMHUYECKUX DJIEMEHTOB, MOTEIIIEHUE KIUMAaTa, KHCIOTHBIE JOXIH U
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ap. O3o0HOBBIE JBIPEL. MeXIyHapOIHOE COTPYAHHYECTBO B OONACTH OXPAHBI
OKpY’KaroIleH cpe/bl OT XMMHUUECKOT0 3arps3HeHus. «3eIéHas XUMUS,
JdeMoHcTpannu
e Buneopparments! u crnaiins! «Ctpoerne 3eMiIn 1 €€ XMMUUECKUH COCTABY.
o Konnekuus MUHEpaloB U FOPHEIX IOPOI.
e Komrekuus «Pys1 MeETaIOBY.
* BuneobparmMentsl u crnadgsl  «[1o0alibHBIE  9KOJOTHYECKHE IPOOJIEMEI
YeJI0BEYeCTBay.
e BuneobparMeHTs U Clai/BI O CTEIIEHH KOJIOTHMYECKOM YUCTOTEI TOBapa.
JlaGopaTopHbIe ONBITHI
* MIzyyeHue rpaHuTa.
* MI3y4eHue MapKUPOBOK pa3IMYHbIX BHIOB IPOMBILILIEHHEIX
U NIPOJOBOJIECTBEHHBIX TOBAPOB.

O06o061menne 3HAHUI MO XHMHH Kypca OCHOBHOM IIKOJIBI.
INoaroroBka k OcHOBHOMY rocy1apcTBEHHOMY 3K3aMeHY
CrpoeHne aTomMa B COOTBETCTBMU C IIOJIOKEHHEM XMMHUYECKOTO JJIEMEHTa
B meproanyeckoi  cucreMe.  CTpoeHHe  BellecTBa:  XHUMHYECKas  CBA3b
Y KpUCTaJIM4ecKas peméTka. 3aBUCUMOCTb CBOMCTB OOpa30BaHHBIX 3JIEMEHTAMU
IPOCTBIX BEIIECTB (META/UIOB, HEMETAIUIOB, OJIATOPOIHBIX ra3oB) OT IMOJOKEHUS
DIIEMEHTOB B IEPHOAMYECKON cucTeMe. TUMONOrus HeOpraHWYeCKHX BEIIECTB,
pasneneHye X Ha Kiaccel U rpynnel. [IpeacraBureny.

ITpu3Haky ¥ yCIOBHS NIPOTEKAHUSI XUMUYECKUX peakuil. TUIIONOris XUMUUECKUX
peaknuy Mo pasIUYHBIM IpU3HakaM. Peakuuu nonHOro obmena. OKUCIHTETHLHO-
BOCCTaHOBUTEIIEHBIE PEaKITHH.

XHUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB. XapakTepHble XMMHUYECKHe CBOHCTBA
COeo0pasylomMX OKCH/IOB, TI'HAPOKCHIOB (OCHOBaHHMH, KHCIOPOICOAEPKAIIIX
KUCJIOT %4 aM(pOTepHBIX THJIPOKCUJIOB), CONEH.
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YuebHo-meToAHYeCKOe ofecneueHne Kypea XUMHH
OCHOBHOH 0011€00pa3oBaTeIbHOMH MIKOJIbI

YueOHO-METOMYEeCKHUiT KOMIUIEKT JUIs HM3ydeHHs Kypca XHMHH B 8—9
KnaccaX, CO3J@HHBIA aBTOPCKUM KOJNIEKTHBOM mox pykosojacteoM O. C.
['abpuensna, comepXuT, KpoMe y4eOHBIX T0COOUH, Yy4eGHO-METOAUUECKHE
¥ IUJaKTU4ecKue  1mocolus, TeTpagd Ul BBIIOJHEHWs  J1abopaTOpHBIX
U IIPaKTHYECKUX paboT u Jp.

YMK «Xumus. 8 kmace»

1. Xumus. 8 knace. Yuebnuk (aBropsr O. C. 'abpuensn, U. I'. Octpoymos, C.A.
Cnanxos).
2. Meroauueckoe nocobue. 8 kinace (aBropst O. C. I'abpuensn, M. I'. Octpoymos, C.
A. Cnankos).
3. Ilporpamma Kypca XUMHH 111 8—9 KiaccoB 0011e06pa3oBaTebHbIX YUPekKAEHUH
(aBrops! O. C. I'abpuensn, H. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas Terpans. 8 xnacc (aBropsr O. C. 'abpuensn, C. A. Criankos).
5. TeTpans 1 1abopaTOPHBIX OMBITOB U MPaKTHYECKUX paboT. 8 kiace (aBTopsl O.
C. T'abpuensn, M. B. AxcéHoga).
6. Xumusl B TeCTax, 3aJa4ax U ynpaxseHusx. 8 kiacc (asropsl O. C. [aGpuesnsin,
H. B. Tpury6uax).
7. OnexTpoHHas Ghopma yuyeOHuKA.

YMK «Xumus. 9 kaace»
1. Xumust. 9 kinace. Yuebnuk (aBroper O. C. I'aGpuensu, U. T'. Octpoymos, C. A,
Crnanxos).
2. Meropuueckoe nocobue. 9 xacc (aBropst O. C. I'a6puensn, U. T'. Octpoymos, C.
A. Cnanxos).
3. Ilporpamma Kypca xuMun 1ist 8—9 kiaccoB 0611€00pa30BATENLHBIX YUPEK ACHHUIA
(aropsr O. C. I'abpuensin, U. I'. Octpoymos, C. A. CrajkoB).
4. Pabouas Terpap. 9 kmacc (aBropsr O. C. I'abpuensn, C. A. Cnaakos).
5. Tetpanp a7 1a60OPATOPHEIX ONBITOB U MIPAKTHYECKUX paBoT. 9 kiace (aBTOpHEI O.
C. I'abpuensy, M. B. Akcénona).
6. Xumus B TecTax, 3aauax U ynpaxseHusx. 9 kiacce (asropsr O.C. I'aGpueisH,
H. B. Tpury6uak).
7. OnexTpoHHas ¢popma yueOHHKA.

HNudopmaunonnsie cpeacrsa
HuTepHer-pecypenl Ha pyCCKOM sI3bIKe
1. http://www.alhimik.ru.  IlpencraBnensl ciexyromue pyOpHUKHM:  COBETHI
abUTYpHEHTY, YUHTEII0 XMMHUH, CIPaBOYHUK (0YeHb Gonblias noabopka Tabiui |
CIIPaBOYHBIX MAaTepHasoB), Becénas XUMHUs, HOBOCTH, OJIMMITHAIbI, KYHCTKamepa
(MHOTO MHTEPECHBIX HCTOPHUECKHUX CBEIEHU).
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2. http://www.hij.ru. Xypran «XuMHs M IKU3HB» [OHATHO M 3AHUMATENBHO
pacckasbiBaeT 000 BCEM MHTEPECHOM, YTO TPOMCXOJUT B HAyKe U MUpE, B KOTOPOM
MBI KHBEM,

3. http://chemistry-chemists.com/index.html. Dnektponnslit xypHan «XUMHKH |
XUMUsD», B KOTOPOM IIPEACTaBIEHbl OMNBITEI 1O XWMHHM M 3aHUMATelbHAas
VH(QOpMaLKs, TMO3BOJAIOIINE YBIE€Yb YYEHHMKOB OKCIIEPUMEHTAILHON YacThio
npeaMera.

4. http://c-books.narod.ru. BceBo3moxkHas muTepaTypa 10 XMMHUH.

5. http://www.prosv.ru/. TTocobust misi yyammxcs, B TOM 4YHCIIe Ul [OATOTOBKH
kK utoroBod arrecrauuu (OI'D u EI'D), Meronuueckwe mocoOwst Aist y4uTenei,
Hay4YHO-TIOIYJIIpHAs JIMTEpaTypa Mo XUMHH.

6. http://1september.ru/. XypHan npenHasHaueH He TOJBKO Js yuuTeneil. B HéM
NPEACTaBIeHO  OOJNBINOE  KONUYECTBO paboT  yYEeHHKOB, B TOM  YHUCIE
UCCIIE/I0BATENICKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii 1konpHbIH mopTan co
CCBUIKaMM Ha 00pa3oBaTeNbHEIE CAUTRI [10 XUMHUH.

8. www.periodictable.ru. COopHMK cTaTeii 0O  XMUMHMYECKHX  3JIEMEHTax,
UJUTIOCTPUPOBAHHBIN 3KCIIEPUMEHTOM.

HutepHeT-pecypc Ha aHIJIMICKOM sA3bIKE
http://webelementes.com. CofepXXHUT HCTOPUIO OTKPBLITHS M ONUCAHHE CBOHCTB BCEX
XUMHYECKHUX 3JIEMEHTOB. byneT noneseH yisi yqaluxcs 3bIKOBBIX IIKOJI M KJIACCOB,
TaK KaK COMEPIKUT Ha3BaHMs 9JIEMEHTOB U BEILIECTB Ha Pa3HbIX A3bIKaX.

O0beKThI y4eOHBIX IKCKYpCHii

1. My3zeu: MUHepalorH4eckue, KpaeBeaueckue, Xy10/KeCTBeHHbIE,
[TonurexHUYECKHIA.

2. Jlaboparopuu: yueOHBIX 3aBe€HMUM, arpoXuMIab0paTOpPUH, SKOIOIHYECKHe,
CAHUTAPHO-3MMHAEMUOJIOTHYECKHUE,

3. Anrtexu.

4. ITpon3BOACTBEHHBIE OOBEKTHI: XUMUYECKHE 3aBObI, BOJOOUYHCTHBIE
COOPYXXEHHUsI U Ipyrre MECTHBIE IPOM3BOJICTBA.

Marepuna/jibHO-TeXHHYecKoe ofecneveHne KaOHHeTa XHMHH

Hatypanbubie 00beKTbI

HarypanbHble 00BEKTHI, HCIIONB3yeMble B 8—9 Kiiaccax mpu 00yueHHH XUMHH,
BKJIIOYAIOT B €e0sl KOJJIEKIIMM MHUHEPAJIOB U TOPHBIX MOPOJ, METAIJIOB U CILIABOB,
OKCHJIOB, KHCJIOT, OCHOBaHHM, COJIeH, B TOM YHUCJIe MHUHEpaJbHbIX yIOOpeHWi, a
TaKXe 00paslbl OPraHUYeCKMX BeIIeCTB M MaTepHasioB, mpeaycmoTpeHHbix OI'OC.
Os3nakomneHue ¢ oOpa3laMy HUCXOJHBIX BEIIECTB W IOTOBBIX H3JEIHI IMO3BOJISET
MOJIYYUTh HaIIAJHBIE NPEACTABIEHUs O MaTepualle, BHEIIHEM BHAE, HEKOTOPBIX
Gu3nyeckx cBoMCTBax 00pa3noB. 3HAuMTeNIbHble  Y4eOHO-M03HABATENIbHbIE
BO3MOXKHOCTHM MMEIOT KOJUIEKIHMH, M3FOTOBJIEHHBIE CAMUMM  LIKOJbHUKAMHU.
Ilpeamersl aiisi TakMX KOJUIEKIMH COOMpPAIOTCs BO BPEMSI 3KCKYPCUH M APYTrHX
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BHEYPOYHBIX 3aHATHUN.

Koyekuu HCIoNb3yloT TOIBKO A7 O3HAKOMIIEHHs YYaIllMXCs ¢ BHELIHMM
BHIAOM W (U3WUECKHUMH CBOMCTBAMHM pa3iMuYHBIX BellecTB U MaTepuanoB. Jlis
IIPOBE/IEHUS] XMMUYECKUX OIBITOB KOJUIEKIMU UCTIOIB30BATh HENB34.

XumHu4yecKkHe peakTHBbI H MATePHAJIbI

OGpalieHyie CO MHOIMMH BelllecTBaMK TpeOyeT CTPOroro cod/IoneHus paBuil
TEXHHKH 0e30MacHOCTH, OCOOCHHO NPH BBIOJIHEHUH OIBITOB CaMHUMH YYEHHKaMHU.
Bce HeoOXomgumble Mephl INPEAOCTOPOXKHOCTU YKa3aHbl B COOTBETCTBYIOLIUX
JOKYMEHTaX U MHCTPYKIIUAX, @ TAKXKE B TIOCOOUAX M1 YUUTENEH XUMUH,

Bce peakTHUBBI M MaTepHallbl, HyKHBIE AJIs TIPOBEAEHHS JIEMOHCTPALIMOHHOTO U
YUEHUYECKOTO OKCIIEpHUMEHTa, IIOCTaBISIOTCS B 00pa3oBaTe/bHbIE YUpPEKACHHUS
obmero o00pa3oBaHMsl IEHTPAIW30BAaHHO B BHJE 3apaHee CKOMIUICKTOBAHHBIX
HabopoB. Ilpm HeoOXoauMOCTH NpHOOPETEHMs JMOMOJIHUTEIbHBIX pPeaKTHBOB
1 MaTepHAJIOB ClIelyeT oOpamaThcs B CIIeLUaIi3MPOBAHHBIE MAra3uHBI.

XuMuueckas J1abopaTopHasi ocy/a, annaparbl H NPHOOPLI

Xumuueckas mocya rmoapasnessieTcst Ha JBe TPYIIILL: 1 BBIIIOJIHEHHUS OIBITOB
YYaIIUMHUCS ¥ IS JIEMOHCTPALIMOHHBIX OIBITOB.

Hcnone3yeMble Ha ypoKax XHMHHM B 8—9 wiaccax NpuOOpEl, ammapaThl
¥ YCTAHOBKM KIACCH(HIMPYIOT HA OCHOBE NPOTEKAIOWIMX B HUX (U3MYECKHUX
¥ XHMHYECKHMX TIPOILIECCOB MEXKAY BEIIEeCTBAMH, HaxOIALIMMHUCA B  pPasHbIX
arperaTHbIX COCTOSHUSIX.

1) IlpubGopsl mis paboTel ¢ razaMu — IMOJy4eHHe, cOOMpaHMe, OYMCTKA, CYyIIKa,
IOIJIOIEHHE Ta30B; PEaKIHH MEeXIYy IOTOKaMH Tra30oB; peakluu MexIy razaMu
B 3JIEKTPUYECKOM paspsje; peakluy Mexy ra3aMH IIPY MOBBILIEHHOM JaBJIEHHH.

2) AnmapaTtsl ¥ NpUOOPBI VISl ONBITOB C XKUAKUMH U TBEPABIMHM BELIECTBAMH —
neperoHka, GUIbTPOBaHUE, KPUCTAIUIU3ALMS; IPOBEACHUE PEeaKIUi MEXKITY TBEPIBIM
BEIIIECTBOM U XKHIKOCTBIO, XKUAKOCTHIO U )KUIKOCTBIO, TBEPBIMH BEILIECTBAMMU.

Bue sToi knaccudukanuy HaxoOWTCs ydueOHas ammapaTypa, IpeJHa3HauyeHHas
JUTSE U3YYEHUST TEOPETHUEeCKUX BOMPOCOB XMMHM: WIIIKOCTPALMU 3aKOHA COXpPaHEHUs
MacChl BeIeCTB, IEMOHCTpPAlUU BJIEKTPOIPOBOJHOCTH PACTBOPOB U JABHIKEHUS
HOHOB B 3JIEKTPUYECKOM TIOJIe, U3y4YEHHs CKOPOCTH XMMHYECKOH peaxiuH,
TIOCIIE0BATEILHOCTH BEITECHEHHUS IaJION€HOB U3 PACTBOPOB X COEAMHEHHH.

BeroMoraTensHy pojib UPAlOT W3MEPHUTENIbHbIE W HarpeBaTe/bHbIE NPUOOpHI,
pa3IUYHEIE TPUCTIOCOOIEHNUS AJIsl BBITIOTHEHHS OIBITOB.

Mopenu

OO0BEKTaMH MOJETUPOBAHUS B XUMHH SBJIAIOTCS aTOMBI, MOJIEKYJIbI, KpHCTALIIbI,
3aBOJICKME allllapaThl, a TaKKe MPOUCXOJAIINE Mpolecchl. B nperonaBaniy XMMHH
HCIIOIB3YIOT MOJIENH KPUCTA/LIMYECKHX PEIETOK aMasa, rpaduTa, cepbl, hocdopa,
oxcua yrnepona(lV), nona, xemnesa, MeJH, Martus.

Brinyckaiorcss HaGoOpel Mojenedl aroMOB JJisi COCTAaBICHHUS LIAPOCTEPIKHEBBIX
MOJIeJICH MOJIEKYI.



i)

ITeuaTHble yueOHBIE MOCOOHS

B nporecce 00yueHHs XMMHH HCHONB3YIOT ClEAYIOLIME TabIMLbl TOCTOSHHOTO
9KCcTIoOHMpoBaHus: «llepuoauueckass cucrema XuMuueckux osnementos J[. U.
Menneneesa», «Tabnuma pacTBOPUMOCTH —KHCIOT, OCHOBAaHMH M COJei,
«DJIEKTPOXHMHYECKHH PsI/l HAIIPSHKEHHH METaJIOB» U JIp.

JUst  opraHuMzaluM  caMOCTOSTENBHOH paGoTEl HAa ypoKaxX HCIOJE3YIOT
pa3HooOpasHble OMAAKTHYECKHE MaTepHalbl: TEeTpajiu WM OTAeNbHble pabouue
JTUCTBl — UHCTPYKLIMHM, KApPTOYKHU C 3aJaHHMAMU pPa3HOM CTENeHH TPYAHOCTH I
U3y4eHUsI HOBOTO MaTepuaia, CaMONPOBEPKU U KOHTPOJIsl 3HAHUI,

IJKPAHHO-3BYKOBBIE CpeCTBa 00y4YeHHsI

K 3KkpaHHO-3BYKOBBIM CpelicTBaM OO0y4eHHS OTHOCAT TaKhe MOCOOHUS, KOTOpbIe
MOTYT OBITh BOCHPMHATEI C IIOMOIUBIO 3PEHHS M CIyXa. DTO KHUHODUIBMEL,
KHHO(ParMeHThl, AMadUIbMbBI, IHAIO3UTHBEI  (CIaiabl), TpaHCHAapaHThl JUIs
rpagornpoexropa. Cepun TpaHCIAPaHTOB MO3BOJISIOT KIMHTHPOBATD JBHKEHHE ITYTEM
IIOCJIeIOBATENIHOIO HAJIOXKEHUS OZHOrO TpaHCIapaHTa Ha APYroM.

Texnnyeckue cpencrsa ooyyenus (TCO)

BonbmmHCTBO  TeXHMYECKHX cpencTB o0ydeHHMs He pa3pabaThIBaNOCh
CICNHAlbHO JUIA IIKOJBI, @ IpeJHasHavyalochk IS Iepenadyd U o0paboTku
MH(QOPMALUK — 3TO PA3IMYHOTO POJIa IPOEKTOPEI, TENEBU30PbI, KOMITBIOTEPEI U T. 1.
B y4e6HO-BOCIHTATENIBHOM IIPOLIECCE KOMIBIOTEP MOXKET HCIOIb30BATECA JUIS
pelleHus 337184 HayYHOH OpraHU3aliy TPYAa YYUTES.

IIpi HCTIONB30BaHMM TEXHHYECKMX CPEICTB OOYYEeHHMs CNEIyeT YJHTBHIBATH
BPEMEHHBIE OrpaHMYeHUs, Hamaraemble CaHUTapHBIMM IIpaBUIAMH W HOpPMaMu
(CanlTuH). HerpephIBHast IPO/OIKUTENLHOCTE IEMOHCTPALIMH BHEOMaTepuaioB Ha
TCICBU3MOHHOM  JKpaHe M Ha  OOJBIIOM 3KpaHe C  HCIIOJb30BAHHEM
MyJIbTUMEIUHHOIO IPOEKTOpa He [OMKHA TMpeBbllIaTh 25 MuH. Takoe ke
orpaHumyeHue (He OGomee 25 MHH) pacHpOCTPaHseTCs Ha  HENpepbIBHOE
MCIIOIb30BaHNE HMHTEPAKTUBHOM JOCKM M Ha HENPEepBIBHYIO paboTy ydalmxcs Ha
NIEPCOHAIPHOM  KOoMIbloTepe. KONUMYecTBO YpPOKOB ¢ MCIOJIB30BAHMEM TAKHX
TEXHHYECKUX CPEACTB OOyYeHHs, KaK TeNeBH30p, MyJIbTHMEIUNHBIH mpoeKTop,
MHTCPAKTUBHAA JI0CKA, NOKYMEHT-KaMmepa, He JIOJDKHO IIPEBBIIATH IIECTH YPOKOB
B HEJIEJIIO, a YUCIO YPOKOB, Ha KOTOPBIX YYEHHKH pPabOTAIOT 3a MEPCOHAIBLHBIM
KOMITBIOTEPOM, — TPEX B HEIEJIIO.

Ob6opynoBanune kabuHeTa XHMHUH

Kabuner xumun nomxeH ObITh 060PYIOBaH CIIEIHATBHBIM 1€MOHCTPAIIMOHHBIM
croiioM. Jlng obOecniedeHuss JTydmied BHIUMOCTH  J€MOHCTPALIMOHHBIA  CTON
PEKOMEH/IyeTCs yCTaHABIUBATE Ha MTOIUYM.

B xabuHeTax XMMHHU YCTAHABIUBAIOT ABYXMECTHBIE yUeHHUECKHE 1abopaTOpHbIe
CTOJII C IIOJBOAKOM OJJIEKTPOIHEPrHH. YYEHHYECKHE CTOJbl JOIKHB HMMEThb
IIOKPBITHE, YCTOMYMBOE K JEHWCTBUIO AarpeCcCHUBHBIX XHMHYECKHX BELIECTB,
U 3allUTHBIE OOPTHKM II0 HapyXKHOMY Kparo. KabwneTsl xuMuu 060pyayioT
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BBITSKHBIMU LIKahaMu, pacrooKeHHBIMY Y HapyKHOU CTEHbI BO3JIE CTOJ1A YUUTEJIs.
Jlist npoBeienust 1ab0paTOPHBIX OMBITOB MCIIOIB3YIOT TOJLKO MUHU-CITUPTOBKH,

VYyeOHblE MOCKM JODKHBI OBITh H3rOTOBJIEHBI M3 MAaTepPUaioB, HMEIOLIMX
BBICOKYIO a/IT€3UI0 K MaTepualiaM, UCIIOIb3YEMBIM JIs MMCbMa, XOPOLIO O4YUIIAThCH
BIQXHOH TyOKOH, OBITB W3HOCOCTOMKUMM, HWMEThb TEMHO-3eJIEHbIA  1[BET
U aHTUOJIMKOBOE TOKpBITHE. YueOHble NOCKM 00OpYyIyHOT CO(MUTaMM, KOTOPhIE
JIOJIKHBI IPUKPETUIATBCA K cTeHe Ha 0,3 M BbIllle BEPXHEro Kpas JOCKH M BBICTYNAaTh
Briepén Ha paccrosiHue 0,6 M.

TeneBU30pHl YCTAHABIUBAIOT Ha CIieMaIbHBIX TymOax Ha BbicoTe 1,0—1,3 M ot
nona. [Ipu mpocMoTpe Tenenepenay 3pUTeIbCKUe MecTa JOJDKHBI pacriojiaraTbCs Ha
PacCcTOSIHUM He MeHee 2 M OT 3KpaHa [0 [J1a3 y4Jal[uXxcs.

Jis  MaKCHMMAaJIbHOI'O MCIIOJIb30BaHUSI JHEBHOI'O CBE€Ta M PaBHOMEPHOTO
OCBEILICHHs Yy4eOHBIX IIOMEIIEHHMH He CcledyeT pa3MellaTh Ha IOJOKOHHHKaX
IIHPOKOJUCTHBIE PACTEHUS, CHIXKAIOIIUE YPOBEHb €CTECTBEHHOIO OCBEIIEHUS.
Bricota pacreHwii He OJDKHA IpeBBIIATh 15 cM (OT MogokoHHMKA). Pacrenus
11e71ec000pa3Ho pa3MellaTh B IEPEeHOCHBIX LBETOYHMIAX BBICOTOH 65—70 cM wiu
IIOJIBECHBIX KAIIIO B IPOCTEHKAX MEXIY OKHAMH.

Ilng ormenkud y4deOHBIX TIOMEIEHWH MCIOJIB3YIOT Marepuajbl W KpPackw,
CO3JIAIOIIME MATOBYIO MOBEpXHOCTh. JIIsl CTeH Y4eOHbIX NOMEIUEHUH CleayeT
FICIIONB30BATh CBETJIbIE TOHA JKENTOro, GEXeBOro, po30BOro, 3el€Horo, rojyboro
I[BETOB; /IS ABEpEif, OKOHHBIX paM — OeJbIi LIBET.

Kabuner XxumMun 10DKEH OBITh OCHAIIEH XOJIOAHBIM M FOPSTHUM BOAOCHA0XKEHHEM
W KaHalu3anuen.

B xabuHeTe XuUMEK 00s13aTeIBHO JT0JIKHA OBITh alTeuKa, B KOTOPYIO BXOJSAT:
. XKryT KpOoBOOCTAaHABIUBAOIIHH, pe3MHOBEINA — 1 IIT.
. ITy3bIpb st 1ba — 1 . (runmoTepMudeckuii maker — 1 wr.).
. BUHT crepunbHEIH, mpokuit 7 X 14 cM — 2 .
. BuHT cTepunpHbIf 3 X 5 ¢cM — 2 mwT.
. BuHT HecTepunbHBIA — 1 .
. Canderku cTepuiIbHBIC — 2 YII.
. Bara crepunbpHas — 1 mauka.
. JlefikortacTeIphs MIMPUHOM 2 cM — ] KaTyIuka, 5 cM — 1 KaTyIka.
9. BakTepuIMIHBIN JEHKOIUIACTRIPE Pa3HBIX pa3zMepoB — 20 wr.
10. CriuproBoit pactBop uozaa 5 %-Heli — 1 QuakoH.
11. Boauklii pacTBOp aMMHaKa (HalIaTBIPHBINA CIIUPT) B ammyiax — 1 yII.
12. PactBop nepokcusa Bopopona 3 %o-Helid — 1 yi.
13. [lepmaHTaHaT Kajus KpUCTAIIUIECKHH — | yII.
14. Aganerus 0,5 r B Tabnetkax — 1 yII.
15. Hacroiixa Banepuansl — 1 yi.
16. HoxHuupsl — 1 mmT.

00 ~1J O L B o —
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Ilnanupyemble pe3yjibTaTbl 00yUYeHHsI

BbInycKHUK HAy4YHTCS

® 3Hamb (NOHUMAMb):
— XMMHYECKYIO CUMBOJIMKY: 3HAKH XHMHYECKUX dIEMEHTOB, (HOPMYJIbl XUMUYECKUX
BEILIECTB, YPaBHEHUS XMMUYECKUX PEaKIIHii,
— Ba)KHEHIIME XMMHYECKHE IOHSATHSA: BEIIeCTBO, XMMHUYECKMH 3JIEMEHT, aToM,
MOJIEKy/la, OTHOCHTEIbHBIE aTOMHas M MOJIEKy/JIApHas MacChbl, HOH, KaTUOH, aHHOH,
XMMHYECKas CBA3b, 3JIEKTPOOTPHLIATEIEHOCTD, BAIEHTHOCTD, CTENIEHb OKUCIIEHHMA,
MONb, MOJsSpHas  Macca, MOJSPHBI  00BEM,  pacTBOPBI,  AJICKTPOJMTHI
M HE3JICKTPOJIUTEL, 9JIEKTPONIUTHYECKAS JUccoLMalus, OKUCJIUTE b
¥ BOCCTAHOBHUTENb, OKHCIEHME M BOCCTAHOBJIEHHE, TErIOBOM 3(QQeKT peakuuy,
OCHOBHBIE THITBI pEaKIIMi B HEOPraHUIEeCKOH XHMUH,
— (OpPMYJIMPOBKH OCHOBHBIX 3aKOHOB M TEOPHH XHMHH: aTOMHO-MOJIEKYJISPHOTO
yUeHMs; 3aKOHOB COXPAHEHMs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa BELICCTB,
Asorazipo; mnepuoawyeckoro 3akona [l M. Menneneesa; T€OpHH CTPOSHHs aToma
M YUEHHsS O CTPOEHHH BEIIECTBA; TEOPHUHM OJIEKTPOIUTHYECKOW HUCCOUMALUK M
YUEHHS O XUMAYECKON peaKltu;

® Ha3LIBAMD.
— XHMHUYECKHE DIIEMEHTHI;
— COeIMHEHUS U3YUYEHHBIX KJIaCCOB HEOPraHUYECKUX BELIECTB;
— OpraHUYeCKHe BeIIeCTBa MO HX (QOpMyJe: MeTaH, 3TaH, JTHJICH, AlleTHIICH,
METaHOJI, 3TAHOJI, TVIMLIEPHH, YKCYCHAs KUCIIOTa, IVIF0KO34a, Caxapo3a;

® 00BACHAMD!
— (U3UYECKHI CMBICI ATOMHOrO (IIOPSIKOBOr0) HOMEpa XMMHUYECKOTO JJIEMEHTa,
HOMepa TpyIIBEl W mepwona B nepuoaumdeckoit cucreme JI. K. Menneneesa,
K KOTOPBIM 3JIEMEHT IIPUHAJICIKHT;
— 3aKOHOMEPHOCTH U3MEHEHUsI CTPOEHHs aTOMOB, CBOMCTB 3JIEMEHTOB B Ipezelax
MaJIbIX IIEPHOIOB B A-TPYIIIL, & TAK)Ke CBOMCTB 00pa3yeMbIX UMH BEICIIMX OKCHIIOB U
T'HJIPOKCUIIOB;
— CYIIHOCTh IIpoliecca 3JIEKTPOIUTHYECKOH IMCCOLMALMUM M pEeaKluid HOHHOTO
oOMeHa;

® Xapakmepuzoeamo:
— XMMHYECKHE 3JIEMEHTEI (OT BOJOPOAa A0 KalbIMsl) Ha OCHOBE WX IOJIOKEHHUs
B [IEpHOJMUECKOM  cucTeMe xuMudueckux onemento . WM. Menneneesa
1 0coOeHHOCTEH CTPOEHUS UX aTOMOB;
— B3aMMOCBA3b MEXIY COCTaBOM, CTPOCHHEM M CBOWCTBAMHU HEOPraHW4eCKUX
BEIIECTR;
— XUMHYECKHe CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BELIECTB (MPOCThIX
BELIECTB — METAIOB ¥ HEMETAJIOB, COeIUHEHHI — OKCHAO0B, KMCJIOT, OCHOBAHHMH,
aM(OTEPHBIX OKCHUIOB U I'MAPOKCHIOB, CONEH);

® onpeoenamo:
— COCTaB BEIIECTB 110 uX Gopmyiam;
— BQJIEHTHOCTH ¥ CTEIIEHH OKHUCIICHUS 2JIEMEHTOB B COCIMHEHNH;
— BHJIB] XHMHYECKOU CBA3M B COCIMHEHUAX;
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— THIIBI KPUCTA/UTMYECKUX PELIETOK TBEPABIX BELLECTB;
— MIPUHAJIEKHOCTE BEIIECTB K ONpeIeIEHHOMY KJIacCy COeJUHEHHH;
— THUIIBI XUMHYECKHX peaklnii;
— BO3MOMKHOCTB [IPOTEKAHHS peaklni HOHHOTO OOMeHa,
® cocmasnamo:
— CXEMBI CTPOEHHSI aTOMOB IEPBBIX JIBA/IIIATH 3JIEMEHTOB IEPUOUUYECKON CHCTEMBI
JI. 1. Menneneesa;
— (hopMyJIBI HEOPTaHUYECKUX COSIMHEHMI U3yYEHHBIX KIaCCOB BEIIECTB;
—  ypaBHEHHs XHMHYECKHX peakluif, B TOM YHCJI€  OKHMCJIHUTENIbHO-
BOCCTAaHOBUTEJBHBIX, C IIOMOIIBIO METO/IA DJIEKTPOHHOTO OalaHca;
e GesonacHo obpawjamecs:
¢ XUMHUECKOH 1ocy1oii 1 mabopaTopHbIM 000py/10BaHUEM;
®  NPOBOOUMb XUMUYECKUL IKCHNEPUMEHN.
— MOATBEPKIAIOLIMH XUMHUUECKHH COCTaB HEOPraHUYECKUX COEAMHEHHH;
— MOATBEPKIAIOIIMI XMMHYECKHE CBOMCTBA M3yYEHHBIX KJIACCOB HEOPraHUYECKHX
BEILECTB;
— [0 TIONYYEeHWI0, COOMpAHUI0 M PAacIO3HABAaHUIO Ta3000pa3HbIX BEILECTB
(kHCIIOpO/a, BOAOPOAA, YIIIEKHCIOTO ra3a, aMMHaKa);
— 0 OmIpedelNeHHu0 XJIOpUa-, cyibdar-, KapOOHAaT-HOHOB M HMOHAa aMMOHHs
C IIOMOIIBIO KAYECTBEHHBIX PEaKIIHii;
®  GLIYUCAMD.
— MaCCOBYIO JIOJII0O XUMHYECKOTO 3JIEMEHTa Mo (POpMYyJie COEIMHEHHS,;
— MacCOBYIO JIOJIO BEIeCTBa B pacTBOPE;
— MAaccy OCHOBHOI'O BEIIleCTBa MO U3BECTHON MacCOBOH J10NIH MpUMeECeH;
— 00BEMHYIO JIOJII0 KOMIIOHEHTA I'a30BOi CMeCH;
— KOJIMYECTBO BeIllecTBa, 0OBEM HIIM Maccy BEIIECTBa MO KOJUYECTBY BEIECTBa,
00BEMY MM Macce PeareHTOB, WK ITPOJIYKTOB peaKlny;
® UCNONBL308AML  NPUODpPemEHHbIe 3HAHUA U YMEHUs 8 NPaKmu4eckoll
0esmenbHOCMU U NOBCEOHEBHOU HCUSHI:
— g Oe3omacHOro oOpalleHHs ¢ BEIIeCTBAMHU M MaTepHalaMd B IOBCEJHEBHOMH
KM3HM W TIPAMOTHOIO OKa3aHWsl I[IepBOM IIOMOINM IIPH OXOTax KHCIOTaMH
U IIeJI0YaMH;
— 11 OOBACHEHUSI OTAENBHBIX (DaKTOB M MIPUPOAHBIX SIBICHUH;
— JUIS KPUTHYECKON OL[EHKU MH(POPMAIMK O BEILECTBAX, UCIIOJIb3YEMBIX B OBITY.

BBINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHThCSH

®  XapaKTepU30BaTh OCHOBHBIE METOABI MO3HAHUS XUMHYECKMX OOBEKTOB!
HabIrofeHe, H3MepeHue, SKCIIEPUMEHT, MOJIeTUPOBaHHE;

®  pa3MyaTh XUMHUYECKHe 0OBEKTHI (B CTATHKE):
— XUMUYECKHE 3JIEMEHTHI U MPOCTHIE BEIIECTBA;
— MeTaJUIhl ¥ HEMETAllJIbl ¥ XapaKTepU30BaTh OTHOCHTEILHOCThL MPHUHALIEKHOCTH
TAaKUX 00BEKTOB K TOU WM MHOU rpyImIe;
— OpraHuvyecKHe 1 HeOpraHW4ecKue COeIUHEHHUS,
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—  TUAPOKCHIBI (KHCIOPOACOAEpIXKAIlWe KHUCIOTHl, OCHOBaHMS, aM(OTepHbIe
THIPOKCH/IBI);

— OKCHIBI HecoyieoOpasymolide U coseodpasyrouie (KUCIOTHBIE, OCHOBHBIE,
am(oTepHbIE);

— BAJIEHTHOCTH U CTEIIEHb OKUCIIEHUS;

— CHUCTEeMaTHUYeCKHe U TPUBUAIbHBIE TEPMUHBI XUMUUYECKOH HOMEHKIATYPHI;

— 3HAKOBYIO CHCTEMY B XHMWH (3HaKM U (OPMYJBI, UHAEKCHl U KOIDODULMEHTEI,
CTPYKTYpHBIE M MOJEKYNIspHble (GOpMysbl, MOJEKYISPHBIE M HOHHBIE ypaBHEHUS
peaxiui, IMoJHble U COKpAIlEHHbIE HOHHBIE YPaBHEHHUs peakldi, TEPMOXUMUIECKUE
ypaBHeHHUs, 00O3HAuyeHWs CTENeHH OKHCIeHMS M 3apsja HoHa B (opmyre
KUMHYECKOTO COSIMHEHMUS);

®  pa3IMyaTh XUMUYECKHe OOBEKTHI (B IUHAMUKE):
— (hU3UYECKUE U XMMUYECKHE CTOPOHBI IIPOLECCOB PACTBOPEHUS M NUCCOLIMALIMH;
— OKHMCIIUTEIEHO-BOCCTAHOBUTEIbHBIC PEAKIMH U peakLui 0OMeHa;
— CXeMBI U YPaBHEHHS XUMHUECKUX peaKlInii;

®  COOTHOCUTE:
— JK30TEpPMHUYECKHE PeaKlUid U PEaKllMi FOPEeHHS,
— KaTaJINTHYeCKHEe U epMEHTATUBHbIE PeaKLUH;
— MeTaJll, OCHOBHBIN OKCHJ, OCHOBaHHE, COJIb;
— HeMeTaJlJl, KHCJIOTHBIA OKCHUJI, KHCJIOTa, COJIb,
— CTpOeHHE aTOMa, BHJ XHMHUECKOH CBS3M, THUI KPHUCTAJUIMYECKON PpEIIETKH
U (Qu3HUecKre CBOMCTBA BeIlleCTBa,;
— Hax0XIE€HHE SJIEMEHTOB B IMIPUPOJIE ¥ MPOMBIIITIEHHbIE CIIOCOOBI UX IOJIyYESHHS;
—  HeoOXOOMMOCTH XHMMHMYECKOTO IIPOM3BOJACTBA W TpeOOoBaHMH K OXpaHe
OKpY>KalollleH cpeJibl;
— HeoOXOIMMOCTh MPUMEHEHHS COBPEMEHHBIX BEUIECTB W MaTepuagoB U
TpeOOBaHUH K 3/10pOBBeCOEPEIKEHHUIO;

®  BBJBUraTh M OKCIIEPUMEHTAIBHO IIPOBEPATH THUIIOTE3Bl O XHMHYECKHX
CBOMCTBax BEIIECTB HA OCHOBE WX COCTaBa, CTPOEHUA U NPUHAIJIEKHOCTH
K OTIpeIeIEHHOMY Kjaccy (rpyIe) BelecTB;

° [IPOTrHO3UPOBATE CIOCOOHOCTE BEIECTBA MPOSBISTE OKHUCIWUTEILHBIE WIIH
BOCCTAHOBUTEILHEIE CBOMCTBA C YUETOM CTEIIEHEH OKUCIIEHUS IIEMEHTOB, BXOAALINX
B €ro CcoCTaB, a TakXe IIPOAYKTOB COOTBETCTBYIOIIUX  OKHCIUTEILHO-
BOCCTAHOBUTEJILHBIX pPEeaKLIHii;

®  COCTaBISTh YpaBHEHMS peakluid ¢ Yy4acTHEM THNHMYHBIX OKMCIIHTEICH
¥ BOCCTAHOBHTEINIEH Ha OCHOBE JJIEKTPOHHOro OajaHca,

®  ONpeleNsITh BO3MOXHOCTb TNPOTEKAHMsA XUMHYECKUX PEaklIdd Ha OCHOBE
NIEKTPOXUMHUUECKOTO PsiJia HAPSHKEHHH METAIOB, psijia 3JIEeKTPOOTPHLIATEIEHOCTH
HEMeTaJUIOB, TA0IUIIEI PACTBOPUMOCTH U yu&Ta YCIOBHI IPOBEICHUS PEaKIIUi;

¢  IIPOBOAUTHL PACUY&Thl 10 XUMHUIECKUM (DOPMYJIaM U yPaBHEHUSM:!

— JUTS BBIBOJIA (POPMYIIBI COEJUHEHMS TT0 MACCOBBIM J10JI5SIM 3JIEMEHTOB,

— JIJIS IPUTOTOBIIEHUS PACTBOPA C UCIIOIb30BAHHEM KPHCTA/IIIOIH/IPATOB,

— IS HAXOXKAEHUd JONM BBIXOJAa TMPOAYKTa pPEakudu [0 OTHOUIEHHIO
K TEOPETUYECKH BO3MOXKHOMY,
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— ¢ Ucronb3oBanueM npasuia [ei-Jlroccaka 06 06BEMHEBIX COOTHOIIEHHUSAX [A30B;
— C UCTIOJIb30BaHUEM MOHATHH «KMOJIb», KMMOJIbY», KUUCI0 ABOraipo»;
— 110 TEPMOXUMUYECKUM YpaBHEHUSIM PeaKliUy;
® IPOBOAUTH XUMHYECKHH 3KCIEpHUMEHT C HEYKOCHHUTEIBHBIM COOMIOJEHUEM
NpaBUJl TEXHUKH O€30I1aCHOCTHU:
— 10 YCTaHOBJICHUIO KaYeCTBEHHOI'0 U KOJIMUECTBEHHOI0 COCTABA COE/IMHEHNUS;
— TIpH BEITIOJIHEHUH UCCIIEI0BATEIBCKOTO IIPOEKTa;
— B JIOMAIIIHUX YCJIOBHSIX;

®  HCIIOJIB30BAaTh NMPHOOPETEHHBIE KIIOUEBbIe KOMIETEHLHMH JUIS BbINIOJHEHHS
MPOEKTOB U yueOHO-UCCIIe0BATENIECKUX PaboT M0 W3YyUEHUIO CBOMCTB, CNOCOOOB
TIOJTyYeHWsI ¥ pacllO3HaHUS BELIECTB;

®  OmpelensITh WCTOYHUKH XUMHUYECKOW HH(GOpMaLMM, MPEACTaBISATL CIIUCOK
HH()OPMAIIMOHHEIX PECYpCOB, B TOM 4YHCJIe MU Ha MHOCTPAaHHOM S3bIKE, I'OTOBUTH
UH(GOPMALIMOHHBIN TTPOAYKT U MPE3CHTOBATH €T0;

e  O0BEKTHBHO OIEHWBATH HHPOPMAIIMIO O BELIeCTBaX U XMMHUYECKUX Ipoleccax,
KPUTHYECKH OTHOCHUTCSL K [ICeBIOHAYYHOH HWHpOpMaluH, HeI00pOCOBECTHOM
peksiame B CpeicTBax MacCcoOBOH MH(OPMaLUHK;

®  CO31aBaTh MOJIEJIM U CXEMBI JIJIs pelleHusl yueOHBIX U TI03HABaTeNbHBIX 3a/1ad.



