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Pabouas mporpamma mo y4eOHOMY NpeaMeTy «XHMHs» pa3paboTaHa Ha OCHOBE
OI'OC OO0, denepanpbHON NPOrpaMMbl BOCIIUTAHHUS, C YUETOM paCIpPeIeIEHHBIX
o0 KJaccam TpOBepsAEMbIX TpeOOBaHMU K pe3yibraraMm ocBoeHus OCHOBHOM
o0Opa3oBaTelbHON MPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa30BaHUSI.

IHosicHuTeALHAA 3aNIUCKA

O01masi xapakTepucTHKA Y4eOHOT0 nmpeaMeTa « XuMHUsD)

Bknan ydeOHoro mpenMera «XuMus» B JOCTHKEHUE L€I€H OCHOBHOTO
obmrero o6pazoBaHusi 00YCIOBJICH BO MHOI'OM 3HAUYCHHEM XHMMHYECKOM HAyKU B
[O3HAHUM 3aKOHOB NPUPOJbI, B PAa3BUTHU NPOU3BOAUTENBHBIX CHJI OOILECTBA U
CO3/1aHUU HOBOM 0a3bl MaTEpUaIbHON KYJIbTYPBHI.

XUMHUSL KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pacIpOCTpaHUiIa CBOE
BJIMSIHHE HA BCE O0JIACTH YEIOBEYECKOr0 CYIIECTBOBAHUS, 3aalla HOBOE BUACHHE
MHUpa, CTajda HEOTHEMJIEMbIM KOMIIOHEHTOM MHPOBOW KYJIbTYPHI, HEOOXOIUMBIM
YCIOBUEM KHU3HU OOILECTBA: 3HAHUE XUMHHM CIIY)KUT OCHOBOM 111 ()OPMUPOBAHUS
MHUPOBO33PEHUS YENIOBEKa, €ro MpeiCTaBICHU O MaTepUaIbHOM E€IUHCTBE MUPA;
BaXHYIO  poOJb  uUrparoT  (GopMUpyeMble  XHUMHUEH  TMPEACTABICHUA O
B3aMMONPEBPAIICHUAX OSHEPrUM H 00 DOBONIOIHMH BEHIECTB B  IMPHUPOJE;
COBpEMEHHasi XUMHUs HallpaBJIeHa Ha pellieHue T100aIbHbIX MPo0OIeM yCTONUYUBOTO
pa3BUTHUS YETIOBEUECTBA — CHIPbEBOW, IHEPIETUYECKOM, MUIIIEBON U HKOJIOTUYECKOM
0€30MacHOCTH, TPOOIIEM 3PABOOXPAHEHHS.

B ycnoBusx Bo3pacTaromiero 3HAYEHHs XUMUM B OJKU3HU OOIIECTBa
CYIIECTBEHHO TIOBBICWJIACH POJb XUMHUYECKoro oOpa3oBanHus. B miane
COLIMAM3AlM OHO SIBJISIETCSl OAHMM U3 YCIOBUI (POPMHpPOBAHHUS HHTEIUIEKTA
JUYHOCTH Y TAPMOHUYHOTO €€ Pa3BUTHSI.

COBpeMEHHOMY  YEJIOBEKY XWMUYECKHE 3HAaHUSA HEOOXOIUMBI  JJif
nproOpeTeHust OOUIEKYJIbTYPHOTO YPOBHS, TO3BOJISIOIIET0 YBEPEHHO TPYAUTHCS B
COLIMyME U OTBETCTBEHHO YYacTBOBATh B MHOTOOOPa3HOW KM3HU OOIIECTBa, IS
OCO3HAHUSI BaXXHOCTU Pa3yMHOI'0 OTHOIIEHHUS K CBOEMY 3JI0POBBIO M 3JI0POBBIO
APYTUX, K OKpY)Kallled NPUPOAHOM cpene, s IPaMOTHOIO IMOBEAEHUS IpH
MCIIOJIb30BAaHUU PA3NMYHBIX MAaTEPHUAIOB U XMMHUECKHUX BEUIECTB B MOBCEIHEBHON
KU3HU.

Xumuyeckoe oOpa3oBaHME B OCHOBHOW IIKOJIE SIBISETCS Oa30BBIM IO
OTHOIIEHHIO K CHCTEME OOlIEero XuMmMu4yeckoro ooOpazoBanus. [losTomy Ha
COOTBETCTBYIOILLEM €MY YPOBHE OHO PEAIM3YeT MPUCYIIHE O0LIEMY XUMUYECKOMY
00pa30BaHMIO KIIIOYEBBIE IIEHHOCTH, KOTOpPBHIE OTPaKalOT TOCYAapCTBEHHBIE,
OOIIECTBEHHbIE U MHIUBU/yaJIbHbIE IOTPEOHOCTH. DTUM ONPEIEIAETCA CYITHOCTh
oOuielt crpareruy 00y4eHus, BOCIIUTAHUS U Pa3BUTUs 00ydaroUIuXcsl CpeACTBaMU
y4eOHOr0 mpeaMeTa «XUMUS.

N3ydyenue npeamera: 1) cmocoOCTBYeT peaiu3aliid BO3MOXHOCTEH JUist



caMopa3BuUTUsi M (opMUpOBaHUS  KYJIbTYpbl JIMYHOCTH, €€ of0meld u
(yHKIMOHAIBHOW TPaMOTHOCTH; 2) BHOCHUT BKJaJ B (JOPMUPOBAHUE MBILUICHHS U
TBOPUYECKHX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIBHOW Y4eOHOM
NEATENbHOCTA,  DKCHEPUMEHTAJIBbHBIX M HCCIEAOBATEIIbCKUX YMEHUH,
HEOOXOJIMMBIX KaK B TIOBCEJHEBHOW KHU3HH, TaK U B MNpodecCHOHAIbHON
JESATETbHOCTH; 3) 3HAKOMHUT CO CIEIM(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIa/IbIBACT
OCHOBBI IIEJIOCTHOTO B3IJs/Ia HAa E€OUWHCTBO IPUPOABI W YEIOBEKA, SIBISAECTCS
OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTHU
MOJIPOCTKOB; 4) crocoOCcTBYeT (GOPMHUPOBAHUIO IICHHOCTHOT'O OTHOIICHHS K
€CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHuE 00YyHarOITUXCS.

Ha3panneie HampaBieHuss B  OOyYEHMM XHUMHU  O0OECIEUUBAIOTCS
cnenuuKoil  colepKaHUsl IMpeAMeTa, KOTOpPbIA SIBISIETCS  Mearoru4ecKu
aJanTHUPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XMMHUU Ha OINpPEAEIEHHOM 3Tare e€
pa3BUTHA.

Kypc XuMuum  OCHOBHOM  IIKOJIBI ~ OPUEHTHUPOBAH HA  OCBOCHHE
OOy4YarolMMHUCS OCHOB HEOPraHUYECKOM XHUMHU U HEKOTOPHIX TMOHATHUI U
CBeZleHUH 00 OT/AENbHBIX 00bEKTaX OPraHUYECKOU XUMUHU.

CrtpykTypa coxepxkaHusi npenMera c(popMUpOBaHa HA OCHOBE CHCTEMHOIO
noaxoAa K ero uzydeHuro. Copep:kaHue CKIIAIBIBAETCS U3 CHUCTEMbI MOHATUH O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI MOHATUN O XUMHUYECKON PEAKIIMH.
O06e 3TU cUCTEMBI CTPYKTYPHO OpraHU30BaHbI 10 MPUHIUITY MOCIEA0BATEILHOIO
pa3BUTHA 3HAHUII HAa OCHOBE TEOPETHUYECKUX MPEACTABICHHI PAa3HOr0 YpPOBHS:
ATOMHO-MOJICKYJIIPHOTO Y4Y€HHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS, YpPOBHS
[Tepuonnueckoro 3akona JI. M. MenaeneeBa Kak OCHOBHOIO 3aKOHA XUMHM,
y4eHUsI O CTpPOEHHUM aTroMa M XUMUYECKOM CBSI3M, MPEIACTaBJICHUN 00
AJIEKTPOJUTUYECKON TUCCOUMALMU BEUIECTB B pacTBOpax. Te€opeTUYECKUE 3HAHUS
paccMaTpUBAKOTCS HAa OCHOBE OMIUPUYECKH TOJNYYEHHBIX M  OCMBICICHHBIX
(dakTOB, Pa3BUBAIOTCA MOCJIEAOBATEILHO OT OJHOTO YPOBHS K APYrOMY, BBITIOJIHSS
GyHKIIMKM OOBSICHEHUS W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS U3y4aeMbIX BEILIECTB.

Takass opraHuzarusi comepkaHUsi Kypca CIOCOOCTBYET TIPE/ICTAaBICHUIO
XUMHMYECKOW COCTABJISIOLIEH HAay4YHOW KapTHHBI MUpa B JIOTMKE €€ CUCTEMHOM
npupoasl. Tem cambiM oOecrieuynBaeTCs BO3MOKHOCTH (OPMHPOBAHUSA Y
OOy4YaromMXcs IIEHHOCTHOTO OTHOIICHUS K HAayYHOMY 3HAaHMI0 W METOoJaM
MO3HaHUS B Hayke. BaXHO TakXke 3aMETUTh, UTO OCBOCHHE COJIEPKAHUS Kypca
MIPOUCXOAUT C MPUBIICUECHUEM 3HAHUW U3 PaHEE MU3YUYCHHBIX KYPCOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 xknacce» u «Pu3uKa. 7 Kjacey.

Henan n3yvyenusi yueOHOro npeamMera « XuMush)
K nHampaBiieHMIO TNEPBOCTENIEHHOW 3HAYMMOCTH NPU  peaIU3aluu
oOpa3zoBaTelnbHbIX (GYHKIMN TpeamMeTra «XUMHS» TPAJIUIMOHHO  OTHOCAT
dbopMupoBaHUE 3HAHUN OCHOB XMMHUYECKOW HayKH KaK 00JIaCTH COBPEMEHHOTO
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€CTECTBO3HAHHUSA, MPAKTUYECKOW JEATENbHOCTH 4YelIOBeKa M KaK OJHOT0 U3
KOMIIOHEHTOB MHPOBOW KYJIbTYpHL. 3agada MpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CUCTEMBbl XUMHUYECKUX 3HAHUUW — BaKHEUIIUX (PAKTOB, MOHATHUMA, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUW, JOCTYMHBIX OOOOUIEHMH MHPOBO33PEHUECKOrO
XapakTepa, f3blka HayKH, 3HAHUM O HAy4YHBIX METOAAaX H3yUEHHUS BELIECTB U
XUMHYECKUX PEAKIINii, a Takke B (POPMUPOBAHUU M PA3BUTHH YMEHUH U CIIOCOOOB
JESITeNFHOCTH, CBA3AHHBIX C IUIAHUPOBAHHEM, HAOIIOJICHUEM U MPOBEIACHHEM
XUMHYECKOTO IKCHEPUMEHTa, COOJIIOICHUEM MpaBWJl 0€30MacHOro OOpalleHHs C
BEIIECTBAMHU B ITOBCETHEBHOM JKU3HH.

Hapsiny ¢ 3TuM nenu u3ydeHus MpeaMeTra B MPOrpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHBI C YU4ETOM HOBBIX NMPUOPUTETOB B CHCTEME OCHOBHOT'O OOIIETro
obOpazoBanusg. Ceromas B 00pa3oBaHMH 0CO00 3HAUYUMOW  MPHU3HAETCS
HANPaBJICHHOCTh OOy4YeHWsT Ha pa3BUTHE M  CaMOPa3BUTHE  JIMYHOCTH,
(opMupoBaHuE €€ UHTEIUIEKTa U 001Iel KyJIbTypbl. OOydeHHEe YMEHHUIO YUUTHCS U
OpoloJDKaTh CBOE  00pa3oBaHME CaMOCTOSTENBHO CTAHOBUTCS OJHOM U3
BaXHEHUIINX (PYHKIMN y4eOHBIX MTPEAMETOB.

B c¢Bi3m ¢ 3TMM 1IpM U3yYEHUM OpeAMETa B OCHOBHOWM WIKOJIE
JTOMHUHHPYIOLIEE 3HaYe€HUE IPUOOPENIH TaKUe 1eJn, KaK:

dbopMupoBaHHE HHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaMOCTOSTEIbHOMY MPHUHITHIO PEILICHUH,
CTIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

HAMpPaBJIEHHOCTh OOYUEHHUSI HA CHCTEMAaTHYECKOe MPHUOOIIEHNE yUYalIuXcs K
CaMOCTOSITETILHOM MO3HABATENLHON JESTEIbHOCTH, HAYYHBIM METOJIaM MO3HAHUS,
(OpMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUU;

o0ecrieyeHne yCciIoBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUI0 00YyYaIOIUMUCS
OIBITa Pa3HOOOpPA3HOW MAEATEIHHOCTH, TO3HAHUS U CaMOIO3HAHUS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIMX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUOB JIEATEIbHOCTH;

dbopMupoBaHrne yMeHUIl OOBSCHATH W OIEHUBATH SBICHUS OKPYXKAIOIIETO
MUpa Ha OCHOBaHWU 3HAHUM U OTBITA, IOJYUYECHHBIX NPU U3YYECHUN XUMHH;

dbopMupoBaHne |y OOy4arOmMXcs TYMaHUCTHYECKWX  OTHOIICHHUH,
NMOHMMAaHUS LEHHOCTH XUMHUYECKUX 3HAHUW [UIsi BBIPAOOTKHM SKOJIOTMYECKU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEISIX
COXPAHEHMS CBOETO 30POBbs M OKPYKAOLIEH TPUPOTHON CPEIbI;

pa3BUTHE MOTHUBAIIMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOIIECYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOGWIsl U HaNpaBICHHOCTH JlajbHEHIIEro
o0y4eHusl.

[lpunuun, mnoaxoasl u  0ocoOble  oOpa3oBaTelNbHbIE  MOTPEOHOCTH
ooyuarommuxcs ¢ HOJA mno mpeamery «XuMusi» T€ ke, YTO U NPU HU3yUYEHUU
(pu3nKH.



Mecto yueOHOro npeamera « XumMus» B y4eOHOM IVIaHe
B coorBerctBUun ¢ PI'OC OO0 «XuMmusi» SBISETCS 0053aTEIBLHBIM
IpeaMETOM Ha YPOBHE OCHOBHOIO oOmiero ooOpaszoBanus. JlaHHas mnporpamma
npeaycMaTpUBaeT M3ydeHUE XMMHUU Ha 0a30BOM ypoBHE B 00bEéMe 1o 2 4 B
meneno B 8, 9 m 10 kiaccax.

Conep:xxanue y4eOHOro npeamMera « XuMHsh»

8 KJIACC

IlepBoHaYaIbHBIE XMMUYECKHE MOHATHUS

IIpenmer xumuu. Ponb XuMuM B KM3HU 4esioBeKa. lena M BeElIECTBa.
dusnyuecKkue CBONCTBa BEIIECTB. ArperaTHoe cocTosiHue BeniecTB. [loHsiTue O
METOJaX MO3HAHUSI B XUMHH. XUMUS B CUCTEME HayK. YHCThIE BEILIECTBA U CMECH.
CniocoOsbI pa3jienieHus: CMeCei.

ATOMBI U MOJEKYJbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U cllokKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass (opmyna. BajJleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB.
3aKkoH TOCTOSIHCTBAa cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHasi Macca.
OTHocuTEenbHAsE MOJIEKYJIsIpHAas Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUHU.

@u3NUECKUE U XUMUYECKHUE SIBICHUS. XUMHUUYECKasl peaklus U €€ IPU3HAKU.
3aKOH COXpaHEHHUsI MacChl BEIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukaius
XUMHUYECKUX PEAKINH (COSAMHEHMS, PA3I0KEHUS, 3aMEIIICHUS, 0OMEHA).

XUMUYECKUM DKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM TOCYIOH, C
npaBwiaMu padboThl B J1aOOpAaTOpuu W mpuéMaMu oOpamieHus: ¢ J1abopaTOpHBIM
o0OpyJ0oBaHUEM; H3y4Y€HHE M ONucaHue (PUIMYECKUX CBOWCTB 00pa3lioB
HEOPraHUYECKUX BEIECTB; HaOMoJeHrue (pu3nueckux (MJIaBICHUE BOCKA, TasHUE
JbJla, pacTUpPaHuE caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbl) 1 XUMUYECKHUX
(ropeHue cBeuH, MPOKAJUBAHHWE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJla C
KHUCJIOTOI) SIBIICHUM, HAOII0/ICHNE U ONMCAaHKNE TPU3HAKOB MTPOTEKAHUS XUMUYECKUX
peakiui (pa3foKeHue caxapa, B3aUMOJICWCTBUE CEPHOM KHUCIOTHI C XJIOPHUIIOM
Oapusi, paznoxenue ruapokcuga meau(ll) mpu HarpeBaHuuW, B3aUMOJACHCTBUE
xenesza ¢ pactBopoM conu meau(Il)); nzydenue crmocoOoB pasneneHus cMeceit (¢
IOMOIIIBIO MarHuTa, buIsTpOBaHUE, BhITIApHBaHUE, TUCTUIUISTINSA,
xpomatorpadus), MPOBEACHUE OYUCTKA TIOBAPCHHOW CONHW; HaOMoIeHne U
OMMCAHUE PE3YIHTATOB IPOBEACHUS OIbITA, WILTFOCTPUPYIOIMIETO 3aKOH COXPaHEHHUS
MAacChl; CO3/IJaHME MOJIeTIel MOJIEKY (IIapOCTEPIKHEBBIX ).

Baxueimue npeacTaBuTe, M HEOPraHUMYECKMX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 37e€MEHT U MpocToe
BemecTBO. HaxoknmeHuwe kucmopoja B Mpupoae, (PU3WYECKHe W XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [Ipumenenue kwuciopoga. CrocoObl
MOJIyYEHUs] KHUCJIOpoJa B JiabopaTOpuM U MPOMBINLIEHHOCTU. KpyroBopot
Kuciopoaa B npupojie. O30H — aioTpomnHas Mo (UKL KUCIOPOa.

TemnoBoit 3¢ (deKT XUMHUECKOW peaklMH, TEPMOXMMHUYECKUE YpaBHEHMS,
9K30- U PHIOTEPMUUYECKUE PEAKIMU. TOIUIMBO: yroib U METaH. 3arpsi3HEHUE



BO3/lyXa, yCUJIEHHNE TApHUKOBOT0 3¢ (deKTa, pa3pylieHne 030HOBOTO CJIOSI.

Bonmopon — asnemeHtr u mnpocrtoe BemecTBo. Haxoxnenue Bomopojaa B
npuposae, (U3MUECKHEe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
nosryyeHust. Kucmorsl u conu.

KonnuectBo BemectBa. Monb. Monspras wacca. 3akoH ABorajapo.
MostsipHblii 00bEM Ta30B. PacuéThl 0 XUMUYECKUM YPABHEHHSIM.

@dusnyeckue CBOWCTBA BOAbl. Boma kak pactBoputenbs. PacTBOpHI.
HaceblienHble 1 HEHACHIIIEHHBIE PACTBOPBI. Pacmeopumocms eujecms 6 gode. 1l
MaccoBas 10Ji4 BEUIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTBOpOB B mpupone ¥ B KU3HU 4enoBeka. KpyroBopor Bowl B IIpUpoe.
3arpsi3HEHHE PUPOHBIX BOJI. OXpaHa U OUMCTKA MPUPOAHBIX BOJ.

Kiaccudukarus Heopranmdeckux coeauHenni. Okcuanl. Knaccudukarms
OKCHUJIOB:  cojieoOpasyromniue  (OCHOBHBIE, KHCIOTHBIE, aM{OTEepHBIE) W
HeconeoOpaszyroniue. Homenknatypa okcuaoB (MeXIyHapoHasi U TpUBUATILHASA).
DOU3NYECKUE U XUMHUYECKHE CBOMCTBA OKCUIOB. [lomydyeHne okCuoB.

OcHoBanus. Knaccupukauust OCHOBaHUMN: IIENOYM W HEPACTBOPUMBIE
ocHoBaHud. HoMeHknaTypa OCHOBaHMHN (MEXIYHApOAHAs W TpPUBUAJIbHAS).
Pu3nyecKkrue U XUMUYECKUEe CBOMCTBA OCHOBaHUU. [lonyyeHne ocCHOBaHU.

Kucnotsr. Knaccudukanus KHUCJIOT. Homenkiarypa KHUCJIOT
(MexnyHapojHas U TpuBHaibHas1). OU3NUECKUe U XUMHUECKHE CBOMCTBA KUCIIOT.
Psan aktuBHOoCcTM MetaiuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Howmenknatrypa coseid (MexXAyHapoJgHas U TpUBHUAIIbHAS).
Du3NYECKNE U XUMUYECKUE CBOMCTBA coiieil. [Tonydenue comnen.

['eHeTnyeckas cBA3b MEXY KilacCaMU HEOPTAaHUYECKUX COCTUHEHHUIA.

XHUMHUYECKUM SKCIEPUMEHT: KAYECTBEHHOE OIPEACICHUE COMEpKAHUS
KHCJIOPO/Ia B BO3JAyXe; IMOJydYeHHEe, coOMpaHHe, paclo3HABAaHUE U U3YUYCHHUE
CBOMCTB KHUCJIOPOJa; HaOJOJICHHE B3aMMOJCHCTBUS BEIIECTB C KUCIOPOJAOM H
yCIIOBUS BO3HUKHOBEHMS M MpEKpalieHusi ropeHust (moskapa); O3HaAKOMJIEHHUE C
oOpa3llaMd OKCHUJIOB M OIKMCAaHUE UX CBOWCTB; TNOJNIyde€HHUE, COOHpaHHUeE,
pacno3HaBaHME€ W W3y4YEHUE CBOWCTB BOjopoAa (TOpeHHE);, B3aUMOJICHCTBUE
Bogopoaa ¢ okcuaoMm meAu(Il) (Bo3MOKHO HCIONB30BAHUE BHUACOMATEPHUANIOB);
HaOMIOZCHHE OOpa3IOB  BEIIECTB KOJIMYECTBOM |  MOJb; HCCJIEIOBaHHE
OCOOCHHOCTEM  pacTBOpPEHHs  BEUIECTB C  Pa3IMUHOW  PaCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE DPACTBOPOB C ONPEACIEHHOM MAacCOBOW JOJEH PacTBOPEHHOIO
BEIIECTBA; B3aMMOJCHCTBHME BOJbI C MeETaNIaMU (HAaTpUEM U  KaJbIHEM)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); OMpEAEIeHUE PACTBOPOB KUCIOT
U IeJI0Yel ¢ MOMOIIBI0 WHANKATOPOB; HCCIEI0BaHUE 00pa3lloB HEOPTAHUYECKHIX
BEIIECTB Pa3JIMYHBIX KJIACCOB; HAOJIOJIEHWE U3MEHEHUSI OKPaCKU MHAUKATOPOB B
pacTBopax KHUCJIOT M IIeJNoYeHd; u3zydeHue B3aumonercTBus okcuga meau(ll) c
pacTBOPOM CEPHOW KHCIIOTBHI, KUCJIOT C METaUIaMH, PEaKUUi HEUTpaau3aluu;
MOJIyY€HNE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO METAJUIA IPYTUM U3
pacTBopa COJM; PEUICHUE PKCIIEPUMEHTAIBHBIX 3a/lau Mo Teme «BaxkHeiline

1 KypcuBoM o603HaueH ydeOHbIH MaTepual, KOTOPBIi W3ydaeTcs, HO He BEIHOCHTCS HA MPOMEKYTOUHYIO 1 HTOTOBYIO
aTTECTaIHIO.



KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IMepuoauueckui 3aKOH U Iepuoauueckas cucremMa
xumuyeckux JjgementoB . HN. MenngeneeBa. CrTpoeHue aToMoOB.
Xumnueckasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PEeAKIIUN

[lepBbie MONBITKU KiIacCUPUKAIMU XUMUYECKUX 3JIeMEHTOB. [loHsTHe 0
rpynmnax CXOJHBIX OJJIEMEHTOB (LIEJOYHbIE W IIEJIOYHO3EMENIbHBIE METaIbI,
raJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEpPHBIE OKCHUIBI
U TUJIPOKCHIBI.

Ilepnognuecknii 3akoH. Ilepmoanueckas cucTeMa XHMMHUYECKHX 3JIEMEHTOB
H. W. MengeneeBa. Koporkonepuonnas W JJIMHHONEpUOAHAs  (HOpMBI
[Tepuonnueckoii cucteMbl Xxumuiueckux 3yemeHtoB . M. Menneneesa. [lepuonbl
U rpynnel. OU3NYECKUA CMBICT IOPSAKOBOTO HOMEPA, HOMEPOB IIEpUONA H
IPYNIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTraB aTroMHbIX siaep. M30Tombl.  DIEKTPOHBI.
CtpoeHue 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHX DJIEMEHTOB
Ilepnognueckori cucremsl [[. 1. MenneneeBa. XapakTepuCcTHKa XHUMHUYECKOTO
3JIEMEHTA IO ero noyoxeHuro B [lepuonnueckoi cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUs pajiuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAJNINYECKNX M HEMETAUIMYECKUX CBOMCTB I10 IPYIIaM U Nepuoaam. 3HaueHHE
ITepnoanueckoro 3akoHa u Ileproandeckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB JIJIS
pa3BuUTHUs HayKu U npakTuku. [. . MenaeneeB — yu€HbI U TpakJaHUH.

Xumuueckass cBA3b. KoBaneHTHas (MOJMSpHAsT M HENOJSIPHAS)) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSI3b.

Crenenp  okucieHusA.  OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLUU.
ITponecchl okucaeHns U BocCcTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

XHUMHUYECKUI 3KCHEPUMEHT: HM3Y4Y€HHE OOpa3LoB BELIECTB METAUIOB H
HEMETAJUIOB; B3aUMOJIECHCTBHE THAPOKCHIA ILMHKA C pacTBOPAMH KHUCIOT H
[IeJIOYei; MPOBEACHUE OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPbl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKLUi (TOpEHHE, PEAKIIMH PA3JIOKEHUS, COSAMHEHUS).

MesxknpeaMeTHbIe CBA3H

Peanuzanus MeXNpeaIMETHBIX CBS3€H NpH M3y4EHHMM XMMHHM B 8§ Kiacce
OCYILIECTBJISICTCSI 4Yepe3 HCIOJb30BaHHE Kak OOMIMX €CTECTBEHHO-HAay4HbIX
HNOHSTHUH, TaK U MOHATHH, SBJISIOMIUXCS CUCTEMHBIMU ISl OTAENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mIre ecTeCTBEHHO-HAYyUHbIE TIOHITHS: HAYyYHbIN (QakT, TUMoTe3a, TeopHus,
3aKOH, AaHaJlu3, CHUHTE3, KIacCUPUKalusi, MNEPUOAUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJIETTUPOBAHNE, U3MEPEHHUE, MOIEIIb, SIBICHHUE.

®uznka: Marepus, aToM, OJJEKTPOH, IMPOTOH, HEUTPOH, HWOH, HYKIUJ,
M30TOMNbI, PaJHMOAKTUBHOCTb, MOJEKYNA, dJEKTPUUECKUN 3apsl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHME BEIECTBA, Ta3, (pU3ndyecKkrue BEIUYHUHbI, €IUHUIIBI
MU3MEPEHUS, KOCMOC, IIAHETHI, 3BE311bI, COonHIE.

buonorus: ¢orocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHbIE MOPOJBI,
ITOJIE3HBIE NCKONAEMBIE, TOIUIMBO, BOIHBIE PECYPCHI.



9 KJIACC

BemrecTBO M XUMHYeECKasi peaKIus

[lepnonnueckuii 3akoH. [leproauyeckas cucreMa XUMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHne aTroMOB. 3aKOHOMEPHOCTH B W3MEHEHHM CBOMCTB
XUMUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KaIHs, KaJbLU U UX COSIUHECHHI
B COOTBETCTBMHM C TIOJIOKEHHWEM DJJIEMEHTOB B Ilepmoandeckoi cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THUIBI KPUCTAJUTMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOU CBS3H.

Knaccuduxanus 17} HOMEHKJIaTypa HEOPraHUYECKUX BEILECTB
(MexxyHapoaHasl ¥ TpUBUAJIbHAS). XUMUYECKHE CBOWCTBA BELIECTB, OTHOCALIUXCS
K pa3MYHbIM KJIacCaM HEOPraHWYEeCKUX COEIMHEHMH, TEeHEeTUYecKas CBS3b
HEOPTraHUYECKUX BEIIECTB.

Knaccuduxanuss XuUMHUECKUX peakuuid MO pPa3IUYHbIM MpU3HAKaM (10
YHUCIIy U COCTaBY YYacCTBYIOIIMX B PEAKLMU BELIECTB, IO TEIIOBOMY 3 dexTy, mno
M3MEHEHUIO CTENEHEH OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YUYaCTHIO KaTalau3aTopa). DK30- U dHJIOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUUECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocT Xumuueckor peakiuu. [lonarue o6 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [loHaTHEe 0 rOMOreHHBIX M IeTepOreHHBIX
peakuusax. [lonamue o Xxumuueckom pasHosecuu. Dakmopul, eruAOWUE HA
CKOPOCHb XUMUYECKOU Peakyuu U NOA0HCEHUe XUMULECKO20 PABHOBECUI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLMHU, AJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakiuu. CocraBrnenue YpaBHEHHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HCIOJIB30BAHUEM  METOJA
AJICKTPOHHOTO OanaHca.

Teopus ANEKTPOITUTUYECKON TUCCOLMALIAH. DIIEKTPOIUTHI u
HEANEeKTpOoauThl. KaTnoHbl, aHHOHBL. MeXaHM3M JUCCOLMALMU BEIIECTB C
pa3IMYHBIMM BUJAMHM XMMH4YECKOW cBs3U. CreneHp aucconuanuu. CUIbHbIE U
ca0ble 3JIEKTPOJIUTHI.

Peakniun wmoHHOrO oOOMEHa. YCIOBHS TMPOTEKAHUS PpEaKIUid HOHHOIO
oOMeHa, MOJIHbIE U COKpall€éHHbIe HOHHBIE YpaBHEHUs peakiuid. CBoicTBa KUCIIOT,
OCHOBAHMM M COJE€d B CBETE NPEICTAaBICHUNA 00  BIEKTPOIUTHYECKOU
nucconmanuu. KauecTBeHHbIE peakliuy Ha UOHBL. [loHsamue o 2udponuse coell.

XUMHUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHUE C MOJIEISIMU KPUCTATNIMYECKHUX
pelIETOK HEOPraHMYECKHX BEIIECTB — METAJIOB W HEMETalloB (rpadura u
anMasa), CIOKHBIX BEHIECTB (XJOpUJa HATpHs); HCCIENOBAHUE 3aBUCUMOCTH
CKOPOCTM XHMHYECKOW pEaKIUu OT BO3ACUCTBUS pa3IUYHBIX (PAKTOPOB;
UCCJIEIOBAHUE JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA JUCCOLUALINN
KHUCIIOT, IIeJdoYed U coiel (BO3MOXKHO HCIOJNb30BaHUE BHUIEOMATEPUANIOB);
IIPOBEJICHHUE OIBITOB, MJUTFOCTPUPYIOIINUX IPU3HAKU IPOTEKAHUS pEaKUi HOHHOTO
oOMeHa (oOpa3oBaHHME Ocajika, BbIJCNIEHHUE raza, oOpa3oBaHUE BObI); OIIBITOB,
WUTIOCTPUPYIOIINX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI



(ropeHue, peakiMu pasiioKeHUs, COCUHEHNUs); Pacro3HaBaHUEe HEOPraHUYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEAaKUUMW HAa HOHBI; PEIICHUE
AKCIEPUMEHTAJIBHBIX 3a/1a4.

HeMmeTayuibl 1 MX COeAMHEHUA

OO6mrass xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMMHWYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aMMOJIEHiCTBME C MeTaUlaM{, HEMeTa/llaMH, WIelo4amMu). XJIIOPOBOJOPO/I.
ConsHas KuCI0Ta, XMMUYECKUE CBOMCTBA, NOJy4YeHUE, NPUMEHEHHE. JlencTBue
XJIOpa M XJIOPOBOAOPOZA HAa OPraHu3M YelOBeKa. BakHenmme XJIOpuabl U UX
HaxO0XJICHUE B IIPUPOJIE.

OO6mras xapakrepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHCIICHUS.

Crpoenne u puznyeckre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOAA U CEPHI.
AnoTporiHbie MOAU(PUKAIIMKA KUCIOPOJia U cepbl. XUMHYECKHUE CBONCTBA CEPHI.
CepoBoniopoj, cTpoeHue, Gpu3ndeckue 1 XuMruueckue cBoMcTBa. OKCHIbI Cepbl KaKk
OpEICTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KHUCIIOTa, (HU3UYECKHE U
XUMHUYECKHE CBoOMcTBa (00IIME Kak MpeACTaBUTENS Kjlacca KHUCIOT H
cnenuduueckne). XUMHUECKUE DPEAKIMH, JESKaIIUe B OCHOBE MPOMBIIIICHHOTO
crocoba monydeHus cepHoil kucioTel. [Ipumenenue. Comu cepHOM KHUCIIOTHI,
KaueCTBEHHasl peakius Ha cyhbdaTr-uoH. Haxoxnaenue cepsl U €€ COeMHEHUN B
npupoje. XUMHUYECKOE 3arps3HEHHUE OKPYKAIOLIEW Cpelpl COCAMHEHUSMHU CEPBI
(KUCHOTHBIE JOXIW, 3arpsA3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
IIPENOTBPAILCHUS.

OO6mras xapakTepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapAaKTEPHBIE CTENIEHU OKHCIICHUS.

A30T, pacnpocTpaHeHUe B Mpupoje, GU3ndecKkue U XMMHUYECKUE CBONCTBA.
KpyroBsopot a3zora B npuposie. AMMHAK, €ro (U3n4ecKkue 1 XuMUYeCKrue CBOMCTBA,
nonyyeHue u mnpumeHeHue. Comu aMMOHHS, UX (PU3NYECKUE U XUMHUUECKHE
CBOMCTBa, NpuUMeHeHHe. KadecTBeHHas peakiuss Ha HOHbI aMMOHHUA. A30THas
KHCJIOTa, €€ ToyiydyeHue, (uznueckue W XUMHUYECKUE CBOMCTBa (00IIME Kak
IpeCTaBUTENs Kilacca KUCIOT U cnenuduueckue). VMcnonb3oBaHue HUTPATOB U
coJjieil aMMOHHS B KaUeCTBE MUHEPAJIbHBIX yI0OpeHHil. XUMUYECKOe 3arpsi3HEHUE
OKpYXalollel Ccpeapl COCNUHEHUSIMU a30Ta (KUCIOTHBIE JOXAHW, 3arpsi3HEHHE
BO3]1yXa, [IOYBBI U BOJOEMOB).

®docdop, amwmorponHbie Monudukamuu  pocdopa, uznueckue U
xummuaeckue coiictBa. Oxeun gochopa(V) u hochopnas kucinora, hpusndeckue u
XUMHUYECKUE CBOWCTBa, mnoiydenue. Mcnons3oBanue ¢dochaTtoB B KauecTBe
MUHEpAJIbHBIX yI0OpEHU.

O6mras xapakrepuctuka 37aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapAaKTEPHBIE CTENIEHU OKHCIICHUS.

VYrnepoa, amnoTpomnHble MOAU(DHUKALUHU, PACHpOCTPAHEHHUE B MPHUPOJE,
¢usznueckne W XUMHUYECKHE cBoiWcTBa. AncopOuusi. KpyroBopor yriepoma B
npupone. Okcuasl yriepona, ux (Gu3ndecKue U XUMUYECKHEe CBOWCTBA, JIEUCTBUE

10



Ha JKMBbIE OPraHU3MbI, MOJYYEHHE W NMPUMEHEHHE. DKOJOTHYECKHE MPOOJIeMBI,
CBsi3aHHbIe C okcuaoMm yriaepona(lV); rumore3a r1100adbHOrO  MOTEIMJICHUS
KJIMMAaTa; MapHUKOBBIN A (eKT. YronpHas KUCIOTa U €€ Cou, uX (PU3ndecKue u
XUMUYECKUE CBOMCTBA, MOJy4YeHUE W NpuMmeHeHue. KauecTBeHHass peakius Ha
kapOoHatuoHbsl.  Vcmonmb3oBanme  kapOoHaTOB B OBITY,  MEIHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEJTLCKOM XO3SIUCTBE.

[lepBoHauanbHbIE TOHATHS 00  OpPraHMYECKMX  BEMIECTBAX  Kak
O COEAWHEHHUSIX yriiepoaa (MeTaH, 3TaH, TWUJIECH, AlETWUJIECH, 3TaHOJI, TJIMIIEPHH,
YKCYCHasi Kuciora). Mx cocmaé u xumuueckoe cmpoenue. lloHsitue o
OMOJIOTMYECKH BaKHBIX BEIECTBAX: JKHUpaX, Oenmkax, yrieBojax — W WX POJU B
KU3HHU YeJioBeKa. MamepuanbHoe eOUHCMB0 Op2AHUYeCKUx U Heop2aHUYecKux
CcOeOuHeHU.

Kpemuuii, ero Qusnueckue U XHUMHUYECKHE CBOMCTBA, IOJyYECHHUE U
npumenenne. CoenuHeHuss KpeMmHusi B mpupoge. OOmme mnpeacTaBieHus 00
okcujae kpeMHusA(IV) u kpemHueBoit kuciore. CUIMKaThl, UX HUCIOJIH30BaHUE B
OBITY, MEIUIIMHE, IPOMBIILIEHHOCTH. BajicHeliuwue cmpoumenbhbie Mamepuansl:
Kepamuka, cmeKio, yemeHm, OemoH, oicene30bemon. I[Ipobnemvr 6Gezonacnozo
UCNONIL308AHUSL CMPOUMENbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUZHU.

XUMUYECKUI SKCIIEPUMEHT: U3yUYCHUE 00pa3lloB HEOPTAaHUYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHMCJIOTBI; IPOBEJICHNE KAYECTBEHHBIX PEAKIIMNA HA XJIOPUIUOHBI
U HaOJI0JICHUE MPU3HAKOB MX MPOTEKAHUS; OMBITHI, OTpaxaromue (HU3andeckKue u
XUMUYECKUE CBOMCTBA TAJIOIC€HOB U UX COEIMHEHUN (BO3MOXXHO HMCIOJb30BAHUE
BUJICOMATEPUAIOB); O3HAKOMJIEHHME C o0pa3liaMu XJIOPUAOB (TaJOre€HUIOB);
O3HAKOMJICHME ¢ oOpa3uamu cepbl U €€  COCOUHEHUSIMU  (BO3MOXKHO
UCTIOJIb30BaHUE BHJIEOMATEPHANIOB); HAOIIO/IEHUE TpoIlecca OOyTiIMBaHUs caxapa
MOJ JIEMCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YYEHUE XUMHUUYECKUX
CBOMCTB pa30aBICHHOW CEPHOM KUCIIOTHI, MPOBEACHNE KaUeCTBEHHONW PEaKIy Ha
cynbdart-uoH W HAOMIOJEHUE TIpU3HaKa e€ TMPOTEKaHUs; O3HAKOMIICHHE C
(¢uznueckumMu CBOMCTBaMU a3ora, (ochopa M uX coeauHEeHUH (BO3MOXKHO
UCIIONIb30BaHUE  BHUJEOMATEpUaNoOB), oOpa3liaMu a30THBIX H  (HOCcHOPHBIX
yA0OpeHuid; MoJydYeHue, CcoOMpaHue, paclo3HaBaHWE W H3YUYEHHE CBOMCTB
aMMUaKa; MPOBEICHNE KAa4eCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (ochaTHoH U
U3y4YCHHE NPHU3HAKOB HUX NPOTEKaHMs, B3aUMOJICHCTBHE KOHILIEHTPUPOBAHHOU
AQ30THOM KHCJIOTHI C MeIbI0 (BO3MOXKHO HCHOJb30BAHUE BHUICOMATEPHUAIIOB);
U3Y4YCHHE MOJENeH KpUCTAJUIMUECKUX pEmIETOK anmasa, rpadura, Qymiepena;
O3HAKOMJICHME  C  MPOIECCOM  aJIcopOIMu  PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa; MOJIy4YECHHE, COOMpaHue,
pacno3HaBaHME€ W  W3YyYEHUE CBOMCTB  YIJIEKHUCIOTO Tas3a; IMPOBEICHHE
KaueCTBEHHBIX PEAKIUI Ha KapOOHAT- ¥ CHJIMKAT- MOHbl U U3YYEHUE MPU3HAKOB
UX TMPOTEKAHUS, O3HAKOMJIEHUE C MPOAYKIUEH CUIMKATHON MNpPOMBINUIEHHOCTH;
pelieHrne SKCIEePUMEHTAIBHBIX 3a7ad Mo Teme «BakHellme HeMeTalbl U HX
COCTMHEHUS.
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10 knacc

MeTaniibl ¥ MX COeIMHECHUSA

OOmiass XxapakTepUCTUKAa XUMUYECKHUX JJIEMEHTOB — METaIOB  Ha
OCHOBAHUMU MX MOJOXEHUS B lleproanueckor cucremMe XHUMHUYECKHX 3JIEMEHTOB
J. . MenneneeBa u ctpoeHus atomoB. CTpoeHUE MeTalioB. Meramimdyeckas
CBSI3b M METAUIMYECKAS KPUCTALIMYECKAS PEIIETKA. DIEKTPOXUMUYECKUN P
HanpsHKEHUN MeTawoB. OU3NYecKre U XUMUYECKHE CBOMCTBa MeTaiuioB. O01mume
CIOoCcOOBI MONIydeHus: MeTauioB. [IoHSATHME O KOpPpO3MM METauiOB, OCHOBHBIE
crnoco0bl 3auUThl MX OT Koppo3uu. CmaBbl (CTanb, YyTryH, IIOPaTOMHHHM,
OpoH3a) ¥ WX IPUMEHEHHUE B OBITY U TPOMBIIINICHHOCTH.

[Ileounble MeTaIbl: MOJN0KEHUE B [lepuoguueckoil cucTeMe XMMUYECKUX
snemeHToB JI. M. MeHneneeBa; CTpoeHHME MX aTOMOB; HAaXOXKJICHHE B IPHUPOJE.
dusznuecKkue U XMMHUYECKUe CBOMCTBA (Ha mpuMmepe Hatpusi U kKaiausi). OKCUIbI U
TUAPOKCHIBI HATpusd MW Kanuda. lIpuMeHeHne WIEeNOYHBIX METAUIOB M HUX
COEeIMHEHUM.

Il[lenoyHO3eMENbHBIE  METAJUIBI MAarHMd W KalbLUMW:  MOJOXKCHHUE
B [lepuoanueckoi cucreme xumudeckux 3jeMeHToB 1. 1. MenneneeBa; ctpoeHue
UX aTOMOB; HaXOXJIeHUE B rpuponae. Gusznyeckue 1 XMMUYECKUE CBOKMCTBA MarHus
u Kanblusa. Baxuelve coequHEHUs Kaublus (OKCHA, THUIPOKCHU, COJH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUS!.

AnroMuHANM: nonokeHue B [lepuonnyeckoll  CUCTEME  XMMHYECKHX
snementoB JI. M. MenzaeneeBa; CTpoeHHE aToma; HAXOXICHUE B MPUPOJE.
dusznuecKkue 1 XUMHUYECKUE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOMCTBA OKCHIA
Y TUJIPOKCHUIA ATFOMUHUSL.

XKenezo: nonoxenne B Ileprnoanyueckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
J. Y. Menneneesa; CTpoeHUE aToma; HaxOXJIeHUE B Inpupone. dPusznueckue u
XUMHYECKHE CBOMCTBa »xene3za. OKcuapl, TuApokcuiabl U coiau keneza(ll) u
xene3a(Ill), ux coctas, cBoWCTBa U TIOJyYEHUE.

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C 00pasllaMH METauioB H
CIUIABOB, WX (DU3UYECKUMHU CBOMCTBAMHU; H3YyYECHHE pE3YJbTaTOB KOPPO3UU
METaJIOB  (BO3MOXKHO  HCMOJIb30BAaHUE  BHUIEOMATEPUATIOB), OCOOEHHOCTEU
B3aUMOJCHCTBHS OKCHJA KaJIbIIUsl U HATPUSA C BOJIOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB); KCCJICIOBAHUE CBOMCTB KECTKOM BOMABI, Ipoliecca TOpPEHUs
xKeje3a B KUCIopoje (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB); MPU3HAKOB
NPOTEKAHMsI KAa4eCTBEHHBIX PEaKIMi Ha WOHBI (MarHusi, KaJblMs, aTOMUHUS,
nuHka, xene3a(ll) u xenesa(Ill), meau(ll)); HaGmroneHre U ONMMCaHKUE MPOIIECCOB
OKpalllMBaHMsS IJJAMEHM HWOHAMHM HATpuUs, Kajausg ¢ KaiblUs (BO3MOXHO
UCIIOJIb30BaHUE  BHJIEOMATEpPHANIOB); HcCclieqoBaHWEe aM(pOTEpHBIX CBOMCTB
TUAPOKCHIA AIOMHUHUS M TUAPOKCUAA IIMHKA; PEIICHUE 3KCHEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHeNIme MeTaaibl U UX COSIUHEHUS.

XHMHUS M OKpYsKalOLIasi cpeaa

HoBbie MaTepuansl 1 TexHONOrMU. BemecTBa u Mateprasl B OBCEIHEBHOM
KU3HU YeJioBeKa. XHUMHSI U 3JI0pOBbE. be3onacHoe HMCMoNb30BaHUE BEUIECTB U
XUMHUYECKUX peakiuid B ObITy. IlepBas momoIms mMpu XUMHYECKHX OXKOTax
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U oTpaBiIeHUAX. OCHOBBI 3KOJIOTMYECKON IPAMOTHOCTH. XMMHUYECKOE 3arps3HEHUE
OKpy»Karolien cpennl (mpeaenbHas 1onycTuMasi KoHueHTpanus BemectB — [1JK).
Posnb XMMHM B pelIEHUHN IKOJTOTUYECKUX MTPOOIIEM.

[IpupoaHble UCTOYHUKH YIIIE€BOAOPOJAOB (yroyib, MIPUPOAHBINA ra3, HE(PThH),
HOPOAYKTHI UX MepepadOTKH, UX POJIb B OBITY U MPOMBIIIEHHOCTH.

XHUMHUYECKUI SKCIEPUMEHT: H3y4YeHHe oOpa3lioB MaTepHasioB (CTEKIIO,
CIUIaBbl METAJUIOB, MOJIMMEPHBIE MATEPHUAIIBI).

MesxknpeaMeTHbIe CBA3H

Peanu3anus MeXnpeaMETHBIX CBSI3€M IPU WM3YyYEHMM XUMHHM B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOJb30BaHWE Kak OOMIMX €CTECTBEHHO-HAay4HbIX
MOHATUH, TaK U MOHATUH, ABISAIOMIUXCA CUCTEMHBIMU ISl OTAENbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LUKJIA.

OO0mre ecTecCTBEHHO-HAyYHbIE MOHATHUS: Hay4YHbIM (akT, rUMores3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCu(pUKalMs, NEepPUOJUYHOCTh, HaOIIOJECHUE,
DKCIIEPUMEHT, MOJEINPOBAHNE, W3MEPEHUE, MOJEIb, SBICHHE, IapHUKOBBIMI
3¢ deKT, TEXHOIOT U, MaTepUAIIbI.

duznka: Marepus, aroM, D3JIEKTPOH, IPOTOH, HEWTPOH, HWOH, HYKIIHI,
U30TOIBI, PaAUOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUN 3apsij, IPOBOJHUKH,
MOJTYIIPOBOJTHUKH,  JAWAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOe COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAS]
pemérka, CrjiaBbl, (PU3NYECKHE BEIMYMHBI, €IUHULBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: porocunTes, abixanue, O6uocdepa, 3KocUCTEMA, MUHEPATbHbIE
yAOOpEeHHsl, MHKPOIIEMEHThl, MAaKpO3JIEMEHThl, [HUTATEJIbHbIE  BEIIECTBA.
I'eorpagus: atmocdepa, ruapocdepa, MuUHepaibl, TOPHbIE MOPOJbI, IOJE3HBIE
HCKOIIaeMbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

I[InaHupyemble pe3yabTaTbl OCBOEHUS] Y4eOHOT0 mpeaMera « XHMHsSD» HA
YPOBHE OCHOBHOI'O 00111€r0 00pa3oBaHuUsA

N3yyenne XMMHUM B OCHOBHOW IIIKOJIE HANpPAaBJICHO Ha JOCTH)KCHHE
OOyYarolMUMHUCS JUYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX PE3YyJIbTAaTOB
OCBOCHHUS Y4EOHOT0 MpEeMETA.

JInuHOCTHBIE pe3yabTaThl

JIMdHOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOT'O OOIIEro
o0pa30BaHUs JOCTUTAlOTCS B XO/A€ OOY4YeHUS XMMHH B €IUHCTBE y4EeOHOU WU
BOCIUTATENILHON JeaTeibHOCTH OpraHu3alii B COOTBETCTBUU C TPAULIUOHHBIMU
POCCHIMCKMMHU  COIMOKYJIBTYPHBIMH W JTyXOBHO-HPABCTBEHHBIMHU I[E€HHOCTSIMH,
OPUHSATBIMA B OOIIECTBE MpaBWIAMU W HOPMaMH MOBEIEHUS U CIIOCOOCTBYIOT
IpoLeccaM CaMOITO3HAHNUSA, CAMOPA3BUTHS U COLUAIM3ALUN 00yYarOIUXCsl.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCIIE B
YacTu:

I[IaTpuoTH4YECKOr0 BOCTIUTAHUS

1) I1EHHOCTHOTO OTHOIICHHS K  OTCUECTBEHHOMY  KYJIbTYPHOMY,
HUCTOPUYECKOMY M HAYYHOMY HACIEIUIO, MMOHUMAHUS 3HAYCHHS XHUMHYECKOM
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HayKM B XU3HU COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU
uH(popManuendn O TMEepeAoBBIX JIOCTIXKEHHSIX UM OTKPBITHSX MHUPOBOM H
OTE€YECTBEHHON XHMMUH, 3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 yCTpOICTBE
MUpa 1 O0IIEeCTBa;

I'paknaHckoro BocnuTaHus

2) TPEACTaBICHUS O CONMAIBHBIX HOPMax M IMPaBHJIAX MEKIMYHOCTHBIX
OTHOLIEHUI B KOJUIEKTUBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO
HOJE3HOM,  y4eOHO-MCCIENOBAaTEIbCKONW, TBOPYECKOM M JApPYyrux  BUaax
NEeSATENbHOCTH; TOTOBHOCTH K Pa3HO-OOpa3HOM COBMECTHOM AEATENbHOCTH MpPH
BBIMIOJIHEHUN Y4Y€OHBIX, I103HABATEJIbHBIX 3a7ay, BBINOIHEHHMH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B IMPOLECCE O3TOM yduyeOHOW [eATeIbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE IIOBEJCHHWE M TMOCTYNKH CBOMX TOBapuIledl C MO3ULHH
HPaBCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHHUA

3) MHUPOBO33PEHYECCKHX MPEACTABICHUN O BEIICCTBE M XUMHUYECCKOU
peaklMH, COOTBETCTBYIOLUIMX COBPEMEHHOMY YpPOBHIO pa3BUTHA HAayKM U
COCTaBJIAIOIIMX OCHOBY I IIOHUMAaHHs CYLIHOCTHM HAYYHOW KapTHUHBI MMHpA;
MPEACTABICHUA 00  OCHOBHBIX  3aKOHOMEPHOCTSX  Pa3BUTHS  MPUPOJIBI,
B3aMMOCBS3X YEJIOBEKA C MPUPOJHOM CPENOi, O POJM XMMHM B NO3HAHUU 3THX
3aKOHOMEPHOCTEN;

4) mo3HaBaTeIbHBIX MOTUBOB, HAIIPABIICHHBIX HA TIOJIYYCHUE HOBBIX 3HAHUI
10 XMMUU, HEOOXOIUMBIX JUIsl OObSICHEHUSI HA0JII01aeMbIX MPOLECCOB U SIBICHHUIA;

5) mo3naBaTenbHOW, HH)OPMAITMOHHOW M YUTATEIBCKOU KYJIBTYPHI, B TOM
YlCJIe HAaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMU TEKCTaMH, CIPABOYHOU
JUTEPATYpPOr, JOCTYNMHBIMH TEXHHUYECKUMH CpEACTBaMU HMH(GOPMAIIMOHHBIX
TEXHOJIOTH;

6) mHTepeca K OOYYCHUIO W TIO3HAHHIO, JTFOO03HATENFHOCTH, TOTOBHOCTH H
CIOCOOHOCTH K  caMOOOpa3oBaHMIO, MPOEKTHOM MW  HUCCIEI0BATEIbCKOU
JESITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBJIEHHOCTH M YpOBHSI OOy4YeHUS B
JlanbHEHNIIeM;

@®opMHpOBaHUs KYJbTYPHI 310POBbS

7) oCOo3HaHWsI IIECHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3/10pOBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUS MOCJIEACTBUU U
HENpUATUS BPEAHBIX NPUBbIYEK (YIIOTPEOICHUS alIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUs),
HEOOXOAUMOCTH COONIIOJIEHHsS MpaBuil O€30MacHOCTH TMpU  OOpallleHUH ¢
XUMHYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

TpynoBoro Bocnuranus

8) mHTepeca K MPaKTUUECKOMY M3y4eHHIO Mpodeccuii u Tpyaa pa3indHOro
poJla, yBaXKE€HUE K TPYAy U pe3ysbTaTaM TPYAOBOU AESITEIBHOCTH, B TOM YHCIIE HA
OCHOBE MPUMEHEHHUs IMPEAMETHBIX 3HAHWW IO XWMHUH, OCO3HAHHOIO BBIOOpA
MHIMBUIYAJIIbHON TPAeKTOPUU MPOJOJIKEHHUS 00pa30BaHus C yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH;
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yCIeUHONW NpOoeCcCUOHANbHON IESTEIbHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUH;
TOTOBHOCTH aJIJalTUPOBATHCS B MIPO(eCcCHOHATBHOM Cpee;

IKOJTOTHYECKOr0 BOCIIUTAHUS

9) sKOIOTUYECKH IEIEeCO00Pa3HOr0 OTHOMICHUS K MPHUPOJIE KaK UCTOYHUKY
KU3HU Ha 3emile, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHU LIEHHOCTH 3J0POBOr0 U
Oe3omacHoro oOpa3a >KWM3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
¢u3nyeckoMy M TCHUXHYECKOMY 3/J0pPOBbIO, OCO3HAHHUS LIEHHOCTH COOJIOICHUS
npaBui 0€30M1aCHOr0 MOBEAEHUS pU padOTe ¢ BEUIECTBAMM, A TAKXKE B CUTYyalUsX,
YTPOXKAIOIINX 3I0POBbIO U KU3HU JIFOACH;

10) cnocoOHOCTH MPUMEHSTH 3HAHHS, MOJyYaeMble MPU U3YYCHHH XHMUH,
JUISl pEIEeHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIEW IPUPOJHON CPEIOW, OBBIIIECHUS
YPOBHSL  DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HaHHS TJ00aIbHOIO  Xapakrepa
HKOJIOTHYECKHUX MPOOJIEM U MyTEeH UX pelIeHus: TOCPEICTBOM METO/I0B XUMUMU;

11) SKOJOrHMYECKOTO MBIIUICHUS, YMEHHS pPYKOBOJCTBOBAaTHCS HM B
NI03HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHOM ITPAKTHUKE.

MeTtanpeaMeTHbIe pe3yJbTATHI

B cocraBe MerampenMeTHBIX pPE3YJNbTaTOB BBIACHSAIOT 3HAYUMBIE IS
dbopMupoOBaHUsS MHPOBO33pEHUS] OOIEHAY4YHbIE TOHATUA (3aKOH, Teopus,
NPUHIINI, TUNOTe3a, (PaKT, cHcTeMa, MPOIECcC, IKCIEPUMEHT WU Jp.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpPEIMETaxX W IO3BOJSIOT Ha
OCHOBE 3HAaHUUN M3 3THUX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU
HAyYHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIE yUeOHbIE NEUCTBUS (II03HABATEIIbHbIE,
KOMMYHUKATHBHbBIE, DPETYJISTUBHBIE), KOTOpblE oOOecneunBarT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYUIECTBIICHHUIO Y4eOHOM
NEeSTENbHOCTH.

MeranpeaMeTHble pe3yiabTaThl OCBOCHUSI 00pa30BaTEIbHON MPOTrpaMMBbI 110
XUMHUHU OTPAXKaIOT OBJIAJCHUE YHUBEPCAIbHBIMU MMO3HABATEIIbHBIMU JIEHCTBUSIMU, B
TOM YHCJIE:

ba30oBbIMM JIOTHYECKUMM AEUCTBUAMHU

1) ymMmeHHEeM HCIIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHUS P OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH UX XapaKTEPHbIC
NPU3HAKK, YCTAHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU TOHSTHSIMH), UCIIOJIb30BaTh
MOHATHSA JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHUH; BHIOMPATH OCHOBAHUSA U
KPUTEpHUH TSI KJIacCU(PUKAIUA XMUMHYECKUX BEIIECTB M XUMUYECKHUX PEaAKITUi;
YCTAHABJIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]IY OOBEKTAMH HW3YUYECHUS;
CTPOUTH JIOTUYECKHUE PACCYKAECHHs (MHIYKTHBHBIE, I€yKTUBHbIE, [0 AHAJIOTHH);
JIeNIaTh BHIBOJIBI U 3aKJIFOUEHUS;

2) yMEHHEM TpPUMEHITh B TPOIECCE MO3HAHUS MOHATUS (MIPEIMETHBIC U
MeTanpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMbl€ B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMUU MOJENIbHbIE TIPEICTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJEMEHTa), XuMuueckas ¢GopMmyia M YypaBHCHHE
XUMHUYECKON peakIuu — MpU pPEelIeHUH Y4eOHO-TT03HaBaTENbHbIX 3a7a4; C YUYETOM
ATUX MOJIEIbHBIX MPEACTABICHUIN BBISBIATh M XAPAKTEPU30BATH CYLIECTBEHHBIE
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NPU3HAKH U3YYaEMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN;
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYUMHHO-CIEACTBEHHBIE CBS3U H
NPOTHUBOPEYUS B M3Y4YaeMBIX MNPOIECCaX U SBJICHUAX; Mpejiaratb KpUTEPUH s
BBISIBJIEHUS] ATUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUHIL; CAMOCTOSATEIBHO BBIOUPAThH
croco0 perieHus y4eOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUSA,
BbIOMpaTh HauOoJjiee NOAXOASIIMA € Y4ETOM CaMOCTOSITENIbHO BbIACJIEHHBIX
KpUTEPUEB);

ba3zoBbIMu HCC/I€10BATEILCKUMH 1€CTBUSME

3) yMeHHeM WUCIOJIb30BaTh IIOCTABIICHHBIE BONPOCHI B  KAaueCTBE
WHCTPYMEHTA TO3HAHUS, a TaKKe B KadeCcTBE OCHOBBI i1 (OPMHUPOBAHUSA
TUTIOTE3BI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

4) nproOpeTeHre OMbITa M0 IIAHUPOBAHUIO, OPTraHU3AIlMU W TPOBEIACHHUIO
YUEHUYECKHX DJKCIEPUMEHTOB: YMEHHE HaOII0AaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €r0 PE3yJbTar, (POPMYIHPOBATH 00OOIIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIIECIOBAHUS, COCTABIATh OTUET
0 MpojenaHHoN paboTe;

Pa6oroii ¢c unpopmanueit

5) yMeHreM BbIOMpPATh, aHATM3UPOBATh U MHTEPIIPETUPOBATH MH(OPMAIIHIO
Pa3TUYHBIX BUIOB U (HOPM TPEICTABICHUS, MTOIYyIaeMyI0 U3 Pa3HBIX UCTOYHHUKOB
(HayyHO-TIOMYJIIpHAs ~JUTEparypa XHUMHUYECKOTO COJEP)KaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHETa); KPUTHYECKH OIICHHBATH IMPOTUBOPEUYUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

6) yMEHHEM NPHUMEHATh Pa3jJUYHbIC METOJbI M 3alPOChl TPU IOUCKE H
orOope uWH(OpPMAUUMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUSI Y4eOHBIX M T[O3HABaTENbHBIX 3aJlad  OMNPEAEIEHHOIO0 THIIA,
npuoOpeTeHrue  ombiTa B O0JACTH  MCHOJIB30BaHHUS  MHGOPMAIMOHHO-
KOMMYHUKATUBHBIX  TEXHOJOTHH,  OBIAJEHUE  KYJIb-TYpOH  aKTHBHOTO
UCIIOJIb30BaHUSl PA3JIMYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSITEIBHO BBIOUPATH
ONTHUMaNIbHYI0 (GOpMy TpeACTaBiIeHUS HWHPOpPMAIMM ©  WIIIOCTPUPOBATH
pelaeMple 3aJa4ll HECJIOKHBIMU CXEMaMH, AuarpaMMaMu, APYruMu (opmamu
rpaduKu U UX KOMOUHAIIUSIMU;

7) yMEHHWEM WUCIOJIb30BaTh WM aHAIM3UPOBAThL B TIpoOIlecCe YUEOHOW u
UCCJIeIOBATEIbCKON ACSITEIbHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTa HAa COCTOSIHUE OKpYXKaloled HpUpPOAHOU
CpeIlbl;

YHuBepcaJbHBIMU KOMMYHUKATHUBHBIMH JI€iiCTBUSIMU

8) ymeHueMm 3amaBaTh BOIPOCH (B XOJ€ AMAIOra W/WIH JUCKYCCHH) 10
CyliecTBy  oOcyxkmaemMoil  TeMbl, (OPMYIMPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS MPEAIOKEHHOH 3a1a4u;

9) npuoOpereHHEe OMNbITA NPE3CHTAIMM PE3YJbTATOB  BBIMOJHCHHS
XUMHUYECKOT0 dKCrepuMeHTa (71abopaTopHOro OmbITa, JIabopaTOpHOUM pabOThI MO
MCCIIEIOBAHUIO CBOWCTB BEIIECTB, YU€OHOTO ITPOEKTA);

10) 3auHTEpPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU MMO3HABATEIHHON
U UCCIIEOBATEIbCKON AEATEIBHOCTH MPH PEHICHHH BO3HMKAIOMIMX MPOOJIEeM Ha
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OCHOBE yuyé€Ta OOILIMX MHTEPECOB M COTJacOBaHUS MO3ULMK (0OCYKIeHHUs, OOMEH
MHEHUSIMH, «MO3TOBBI€ IITYPMbI», KOOpPJMHAIIUS COBMECTHBIX JEHCTBUIA,
OTpeIeNIeHHE KPUTEPUEB IO OLIEHKE KaueCTBa BHITTOJIHEHHON PabOThI U 1. );

YHuBepCcaJbHBIMH PeryJJsiTHBHBIMH 1€ CTBUSIMH

11) yMeHHEeM CaMOCTOSTCIBHO  ONPEACHSATh ILEIH  JEATCIbHOCTH,
IJIAHUPOBATh,  OCYIIECTBIISITh, KOHTPOJIMPOBaTH M TPU  HEOOXOJUMOCTH
KOPPEKTHUPOBATh CBOIO JIEATEIHLHOCTh, BbIOMpaTh HamOonee d(GheKTUBHBIC
CIOCOOBI  pemnieHusi y4eOHbIX U [O3HaBaTENIbHBIX 33Ja4, CaMOCTOSTEIbHO
COCTAaBJIATh WJIM KOPPEKTUPOBATh MNPEIJIOKEHHBIM aJIrOPUTM JIEUCTBUUA TIPH
BBITIOJTHEHUW 3aJlaHUi € y4€TOM TIONYYEHHMS] HOBBIX 3HAHUU 00 H3y4aeMBbIX
00BEKTaX — BEINIECTBAX M pEAKIHUAX; OIEHUBATH COOTBETCTBUE IOJYYEHHOIO
pe3yabTara 3asBICHHON LIETH;

12) yMeHHEeM HCIOJIb30BaTh H aHAIM3UPOBATh KOHTEKCTHI, MpEiaracMbic B
YCJIOBHHM 33/IaHUN.

IIpeameTHBIE pe3yJbTATHI

B cocraBe mnpenIMETHBIX PE3YJIbTATOB II0 OCBOCHUIO 00S3aTEIBHOTO
COJlep)KaHMsl, YCTAHOBJICHHOIO JaHHOM MpUMEpHOM pabouelt mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMUCS Hay4dHbI€ 3HAHHS, YMEHUS U CIIOCOOBI
NEUCTBHH, crmenupuyecKue JJIsd IPEAMETHOH o00JacTh  «XHMHUS», BHIBI
NEATEIbHOCTH IO  TMOJYYEHWKD HOBOI'O  3HaHMs, €ro HHTEPIPETaLNH,
peoOpa30BaHUI0 U IPUMEHEHUIO B Pa3JIMYHBIX YUYEOHBIX U HOBBIX CUTYyaIUsX.

[IpenmeTHble pe3ynbTaThl MPEACTABICHBI MO TOIaM OOYYEHHS U OTPa’KaoT
c(hOpMUPOBAHHOCTH Y 00YUAIOIIHNXCS CICTYIOMMNX YMEHUM:

8 KJIACC

1)  packpbiBaTh CMBICI OCHOBHBIX XHUMHUCCKHUX IMOHSATHI:  aTOM,
MOJIEKYJA, XUMUYECKUI AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOIHAsT ¥ HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCHUTENIbHAsi AaTOMHAsi H
MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEUIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas
JI0JISI XUMUYECKOr0 JIEMEHTA B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCHJI, KUCTIOTA,
OCHOBAHHUE, COJib, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKUCIEHHUS, XUMHYECKas
peakius, KiaccuuKalus peakiuii: peakiiuy COeAMHEHHUs, PEaKIIUU Pa3I0OKEHMUS,
peakiuM 3aMeIIeHus, peakiuu OOMEHa, 9K30- M HHJAOTEPMHUYECCKHE PEaKIIHH;
TEIUIOBOM 3(PQeKT peakuuu; SAPO aroma, IEKTPOHHBIM CIONW aTroma, aTOMHas
opOuTanb, paadyc aroMa, XHUMHUYECKas CBsI3b, TMOJSApHAasT U HEMNOJspHas
KOBAJICHTHAs! CBSI3b, MOHHAS CBA3b, MOH, KATHOH, aHHOH, PaCTBOP, MaccoBasi A0
BelecTBa (MPOIEHTHAS KOHIICHTPAIKs) B PAaCTBOPE;

2)  WUIIOCTPUPOBATH B3aMMOCBS3h OCHOBHBIX XUMHUYCCKUX MOHATHH (CM.
. 1) ¥ IPUMEHATH 3TH TIOHITHS NIPU ONMTUCAHUHU BEIIECTB M UX MPEBPAIllCHU;

3)  HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOpMYII
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIINN;

4)  omnpenensaTh BAJICHTHOCTH aTOMOB  JJICMCHTOB B  OWHApHBIX
COCIMHEHUSAX; CTEMEHb OKHUCJIEHUS DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX;
MPUHAJIEKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIacCy COEIMHEHHI 1Mo (opmyram;
BUJI XUMUYECKOU CBSI3U (KOBAJIEHTHASI 1 HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;
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5)  packpeiBath cMmbici Ilepuoauueckoro 3akona JI. M. Menzaeneesa:
JEMOHCTPUPOBATh  MOHUMAHWE  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX AJEMEHTOB OT WX MojioxkeHus B llepuogudeckoil cucreMe; 3aKOHOB
COXpaHEHUs MacChl BEIIECTB, IMOCTOSAHCTBA COCTaBa, AaTOMHO-MOJEKYJISIPHOTO
yUeHHUs, 3aKOHa ABOrajpo; ONMUCHIBATH M XapaKTEpPU30BaTh TaOIMYHYIO (hopmy
[Teproanyeckoi CUCTEMbl XUMUUECKUX DJIEMEHTOB: Pa3inyaTh MOHSATUS «TJIaBHAS
noarpymnmna (A-rpymnmna)» u «mnodoynas noarpynna (b-rpynna)», Maneie 1 00ibIIME
NEPUOJIbI; COOTHOCUTh 0003HAaUEHUs, KOTOPhIE UMEIOTCSI B TaOIuUIIEe
«Ilepuonmueckas cucrema xumuueckux odiemeHtoB JI. M. MenneneeBa» ¢
YUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XHMHYECKHUX DJIEMEHTOB
(coctaB u 3apsn sApa, oOlee YUCIO SJIEKTPOHOB W paclpeielieHHe UX IO
AIEKTPOHHBIM CJIOSIM);

6) KiIacCU(MUIMPOBATH XUMHYECKHE OJICMEHTHI; HEOPraHUYECKHe
BEI[ECTBA; XUMHUUYECKHE peakIuu (10 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIIOBOMY D (DEKTY);

7)  xapakTtepu3oBaThb (ONHMCHIBATh) OOIIHME XHUMHYECKHE  CBOWMCTBA
BEIIECTB  PA3JUYHBIX  KJIAcCOB, MOJATBEPXKJash  OMNHCaHUWE  IpPUMEpPaMHU
MOJIEKYJISIPHBIX YPABHEHHM COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKIIUN;

8)  mporHo3WpoBaTh CBOWCTBA BEHMIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa; BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MPEBpALICHUN B
Pa3JIMYHBIX YCIOBUSIX;

9)  BBIYHCIATHL OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO M MOJISPHYIO MAacChl
BEIIECTB; MAacCOBYIO JOJI0 XMMHUYECKOr0 3jieMeHTa 1o (opMyse COCAUHEHHUS;
MacCOBYIO JIOJII0 BEIIeCTBA B PAcCTBOPE; MPOBOAMTH PACUYETHI MO YPABHEHUIO
XHMUYECKOU pEaKIvH;

10) npUMEHATh OCHOBHBIC OIEpAllMM MBICIUTEIBHOW JEATCIbHOCTH —
aHAM3 W CUHTE3, CpaBHEHHE, O00OOIICHHE, CHCTEeMAaTH3aIuIo, KIIAaCCH(PHUKAIHNIO,
BBISIBJICHUE MPUYUHHO-CIIECACTBEHHBIX CBSI3€W — U1 M3YUYEHUS! CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIui; eCTeCTBEHHO-HAyUYHbIE€ METObI MO3HAHUSI — HAOJIIOJCHUE,
U3MEpEeHne, MOJIETUPOBAHKE, SKCTIEPUMEHT (PeasIbHbIA U MBICIICHHBIH);

11) cnenoBaTh ~ MpaBWJIaM — TOJB30BAHMSA  XMMHYECKOH  IMOCYIOM U
71a00paTOpHBIM 000PYyIOBAaHMEM, a TAKXKE MpaBUIaM OOpAIeHHS C BEIIECTBAMHU B
COOTBETCTBUHM C HWHCTPYKIMSIMU MO BBITIOJIHEHHUIO JIA0OPATOPHBIX XMMHYECKHX
OIBITOB MO TMOJYYEHUI0O M COOMPAHUIO Tra3000pa3HBIX BeEUIECTB (BOIOpOAA H
KHCIIOPOJIa), TPUTOTOBICHUIO PACTBOPOB C ONPEACIEHHON MaccOBOM JoJiei
pacTBOPEHHOIO  BEIECTBA;  IUIAHUPOBaTH M MPOBOAUTh  XUMUYECKHUE
AKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO
UHIUKATOPOB (TakMyc, peHondranenH, METUIOpAHXK U Jp.).

9 KJIACC

1)  packpbIBaTh CMBICI OCHOBHBIX XMMHYCCKHX TOHITHNA: KOBaJCHTHAS
NOJISIPHAST CBSI3b, KOBAJICHTHAs! HEMOJIAPHAS CBSI3b, MOHHASI CBSI3b, METAJLUINYECKas
CBSI3b, KAaTHUOH, aHHMOH, OJJIEKTPOJIUT ¢ HEDJIEKTPOIUT, IIEKTPOIUTHYECKAS
JTUCCOLIMAIINSI, PEAKIIMM MOHHOTO OOMEHA, OKUCIIUTENb U BOCCTAHOBUTENb,
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2)  WCIOJb30BaTh XUMHUCECKYH) CHMBOJIMKY JUIsI COCTaBJICHHUS (OPMYJI
BEILIECTB, UOHHBIX YPaBHEHUN U ypaBHEHUM OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIu;

3)  ompenensaTh BAJICHTHOCTh U CTCIICHb OKHCJICHHS aTOMOB XHMHYECKHX
AJIEMEHTOB B COEIUWHEHHSIX PAa3JIMYHOIO COCTaBa; MPHUHAMJICKHOCTh BEIIECTB K
OTPEJIEICHHOMY KJIACCy COCAMHEHU; BUIbI XUMUYECKOU CBS3U (KOBAJIEHTHOM,
MOHHOM, METAJJTMYECKOW) B HEOPTaHUYECKUX COCIMHEHUSIX; 3apsi MOHA; XapaKTep
Cpellbl B BOJHBIX pacTBOpaxX KUCIOT U IIETI0UEHH;

4)  0oO0BsACHATH OOIIME 3aKOHOMEPHOCTH B HM3MCHCHUU CBOWCTB
XUMHYECKUX JJIEMEHTOB M WX COCIMHEHMHA B TMpejiesiax MajbiX IEePUOIOB H
TJIAaBHBIX TIOJTPYII C YYETOM CTPOSHHUS UX aTOMOB;

5)  xjaccuduIMpOBaTh XMMHUYCCKHE pEakiuu (10 U3MEHEHHUIO CTEICHEeH
OKHUCJICHHSI aTOMOB XHMHUYECKHX JJIEMEHTOB); OINPEICNISITh HW3YyYEHHBIE THIIbI
XUMHYECKUX PEAKIIUI;

6)  cocTaBJsATh MOJICKYJISPHBIC YPABHEHHUS PEAKIUH, XapaKTePHU3YIOIIHe
XUMUYECKHUE CBOMCTBA TMPOCTHIX BEIIECTB, OOPA30BAHHBIX JJEMEHTAMU-
Hemeramuiamu IVA-VIIA moarpynn (yriaepon, kpemuwmii, a3ot, (ocdop, cepa,
xjop), asneMeHtamu-meramiamMu [A—IIA moarpynm (HaTpuii, Kajaui, MarHu,
KaJIbIIUM, ATIOMUHUN), a TAaK)KE JKEIIe3a;

7)  xapakTepu3oBaTh (PU3MUECKHUE M XUMHUYCCKHUE CBOMCTBA aMMHUaKa, W
YIIEKUCTIOro raza, B TOM 4YHCIe, 11 0OOCHOBAaHMSI CIOCOOOB WX COOMpaHUs U
pacro3HaBaHMs MPY TMOJTYICHUH B JIA0OPATOPHH;

8)  xapakrepu3oBaTh (ONKCBHIBATH) OOIIME XUMHYECKHE  CBOWCTBA
BEILIECTB PA3JUYHBIX KJIacCOB, TMOATBEpXkAasi OTO ONHCaHUE MpPUMEpPaMH
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINIA;

9)  cocTaBiATh ypaBHEHUS: DJICKTPOJUTHYCCKOW TUCCOLMAIMU KHCJIOT,
IEJIOYEd W COJIEH; TIOJHBIE W COKPAUICHHBIE YPAaBHEHHS PEAKUUMA HMOHHOIO
oOMe€Ha; peakiyii, MOATBEPKIAIOIINX CYIIECTBOBAHUE F'€HETUUECKOM CBSA3U MEXY
BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

10) cnemoBaTh MpaBWJIAM  IOJB30BAHMS XUMHYCCKOW TMOCYIAOH H
71a00paTOPHBIM 000OpPYAOBAHUEM, a TAKXKeE MpaBUiiaM OOpalIeHUsl C BEUIECTBAMU B
COOTBETCTBUHM C HWHCTPYKIIUSIMUA TIO BBITIOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
ONBITOB MO TOJYYEHHI0 M COOMPAHHUIO Ta3000pa3HBIX BEUIECTB (aMMHUaka U
YIJIEKUCIIOro Ta3a) (Ipy HAJIUMYMM BO3MOXKHOCTH WJIM MPOBOJUTH BUPTYaJIbHBIC
nabopaTopHbIie paboThI);

11) mnpoBOAUTH pPEAKIMH, IOATBEPXKIAIOIINEG KAYeCTBEHHBIH COCTaB
Pa3TUYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MyTEM: XJIOPU/I-, HOJIUI-, CYIb(daT-,
KapOoHaT-, CWJIMKaT-, QocdaT-aHHUOHBI, TUIPOKCUA-UOHBI, KATUOH AMMOHHUS H
KaTHOHBI METAJNIOB (MarHusi, Kanblus, amomunus, xeneza (II) u (1), menu (10),
[IMHKA), MPUCYTCTBYIOIIME B BOJHBIX pPACTBOpAaXx HEOPTaHMYECKUX BEIIECTB;
NOATBEpKAaroe aMPpOTEpHbIC CBOMCTBA OKCHJIOB M TUJIPOKCUJIOB AJIIOMUHUS, U
MHKA (TPU HATMYUU BO3MOYXHOCTH WJIM MPOBOANTH BUPTYaIbHBIE JTa0OpaTOPHBIC
paboThI);
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12) TpPOBOIUTH XUMHUYECKUE SKCIICPUMEHTBI: OIBITHI, WLTIOCTPUPYIOIIHE
MIPU3HAKH [TPOTEKAHUS pEaKIMil HOHHOrO 0OMEHa; OnpeieJIeHue XapakTepa Cpebl
B pacTBOpax KHUCIOT W IIEJNOYe ¢ TMOMOIIbI0 HWHAUKATOPOB; pEIICHHE
AKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe «DJEKTPOIUTHYECKAs JUCCOLUALUS.
N3ydyeHne CBOMCTB COJSHOM KHUCIIOTHI; M3yYEHHUE XHMHUYECKHUX CBOWCTB
pa30aBiieHHON CEpHOW KHUCIOTHI; TMOJIy4eHHe, coOupaHue, paclo3HaBaHUE
aMMHaKa, YrieKUCIIOro raza u u3y4eHne uxX CBOMCTB; MCCiIeoBaHUE aM()OTEPHBIX
CBOWCTB THAPOKCHUIOB IIOMHHUS U IIUHKA; PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7a4
nmo Teme «BaxHeWmne HeMeTalIbl U MX  COEAUHEHHUS», PpELICHUE
AKCIEPUMEHTAIIBHBIX 3aJlad Mo TeMe «BakHellnne mMeTamuibl U UX COCAUHEHUS
(mpy  HAJTWMYUU BO3MOXKHOCTH WM TPOBOJIUTH BUPTyaJbHbIE J1aOOpaTOPHBIC
paboThI);

13) HabmromaTh MW ONHCHIBATH XUMHUYCCKHE 3KCHEPHUMEHTHI (BO3MOYKHO
UCIIOJIb30BaHUE BHUIEOMATEPUAJIOB): OMBITHI, WUIIOCTPUPYIOIIUE (U3UYECKUE U
XUMUYECKUX CBOICTBA TaJOr€HOB M UX COEAMHEHUN (BO3MOKHO HMCHOJb30BAHUE
BUJIEOMATEPUAIOB); O3HAKOMJIEHHME C o0pa3luaMu XJIOPUAOB (TaJOre€HUIOB);
O3HAKOMJICHHME C MOJENISAMHU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB: METAUIOB M HEMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(xJopua  HATpUsl); OMNBITHI, WUIIOCTPUPYIONIUME  3aBHUCUMOCTh  CKOPOCTH
XUMHUYECKON pEeaKkuu OT BO3JACHCTBUS PA3IUUYHBIX (DAKTOPOB; HCCIEIOBAHHE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILIECTB; OIMBITHI, WLIIOCTPUPYIOIIHUE MPOIIECC
JUCCOLIMALIMM  KHUCJIOT, Iejdoded M coieil  (BO3MOXKHO  HCIOJIb30BAHHE
BUJIEOMATEPUAJIOB); O3HAKOMJIEHHE C 00pa3llaMyd METaJUIOB M CIUIABOB; U3YUCHHE
pEe3yNbTaTOB KOPPO3UHM METAIJIOB, B3aUMOJEUCTBUS OKCHJA KalbIUs C BOJOM,
mpolecca TOpEeHUsl JKelle3a B KUCIOpoJe (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPUAJIOB);  OMBITHI, WUIIOCTPUPYIOIIME TMPUMEPHl  OKUCIUTEILHO-
BOCCTAHOBUTEIIbHBIX PEAKIM: TOPEHHE, PEAKIMU PAa3I0XKEHUs, COCAUHEHUS;
O3HAaKOMJIEHHE C oOpa3llaMh Cepbl M €€ COCAUHEHUSMU;, O3HAKOMIICHHE C
(¢uznueckumMu CBOICTBaMU a3ora, (ochopa M uX coeguHEeHUH (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), C oOpasliaMu YAOOpEHH; B3aMMOJICHCTBHE
KOHIEHTPUPOBAHHOM  A30THOM KHUCJIOTBI C MEAbID; H3YYCHUE MOJENEH
KPUCTAJUIMYECKUX PEIIETOK anmasza, rpadurta, MOJEKYIbl (yJIepeHa, MOJEKYI
OpPraHMYECKUX BEIEeCTB; 03HAKOMJICHHE C IMPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEII[ECTB aKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM MPOTHMBOrasa; 03HaKOMJIEHHUE C
OPOJIYKIMEN CUIIMKATHON MPOMBIILICHHOCTH; MPOLIECChl OKpAIIMBAaHUS IUIaMEHU
KaTHOHAMHU METaJJIOB;

14) wcHonb30BaTh TMONYYCHHBIC XHUMHUYCCKHE 3HAHHWS B Pa3IMYHBIX
CUTYalUSIX:-TIPUMEHEHHSI BELIECTB U MAaTEPHUATIOB B OBITY, CEIbCKOM XO35IUCTBE, Ha
MPOU3BOJICTBE, B MPOLIECCE PEIICHUS MPAKTUYECKUX 3a7ad B IOBCEIHEBHOM
KU3HU, NPEAYNPEKICHUS SBICHUN, HAHOCSIIMX BpEA 3/I0POBBIO UEIOBEKa U
OKpYXKaroliel cpeae; MNpPUMEHEHHs TMPOAYKTOB IMepepabOTKH  MPUPOIHBIX
HMCTOYHUKOB YTJICBOJIOPOAOB (Yroib, NPHPOAHBIA Ta3, HEPTh) B OBITY W
NPOMBIIIEHHOCTH; 3HAYEHHUS JKUPOB, OEJIKOB, YIJIEBOAOB JJII OpraHu3Ma
YeJI0BEKa;
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10 KJIACC

1)  packpwIBaTh CMBICI OCHOBHBIX XMMHUYCCKHUX ITOHSATHI: KOBaJCHTHAs
NOJISIpHAs CBSI3b, KOBAJIEHTHASI HEMOJISIPHAsS CBSI3b, MOHHASI CBSI3b, METAJIIIMYECKas
CBA3b, KATHUOH, AaHUOH, OJJIEKTPOJUT M HEIIEKTPOIUT, BJIEKTPOIUTHYECKAS
JTUCCOLIMAIIMS, PEAKIMM HMOHHOTO OOMEHa, OKHUCIUTEIb M BOCCTAaHOBUTEID,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMHM, OKHCICHWE U BOCCTAHOBJIECHUE,
oOpatuMble U HeOoOpaTHUMbIE peakLUWH, CKOPOCTh XMMHMUYECKOH peakiuu,
npenenbHo  gomyctumas — koHueHtpamms — (IIJAK), wwuioctpupoBaTh — UX
B3aUMOCBSI3b U MPUMEHATh 3TH NOHSITHS IMPU ONUCAHUU CBOWCTB BEUIECTB M UX
IIPEBPAILCHU;

2)  WUCHOJb30BaTh XUMHUYECKYIO CHMBOJHUKY IS COCTaBiICHHS (HOpMYII
BEIIIECTB, MOHHBIX YPABHEHUN W ypaBHEHUU OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKLnil;

3)  packpbIBaTh CYIIHOCTH OKHCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUil
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOIO 0ajaHca 3TUX PeaKIui;

4)  mPOrHO3MPOBATH CBOKMCTBAa M3YYCHHBIX KJIACCOB/TPYIIT BEUISCTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUS; BOZMOXKHOCTD POTEKAHUS XUMHYECKUX
NPEBPAILEHUN B PA3IUYHBIX YCIOBUSX;

5) MIPOBOJUTH BBIYMCIICHHUSI OTHOCUTEIIBHON MOJEKYJISIPHOM U MOJSPHOU
MacChl BEIIECTB; C MCIOJIb30BAHMEM TMOHSITHUN «MaccoBasi JOJII XUMHYECKOTrO
AJIEMEHTa, «MacCcoBas J0Js1 PACTBOPEHHOI'O BEUIECTBA B PACTBOPE»; KOJIMYECTBA
BEIIIECTBA, 00BEMA ra3oB;

6) OpOBOIUTH pacyeThl IO YPABHCHUSIM XUMHYECKUX PCAKIIHIA:
KOJIMYECTBa, 00bEMa, MAacChl BEIIECTBA MO H3BECTHOMY KOJIUYECTBY, O0OBEMY,
Macce peareHTOB WIH MPOIYKTOB PEaKIIUu;

7) CIENOBaTh IMpaBWjaM TMOJIb30BAHUSA XUMHUYECKOW TMOCYyAOM U
JabopaTOpHBIM 000PYyIOBaHUEM, a TAaK)Ke TPaBUIaM OOpaIleHUs ¢ BEIeCTBaMU B
COOTBETCTBUM C HHCTPYKIHUSMU IO BBIMOJTHEHUIO JTA0OPATOPHBIX XHUMHUYECKUX
OIBITOB MO TMOJXYYCHUIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHaka u
YIAEKUCTIOro Tas3a) (MPU HAJIUMYMKU BO3MOXKHOCTH WJIM MPOBOJAWTH BUPTYaJbHBIC
nabopaTopHbie paboThI);

8)  [poBOAWMTH pEaKIWH, TIOATBEPXKIAIONINE KadeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIECTB: pACIO3HABATh OMNBITHBIM IyTE€M: XJIOPUA-, HOIUA-,
cynabdar-, kKapboHaT-, CWIMKAT-, (QochaT-aHUOHBI, THIPOKCHI-UOHBI, KaTHOH
aMMOHHSI U KaTHMOHBI META/UIOB (MarHus, Kaiublius, amomMunus, xene3a (1) u
(IIT), menu (II), uuHKa), NPUCYTCTBYIOLIME B BOJHBIX PaCTBOpPaX HEOPraHUYECKUX
BEIIIECTB; MOATBEpXkKAAIOIINEe aM(OTEpHbIE CBOMCTBAa OKCHJIOB U THJIPOKCHJIOB
ITIOMUHUSA, ¥ [IMHKA (MPU HATUYUKU BO3MOXKHOCTH WM MPOBOJUTH BUPTYaJbHBIE
nabopaTopHbie paboThI);

9)  HaOmogaTh W OINMHUCHIBATH XUMHUYECKHUE SKCIIEPUMEHTHI (BO3MOXHO
UCIOJIb30BAaHUE BHUJIEOMATEPHUANIOB): OIbIThI, WUIIOCTPUPYIOIINE (DU3UUYECKUE U
XUMHUYECKUX CBOMCTBA T'AJIOTEHOB U UX COECAWHEHUN (BO3MOXHO MCIOJb30BAHUE
BUJICOMATEPUAJIOB); O3HAKOMJIEHME C 0Opa3llaMu XJOpUIOB (TajJoreHUu0B);
O3HAKOMJIEHUE C MOAEISIMH KPUCTALIMYECKUX PEUIETOK HEOPTaHMYECKUX
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BEIIECTB: META/NIOB M HeMmeTaiwioB (Tpadura W anmasza), CIOXKHBIX BEIECTB
(xJgopuaa HaTpusA); ONBITHl, WUIIOCTPUPYIOIIHE 3aBUCUMOCTh  CKOPOCTH
XUMHUYECKON peakIMy OT BO3JEHCTBUS Pa3NUYHBIX (PAKTOPOB; HCCIIEIOBAHUE
ANIEKTPOIPOBOTHOCTH PACTBOPOB BELIECTB; OMBITHI, WIUTFOCTPUPYIOLIUE MPOIECC
JUCCOLMALINM  KUCIIOT, IIeJoYed W coiieil  (BO3MOXHO  MCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB); 03HAKOMIIEHHE C 00pa3llaMi METAJUIOB U CILJIABOB; U3YUYCHHE
pe3yNbTaTOB KOPPO3MHM METAIOB, B3aMMOJEHCTBUS OKCUA KaJbLMs C BOJOH,
nopolecca TOpPEHUs Kene3a B KHUCIopoJe (BO3MOXKHO — HCIOJb30BaHUE
BUJIEOMATEPUAJIOB);  OMBITHI, WJUTIOCTPUPYIOIIUE TPUMEPHl  OKUCIUTEIHHO-
BOCCTAHOBHUTENIbHBIX PEAKLM: TOPEHUE, PEAKIMH pPa3joKEHHs, COECIUHEHHS;
O3HaKOMJIEHHME C o00pa3namMu cepbl M €€ COCAMHEHHSIMHU; O3HAKOMIICHHE C
¢u3nyeckumMu CBOMCTBaMH a30Ta, ¢ochopa M MX COEIAUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUEOMATEPHUAIIOB), ¢ 0OpasiamMu yaoOpeHUH; B3anUMOJIEHCTBHE
KOHUEHTPUPOBAHHOM A30THOM KHUCJIOTBI C MEAbI; M3Yy4YEHHUE MOJEIEHN
KPUCTAJUIMYECKUX PEUIETOK aiMasa, rpadura, Mojekynbl (yliepeHa, MOJeKyIl
OpPraHUYECKHUX BEIlECTB; O3HAKOMJICHHE C MPOLIECCOM aIcOPOLIMK PACTBOPEHHBIX
BELIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOra3a; 03HaKOMIJICHHUE C
OPOAYKIMENH CUIIMKATHON NPOMBIIUIEHHOCTH; IPOLECCH OKPAIIMBAHUS TUIAMEHU
KaTHOHAMHU METaJIOB;

10) wucnonp30BaTh MOJNYYCHHBIE XWUMHUYECKHE 3HAHHS B Pa3IMYHBIX
CUTYallMsIX: IPUMEHEHHUS BEIIECTB U MaTepUajoB B OBITY, CEIbCKOM XO3SIMCTBE,
Ha MPOU3BOJICTBE, B IMPOLIECCE PELIEHUS NMPAKTUYECKUX 337a4 B MOBCEIHEBHOU
KU3HHU, TPENYNPEKIACHUS SIBICHUN, HAHOCSIIMX BpEd 3J0POBBIO UYEIOBEKAa M
OKpyXarollel cpefe; MNPUMEHEHUS NPOAYKTOB MepepadOTKU MPUPOIHBIX
UCTOYHHUKOB YIJIEBOAOPOJAOB (Yrojb, NPUPOAHBIA Tra3, HePTb) B OBITY U
IPOMBIIUIEHHOCTH; 3HA4YEHUS >KUPOB, OEJIKOB, YIIEBOAOB ISl OpraHu3Ma
YeJIOBEKa;

11) npUMEHSATh OCHOBHBIC OIEpAIMA MBICIUTEILHON JESATEIbHOCTH JUIS
U3Y4YEHHUS] CBOWCTB BEHIECTB M XUMUYECKHUX pEAKIUH; E€CTECTBEHHOHAY4YHBIE
METO/bl MO3HAHMUA (B TOM 4YHCIE HaONIOJCHHWE, U3MEPEHHE, MOJAEIUPOBAHUE,
AKCIIEPUMEHT (peajbHbII U MBICJIEHHBI);

12) wucmonp30BaTh TP BBINOJHEHWH YYEOHBIX 3aJaHUN, MOArOTOBKE
NPOEKTHBIX W HCCJIEAOBATENbCKUX padOT HAyYHO-TIOMYJISIPHYIO JIUTEpPaTypy,
CIpaBOYHbIE MaTepuaibl, UCTOYHUKK WHPopManuu B cetu MHTepHeT; BlaaeTh
npueMaMu IpeoOpa3oBaHus HMH(OpPMALMM W3 OJHOW 3HAKOBOW CHCTEMBI B

APYTYIO,
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8 KJIACC

TEMATHYECKOE IIVIAHUPOBAHMUE

(2 4 B HEem0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpPeMsi)

IIpumepHsbIe TEMBbI,
pacKpbIBaloIne
AAHHBIA pa3ae

NporpamMmmel,

H KOJIHY€eCTBO YaCOB,
OTBOJAMMOE HA UX

u3y4eHue

OcHoBHOe coiep:xaHue

OcHoOBHBbIE BH/IbI IEATEJIbHOCTH 00yYAI0IIUXCS

Paznen 1. IlepBoHayanbHble XuMuueckue nousitus (20 )

Tema 1. Xummusa
Ba'KHas o0gacTh
€CTECTBO3HAHUA "
NPaAKTHYECKOMI
nesATeJJbHOCTH
JyeI0BeKA

(69

[Ipenmer xumuu. Ponap xumMum B
SKU3HU 4YEJIOBEKA. XUMHUS B CHCTEME

HayK.
MeToabl TO3HAHUS B XUMUHU.

Temra wm BemecTBa. Pu3nueckue
CBOMCTBA BCIIICCTB.

ArperatHoe

COCTOSIHHE BEIIIECTB. Yucteie
BEILIECTBA U CMECH.

CrnocoObl  pas3fenieHus  cMmeceil.
Ddusnueckue u XAMHAYECKHE

apieHus. llpu3Hakm w  ycioBus
MPOTEKAHUS XUMHYECKHUX PEAKIIIH.
3HAKOMCTBO  C paBUJIaMu
0€30M1aCHOCTH U MpUEMaMHU PabOTHI
B XUMUYECKOH JIa0OpaToOpuu.

JleMmoHcTpanuu

1. JlabopaTopHoe
000py/IOBaHue.

2. Paznuunbie BUJIBI

PackpbIBaTh CMBICI U3y4a€MbIX OHATHH.

PackpeiBaTh posib XMMHM B IIPUPOJE U KU3HMU YEJIOBEKA, €€ CBSA3b C JAPYTUMHU
HayKaMH.

Pa3nuyarh YUCTHIEC BEIIECTBA U CMECH; OJJHOPOAHBIE U HEOJHOPOIHBIE CMECH.
PaznuuaTh Quznueckue u XuMHUUECKUE SIBICHHUS.

OnpenensTs NPU3HAKU XMMUUYECKUX PEAKLUN U YCIIOBUS UX IPOTEKAHUS.

CrnenoBath mpaBujaM TOJH30BAHUS XUMUYECKOW MOCYIOM M JaOOpaTOpPHBIM
o0opymoBaHHEM, a TaK)Ke MPaBUIaM OOPAIIEHUS ¢ XUMUYSCKUMHU BEIIECTBAMH B
COOTBETCTBUH C I/IHCprKI_II/ISIMI/I I10 BBIITIOJTHCHUIO HpaKTI/I‘-IeCKI/IX pa60T.

[[nanupoBaTh W TPOBOAUTH XHUMHYECKHN OKCIEPUMEHT IO HW3YYCHUIO W
OMHUCAHUI0 (U3UYECKUX CBOWCTB BEIIECTB, CIOCOOOB paslelieHus cMmecei

BEILECTB.
Vcnonp30BaTh MpU  BHIIOJHEHUM  y4uyeOHBIX 3aJaHUl U B IpoLecce
UCCJIEI0BATEIBCKON JEATEIIBHOCTH HAy4HO-TIONYJISAPHYIO JIUTEpaTypy

XUMHUYECKOIO COACPKAHNUs, CIIPABOYHBIE MaTEpPHUAIIbI, pecypchl IHTEpHETA.
BeicTpanBaTh pa3BEPHYTbIE IMCBMEHHBIE U YCTHBIE OTBETBI C OIIOPOM Ha
NHpOPMALMIO U3 YYeOHHMKA U CIIPAaBOYHBIX MAaTEpUaJIOB, TPAMOTHO UCIIOJIb30BaTh
W3Y4YCHHBIN TOHATUHHBIN anmnapar Kypca XUMHH.
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XUMHUYECKOU TTOCY/IbI.
3. OOpa3ipl BEIIECTB.
4. CnocoObl pa3ieneHus: cMecei

(bunsTpOBaHmE, BBITIAPUBAHUE,
TUCTHIUISIIHS, XpoMaTorpadust).
JlabopaTopHbie 7

NpaKTH4ecKue padorbl
Vlabopamophvie onvimul:

Onucanve (QU3NYECKUX  CBOWCTB
BeniecTB. PasnmeneHue cmecu ¢

MMOMOIIIBI0 MarHUTA.
IIpakmuueckue pabomwi:

Ne 1. [IlpaBuna paboTel B
naGoparopun u PUEMBI
oOpameHuss ¢ Ja0OpaTOPHBIM
000pyTIOBaHUEM.

Ne 2. Paznenenue cmeceil (Ha
npuMepe OYHCTKHU
[MOBapEHHOI COMN)

Tema 2. BemecrBa

U XUMHYCCKHUE pealcmm
(15 )

ATOMBI 1 MOJIEKYJIbl. XUMHYECKHE
DIEMEHThl. 3Haku  (CHMBOJIBI)
XUMHUYECKHX 3JIeMeHTOB. [IpocThbie
u CJIOXKHBIE BEILECTBA.
ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas popmyna. BaneHTHOCTH
aTOMOB ~ XMMHUYECKUX  DJIEMEHTOB
3aKoH IIOCTOSIHCTBA COCTaBa
BemecTB. OTHOCHTENbHAass aTOMHAas
Macca. OTtHocuTenbHas
MOJIEKYJIsIpHass ~ macca.  Maccosas

J0JI1 XHMHUYCCKOIro 3JICMCHTA B
COCIMHCHHH. du3nueckue

XUMHNYCCKUC SABJICHUA.

n

[IprMeHATh ecTeCTBEHHO-HAyYHbIE METO/IbI TIO3HAHMS (B TOM 4YKcie HaOI0IeHHE,
MOJICIUPOBAaHUE, OJKCIEPHUMEHT) U OCHOBHBIE ONEpalMd  MBICIUTEbHON
NesATENbHOCTH (CpaBHEHME, KilacCUPUKAIMsA) Uil H3Y4EHUs BEIIeCTB U
XUMHUYECKHX PEAKIIUMN.

PackpbIBaTh CMBICII U3y4aeMbIX MOHATUN M 3aKOHOB U NPUMEHATH 3TH MOHATHUS
[PY ONIMCAHUU CBOKCTB BELIECTB U UX MPEBPALCHUMN.

Pasznuyarh pu3nueckre 1 XUMUYECKHUE SIBICHUS, OOBSICHATh UX CYIIHOCTh C TOUKU
3peHUs1 AaTOMHO-MOJIEKYISIPHOTO YUEHUSI.

OnpenensaTe NpU3HAKA XUMMUYECKUX PEAKIUH, YCIOBHUS UX IPOTEKaHUSI.
OOBACHATH CYIIHOCTDh (PU3NUECKUX U XUMUYECKHX SBICHUH C TOYKH 3PCHHUS
ATOMHO-MOJIEKYJISIPHOTO YUECHHUS.

KnaccuduimpoBath XuMHYECKUE peakuH (10 YHCIY U COCTaBYy Pearupyromux u
00pa3yroImuXCs BEIIECTB).

CocTaBiaTh (opMyabl OMHAPHBIX BEUIECTB [0 BAJIEHTHOCTU U OIPEAEIATh
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Xumuyeckass peakuus. [IpuzHaku
U yCJIOBUSI IIPOTEKAHHUS XHMUYECKUX]
peakiuil. XMMUYECKUE YPaBHECHUS.

Twurel XHUMHYECKHX peaxuuii
(coenquHeHwMs, Pa3IoKEHHUS,
3aMEICHMS, obmeHa). 3akoH
COXpaHEHHUs MacChl BEIIECTB.

M. B. JloMoHOCOB —
Y4EHBIA-IHIUKIIONIEUCT.
JleMoHCcTpanun

duznueckue siBIEHUs (pacTUpaHHe
caxapa B CTylKe, KHUICHHE W
KOH/JICHCAIIMsI BOJIBI U T. 11.).

XuMuyeckue sBICHHS  (TOpeHHe
CBEYH, paziokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C
XJIOPUIOM  Oapwsi,  Pa3IOXKCHHE
rUIPOKCHUIA meu(1D),
B3aMMOJICHCTBUE KEje3a C CEpoH,
B3aMMO/ICHCTBUE xKenesa c
pactBopom conu meau(Il)).
OnpIT, WUTIOCTPUPYIOIIUH
COXpaHEHHUs MacCHI.

JlabopaTopHble W TNPAKTHYECKHUE

3aKOH

padoTbI

Vlabopamopmvie onvimul:

[Ipumepsl  usmueckux  sABICHUH
(TuU1aBIIEHHE BOCKA, TasTHUE JIbJIA).
[IpuMepbl  XUMHYECKUX  SIBJICHUH

(mpokaiiuBaHUEe MEIHOW MPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHUCIIOTOM),
Mopaenu aToMOB U MOJIEKYIL.
\Botuucnenusn

BAJICHTHOCTh 110 (hOpMyJIaM BELIECTB.

PaccTaBisaTh KOAQGUIHUEHTH! B ypaBHEHUSAX XUMUUYECKUX pPEeaKLUil.

CrnenoBaTh mNpaBWJaM MOJB30BAHUS XHUMHYECKOW IMOCYA0H M J1abOpaTOpHBIM
000pyI0BaHUEM, a TAKXKE ITPaBUIIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLUSMU TI0 BBIIOJIHEHHIO JJAOOPATOPHBIX XUMUUECKHX OIIBITOB.
Mcnonb30BaTh IpU  BBIIOJIHEHWH y4YeOHBIX 3aJaHUil M B Ipouecce
HCCIIE0BATEILCKON JESTCIIBHOCTH Hay4HO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEPKaHus, CIIPABOYHbIE MaTEpHaIIbl, pecypchl IHTEepHETA.
BeicTpanBaTh pa3BEPHYTbIE IIMCBMEHHBIE W YCTHBIE OTBETBI C OINOPOHM Ha
MH(POPMALIMIO U3 yYeOHUKA U CIIPABOYHBIX MATE€PHAJIOB, IPAMOTHO HCIIOJIb30BaTh
W3Y4YEHHBIN IOHATUWHBIN anmapaT Kypca XUMHAH
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— OTHOCHUTEJIbHOW MOJIEKYJISIPHON
MaccChl BEIECTB;
MaccOoBOW  JOJIU  XUMHUYECKOTO
heMeHTa 1o (hopmysie COeTMHEHUS

Pazgen 2. Baxkueiimme npeacraBuTe/in Heopranndeckux semects (30 u)

Tema 3.
Kucaopon.
IlonsaTHe 00 OKCHIAX

(69

Bo3nayx.

Bo3nyx — cmech raszoB. CocrtaB
Bo3ayxa. Kucinopong — snemMeHT u
npocroe  BemectBo.  O30H
aJIOTPOITHAS MoaudUKaIs
KUCJIOpO/Ja. Haxoxnenue
KHUCJIOpOAa B Mpupoae, huzndeckue
1 XUMHYECKHE CBOWCTBA (peakiuu

OKHUCJIEHUS, TOpeHue). YcCioBUA
BO3HUKHOBEHHUSI U  TPEKpalCHUs
ropeHus. [lonstue

00 okcHuaax.

CriocoObl OJTy4yeHUs] KHUCJIOpoAa B
nmabopaTopuy M MPOMBIIUIEHHOCTH.,
[IpumeneHne KHUCII0pOoa.
KpyroBopot Kucioposia B Ipupo/ie.
TemnoBoit  3¢pdexkr xuMuveckoi
peaxIu, MIOHSITHE 0
TEPMOXUMHUYECKOM ypaBHEHUH,
DK30- " SHAOTEPMHUUYECKUX
peakuusx.

ToruBo (HedTh, yroab U MeETaH).
3arps3HeHue BO3/lyXa, CIIOCOOBI €ro
[IPEIOTBPALLECHUSL. Ycunenue
MmapHUKOBOTO 3 deKTa, pazpyliecHue
030HOBOT'O CJIOSL.

JlemoHcTpanuu

Biaumoneiicteue docdopa, cepsl

PackpbiBaTh CMBICT HM3y4aeMbIX TOHATHH W TPUMEHSATH STH TOHATHSA TPHU
OMKMCAHUU CBOMCTB BELIECTB U UX MPEBPALLECHUI.

XapakTepu3oBaTh (ONMHUCHIBATH) COCTAaB BO3AyXa, (PU3NYCCKUE U XUMHUYCCKHE
CBOICTBa KHCIIOpPOJIa, CIIOCOOBI €ro TOJy4YeHHs, NMPUMEHEHHWE W 3HAueHUE B
MPUPOJIE U )KU3HU YETIOBEKa.

CpaBHUBATH PEAKIIUU TOPEHUS U MEJICHHOT'O OKUCIICHUS.

CoOupaTh mpuOOPHI IS MOJIYICHHS KUCTI0poaa (BHITSCHEHUEM BOJIbI U BO3/IyXa).
Pacrio3HaBaTh ONBITHBIM NYTEM KHCJIOPOA.

Mcnonp30BaTh XUMUYECKYIO CHMBOJIHMKY Ul COCTaBJIEHUS (OPMYN BELIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIUI C y4acTHUEM KUCIOPO/a.
OOBSICHATH CYIIHOCTh SKOJOTMYECKHX MpoOJieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBath mpaBuiaMm 0e30macHO paboThl B J1a0OpaTOPUHU MPH UCIOIB30BAHUU
XUMUYECKOW MOCYAbl U OOOpYJOBaHUS, a TaKKe MpaBHIaM OOpalIeHHs C
TOPIOYNMU BEIIECTBAMU B OBITY.

[[1aHupoBaTh M OCYIIECTBISATh Ha NPAKTUKE XUMHUYECKHE HKCIICPUMEHTHI,
MPOBOAUTH HAOIIOIEHUS, IeJIaTh BEIBOIBI IO PE3yIbTaTaM dKCTIIEpUMEHTA.
'Y4acTBOBaTh B COBMECTHOI paboTe B rpyIIe.

Vcrionp30BaTh TpPH  BBIIOJHEHUW  YUEOHBIX 3aJaHUi U npoiecce
HCCIIEIOBATENLCKON NeSTETbHOCTH HaY4IHO-TIOMYJISIPHYO TUTEPATYPY
XUMUYECKOT0 COAEpKaHus, CIIpaBOUYHbIE MaTEpHUalbl, pecypchl IHTepHeTa.
BricTpauBaTh pa3BEPHYTbIE MUCHMEHHBbIE M YCTHBIE OTBETHI C OINOPOMl Ha
uH(pOpMAIIMIO U3 YIeOHUKA U CIIPABOYHBIX MAaTEPUAIOB, FPAMOTHO HCIIOIH30BATh
M3y4CHHBIN MOHSITUHHBIN alllapaT Kypca XUMUHU.

B
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1 JKeJie3a ¢ KUCIOPOAOM (BO3MOMXKHO
MCII0JIb30BaHUE BU/IEOOMBITOB).
Onpenenenue COJEpIKaHUs
KHCJIOPO/1a B BO3AYXE.

OnbIThI, JIEMOHCTPUPYIOIIHE
YCIIOBUS BO3HHKHOBEHUS "
MPEKPALIECHUSI TOPEHUS.
JlabopaTopHble M MpaKTHYeCKHe
padoThI

Vlabopamopnuiii onvim.
OzHakoMJieHHE ¢  oOpasuamu
OKCU0B. [Ipaxmuueckas paboma:.
Ne 3. Ilonyuenue u cobupanue
KHCIIOPO/1a, U3YYEHUE €r0 CBOUCTB.
Boviuucnenusn

— MOJIEKYJISIPHOM MacChl KACI0poaa
1 030Ha HAa OCHOBaHWU ATOMHOM
MacChl XUMUYECKOI0 JIEMEHTa

Tema 4. Bogopon.
Ilousitue 0

KHCJI0TaxX H COJIAX
(5 )

Bomopon — »31eMeHT W mpocToe
BelecTBO. Haxoxxnenue B mpupoJe,
buznueckue u XUMHYECKHE
CBOICTBa (Ha npuMepe

B3aUMOJICHCTBHSI C HEMETaJIa- MU U
OKCHIaMH METAJJIOB), IPUMEHEHUE,
CHOCOOBI MOTYYEHUSI.

[loHsATHE O KMCIIOTAX U COJISX.
JlemoHcTpanuu

[lonyuenue, coOupaHue u
pacro3HaBaHie BOJIOPOJIaA.

['opeHne Bomoposa.

B3anmonencraue BOZIOpOIa C

PackpbIBaTh CMBIC]I M3Y4Yae€MBIX MOHATUH M NMPUMEHATh 3TH HOHATHS NpU
ONMCAHUU CBOWCTB BEILIECTB U UX MPEBPALICHUN.

XapakTepu30BaTh (OMUCHIBATh) (PU3MUECKUE M XUMHUYECKHUE CBOMCTBA BOAOPOJA,
CIIOCOOBI €ro NOJYYEeHHUsI, IPUMEHEHHE.

Cobupatp npubOp AJIs MOTYUYEHHUS BOAOPOA.

Mcnonp30BaTh XUMUYECKYIO CUMBOJIMKY JJIS COCTaBJIeHUS (POPMYJT BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUI XMMUYECKUX PEAKLUH C y9acTUEM BOLOPOAA.
CnenoBatph npaBuiam Oe3onacHoi paboThl B 1a00paTOpun MpU UCIOIb30BAHUH
XUMHUYECKOH TMOCynbl M OOOpYyIOBaHUS, a TaKXke IMpaBwiaM oOpalieHus ¢
FOPIOYMMHU BEILIECTBAMU B OBITY.

[l1anupoBaTh M OCYIIECTBIATH Ha MPAKTUKE XHMHUYECKHE DSKCIEPUMEHTBHI,
[IPOBOJUTH HAOJIOEHMS, JI€1aTh BBIBOJIBI 10 PE3y/IbTaTaM IKCIEPUMEHTA.
'Y4acTBOBaTh B COBMECTHOM paboTe B rpyIIIe.

okxcuaoM meau(Il).
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JlabopaTopHbIe U
NMpaKkTHYeCKue padoThbl

Vlabopamophwiii onvlm:
BzanmoneticTBue KHCJIOT c
MCTaJIJIaMU. Ilpakmuueckas
paboma.

Ne 4. Tlonyyenue u cobupaHue
BOJIOPO/Ia, U3YYECHHE €TI0 CBOMCTB.
\Botuucnenusn

— MOJIEKYJIIPHOM MaccChl BEIECTBa
Ha OCHOBAaHMHM AaTOMHOM MacChl
XUMHUYCCKUX 3JICMCHTOB

Tema 5. KosinuecTBeHHbIE
OTHOILUIEHUS B XUMHUH
(4 1)

KonnuecTtBo  BemiectBa. Mob.
MoutsipHast Macca. 3aKkoH
ABorazipo. MomnspHblii  00bEM
ra3oB. Pacu€Tel 10 XUMHYECKHM
YPaBHEHUSIM.

JleMoHcTpanus

OOpasmpl BemecTB komudecTBoM 1
MOJTb.

Boiuucnenusn

— 00BbéMa, KOJIMYECTBA BEILECTBA
raza 10 €ro  M3BECTHOMY
KOJIMYECTBY  BeLIeCTBA  WJIHU
00BEMY;

— 00BEMOB Ta30B 10 YPaBHEHUIO
peakMM Ha OCHOBE 3aKOHa
00BEMHBIX OTHOILICHUH Tra30B

PackpbIBaTh CMBICI M3y4aeMBbIX IOHATUN M NPUMEHATH JTH IOHATHS, a TAKKE
WM3YYEHHBIEC 3aKOHBI U TEOPHH JUJIS PEIICHMs] pAaCUETHBIX 3a/1a4.

BbIunciaTh MOJIIPHYIO MacCy BEIECTB; KOJIMYECTBO BeIleCcTBa, 00bEM rasa,
MaccCy BELIECTBA;

[IpoBoaUTE pacy€Tsl IO YPAaBHEHMAM XMMHYECKUX PpEaKUUH: KOJIUYECTBaA,
00BEMa, Macchl BEIIECTBA 110 U3BECTHOMY KOJIIMYECTBY, 00BEMY, Macce pearcHToB
WU IPOAYKTOB PEaKIUH.

BeicTpanBaTh pa3BEPHYTHIE IHCbMEHHBIE W YCTHBIE OTBETHI C OINOPOM Ha
UHPOpPMAaLIKIO U3 YueOHHKA U CIIPAaBOYHBIX MAaTE€pPHUajoB, IPaMOTHO HCIIOIb30BATh
V3Y4YEHHBIN MOHATUWHBIN anmapaT Kypca XUMHAH

Tema 6. Bonxa.
PactBopbl. IlonsiTue

00 OCHOBaHHAX
(59)

duznyeckue  CBOMCTBA  BOJHIL.
AHanmu3 ¥W CHUHTE3 — METOJIbI
W3y4YEHUsl COCTaBa BOIBI.
XHUMHUYECKHE CBOICTBA BOJEI
(peakuuu ¢ MeTajljIaMu,

PackppIBaTh CMBICII M3y4aeMbIX MOHATHI M IMPUMEHATh 9TH NOHATHS NPU
ONMCAHUU CBOWCTB BEILIECTB U UX MPEBPALICHUMN.

XapaKkTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOICTBA BOJIBL, €€ POJIb KaK
PacTBOPUTEIIA B IPUPOIHBIX IIPOLECCaX.

CoCTaBIISITh YPaBHCHHUA XUMHUUYCCKUX peaKunﬁ C y4aCTUueEM BOJHBI.
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OKCHIAMH METaJNIOB n
HEMETAJIJIOB).
CoctaB ocHoBauuii. Ilonarue 00
WHIMKaTOpax.

Bona xak pactBopuresb. PacTBOpBHI.
PacTBOpUMOCTH BEILIECTB B BOJIE.
HacpllieHHBIE M HEHACBILICHHbBIE
[PacTBOPBL. Maccosast J0JIA
BEILECTBA B paCTBOPE.

Pons pacTBOpOB B NpHpOAE U B
YKU3HU desioBeka. KpyroBopot Bojsl

B MpUpPOJE. 3arpsi3HEHHE
npupoaHbiX Boa. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.
JleMoHCcTpaL Ul

DJIIEKTPONIN3 BOJIbI; CUHTE3 BOJBL
B3alMOJICICTBUE BOJIBI c
metautamu (Na, Ca) (BO3MOKHO
MCII0JIb30BAaHUE

BUJICOMATEPUAIIOB).

PacTBOpeHne BEIIECTB ¢ pa3IMYHON
[PaCTBOPUMOCTBIO.

VccnenoBanue pacTBOPOB KHUCIOT U
1eJ104Yel C TOMOIIBIO UH/IUKATOPOB.
JlabopaTopHBIe U IPaKTHYECKHE
padoThI

[ Ipaxmuueckas paboma:

No 5. IlpuroroBieHue pacTBOpPOB C
OnpeAeaéHHON MAacCOBOM  JoJyieil
PacTBOPEHHOIO BELIECTBA.
Boiuucnenusn

— € HCHOJb30BAHUEM TOHATHUSA
«MaccoBasi  JI0Jsl  BEIIECTBAa B

OOBSICHATh CYIIHOCTh SKOJOTHYECKHX IPOOJEM, CBA3aHHBIX C 3arpsi3HCHHUEM
[MPUPOAHBIX BOI, CHOCOOBI OYHUCTKHU BOJBI OT HpI/IMCCGI\/JI, MCPEBI IO OXpaHE BOA OT
3arps3HEHUs.

HJ'IaHI/IpOBaTI) U OCYIICCTBJIATL HaA MPAKTUKEC XUMHYCCKUC OKCIICPHUMCHTEI,
POBOIUTH HAOIOACHNUS, JIe1aTh BHIBOJIBI IO PE3y/IbTaTaM IKCIEPUMEHTA.
CnenoBath mpaBuiiaM Oe30macHoOi paboThl B 1a00paToOpuu MpU HCHOIB30BAHUHU
XUMHUYECKON MOCYbl U 000PYIOBaHMUS.

HpOBO}lI/ITI) BBIYHUCIICHUA C MPUMCHCHUCM IMOHATHA «MAacCoBasA O0JId BCUICCTBA B

pacTBOpE».
Vcronp30BaTh TPU  BBIMOJHEHWM  yYE€OHBIX 3aJlaHUl W B MpOIECCe
HCCIIeI0BATEIbCKON NEeITeIbHOCTHU HAaY4YHO-TIONYJIAPHYIO JIATEPATYPY

XUMHUYECKOIO COZIEP>KaHUs, CIIPABOYHbBIE MaTepuabl, pecypcsl HTepHETA.
BoicTpauBaTh pa3BEPHYTbIE IIMCBMEHHBIE W YCTHBIE OTBETBI C OINOPOM Ha
MH(QOPMALIMIO U3 yYeOHUKA M CIPABOYHBIX MaT€pPHAJIOB, IPAMOTHO UCIIOJIb30BaTh
W3Y4YCHHBIN IOHATUWHBIN alapaT Kypca XUMHUU
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pacTBOpe»

Tema 7.
KJIACCHI
HEOPraHN4ecKuX

coeIHHEeHUI
(11 9)

OcHOBHEIE

Knaccugukanus
COCIMHECHUM.
Oxcuapl:  cocTas,
(ocHOBHBIE,
amdoTepHsIe,
HOMCHKJIaTypa (MEXIYHApOJHAS W
TpUBUAJIbHAS).
[TonydyeHne M XMMHYECKHE CBOWCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(OTEepPHBIX OKCUIIOB.
OcHoBaHUA: COCTaB, KiacCU(UKAIINS,
HOMCHKJIaTypa (MEXIYHApOJHAS W
TpUBHAJIbHAs), ¢dusnueckue u
XUMHAYECKHE  CBOMCTBA, CHOCOOB]
MOJTy4EHUSI. Kucnotsr: COCTaB,
KI1acCU(UKAIIHS, HOMEHKJIATypa,
¢dbuznuecKre U XUMUYECKHE CBOMCTBRA,
CIIOCOOBI TIOTYYEHUSI.

Psi1 akTHBHOCTH METAIIIOB.

KHCJIOTHBIC,

Conmm  (cpemHue): HOMEHKJIATypa,
CIIOCOOBI MIOJIy4EHUS,
B3alMOJEHCTBHE coiei C

METaJlllaMH, KHUCJIOTaMH, HICII0OYaMH
1 COJISIMU.

['eHeTHYeCKas CBSI3b MEXIY
KJIaccamMu HEOPraHUYECKUX
COCIUHCHUI.

JlemoHcTpanuu

OOpa3ipl HEOPTAHMYECKUX BEIICCTB
Pa3INYHBIX KJIACCOB.

HeopraamdecknxKnaccupunupoBaTs H3ydaeMble BEIIECTBA [0 COCTaBY U CBOWCTBaM.

CocTaBmsTh (GOPMYIBI OKCHIOB, KHCIOT, OCHOBAHHIA, COJCH M Ha3bIBaTh UX IO

KJ1acCu(UKaLUAMEKTYHAPOJHON HOMEHKIIATYpE.

[IporHo3upoBaTh CBOMCTBa BEIIECTB HAa OCHOBE OOIIMX XUMHUYECKUX CBOMCTB

HeCOJ'I606p3.3y}OIHI/IC),I/I3y‘leHHLIX KJ'IaCCOB/prTIH BCIICCTB, K KOTOPBIM OHU OTHOCATCA.

CocTaBnsTh  MOJEKYJSPHBIE  ypaBHEHHS  pPEaKIWH,  WILTIOCTPUPYIOIINX
XMMHUYECKHE CBOWCTBA M  CIOCOOBI  IMOJYYEHHS  BEIIECTB  H3YYEHHBIX
KJIACCOB/TPYII, a TAaKXKe IMOATBEPKIAIOIINX T€HETUIECKYIO0 B3aUMOCBSI3b MEKIY
HUMH.

[Tpon3BOIUTH BEIYHUCIICHUS IO YPABHEHUSAM XUMHUYECKUX PEAKIIUH.

[lnanupoBaTh M OCYHIECTBISATh Ha TMPAKTHKE XWMHYECKHE HKCIEPUMEHTHI,
HPOBOANTH HAOIIOCHHUS, IeNIaTh BBIBOIBI 10 PE3YNIbTaTaM SKCIEPHUMEHTA.
CrnenoBatp mpaBwiiaM 0e30mMacHON pabOTHl B JIAOOPATOPUHU MPU HCIIOJIB30BAHUH

XUMHUYECKON TOCyIbl U 000PYAOBaHHUS.
Vcnonb30BaTh MpH  BBIIOJHEHMHM Y4eOHBIX 3aJaHUl W B Ipolecce
HCCJIEI0BATENIbCKOM NEATETbHOCTH Hay4HO-IIONYJIIPHYIO IUTEPATYpy

XUMUYECKOTO COAEpKaHUsl, CIIPaBOYHbIE MaTepHalbl, pecypcbl HTepHeTa.
BeicTpauBaTh pa3BEpHYThIE NHCHbMEHHBIE U YCTHBIE OTBETHI C OMNOPOW Ha
uHPOpPMAIIHIO U3 y4eOHHUKA U CIIPABOYHBIX MAaTEPHATIOB, TPAMOTHO UCTIOIb30BATh
W3yUYCHHBIN MOHSITUMUHBIN anapaT Kypca XMMUU

B3anmoneiicTBue pacTBopa CEpHO
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KUCJIOTHI ¢ okcuioM meau(1l).
Peakuus HeWTpanuzanuu.
BoiTecHEeHHEe ~ OJHOTO  MeTajuia
TPYTUM U3 PacTBOPA COJIH.
JlabopaTopHble U NMPaKTUYECKUE

padoThI

Vlabopamophvie onvimul:
BzanmoelicTBre KHMCJIOT C
MeTaJlaMHu. [Tonyuenue
HEPACTBOPUMBIX OCHOBaHHII.

B3auMopeiicTBue HEpacTBOPUMBIX
OCHOBAHHUM C KHCIIOTAMH.
Paznoxenune runpoxcuna wmenu(Il)
[pY HarpeBaHUMU.

[ Ipaxmuyeckas paboma:

No 6. PelieHne 3KkCriepuMeEHTaIbHbBIX
3agad 1o TeMe «OCHOBHBIC KIIACCHI
HEOPraHUYECKUX COCAUHEHHIN.
\Botuucnenusn

— 10 YPaBHEHHSIM XHMHYECKHUX
peakiui

Pa3jen 3. [lepuoanuecknii 3axoH u [lepuoguyeckasi cucremMa xumuueckux 3jemeHToB . U. MenaesieeBa.
CtpoeHue aToMoB. XUMHYeCKasH CBA3b. OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu (15 1)
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Tema 8.
I[lepuoaunyeckuii 3aK0H
" Iepunonnyeckas
CHCTEeMa XMMHYECKHX

J1eMEHTOB . n.
MeHniesneeBa.
CrtpoeHue aToma

(7 9)

HepBBIe IIOIIBITKH KHaCCI/IQ)I/IKaHI/II/I
XUMHYCCKHUX 3JIeMEHTOB. IloHsITHE O

rpyNIax  CXOJHBIX  DJIEMEHTOB
(ImemovHple M IEJI0YHO3EMEIIbHBIE
METaJUlbl, TaJOT€Hbl, HWHEPTHBHIC
rasbl).

DneMeHTBl, KOTOpble  00pa3yloT
amdoTepHbIe OKCH/TBI "
TUIPOKCHJIBL. [Tepuoanueckuit
3akoH W Ilepuognueckas cucrema
XUMHUYECKHX diaemMeHToB JI. N
MenneneeBa. Ilepuonbl, rpynmsi,
noArpynibsl. DU3HMYECKHI  CMBICI
[OPSIAKOBOTO  HOMEpa  DJIEMEHTA,
HOMEPOB MEepUoa U rPyIIIIbI.
Ctpoenue aTOMOB. Cocran
ATOMHBIX Anep. N3oronsl.
DIJIEKTPOHBI. Crpoenue
QJIEKTPOHHBIX ~ O000JIOYEK aTOMOB
MePBbIX 20 XUMHYECKHUX
DJIEMEHTOB Ilepnonnueckon
cuctemsl J. YI. Menngeneena.
XapaKkTepucTuka XUMHUYECKOTO

DJIEMEHTAa II0 €r0 IIOJIOKECHHUIO B
[lepuonnueckoir cucreme [JI. U
Meneneena.

3HaueHue [lepunonnueckoro
3akoHa U llepuonnueckoil cucTemsl
XUMHUYECKHX 3JIEMEHTOB JUTS
pa3BUTUA Hayku U npaxktuku. [I. W
MenpeneeB — Y4E€HBIN, MEAaror u
rpaKAaHVH.

JlemoHcTpanuu

PackpbiBaTh CMBICT IEPUOAUYECKOTO 3aKOHA.

[lonnmaTe CyleCTBOBAHHME MEPUOJAMYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX
AJIEMEHTOB (M3MEHEHHE PAINYCOB aTOMOB U 3JIEKTPOOTPULIATEIBHOCTH )

Y UX COEIMHEHUN OT MOJIOKEHHS B IEPUOINYECKON CUCTEME U CTPOCHHUSI aTOMa.
YcTaHaBIMBaTh CBA3b MEXY MOJIOKEHUEM 3JIEMEHTA B NEPUOJUYECKON CUCTEME
U CTPOEHUEM €ro aToMa (COCTaB U 3apsl Aapa, 00Iee YUCIIO IEKTPOHOB U
pacipeielieHUe UX 10 3JIEKTPOHHBIM CIIO0SM).

[IporHo3upoBaTh XapakTep U3MEHEHHUs CBOMCTB 3JIEMEHTOB M MX COCAUHEHUH IO
rpymnmnam u nepuoaam Ilepuoandeckoit CUCTEMBI.

XapaKkTepu30BaTh XMMUUECKUE AIIEMEHTHI NIEPBBIX TPEX MEPUOOB, KaJHs,
KaJIBLIMS 110 UX nosoxeHuto B Ilepuoguueckon cucreme JI. 1. Menneneesa.
CrnenoBath mpaBuiamM 0e3omacHOW paboThl B J1aOOpATOPUM MPHU HCIIOJIB30BAHUU
XUMHUYECKON TIOCYIbl U 000PYAOBAHMS.

BeicTpanBaTh pa3BEPHYThIE NUCBMEHHBIE U YCTHBIE OTBEThI C ONOpOMl Ha
UHPOPMALINIO U3 YUeOHHKA M CIIPABOYHBIX MaTEpHAJIOB, TPAMOTHO HCIIOJIB30BATh
W3yYCHHBIA MOHSITUHUHBIN anmapaT Kypca XMMHUH.

Vcnonp30BaTh MpHU  BBINOJIHEHUWH Yy4eOHBIX 3aJaHUN  TEKCTHl y4yeOHHKa,
cnpaBouyHble MaTepuansl ([leprognueckyro cucteMy XUMHUYECKUX 3JeMeHTOB /1.
W. MenneneeBa, Tabyiuily pacTBOPUMOCTH KHUCIIOT, OCHOBaHHWI U COJIEH B BOJIE,
PIEKTPOXUMUYECKUHN PSIJT HANPSHKEHUI METaIIOB).

Vcnonb30BaTh TpU  BBIIOJHEHMHM y4eOHBIX 3aJaHuii M B Tpolecce
HCCJIEI0BATENIbCKOM NEeSATETbHOCTH Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHUYECKOI0 COJIep KaHus, CIIPaBOYHbIE MaTepualbl, pecypcsl HTepHeTa
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KopoTtkonepuoanast u
TTUHHOTICPUOTHAS hopmbI
[Tepuoanueckoit CHUCTEMBI
XxUMHU4Yeckux anementos . N.
MeHpeneena.

OznakomiieHMe ¢ oOpasrnamu
METaJIJIOB 1 HEMETAJJIOB.
JlabopaTopHble M MpaKTU4YecKHe

padoThI
Jlabopamopnbiii onvim.
BzaumoneiictBue THIPOKCUIA

IMHKAa C pacTBOpaMH KHUCIOT U
menouei

Tema 9. Xummnueckasi
cBs3b. OKHCIUTEILHO-
BOCCTAHOBHTEJIbHBIE
peakuuu

(8w

BHGKTPOOTpHHaTCHBHOCTB aTOMOB
XHUMHUYCCKUX JJICMCHTOB.

XuMHuyeckas CBSI3b (voHHas,
KOBAJICHTHAs nons[pHa;[ nu
KOBaJICHTHAsI HETIOJIIpHAs ).

CreneHb OKHCJIICHHS.

OKHMCIINTEIIBHO-BOCCTAHOBUTEIBLH
bie peakiuu (OBP). IIpomeccrr
OKHCJIEHHS M BOCCTAHOBJIEHUS.
OKHCIUTEIN U BOCCTAHOBHUTEIIH.

JlemoHcTpanumn
OKHCIINTETBHO-BOCCTAHOBUTEIIBHBIE
peaKkuuu: rOpeHue, peakuuu

PA3JIOKCHUS, COCIUHCHU

PackpbIBaTh CMBICI U3y4aeMbIX OHATHUI.

OmnpenensTh BUJ XUMHUECKON CBSI3U B COCTUHECHUH.

OmnpenensiTh CTENEHb OKUCICHHS XMMUYECKOTO 3JIeMEHTa Mo (opmyse ero
COEIUHEHUS.

OrnpeaensiTh 3JEMEHT (BEIIECTBO) — OKHUCIUTEIb U 3JIEMEHT (BELIECTBO) —
BOCCTAHOBUTEIIb.

OOBSICHATH CYLIHOCTb IIPOLIECCOB OKUCIIEHHSI U BOCCTAHOBIICHHUS.

CocTaBisATh JIEKTPOHHBIM OajlaHC ¢ Y4€TOM 4HClia OTAAHHBIX U MPUHSITHIX
PIIEKTPOHOB.

CocTaBisATh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEeaKLIUU.
Vcronb30BaTh TpPHU  BBINOJHEHWH Y4YEOHBIX 3aJaHWd TEKCThl y4eOHHKa,
CIpaBOYHbIE MaTepuabl (IEPUOJUUECKYIO CHCTEMY XMMUYECKHX 3j1eMeHTOoB /l.
1. Menneneesa, TabJnIly pacTBOPUMOCTH KUCJIOT, OCHOBaHUN U cOJeil B Boje,
HIIEKTPOXUMUYECKUN PsiJl HANIPSDKEHUHM METaJlIoB)
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9 KJIACC

(2 4 B HEnento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsl)

IIpumepHsbIe TEMBI,
pacKpbIBaloIne
AAHHBIA pa3ae

NporpamMmmel,

H KOJIHYECTBO YaCOB,

OTBOJMMOE Ha UX

OcHoBHOe coepxaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAOLIUXCS

W3MEHEHUU CBOMCTB XHUMHYECKUX
PJIEMEHTOB MEPBBIX TPEX MEPHOJOB,
KaJIWsl, KaJblUsl U UX COCAUHEHUN B
COOTBETCTBUM  C  IIOJIO)KEHHEM
DJIEMEHTOB B IIEPUOJMYECKOU
CUCTEME U CTPOECHUEM HUX aTOMOB.

Knaccupukanus ¥ HOMEHKIATYPa
HEOPraHUYeCKUX BEILIECTB
(MexxayHapoaHass U TpUBUAJIbHAs).
XUMHUYECKHME  CBOMCTBA  BEILECTB,
OTHOCSIIIMXCS K Pa3JIM4YHbIM Kilaccam
HEOPraHMYECKUX COEIMHEHHUH, UX
FEHETHYECKas CBSI3b HEOPraHMYECKUX
BEILIECTB.

Crtpoenue

XUMHUYECKON

BCIICCTBA.
CBs3HU

BUBI

u THUIIBI

HU3y4yeHue
Pa3nen 1. BemecTBo n xumnueckue peakiuu (30 q)
IloBTOpPEHME ulleprognyecknii 3aKOH.[XapaKTepru30BaTh XUMUYECKHAE DJIEMEHTBI IEPBBIX TPEX IEPUONOB, KAIHUA H
yruyoJienue 3nanuiillepuognyeckas CHUCTeMaKaJblMs 1Mo UX noJioxkenuto B [lepunonnueckoii cucreme 1. . Menpaeneena.
OCHOBHBIX Ppa31eJI0BXUMUYECKUX DJIEMEHTOB KnaccudunupoBats 1 Ha3pIBaTh HEOPTaHUIECKUE BEIIECTBA N3yYSHHBIX KJIACCOB.
Kypca 8 kjacca JI. W. MenneneeBa. Ctpoenune (ONMUCHIBATH OOIMME XUMHUYECKHE CBOWCTBA BEIIECTB pPAa3UYHBIX KIACCOB,
(6 u) aTOMOB. 3aKOHOMEPHOCTHU B [[IOATBEPKJATh CBOMCTBA NPUMEPAMHU MOJIEKYJISPHBIX YPABHEHUH XUMHUYECKHX

pEaKLui.

Onpenensats BHUJI XHMHYECKOM CBS3M M TUI KPUCTAUIMYECKON PEIIETKU
BELIECCTBA.

[Iporno3upoBaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX CTPOCHHS.
BoicTpauBaTh pa3BEpHYTbIE IIMCBMEHHBIE M YCTHBIE OTBETHI C OIIOPOM Ha
MH(QOPMALIMIO U3 YUeOHUKA U CIIPABOYHBIX MaTepUalIOB, IPAMOTHO HCIIOJIb30BaTh
W3Y4YEHHBIM TOHATUHMHBIN anmnapar Kypca XUMHH.

Mcnonp30BaTh IpHU  BBHINOJHEHUMM Y4eOHBIX 3aJaHuil W B Ipolecce
HCCIIE0BATEILCKON JEATEIIBHOCTH Hay4HO-TIOMYJISIPHYIO IuTepaTypy
XMMHUYECKOI0 COJIEPKaHus, CIIpAaBOYHbIE MaTepHallbl, pecypchl MIHTepHETa
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KPHUCTAUTMYECKHUX PELIETOK.
3aBUCUMOCTb CBOWCTB BEIIECTB OT
X CTPOEHHUSI.

JleMoHCcTpanuu

1. Mopenu KPUCTAJUTMYECKHUX
PEMETOK HEOPTAaHUIECKUX BEIIECTB.
2. Kopotkonepuoanas u
JUTMHHOTIEPUOHAS (bopMbI
[lepuonnueckoit CHUCTEMBI
XUMUYeCKnx ojementoB . .
Menneneesa

Tema 1. OcHoBHBIE
3aKOHOMEPHOCTH

XMMHYECKHX peakuui
(8 )

Kiaccudukanms XUMHYECKHUX
peaxiuii Mo pa3aIMyHbIM MIPU3HAKAM
(MO YuCILy U COCTaBy y4acTBYIOIIHX
B PEAKIMU BELIECTB, MO TEIJIOBOMY
bddekTy, M0 U3MEHEHUIO CTEIECHEH
OKHCIICHUS XUMHYECKHX
HJIEMEHTOB, MO OOpPaTHUMOCTH, IO
YYaCTHIO KaTalnu3aTopa).

JK30- u SHIOTEPMHUUYECKHUE
peaxIum, TEPMOXUMHUECKHUE
ypaBHeHUs. [loHsiTHE O CKOpPOCTH
xumudeckon peakuuu. Ilonsarue o
FOMOT€HHBIX U TE€TepOreHHbIX
peakiusix. [Torstue 06 0OpaTUMBIX
U HEOOpaTMMBIX  XUMHUYECKUX
peakiusx. [loHsATHE 0 XUMHUECKOM
paBHOBecuH. PakTOphl, BIHUAIOLIUE
Ha CKOPOCTh XMMHYECKOH peaKIiu
133 MOJIOKEHHE XMUMHUYECKOT0
paBHOBECHSI.
OKHUCIINTENEHO-BOCCTAHOBUTENIbHBIE

PaCKpBIBaTB CMBICJI M3Yy4YaCMBbIX HOHATHH U IIPUMCHATHL OTU IMOHATHA IPU
ONMCAHUU CBOMCTB BEILLIECTB U UX MPEBPALLECHUN.

KJ'IaCCI/I(bI/IIII/IpOBaTI) XUMHUYCCKUC PCAKIIUH 110 PA3JIMYHBIM IIPpHU3HAKaM.
YcraHaBIMBaTh 3aBUCUMOCTh CKOPOCTU XMUMHUYECKON peakly OT Pa3IndHbIX
(bakTOpoB.

[IporHo3upoBaTh BO3MOKHOCTM NPOTEKaHUS XHUMHUYECKUX MPEBpAIEHUNA B
PA3JIMYHBIX YCJIOBHAX.

OrnpenensTh OKUCIUTENb U BoccTaHOBUTENb B OBP.

CocTaBnATh SJEKTPOHHBINA 0aaHC PEeaKIUH.

[Ipon3BOANTE BBIUKCIEHUS 110 XUMUYECKUM YPABHEHUSIM.

BeicTpanBaTh pa3BEPHYTHIE NHCBMEHHBIE M YCTHBIE OTBETHl C OINOPOM Ha
HH(bOpMaI_II/IIO u3 yqe6HHKa " CIIPAaBOYHBIX MAaTCpHUAIOB, TPAMOTHO HCIIOJIL30BAThH
M3yUYCHHBINA MOHSITUHUHBIN anmapaT Kypca XUMMHUH.

Vcnonb30BaTh MpU  BHINOJIHEHWH  y4YEOHBIX 3aJaHUid U nporiecce
HCCIIEIOBATENLCKON JeSITEIbHOCTH HAyYHO-TOIYJISIPHYIO JTUTEpaTypy
XUMUYECKOTO COAEPKaHUsl, CIIPAaBOYHbIE MaTepuabl, pecypchl MHTepHeTa

B

peakiu (JIEKTPOHHBIN OanaHc
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OKHCIIMTEIIbHO-BOCCTAHOBUTEIILHOM

PEeaKIINm).

JlemoHcTpanuu

1. 3aBUCHUMOCTH CKOpOCTH
XUMHUYECKON PeaklUu OT pa3IMUHbIX
(hakTOpoB.

2. Bo3speiicTBue KkaTanuzaTopa Ha
CKOPOCTh XUMUYECKON PEAKLINH.

3. Ilpumepsl HeoOpaTUMBIX U
o0paTUMBbIX peakiuil.

4. CwMmerienue paBHOBeCHs
XUMHYECKON PEaKIuu.

Boiuucnenusn

— KOJIMYECTBa BEIIECTBA, 00BEMA U
MAaCChI PEareHTOB WU IIPOJYKTOB I10
YpaBHEHUSIM XUMUYCCKUX PEaKIIUN

Tema
DJIeKTPOJIUTHYECKASA
MuccoMaNMs.
XuMHYecKHe peaknuu B

pacTBOpax
(16 4)

3JEKTPOIUTHUECKOM
MUCCOIMAIIAN.  DJIEKTPOJIUTHL |
HE3JIEKTPOJIUTHI. Katuonsi,
AHNOHBI. MeEXaHH3M JIHCCOLMAIIHU
BEILIECTB C pa3JIMYHBIMU BUJIAMHU
XUMHYECCKOHN CBSI3U. CreneHb
nucconuanyu. CHIIBHBIE M Cla0bIe
PIICKTPOJIUTHI.

Peaxiun HOHHOTO oOMeHa,
YCJIOBHSI WX TIpoTeKaHus. MoHHBIE
YpaBHEHUS PEaKLUid.
XUMHUeCKHe  CBOMCTBa
OCHOBaHMN H  CcOJIeH CBETE
MpeACTaBICHUI 00
PIEKTPOJIUTUYECKON  AUCCOLMAIUU.
Cpena  pactBopa. Ilomsatue o

Teopus

KHCJIOT,
B

TUAPOIIU3E COJICH.

PackpbIBaTb CMBICI ~ M3y4aeMbIX IOHSATHHA, a TaKkKe CMBICI
DIIEKTPOIIUTUYECKOM JUCCOLMALIUY.

OOBACHATH NPUYMHBI AJIEKTPOIPOBOJHOCTH BOJHBIX PACTBOPOB.
CocTaBisITh ypaBHEHHUS AHUCCOLMAIMM KHUCJIOT, LIENOYeN W coyeil, MOoJHbIE U
COKpAIIEHHbIC HOHHbIC YPAaBHEHHUS XUMUYECKUX PeaKLUii HOHHOTO OOMEHa.
[[naHupoBaTh M OCYIIECTBIATh Ha MPAKTUKE XHUMHUYECKHE DSKCIEPUMEHTHI,
POBOIUTH HAOJIOACHNUS, JIeaTh BBIBOJIBI [0 PE3Yy/IbTaTaM SKCIEPUMEHTA.
CnenoBath ImpaBwiaM 0e30MacHON paboThl B J1ab0OpaTopuu IpU HCHOJIB30BaHUU
XUMHUYECKON MOCYbl U 000pyI0BaHHUS.

[Tpon3BOANTH BHIYMCIIEHUS IO XUMUYECKUM YPaBHEHHSIM.

BoicTpanBaTh pa3BEPHYTHIE NHCbMEHHBIE M YCTHBIE OTBETHI C OINOPOM Ha
nH(bOpMaLIMIO U3 y4eOHHMKA U CIIPABOYHBIX MaTE€pPHalIOB, FPAMOTHO HCIOJIb30BaTh
WU3Y4YCHHBIN ITIOHATUHWHBIN annapar Kypca XUMHUU.

lcnonp30BaTh  IpU  BBINOJHEHMHM  Y4YEOHBIX 3aJaHUd U pouecce
MCCIIE0BATEIBCKON JIESATEIBHOCTH HAy4YHO-IIOMYJISIPHYIO JUTEpATypy

XUMHYECKOI0 COJIep KaHUs, CIPaBOYHbIE MaTepuabl, pecypcsl HTepHeTa

TEOPHH

B
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KauecTBeHHBIE peakuuu Ha
KATUOHBI M AaHUOHBI.
JleMoHCcTpanun

DnexTpuueckas IPOBOAMMOCTh
pPacTBOpPOB  BEINECTB; JIBIXKCHHE
MOHOB B DJIEKTPHYECKOM TIOJIE.
OnbITHL, WLTFOCTPUPYIOIIHE
MPU3HAKH TPOTEKAHHS PEaKIHi
HOHHOTO oOMmeHa. OnbITEl  TIO
OTIpPEJICICHUIO Cpebl B PAacTBOpax
coJiei (XJopuaa HaTpusl, KapOoHaTa
HATpUsL, XJIOpUa [IUHKA).
JlabopaTopHble U NMpaKTH4YeCKHe

padoThI

Vlabopamophwiii onvim:
PeaknmmmoHHOTO obOMeHa B
pacTBopax AEKTPOJIUTOB:

cymbpata wmemu(Il) w ménoun,
kapOoOHaTa HATpuUs U  COJITHOM
KHCJIOTBI, pPCaKIA HGfITpaHHSaHI/IH
MEXIYy TUIPOKCUIOM Kalusi |
COJISTHOM KHCJIOTOM.

\[Ipakmuueckas paboma:

No 1. Pemenue
BKCHepI/IMCHTaJIBHLIX 3a1a4 110
TEME.

\Botuucnenusn

— 10 ypaBHeHI/IFIM XUMHUYCCKHUX
peakuui

Paznen 2. Hemeraiibl 1 X coequHeHus (34 1)
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Tema 3.

XapaKTepuCcTHKA
XMMHYECKHX JJICMEHTOB
VIIA-rpynnsl. I'ajoresnt

(6 )

Oomasn

OO0mas XapaKTePUCTHKA
raJI0r€HOB. OcobenHoCcTH
CTpOECHUS aTOMOB TUX

9JIEMEHTOB, XapaKTepHbIE JJI1 HUX
creneHu okucienus. CtpoeHue u
(¢u3nyeckue CBOMCTBA MPOCTHIX
BELIECTB raJIOr€HOB.
XHUMUYECKUE CBOICTBA Ha
npuMepe XJiopa (B3auMoAeicTBHe
C  MeTaJulaMH, HEMETaJUIaMH,
[IeJTI09aMH ). X10pOBOAOPO/I.
ConsiHasg KHCIIOTa, XUMUYECKHE
CBOMCTBA, [IOJIy4YEHHE,
[IPUMEHEHNE. KauectBeHHbIE
peaKIM Ha TaJOr€HUIUOHBI.
JlelicTBue XJiopa U XJIOPOBOAOPO/a
Ha OpraHu3M YeJI0BEKa.
Baxneiime  xJopuabpl M HX
HaXO0XJ/IEHUE B IPUPOJIE.
JleMoHCcTpanun
Buneomarepuaiibr:
1 UX COCIMHEHHUS.
OO0pa3sIb! XJIOPHUIOB.
JlabGopaTtopHbie
NpaKTH4ecKue padorbl
VlabopamopHuwiti onvlm:
Pacnio3naBanue

XJIOPUI-UOHOB.

I Ipaxmuueckas paboma:

No 2. TlomyueHue CONSTHOW KUCIIOTHI,
M3y4eHUe €€ CBOMCTB.

Boviuucnenusn

TaJIOIrCHBI

u

— IO YPABHCHUAM XHUMHNYCCKUX

OOBsACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB HEMETAJUIOB M MX
COCAMHEHUH B IpeJenax MaJIbIX IIEPUOAOB U IaBHbIX noAarpynm [lepuoanueckoit
CHUCTEMbI XMMHYECKUX DJIEMEHTOB C Y4ETOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTb (PU3NYECKHE U XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJloreHoB (Ha MpHUMepe XJIopa) U CIOKHBIX BEUIECTB (XJIOPOBOJOPOJIA, XJIOpUIa
HaTpUs), CIIOCOObI UX MOITYYEHUsI, IPUMEHEHUE U 3HAUEHHE B IIPUPOJIE U JKU3HU
YEIIOBEKA.

OnpenensiTh raJOreHUIMOHbBI B paCTBOPE.

[ImaHupoBaTh M OCYLIECTBIATH HA IPAKTUKE XHUMHYECKHE OKCIIEPUMEHTHI,
MPOBOAMTH HAOJIIO/IEHNUS, I€JaTh BHIBO/IBI 10 pe3y/IbTaTaM IKCIIEPUMEHTA.
CrnenoBaTh npaBwiaM 0Oe30macHON paboThl B 1aOOpaTOPUH HPU HUCHOIH30BAHUU
XUMHUYECKON MOCY/IbI M 000PYIOBaHHUS.

BoicTpauBaTh pa3BEPHYTBIE IIMCBMEHHBIE M YCTHBIE OTBETBI C OIIOPOM Ha
MHQOpPMaLIMIO U3 y4eOHUKA U CIIPABOYHBIX MaTepUaJIOB, TPAMOTHO UCIOJIb30BaTh
WU3Y4YCHHBIN ITIOHATUHWHBIN annapar Kypca XUMHUU.

lcnonb30BaTh NpU  BHINOJIHEHUWM  Y4YEOHBIX 3aJaHUd U nmpouecce
MCCIIE0BATEIbCKOU JEATEIIbHOCTH Hay4HO-TIOMYJISAPHYIO IuTepaTrypy
XMMHYECKOI0 COJIEPKaHUs, CIIPABOYHbBIE MaTepHalIbl, pecypchl MHTepHEeTa

B
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peakuui, eclid  OAMH U3
peareHTOB J1aH B U30BITKE;
00BEMOB Ta30B 1O  YpaBHEHHIQ
peakuMd  Ha  OCHOBE 3aKOHA

00BEMHBIX OTHOILIEHUN T'a30B

Tema 4.
XapaKTepucTHKA
XMMHYECKHX 3JIeMEHTOB
VIA-rpynnbi. Cepa u eé
coequHeHHs (8 1)

Ooman

OOmiast XapaKTEpPUCTHKA JIEMEHTOB
VIA-rpynns. OcobenHoctu
CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB,
XapakTepHble [UIl HUX CTENEeHH
OKHUCJICHUS. Crpoenue 51
¢u3nueckue CBOWCTBA  MPOCTHIX
BEIIECTB — KHUCJIOPOJAA U CEPBHI.
AJJIOTpOIIHBIE MOU(pUKAIIN
KHCJIOPOJa M Cepbl. XUMHUYECKHE
cBoiictBa ceppl. CepoBonopon,
CTpOCHHUE, buznveckue u
XUMHUYECKHe CcBoicTBa. OKcubl
cepbl KaK peJICTaBUTENN
KHCIOTHBIX  okcuaoB.  CepHas
KHCI0Ta, (U3NYECKUe

1 XUMHUYECKHE CBOMCTBA (00IIMe KakK
[pelCTaBUTEeNsl Kjlacca KHCIOT H
crenupuIecKue), IpUMEHEHUE.
XUMHUUYECKUE PEaKLUH, JIeXKale B
OCHOBE IPOMBIIIICHHOTO Crocoba
[OJydeHUsT  CEpHOM  KHUCIOTHI.
ArnmnapaTsl 1 IPOTEKAOIUE B HUX
[IPOLIECCHI (Ha  npwm- Mmepe
[IPOU3BOJCTBA CEPHOW KHUCIIOTHI).
Conu cepHOM KHUCJIOTHI,
KaueCTBEHHas peaxus Ha
cynbdaT-noH.

Haxosxnenue cepsl U €€ CoeTMHEHUI

OOBsACHATH O00IIME 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB DIIEMEHTOB
VIA-rpynnsl 1 uX COEAUHEHUN ¢ y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTth (U3MYECKHE M XUMHUYECKHE CBOMCTBA IPOCTOrO BEIIECTBA
ceppl U €€ CoeAMHEHHUHl (CepoBOAOPOAA, OKCHUIOB CEpbl, CEPHOH KHUCIOTHI,
cynb(haToB), CIOCOOBI UX IOJIyYEHUS, IPUMEHEHUE U 3HAYCHUE B IPUPOJAE U
PKU3HU YEJIOBEKA.

OnpenensaTs HaTU4Ke CylIb(paT-uHOHOB B PaCTBOPE.

OOBACHATH CYIIHOCTh 3KOJOIMYECKHX NpoOJeM, CBS3aHHBIX C MepepaboTKon
COEJIMHEHUH CEPBI.

[l1anupoBaTh M OCYILECTBISATH HAa MPAKTUKE XHMUYECKHUE HKCIEPUMEHTHI,
IPOBOIUTH HAOJIIO/IEHUS, IeJaTh BHIBO/IBI 110 pe3y/ibTaTaM IKCIEPUMEHTA.
CrnenoBath mpaBwiiaM Oe3omacHOi pa®oThl B 1aOOpaTOPUH MPU HUCHOIB30BAHUU
XUMHUYECKON TOCYIbl U 000PYAOBAHHUS.

[Ipon3BOAUTE BBIYMCIEHUS IO XUMUYECKUM YPABHEHUSIM.

Hcnonp3oBaTh TMpH  BHINOJHEHUH Yy4YEOHBIX 3aJaHUM TEKCThl y4eOHMKa,
cnpaBoyHble Marepuaisl (Ileppoaudeckyro cucTeMy XMMHUYECKHUX JIEMEHTOB Jl.
W. Menneneesa, Tabnuily pacTBOPUMOCTH KHCIIOT, OCHOBaHUI U coiel B BOJE,
IIEKTPOXUMUYECKUH Pl HAIIPSKEHUI METAJIIOB).

Hcnonp30BaTh NpU  BHINOJIHEHUM Y4YeOHBIX 3aJaHMH H B IIpoLecce
HCCIIEI0BATENbCKON JeSATEIIbHOCTH Hay4YHO-MIOIYJISIPHYIO JUTEpPATypy
XMMHYECKOIO COJIEPKaHMUs, CIIPABOYHBIE MaTepHalIbl, pecypchl HTepHETA
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B IIPUPOJIE. XUMHYECKOE
3arps3HEHUE OKPYIKAIOIIEH Cpensl
COEJIMHEHUSAMHU Cepbl (KUCIIOTHBIE
NOKIM, 3arps3HEHUE BO3JyXa U
BOJOEMOB), CrI0COOBI ero
[peI0TBPALLCHUS.

JleMmoHCcTpannmn

Komnekuuu  (BuaeoMaTepuabl):
cepa u e€ COeIUHEHUS.
OOyrnuBanue caxapa noJt
NEHCTBUEM KOHLIEHTPUPOBAHHOU
CEpPHOM KHUCIIOTBHI.

JlabopaTopHbIe W NMpPaKTHYeCKHe

padoThI
Vlabopamophvie onvimul.
O6HapyxeHue cynb(aT-nOHOB.

B3aumoneiictBue — pazbaBieHHOU
CEpPHOI1 KHCIIOTHI C IMHKOM.

\Botuucnenusn
— 10 ypaBHEHUSIM  XUMHUYECKHX
peaKLHii;
— MACCOBOM J10JIM BbIXOZa MPOIYKTA|
peaxiuu

Tema o. Oomas
XapaKkTepuCcTHKA
XHUMHYECKHX 2JIEMEHTOB
VA-rpynnsl. A3or,
pochop U 1704
coequnenus (10 u)

OO6mrast XxapakTEPUCTHKA JIEMEHTOB
VA-rpynsl. OcobenHoctu
CTPOEHHUSI aTOMOB 3THUX 3JIEMEHTOB,
XAPaKTCPHBIC [JId HHUX CTCIICHU
OKHCIICHHUS.

A30T, pacIpOCTpaHEHHE B IPHUPOJIE,
¢u3nyecKue 1 XuMHUYECKHe CBONCTBA/
Kpyrosopor a3ora B mpupoze.
AMMHMaK, ero (QuzMyecKkue U

XHUMHUYCCKUC CBOﬁCTBa, MOJIYy4YCHUC

OObsicHATH OO0IIME 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB 3JIEMEHTOB
VA-rpynibl ¥ UX COEIUHEHUH ¢ yUETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (pU3MUECKUE U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB a30Ta
u dochopa m ux coenuHeHUH (aMMHUakKa, COJE aMMOHWSI, a30THOW KHUCIIOTHI,
HUTpaToB, okcuaa pocdopa(V) u dpochopHoit kKucioThl, hochaTos), CIOCOOBI X
NOJy4YeHUs], IPUMEHEHHUE U 3HAUE€HUE B IPUPOJIC

U JKU3HH YeJIOBeKa.

OmnpenensiTh HOHBI aMMOHUS U (hocaT-HOHBI B pACTBOPE.

OOBACHATH CYIIHOCTh 3KOJOIMYECKHX MpPOOJIEM, CBS3aHHBIX C HAXOXIAECHUEM
coenuHeHuH a3ota u Gochopa B OKpyKaromieit cpeae.
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1 [IPUMCHCHUC. Comu AMMOHU, UX

¢buznueckue
158 XUMHUYECKHE CBONCTBA,
[IPUMEHEHHUE. KauecTBeHHas

peaxiysi Ha MOHbl aMMOHMS.
A30THast KUCIIOTa, €€ pU3ndecKkue

U XMUMHUYECKHe CBOHCTBa (oOuiue
KaK TIPEACTAaBUTEINSl Kilacca KUCIOT
u crienugpudeckue). Mcnonb3oBanue
HATPaTOB W COJEH aMMOHHMS B

KauecTBE MUHEPATBHBIX
ya00peHui.

XuUMHU4YecKoe 3arpsi3HEHUE
OKpYKarollel cpeibl COeTUHEHUSIMU
a3oTa (KUCIIOTHBIE JIOXKITH,
3arpsi3HEHUE BO3[yXa, TIOYBBl H
BOJIOEMOB).

docdop, aJJIOTPOIIHBIE
MOaH(UKAITIT docdopa,
¢buznueckue u XUMHUYECKHE
CBOICTBA.

Oxkcun docdopa(V) u dochopHas

KHUCJIOTA, buznvecKue u

XMMHUUYECKHE CBOWCTBA, MOJTYYEHHE.
KauecTBeHHas peaxuus Ha
dhochar-noHmLI.

Vcrionb30BaHme ¢docdaron B
Ka4eCTBE MHHEPAIbHBIX YIOOpPCHUI.
3arps;3HEHNE TPHPOTHBIX BOJTOEMOB
docharamu.

JleMoHCcTpanun
Komnexkuun:  dochop wm  ux
COEIMHEHMUS. B3aumoneiictBue

[ImanupoBaTh M OCYHIECTBIATH HA MPAKTUKE XHUMHUYECKHE JKCIICPUMEHTHI,
HpOBOI[I/ITI) Ha6J'IIO)I€HI/I$[, JAeJIaTb BBIBOABI 110 pe3yanaTaM 3KCHCpI/IM€HTa.
CnenoBath mpaBuiam Oe3omacHON paboThl B J1abOpaTOpuM MPU HCIOIH30BAHUH
XUMUYECKON TTOCYIBI U 000PYI0BAHHUS.

[Ipou3BOANTH BBIUMCIEHUS IO XUMUYECKUM YPABHEHUSIM.

Hcnonp3oBaTh MpH  BHINOJHEHUM YYE€OHBIX 3aJaHUM TEKCThl yuyeOHHKa,
CIIpaBOYHbIE MaTepHaibl (MEPUOAUUYECKYI0 CUCTEMY XMMHUYECKUX 3JIeMEeHTOB [l.
N. MenneneeBa, Tabnily pacCTBOPUMOCTH KHCJIOT, OCHOBAaHWUW M COJIEH B BOJE,
PIEKTPOXUMUYECKUHN PSIJT HATIPSHKEHU METaJIOB).

Hcnonp3oBaTh MpH  BHINOJHEHHMM y4eOHBIX 3aJaHUd U B IpoLecce
HCCIIET0BaTEIbCKOM JIeSITETbHOCTH Hay4YHO-MIOMYJISIPHYIO JTUTEPATYPY
XUMUYECKOTO COCPKaHUsI, CIIPAaBOYHBIC MaTEepHabl, pecypchl HTEepHETa
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KOHIICHTPUPOBAHHOM a30THOM
KHCIIOTBI C MEJIBIO.

JlabopaTopHble U NMPaKTUYECKUE
padoTbI

Vlabopamophvie onvimbi:

1. BsaumoneiicTBue coJeit
aMMOHHUS C IETOYLIO.
2. OsHakomyieHHE C OOpaszmamu

a30THBIX U (POCPOPHBIX yAOOpEHUil.
[ Ipakxmuueckas paboma:
Ne 3. Tlomyuenue
M3y4ECHUE €ro CBOWCTB.
Botuucnenusn

— I10 YPaBHEHHUSAM XUMHUYECKUX
peakuui

aMMHAaKa,

Tema 6.
XapaKkTepuCcTHKA
XMMHYECKHX 3JIeMEHTOB
IVA-rpynmnsl.

Yriepox M KpeMHUH U

HX COeTUHEHHS
(10 9)

Oomas

Yraepon, aJUIOTPOITHBIE
MoaupHKaIIK, pacCIpOCTpaHEHUE B
MIPUPOJE, buznueckue u
XUMUYECKHUE CBOMCTBA.

AncopOuus. Kpyrosoport
yIiepo/ia B IPUpPO/IE.

Oxcunpl yriiepoaa, ux Gpuzndeckue
U XUMHYECKHE CBOMCTBa, HX
NEeHCTBUE Ha >KUBBIE OPTaHU3MBI,
MOJTy4eHUE

U T[pUMEHEHHE. DKOJOTUYECKUE
MpoOJEMBbI, CBSI3aHHBIE C OKCHUJIOM
yriaepona(IV); TUTIoTEe3a
rJ100aJIbHOTO MOTEIUICHUST KINMaTa;
MapHUKOBBIN 2P (DEKT.

YToibHAs KHCIOTa M €€ COJIM, HX
buznueckue u XUMHYECKHE

CBOMCTBA, MIOJIy4EHUE "

OObsicHATH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB
IVA-rpynnel 1 uX COeAMHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBath GU3NUECKHE

U XUMHUYECKHME CBOWCTBA IIPOCTBIX BEIIECTB YIJIEPOAA U KPEMHHUS M HX
COeMHEHNH (OKCUIOB YIJIepoJa, YrOoJbHOW KHCJIOThI, KapOOHATOB, OKCHAA
KPEeMHHUsI, KPEMHHUEBOW KHUCIOTHI, CHJIMKATOB), CHOCOOBI UX MOJy4YECHHMS,
IPUMEHEHUE U 3HaU€HUE B MPUPOJE U KUZHU YEJIOBEKa.

OnpenensaTs KapOOHAT- U CUIIMKAT- HOHBI B paCTBOPE.

OOBACHATH CYHIHOCTh HKOJOTHYECKHUX IPOOJEM, CBS3aHHBIX C HAXOXJIECHUEM
YIJIEKHCIIOTO Ta3a B OKPYKaloIlel cpese.

WnmocTtpupoBaTh B3aMMOCBS3b HEOPraHUYECKMX COCIMHEHUN yriepoga |
OpraHUYECKHX BEIIECTB.

[InaHMpoBaTh M OCYIIECTBJIATh HA IPAKTUKE XUMHYECKHE OJKCIIEPUMEHTSI,
IPOBOANTH HAOIIOJEHUS, JEJaTh BBIBOJBI IO PE3yIbTaTaM SKCIIEPUMEHTA.
CrnenoBath mpaBwiaM Oe3omacHoi paOoThl B J1a0OpaTOPUM IPU HUCHOIb30BAHUU
XUMHAYECKON TOCYABI B 000pYIOBAHHUS.

Hcnonb30BaTh NpU  BHINOJIHEHUM Y4YeOHBIX 3aJaHUN TEKCThl y4eOHUKa,
cupaBouyHble MaTepuainsl (Ilepuognueckyro cucTeMy XMMHUYECKHX 31eMeHTOB /1.
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[IPUMEHEHHE. KayecTBenHas
peakuus Ha KapOOHaT-HOHBI.
Vcnonb3oBaHue KapOOHATOB B

OBITY, MEIUIIHE,
MIPOMBILUIEHHOCTH, CEBLCKOM
XO03SICTBE.

[lepBoHavanbHble  MOHATUS 00

OpPraHNM4Y€CKuX BEIICCTBAX KaK O
COEIMHEHUSX yriepoja:
OCOOEHHOCTH COCTaBa M CTPOCHUS.
[TonsiTHe 0 OMOJOrMYECKH BaXKHBIX

BEIIECCTBAX: KUpax, OeJKax,
YrJeBOAax. MarepuasibHOE
€IIUHCTBO OpraHUYECKUX u

HEOPraHUYECKUX COEAUHEHHUI.
Kpemuwnii, ero ¢usuveckue w
XUMUYECKHUE CBOMCTBA, MOJYyYCHUE
Y IPUMEHEHUE B AJIEKTPOHHKE.
CoenuHeHus KpeMHUs B MPHUPOJIE.
OO6mwme mpeacTaBiacHUs 00 OKCHC
kpemuusi(1V) u KPEMHHUEBOM
KHCIIOTE. Cunukarsl, ux
WCIIOJIb30BaHUE B OBITY, MEAUIIMHE,
MIPOMBINUIEHHOCTH.  BaxHenmme
CTPOUTEIIbHBIC MaTepHuabl:
KepaMuKa, CTEKII0, [IEeMEHT, OETOH,
KEJIe300€TOH. [Ipo6siembl
6e30MmacHOro UCIIOJIE30BaHUS
CTPOUTENBHBIX  MaTepUaioB B
MMOBCETHEBHOW KU3HH.
JleMoHCTpanun

Mojienn KpUCTAJUTMYECKUX PEIETOK
ajmMasa, rpadura, MOJIEKYJIBI

N. Mengeneesa, Ta0aMIly pacCTBOPUMOCTH KHUCIIOT, OCHOBAaHUM M CoJeil B BOJE,
PIEKTPOXUMHUYECKUHN Psi/i HAPSYKEHUI METaIOB).

Hcnonb30BaTh TOpU  BHIMOJIHEHUM Y4YeOHBIX 3aJaHMH W B Ipolecce
HCCIIE0BATEIILCKON JESTEIIBHOCTH Hay4HO-TIOMYJISIPHYIO JUTEPATYPY
XUMHUYECKOIO COACPKaHUs, CIIpaBOYHBIE MaTEepHalIbl, pecypchl HTepHETa
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dbynepeHa.

AncopO1usi pacTBOPEHHBIX BEIIECTB
AKTHUBMPOBAaHHBIM YIIEM.
[IpoTuBoras. Buneomarepuarnsr:
CWJIMKATHasl IPOMBIIIIEHHOCTb.
Mogen MOJNEKYlT OpraHHYeCcKHX
BELIECTB.

JlabopaTopHble M NpaKTHYeCKHE

padoThI
Jlabopamopnbiii onvim:
KauectBennas peakius Ha

KapOOHAT-HOH.

[ [paxmuueckue pabomul.

No 4. TlonydyeHue yrieKkuciioro rasa
KauectBennas peakuus HA
KapOOHAT-HOH.

Ne5. Pemienue dKkcniepuMeEHTaIbHBIX
3anad o remMe «Hemeramibiy.
Bovituucnenusn

— [0 YpaBHEHHSIM XHUMHUYECKHUX
peaKkIfii, ecIu OJWH M3 PEarcHTOB
aH B BHJIE BOJHOTO pacTBopa C

N3BECTHOW MAaCCOBOU HOJIEN
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10 KJIACC

(2 4 B HEnento, Bcero 68 4, U3 HUX 2 4 — pe3epBHOE BpeMsI)

IIpumepHsbIe TEMBI,
pacKpbIBaloIne
AAHHBIA pa3ae

NporpamMmmel,

H KOJIHYECTBO YaCOB,
OTBOJMMOE Ha UX

u3y4eHue

OcHoBHOe coepxaHue

OcHOBHBIE BH/IbI 1eATEJIbHOCTH 00YYAOLIUXCS

Pa3nen 1. Metanianl u ux coequHenns (50 u)

Tema 1. O0uue cBoiicTBA

MeTAaJJIOB
(10 9)

OGmas XapaKTEpUCTUKA
XUMUYECKHUX JJIEMEHTOB —
METaJUIOB  Ha  OCHOBAHMM  MX
nosoxkenuss B [lepuonnueckoi

CUCTEME XMMHUYECKHX 3JIEMEHTOB
JI. . MenngeneeBa M CTPOEHHS
atToMoB.  CTpoeHue  METaJUIOB.
Meramueckas CBA3b 51
MeTalyIn4ecKkasl  KpUCTaJUIMYECKast
peLIETKa. DIEeKTPOXUMHUYECKUI
psan HaIPSKCHUN METAJLJIOB.
dusnueckue u XUMHYECKHE
CBOHCTBa METAJIOB. OOmme
CIOCOOBI OJTY4YEHUS] METAJLIOB.

[lonsiTHE O KOPPO3UM METAIIOB H
OCHOBHBIE CIIOCOOBI  3alUTHl  OT
koppo3uu. CruaBbl (CTainb, Yyr'yH,

TIOPATTIOMUHHH, OpoH3a), ux
[IPUMEHEHHE B OBITY 51
MPOMBIIIICHHOCTH.

JlemoHcTpanuu

PackpbIBaTh CMBIC HM3Yy4ae€MbIX IOHATHM M NPUMEHATh 3TH IOHATHSA IIpU
ONMCAHUU CBOMCTB BEIIECTB U UX IPEBPALLECHUN.

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-METAIIIOB
U UX COEIMHEHUH C yU€TOM CTPOEHHUS UX aTOMOB.

XapaKkTepu30BaTh CTPOCHHE METAIOB, O0mMe (U3NYECKHEe U XMMHUYECKHe
CBOMCTBA METAJUIOB.

XapaKkTepu30BaTh 00IIME CIOCOOBI MOTYyYSHHUS METAIIIOB.

CnenoBath mpaBuiiaM 0e30macHOW paboThl B 1JaOOpaTOPUH MPU HCIOJIb30BaHUN
XUMHUYECKON MOCYAbI U 000pyI0BaHHUS.

[Tpon3BOANTH BHIYUCICHUS 10 XUMUYECKUM YPaBHEHHUSAM.

lcnonp30BaTh MpU  BBINOJHEHUM YYEOHBIX 3aJaHUl  TEKCThl yueOHHKA,
crpaBouHble MaTepuaisl (Ilepuonuyeckyro cucreMy XUMHUYECKUX 3JI€MEHTOB Jl.
1. Menpaeneesa, TabauIly pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH U colieil B Boje,
PIEKTPOXUMHUYECKHUI PsI/T HAMIPSKEHUH METaJIOB).

Vcnonb30BaTh MPH  BBHIMOJHEHHMM  y4YeOHBIX 3aJaHUil U nporecce
MCCIIE0BATEILCKON JIeSITENIBHOCTH HAy4YHO-IOMYJISIPHYIO JIUTEpaTypy
XMMHUYECKOI'0 COJIep>KaHUs, CIPaBOYHbIE MaTepuabl, pecypcsl IHTepHEeTa

B
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O3HakoMIICHHE c obpazuamu
METaJUIOB u CILIaBOB, ux
¢usnueckuMu coiictBamu. Mojenu
KPUCTAJUTMYECKUX pemeToOK
METaJIOB.

Buneomarepuansr: KOppo3us
METaJUIOB.

JlabopaTopHble M MpaKTHYeCKHe
padoThI

Jlabopamophule onvimol.
Os3HakomjieHMe ¢  oOpasuamu

CIUIaBOB METAJIJIOB.
3aBUCHUMOCTh CKOpPOCTH
pEaKIUM MeTaJlJIa C KUCIOTOM

OT MPUPOJIbI METAILIIA.

Botuucnenusn

M0 YpaBHEHUSM XHUMHUYECKUX
peaKkInii, €CIi OJUH U3 PEarcHTOB
COJICP)KUT IPUMECH

Tema 2. Baxkueiiniue
MeTAJLIbI " ux
COeIUHEHUS

(40 )

[Ilenounsie MeTaiuibl. [lomoxenue B
[leprnognueckou CHUCTEME
XUMHUYECKUX djemeHtoB J[. U,
MenaeneeBa, CTPOEHHE AaTOMOB.
Haxoxxaenue B npupoe.
dusznyeckue W XUMHUYECKHUE
CBOMCTBa (Ha MpUMeEpe HATpUs U
Kanus). OKCUABl U THUAPOKCHUIBI
HaTpusi W Kamus. [IpumeHeHue
IISJOYHBIX METAJUIOB HM  HX
COCIMHEHU.
[Lle1ouHO3eMEIbHBIE  METaJLJIbI
MAarHuii M KaJIbLIUK, CTPOCHUE

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB-METAJIOB
B IPYyIIAaxX U UX COCIMHEHHU C YYETOM CTPOCHUS X aTOMOB.

XapakTepu3oBaTh (U3NYECKHE M XHUMHYECKHE CBOWCTBA TPOCTBHIX BEIIECTB
METAJUIOB U HMX COCJUHEHUH (OKCHIOB, THAPOKCHIOB, COJIEH), CIIOCOOBI HX
MOJTy9eHUs], MPUMEHEHUE U 3HAYCHUE B IPUPOJIC U KU3HU YEIIOBEKA.
Pacnio3HaBaTh C MOMOIIBIO KAYECTBEHHBIX pPeaKlil HOHbI METAIJIOB (MarHus,
QITIOMHUHWS, [IMHKA, JKeJie3a, MEJIH).

[InaHnMpoBaTh M OCYHIECTBIATh Ha MPAKTHKE XUMHUYECKHE HKCIEPUMEHTHI,
MIPOBOIUTH HAOJIOACHNUS, IEIaTh BBIBOIBI IO PE3YyIbTaTaM SKCIEPUMEHTA.
CrnenoBath mpaBuiiaM 0e30MacHON paboThl B J1aOOpaTOPUH MPHU UCIIOIb30BAHUH
XMMHYECKON TTOCY bl M 000pYyIOBaHHUS.

[Ipon3BOIUTH BHIYMCIICHUS 110 XUMUYECKUM YPaBHEHHUSIM.

BricTpanBaTh pa3BEPHYTHIE NMUCHMEHHBIE W YCTHBIE OTBETHI C OIOPOW Ha

ATOMOB. ITonoxenue B

MH(OPMALIMIO U3 YIeOHHMKA U CIIPABOYHBIX MAaTEPHAJIOB, IPAMOTHO HCIIOJIB30BATh
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Ilepuonnueckoit CUCTEME
XuMHu4eckux isygemenTto JI. W.
Menpeneena.

Haxoxnenue B npupozne.
dusnyeckue M XUMHUYECKHUE
CBOMCTBA. Baxueiimue

COCTMHEHUs Kalblius (OKCHUI,
ruapokcun, coiu). JKEcTKoCcTh
BOJIBI M CITOCOOBIEE yCTpaHECHMUS.
A JTIOMUHMUIA. ITonoxxenue B
Ilepuoanueckoit CUCTEME
XUMHUYecKux a3JjiemeHToB J[. W.
MeHnneneeBa, CTpPOCHHE aToMa.

Haxoxnenue B apupone.
duznyeckue U XUMHUYECKHUE
CBOICTBA. AmdorepHbIe

CBOMCTBA OKCHUJA U TUAPOKCHUA.
Keneszo. Ilomoxxenne B
Ilepronnueckon cHUCTEME
XUMHYECKUX DJICMEHTOB

JI. . Mengeneera, CTPOCHUE
aroma. HaxoxzaeHnue B mnpupoe.
duznueckue Hu XUMHUYCCKHUE
coiictBa. OKCHIIBI, THUIPOKCHU/IBI
u conu xenesa(ll)

u xenesza(lll).

JleMoOHCTpamuu

B3aumoaelicTtBue HaTpus c
BosloM. OKpalllMBaHUE TMJIaMEHU
MOHAMM HATPHUS U KaJIUs.

VM3y4CHHBIN MOHSITUHHBIN alapat Kypca XUMHUHU.

Vcronp30BaTh TIPW  BHITIOJIHEHWHM  YYEOHBIX 3aJaHU W B TIpoliecce
MCCIIEI0BATENbCKOM JIeATETbHOCTH Hay4HO-TIOMYJISIPHYIO JUTEPATYPY
XUMUYECKOTO COJIEp KaHMs, CIIPaBOYHBIC MaTepualbl, pecypcsl MHTEpHETA

OxpamnuBaHue IJIaMEHU
MOHAMHU KaJIbIIHSI.
B3anMmonenicTtBue OKCcHIa

47




KaJILIIUSA CBOJIOM.
Buneomarepualibl: ropeHue
JKeJie3a BKUCIIOPO/JIE U XJIOpE.
JlabopaTopHbIle M NpaKTHYeCKHE
padtoThI Jlabopamopnuvie
ONnbIMbL. O3HaKOMIJICHUC C
oOpa3liaMu aJlIOMHUHUSI H  €To0
CILIIABOB.

AmdoTtepHBIC CBOMCTBa
TUAPOKCUAAATTIOMUHUSL.
KadecTBeHHBIE peakIiuy Ha
HOHBIKEIC3a.

[Ipaxmuueckue pabomul:

Ne 6. JKécTkocTh BOIBI H
METOJIbl €€yCTpaHSHUS.

No 7. Pemenne
SKCIEPUMEHTANBHBIX 3a7lad Mo
TeMe «MeTauibD.
Boiuucienus

— 110 YpaBHEHUSIM
XMMHUYECKUX pEeakluii, eciu
OIWH W3 PEarcHTOB JIaH B
U30BITKE WIH  COJCPKHUT

MMPUMECH;
MaccOBOH TOJIN BBIXO/1d
MPOTyKTapEeaKIIuu

Pa3znen 4. Xumus u okpy:kamwmas cpeaa (6 q)
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Tema 3. BemecrBa wu [HoBble MaTepuanbl U TEXHOJIOTUU.XapaKTepU30BaTh pPOjb XMMUHU B Pa3- JIMYHBIX cepax AEATEIbHOCTH JIIOJEH,
MaTepuajabl B Ku3HM |[BemectBa M Marepuaiabl  BOCHOBHBIE BEILIECTBA M MaTepuasbl, NPUMEHSEMbIE B JKU3HU COBPEMEHHOTO
yeJj0BeKa [MOBCE/IHEBHON JKM3HM 4YEJIOBEKA|YEIIOBEKA.
(6 9) XUMUS U 3J0POBbBE. OOBSICHATH YCIOBUS O€30MaCHOT0 HCMOJb30BaHUS BEUIECTB M XMMHYECKHUX
be3oracHoe  HMCMOJB30BaHUE  |[peakiUil B OBITY.
BEIIECTB U XUMHUYECKUX  |AHAIUM3UpOBaThb M KPUTUYECKH OLEHUBATh HWH(POPMALUIO O  BIUSHUU
peak1yii B OBITY. [IPOMBIIIEHHOCTH, CEJIbCKOTO XO35MCTBA, TPAaHCIOPTa W Jp. Ha COCTOSHUE
[Ipuponusbie HCTOYHUKH |OKPYKAIOIIEH CPEJIbI.
YIJI€BOJIOPOJOB (yrosip, |YMeTh OKa3bIBaTh MEPBYIO OMOIIb P XUMUUECKUX 0KOTaX U OTPABICHUSIX.
IPUPOTHBIN ras, HedTh), [[IpuHMMaTh yyacTue B 00CYXJIE€HUU MPOOJIEM XUMHUECKON U SKOJIOTHYECKOM
MPOJYKTHI UX NEpepabdOTKU, UX |[HAMPABICHHOCTH, BbICKAa3bIBaTh COOCTBEHHYIO IO3UIHUI0 1O MpodiiemMe u
pOJIb [pe/ularaTb BO3MOXKHBIE ITyTH €€ PeILeHHs
B OBITY U NIPOMBIIIJICHHOCTH.
OcCHOBBI 9KOJIOTUYECKOU
PaMOTHOCTH. XHUMHUYECKOE
B3arpsi3BHEHUE OKpYyXKaro- Ien
Cpelbl (mpenenpHO
JTOITyCTHMast KOHLIEHTpaLus
BenectB — I[1J1K).
Ponp XumMum B pelIeHUH
PKOJIOTMYECKUXIPOoOiIeM
O6o0menne
NMPOMIEHHOI0 Kypca
(10 gacoB)

IIpu paspaborke paboueil mporpaMmbl B TEMAaTUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YUYTEHBI BO3MOXHOCTH
WCTIOJIb30BaHUS DJIEKTPOHHBIX (IIH(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB, SABISAIOMUXCS YIEOHO-METOINYECKUMHU MaTepUalaMu
(MyIBTUMEIUIHBIE TTPOTPAMMBI, JIEKTPOHHBIE YUEOHUKH W 3aJaYHHUKH, dJICKTPOHHbIE OUOIMOTEKH, BUPTyaIbHBIC JTA0OPATOPUH,
UTPOBbIE MPOrpaMMbl, KOJUIEKIUMU LU(GPOBBIX 00pPa30BATENbHBIX PECYPCOB), UCHOJIb3YEMbIMU IS OOYYEHHMS] M BOCHHUTAHUS
obyuarontuxca ¢ HOJIA, npencTaBieHHBIME B 3JIEKTPOHHOM (IIU(POBOM) BHIE U PEATU3YIOMIUMHU JUIAKTHUECKUE BOZMOXKHOCTH
UKT, conepxanue KOTOPbIX COOTBETCTBYET 3aKOHOIATEILCTBY 00 00pa30BaHUU.
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IHoaxoab! K OLIEHUBAHHUIO IJIAHUPYEMBbIX Pe3yJabTATOB 00y4eHuUst

[Ipu oLleHMBaHUY TUIAHUPYEMBIX PE3YJIbTATOB OOYUEHHS] XUMHUH yYaIIUXCS C
HOJIA Heo0XoauMoO y4UTHIBaTh TaKUE€ WHIUBUIYAIbHbIE OCOOEHHOCTH UX
pa3BUTHs, KaK: YpPOBEHb DPA3BUTHA MOTOPUKU PYK, YPOBEHb BIAJEHUS YCTHOU
AKCIIPECCUBHOM PEUbl0, YPOBEHb pabOTOCIOCOOHOCTH Ha YPOKE (HMCTOLIAEMOCTH
LEHTPAJIbHOM HEpBHOM cucTembl). Mcxons u3 3TOro, yyuTenb HCHOJB3YET IS
yYaluxcs WHAUBUAYATIbHbIE (OPMBI KOHTPOJS PE3yJbTAaTOB OOYYEHHS] XUMUHU.
IIpu cHmxkeHHON paboTOCIOCOOHOCTH, BBIPAXKEHHBIX HApYILIEHUSIX MOTOPUKHU PYK
BO3MOXHO  YBEJIMYEHUWE BPEMEHU JUISl  BBINOJHEHUS  KOHTPOJBHBIX H
CaMOCTOSITENbHBIX paboT. KOHTposibHBIE, CaMOCTOSITENbHBIE M NPAKTHUYECKUE
paboThl mMpu HEOOXOAMMOCTH MOTYT Hpenjararbcsi C HCHOJIb30BAHHEM
AIIEKTPOHHBIX CHUCTEM TECTUPOBAHHUS, HMHOIO MPOrPaMMHOr0 0OeCIedeHHUs,
o0ecrneunBaromero  NepcoHU(UIIMPOBAHHBIN ~ y4eT  y4eOHBIX  JIOCTHUKEHUU
oOyuvaromuxcs. Tekymuil KOHTposib B (opMe YCTHOrO omnpoca MpU HH3KOM
KayecTBE YCTHOM OKCIIPECCUBHOM peuM Yydalluxcsi HEOOXOAMMO 3aMEHATH
NUCbMEHHBIMU (OPMAMH.

CrnenuajibHble YCJI0BHA Pean3aluy JUCHUNIMHBI

1. HeoOxoauMo npeaycMOTpEeTh HAJIMYME NEPCOHAJIBHBIX KOMIIBIOTEPOB,
TEXHUYECKUX MPUCIOCOOIEHUI (crenuanbHas KiIaBUaTypa, pa3iMdyHOro BUAA
KOHTaKTOpbl, 3aMEHSIONIME MbIIb, JKOMUCTHKH, TpPEKOOJNbl, CEHCOpHbIE
IUTAHIIETHI).

2. JIomKHBI OBITH CO3/IaHbI YCIOBUS i1 (DYHKIIMOHUPOBAHUSI COBPEMEHHOM
nH(POPMAIMOHHO-00Pa30BaATEIBHON CPEIbl 0 XUMUH, BKITIOYAIOUIECH 3J1E€KTPOHHBIE
UHQOPMAIIMOHHBIE  PECYpPChl,  DJIEKTPOHHbIE  0Opa3OBaTENbHBIE  PECYPCHI,
COBOKYIMHOCTh ~ MH(MOPMALMOHHBIX  TEXHOJOTHUW,  TEIEKOMMYHUKALIMOHHBIX
TEXHOJIOTUH, COOTBETCTBYIOUIUX TEXHUYECKUX CPEACTB U TEXHOJOTHil (B TOM
yuciie Quen-TpeHaxxepoB, HHCTpyMeHTOB Wiki, nudpoBbIX BUAEO MaTepUaaoB U
Ip.), OOECMEeUYMBAIOIMX JOCTHKEHHE KaxapiM oOydarommmes ¢ HOJIA
MaKCUMaJIbHO BO3MOKHBIX JJI HETO Pe3yIbTaTOB O0yUEHUSI.
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