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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHMHUU C YY4E€TOM MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a Takke TPeOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XUMHUH CIY>KUT OCHOBOM Jyuisi (OPMHUPOBAHUS MHUPOBO33PEHMUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHUU Ha ONpPE/IeTEHHOM dTarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OPraHu4YeCKON XUMHUH.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakuuu. OO0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Iepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIMKW OOBSACHEHUS M MPOTHO3MPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUpY,
«buonorus. 57 knaccel» u «Pusuka. 7 Kiaccy.

[lpy wu3yueHWH XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKHUX TOJIOKEHUM,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWHU B Y4YeOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHUPOBAHHE WHTEUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOE MpUOOIIEHUE
oOyyarolmuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATEIbHOCTH, HAay4YHbBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYAIOLEro MHpA, MCHOJIb3Ys 3HAHUS W ONbBIT, NOJyYEHHBIE NPU W3YYEHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
1eJeco00pa3HOro TMOBEAEHUS B OBbITY M TPYIAOBOM JEATEIBHOCTH B LEJISAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpoGuis U HANpaBJIEHHOCTU AajbHEHIIero
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Teproanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX OJJEMEHTOB IMEPBBIX TPEX IMEPHUOJIOB, KM, KalblUs W HX
COCMHEHUNA B COOTBETCTBMU C IIOJIOKEHHEM JIJIEMEHTOB B Illepuomnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHNYECKUX BEILIECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid 10 pa3IMYHbIM MMpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIIoBoMYy 3¢ dekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpPaBHCHUHA.

[lonsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. lloHstue 006 oOpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarre o katanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKIUU M TIOJIOKEHUE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENBHBIE  PEAKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBiienue YpPaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M IUCCOLMAlMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp auccornuanuu. CUiabHbIE U ClIa0ble SJIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHbIE W COKpAlll€éHHbIE HMOHHBIE YypaBHEHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojell B CBeTe€ MpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccorumanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIN3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUIoB (Tpadura M amMmasa), CIOKHBIX BEIECTB
(xJopua HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu



OT BO3JICUCTBHS PA3JIUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpolEecca JUCCOLMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXXKHO  HCIMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX  peakuui
(ropeHue, peakinu pasyIoKEeHHs, COCIMHEHHUS), PACO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtanibl 1 MX coeAMHEHUSA

OOmast xapakrepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBHE C METalUlaM{, HEMeTalaMH, WIeJo4amMH). XJIIOPOBOAOPOI.
ConsHast KHCIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JleicTeue
XJIOpa M XJOPOBOJOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelmme XJOpuisl U UX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTelneHu okucieHus. CTpoeHue M (pu3nyeckue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYecKrue cBoMcTBa. OKCHIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Quznueckue U XUMHYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneuuduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOc0o0a IMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coiau CepHON KUCTOThI, KAYECTBEHHAs! pEAKIMs Ha
cyabdar-uoH. HaxoxnaeHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 37MeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
bu3nyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKkue 1 XMMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenre. Com aMMOHUS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  cleludpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
yno0opeHuil. XuMru4YecKoe 3arps3HeHUe OKPYKaloIIe cpelibl COeMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoB). Docdop,



ajuioTponHeie Moaudukanuu ¢Gocdopa, GuznUecKkue U XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUe U XMMHUYECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaTtoB B KaueCcTBE MUHEPAIbHBIX YI00pEHUH.

OoOmas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOIIHBIC
MOAM(UKALIUKM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MUYECKUE U XHUMHYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npupojie. OKCUIbl yriiepojaa, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJlyYeHUE W TMPUMEHEHHE. DKOJIOTMYECKHEe MPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOTO MOTEIJIEHUS KIUMaTa, MNapHUKOBBIMA
abdexT. YronbpHas KucaoTa U €€ coiu, ux (GU3NIECKUe U XMMHUYECKUE CBOICTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUITMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHavasIbHBIE MTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKThl UX MepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKUpaX, O€IKax, yriieBojgax — U X
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJYYEHHE H
npuMenenue. CoenuHeHus: KpeMHusi B mpupoje. OOuue mnpeacraBieHus: o0
okcunie kpemaus (IV) u kpemaueBo kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOTO MCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAJIOB B IOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawIue (PU3NYECKHe W XUMHUUYECKHE CBOMCTBA
raJlorTeHOB M WX COCAMHEHUH (BO3MOXKHO WCIIOIB30BaHUE BHUACOMATEPUATIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu cepel ©u €€  CcOeAUHEHUsSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHUATIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUs caxapa Mo JCUCTBHEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, HW3YYEHHUE XUMHYECKUX CBOMCTB
pa30aBJICHHON CEPHOI KUCIIOTHI, MPOBEICHNE KaYeCTBEHHON PEaKIuu Ha CyibdaT-
WOH W HaOmIoJieHWe MpHu3Haka e€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3NYECKUMHU
cBoiicTBamMu a3zora, (Gochopa W HX COCAMHEHHWH (BO3MOXKHO WCIOJIb30BAHUE



BHJIEOMATEepUaIIOB), oOpa3iaMu a30THBIX U (POCHOPHBIX YI0OpEeHUH, MOJydYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUs, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KHCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoZEenen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
poLecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, PacliO3HABAaHUE U U3YUYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-HOHbl WM M3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHJIMKATHOM NPOMBINUIEHHOCTH, PELUIEHUE OSKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenume HeMeTaJUIbl U UX COCTUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKA XMMUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux siemeHtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTauioB. MeTrayundeckasi CBsi3b U
METAJIMYECKAs] ~ KPUCTAJUIMYECKass  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HamnpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl ToydeHuss MeTaioB. [loHATHE O KOppo3WHM METAIOB, OCHOBHBIE
CcrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, JIOPATIOMUHUMN,
OpoH32a) U X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucreme XMMHUYECKHUX
sanemenToB . 1. MenaeneeBa, CTpO€HHE MX ATOMOB, HAXOXJIEHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCUABI HaTpusi M Kanusg. IIprMeHeHHe MIeOYHBIX METAIUIOB U HUX
COCIMHEHUM.

[[lenoyno3emenbHble METAUIbl MarHuii W KaJblMi: IIOJIOXKECHHE B
[lepnognueckor cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaxOXJeHUe B rpupoae. Pu3snueckue 1 XMMHYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelnve coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIoJ103)keHue B [leproinueckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoOeHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoii cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpuporec. Dusznyeckue u
XUMHUYECKHE CBOMCTRA xkene3a. OKcubl, ruipokcu bl U conu xxenesa (I1) u sxenesa
(1), ux cocraB, CBOWCTBA U TOJyUEHUE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYECHHE PpE3YJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJA
KJIbI[USI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXXKHO ~ HCIOJB30BAaHWE  BHUICOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUEeCTBECHHBIX PEAKIMA HAa WOHBI: MarHus, KajblMs, AJIIOMUHUS, [IMHKA, Keje3a
(I u xenesza (111), mexu (11), HaOmrONCHME W ONMCAHUE MPOIIECCOB OKPAITHBAHHS
IJJaMEHH HWOHAaMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB T'MIPOKCHIA AIFOMUHUSA
Y TUAPOKCHUJIA IMHKA, PEUIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHnelmue
METAJUJIBI U KX COCTUHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM ueloBeka. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpY’Karolleh cpeibl (MpeaeiabHas I0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun 3K0JIOrHYeCKUX
po0em.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB MaTepualioB (CTEKJO, CIUIABbI METAUIOB, MOJIUMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aToMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbl, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUTMYECKas
pemérka, CIuIaBbl, (PU3MUECKUE BEJIWYWHBI, €AMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.



buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPATbHBIC
yI00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE = pE3yJIbTaThl ~ OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEHUE OIbITA ICSITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpMaimei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHUE W TOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMaAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0003HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBUil  OE30MACHOCTH TpU  OOpallleHUH C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJOHKEHUS 00pa30BaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAMUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyecKOMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIOJICHUS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  OKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOU
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPECTABICHUN BBISBIISITH U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABJIICHHBIE BOIPOCHl B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJOM IMpoIllecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPHPETUPOBATH HWH(OOpPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO MCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIIOJIb30BaTh MW AHAJIM3MPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHHE OKpYXKarolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WIM) JIUCKYCCHHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIIIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ NPEIACTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; [eNaTh MPE3CHTAIHIO
pe3yabTaTOB BBIMOTHEHUS XUMHUYECKOTO JIKCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABAaTEIbHOM M HMCCIIEJIOBATENBCKON  JEATENBHOCTH TPU  PEHICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uIuii (00CyXIeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelNejeHHe KpPUTEpUEeB IO OILIEHKE KauyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENH eSTEIbHOCTH, IJIaHHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BRIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT y4eOHbIX U
MO3HABATEJbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh MM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTyYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKITUSIX,
OLICHWBATh COOTBETCTBUE IOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIOJIb30BaTh U AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jlaraéMble B yCIOBUH 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJEp)KaHUsl, YCTAaHOBJIEHHOTO MaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JneucTBul, crnenuduueckue A TpeAMETHONM o01acTu  «XUMHS», BB
NESITEIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHMS, €ro  HWHTEepPHpeTalnH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHIX.

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpacKpbIBaTb CMBICJ OCHOBHBIX XHMHYECKUX TIOHSITHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CI0KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIICHb
OKHUCJICHHS, XUMUYECKasl PEaKITis, XUMUIECKast CBS3b, TEIUIOBOU d(PdeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, BJICKTPOIUTHYECKAs IUCCOLMALNSA, PEAKIIMA HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHCJIUTEIb,  BOCCTAHOBUTEIb, OKHCICHHME M  BOCCTaHOBJICHHE,
ajutoTponus, aMm(pOTepHOCTh, XUMHUYECKas CBI3b (KOBaJICHTHas, MOHHAs,
MeTaJTMYecKas), KpUCTAIMYecKass pemneTka, KOpPpo3us METaJlIoB,
CIUIaBbI, CKOpPOCTb XHMMHYECKOM PEAKIUH, TMPEACIbHO JONMyCTHUMAast
xoHueHTpaus [1/IK Bemecrsa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHU W
MIPUMEHATH TH TOHSTHUSA MPU OMTMCAHUH BEIIIECTB U UX MPEBPAILICHUN;

e HCIOJIB30BaTh XHUMHUYECKYH) CHMBOJUKY IS COCTaBIICHHS (QopMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUA;

e ONPEAEHATHh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmyrnam, BHUJI XUMHUYECKOU
CBs3U (KOBaJCHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PEMIETKN KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JICMOHCTPUPOBAaTh €ro IMOHMMAaHHWE: ONHUCHIBATH M XapaKTEPU30BaTh
Tabauunyo Gopmy Ilepuogndyeckold CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pa3uyarth TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003Ha4YCHUS, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMM  XApPaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTA B M3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B



npejesiax MaJlbIX MEePUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peaknuu (10 YKUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO0 TEIIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBA TIPOCTHIX U CIIOXKHBIX BEIIECTB, TMOJATBEPXKAas OIHUCAHUC
MpUMEpPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJIEKTPOJUTHUYECKON JHUCCOIMAIMU  KHUCIIOT,
HIeJIOYEH U COJIeH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIIECTBOBAHUC
TEHETUYECKOM CBS3HM MEK/Ty BEIIECCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBpPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coONoaTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaimeHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBHITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
uonua-, kapOonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTEPAIIMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHN3
U CHHTE3, CpaBHEHHE, OO0OOIIEeHHe, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — JUIA WM3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE



9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHUE



9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepuoauueckuii 3aK0OH.
[Tepnonuueckas cucrema 1 01.09 bubnnoreka [JOK
XMMHYECKUX 3j1eMenToB JI. U. ' https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XUMHUYECKUX AJIEMEHTOB 1 03.09 bubmorexa HOK
i ' https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB
Kiaccudukanust 1 HOMEHKIIaTypa 1 08.09 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2
Bunpl XUMUYEeCKOM CBS3H M TUIIBI 1 10.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIETOK ' https://m.edsoo.ru/00adbac6
KonTpoubsnas padora Nel mo reme
«[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1 15.09
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccugukarus Xxumuueckux 1 17.09 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU
eakuu. IIoHsATHE O TOMOT€HHEIX U 1 22.09 bubmorexa LIOK
P ’ ' https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
@DaKTOpBbl, BIUSIONINE HA CKOPOCTh 1 24.09 bubmorexa [JOK
Pbl, C m p ’ https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKIINU U TTOJIOKEHNE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9 29.09
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble 01.10 Bubmorexa ITOK
A HHATLIHL ' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
bu6mmorexa [IOK
11 HouHble ypaBHEHUS peaKIIni 06.10
yp peartt https://m.edsoo.ru/00add448
XUMHUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI 08.10 bubmaorexa LIOK
puﬂ ' https://m.edsoo.ru/00add5d8
00 JIEKTPOJIMTHICCKOM JUCCOIIHAIITN
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
noImoTeKa
13 [IpEACTABIIEHUI 00 13.10
ped N https://m.edsoo.ru/00add8b2
SIEKTPOJIMTUYCCKOM TUCCOITHAIITN
bu6mmoreka [IOK
14 TTousTie o runponze coien 15.10
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS 50.10 bubmuorexa [JOK
3HAHUMN ' https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perienne >KCriepuMeHTAIbHBIX 22.10 bubmiorexa IJOK
p ' https://m.edsoo.ru/00addbfa
3a1a4»
KonTtpoJuanHast padora Ne2 mo treme
17 «SJ'ICIE[ onHTI/queCKa;I UCCOLAAIUA 10.11 bubmorexa LIOK
P 8 HHATHA. ) https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUH B PACTBOPAX)
OO01mast XapakTeprCTHKA TaJIOTCHOB.
18 XUMHAYECKHUE CBOMCTBA HA IIPUMEDPE 12.11 Brbmrorexa IOK
pumep ' https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIO0Ta, 17.11 bubnmuotexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI 19.11 bubmorexa HOK
YACHIS . ’ ' https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMUYECKHUX PEaKIUi, €CIIH OJUH U3 24.11
https://m.edso00.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB 6.1 bubnuorexa [JOK
VIA-rpymimsl ' https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI 0L12 bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, 03.12 bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA ' https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA 08.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. 10.12 bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a 1512 bu6mmorexa [IOK
MPOAYKTa PeaKIuu ' https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB 17.12 bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, OIYUCHUE B 22.12
i https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro 24.12 bubmorexa HOK
. v 13X ' https://m.edso00.ru/00adf180
CBOWCTBY»
A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
31 N 29.12
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX Eub 10K
nOJIMOTEeKA
32 00peHuid. XUMHYECKOE 12.01
yAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u 14.01 bubmorexa [JOK
p N ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B
34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. 1901 bubnuotexa [JOK
3arps3HeHHe IPUPOJHOM Cpebl ' https://m.edso00.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B
35 npu i e imnIzIeCKie Y XUMHUYECKHUE 21.01 bubmorexa HOK
PUPOAE, ' https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u 26.01 bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

" bubnmoreka [JOK

37 YronpHas KUCIIOTa U €€ COITU 28.01 htts://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme

38 "ITosrydyeHune yrieKucioro rasa. 02.02 bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O 04.02 Bubmorexa ITOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
. bubmuorexa [JOK

40 Kpemnuii u ero coenunenus 09.02 https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME 11.02 bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHEHUS)

KonTpoasHnas padora Ne3 mo tem
42 «]E(;amz(e)ﬁmue H:Mg:aﬂﬂjliil 1/1?( o 16.02 bubmorexa [JOK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS)
OO61mas xapakTepUCTHKa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBsI3b U 18.02 bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METAJIJIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

44 DNEKTPOXUMHUYECKUH psifg 25.02 bubmorexa HOK

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 ABHEHHUSAM XHMHYECKHX PEaKIIHI 02.03 bubmorexa LHOK
P pearti, ' https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
bubmuoreka [JOK
46 I1 04.03
OHATHE O KOPPO3HI METAILIIOB https://m.edsoo0.ru/00ae1278
bubmuorexa [JOK
47 11.03
IHenoumpie MeTanbl https://m.edsoo.ru/00ae14b2
OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
48 16.03
KaJnus https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
49 y y 18.03
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
bu6mmorexa [IOK
50 B 7 23.03
KHCHIIHE COCAMICHHA KabHHA https://m.edsoo.ru/00ael15e8
51 O6O6HUICHI/IG W CUCTEMaTH3alINs 55 03
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ 06.04 bu6mmoreka [JOK
yCTpaHeHHs ' https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "JKécTkocTh BOALI 1 METOJIBI €€ 08.04 bubmmorexa [TOK
\ 8 A ' https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A 7| 13.04
JTEOMIHITH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U 1504 bubnnoreka [JOK
TUAPOKCHIA ' https://m.edsoo.ru/00aelc64
56 Keneso 20.04 bubmorexa HOK

https://m.edsoo.ru/00ael1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (11 u xemnesa (I11) 2204 https://m.edsoo.ru/00ae35e6
58 0606LEI€HI/IC U CHCTeMaTHU3aIs 57 04
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 . 29.04
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU 04.05 bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuu
61 06061£leHI/Ie U CHCTEeMaTu3allus 06.05
3HAHUH
KonTposbnas padora Ned4 o reme
62 «Baxueimme MeTaubl 1 UX 11.05
COETUHEHUS
63 BemectBa u Marepuansl B 13.05 bubnuoreka [IOK
MMOBCETHEBHOM KU3HU YEIOBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE 18.05 bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun 20.05 bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U 25 05 bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBHelit ypok. O6001ICHHE U bubnmnoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

27.05

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI

9 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «BemiecTBo 1 XUMUYECKas! pEAKLIMS»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHUYECKHX TOHSITHH: pacTBOD,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, JIICKTPOIUTHYECKAsT JIUCCOLMALINS,
peakiMy MOHHOTO0 OOMEHa, KaTaju3aTop, XMMHUYECKOE PaBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKUCITUTEIbHOBOCCTAHOBHUTEIIbHBIC peakiuu, OKHUCITUTENb,
BOCCTAHOBUTEJIb, OKHCIIEHHE UM BOCCTAHOBIICHHE, aJUIOTPOIHUS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
MeTallIn4ecKasi), KpUCTAJUTMUecKas peméTka, CIUIaBbl, CKOPOCTh

XAMHYECKON PeaKuu

1.2

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

MMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

13

COCTABJISITh YPAaBHEHUS AJIEKTPOJUTUYECKOM IUCCOLMALMU KHCIIOT,
LICJI0YEH U COJIEH, IOJIHBIE M COKPALEHHBIC YPAaBHEHUs pPEaKLHUU

HOHHOTO OOMEHA

1.4

1.5

PaCKphIBaTh CYHIHOCTH OKHCIIMTCIbHO-BOCCTAHOBHUTCIIbHBIX pCaKHI/II\/'I

MoCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OanaHca dTUX peaKuHﬁ
MMpOBOAUTDH pacqéTm 10 YPaBHCHHUIO XUMHYSCKOMN pcakuuu

IIo temam: «HeMeTamnpl M HMX COCAUHEHHUS» U «MeTaaabl U HX

COEITMHEHM S

2.1

XapaKTCPU30BaTh (OHI/ICLIBaTL) O6H_[I/Ie )51 CHCI_[I/I(I)I/I‘-IGCKI/IC XUMHUYCCKUC
CBOMCTBa MMPOCTBIX MW CJIIOKHBIX BCEIICCTB, IMOATBCPKIAA OIIMCAHUC
npuMepaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX

XUMHYECKHUX PEaKInn

2.2

COCTaBJIATE YPAaBHCHUSA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

T€HETUYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB




2.3

MMPOrHO3UPOBATH CBOICTBa BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IIPOTCKAHUA XHMHUUYCCKHX npeBpameHHﬁ B PAa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYAOH H
7a00paTOPHBIM O00OPY/IOBAaHHMEM, a TaKXKE IpaBUJIaM OOpAIECHUS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUUYECKHX OIBITOB IO IMOJYYEHHUIO U COOMpaHHUIO

ra3o00pa3HbIX BEUIECTB (AMMHUAKa M YIIIEKHCIIOTO Ta3a)

2.5

IIPOBOJUTH PEAKUMUH, IOATBEPKIAIOIIUE KAYECTBEHHBIM COCTaB
pa3IUYHBIX BEIIECTB: pACIO3HABATh OINBITHBIM MYTEM XJIOPHI-,
Opomun, wommn, KapOoHat, (ocdar, cwimkar, cyiubdar,
TUIPOKCUMOHBI, KaTHOHBI AMMOHHS, HOHBI H3YYEHHBIX METAJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPIAHUYECKUX BEIIECTB

ITo Teme: «XuUMHS 1 OKPYKAKOLLIAsI CpEIa

3.1

pacKpbIiBaTb  CMBICJI  OCHOBHBIX XHMHYCCKHUX TTOHSATHH: HI[K

BCIICCTBA; KOPPO3UAd METAJIJIOB

3.2

MPUMEHATh OCHOBHBIE OTNEPALMH MBICIUTEIBHON JCSITEIBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTU3allnIo,
BBISIBICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — IS U3y4EHUS
CBOMCTB BEIIECTB M XUMUYECKHX PEaKUUW; €CTeCTBEHHOHAYyYHbIE
METO/bl TO3HAHWUA — HAOJIOJIeHHUe, H3MEpPEHUe, MOJEITUPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

11

1.2

BemectBo B XumMudeckas peaKkuusi. HOBTOpCHI/Ie

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema XuMu4eckux 3yemeHToB J[. 1.
MenpeneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
XMMHYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kalusl, KaJblUd U HX
COCAMHEHHI B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B llepuomnueckoi

CUCTCMC U CTPOCHHUECM UX aTOMOB

CrpoeHne BelecTBa: BHJABl XUMHMYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTDh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKH
U BUJa XUMHU4eckoll csa3u. Knaccudukanus 1 HOMEHKIIaTypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIUXCS K  PAsJIMYHBIM  KjaccaM HEOPraHWYECKUX  COCIUHEHU,

IFCHECTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanys XuMU4ecKiX peaklui 1Mo pa3auyHbIM MpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIIECTB, MO TEIIOBOMY 3¢ dekTy, Mo
W3MEHEHHUIO CTENEHEH OKHUCIIEHUS XMMHYECKHUX 3JIEMEHTOB, 10 00paTHUMOCTH,
[0 y4yacTHUIO KaTaiu3aTopa). OK30- U  DSHIOTEPMUYECKHE  PpeakiuH,

TEPMOXUMHNYCCKUC YPABHCHU. Ilonsitue o CKOpPOCTH XHUMHYISCKOM pCakuuun

14

[TonsiTue 00 O6paTI/IMBIX u HeO6paTI/IMLIX XUMHUYCCKUX PCAKIUAX. IlonsTue o
TOMOT'CHHBIX M I'€TCPOrCHHBLIX PCAKIUAX. IlonsiTHe 0 XUMHYECKOM PaBHOBCCHUU.
cDaI(TopBI, BJIMAIOINHUEC Ha CKOPOCTb XUMHYECKOU pCakiun MW IOJOXKCHUC

XUMHYECKOT'O paBHOBECHUA

1.5

1.6

OKHCIIUTENTBHO-BOCCTAHOBUTEIIBHBIE peakuuu, 3JEKTPOHHBIN OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHHUE  ypaBHEHHM
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAaKIUH C HCIOIb30BAHMEM METOJA
3JIEKTPOHHOTO OanaHca

Teopust RJIEKTPOIIMTUYECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEDIEKTPOIUTHI.
Katnonsl, aHnoHbsl. MexaHn3M AUCCOLMAIMN BELIECTB C PA3JINYHBIMU BHJIAMHU

XAMHUYECKOH cBs3U. CTEIeHD Jucconuanuu. CunabHbIe U CclIa0bIe OJICKTPOJIUTHI.




1.7

Peakiiun moHHOTO OOMEHa. YCJIOBHS NPOTEKAHUS PeaKLUUii MOHHOTO OOMEHa,
IIOJIHBIE M COKpPAIIEHHBIE HOHHBIC ypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBAaHMH H COJEH B CBET€ NPEIACTABICHHUNA OO0 3JICKTPOIUTUICCKON

Aucconnanuu. KauecTtBeHHBIE P€aKnu Ha HOHBI. IlonsTue o THOPOJIN3E coJieit

XUMUUYECKUI SKCIEPUMEHT: O3HAKOMJICHHE C MOJCNSIMH KPHUCTALTHYSCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
alMasa), CIOXKHBIX BEHIECTB (XJIOPHUIA HATPHs); HCCICIOBAHHUE 3aBHCUMOCTH
CKOPOCTH XHUMHYECKOH pEakIuh OT BO3JICHCTBHS pPAa3IUYHBIX (HaKTOPOB;
UCCIIEIOBAaHME  JJICKTPOIIPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Mpolecca
JAUCCOLMAMM  KUCIOT, INeNo4eld M coiied  (BO3MOXKHO —HCIIOJIb30BAaHHE
BUJICOMATEPHAIOB); IPOBEJCHHE OIBITOB, WUIIOCTPUPYIOIINX PU3HAKA
MPOTEKaHHs Peakuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
o0pa3oBaHUE BOIbI); OINBITOB, HJUTIOCTPUPYIOIIUX MPUMEPbl OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKLUUi (FOpEHHE, peaKlUu pPa3JIoKEHUs, COEINHEHUs);
pacrno3HaBaHWEe HEOPTaHUYECKHUX BELIECTB C MOMOIIBIO KAUeCTBECHHBIX PEAKIMI

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramisr 1 ux COCAMHCHUA

2.1

OO6miast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMcTBa MPOCThIX
BEIIECTB — TAJOr€HOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOAEHCTBUE C MeTaJUIaMH, HeMeTallJlaMH, IIejao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YeJIOBEKa. BaxkHellne XJIOpuabl U UX

HAXO0XJECHUE B IPUPOJIE

2.2

OOmast xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHBIE CTENeHN OKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIUN
KUCJIOpoJa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPOJ, CTPOECHHUE,
¢usnyeckue W XuMHUYeckue cBoMcTBa. OKCHIBI Cepbl KakK MpeICTaBUTENN
KHCJIOTHBIX OKCHIOB. CepHas KHCIOTa, GU3NYECKHE W XUMHYECKHE CBOWMCTBA
(oOmue Kak MpencTaBUTENs Kjacca KUCIOT U crnenupuyeckue). XuMHUECKUe
peakiuu, JeKale B OCHOBE MPOMBIINIICHHOTO croco0a IMOydeHHsI CepHOU
kucioThl. Ilpumenenne. Conu CepHOM KHCIIOTHI, KaueCTBEHHAas pEaklMs Ha
cynbdar-uoH. HaxoxkmeHue cepbl U €€ COeMHEHUI B mpupoae. XUMHUYIECKOe

3arpsi3HEHUE OKPYKAIOIIeH Cpelbl COCAMHEHUSIMU CEpbl (KUCIOTHBIE JTOMKIM,




3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAICHUS

2.3

OOmast xapaktepuctuka s5eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUs
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IIPUPOJIE,
¢usnveckue U XUMU4ecknue coiictea. Kpyrosopor a3ora B npupojae. AMMHAK,
ero (u3nM4eckue W XMMUYECKHE CBOMCTBa, ModydyeHue u npumeHenue. Comnu
adMMOHUNA, ux (1)I/I3I/I‘ICCKI/IC u XUMHUYCCKUC CBOFICTBEI, IMPUMCHCHHUC.
KayecTBeHHast peakuusi Ha MOHbI aMMOHHMs. A30THasl KUCIOTa, €€ MOJyuyeHHeE,
du3nuecKkne W XUMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENS Kiacca
KUCIOT U crneuuduyeckue). Mcnoab3oBaHue HUTPATOB M COJICH aMMOHMS B
KAauecTBE MHUHEPAIbHBIX yN0OpeHHil. XUMUYECKOE 3arps3HEHHE OKpYXKarollen
Cpezbl COEMHEHUAMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3/yXa, MIOUBbI

1 BOJJOEMOB)

2.4

2.5

®ocdop, ammorpornHsie MoguduKanuu (Gocdopa, Gu3NIECKHe U XUMUIECKUE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas xkuciaora, ¢GU3NYECKUE U
XUMHYECKHE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KadecTBe

MUHEPAIBHBIX YI0OPEHHI

Obmas xapaktepuctuka 31eMeHToB IVA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIE CTEINIEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
Moau(UKaIMKM, paclpocTpaHeHHEe B MpUPOJe, (U3HUECKHe M XUMHYECKHE
cBoiictBa. Axcopomusi. Kpyrosopot yriepoaa B npupone. OKcuabl yriepona,
uX (QU3NYECKHe M XUMHYECKHE CBOMCTBA, NEHCTBUE Ha >KUBBIE OPTraHU3MBI,
MOJTyYeHUE U TIPUMEHEHHUE. DKOJIOTUYECKUE TPOOIEMBI, CBA3aHHBIE C OKCHUIIOM
yraepona(lV); rumoresa rino0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIH
addexr. YrompHas kuciora U €€ con, UX (UINYECKHE U XUMUUYECKUE
CBOICTBa, Mony4yeHHe W mpuMeHeHHe. KauecTBeHHass peakiusi Ha KapOoHaT-
nonsl. Mcnons3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

2.7

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBaX KaK O COETUHEHUSX
yriaepona (MeTaH, 3TaH, STWIEH, AaleTWIEH, 3TaHOJ, IJIMIEPUH, YKCYCHas
kucnora). UIx coctaB u xumuyeckoe ctpoeHue. I[lonstue o Ouoiormuecku
BaXHBIX BEIECTBAX: XMpaX, OelKax, YriaeBoJaXx — M HX pPOJHU B HKU3HU
yenoBeka. MaTepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPraHMYECKUX

COeTUHEHUN

KpCMHHﬁ, €ro (I)I/I3I/I‘-ICCI(I/IC n  XUMHYCCKHC CBOﬁCTBa, MoJIydeHueC H

npuMmenenue. CoenuHeHus: KpemMHHUs B mpupoze. OO6mue mpenctaBieHus 00




2.8

okcuae kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHUE B
ObITY, MEIUIIMHE, POMBIIIIEHHOCTU. BajkHele cTpouTenbHble MaTepHalbl:
KepaMHKa, CTEKJI0, IIEMEHT, OeTOoH, >ene300eroH. IIpobaembr Ge3omacHOro

HCIIOJIB30BAHHUA CTPOUTECIIBHBIX MaTCpUaioB B HOBCCHHGBHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEILIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKLMA HA XJIOPUA-
HMOHbI M HaOJIIOJCHHE MPU3HAKOB HX IPOTEKaHMs; OIBITHL, OTpa)KarolIue
¢u3nveckne 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCIOJIb30BAaHUE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C O0pa3laMu XJIOPUIOB
(rajoreHuIOB); O3HAKOMIICHHME C oOOpasmaMu cepbl U e COCAMHCHHSIMH
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyrIIMBaHUs caxapa MOoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHON KHCIIOTHI;
U3yuyeHHe XMMUYECKUX CBOMCTB pa30aBIIEHHOW CEpHOM KHCIOTHI, MPOBEJICHUE
KayeCTBEHHOW peakuuu Ha Cynb(par-uoH W HaONIOJeHHe Tpu3HaKa ¢
IIPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEPUAIIOB), O0pa3LamMu
a30THBIX U (ochHOpHBIX yIOOpEHUH; MOTydYeHUe, coOOMpaHue, paclio3HaBaHUE U
M3Y4YEHHUE CBOICTB aMMMaKa; IPOBEIECHHME KaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMS U (Qocdar-uOH U U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
UCMOJIb30BaHUE BHUIEOMATEPUANIOB); M3Y4YEHUE MOJeNell KpUCTaTUTMYECKHX
pem€rok anMmasa, rpaduta, ¢yjuiepeHa; O03HAKOMJIEHHE C IPOILIECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOra3a; IOJIyueHue, coOMpaHHe, paclo3HaBaHUE U H3YUYEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHWE KAaueCTBEHHBIX pEaKUMi Ha KapOoHaT- H
CIJIMKAaT-HOHBbl M H3yY€HUE MPU3HAKOB HX TPOTEKAHUS; O3HAKOMIIEHUE C
MIPOAYKIMEN CHJIMKATHOM IPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHbBIX

3a7a4 o TeMe «BaxkHele HeMeTaIbl U UX COSTUHEHU

Mertamisl 1 uX COCIUHCHUA

3.1

3.2

OO1m1ast XapakTeprCTUKa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxennss B Ilepuonnueckod cucreMe XUMHYECKHX d3ieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHne MeTaioB. MeTamindeckas CBsI3b U
METaJUIMYECKasi KpUCTAUIMYECKass pPemeTKa. OJIEKTPOXMMHYECKUH  psij

HaHpH)KCHI/Iﬁ MCTAJJIOB

dusnuecKkue ¥ XUMHUYECKHE CBOMCTBAa MeTayuioB. OOIIHe crocoObl MOTydeHus




MeTayioB. [ToHSITHE 0 KOPPO3UU METAIIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI UX OT
koppos3uu. CriaBsl (CTallb, YyT'yH, JIOPATIOMUHUI, OpOH3a) U UX MPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

3.3

[Ilenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
utemeHToB JI.W. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanusi). OKCHIIbI U
TMJIPOKCUABl HaTpus M Kanus. [IpuMeHeHHe IIEeJOoYHbIX METaJIOB U X

COE€IUHEHUN

3.4

IIlenoyHO3eMeENbHBICE  METAIbl MarHuid W KajbIUW: TOJIOXKEHHUE B
Ilepuonuueckoi cucreme xumuueckux sneMeHToB J[.1. MenaeneeBa; ctpoeHue
WX aTOMOB; HaxoXXJAeHue B npupoje. PU3NYeCKUe U XUMHUYECKHUE CBOMCTBA
MarHus W Kaublusl. BaxHeilmme coeauHEHUs KanbIus (OKCHI, THAPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

3.7

AmOMUHMI: TIONIOXKEHUE B llepuoaumyeckoil cucTeMe XMMHUYECKHUX 3JIEMEHTOB
JI.. MenaeneeBa; CTpOCHHE aToMa; HaxoxkjaeHue B mpupozae. duzmyeckue u
XUMHAYECKHE CBOMCTBA AIFOMUHUS. AM(OTEpPHBIC CBONCTBA OKCUJIA U THIPOKCHIA

AJIFOMHUHUA

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMudeckux 3neMeHToB J[. M.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcupl, ruapoxkcuabl u conu skenesa(ll) u

xene3a(lll), ux cocras, cBOICTBa U MONTyUYeHUE

XUMHUECKUI SKCIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3ljaMH METalJIOB U CIUIABOB,
X (u3nuecKkUMH CBOMCTBAMM; U3YYEHHE pE3yJIbTaTOB KOPPO3HH METAIJIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAJIOB), ocoOeHHocTe
B3aMMOJICHCTBUSL  OKCHJA KalblUs W HATpus C BOAOM  (BO3MOXKHO
UCMOJIb30BAHUE BUJIEOMATEPHAJIOB); MCCIEOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO  MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAaKIMi Ha HOHBI
(MarHus, Kanblusi, amoMmuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ICHNEe M OMHCAHUE MPOLIECCOB OKPALIMBaHUA MJIAMEHU MOHAMH HATpPHUA,
Kamuss M Kanblusg  (BO3MOXKHO  MCIIOJIb30BAaHME  BHJEOMAaTEpHAaJIOB);
uccieioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHMS U TUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEpUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeilre MeTamibl 1

nX COCANHCHUA»

XuMHS ¥ OKpYXKarolas cpeaa




4.1

4.2

Hosble maTepuansl u TexHonoruu. BemiectBa n marepuanbl B MTOBCEAHEBHOU
JKU3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYECKHX peakiuii B ObiTy. [lepBas momomip Mpu XUMHYECKHUX OXKOTax M

OTpaBJICHUAX

OCHOBBI ~ 3KOJIOTMYECKOM  IpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHue
okpyxaromerd cpeast [TIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, HedTh),

MPOAYKTHI UX EPEPadOTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH

4.3

XUMHUYECKUH SKCIIEPHUMEHT: M3y4YeHHE 00pa3lioB MAaTEPUAIOB (CTEKJIO, CIIaBbI

MCTAJJIOB, ITOJIUMCPHLIC MaTepI/IaHLI)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHUMAHHE OOBEKTHBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaxunﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NESITEIBHOCTH, CBI3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HpPOQUIBHOIO MpeaMeTa

MIPH MEPEX0/I€ Ha YPOBEHb CPEHETO 0011Iero o0pa3oBaHus

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XUMHWYECKHUE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE M CIOYKHOE BEIIECTBO, OJHOPOAHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuys, peakuuu COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMellleHus, peakuy oOMeHa, TeIUIoBOW A(PQEKT peakluu, 5K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEMHEHUH, MacCOBasl JIOJIS U MPOLEHTHAs KOHUEHTpaIUs

BCIICCTBA B paCTBOPC, AAPO aToMa, BHCKTpOHHBIﬁ clion aToMa, aTOMHas




opOuTanb, paguyc aroma, BaJIEHTHOCTb, CTENEHb OKHUCICHUS,
XMMHUECKasi CBA3b, AIEKTPOOTPUIIATETIBHOCTD, TOJISIPHAs ¥ HETOJIspHast
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUIMYECKass pemérka (aTroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHWOH, DJICKTPOJIUT M HEIJIEKTPOJIHT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKIMM HMOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIE ~ PEAaKUUH,  OKHCIUTENIb |
BOCCTQHOBHTENb, OKHCICHHE M  BOCCTAHOBICHHE, OJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
Hepﬂonnqecxnﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

2.3

3.1

3.2

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAss ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Aucconruanumn
Bnangenue ocHoBamMu XUMHYCCKOH I'paMOTHOCTH, BKJ'IIO‘IaIOH_IeI‘;IZ

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIEC BEIIECTBA H MAaTEPHAIIBI
(B TOM yHCIe MHHEpaJbHbIE YAOOpPEHMs, METaulbl U CIUIABBI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yriasi, mpupoAHOTo Tras3a, He()TH) B OBITY, CEICKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HPUPOJIHYIO CpEy

yYMEHUE HMHTErpupoBaTh XMMHUYECKHE 3HAHMS CO 3HAHUSAMH JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMM WH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSIpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(bOpMaI_[I/IIO O BfHOIECTBaX, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

HCIIOJb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-HO3HaBaTeJ'IBHI)IX 3aaa4

BJ'IaJIeHI/Ie OCHOBaMH TOHSITHMHOTO arrmapara M CHMBOJIMYECKOT'O

A3bIKa XMMUH JUISI COCTaBJICHUsI (HOPMYJT HEOPTraHWYECKHX BEILECTB,




YpPaBHEHUN  XMMMYECKUX  PEaKkLUMi; OCHOBAMU  XHMHYECKOU
HomeHkatypsl (IUPAC u TpuBHanbHOIN)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHHUS DJIEMEHTA B HepHOﬂquCKOﬁ

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TI0 JHEPreTHUYECKUM
YPOBHSIM aTOMOB IIE€PBBIX TPEX NEPHOIOB, KA U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKHUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuoauueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenne knaccuuuupoBarh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaAKIINI
8 YMeHue onpenensrs:
8.1 BaJICHTHOCTh W CTEINEHb OKWCJICHHUS XUMHUYECKUX JJIEMEHTOB, 3apsi
' HOHa
8.2 BUJ XUMHYECKOH CBS3M W THUN KPUCTAIUTMUECKOH CTPYKTYphl B
' COCTMHCHUSX
8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHne xapakTepru3oBath (GU3NUECKUe U XUMUYECKUE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHu#, a3oT, ¢ocdop, cepa, XJOp, HATpui, Kajaud, Mar"ui,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM UHCJIE€ WX BOJHBIX PacTBOPOB (BOAa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaioB |-lIA rpynm, amromunus, menu (l), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (Il u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), ceprucras, cepHas, azoTtucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBasI KHCJIOTA U UX COJIH)
9.3 IIPOTHO3MPOBaTh M  XapaKTepu30BaThb CBOICTBAa  BELIECTB B




3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUSA, IMPUMCHCHHUC BCHICCTB B
3aBUCUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTH ITPOTCKAHUA XUMHYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUs pEaKLui, B

10 _
TOM YHUCJIE:
10.1 peaKkIuii HOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHi
10.3 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOTO JJIEMEHTA B COSAMHCHHUH
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ira30oB
114 [0 YpaBHEHHUSIM XHMHUYECKUX pEaKIUil M HaXOAUTh KOJIUYECTBO
' BEIIeCTBa, 00BEM M MacCy peareHTOB WIH MTPOYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  TOo3HaHuUA  (HaOIrOleHue,
191 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPH U3yYECHUH BEIIECTB U
' XUMHUYECKHX SIBJICHUW; YyMeHUEe CchOpMyIHpoBaTh MpodieMy U
MPEJIOKUTH MYTH €€ PEeIICHUs
122 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0# ¥ J1a0OpaTOpPHBIM 000PYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 37I0pOBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIETYIOIIUX XUMUUYECKUX IKCTIEPUMEHTOB:
131 W3YyYEHHE U OnMHucaHue (HU3MUYEeCKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/ISI/I‘ICCKI/IMPI n XUMHUYCCKUMH SIBJICHUSIMH, OIIBITHI,




WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEAKLIUN

13.2

U3y4eHHe CIIOCO00B pas/ieeH s cMecel

13.3

NOJYy4eHHE KHUCIOPOAA M M3Y4EHHE €ro CBOWCTB; IOJIy4CHHE
BOJIOPOJIa U M3YYEHHUE €ro CBOWCTB; MOJYYEHHME YIJIEKHCIOro rasa u

HU3YUCHHUC €TO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUCHUC CT'O CBOMCTB

13.4

135

13.6

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJeH

pPacTBOPEHHOIO BeLIeCTBa

IpUMEHEHHE WH/INKaTOPOB (;1akmyca, METUJIOpaHkKa u
¢denondTanenHa) I ONPENETICHUS XapaKTepa Cpelbl B PacTBOPAX

KHCJIOT U menoqeﬁ

WCCIICZIOBAHUE U  OMNHCAHUE CBOWCTB HEOPraHMYECKHX BEIIECTB
Pa3IUYHBIX KJIACCOB; U3YyYCHHE B3aUMOIEUCTBUS KHCIOT C METaJUIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMU, COJIIMH; TOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHUU;
BBITECHEHHE OJIHOIO MeTajlla JPyruM U3  pacTBopa  COJIH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U

IUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHCHHﬁ)); ((QHGKTpOHI/ITI/I‘leCKaSI
JUCCOLIM AL, «BakHelmmme HEMETaUIbI U HUX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KauyeCTBEHHBIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI AMMOHUS, MarHusi, KajabIlHs, aTFOMHHHS,

xenesa (2+) u xenes3a (3+), menu (2+), nuHKA

14

VYMmenue:

141

14.2

NPpEACTaBIATL PE3YJIIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, l"pa(bI/IKOB n Ta6.]'H/III U BBIABJIATH OMIITUPUYCCKUC
3aKOHOMCPHOCTHU

YCTaHaBJIMBATDh CBA3U MCIKAY PCAJIbLHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMH
SABJICHUSAMHA H IMPOLECCaAaMH, IPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,

OOBSICHATH IPUYMHBI MHOTOOOpa3usl BEIIECTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [TepBoHayanbHbIE XUMUYECKUE TTOHATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: CMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKUX
' 351eMeHTOB. [IpocThie U C0XKHbIE BELIECTBA.
13 Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX J1eMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCUTENbHAs AaTOMHas Macca.
14 OTtHOcHUTENBbHAS MOJIEKYJIsIpHas Macca. MaccoBas J0Jsl XMMUUYECKOIO 3JIEMEHTa
B COCJIMHEHUU
L5 KonmaectBo BemecTBa. Monb. Monsipaass Macca. MousipHbIE 00BEM Ta30B.
' B3anMocBsI3b KOJIMUECTBA, MAacChl U YUCIIA CTPYKTYPHBIX €MHUI] BELIECTBA
16 dusnuecKkue U XUMHUUYECKHE SIBICHUSA. XUMHUECKas peakuus U e€ MpPU3HAKH.
' 3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHYECKUE YPaBHEHNUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucTemMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema XuMu4deckux aemeHTos J1.1.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEepHO/ia U TPYIIIbI JIEMEHTA
Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XMMHUYECKHX 3JIEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HX COEAUHEHUH B
COOTBETCTBUM C TIOJIOKEHHWEM 3iIeMeHTOB B Ilepuoguueckoil cucreme u
CTPOEHHEM UX aTOMOB
3 CrpoeHue BeniecTBa
Xumnueckass cBs3b. KoBaneHTHass (MOnspHass W HEMOJSIPHAsi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  oHHas  cBs3b.

Meranauueckas cBSI3b




3.2

Tunel KpUCTAIMYECKUX PEIIETOK (aTOMHas, WOHHAsA, MeETaInyecKas),
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKON PEMIETKHM U BHUIA

XAMHUYECKON CBA3U

4.1

4.2

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnel U ux

COCAMHCHUS. MeTtamisl 1 uX COCAUHECHUA

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
HecosieoOpa3yrolye; OCHOBaHMW (IIETOYM W HEPAaCTBOPHUMBIC OCHOBAHWS);
KACIOT  (KHCIOpOJCOAepKalMe ¢  OECKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CpPEIHUX M KHUCIIBIX)

duznyeckne W XMMHYSCKHE CBOMCTBaA IMPOCTBIX  BCHICCTB-HECMCTAJJIOB!

BOJIOPO/Ia, XJIOpa, KUCIOPOa, Cepbl, a30ta, hochopa, yriepoa, KpeMHUsI

4.3

4.4

duznyueckrie W XMMHYECKHE CBOMCTBa IMPOCTBIX BCHICCTB-MCTAJJIOB: JIUTHA,
HaTpu:A, Kajiud, Marovusd W KaJlbOWsdA, aJJlOMHUHUA, JKCIIC3a. BHCKTPOXI/IMI/I‘-ICCKI/H\/JI

paa HaHpH)KeHI/Iﬁ MCTAlJI0B

duszndeckrue U XMMHYECKUE CBOMCTBA BOAOPOIHBIX COC,I[I/IHCHI/Iﬁ HEMCTAJJIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHUAKA

4.5

dusnyeckue U XUMHUYECKHUE CBOWCTBA OKCHAOB HemetaiwioB: cepel (IV, VI),
asora(ll, 1V, V), docdopa(lll, V), yriepona(ll, 1V), xpemuus(1V). TTonyuenune

OKCHJOB HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoictBa okcunoB: MetamwioB IA-IIIA rpymn, munka, mequ(ll) u

xenesa(ll, 111). [Toay4enne oKCHUI0B METAILIOB

XUMHUECKUE CBOMCTBA OCHOBaHUHN M aM(OTEpHBIX TMIPOKCHIOB (Ha mpuMepe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). [lomyueHue ocHoBaHuil U
aM(pOTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJHON, CEpOBOIOPOAHOIM,
CEpHHUCTOM, CcepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yroipbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOW M a30THOM KHCIIOT.

[Tonyuyenue kucior
OO6ume xumMuyeckre cBoicTBa cpenux coneil. [lomyuenue comneit

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacnio3dHaBaHUC BOIOpOJ4, KHCIOpOJd, aMMHaAKa,

YTIIEKHCIIOTO Ta3a B 1JabopaTopuu
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[ToryueHne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. O01Iue

CIIOCOOBI TIOTYYEHUS METAJUIOB




4.12

I'enernueckas cBsI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ

XUMUYECKUE PEAKIIUN

5.1

Knaccudukanus XuMHUYeCKuX peakuuid MO pa3IMyHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAaKLMU BELIECTB, IO TemIoBoMy 3¢¢ekTy, 1Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMUYECKUX DJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoil 3¢ heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YpaBHEHUA. DK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPAaBHEHHUS
OKHCIUTEIIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHUCIUTENH U BOCCTAaHOBUTEIU.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OajaHc
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHON PEAKLIUU

Teopus anexTponutuyeckoi auccorranuy. KatuoHsl, aHMOHBL. DJIEKTPOJIUTHL U
HE3JIEKTPOIUThl. CHIIbHBIE U ci1a0ble 3JeKTPoIuThl. CTeNeHb AUCCOLUAIN

Peakuiuu mOHHOTO obMeHa. YciaoBHS IMPOTCKAaHUA peaKuHﬁ HMOHHOTI'O O6MCH8.,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHA ¥ OKpYXKarolas cpena

6.1

BemectBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YelOBeKa. besomacHoe
UCIOJIb30BaHUE BEUIECTB M XUMMUYECKUX peakuuil B jaboparopun U OBITY.

HepBaﬂ moMoup MMpru XUMHYCCKUX OKOIraX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawIIew cpeabl  (KUCIOTHBIC — JOXK[IH,
3arps3HEHUE MOYBBI, BO3yXa M BOJOEMOB), CIOCOOBI €ro MpPeAOTBPALICHUS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pELICHUH HKOJOIMYECKHX MpolieM. YcCuieHHe MapHUKOBOro »ddexra,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢pocdopa, yriaepona, KpeMHHUS U MX COCIUHEHUN B
ObITYy, MEIWLIMHE, TMPOMBIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, IIOPAIOMHUHMNA, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coeAuHeHul. [oHsTHe 0 KOppo3un METaljIoB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOPPO3UH

[IpupoaHble UCTOYHUKM YTIIIEBOAOPOAOB (Yroib, MNPUPOJIHBIA Tra3, He(PTh),

MIPOJIYKTHI MX TepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH

6.5

HepBOHa‘-IaJ'IBHBIe MOHATHS 00 OpPraHrnvdcCKruX BEHIECCTBAX KaK O COCAMHCHUAX
yriepoaa (MCTaH, OTaH, 9TUJICH, alICTUIICH, 3TAHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTa).
IloHATHE 0 OMOIOTMYSCKHU BasKHBIX BCHICCTBAX: XHpaX, 6em<ax, Yrj€Boaax — U Uux

POJIA B ) KU3HU YCTIOBCKA




PacuéTnr:

7.1 1o (opMyaaM XUMUYECKHX COEAMHEHHM
7.2 Macchl (MaccoBOi) JOJIM PACTBOPEHHOIO BEILIECTBA B PACTBOPE
7.3 10 XMMUYECKUM yPaBHEHUSAM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemenne
[leproguyeckas cucreMa XuMUIeCKux nemeHToB /[.M.Menneneesa.

Tabnuua pacTBOpUMOCTH. Psi1 aKTUBHOCTH METAJIOB

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
[Tepunonnueckas cucteMa xumuueckux 3neMeHToB [[.M.Menneneena.

Tabnuua pacTBOpUMOCTH. Psi1 aKTUBHOCTH METaJIIOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

LLOC Mos LUkona
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