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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00I1IEr0 00pa3oBaHus, MIPEACTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma 1mo XuMuu Oa€T MNPENCTABICHHWE O MLENAX, OOIIEW CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHHU, OMPEACNSICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAENIeT BO3MOXXHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHOM JI€ATEbHOCTH OO0YyYarolerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
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, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH IS CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
DKCIIEPUMEHTANILHBIX M HCCICIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COIepKaHMsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIMMHCSI CUCTEMBI IMEPBOHAUAIIBHBIX TMOHSTUI XUMHHU, 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
MOHATUH O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHITUN O XUMHYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
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 XUMHYECKOU CBA3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX TMpeaMeToB: «OKpyKarwomd MUp,
«buonorus. 5—7 knacce» U «PuU3nKaA. 7 KIacc.

[lpy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOLIEHUM K HAyYHbIM METOJaM I[IO3HAHHWS TMPU HW3YYEHUU BEIIECTB U
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipy u3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsS Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (GOpMHpOBAaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HampaBJCHHOCTh OOYy4YEeHMsI Ha CHCTEMaTH4YEeCKOE MpUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciIoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBICHATH U OLEHUBATh SIBJICHUS
OKpPYKAIOLIEro MHUpA, MCIHOJIb3Ys 3HAHUS U ONBIT, NOJyYECHHBIC NPH H3YYECHUU
XUMUH, TPUMEHSATh HMX MPU PEIIEHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYZIOBOU JIEATENBHOCTH;

— (¢opMmupoBaHHEe y OO0OydYalOIIMXCA T'YMAaHUCTUYECKUX OTHOILECHHUM,
NOHMMAHUSA LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEHUIIETO
oOy4eHuUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pazoBaHusB 9 kiacce — 68 yacoB (2 yaca B HEACIIO).



COJEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Teproanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, Kalblusi W UX
COCMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKU U
BHJAa XUMHYECKOU CBS3H.

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

Knaccudukanys XuMUYECKUX PEAKIIUN MO pa3IMYHBIM MpHu3HaKaM (10 YUCITy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomy 3ddexty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpPaBHCHUHA.

[loHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. [loHsTHE 00 0OpaTUMBIX 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-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKuuu. CocraBiienue YpPaBHEHUI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUW C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M OUCCOLMAlUM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp auccornuanuu. CUiabHbIE U ClIa0ble SJIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBbIE M COKpalll€éHHbIE HWOHHBbIE YypaBHEHUs1 peakuuidl. CBOICTBA KHUCIOT,
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 anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEaKIuu



OT BO3JICUCTBUS PA3JIUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIMPOBOAHOCTH
pacTBOpPOB BEIIECTB, MpolEecca JUCCOLMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKH  NPOTEKAHMS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajgka, BbIJCICHUE Ta3a, o00pa30BaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX  peakuui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), paclliO3HABaHUE HEOPraHMYEeCKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

HemeTtanibl 1 MX coeAMHEHUSA

OOmiasi xapakTepucThka rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBUE C METalIlaM{, HEMETaUlaMH, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsHas KHCIOTa, XMMUYECKHAE CBOMCTBA, IOJy4dECHHE, IIpUMEHEHue. JlelcTBue
XJIOpa M XJOPOBOJOPOJA Ha OpPraHU3M 4eJIOBEKa. BakHelmme XJOpuisl U UX
HAXOXKJEHUE B IPUPOJE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeleHu okucieHus. CtpoeHune W (pU3MYECKUE CBOICTBA
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, (QuU3NUECKHEe U XUMHYECKHE CBOMCcTBa (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. HaxoxxneHue cepbl U €€ COEIMHEHHMA 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 OKHUCIIEHHS. A30T, paclpOCTPAaHEHHE B MPUPOE,
bu3nyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKkue 1 XMMUYECKHUe CBOMCTBA, MONyuyeHrue U npuMenenre. Com aMMOHUS,
uX (pU3NYEeCKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  cleludpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEW AaMMOHHMSI B KaueCTBE MHUHEPAJIbHBIX
ynoopeHnil. XuMrU4YecKoe 3arpsi3HeHHe OKPYKaIollel cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MOXKAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoB). Docdop,



ajuioTponHeie Moaudukanuu ¢Gocdopa, GuznUecKkue U XUMHYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3nIECKUe U XUMUYECKUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

OoOmas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOIIHBIC
MOAU(UKALIMKM, PACHPOCTPaHEHUE B TNPUPOJAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6Ouusi. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJlyYeHUE W TMPUMEHEHHE. DKOJIOTMYECKHEe MPOOJIEMBbl, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza mmo0anpbHOTO TOTEIUICHUS KJIMMAaTa, IMAPHUKOBBIN
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.

[lepBoHaUaNIbHBIE TOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
IPOJAYKThl UX MepepaloTKku (OEH3MH), UX pPOJb B OBITY M MPOMBIIUIEHHOCTH.
[TorsiTHE 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U X
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJYYEHHE H
npuMenenue. CoenuHeHuss KpeMmHusi B mpupone. OOmue mnpeacraBieHus o0
okcunie kpemaus (IV) u kpemaueBo kuciore. CHUIMKAThI, UX UCIIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTU. BakHeline CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BaHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

H3y4eHHe 00pa3Il0oB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIHUE (PU3NUYECKHE U XHUMHYECKHE CBOMCTBA
raJlorTeHOB M WX COCIMHEHWH (BO3MOXKHO WCIIONH30BaHUE BHACOMATEPUATIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJOTEHUIOB), O3HAKOMJICHHE C
oOpaslamu cepel ©u €€  CcOeAUHEHUsSIMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIOJCHHE TIpoliecca OOyTIIMBaHMsI caxapa IMoJ| JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBJICHHON CEPHOI KUCIIOTHI, MPOBEICHNE KaYeCTBEHHON PEaKIuu Ha CyibdaT-
WOH W HaOmIoJieHWe MpHu3Haka e€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3NYECKUMHU
cBoiicTBamMu a3zora, ¢ochopa W HX COCAMHEHHH (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 IPOTEKAHMUsI, B3AUMOJACUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoZEenen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIIEHHE C
poLecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOHWCTBOM NPOTHBOTA3a, MOJydYeHHE, COOMpaHue, paclio3HaBaHUE M M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-HOHbl WM M3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIMUEN CHJIMKATHOM NPOMBIIUIEHHOCTH, PELUICHUE 3SKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenume HeMEeTaIUIbl U UX COCIUHEHUS.

MeTajuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKA XMMUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAHUU
ux nosiokeHuss B llepuommueckor cucreme xumuyeckux siemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaioB. MeTramndeckasl CBs3b U
METAJUIMYECKAass ~ KPUCTAJUIMYECKas  pPEIIETKAa.  DJIEKTPOXUMUYECKUH  pAll
HamnpspKeHU MetamioB. Ouznueckue U XUMHUYECKUE CBOMCTBA MeTaiioB. O01ue
crocoObl ToydeHuss MeTaioB. [loHATHE O KOppo3WHM METAIOB, OCHOBHBIE
CrocoObl 3amUThl UX OT Kopposuu. CriaBel (CTajlb, YyTyH, AIOPATIOMUHUMH,
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.
duzryeckre U XMMUYECKUE CBOMCTBA (HAa mMpuMepe HaTpus U Kaius). Okcunbsl 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. Pu3ndeckne 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelnve coequHEHUS KalblUs (OKCHI, THUIPOKCHUI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJtoMUHUN: TIoJ103)keHue B [leproinueckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHUE aroma, HaxOXJIeHUEe B npupone. dusznueckue 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. Okcu b, Tuapokcuabl U conu xenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA U TOJyUEHUE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYECHHE PpE3YJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHCTBUS OKCH[IA
KJIbI[USI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCIIOJB30BAHME  BHUJACOMATEPUATIOB), IPU3HAKOB  MPOTECKAHUS
KAUEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHusi, KajblMs, alIOMUHUS, [IUHKA, JKeye3a
(I u xenesza (111), mexu (11), HaOmrONCHME W ONMCAHUE MPOIIECCOB OKPAITHBAHHS
IJJaMEHH HWOHAaMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS
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 M XUMUYECKUX 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:

H3yueHHue oOpaslloB MaTepUaJiOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIIOIb30BAaHWE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KJIacCHU(PUKAIMs, TEePUOAUIHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIbl, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUM 3apsiji, MPOBOJHHKH,
MOJIYITPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PAaCTBOPUMOCTb, KpUCTAJUITMUECKAast
pemérka, CIuIaBbl, (PU3MUECKUE BEJIWYWHBI, €AMHUIIBI U3MEPEHHS, KOCMHUUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.



buonorusi: dorocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPATHHBIE
yI00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
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 JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHIUCKUMU
COLMOKYJIbTYPHBIMA W JYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMU, TPHUHSATBIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTHBHBIX [EHHOCTHBIX OPHUEHTAIUA W
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUIO, NOHMMAaHUs 3HAYEHUS XMMHUYECKOM HAyKU B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM NEATENbHOCTH TpU
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 H IIOCTYIIKM CBOHUX TOBApHUILEW C NO3ULUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO pPa3BUTHSI HAYKH U COCTABISAIONINE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU 1O
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOH palOThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOU, JIOCTYNHBIMU TEXHUYECKHUMHU CpEACTBAMU HMH(POPMALUMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMO0Opa30BaHUIO, TMPOEKTHOW W  HCCIEIOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMupOBaHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE [IEHHOCTU MW3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJUMOCTU COOJIFOJIEHUSI TpaBuUi 0OE€30MACHOCTH NpU  OOpallleHuH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) Tpy10BOTr0 BOCIIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXKEHHUE K TPYLy M peE3yibTaTaM TPYIAOBOM IEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEAMETHBIX 3HAHWW 1O XUMHHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUST 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEMHON Npo(heCcCHOHATBHON AEATENBHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHHUIA,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATILHOM Ccperie;

6) 3K0JIOrNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
¢u3nyecKOMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui1 0€30MaCHOTO MOBEEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMUSI, MOJydaeMble TPU WM3YUYECHUH XUMUH, IJIs
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIUI, TUIIOTE3a, (DAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HAaHUI M3 3TUX MPEAMETOB (OPMUPOBATH MPEJICTABICHHE O LIETOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHBHBIC), KOTOpbhIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHIMH), UCIOJIB30BATh
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSITh B TIPOIECCe TMO3HAHUS TOHATUA (TPEIMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPHU PEIICHUN Y4eOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTbBITA, HCCIICIOBAHUS, COCTABIISATh OTUET
O MpoJIeNITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHUYECKH OIICHHWBATh IMPOTHBOPCUYUBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHME NMPUMEHATh PA3IMYHbIE METOJbl M 3allpOChl MPU IOUCKE U OTOOpE
MHPOpPMAllMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX MJIsi BBIITOJHEHUS
y4€OHBIX U MO3HABATEIBHBIX 33/1a4 ONPEEIEHHOTO TUIIA, IPUOOPETEHHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/ayd HECJIOKHBIMM CXEMaMH, JAHAarpaMMaMH,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH NPHUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLUIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHMSI ~ IPEICTaBIATh  IMOJYYEHHBIE  PE3yJIbTaThl  MO3HABATENIbHOM
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XMUMHYECKOTO JKCIIEpUMEHTa (J1a00paTOPHOrO ONBITA,
1abopaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  ACSATENbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pdeKTuBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISTh WM KOPPEKTUPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, IPe/jIaracMble B yCIOBUH 3aJaHUM.

NPEJIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO padoyeil mnporpaMMmonu,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JEWCTBUM, BHUABl JESITEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHWS, €ro
WHTEpHpEeTaluy, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX H
HOBBIX CUTYAaIUsIX.

K xonIty oOyueHus B 9 kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e pACKpBIBaTh CMBICI OCHOBHBIX XWMHYECKHUX IOHATHUWA: XHUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CI0KHOE BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaKITis, XUMUIECKast CBS3b, TEIUIOBOU d(PdeKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] TUCCOLUMALNS, PEAKUUd HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble W
HEOOpaTUMBbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
aIIOTpONus, aM(POTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAf,
MeTaJuInuecKas), KpHUCTAIUTMYecKas pemiéTka, KOppo3usi METaslioB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHueHTpaus [1/IK Bemecrsa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HopmMys
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OINpENENSATh BAJCHTHOCTh U CTETICHb OKUCIICHUSI XUMUUYECKUX DJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmyrnam, BHUJI XUMHUYECKOU
CBs3U (KOBaJ€HTHAsA, WOHHAs, METaUIM4YeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

e packpeiBaThb cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHUE: OIHKCHIBATH W XapaKTepu30BaTh
Tabauunyo Gopmy Ilepuogndyeckold CUCTEMbl XUMHYECKUX AIIEMEHTOB:
pa3uyarth TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM TabauIe, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB M UX COCIMHEHUN B



npezesax MallbIX MEePUOJIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XMMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMUYECKHE peaknuu (10 YKUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIIOBOMY 3(PhEKTy, MO U3MEHEHHUIO CTEMEeHEH OKUCICHHS
XUMHUYECKUX DJIEMEHTOB);

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

COCTABJISITh  YPaBHEHHUS JJICKTPOJUTHUYECKON JUCCOIMAIMKA  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE ¥ COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIIECTBOBAHUC
TEHETUYECKOM CBS3HM MEK/Ty BEIIECCTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peaKIun
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBpPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISAPHYIO U  MOJISPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJeMeHTa 10 ¢dopmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coONoaTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYyIOBaHMEM, a TaKKe IMpaBuja OOpalieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpoMu-,
uonua-, kapOonar-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTEPAIIMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — JUIA WM3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m Konrpoabnsie IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTesbHbIE PecypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKkIuA
[ToBTOpEeHue U yriayonenue 3HaHUN
11 P Yy 5 1 https://m.edso0.ru/EQETUT35Z
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . P 4 https://m.eds00.r/AFNALWG7U
peakuui
DnexTpo €cKasi AMCCoLUalusl.
1.3 HICKTPOITHTITHCCIA AMCCOLHAMA 8 1 1 https://m.edsoo.ru/KODUR50VV
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO11ast xapakTepUCTHKA XUMUYECKHX
2.1 B P P 4 1 https://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.edsoo.ru/P3DHMFB09
COEIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKIX
2.3 anemeHToB VA-Tpynmsl. A3ot, hochop u 7 1 https://m.eds00.ru/\VOXDOUX2S
UX COCTMHEHUS
OO1m1ast xapaKTepUCTHKA XUMUYECKHX
2.4 anemeHToB |V A-Tpynmsl. Yriepon u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHHI ¥ UX COCTUHEHUS



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Hroro no pazneny

Pa3zgen 3. MeTa/iIbI M UX CO€TUHEHU ST

25

3.1 OO011ue cBoiicTBA METAIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro mo pazneny 20
Paszpnen 4. Xumus u oxkpy:xamomas cpeaa
B
4.1 CUCCTBA M MATCPHAIIE B KHSHH 3 https://m.eds00.ru/TENBWEE7Y
YyeJIoBeKa
Hroro mo pazueny 3
PeszepBHoe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHH s

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

[Iepnonnueckuit 3aKoH.
[Iepnoanueckas cucrema
XUMHUYECKUX 35ieMeHToB J[. 1.
MenneneeBa

https://m.edsoo.ru/ECRKA90AY

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHYECKUX 3JICMECHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa HEOPTaHUYECKUX
BCIIIECTB

Buapl XuMudeckoit CBSI3U U THITBI
KPUCTAJUTMYECKUX PELIETOK

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1IWRA2Q

https://m.edsoo.ru/UI4Y5CFRV

KonTponbhnas padora Nel o
teMe «lloBTOpeHune n
yri1yOJieHre 3HaHUH OCHOBHBIX
pa3zienoB Kypca § Kaccay

https://m.edso0.ru/J4X8ZN212

Knaccudukanmst xumMmuaeckux
PeaKIui 1o pa3InYHbIM
pU3HaKaM

https://m.edsoo.ru/X8XAE7E2J

ITonsiTHE O CKOpOCTH
XUMHYECKOU peakuuu. [lonstue
0 TOMOTEHHBIX Y I€TePOTrE€HHBIX

https://m.eds00.ru/6VLXCYY7N



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N

peaKIusIx

[TonsiTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIMAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLIUU U
IIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/H4FH7NZNM

10

11

OKHUCIUTENILHO-
BOCCTAaHOBHUTEIIbHBIC PEAKIIHU
Teopust 3K TPOTUTHUCCKON
nucconualny. CHIbHBIE U
CI1a0bIe AIEKTPOJIUTHI

Honnble ypaBHEHHs peaklnii

https://m.edso00.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16

https://m.edsoo.ru/\VN2SBIN1R

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHHI B CBETE
IpeJIcTaBIeHUH 00
ANEKTPOIUTUYECKOMN
JHUCCOIUAIAN

https://m.edsoo.ru/8HH81YVXI

13

XUMHUYECKUE CBOMCTBA COJIEHN B
CBETE MpeACTaBlIeHUuI 00
ANEKTPOIUTUYECKOMN
JUCCOLIMAIIUU

https://m.eds00.ru/ETD5QTS4G

14

15

[TonsTue o ruaponu3e conen

O000111eHHE U CUCTEMATU3ALMS
3HAHUU

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.ru/FEEIZRMBG

16

[TpakTiueckast pabora Ne 1.
«Pemenne 3kcriepuMeHTaIbHbIX
3a1au»

https://m.edso0.ru/7VXTFEHIT4



https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4

17

KonTtponsHas padora Ne2 mo
TeMe «DIEKTPOIUTHYECKAs
JHcconranys. XMMHUYECKUE
pEaKIMu B PacTBOPAx»

https://m.edso0.ru/9RKLZDNUX

18

OO0m1ast xapaKTepUCTHKA
rajoreHoB. XMMHUYECKHE
CBOICTBa Ha NMPUMEPE XJIOpa

https://m.edsoo0.ru/NNYKYZF12

19

20

21

22

XmopoBogopoa. CossiHast
KHCJIOTa, XUMHNYCCKHUEC CBOﬁCTBa,
MOJIY4CHHEC, IPUMCHCHUC

[TpakTiueckas pabota Ne 2 o
teme «[lonyduenue consHoi
KHCJIOTBI, U3y4eHUE €€ CBONCTBY»

Beruunciienus mo ypaBHEHUsIM
XUMHYECKHUX PEaKIIHid, eCln
OJIMH U3 PeareHTOB JIaH B
HN30BITKE

OO01m1as xapakTepuCcTHKa
sneMeHToB VIA-Tpynmnsl

https://m.edsoo.ru/CWVSHCD2M

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5H070F

https://m.edsoo.ru/VMWKERSEP

23

AmoTponHsle MoU(UKaIUK
cepbl. Haxoxnenue cepol 1 e€
COEIMHEHUH B MIPUPOJE.
XUMHUUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/CX10EU8SPO

24

25

CepoBo10po1, CTPOEHHUE,
q)HSquCKl/Ie U XUMHUYCCKHUEC
CBOICTBA

OKCI/II[BI CCPHI. CepHa;{ KHCJ0Ta,
(I)I/I3I/I‘{CCKI/IC 1N XUMHUYECCKHEC

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1



https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1

CBOMCTBA, IPUMEHEHHUE

26

XHUMHYECKUE PEeaKIUH, JISKAITUE

B OCHOBE ITPOMBIIIJICHHOTO
crioco0a MoyrydeHus: CepHOi
KUCJIOTbL. XMMUYECKOE
3arps3HEHUE OKPYXKaroIei
Cpenbl COCAMHEHHUSMH CEpPBbI

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Brruncnenue maccoBoit 1011
BBIXO/1a TPOJYKTa peakluu
OO011as xapakTepucTHKa
aneMeHToB VA-rpynisl. A30T,
pacrpocTpaHeHHe B IPUPO/IE,
¢du3nveckre 1 XUMHIECKHE
CBOMCTBA

AmMmHak, ero ¢puznveckue u
XUMHYECKHE CBOICTBA,
MIOJIy4YE€HUE U IPUMEHEHUE

[Tpaktuyeckas padora Ne 3 o
teMme «llonmyyeHnne ammuaka,
U3YYEHHUE €T0 CBOWCTB)

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYE5SF13

https://m.edsoo.ru/JORP64IFJ

31

A3oTHas KHCIO0TAa, €€
(1)I/ISI/ILI€CKI/I€ U XUMHNYCCKHUC
CBOMCTBA

https://m.edsoo.ru/U2DYEDMYE

32

Hcnons30BaHne HUTPATOB U
COJIE aMMOHHS B KA4ECTBE
MUHEPATBHBIX YIOOPEHHI.
XUMHUYECKOE 3arpsi3HEHUE
OKpYXKaroIlen cpebl
COEIMHEHUSIMU a30Ta

https://m.edsoo.ru/SHBKCIQCB



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB

33

®dochop. Okcun dhocdopa (V) u
dbocdopHast Kucora,
bu3nvecKrue 1 XUMHUYECKHIE
CBOWCTBA, MOJTyYCHHE

https://m.eds00.ru/GDQJSO3WP

34

Hcnons3oBanue pochatos B
KaueCTBE MHUHEPATBHBIX
ynoOpeHuii. 3arpsi3HeHHE
MIPUPOIHON cpenbl pochaTamu

https://m.edsoo.ru/UAZ3HUB5V

35

Yraepon, pacipocTpaHEHHUE B
npupoe, GU3NIECKUE U
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/DWOM6SUUL

36

Oxcuipl yraepona, ux
bu3nUecKre 1 XUMHUICCKHE
CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

https://m.edsoo.ru/OXQAPGNCF
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39

YroapHasg KUCiIoTa U €€ COoJIn

[TpakTtuyeckas padora Ne 4 o
teme "[lonydenne yriekucnoro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-HOH"
[TepBoHavanbHbIe MOHATHS 00

OpTraHU4YCCKUX BCIICCTBAX KAK O
COCAUHCHUAX YTJICpOda

https://m.edsoo.ru/OHQHDGIPA

https://m.edsoo.ru/G2HZXQGC8

https://m.eds00.ru/30T12109Z
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41

Kpemuuii u ero coenHeHust
[IpaxkTuueckas padora Ne 5.

Pemenue skcniepuMeHTaNbHbBIX
3aJ1a4 110 TeMe «BakHenmue

https://m.edsoo.ru/75JXNHO0I8

https://m.edso0.ru/O7E8DOD7Z
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HEMCTAJJIbI U UX COCAUHCHU S
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Kontponbnas pabora Ne3 mo
TeMme «BaxkHeumne HeMeTaJulbl U
WX COEIUHEHUS

OO0m1as XxapakKTepucTUKa
XUMHYECKHUX IJIEMEHTOB —
MeTaJuIoB. MeTamndeckas CBI3b
1 MeTaJllIndecKas
KPUCTAJUINYECKast pELIETKA.
du3nyeckre CBOMCTBA METAJIOB
XHUMHUYECKHE CBOMCTBA
METAJJIOB. DJIEKTPOXUMUYECKUIN
PAI HAIIPSKEHUN METaJIOB
O61mue crnocoObl OTyYeHUst
MetaiuioB. CiutaBel. Beraucienus
M0 YPaBHEHUSM XUMHUYECKHX
peakimii, ecu OJIUH U3
peareHTOB COJIEPKUT NMPUMECH

ITonsrue o KOppO31Hu METAJIJIOB

https://m.edsoo0.ru/S85J9UGH3

https://m.edsoo.ru/XK1GYPCO1

https://m.edsoo.ru/Z7YRNPAEW

https://m.edsoo0.ru/G54GDQI2D

https://m.edsoo.ru/4AFIGDOWOW
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[IlenouHbie METATIIBI

OKCI/II[BI U TUAPOKCHUIBI HATPUA U
Kajaus

https://m.edsoo.ru/X1B4BPUW?2

https://m.edso0.ru/Q4DX0G3U9
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[llenouno3eMeNnbHBIC METAJIIBI —
KaJbIIUA U MarHui

https://m.edso0.ru/REOCDY0K®6
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51

Baxneimmme coenmHEeHNS
KaJIbIHS

O00011eHE U CHCTEMATH3AINS
3HAHUMN

https://m.edso0.ru/CJR96CMZA

https://m.eds00.ru/O5PXGG1BE
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JKEcTtkocTh BOIBI U CIIOCOOEI €8
yCTpaHEHHS

https://m.edsoo.ru/WFMBFTTTP
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[IpaxTuueckas padora Ne 6 o
teme "XKEcTKkocTh BOJBI U
METO/Ibl €€ ycTpaHeHus"

AmoMuHUN

https://m.edsoo.ru/NFIROKB8J

https://m.edsoo0.ru/9ZJ8RD1TV
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AmdoTepHbIe CBOICTBA OKCHIA U

THAPOKCH]IA

https://m.edsoo.ru/NI5KI110J5
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Kemeso

Oxkcuipl, THAPOKCHUIBI U CONU
xenesa (1) u xxemnesa (1)

https://m.edsoo.ru/F20NJR5SR

https://m.edso0.ru/ARTUBLAMP
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O0001eHUE U CUCTEMATU3ALIMS
3HAHUI

[TpakTnyeckas padora Ne 7.
Pemenne sxcriepuMeHTATBHBIX
3a7a4 1o TeMe «Bakuelimnine
METAaJUTbI U MX COSAMHEHHSI»

Boruncnenus no ypaBHEHUAM
XUMHYECKHUX PEAKLMH, ECIIN
OJIMH U3 PEareHTOB JIaH B
U30BITKE U COJAEPKUT
npumecu. Berancienns
MAacCOBOH JOJIM BBIXOJa
IPOAYKTA PEaKUU

https://m.edsoo.ru/NAON6HGKZ

https://m.edsoo.ru/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESIY
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62

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

KonTtponbsHnas padora Ne4 o
TeMe «BakHelnine MeTaiisl 1

https://m.edso0.ru/B8TO9VTKOP

https://m.edso00.ru/703C804GN
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

9 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

1

11

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «BeliecTBo U XUMUYECKas peaKknuus»

pacKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKMX IIOHATUH: pacTBOp,
ANIEKTPOJIUTBI, HEAIEKTPOJIUTHI, JJIEKTPOIUTHYECKAs JIUCCOLMALINS,
peakuMy HMOHHOro OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble u HEOOpaTHUMbIE peakuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIILHBIE peakuuu, OKHUCIIUTEND,
BOCCTAHOBUTENb, OKHMCIEHHE U BOCCTAaHOBJEHHUE, aJUIOTPOIIHMS,
aMpOTepHOCTh,  XMMHUYECKas  CBA3b  (KOB&JIEGHTHAs, WOHHaf,
METaJUINYeCcKasd), KPUCTAJUIMYECKas pEHmETKa, CILIaBbl, CKOPOCTb

XHUMHYECKOH peaKknuuun

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

MMPUMCHATH OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX HpCBpaHIGHI/II\/’I

1.3

14

COCTaBIIATh YPAaBHEHUS JIIEKTPOJUTHYECKON IUCCOLUALMM KHUCIIOT,
LIeJI0YE M COJIEM, IOJIHBIE M COKPAIEHHBIE YPAaBHEHUs DPEaKLIHH

HOHHOrO 0OMeHa

PacKpbiBaTh CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peakiuit

1.5

IIPOBOJIUTH PACUETHI IO YPABHEHHUIO XUMUYECKON peaKInu

2.1

ITo Temam: «HemeTaimel M WX coeguHeHUsT» M «MeTamiabsl M WX

COCOAUHCHUA

XapaKTCPU30BaATh (OHI/ICBIBaTB) 06]]_[1/16 n CHCI_II/I(I)I/I‘-ICCKI/IG XHUMHUYCCKUC
CBOMCTBa IMPOCTBIX MW CJIIOKHBIX BCEIICCTB, IMOATBCPIKIAA OIIMCAHUC
npuMepaMu MOJICKYJIAPHBIX U HOHHBIX ypaBHCHI/Iﬁ COOTBCTCTBYIOIIHUX

XUMHYECKHUX PEaKIun

2.2

COCTAaBJIATb YPAaBHCHUA peaKuMﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC




T€HETUYECKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,
BO3MOXHOCTH IPOTCKAHUA XHMUUYCCKHX npeBpameHHﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYAOH H
7a00paTOPHBIM 00OPY/IOBAaHHEM, a TAaKXKe IpaBUJIaM OOpaIEeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLUMSMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUUYECKHX OIBITOB IO IMOJYYEHHUIO U COOMpaHHUIO

ra3o00pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKHCIIOrO Ta3a)

2.5

MNpOBOAWTL PpC€aKUHM, MOATBCPKIAIONINEC Ka4eCTBEHHBIA COCTaB
pa3IUYHBIX BEIIECTB: pACIO3HABATh OINBITHBIM MYTEM XJIOPHUI-,
Opomun, wommn, KapOoHat, (ocdar, cwimkar, cyibdar,
TUIPOKCUIMOHBI, KaTHOHBI AMMOHHS, HOHBI H3YYEHHBIX METAJIOB,

IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPIaHUYECKUX BEIIECTB

3.1

IIo Teme: «Xumus u OKpYy:Karomiast cpeia»

pacKpbIiBaTb  CMBICJI  OCHOBHBIX XHMHYCCKHUX MTOHSTHM: HI[K

BCIICCTBA; KOPPO3Ud METAJIJIOB

3.2

MPUMEHATh OCHOBHBIE OTEPAIMH MBICIUTEIBHON JESITEIBHOCTH —
aHaIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTU3alUIo,
BBISIBICHUE TPUYMHHO-CIEACTBEHHBIX CBSI3eM — IS U3y4YEHUSA
CBOMCTB BEILIECTB M XUMHUYECKHX pPEaKLUUW; €CTeCTBEHHOHAYYHbIE
METO/bl TO3HAHWUA — HAOJIOJIEeHHe, H3MEpEHUe, MOJEITUPOBAHUE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

BemectBo 1 xumunyeckas peakuus. [loBropenue

11

[Iepnonnueckuit 3akoH. lleprnoauyeckas cucrema XuMU4eCKux snemeHTos JI.1.
MenaeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MEPUOIOB, Kalus, KalbIUsi MU MX
COCAMHEHUI B COOTBETCTBUHU C IOJIOKEHHEM 3JIeMeHTOB B Ilepuoanueckoii

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

1.3

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBs3U. THUIBI KPHUCTANIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKONW PEeIETKU
Y BHJa XUMUYECKOH cBsizu. Kiaccudukanus u HOMEHKIIATypa HEOPTraHUYECKIX
BEIIECTB (MEXyHAapOJHas W TpUBHaJbHas). XMMUYECKHE CBOMCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3IMYHBIM  KJJacCaM  HEOPraHWYECKUX  COCIUHEHUH,

ICHCTHUYCCKAA CBA3b HCOPIraHNMYCCKHUX BCUICCTB

Knaccuukanus XMMIUYECKUX PEaKIUi M0 pa3IMYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PEaKLMU BEIIECTB, MO TeIIoBoMY 3(ddekry, mo
W3MEHEHHUIO CTENEHEH OKHUCIIEHUS XMMHYECKHX 3JIEMEHTOB, 10 00paTHUMOCTH,
[0 y4yacTHUIO KaTaiu3aTopa). OK30- U DSHIOTEPMUYECKHE  PpeaKiuH,

TEPMOXUMHNYCCKUC YPABHCHU. Ilonsitue o CKOpPOCTH XHUMHYISCKOM pCaknuun

14

1.5

[Tonsite 00 oOpaTHMBIX U HEOOPATUMBIX XUMHUYECKHX peakuusx. [lonstue o
TOMOTEHHBIX U I€TepOreHHbIX peakuusax. IloHaTne 0 XuMU4eCKOM paBHOBECHUH.
@daxTophl, BIUAIOIINE HAa CKOPOCTh XUMHUYECKOW pEeakUWd U TOJ0KEHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE  pEaKLuH, JJIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBlieHHE  ypaBHEHUU
OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAaKIUH C HCIOIb30BAHUEM METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopust 3IEKTPOJIUTHUECKON JUCCOILUALUH. DJIEKTPOJIUTHI M HEIJICKTPOJIUTHI.
Katnonsl, annoHbsl. MexaHu3M AUCCOLMAIIMN BELIECTB C PA3JIMUYHBIMU BHUJIAMU
XuMu4eckon cBsi3u. CteneHsb aucconuanuui. CHIbHBIE B Ca0ble dJIEKTPOIUTHL.
Peakuuu noHHOrO0 OOMeHa. YCIIOBUS MPOTEKAHUS PEAKIMii MOHHOTO OOMeEHa,

MOJIHBIE M COKpAIIEHHbIE HOHHBIE ypaBHEHHsS peakiuid. CBOWCTBAa KHUCIOT,




1.7

OCHOBAaHMH U CcOJell B CBeTe TPEACTaBICHUNH 00 3JIEKTPOIUTUYECKOM

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

XHWMHYECKUH SKCHEPUMEHT: O3HAKOMJICHHE C MOJCISMH KPHUCTaUTMYECKUX
PEIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HeMeTayuloB (rpadura u
anmMasa), CIOKHBIX BEIISCTB (XJOpHIa HATpHUs); UCCICAOBAHHE 3aBUCUMOCTH
CKOPOCTH XHWMHYECKOW pEaKIMh OT BO3JCHUCTBUS pPA3IHUHBIX (AKTOPOB;
HCCIEAOBAaHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAIIMKA  KHUCJIOT, IIelnoued U coiedl  (BO3MOXKHO HCHOJIb30BAaHHUE
BHJICOMAaTEPHAIOB); TPOBEJICHHWE OIBITOB, WUIIOCTPUPYIOIIUX MPHU3HAKH
MPOTEKaHMs peakuii HOHHOTo oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pEAaKUUN (FOpEHHE, PEaKLUN DPA3JI0KEHUSI, COCAUHEHUS);
pacro3HaBaHUE HEOPTaHUYECKHUX BEIICCTB C TTOMOIIBI0 KAUeCTBEHHBIX PEaKIIHA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramisr 1 ux COCAMHCHUA

2.1

OOmas xapaktepuctuka raioreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneH okucieHus. CTpoeHue u (pu3nueckre CBONCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3aMMOAEHCTBUE C METaJUIaMH, HeMeTallJlaMH, Iejao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA Ha OPraHM3M 4YEJIOBEKa. BaxkHellne XJIOpuAbl U UX

HAaxO0’KJICHUE B IIPUPOJIE

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbBIE CTENeHN OKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpPOJa M Cepbl. AJUIOTPOINHBIE MOIUPHUKAIMU
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XuUMHYeckue CBOMCTBa. OKCHIBI cepbl Kak IMpeAcTaBUTENH
KHCJIOTHBIX OKCHIOB. CepHas KHCIOTa, GU3NYECKHE W XUMHYECKHE CBOWCTBA
(oOmme Kak MpencTaBUTENs Kilacca KUCIOT M crelnuduueckue). XUMUYecKue
peakiuu, JeKale B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucioThl. Ilpumenenne. Conu cepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxkmeHue cepbl U €€ COeMHEHUI B mpupoae. XUMHUYIECKOe
3arps3HEHUE OKPY’KAIOIIeH Cpebl COCIMHEHUSMHU Cepbl (KUCIOTHBIE 10U,

3arpsi3HEHUE BO3yXa U BOAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS

2.3

OO6miast xapakTepucTHKa 53JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS




2.4

aTOMOB, XapaKTEepPHbIE CTETICHU OKUCIIEHUS. A30T, paclipoOCTPaHEHHUE B IPUPOJIE,
¢dusnueckrue U XuMHUeckue cBoiictBa. Kpyrosopot azora B mpupojae. AMMHAK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npumeHeHue. Conu
aMMOHHUA, UX (U3NYECKUe U XMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauectBenHnasi peakiiusi HAa MOHbI aMMOHHS. A30THasl KUCJIOTa, €€ MOJyueHHe,
¢dbusznueckue W XUMUYECKHe CBOMCTBa (00IIME Kak MpeICcTaBUTENs Kiacca
KHCIIOT W crnenuduueckne). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKPYXKarollen
Cpelibl COeMHEHUAMH a30Ta (KUCIOTHBIE JIOXK/IH, 3arpsI3HEHUE BO3]1yXa, ITOUBbI

1 BOJOEMOB)

docdop, amrorpornnsle Mogupukamuu dochopa, GU3HMUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun ¢ocdopa(V) u dochopHas kuciaora, QGUINISCKUE H
XMMHAYECKHE CBOMCTBA, moiyueHue. lcnosab3oBanue ¢ochaTtoB B KauecTBe

MUHEPAJIBHBIX YI00pEHU

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIE CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
MOIU(UKAIMK, PACIPOCTPaHEHHE B MpHpPONE, (U3NYECKHE H XHMHUYECKHE
cBoiictBa. AzncopOuus. KpyroBopor yrinepoga B mpuponae. Okcuabl yriaepoza,
X (QU3MYEeCKHMe U XUMHUYECKHE CBOMCTBA, /EHCTBUE Ha JKHUBBIE OPraHU3MBI,
MOJTy4eHHEe M NMPUMEHEHHEe. DKOJIOrnYeckre MpooaeMbl, CBA3aHHbBIE ¢ OKCHUIOM
yrinepona(lV); rumoresa rino0anbHOTO MOTEIUICHHS KIMMATa;, MapHUKOBBIMA
3pdexT. YrompHas KuCIOTa M €€ CcolM, UX (QU3NUYECKUe MU XMMHUYECKHE
CBOICTBa, MojyyeHHe W HpuMeHeHue. KauecTBeHHas peaxkiusi Ha KapOoHaT-
nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH H

CEJILCKOM XO3AHCTBE

2.6

HepBOHaHaJ'IBHBIe MOHATHS 00 OpTraHU4YCCKUX BCHICCTBAX KAK O COCAMHCHUAX
yriaepoaa (MeTaH, 9TaH, OJTWICH, AaUCTWIICH, 3TaHOJI, TJIMIOCPUH, YKCYyCHas
KI/ICHOTa). Hx coctaB U XHMMHYECKOE CTPOCHHUC. [ToussTHe 0 OHMOJOTHYECKHU
BAXXHBIX BCIICCTBAX: XHUpaX, 6em<ax, Yri€BoJax — M HMX PpOJIHU B KHU3HHU
YCJIOBCKaA. MaTepI/IaJ'ILHOC CAUHCTBO OPraHUYCCKUX U HCOPraHUYICCKHUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XHMMHYECKHE CBOWCTBA, IMOIY4YEHHE U
npuMeHeHre. CoeqMHEHUs KpeMHUs B mpupoje. OOuue mpeactaBieHus o0
okcuzae kpemuus(1V) u kpemuueBoil kuciaore. CUIMKATBI, UX UCHOJIb30BaHUE B

GBITy, MCIUIHUHC, TPOMBIIIIJICHHOCTH. Baxneiimme CTPOUTCIIbHBIC MATCPUAIIbIL:




2.8

KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. [Ipobrembl Ge30macHOTO

HCIIOJIB30BAHHUA CTPOUTEIIBHBIX MaTCpUaioB B HOBCCHHGBHOﬁ KHN3HU

XUMHUECKUN HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKLMA HA XJIOPUA-
HMOHbl M HaOJIOJEHHE IPU3HAKOB HUX IPOTEKaHMs; OMBITHL, OTpa’Karollue
¢u3nveckue 1 XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00paslamH XJIOpUIOB
(ranoreHuIOB); O3HAKOMIIEHHME C oOOpasmamMu cepbl U €€ COCAMHCHHUSIMH
(BOBMOXKHO ~ MCIIOJIb30BaHME BMJEOMAaTepUalloB); HaOJIOJEHME IIpolecca
oOyrIIMBaHUs caxapa MOoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEPHON KHCIIOTHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIIOTHI, MPOBEICHUE
KayeCTBEHHOW peakuuu Ha Cynb(par-uoH W HaONIOJeHHe Tpu3HaKa e¢
IIPOTEKaHMsI; O3HaKOMJIEHUE ¢ (PM3NYECKUMU CBOMCTBaMU a30Ta, (pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB), O0O0pas3LamMu
a30THBIX U (ochOpHBIX yI0OpEeHUH; MmonyuyeHue, cooupanue, pacrno3HaBaHie U
U3Y4YEHHE CBOICTB aMMHaKa; IpPOBEJCHHE KAaueCTBEHHBIX pPEaKIUil Ha HOH
aMMOHMS U (Qocdar-uoH UM U3yyEHHE IPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEbI0 (BO3MOXXHO
UCIOJIb30BAHNE BHUIEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAITMYECKUX
pemiérok anMmasa, rpaduta, ¢yJuiepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOra3a; IOJIyueHue, coOMpaHHe, paclo3HaBaHUE U H3Y4YEHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; MpOBEACHHWE KAuyeCTBEHHBIX pEakUMid Ha KapOoHaT- Hu
CIJIMKAaT-HOHBl M M3y4Y€HUE TIPU3HAKOB HX TMPOTEKaHMs; O3HAKOMIICHHE C
MPOAYKIMEN CHJIMKATHOM IPOMBILIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHbBIX

3aaa4 110 TEMC «Baxaelne HeMeTaIbl 1 HX COCANHCHU

Meramisl 1 uX COCIUHCHUA

3.1

3.2

OO1m1ast XapaKTepHCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxeHuss B Ilepuonnueckold cucrteMe XUMHUYECKHX dieMeHToB J[.U.
Menpeneesa u crpoeHus aToMoB. CTpoeHne MeTaioB. MeTamndeckas CBsI3b U
METaJUIMYECKasi KpUCTAUIMYECKass pPemI€TKa. ODJIEKTPOXMMHYECKUH  psij
HaIpsDKEHUN METAIIJIOB

dusnueckue U XUMHUYECKHE CBOMCTBAa MeTayuioB. OOIIMe crocoObl MOMydeHus
MeTauioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT

Koppo3uu. CrutaBsl (CTalb, YyryH, JIOPAIIOMUHUHN, OpOH3a) U MX IPUMEHEHUE B




OBITY M IPOMBILIICHHOCTH

3.3

[[lenounsle MeTauibl: nonoxeHue B llepuonnyeckoil cucTeMe XHMHUYECKUX
temeHToB JI.. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHUE B IPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCHIIbI U
TMJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHHe IIeJOYHbIX METaIOB U HUX

COE€IUHEHUN

3.4

IIlenoyHO3eMeENbHBICE  METAJIbl  MarHuid W KajbIUi: TOJIOXKEHHUE B
[Tepuonuueckoit cucreme xumuueckux siaeMenToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaXxOxJAeHHe B mnpupoje. Pusnueckue U XUMHYECKHUE CBOMCTBA
MarHus W Kaublus. BaxHelmmue coeauHeHUs Kanblus (OKCHA, THIPOKCHI,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

3.6

3.7

4.1

AmoMUHMI: TIONOXKEHUE B llepuoaumyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
J.. MenneneeBa; CTpOCHHE aToMa; HaxoxkiaeHue B mpupozae. duzmdeckue u
XUMHAYECKHAE CBOMCTBA AFOMUHWSI. AM(OTEPHBIC CBOMCTBA OKCHIA U THIPOKCHIA

AJIFOMHHUA

Keneszo: nonoxenne B [lepuonnueckoi cucreme XuMU4YeCcKux 3iueMeHToB J[. M.
MenzeneeBa; CTpoeHHE aTOMa; HaxoXIeHue B mnpupone. Dusmueckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcuipl, ruapoxkcunbl u coiu sxenesa(ll) u

xene3a(lll), ux cocras, cBOICTBA U OTy4YeHUE

XUMHUECKUI SKCIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3ljaMy METalJIOB U CIUIABOB,
X (u3nueckUMH CBOMCTBAMM; U3YYEHHE pE3yJIbTaTOB KOPPO3HH METAJJIOB
(BO3MOXHO MCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), ocoOeHHocTe
B3aMMOJICHCTBUSL OKCHJAa KajlblUsig W HATpus C BOJOW (BO3MOXKHO
UCMOJIb30BAaHUE BUJIEOMATEPHUAJIOB); HCCIIEOBAHUE CBOMCTB JKECTKOW BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXKHO — HCIIOJIb30BaHME
BUJIEOMATEPHAJIOB); NMPU3HAKOB NMPOTEKAHUS KAaUYECTBEHHBIX PEAKIMH HAa HOHBI
(MarHusi, Kaublusi, amoMmuHus, 1uHKa, xenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ICHNEe M OMUCAHUE MPOIIECCOB OKPALIMBAHUA IJIAMEHU MOHAMH HATpPHUS,
Kamuss M Kanblusg ~ (BO3MOXKHO  MCIIOJIb30BAaHME  BHJEOMAaTEpHAaJIOB);
ucciesioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHMS U TUIPOKCHIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «BaxkHeiime Metamibl 1

UX COEAVHEHUSD)
XUMHS U OKpYKarollas cpesia

Hosrie MaTepuajibl 1 TCXHOJIOTHHU. BemectBa u MaTrepuajibl B MMOBCEIHEBHOM

JKM3HH YeJIOBEKa. XUMHS U 310pPOBEE. besomacHoe mCIIOIB30BaHNE BCIICCTB U




4.2

XUMHYECKUX peakiuii B ObiTy. [lepBas momomip mpu XUMHYECKHX OXKOTax M
OTPaBJICHUSIX

OCHOBBI  3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMHMYECKOE  3arps3HEHUue
okpyxaromerd cpeast [TJIK. Pons XuMuu B pellieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),

MIPOIYKTHI UX MEPEPaObOTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH

4.3

XUMHUYECKUH IKCIIEPUMEHT: M3y4eHHE 00pa3lioB MAaTEpUAIOB (CTEKJIO, CILIaBbI

METaJIJIOB, MMOJIMMEPHbIE MaTepUaJIbl)




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 SIBIICHHMH NPUPOABI, MOHWMAaHHE OOBEKTUBHOM
3HaYMMOCTH OCHOB XMMMUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHYECKON
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAY4YHbIX MCTOJAaX NO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HMCCICAOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHUYCCKUX peaKHHﬁ; YMCHHC HCIIOJIBb30BAaTh MOACIN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U ceNnaTh OCO3HAHHBIM BBIOOP XMMMM Kak NpPO(UIBLHOTO MpeaMeTa

MIPH MIEPEX0/I€ HAa YPOBEHb CPEHETO 00Iero 00pa3oBaHus

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, OJHOPOJHAS U
HEOOHOPOJAHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAsA W MOJICKYJIApHasa
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
peaKkuMs, peaKkuUu COEOUHEHHUS, PEAKIMM Pa3JIOKEHMs, PpEeaKIuu
3aMellleHus, peakuy oOMeHa, TeIuIoBOH 3(PQEKT peakiuu, 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 OKHCIICHUS,
XMMHUECKasi CBA3b, AIEKTPOOTPUIIATETIBHOCTD, TOJISIPHAs ¥ HETOJIspHast
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUIMYECKass pemérka (aTroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHWOH, DJICKTPOJIUT M HEIJIEKTPOJIMT,
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[IJK, 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, TEOPHUsL

SHGKTPOHHTHHGCKOﬁ Aucconrannmn
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,
NPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHHUKOB YTIIEBOJIOPOJIOB
(yriasi, mpupoAHOro Trasza, He()TH) B OBITY, CELCKOM XO34HCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIs OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBATh BIMSHUE BEIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIOBEKA U OKPYKAIOIUIYIO
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,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaHI/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 HepHO,HH‘leCKOﬁ

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  CBOWCTB
XUMHYECKHUX DJIEMEHTOB (palyC aToma, 3JIEKTPOOTPUIATEIBHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJIEMEHTOB B
[lepuoauueckoit cucremMe (B MaJbIX NEpPUOAAX U TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa
7 YMmenne knaccuuuupoBarh:
7.1 XUMHUYECKHUE DIIEMEHTBI
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 OKHCJIUTEh U BOCCTAaHOBUTEH
9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPpUM, Kalul, MarHHM,
KaJIbIIMH, aJTFOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
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




3aBUCUMOCTH OT HX COCTaBa U CTPOCHUS, NMPUMCHCHUC 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 HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIMX XMMHUYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4YEeCKUX BELIECTB
10.4 MOJATBEPKIAIOIINX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMH
11 YMeHue BBIYUCIATh (IPOBOIUTE 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 pearcHTOB WIH MPOYKTOB 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 Oe3omacHOil pabOThl ¢ XMMHYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCY/I0# ¥ J1a0OpaTOpPHBIM 000PYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 3JI0POBbSl U OKPYXKAIOIIEH MNPUPOAHON Cpelbl; MOHMMaHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI Ha >KHUBBIE OPTraHU3MBI OMPEACIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEIAOTBPAIICHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue npakTHYeCKWX HABBIKOB IUIAHUPOBAHUS W OCYIICCTBICHUS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 M3YyYeHHE U OMHCcaHne (PU3MYECKUX 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

NOJYy4YeHHE KHUCIOPOAAa M M3Y4YEHUE €ro CBOWCTB; IOJIy4YCHHE
BOJIOPOJIa U M3YYEHHUE €r0 CBOWCTB; MOJYyYEHHME YIJIIEKHCIOro 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 ONPENEICHUS XapaKTepa Cpellbl 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; TIOJY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHHUNA;
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)); ((3J'ICKTpOJ'II/ITI/I‘{eCKa$I
JUCCOLIM AL, «BakHelmmme HEMETaUIbI U HUX COCOAUHCHUA,

«Baxkneiiie MeTaljIbl U UX COSIUHECHUS

XUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIHE  MPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOTO0 OOMeHa; KaueCTBEHHBIC PEaKIUU 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:
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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 BEILIECTB




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

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 [IepBoHavanbHbIE XUMUYECKHE TOHSATHS
11 Uucrele BemecTBa U cMech. CIocoObl pa3esieHus: cMecei
12 ATOMBI M MOJEKYyJIbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKUX
' 371eMeHTOB. [IpocThie U CII0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX AlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemiecTB. OTHoOcUTEIbHAs AaTOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyIIsIpHas Macca. MaccoBas oJisi XMMHUYECKOTO 3JIeMEHTa
B COCJIMHEHUU
L5 KonmaectBo BemecTBa. Monb. Monsipaass Macca. MousipHbIE 00BEM Ta30B.
' B3anmocBs3b KOJIMYecTBa, MAaCChl U YHMCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 Ou3nyecKkue U XUMUYECKUE sBICHUS. XUMHUYECKas peakuus U e€ MpU3HAKH.
' 3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHYECKUE YPaBHEHNUS
5 [Tepuognueckuit 3akoH u Ileprogudeckas cucTemMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuii 3akoH. Ilepuonnueckas cucreMa XuMAYECKUX 1eMeHToB J[. M.
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 XHMMHYECKHX 3JEMEHTOB
ITepuonnueckoint cucremsl JI.1. Menaeneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPUIATEIbHOCTH,
2.3 METAJIMYECKUX W HEMETAJUIMYEeCKUX CBOMCTB) M WX COEJUHEHHH B
COOTBETCTBUM C TIOJIOKEHHMEM 13ieMeHTOB B Ilepumoaudeckoil 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

Tumnel KpUCTAIMYECKUX PEUIETOK (aTOMHasi, HMOHHAs, MeETaJUIMYecKas),
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 KaJbLWA, aJIllOMUHHA, KEIJIC3a. BHCKTPOXI/IMI/I‘-IGCKI/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 T'MIPOKCUIOB (HA MpHMEpe
TUAPOKCUIOB  aJIOMUHUS, JKene3a, UuHKa). [lomyueHue ocHoBaHuil U
aM(pOTEPHBIX THIAPOKCHJIOB

OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CcepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yroipbHOU. OcoObie
XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOW KHCIOT.

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

HOJ'IyLICHI/IC, COGI/IpaHI/IC, pacio3HaBaHue BOJOpOA4d, KHUCIOpOJAd, 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 PEAKIIUU

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¢ hexT XMMUYECKON peaKkIiuy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-
Y DHIOTEpPMUYECKHUE peakunu. TepMOXUMUYECKUE YPAaBHEHHUS
OKHCIUTEIBHOBOCCTAHOBUTEINIBHBIE peakiMU. OKHCIUTENN U BOCCTAaHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST W BOCCTAHOBICHHSA.  JJEKTPOHHBIA  OajaHc
OKHUCJIUTEIIbHOBOCCTAHOBUTEIbHON PEAKLIUU

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

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

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIE YPABHEHUS PEaKLIUN

XHUMHS ¥ 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 OKPYKAIMIeH cpenbl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBPALCHHS
[Ipenenvnas nonmyctumas koHueHtpauus BemiectB (ITJAK). Ponp xumuum B
pELICHUH HKOJOIMYECKHX MpolieM. YcCuieHHe MapHUKOBOro »ddexra,

pa3pyiieHrue 030HOBOTO CJIOSI

6.3

6.4

[Tpumenenue cepsl, a3ota, ¢ocdopa, yriaepona, KpeMHHS U UX COEAMHEHHH 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 3aIUTHI UX OT KOPPO3HHU

[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, 9TaH, 3TUJICH, AlICTUJICH, 3TAHOJI, TTIMICPUH, 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 (MaccoBOii) JOJIM PAaCTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 110 XMMUYECKUM yPaBHEHHUSAM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



