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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMMa o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0O0pa3oBaTeIbHON IMPOrpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHBIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YUETOM KOHUEMIMU MpPErnofaBaHusl y4eOHOro mnpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpamMa 1O XMMHUHM Ja€T TPEACTABICHHWE O IENAX, OOmIed cTpareruu OoOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIUXCS CPENCTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHUBACT
o0s3aTenpHOE MPEIMETHOE COJepKaHUe, MpelycMaTpUBaeT paclpeesieHne ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fieliaM U TeMaM MPOrpaMMBbl [0 XUMHH, OMPeesieT KOINYeCTBEHHbIE
U Ka4eCTBEHHBIE XapPaKTEPUCTHKH COJACPKAHUS, PEKOMEHIYEMYI0 IIOCIIEA0BATEILHOCTh
W3YYCHUS XUMHUHU C YU4ETOM MEKIIPSIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTHMKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeaAMeTa I
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TaK)Ke TPEOOBAHMIA K pe3yabTaTaM 00ydeHUs] XUMHUH
Ha YypOBHE ILeNel W3ydeHUs MpeaMeTa W OCHOBHBIX BHIOB Y4e€OHO-TIO3HABATEIHLHOM
JeSITebHOCTH 00yUaroIIerocs o OCBOCHUIO y4EOHOT0 COlEepKaHMSL.

3HaHuEe XUMHUH CIYXXKUT OCHOBOM U1 (YOPMUPOBAHMSI MUPOBO33PEHHS 00YUaIOIIErocs, ero
NPECTaBICHUN O MAaTePUAILHOM E€MHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHEH
NPEJCTAaBJICHUS O B3aMMOIIPEBPAIICHUIX YHEPTUU U 00 BOJIOIIUH BEIIECTB B MPHPOJIE, O MYTAX
pelieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS UYEIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUILEBON U 3KOIOTUYEeCKON 0€30MacHOCTH, MPOOIeM 3JpaBOOXPaHEHHUS.

N3ydenune xumun:

CIOCOOCTBYET peaiu3alliii BO3MOXHOCTEH Il caMopa3BUTHS W (OpPMHUPOBaHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOW  JesTeIbHOCTH,  OKCIIEPHUMEHTAIBHBIX U
UCCIIEIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B IIOBCETHEBHOH KM3HM, TaK H B
poeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHT CO CHEIMU(PUKON HAYYHOTO MBIIIIEHUS, 3aKIaJbIBa€T OCHOBBHI I[EJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YyYarOIINXCS,

crocoOcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHUPOJIE, K 4YeNOBEKY, BHOCHUT CBOHl BKJIaJ] B JKOJIOTHYECKOE 0Opa3oBaHHE
o0yJaromuxcs.

JlanHble HampaBJieHUST B OOYYEHWHM XUMHH OOECIIEUMBAIOTCS CIEHU(PUKON COIAEpIKaHHS
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJarorMuyeckd aJalnTUPOBAHHBIM OTpPaKeHHEM
0a30B0i1 HayKH XMMHHU Ha ONPEACIEHHOM dTare e pa3BUTHsL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILEro 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4JaroIMMHUCS CUCTEMBI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUUECKONH XHMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.
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CrpykTypa cojepKaHHs IIpOrpaMMbl 110 XUMHM C(HOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
noxxoja kK eé m3ydeHuro. CopepKaHue CKJIAAbIBACTCS M3 CUCTEMBI NOHATHM O XMMHYECKOM
JJIEMEHTE U BEIIEeCTBE M CUCTEMbI IMOHATHH O XuMMuYeckod peakuumu. OOGe 3TU cHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 10 MPUHLUIY IOCJIEAO0BATEIbHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUM Pa3HOT0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOCHUH aToMa U XUMUYECKOH CBSI3H;

— IPEJCTaBIEHUN 00 AJIEKTPOJUTUUECKON AUCCOLMALIMM BELLECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIENOBAaTEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSCHEHHS] W IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILIECTB.

OcBoeHue mnporpaMMmbl IO XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABIECHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4yHOHW KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NpPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM MT03HaHUs B Hayke. M3ydueHue xumMuu
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUNW W3 paHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yyeHnH XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUHM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YeJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJbTYphl. 3ajada y4eOHOro ImpeaMeTa COCTOUT B (pOPMHpPOBAHUH
CHUCTEMBbl XUMHUYECKUX 3HAHUH — BaXXHEHWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blKa HayKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BEIECTB U XUMUYECKUX pEaKuil, B
(GOpMUPOBAHMM M DPA3BUTHM [O3HABATENbHBIX YMEHUH M UX NPUMEHEHUH B Yy4yeOHO-
MIO3HABATEJILHOM U y4yeOHO-MCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpaleHus C Bell[eCTBaMU B IIOBCEIHEBHON KU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa30oBaHMsI Ba)XXHOE 3HAUYEHHE
MpUOOpPENH TaKKe LIeTH, KaK:

— (hopMupOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM00OOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PEIICHUH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM XKHU3HU;

— HaNpaBJI€HHOCTh OOYyYEeHHsS Ha CHUCTEMaTHYecKoe TMpHOOIIeHHE O0O0yYaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABAaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(bOopMHPYIOLTUM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHne YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIMIMMHUCS OIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIBHOE 3HAUEHUE AJIS1 PA3IMYHBIX BUAOB JACSITEIBHOCTH;

— ¢gopmupoBanue o6mel PyHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yycie YMEHHH OOBACHATh M OLCHMBAThH SIBJICHUS OKPYKAIOIIEr0 MHUPA, WUCIOJIb3Ys 3HAHUS U
ONBIT, TOJYYEHHBbIE MPU H3YYEHUH XUMMH, NPUMEHATh MX IpH pelIeHHH npolieM B
IIOBCEHEBHOM KU3HU U TPYAOBOU IEATEIBHOCTH;
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— (popMupoBanue y 00y4arOImUXcs TYMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUSI ICHHOCTH
XUMHYECKHX 3HAHWUHU JUI BBIPAOOTKU SKOJIOTUYECKH IIEeJIECOO0OPAa3HOro MOBENCHHSI B OBITY H
TPYZOBOW IESATEIHHOCTH B IIEISAX COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAIOMICH MPUPOIHOU
Cpenpl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHUS OOIIEYEIOBEYECCKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
npoWIs M HAITPABICHHOCTH JAajbHEUIIET0 00yUCHHS.

OO0mee 9nciioO 9acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmus, coctaiseT 136 gacos: B 8 kiacce — 68 yacoB (2 gaca B Hejeno), B 9 kinacce — 68
9yacoB (2 yaca B HEJIETIIO).
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYabHbIE XUMHYECKUE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BenlecTBa. du3nueckue CBOWCTBAa BeELIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTHe O
MeTOJIaX MMo3HaHus B XUMUU. YucTeie BemecTBa U cMecu. CriocoObl pa3ielieHusi cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHas
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
qrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XMMHUECKUX COCTUHEHHIH.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kiaccudukanus XUMUYECKUX peakiuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOM MOCY/0M, mpaBUiIaMu pabOThl B j1abopaTopuu U NpHUEMaMU
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HaOMt0ieHne (Pr3nueckux (TUTaBJICHHE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyINKe, KUIIEHHE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHHe CBEYH,
NpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHUIOM Oapus, pasnoxxeHnue ruapokcunaa menu (1) npu
HarpeBaHuH, B3auMoJjeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenue crnoco6oB
pas3jielieHuss CMeced: ¢ MOMOINBI0 MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHHUE, AUCTHILIALMNA,
xpomaTtorpadus, TpoOBEeIEHHWE OYUCTKH MOBAPEHHOM COJM, HaOJIOJACHHE U ONHCaHHE
pe3yJbTaTOB IMPOBEJEHUS OIbITA, WLIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHUS MAacChl, CO3/aHUE
MoJIeNIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopony — aieMeHT M IPOCTOE BEILLECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peaklUuy TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MONydeHHUs Kuciaopoja B Jjaboparopuu u
IpoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajutoTporiHas MOJU(pHUKAINS
KHCIIOpO/a.

TennoBoit 3(pdeKkT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YpaBHEHHS, 5K30- U
SHAOTEPMHUYECKHUE peaKkuu. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3yXa, YCHIICHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT M mnpocroe BemecTBo. HaxokaeHue Boaoposa B IPHUPOAE,
buznyeckue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CIOcOOb! oydeHus. KucioTsl u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.
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®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklennsie u
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMOCTh BemecTB B Boje. MaccoBas [0yl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poibp pacTBOpoB B NMPUPOAE M B KU3HU
yenoBeka. KpyroBopor Boawsl B mpupoje. 3arpsi3HEHUE MNPUPOJIHBIX BoA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuit. Oxcuapl. Kiaccubukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KHUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
oKcu0B. PU3NUECcKre U XMMUUECKHE CBOICTBA OKCUJIOB. [lomydueHne okcuaoB.

OcuoBanms. Kiaccudukamnust OCHOBaHMH: HIENOYM W HEPACTBOPHMBIC OCHOBAHUSI.
Homenkinatypa ocHoBaHuid. Pu3znueckue M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuyenue
OCHOBAaHMH.

Kucnotsl. Knaccudpukamust xkucinor. Homenknarypa kuciot. Ouznyeckue u XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenknatypa cosieid. @Pu3znueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJICH.

['eHeTnyeckas cBsI3b MEXAY KJacCaMU HEOPraHUYECKHUX COSAMHEHUMH.

Xumuueckuii IKCnepumeHnm:

Ka4eCTBEHHOE OIpeeNIeHUE CO/IepKaHMsl KHCIopoa B BO3/yXe, MOJIydeHHue, coOupaHue,
pacrio3HaBaHME W HW3y4Y€HHE CBOMCTB KHCIOPOZA, HAOIIOJACHHWE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, paclo3HAaBaHUE U
U3ydeHHe CBOMCTB BOjopona (TOpeHue), B3amMojeicTBre Bogopoaa ¢ okcuaom wmemu (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMIOIeHHEe 00pa3I0B BEUIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEM pPacTBOPEHUS BELIECTB C Pa3IM4HON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpa3lloB HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM MHAMKATOPOB B pacTBOpax KHCIOT U LIEJIOUed, U3ydeHHe
B3auMoeicTBuss okcuga meam (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peakuuii HeWTpanau3alud, MOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxHelue
KJIACChl HEOPTAHUYECKUX COETUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
Menpneseesa. Ctpoenune aToMOB. XUMHYeCKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuumn

[lepBble TOMBITKK KJIAacCH(PHUKAIUA XUMHUUYECKHX dJeMeHTOB. [loHsATHe o0 Tpymnmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOreHbl, THEPTHBIE Ia3bl).
DJeMEeHTHI, KOTOpBIe 00pa3yloT aM()OTEpHBIE OKCUABI M THIPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepuommueckas cucremMa XuUMUYECKHX »diaemMeHToB J[. .
MenneneeBa. KoporkomepuoaHass u JyMHHONIEpUOAHAs ¢opmbl [lepuonnueckoid CUCTEMBI
xumudeckux snemeHTtoB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DuU3nUecKUid CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.
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Crtpoenne aromoB. CoctaB aroMHbIX saep. MW3ortombl. Onektponbl. CTpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuoinyeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IIEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. 1. 1. Mennenees — y4€HbIN U IPaKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (nonstpHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHCJIEHUS U BOCCTaHOBJIEHUsI. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEl, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpeHUE, peakLUy Pa3I0KEHUsI, COETUHEHUS).

Meswcnpeomemnnie ceasu

Peanuszanus MEXNpEeAMETHBIX CBA3EH NPU U3yUYEHUU XMMHU B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHH,
ABJISIOIIUXCSI CHCTEMHBIMHU IS OT/AEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 IIUKIIA.

OO0mme ecTecTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, TEOpHUs, 3aKOH,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, B3JEKTPUUYECKUN 3apsll, BELIECTBO, TeJIO0, O0BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIBI W3MEPEHUs, KOCMOC, IUIaHETHl,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, 6uochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKlusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4ecKux »saemeHTtoB J[. .
MengneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHMHM CBOWCTB XHUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KalblUs M UX COEAVWHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 3ieMeHTOB B [leproauyeckoii cucteMe U CTpOEHHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THIBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIIETKU U BUJA XUMUYECKOH
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.
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Knaccugukanus XUMUYECKUX peakUyuil Mo pa3IuyHbIM MpU3HAKaM (II0 YUCIY U COCTaBy
YyYacTBYIOUIMX B peakUUH BEUIECTB, MO TeIIoBoMY 3(deKTy, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). JK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTne 0 cxopoctu XuMHUUeckoi peakiuu. [lonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanuse. llonarme o XxumuueckoM paBHOBecuu. @DakTOphl, BIUAOIME HA CKOPOCThb
XUMHUYECKON pPEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMM, DSJICKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlleHHE YpaBHEHHUH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHbI,
QHUOHBI. MexaHu3M JAMCCOIMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHMHUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble 3IEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcClIOBHs MPOTEKAHUS pEeakMil MOHHOIO OOMeHa, MOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUI M COJIE B CBETE
IPEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
ITonsATHE O THIpPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIECTB —
METAJIJIOB M HEMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
WCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHHE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpOIEcca AUCCOLMALUU
KHUCJIOT, IIeio4Yed U cojeil (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTepUalioB), IPOBEICHUE
OTBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKU MPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNCHHE Tra3a, O0pa3oBaHME BOJbI), OINbBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakIUil (FOpeHue, peakiuu pa3iokKeHUs, COEAMHEHUs),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEHIECTB C IOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBIL,
pelleHne SKCIePUMEHTaIbHbBIX 33/1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallaMu,
miesouamu).  Xusoposopopon. ConsiHas  KuCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBHE XJI0pa U XJIOPOBOAOPOa Ha OPraHU3M UelloBeKa. BaykHelmme XiIopuabl
U UX HaXO0X/IEHUE B IPUPO/IE.

O6mass xapakrtepuctuka 3yeMeHTOoB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (PU3NYECKUE CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAIMN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCcHIOB. CepHas KUCIIOTa, (PU3NYECKHe M XMMHUYECKHE CBOICTBa
(oOme Kak TMpeICTaBUTEN Kiacca KHUCIOT M crenudpuueckue). XUMHYECKUEe pPeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoJyuyeHUsl cepHOi KucioTel. IlpumeHenue
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cepHOi KucinoTsl. CoaM CepHOM KUCIOThI, KAUeCTBEHHAs peakliys Ha cyabgaT-uoH. Haxoxenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COEIMHEHUSMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OOmass xapakrepucTuka 3i1eMEeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpoCTpaHEHHE B IpuUpoje, (GU3NYECKUe Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJIyueHue u npuMenenue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHass peakuys Ha MOHBI aMMOHMSA. A30THas KHCJIOTa, €€ IOJIy4YeHHUe,
¢u3nueckue M XUMHUYECKUE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauecTBE MHUHEPAJIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAIINA
docdopa, duznueckue u xumudeckue cpoiictBa. Okxcun docdopa (V) u pochopnas kuciora,
¢u3mueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue ¢ocaToB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMN, pACTIPOCTPaHEHHE B
npupoje, pusnueckue 1 XuMU4eckue cBoiictBa. Ancopouns. KpyroBopor yriepoja B mpupo/e.
Oxkcuapl yriaeposaa, ux pU3NYeCKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
NOJyYeHHE U MPUMEHEHHE. DKOJIOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEINICHUs KJIMMaTta, MapHUKOBbIM 3¢ dekT. YroapbHas KuClIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MoJydeHHe M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  KkapOOHaToB B OBITY, MEIUIIMHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHMSX YIiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX IMepepadoTKU
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE 0 OMOTOTUUYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KU3HHM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX Y HEOPTaHUYECKUX COECIUHEHHMN.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMHusi B mnpupoge. OOmme mnpencraBieHus o6 oxcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobimembl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakarolue (pU3N4YEeCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHHH (BO3MOXHO
WCIIOJIb30BaHNUE BHJICOMATEPHAIOB), O3HAKOMJICHHE C OOpa3IiaMu XJIOpPHIOB (TaJIOTCHHJIOB),
O3HaKOMJICHHE ¢ o0pasumamMu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUZEOMATEpHUaoB), HaONIOfeHHEe Tpoluecca OOYrMMBaHUS — caxapa IOX  JeicTBHEM
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KOHIICHTPUPOBAHHOW CEPHOW KHUCIIOTHI, U3YUCHUE XUMUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTBI, TIPOBEJICHUE KAYECTBEHHON peaklMH Ha CyJab(aT-uoH M HaOIIOJCHUE NMpU3HAKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DM3UYCCKHMH CBOMCTBAMHU a30Ta, Gocdopa U MX COSAUHEHUU
(BO3MO’KHO MCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMu a30THBIX U GOCHOPHBIX YAOOpEHHIA,
MoJlydeHue, coOMpaHue, pacrlo3HaBaHWE W UW3YYCHHE CBOWCTB aMMHaKa, MPOBEICHHE
KAueCTBCHHBIX pEAaKIMd Ha HWOH aMMOHHS U ¢dochaT-nOH W U3YYCHHE TNPHU3HAKOB HX
MIPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MEAbI0 (BO3MOXKHO
WCIIOJIb30BAaHHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymwiepeHa, O3HAKOMIICGHHE C TIPOIECCOM aICOpPOIMM PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHue, COOMpaHue, pacrio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CHUJIMKATHOW TMPOMBIIUJICHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/a4d Mo Teme «Baxuenmme
HEMETAJIJIBI M UX COCIUHCHUS.

MeTasiibl M BX COEIHMHEHHS

OOmas xapakTEepUCTHKA XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBs3b M METAJUIMYECKas KpUCTaJUIMYecKas
peméTka. DIEeKTPOXUMHUYECKUN Pl HanpsbDKeHUH MeTaioB. Pu3MuecKue U XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl noimy4eHusi MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI X OT KOppo3uH. CiiaBsl (CTalb, Yyr'yH, AIOpaIlOMUHUN, OpoH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoit cucreMe XUMUYECKUX 31eMeHToB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Mpupoae. PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIBI HATpUsl U Kanus. [Ipumenenue
MIEIIOYHBIX METAI0B U UX COCAUHCHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: nosiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaxXOXKICHUE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W Kalblusa. BaxkHeilnme coenrnHEeHus
KanmbIusl (OKCU, TUAPOKCU, cONn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J. WM.
MenneneeBa, CTpOEHHUE aTOMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XuMUYECKHUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuonunueckoit cucreme xumuueckux »snemeHtoB JI. .
MenneneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. dusznyueckrue U XUMHUYECKUE CBOMCTBA
xkene3a. Oxkcunpl, ruapokcuasl u comu skenesa (1) u xenesa (ll), ux cocras, cBoiCTBa U
MOJTy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMi METaIOB M CIUIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE PE3YIhTATOB KOPPO3HMH METAUIOB (BO3MOXKHO HCIIOJB30BAaHHE BHICOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCHJIA KaJbIUs M HATPHUS C BOJOM (BO3MOXKHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEJOBAaHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs Kejle3a B
Kucopone  (BO3MOXKHO — HCIIONB30BAaHWE  BUIACOMATEPHUATIOB), IMPU3HAKOB  MPOTEKAHUS
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KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MAarHus, KajbllHs, aJIOMHHU, LIMHKa, kenes3a (I1) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEpUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS M THUIPOKCH/IA [IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3324 110
TeMme «BakHeWIe METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKaIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKHU3HH uYeloBeKa. be3omacHoe HCIoyib30BaHUE
BCIICCTB M XUMHUYECKHX peaknuii B ObITy. llepBas momoms TpH XUMHUYECKHX OXKOTax |
OTPaBJICHHSIX.

XUMHYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMyCcTUMasi KOHIEHTpalus
Beniects, nainee — [1/IK). Pons Xxumuu B pemieHuu 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAIIIIOB, ITOJIMMEPHBIC MATCPHAIIHI).

Mesxicnpeomemmuole ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUHU B 9 Kilacce OCyIIEeCTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHM,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICIBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTCPHAITHI.

®duznka: Marepusi, aToM, OJJIGKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, HW30TOIIbI,
pPaZIMOaKTUBHOCTh, MOJEKYNa, DSIEKTPUYECKH 3apsii, MPOBOAHHUKH, MOIYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHME BEIIECTBa, ras,
pacTBOp, PacTBOPUMOCTh, KPUCTALIMYECKAs PEMIETKA, CIUIaBbl, (U3UYECKHEC BEITUYHHEI,
€IMHUIIB I3MEPEHUSI, KOCMHYECKOE TIPOCTPAHCTRO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENLHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEPATbl, TOPHBIE TOPOJBI, IOJE3HbBIE
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC pE3yNbTaThl OCBOCHHUS IPOrPAaMMbl OCHOBHOTO 00mIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0J1¢ O0Y4EHHsI XUMHUHU B €IMHCTBE y4eOHON M BOCIIMTATEIbHOM NS TENEHOCTH B
COOTBETCTBUM C TPAAWIMOHHBIMH  POCCHHCKHMH  COLMOKYJIBTYPHBIMH M  JyXOBHO-
HpPABCTBEHHBIMH IICHHOCTSIMH, MPUHITHIMUA B OOINECTBE MPABUIAMU U HOPMAaMH IOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COIIMATM3AINN 00yYarOIINXCS.

JINYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH MO3MTHBHBIX IIEHHOCTHBIX OPUEHTAIMH W PACIIMPEHHE OIbITAa ACATEIHLHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPpHOTHYECKOT0 BOCTTUTAHUSI:

[IECHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HAcJEIUI0, NMOHMMAaHHs 3HAUYEHHS XMMHYECKOW HAayKH B JKU3HH COBPEMEHHOIO OOIIecTBa,
CIIOCOOHOCTH BJIaJCTh JIOCTOBEPHOW MH(OpMALUEH O MEePEeIOBBIX NOCTHKCHUSX M OTKPBITHAX
MHPOBOI M OTEYECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABIICHUST O COLMAIBHBIX HOPMAax M MPaBHIAX MEKIMYHOCTHBIX OTHOIICHHU B
KOJUIGKTUBE, =~ KOMMYHHMKATUBHOH  KOMIICTEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOMCCIIeIOBATENbCKON, TBOPYECKOW M APYTMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOI COBMECTHOI JIESTENBHOCTH MTPH BBIITOJTHEHUH Y4eOHBIX, TO3HABATEIBHBIX 3a/1ad,
BBIIIOJTHEHUM XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOCKTOB, CTPEMJICHHUS K
B3aUMOIIOHMMAHHIO W B3aMMOIIOMOIIM B IMPOIECCe ITOM yueOHOW AeATeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEIEHHE M MOCTYIKH CBOMX TOBapvIIEH C TO3WIMM HPABCTBEHHBIX H
IPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOCJIEACTBUIA MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PCHYECKUE  MPEJACTABICHHUS O  BEHIECTBE W XUMHUYECKOW  peakIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH M COCTABIISIOIIAE OCHOBY JUIS
NOHUMAaHHsI ~ CYIIHOCTM HAy4YHOW KapTUHBI MHpa, NpeACTaBlIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOIbI, B3aHMOCBS3SX YEIOBEKa C MPHPOIHON CpPEeloi, O posu
XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

NO3HABATEIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYCHHUE HOBBIX 3HAHUM MO XUMHH,
HEOOXOIMMBIE sl OOBSCHEHWS HaONIOJaeMbIX NPOLECCOB M SBICHHUH, ITO3HABATEIBHOM,
MH()OPMAIIMOHHOW U YUTATENILCKOW KYJIBTYpPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C Yy4eOHBIMHM TEKCTaMH, CIIPaBOYHOH JINTEpPaTypoH, JOCTYIMHBIMH TEXHHYECKUMH CPEICTBAMH
MH()OPMAIIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOyYEHMIO M TO3HAHHIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCICIOBATEIBCKON JESITEIBHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B AaJbHEHIIEM;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBb:
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OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEGHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0pOBbIi 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBHM U HENPHUITHE BPEIHbBIX
MPUBBIYEK (YMOTPEOJIEHUS AJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOJCHUS
npaBuil 0€30MacCHOCTH TPH OOpAlEeHHH C XMMHYECKHMHU BEIIECTBAMHU B OBITY W pEalbHON
KU3HU;

5) Tpy10BOro BOCIIUTAHUS:

MHTEpPEC K MPAKTHUYECKOMY M3yUEHUIO MpoQeccuii U Tpya pa3IudyHoOro poja, yBaXeHHE K
TPYAy H pe3yibTaTaM TPYIOBOW JEATEIHHOCTH, B TOM YHCIE Ha OCHOBE IIPUMCHEHUS
NPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYAIBHOW TPACKTOPUU
NPOJODKEHHUST 00pa3oBaHUs € Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmemHoil mpohecCuoHaIbHOM NeATeNbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHUI, TOTOBHOCTh aJIalITUPOBATLCS B IPO(HECCHOHATILHOM Cpelie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11e1eCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBCTCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIIECTBaMH,
a TaKkKe B CUTYaIIUAX, YIPOXKAIOIINUX 30POBBIO U KU3HU JTIOCH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJIydaeMble NpPU H3YyYEHUH XUMHH, JJIS pelleHUus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHON CPEOH, ISl TIOBBIIECHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYSCKUX MPOOJIeM H IMyTeH MX PEIIeHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATENbHON, KOMMYHUKATUBHOW U COLIMATIBLHOU MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBUICISIOT 3HAYUMBIC I (DOPMHUPOBAHHS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTe3a, (aKT, CHCTEMa,
MPOILIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
IpeaIMeTaxX | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHUBEPCAIbHBIE YdeOHBbIC NEHCTBUS (IIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

IMo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE TelHCTBHUSI

ba3oBble Jiornueckue A1eCTBUA:

YMEHHsI HCIOIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIUICHUS TP OCBOSCHUW 3HAHUMU:
pacKpblBaTh CMBICT XHUMHUYECKUX TMOHATHHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH TIOHATHSMH), HCIIOB30BATh TMOHATHS JUISI OOBSICHCHUS
OTJICBHBIX (DAKTOB W SIBJICHW, BBIOMPATh OCHOBAaHUS WM KPUTEPHH I KJIACCH(UKAITUN
XUMHUYECKHUX BEIIECTB M XUMHUECKUX PEAKIUi, YCTAHABIUBATh MPUIHMHHO-CIICJICTBEHHBIC CBSI3U
MEXTy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHbIE, IeTYKTUBHEIC,
10 aHAJIOTHH), AeNIaTh BHIBOBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTh B IMpoliecce MO3HAHUS MOHATHS (TMPEAMETHbIE U MeTamnpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MPUMEHSIEMbBIE B XHMHH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
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xumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pElIeHud YydeOHOo-
MO3HABATENIbHBIX 33/a4, C Y4€TOM OJTHX MOJEIbHBIX NPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CICACTBEHHBIC CBS3U U
IIPOTUBOPEYMS B U3yUaEMBIX IIPOLECCAX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKK€ B KayecTBE OCHOBBI UId (OPMUPOBAHUS THUIIOTE3bl IO IPOBEPKE IPABUIBLHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMH M TPOBEIACHHUIO yYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M MpoIlecca, CAaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yabTar, (HOopMyIHpOBaTh OOOOIIECHHS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PatGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
1 OpM MIPEACTABICHHS, IOTYIaEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIONYJISIpHAs! TUTEpaTypa
XMMHYECKOTO COAEp)KaHHWs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHETa), KPUTUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHUE NPUMEHSTh pa3IMuHble METObI U 3alPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAUMBIX JIJIsl BBIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 337a4
ONpeAeNéHHOr0 THIMA, MPUOOPETEHHE OMbITa B 00JACTH HUCIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX T€XHOJIOTHUM, OBJIa/ICHHE KYJIbTYpOH aKTUBHOT'O HCIIOIb30BAHUS PA3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOATEIBHO BBIOMPATh ONTUMANbHYIO (opMy MpeacTaBIeHUsS
nH(pOpMallMl U WIUIIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciaen0BaTelnbCKON
JEeSTENIbHOCTH HH(POPMAIIUIO O BIUSHUU POMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarolel MpUpoaHON CPebl.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:

yMEHHUsl 3agaBaTh BOINPOCH (B XoJe jauanora u (WiM) AUCKYCCHH) TIO CYIIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYTUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI PEACTABIATH MOJyYE€HHBIE Pe3yJbTaThl TO3HABATEIBHOMN 1E€ATEIbHOCTH B YCTHBIX
W THUCbMEHHBIX TEKCTax; JedaThb MPE3CHTALUI0 pPEe3yJbTAaTOB BBIIOJIHEHUS XUMUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO ONbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
HCCIIEIOBATEIbCKON JIEATENIbHOCTUH NPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
0o0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHUS, OOMEH MHEHHSIMH, «MO3T'OBBIE
HITYPMbI», KOOPAUHALIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJieHle KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PerynsiTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUA:
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YMEHHE CaMOCTOATEIBHO ONPENENSITh LeNU AeATEIbHOCTH, INIAHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBHIOMpATh
HanOosiee 3(G(EKTUBHBIE CIIOCOOBI  peIICHHWs Y4YeOHBIX M IMO3HABATENbHBIX  3ajad,
CaMOCTOATENIBHO COCTABIIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AJITOPUTM JIEUCTBUU IIPH
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJNy4YeHHs] HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUSIX, OLICHUBATh COOTBETCTBHE MOJYUYEHHOTO pe3ysbTara 3asBIICHHON 1LIeNu,
YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IaHUI.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJNEPIKAHMS,

YCTaHOBJICHHOTO JaHHOM (QenepanpHOil paboueid mTporpaMMoi, BBIIEISIOT: OCBOCHHBIC
oOydJaromuMucs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
OpeIMETHOW 00nacTH «XUMUS», BUIBl JIEATEIBHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpPETALNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSIX.

K konmy oOydeHus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUH:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHH: aTOM, MOJEKYJa, XUMHUYECKHI
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHAas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAas Macca, MaccoBas J0JII XUMHYECKOIro
3JIEMEHTa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHJA, KHCIOTa, OCHOBAaHHUE, COJb,
3IIEKTPOOTPHULIATENILHOCTh, CTENIEHb OKUCIICHUS, XUMUYeCKasl peakiysl, Kiaccuukanus
PEaKIHii: peakui COSAMHEHUS, PEaKIIUH Pa3NIOKESHHS, PEaKIINH 3aMEICHNS, PEaKIHU
o0MeHa, 9K30- ¥ PHIOTEPMUYECKHE PEAKIHH, TEIUIOBOK A (EKT peakinu, SApo aToMa,
AIIEKTPOHHBIN CJION aTroma, aToMHas opOWTanb, paguyC aToMa, XUMHYECKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHasl CBA3b, MOHHAS CBsI3b, WOH, KaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BemlecTBa (IPOIEHTHAs KOHIIEHTPAIHS) B paCTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKMX MOHSATHH U NPUMEHATH 3TH
TIOHSATHS TIPH OTIMCAaHUH BEUIECTB U MX TPEBPAIICHUN;

® UCTOJH30BATh XUMHUYECKYIO CHUMBOJHKY IS COCTaBIeHHS (OPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e OmpeneNisITh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHHSX, CTEIECHBb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, MPHHAUICKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBSI3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

e packpeiBath cMbich Ilepuonuueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTPUPOBATh
MOHMMaHHUE TEPUOTUIECKON 3aBUCHMOCTH CBOWMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYIIIPHOTO YYeHHS, 3aKOHa ABOTa/Ipo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOnAuuHyio ¢opmy Ilepuonnyeckoil cucTemsl
XUMHUYECKHX 3JIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Mamble W OonblIMEe MEPHOABI, COOTHOCHUTH
o0o3HavyeHusi, KOTopble UMeroTcs B Tabnuue «lleprognueckasl cucteMa XUMHYECKHX
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anementoB J[. Y. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue UX MO0 JIEKTPOHHBIM CIIO0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE AJIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuuu (110 YKMCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
dbdexry);

XapaKkTepu30BaTh (OIMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEIECTB PA3THMUHBIX
KJIaCCOB,  IIOJATBEp)KJas  ONWUCAHUE [PUMEPAMHU  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIHil;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MPEBPAICHUI B Pa3IMUHbIX YCIOBHSIX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MacChl BELLIECTB, MacCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

MPUMEHSTh OCHOBHBIC ONEpAIlUU MBICIUTEIBLHOM NEATEIbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KJIaCCH(PHUKALNIO, BBISABICHHE MPUYHHHO-
CJICJICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJCHHE,  HM3MEpEeHHe,
MOJICINPOBAaHHE, FIKCIIEPUMEHT (peasbHbI U MBICICHHBIH);

ClIeZIOBaTh NpaBUJaM IOJb30BAaHUS XMMHUYECKOHM MOCYl0M M  J1abopaTopHBIM
0o0OpyJOBaHUEM, a TaKXe MpaBUIaM OOpallleHUs C BELECTBAMU B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOJAa M KHCIOpOJa), MPHUTOTOBICHHUIO
PacTBOPOB C OINPEAEIEHHON MacCOBOM 0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XMMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHondTaaenH, METHIOPAHXK U JIPyTHUe).

K konny oOydeHus B 9 kiacce NpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSATUN: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATEIBLHOCTD, CTENEHb OKUCIIEHHS, XUMHUYECKas pPEaKLUsl, XUMHUYECKas
CBSI3b, TEIIOBOM 3P EeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, HJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsl JUCCOLMAIUS, peaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOEe paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, HWOHHAs, METaUIM4ecKas), KpUCTaUIM4ecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHYECKOM peakluu, MpeNeabHO OIyCcTUMas
xoHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHH U NPUMEHATH 3TH
MOHATUS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;
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UCTIOJIb30BAaTh XUMHUYECKYI0O CHMBOJHKY JJISi COCTaBIeHHS (OpMYT BELIECTB U
YpaBHEHUI XMMHUYECKUX PEAKIIUN;

ONpeNeNiATh BAJIGHTHOCTh W CTENEHb OKUCJICHUS XUMHUYECKUX OJIIEMEHTOB B
COCIMHEHUSAX PAa3IMYHOIO COCTaBa, MPHUHAMICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METaJIJIM4ecKasl) B HEOPraHMYEeCKUX COCAMHEHUSAX, 3apsii HOHA 10 XUMHYECKOU
dopmyIe, xapakTep cCpelsl B BOAHBIX PAacCTBOPAX HEOPraHUYECKUX COCTUHEHUH, THII
KPUCTAJUTUIECKOHN PEIIETKN KOHKPETHOTO BEUIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro TIOHUMAaHME: ONMHCHIBATh U XapaKTepu3oBaTh TabmuunHyo ¢opmy [leproamueckoit
CUCTEMbl XHMHUYECKHUX OJJIEMEHTOB: pa3lnyaTh MOHATUS «rJIaBHas mnoArpynma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U GoJblIMe MEPUOJIBI,
COOTHOCHTHb 0003HAUEHHs, KOTOphIE HWMEIOTCS B IEPHOAMYECKOW Tabmiwie, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsij sapa, o01Iee YUCIIO AIEKTPOHOB U paclpeieNieHue UX IO AJIEKTPOHHBIM CIIOAM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COCIMHEHUH B Mpejenax MajblX MEePHOJOB U TJIABHBIX MOATPYIII C YY4ETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (M0 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
3 eKTy, 10 U3MEHEHUIO CTEeNEHEeW OKUCIIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBAThH) OOIME W CHENU(PUYECKHEe XUMUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Iasl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHU COOTBETCTBYIOIIUX XUMUYICCKUX PEAKIUH;

COCTaBIISITh YPABHEHUS JJEKTPOIUTUYECKON TUCCOLMAIIUU KUCIOT, IIEN0Yei U CoJel,
MIOJTHBIE M COKpAIIEHHBIE YPAaBHEHUS PEaKIii HIOHHOTO OOMEeHa, YpaBHEHHS PEaKIny,
MOJTBEPKIAIONINX  CYIIECTBOBAaHME T'E€HETHYECKOHW CBS3M MEXKAY BeElIeCTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUH MOCPEICTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAIICHUN B Pa3INYHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYEO MAcChI BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIeMEeHTa 1o (hopMysie COeJUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH pEaKIIim;

coONrofaTh TMpaBuia TMOJH30BAHHUS XUMHUYECKOM TMOCYIol u  J1abOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO
¥ cOOMpaHMIO Tra3000pa3HbIX BEHIECTB (aMMHUAKa M YIJIEKHCIIOTro Ta3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM NyTEM XJIOpUA-, OpoMuia-, Moaun-, kKapOoHar-, ¢ocdar-,
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CUJIMKAT-, CyJibdaT-, THAPOKCHUI-UOHBI, KATHOHHl AMMOHHMS W HMOHBI H3y4YEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OINEPALUHM MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHCTEMATH3allMI0, BBISBICHUE MPUYUHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHUS — HaONIOJCHWE, W3MEPEHHUEe, MOJCIMPOBAHUE,
AKCTIIEPUMEHT (PEabHBIA U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacon
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbIE (IU(PPOBLIE)
KonTpoabHbie IpakTuyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' NPaKTHYECKOHN JIESITeTbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMudeckue 15 1 bu6nmoreka [JOK
' peaknuu https://m.edsoo0.ru/7f41837c
Hroro no paszneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

51 Bosnyx. Kucnopona. [lonsarue 5 bubnnorexka [JOK
' 00 okcHuaax https://m.edsoo.ru/7f41837¢c

99 Bonopon. [onsitue o 3 1 bu6mmorexa [IOK
KHCJIOTaX M COJIIX https://m.edso0.ru/7f41837c

23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmuorexa [JOK
' OCHOBaHHSIX https://m.edso0.ru/7f41837c

54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmorexa [IOK
HEOPraHMYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
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Wroro no pazueny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aKOH U
31 [Tepnoguueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX 351eMeHToB J1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
Xumudeckas CBS3b.
3.2 OKHUCIMTENIBLHO- 8 2 bubmmorexa [IOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmorexa LIOK
https://m.edso00.ru/7f41837c
PeszepBHOE BpeMms 3 bubnuorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
ITPOI'PAMME
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9 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBblie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTesbHbIe
padoThI padoTbI
pecypchl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIIuu
11 [ToBTOpeHwue U yriaydiieHne 3HaHui 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxuui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XxapaKTepUCTHKA XUMHYECKIX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 bubnmorera LOK
' PYHIBL L-€p https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 Bubmmorexa [IOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
2.4 OO011ast XxapaKTepUCTHKA XUMHYECKHX 8 1 2 bubmuotexa [IOK



https://m.edsoo.ru/7f41a636
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anemeHToB |VA-rpynmel. Yriepona u
KPEMHUU U UX COCUHECHUS

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

Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUA
. bubnuoreka [{OK
3.1 Obmpe cBofiCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [{OK
3.2 Baxneime merayuipl 1 UX COEIUHEHUS 16 2 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B )KU3HU 4EJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Htoro mo pazneny 3
PesepBHOE BpeMs 3 bubnmorexa IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 7



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n u3ydeHusi  oOpa3zoBaTe/ibHbIE
pecypchl
1 [Ipeamer xumun. Poss Xumuu B KU3HA bubnnorexa [HOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOIaX O3HAHUS B XUMUHU bubmorexa LHOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U IPUEMBI bubnuotexa [JOK
oOpareHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa U cMech. CIocoObl bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmecelt (Ha npumepe bubmorexa HOK
. p p https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBAPEHHOW COJIN)»
6 ATOMBI 1 MOJIEKYJIBI bubmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHe 2JIEMEHThI. 3HAKU bu6mmorexa [IOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u cnoKHBIE BENIECTBA bubnmuotexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2a6c¢c

bu6mmoreka [IOK

9 A -
TOMHOTMOICKYIPHOS YHCHHE https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckasi popmyna. BareHTHOCTB bubmmorexa LHOK
pMyIIa. https://m.edsoo.ru/ffod2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTtHOCHUTENbHAs aTOMHAs Macca. bubnnoreka [JOK
OTtHocuTeNnbHAsE MOJIEKYJIIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHYECKOT'O bu6mmorexa [IOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nYECKUEe U XUMUYECKHUE SIBJICHUS. bubmuorexa [JOK
XuMHueckas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycioBus MPOTEKAHUS bubnnorexka [JOK
15 -
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnunorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
Brruncnenus konmdecTa, Macchl
17 BEIIECTBA 110 YPaBHEHUSIM XUMUYECKUX bubmmorexa [JOK
H . yp https://m.edsoo.ru/ff0d5708
peakmuit
Krnaccudukanus XuMHUECKUX peakiiui
18 (coe I/IHq;,HI/Is{LI a3JI0’KEHUS e bubmmorexa [OK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOOMeHa)
19 M. B. JIoMOHOCOB — y4U&HBIN- bubmmoreka [IOK
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sHnukiIoneauct. O0o0IEeHne 1
cucTeMaTu3alus 3HaHu’

Kontponbnas padota Nel o reme

https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK

20
«BelecTBa 1 XUMHUYECKUE PEAKIIUI» https://m.edso00.ru/ff0d4290
Boznyx — cmecs razos. Cocras
21 Bo3ayxa. Kucnopoa — siaeMeHT U bubmorexa [JOK
yxa. p https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckue U XUMUYECKHIE CBOMCTBA
22 KHUCJIOpoJia (peaKuy OKUCTICHUS bubmorexa LIOK
pOa (peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue o0 okcumax
Croco05I ITOJIyUYEeHUs KUCIIOpO1a B
23 jabopaTopuu iqn OMLII_HJ'IeHIj{(i:TI/I bubmorexa [JOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKuuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TomnuBo (HedThb, yroyib U METaH).
25 3ar ;13He1§He(11;o3 : a, CII0COOBI c)ero bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPALIECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonyuenne u coOnpanme KUCIOPOIa 1 bubmmorexa [TOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bomopon — anemeHT u nmpocToe bu6mmoreka [JOK

BelecTBO. Haxoxaenue B nmpupoie

https://m.edsoo.ru/ff0d4dd0
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28 du3nvecKkue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsaTHe 0 KMCIOTaX U COJIAX bubmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOblI 1osryyeHus BOI0poia B bubnnorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
[IpakTuueckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanue Bogopoaa 1 bubmorexa HOK
7 P AOPOA, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHE €ro CBOMCTBY
32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUeCTBa
33 BEIIECTBA ra3a I10 €ro U3BECTHOM bubmorexa [JOK
B . y https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE 3aKOHA bubmorexa [JOK
yp . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHH T'a30B
35 dusnvecKkue 1 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsitue 00 bubnmoreka [JOK
HHIUKATOPax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtenb. HacwlieHHbIe
37 H Hi[:HaCBIpCHHLII; aCTBOPBI NIII;CCOBaSI bubmorexa [JOK
B PACTBOPEL. https://m.edso0.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
38 [TpakTuaeckas padora Ne 5 mo Teme 1 bubmmoreka [JOK
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«[IpuroroBiienue pacTBOpOB C
OnpeeaEHHON MacCOBOU J10JIEH
pacTBOPEHHOTO BEILIECTBAY

https://m.edsoo.ru/ff0d5eba

39 KonTponbnas padora No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupl: cocTaB, KIacCU(PUKALINS, bu6mmorexa [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa LIOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHus: cOCTaB, Ki1accuUKaIus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TosnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenaue): HOMEHKIIaTypa,

46 CHOCOéBII) Hji)n )CHI/ISI XI/IMI/I‘-IZ(I:KI/IC bubmmorexa [OK

. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME 1 bubnuorexa [JOK

«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c
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48 I'enernueckas cBsi3b MEXKy Kilaccamu bubnnoreka [HOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O000111eHIE U CUCTEMATU3aIlUs 3HAHUH
B H https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 mo teme
50 "OCHOBHEIE KJIACCHI HEOPraHUYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHNI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHAYECKHX JIeMEHTOB. [loHsiTHE O bubmorexa [TOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuoanueckast cucreMa XUMAYECKUX bubmorexa [TOK
P https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 Ileproasl, TPyMIIBL, O, TIBI bubmmorexa HOK
PHOJIBL, TPYTHIBL, HOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnunorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHne 31eKTPOHHBIX 000JI04eK
55 aToMoB 31eMeHTOB [leproanueckoit bubmorexa LOK
pHoA https://m.edsoo.ru/00adaébc
cuctemsl /. . MenneneeBa
XapakTepucTuka XUMHIECKOTO
56 3JIEMEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [lepnonnueckoro 3akoHa 1y bub6nuorexa [IOK
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pa3BUTHS HAyKH U nipakTuku. /. U.
MenneneeB — y4€HBIN, IEJArOT U
rpaKJaHUH

PesepBubIil ypok. O600611eHIE 1

https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK

58 i/
CHCTeMaTPfSaHHH SHaHH https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «Ctpoenne aroma. XuMU4ecKasi CBSI3b» bubamorexa LOK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepoydHas paboTa
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
60
XUMHUYECKUX JIEMEHTORB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
1 nu
6 OFTHAZ XHMITHCCKA CBASh https://m.edsoo.ru/00adac34
62 KoBanienTHas monsipHasi XuMU4eCKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenoysspHas XUMU4ecKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
o4 CTeneH, okHCICHs https://m.edsoo.ru/00adae28
65 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnorexka [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHCIUTEN ¥ BOCCTAHOBHUTEITU bubmorexa [JOK
https://m.edso00.ru/00adb076
67 PesepBHblil ypok. O60011eH1E 1 bubnnorexa [JOK

cucreMarTrusanua 3HAHUM 110 TEME

https://m.edsoo.ru/00ad9ch2
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«CTpOCHI/IC aromMa. XMMHYECKas CBA3b»

68 PezepBHblit ypok. O6o0011eHuE 1 1 bubmumoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOTPAMME



https://m.edsoo.ru/ff0d61c6
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9 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE

Ne Hara nu¢ppoBbIe

Tema ypoka KonrTpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

[Iepnonnueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XHUMUYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKHUX HJIEMEHTOB 1 bubamorexa LOK

N https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPHUOOB

3 Knaccudukaius 1 HOMeHKIaTypa 1 bu6mmoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca

6 Knaccudukanmst XumMuaeckux 1 bubmuorexa [JOK
PpEAKIHI MO pa3INYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

bu6mmoreka [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1

TCTCPOTCHHLIX PCAKIUAX

https://m.edsoo.ru/00adbe9a
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[TonsiTE 0 XUMUYECKOM PAaBHOBECHHU.
@DakTOpPBI, BIUSIOIINE HA CKOPOCTH

bu6mmoreka [IOK

8
XUMHYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHUS
9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON
10 nccoruanmu. CuibHbIE U c1a0ble bubnmorexa LOK
A HHATLIH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubmmorexa LHOK
M peakh https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUII B CBETE MPEACTABICHUI bubmmorexa [TOK
p sz https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUYECKON JUCCOITUAIIUI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 bubmorexa [IOK
ped o https://m.edsoo.ru/00add8b2
AIIEKTPOJIATUICCKON JTUCCOITHAITUT
14 TTousTie o runponze coien bubmorexa [IOK
s https://m.edsoo.ru/00add9d4
15 O06o01enne U cucTeMaTru3aIus bubnmnoreka [JOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrenne DKCIIEPUMEHTAILHBIX 1 Eubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3amauy»
17 KonTtponbHast pabota Ne2 o teme bub6nuorexa [IOK
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«DNEKTPOINTUYECKAS IUCCOLUALIMSL.
XVMHYECKUE PEAKIIMU B PACTBOPaX»

OO61as xapakTeprCTHKa raJIOr€HOB.

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

bubmuoreka [JOK

18 XHUMHYECKUE CBOMCTBA HA TIPUMEPE
puMep https://m.edsoo.ru/00addfe2
xJopa
XmopoBogopoa. CoJisiHast KHCIIO0TA,
19 XUMHUYECKHE CBOMCTBA, MOJTyYeHUE bubmmorexa LOK
’ yi ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
[IpakTuueckas padora Ne 2 o teme
20 «[TomydeHue CONISTHON KUCITOTHI 1 bubmmorexa [JOK
e ea ’ https://m.eds00.ru/00ade348
u3y4yeHue e€ CBONCTB»
Boruncnenus o ypaBHeHUAM
21 XUMUYECKUX PEaKIUid, ECIIH OJIUH U3 bubmmorexa [JOK
PEAKTIHH, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepuCcTHKa SJIEMEHTOB bubnuoteka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmoTponHble MOIU(UKALIUY CEPBHI.
93 Haxoxnenue cepsl U €€ cCOeTMHEHUI bubnuoteka [JOK
B IIpUpoOJIe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmoreka [JOK
bu3HYeCKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepol. CepHas KHCIIOTA,
. bubmuorexa [JOK
25 buznyeckne 1 XuMHUYeCcKre CBONCTBA,

IIPUMEHEHHE

https://m.edsoo.ru/00adea28
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Xumudaeckue p€aKknuuy, JCxKalue B
OCHOBC ITPOMBIIIJICHHOT'O criocoba
MOJIYYCHHA cepH0171 KHCJIOTHI.

bu6mmoreka [IOK

26
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEH Cpeibl COCTUHEHUSIMU
cepbl

97 Brruucienue MaccoBO# 101U BBIXOJ1a bubmuoreka [JOK
IIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepuCcTUKa 3JIEMEHTOB

28 VA-rpynsbl. A30T, paclipocTpaHeHHe bubnunoreka [JOK
B IIpupojie, GU3NYECKue u https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMHuak, ero puznuecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYEHUE U bubmorexa HOK

> THOTYH https://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «lTonyuenne aMmMuaka, U3y4eHHUE €ro 1 bubmorexa HOK
. i 1Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gu3ndecKkue u bu6mmoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aAMMOHHS B KQUeCTBE MUHEPATbHBIX

. bubnmnoreka [JOK

32 ynoOpeHnii. XuMudeckoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl
COEMHEHUSIMH a30Ta

https://m.edso0.ru/00adf518
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®docdop. Oxcua pochopa (V) u

bu6mmoreka [IOK

33 ochopHas KUciaoTa, GU3NYECKUe U
ocpop N ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOYICHUE
Hcnonb3oBanue pocharos B
34 KauyeCcTBE MUHEPAIbHBIX y100pEHUI. bubmuorexa [JOK
3arpsi3HEeHUuE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHUE B
35 npu z e gmnli){em(l;e 1 XUMUYECKHE bubmorexa LHOK
p P e https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcuipl yraepoaa, ux Gpusndeckue u
36 XUMHYECKHE CBONCTBA. bu6mmoreka [IOK
Dkonorudyeckue npoOIemsl, https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OkcuIoM yriepoaa (1V)
37 VYronbpHas KUCIIOTa U €€ COJTN bubmorexa HOK
https://m.edso00.ru/00ae006c
[Ipaktrueckas padota Ne 4 o Teme
38 "ITosrydeHne yrieKucioro rasa. 1 bubnnorexka [JOK
KavecTBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
1oH"
[TepBoHaYaTEHEIEC TOHATHS 00
39 OPraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
b K
40 KpemHunii u ero coeuHeHus no/morexa [0

https://m.edsoo.ru/00ae080a
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41

42

43

44

45

46

47

48

[TpakTuueckas padora Ne 5. Pemenne
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«BaxkHenme HeMeTaJulbl U UX
COCTMHEHUS»

Kontponbnas pabota Ne3 o teme
«Baxxnelmme HeMeTalIbl U UX
COCTMHCHUS»

OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.
Merannuueckas CBA3b U
MeTaJIMuecKasi KpucTajuinuecKas
pemérka. Pu3n4YecKue CBOMCTBA
METaJUIOB

XUMHYECKHE CBOMCTBA METAJIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METAIIIIOB

O611me cnocoObl MOTyYEHHS
metaiioB. CriiaBbl. Berauciaenus mo
YpaBHEHUSIM XUMHUUYECKHX PEaKIni,
€CIIM OJIMH U3 PEareHTOB COJEPIKUT
puMecu

IIonsatue o KOppO31uu MCTAJIJIOB

[Ienounkie METaIbI

OKCI/I,[[BI U TUAPOKCUABI HATPUA U

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo.ru/00ae0el8

bubmuorexa [JOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [JOK
https://m.edsoo.ru/00ael1156

bu6mmoreka [IOK
https://m.edso0.ru/00ael1156

bubmuorexa [JOK
https://m.edso0.ru/00ael1278

bu6mmoreka [JOK
https://m.edso0.ru/00ael4b2

bu6mmoreka [JOK
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https://m.edsoo.ru/00ael4bh2

KaJus
49 [[{erouHO3eMeNbHBIE METATIIBI — bubnmoreka [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coequHeHNs KalbIUs bubmotexa [IOK
4 H https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEMAaTH3aIIHs
3HAHUU
59 JKEcTkoCTh BOABI U CIIOCOOKI €& bubmuorexa [JOK
YCTPaHEHHUS https://m.eds00.ru/00ae1886
[TpakTuueckas paborta Ne 6 o Teme
53 "YKEcTKOCTh BOABI U METOJIBI €€ 1 bubmorexa [JOK
Y A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A i
JTOMHHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnnorexka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 XK
eeso https://m.edsoo.ru/00ae1d86
57 OKcuIpl, THIPOKCUIBI U COJIH JKeJIe3a bu6mmorexa [IOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAaHUU
[IpakTuueckas padora Ne 7. Pemenue
bu6mmoreka [IOK
59 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME 1

«BaxHel1ne MeTaJuIbl U1 X

https://m.edso0.ru/00ae3de8
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COCOAUHECHUA»

Brruucnenus no ypaBHEHUAM
XUMHUYECKHUX PEAKLMH, €CIIA OIUH U3
pEareHToB J1aH B U30bITKE WK

bubmuoreka [JOK

00 COAEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIX0JIa MPOAYKTa
peakuuu
61 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH
KonTtponsHast padora Ne4 o teme
62 «Baxxueime MeTauibl 1 UX
COEJITUHEHUS»
63 BemectBa 1 Matrepuarnsl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE bubnnorexka [JOK
OKPY’KaIOILEeH Cpebl https://m.eds00.ru/00ae4270
65 Ponp xumuu B pemieHnn bubnnorexka [JOK
HKOJIOTUYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
PesepBublit ypok. O0o01IeHNE U bubnuoreka [IOK
66 .
cCUCTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0o01IeHNE U bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O60011eHMEe 1 bubnnoreka [JOK

cUCTeMaTHU3aus 3HaHUHU

https://m.edsoo.ru/00ad9ch2



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
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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ITPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOT'PAMMBbBI

8 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHWYCCKUC ITOHATHA)

pacKpblBaTh CMBICII OCHOBHBIX XMMMUYECKHX IOHATHUH: aToMm,
MOJIEKYJIa, XUMHUYECKHI DJJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE
BEIIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAsA), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJNYECTBO
BEIIECTBA, MOJIb, MOJISIpDHAs Macca, MaccoBas OIS XHMUYECKOTO
JJIEMEHTa B COEJMHEHUHU, MOJSPHBIH 00BEM, XMMHUYECKas peakuus,
KIacCU(pUKaLKMsg  peaKklHil:  peakuuud  COEAMHEHHUs,  pPEaKIHH
pa3IOKEHUs,, PEAaKUMU 3aMelIeHMs, peakuuu oOMeHa, 3K30- U
SHAOTEPMUYECKUE PEAKIHUU, TEIIoBOW 3¢ (EeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHCHTHaH KOHLIGHTpaI_II/ISI) B paCTBOpC

1.2

1.3

14

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHU H

MIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUH BEIIECTB U MX MPEBPAICHUI
UCIOJIb30BaTh XUMHYECKYI0 CHMBOJHMKY JJIi COCTaBi€HUS (GOpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEILECTB,

MMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOI'O Y4YCHHA, 3aKOHa

ABoranpo

1.5

OnpeacIIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCOAUMHCHUAX

1.6

KJaccu(UIUpPOBaTh XMUMHUYECKHE pEakuuu (MO0 YUCIy M COCTaBy
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1.7

YYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3 dekTy)

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIDPHYIO W MOJISIPHYKO MAaCChI

BEILIECTB

1.8

1.9

1.10

BBIUYUCJIATE MACCOBYIO JOJIKO XHMHYECKOI'O J3JIEMCHTA IIO (bOpMy.]'Ie

COCIUHCHMUS,
BBIYMCIISATh MACCOBYIO JIOJIFO BEUIECTBA B PaCTBOPE

MIPUMEHATh €CTECTBEHHOHAYUYHBIE METOJbI MO3HAHHS — HAOJIOJCHHE,
U3MEpEeHHe,  MOJEIMPOBAaHUE,  OKCIEPUMEHT  (peajbHbli U

MBICJICHHBIN )

ITo Teme: «Bakuelmme npeaACTaBUTCIN HCOPraHNMICCKUX BCIICCTB»

2.1

2.2

pPaCKpbIiBaTb CMBICII OCHOBHBIX XHMHYCCKUX TTOHSATHH: OKCHuA,
KHCJ10Ta, OCHOBaHUEC, COJIb
OnpeaAC/IAATh NPUHAMJIC)KHOCTh BCHICCTB K OHpeﬂeHéHHOMy Kiaccy

CoeZIMHEeHuH 1o Gpopmynam

2.3

KJ'IaCCI/I(I)I/II_II/II)OBaTB HCEOPTraHNYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATh) OOIMME XHWMHUYECKHE CBOIWCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, TOJTBEpXKIasi OMHCAHUE MpPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKI_II/Iﬁ

2.5

2.6

IMPOrHO3NPOBATH CBOMCTBA BC€IICCTB B 3aBUCHMMOCTH OT HX
KauCeCTBCHHOI'0O COCTaBa, BO3MOYKHOCTHU TIIPOTCKAHUA XUMHYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

CIeOBaTh MpaBWJiaM MOJb30BAHUS XUMHUYECKOM TOCYyIOH H
1abopaTopHBEIM O0OpYIOBaHUEM, a TaKXKe IMpaBWUIaM OOpaIIeHHS C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSAMH TIO BBITOJTHEHHUIO
1a060PaTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJTYYCHHIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOJAA), MPUTOTOBJICHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEILECTBA, INIAHUPOBATh U MPOBOJUTh XUMUYECKHUE SKCIIEPUMEHTHI 110
pPacCIlO3HAaBaHUIO pPACTBOPOB INEIOYEH M KUCIOT C IIOMOIIBIO

WHIUKATOPOB (JTakmyc, (heHoadTaIenH, METHIOPAHX U IPYTHE)

2.7

MPOBOAMTD PACUEThI MO0 YPABHEHUIO XUMUYECKON PeaKkIuu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepumommueckass cucrema
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xumudeckux anemeHtoB . M. MenaeneeBa. CtpoeHuE aTOMOB.

Xumudaeckas cBa3b. OKHCIUTENFHO-BOCCTAHOBUTEIILHBIC peakuuun»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUMH: SAApPO aTroMma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas OpOuTaab, paguyc aroma,
XUMHUYECKAsl CBS3b, IOJIPHAs W HENOJSPHAs KOBAJICHTHAs CBA3b,
AJIEKTPOOTPULIATEIbHOCTh, HOHHAsl CBf3b, HOH, KaTHOH, AaHMHOH,

CTCIICHBb OKHCJIICHUA

3.2

KHaCCPI(bHHI/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

3.4

3.5

3.6

OIKCHIBATh U XapaKTepH30BaTh TaOiM4Hyro ¢Gopmy Ilepuonndeckoit
CUCTEMBl XHMHYCCKHUX DJIEMEHTOB: pa3U4aTh MOHITHS «TJIaBHAS
noarpynna (Arpymma)» u «mnoOounas mnoarpynma (brpymma)y,

«MaJple» U «OOJIBIINE) ICpUOabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHSA B Hepnogmqecxoﬁ

CHCTEMCE

COOTHOCUTh  O0O3Hau€Hus, KOTOpble HMMEITCI B  TalIMIe
«Ilepnonnueckass ~ cucrema  XMMHYECKMX  anemeHtoB  [I.U.
MenzeneeBay C YHUCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB
XMMUYECKUX DJEMEHTOB (COCTaB M 3apsa s1pa, o0luee Yucio

AIIEKTPOHOB U PACIpeieICHHE UX M0 AJIEKTPOHHBIM CIIOSIM)

OIpCaAcCIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 61/1Hapr,1x

COCOAUMHCHUAX

3.7

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOBaJ'ICHTHaSI u I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eTr0 00pa30BaHUs

1

ITo Teme: «BGH_ICCTBO " XUMHYCCKad pCakus»




TOUYKA \!pocm

11

1.2

pPacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX IOHSATHH: pacTBOp,
QJIEKTPOJIUTHI, HEJIEKTPOJIUTHI, AJICKTPOIUTUYCCKAsT JUCCOIMALINS,
pEeaKMu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE PaBHOBECHE,
obpaTuMble u HEOoOpaTUMbIe peakiuu,
OKHUCJIUTEITLHOBOCCTAHOBUTEIHHBIC peaxium, OKHUCJIUTETIb,
BOCCTAHOBUTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,
aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHAs,
METAJUINYECKasi), KPUCTAJUIMYECKas pemiéTka, CIUIaBbl, CKOPOCTb

XUMHYECKON peaKun

HIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHMHYCCKUX MOHATHHA H

IMPUMCHATD 3THU ITOHATHA IIPU OIIMCAHHNU BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LIEJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIE YPaBHEHUs DPEaKLHH

HOHHOrO 0OMeHa

1.4

1.5

PacCKpbiBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKL{I/Iﬁ

MIOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuil

MMpOBOANUTDH paC‘léTH 10 YPaBHCHHUIO XUMHYECKOU peaknuuu

2.1

IIo Ttemam: «HeMeTamnpl M HMX COEOUHEHHSA» U «MeTaaabl U HX

COCTUHEHUS

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U CTIEU(PUIECKUE XUMUUECKIE
CBOMCTBAa MPOCTBIX U CIOXHBIX BEIIECTB, MOJTBEpPXk Iasi OINUCAHUE
MpUMepaMu MOJICKYJIIPHBIX M HOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX

XHUMHUYCCKUX pCaKI_II/Iﬁ

2.2

2.3

COCTaBJIATb YPAaBHCHU peaKuHﬁ, MNOATBCPKAAIOIMINX CYIICCTBOBAHUC

TEHETHUYECKOM CBSI3U MCXKAY BCIICCTBAMU PA3JIMYHBIX KJIIACCOB
IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,

BO3MOXHOCTH HNPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

CcJIeg0BaThb IpaBUJIaM II0JIb30BaHUsA XUMHUYECKOHU HOCYI[OI\/JI )41
7a00paTOpPHBIM 00OPY/IOBAaHMEM, a TAaKXKE IpaBUJIaM OOpaIleHUs C
BCIICCTBAMHU B COOTBCTCTBUHM C HWHCTPYKHHUAMU 110 BBIIIOJIHCHUIO

71a00PaTOPHBIX XMMHUYECKHUX OMNBITOB MO TMOJIYYEHHIO U COOMPAHUIO
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ra3o00pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKHCIIOrO Ta3a)

IIPOBOJUTH PEAKLUH, IOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB

Pa3IuYHBIX BEIICCTB: PpacClliO3HaBaTb OIIBITHBIM HYTGM xJiopunma-,

2.5 Opomun, wommn, KkapOoHat, (ocdar, cuimkar, cyiubdar,
TMIPOKCUIMOHBI, KaTHOHBl AMMOHUS, HOHBI HM3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTAHUYECKUX BEIIECTB

3 ITo Teme: «XuMHS U OKpYXKaroLas cpeaar»

31 pacKkpbIBaTh  CMBICII  OCHOBHBIX xuMuyeckux noHstui: [IJIK

' BELIECTBA; KOPPO3HsI METANIOB
IIPUMEHATh OCHOBHBIE OI€pAllMM MBICIUTEIBHON JEATEIBHOCTH —
aHaM3 W CHUHTE3, CpaBHEHHE, O000IIeHHe, CHUCTEeMaTH3AIHIO,

3 BBISIBJICHHME IIPUYMHHO-CJIECICTBEHHBIX CBS3€H — [UId1 U3Y4YEHHUS

CBOICTB BCIICCTB M XHMHUYCCKHUX peaxunﬁ; C€CTCCTBCHHOHAYYHBIC
MCTOABI IIO3HAHUA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, MOACINPOBAHUC,

AKCIIEPUMEHT (peabHbI U MBICICHHBIN)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon
1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

HepBOHa‘IaJ'ILHHe XUMHNYCCKUC ITOHATHUA

11

[Ipenver xumun. Ponp XUMUM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE

BCIICCTB

1.2

1.3

[TonsiTrie 0 MeTOAax Mo3HaHUS B XUMUU. YncThie BemecTBa U cmecH. CrocoObl
pas3aeneHus cmecen
ATOMBI © MOJICKYIJIBI. Xumuueckue d1eMeHTbl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOXKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJIHPHOC YUYCHUC

1.4

1.5

Xumnueckas popmyna. BaneHTHOCT, aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA ~ cocTaBa  BemiecTB.  OTHOcUTeNbHas  aTOMHas  Macca.
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca. MaccoBas 1011 XUMHUYECKOTO 2JIEMEHTA
B COCIMHEHUU

KonnuectBo BemectBa. Moisb. MonsipHasg Macca. B3auMocCBsI3p KOJIMYECTBa,
Macchl M 4Hcia CTPYKTYPHBIX €IWHUI BemecTtBa. Pacu€rsl mo ¢opmynam

XUMHYECKHUX COCIMHECHUM

1.6

dusnueckue U XUMMUYECKUE ABJICHHSA. XUMHUUYECKAsl PEaKUus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BellecTB. XUMHUUeckue ypaBHeHus. Knaccudukanus

XUMHUYCCKUX pCaKI_II/Iﬁ (COCIII/IHGHI/IH, Pa3JI0KCHUA, 3aMCILICHN A, O6MeHa)

1.7

XHUMHUYECKUHN SKCIEPUMEHT: 3HAKOMCTBO C XUMHUECKOU MOCYA0H, ¢ IpaBUiIaMu
pabotel B Jnaboparopuu U TpuEMamMu oOpamieHuss ¢ J1abopaTOpPHBIM
o0opy/soBaHUEM, H3yUYe€HHE U ONUCaHWe (HU3MYECKHX CBOWCTB 00pasiioB
HEOPTraHWYECKUX BEMIeCTB, HaOmogeHne ¢GU3NUecKuX (TUIaBIICHHE BOCKA,
TasHHE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHACHCAIUsl BOJbI) U
XUMUYECKHX  (TOpEHHE  CBEUYH, MPOKAJMBAHWE MEIHOM  MPOBOJIOKH,
B3aUMOJICKICTBHE MeJla C KHCIIOTOM) SBJICHUMN, HAOMIOJICHHE W OIMCaHUe

NPU3HAKOB TMPOTEKAHHWA XHUMHUYECKHMX peakuuid (pa3joxeHue caxapa,
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2.1

2.2

2.3

B3aUMOJICHICTBHE CEpHOW KHCJIOTBI C XJOpUAOM Oapusi, pa3ioKeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJICHUCTBHE Kejle3a ¢ PaCTBOPOM
comu meau(ll), n3yuenue cmocoOoOB pazaeneHus cMeceil (C TOMOIIbI0 MarHUTa,
¢GwIbTpOBaHKE, BBIIAPUBAHKE, IUCTHIUIALMUSA, XpoMmartorpadus), MpOBEICHUE
OUYMCTKHU MTOBAPEHHOU CcOJIH, HAOIIOICHUE U ONIMCAHHUE PE3YJIbTATOB MIPOBEICHUS
OMBITa, WLTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MAacChl, CO3JaHHE MOJeINeiH

MOJIEKYI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciopom — aneMeHT W mpocToe
BenlecTBo. Haxokaenue kuciaopoja B mpupoje, Gu3nMdeckue M XUMHUYECKUe
cBoiicTBa (peakumu ropenus). Okcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJyYeHUsl KHUCIOpoJa B J1a00OpaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

TernoBoi 3P peKkT XUMUIECKON peakuu, TEPMOXUMHUUYECKHE YPaBHEHHUS, K30~
Y DHIOTEPMUYECKUE PEAKIMK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHNE BO3/1yXa,

YCWJICHHE MTApHUKOBOTO 3P deKTa, pa3pylieHrne 030HOBOTO CIIOsI
Bonopon — anemeHT M npoctoe BemiecTBo. HaxoxkneHue Bomoposaa B MPUPOIE,
¢u3nuecke W XUMHYECKHE CBOMCTBA, NPUMEHEHHE, CHOCOOBbl MOTY4EHHS.

Kucmaote! u comu

2.4

MossipHblil 00bEM ra30B. Pacy€Thl o XMMHUUECKUM YpaBHEHHSIM

2.5

2.6

®usnyeckue cBorcrBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HacelllieHHbIE 1 HEHACBHIILIEHHBIE PACTBOPHI. PacCTBOPMMOCTH BENMIECTB B BOJIE.
MaccoBasg 40Ji1 BelIeCTBA B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpHpoJe M B KM3HU 4enoBeka. Kpyrosopor
BOJABl B MpUpOAE. 3arps3HEHUE MPUPOJIHBIX BoJA. OXpaHa U OYHCTKa
MPUPOAHBIX BOJI

Knaccudukanust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpa3ywimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenkmatypa okcuaoB. Dusznyueckne M XUMHYECKUE

CBOMCTBA OKCHIIOB. [lomyuenue okcuaoB

2.7

OcnoBanus. Kraccudukauus ocHOBaHMIA: HIETOYM M HEPACTBOPUMBIE

ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
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2.8

2.9

ocHoBaHui. [lorydenne ocHOBaHUMH

Kucnorel. Knaccudpukanus kucnor. Homenkiatypa kucinor. Ousudeckue u
XUMHYECKHE CBoOMcTBa KuCIOT. Psgan axktuBHOocTH MeTayioB H.H. Bekerosa.

[Tonyuyenue kucior

Comu. Homenkinartypa cosneil. @usznueckre M XUMHUYECKHE CBOWCTBA COJIEH.

[Tonyuyenue coneit

2.10

I'eneTnyeckas CBA3b MEKAY KilaCCaMH HCOPIraHUYICCKUX COGI[I/IHGHI/II‘/'I

211

XVWMHYECKUH  DKCIEPUMEHT: KadeCTBEHHOE OIpPEACICHUE  COACpKaHUS
KHUCIIOpOJia B BO3/YyX€, IOJIyu€HUE, cOOMpaHue, pacro3HaBaHUE U U3YyYEHUE
CBOWCTB KHCIIOPO/a, HAOII0ACHNEe B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCJIOBUSL BOBHUKHOBEHUS M MpPEKpalleHus TopeHust (Ioxapa), 03HaKOMJIEHHUE C
o0Opa3llaMd OKCHJOB U OIMCaHME HUX CBOMCTB, MOIydyeHUe, coOupaHue,
pacno3HaBaHUE M HU3y4YEHHE CBOWCTB BOAOpOJa (rOpeHue), B3aUMOJEHCTBUE
Bojiopoza ¢ okcunoMm Meau(ll) (Bo3MOXXKHO HCTIONB30BaHKUE BUCOMATEPHAIIOB),
HaOmo/ieHue o0pa3loB BEUIECTB KOJIMYECTBOM | MOib, HCCIEAOBaHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIE PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEWCTBHE BOJBI C MeTaIaMU (HaTpUeM U KajbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE pPaCcTBOPOB
KUCJIOT Y IIEJOYEed C TOMOIIBI0 HMHJMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAacCOB, HAOIIOAEHUE W3MEHEHUS
OKpaCKM HWHJIHMKaTOpPOB B pPAacTBOPAaxX KHCIOT M IIEJI0Yel, H3ydeHue
B3auMmojieiictBus okcuaa meau(ll) ¢ pacTBopom cepHOM KHUCIOTHI, KHUCIOT C
METaJUIAMH, PEaKIUH HEUTpaIN3allli, TOTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHNE OJHOIO0 MeTaula JpyruM M3 pacTBopa COJIM, pEIICHHE
JKCHEPUMEHTAIBHBIX 337ad N0 TeMe «BakHelmme KiIacchl HEOPTraHWYECKHX

COEIMHEHUIT»

[Tepuoanueckuii 3akon u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa. CtpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITUN

3.1

[lepBble MOMBITKM KJIACCU(PUKALMKM XUMHYECKUX dyieMeHTOB. [loHsTne o

Ipymnmnax CXOOHBIX 3JIEMEHTOB (H.[CJ'IO‘IHBIG n MCIIOYHO3EMEIBHBIC MCTAJJIbI,
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raJloTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT am@oTepHbIC

OKCHAbI U TUAPOKCHUIBI

3.2

[Tepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX dyiemMeHToB J[. 1.
Menneneesa. Koporkonepuoanas 51 JUIMHHOIIEPUOAHAS (bopmbI
[lepuoauueckoit cuctembl xuMuueckux osnemeHtoB [[.M. Mennaeneesa.
IIepuoasl m rpynnbl. PU3MYECKUH CMBICI HOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA

3.3

3.4

3.5

3.6

Crpoenue atomoB. CoctaB atroMHbIX saep. M3oronsl. Dnektponbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyoxkenuto B [lepnoanueckoii cucreme .M. MenneneeBa

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aToMOB XHMMHMYECKHUX DIIEMEHTOB,
METAJIMYECKUX W HEMETAJUIMYECKMX CBOMCTB IO TIpynnaM M IEPUOJAM.
3unauenue [lepumoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKHX
JJIEMEHTOB Ul pa3BUTHUA Hayku U npakTuku. .M. MenneneeB — y4€HbI U

IrPpaKJIaHUH

Xumudeckas cBs3b.  KoBanmenTHas (HOJ’IﬂpHa}I u HeHOJ'ISIpHaSI) CBA3b.

3JI€KTp00TpI/IHaT€HI>HOCTI) XHMHYECKHX 3JIeMeHTOB. loHHAas CBSI3h

Crenenb okucieHus. OKHCINTEIBEHOBOCCTAHOBUTEILHEIC pPCaKkuru. HpOHGCCBI

OKHUCJICHHUS U BOCCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH

3.7

XHUMUYECKUMN OKCIICPUMCHT: H3YYCHUC O6p3.3]_IOB BCIICCTB MCTAJIJIOB H
HEMCTAJIJIOB, BSaHMOﬂeﬁCTBHe THAPOKCHUIA IHWHKAa C pacTBOpaMH KHCIOT U
menoqeﬁ, MMPOBCACHUC ONBITOB, WIJIFOCTPUPYIOIIUX MPUMEPbI OKUCIIUTCIILHO-

BOCCTAHOBUTENIbHBIX PEaKIUil (TOpeHue, peakuu pa3ioKeHUsl, COeTMHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

BemectBo 1 xumndeckas peakuus. [loropenue

11

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema XUuMU4YecKux 3yemMeHToB J[. 1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB

XUMHYCCKUX DJBJICMCHTOB IIC€PBBIX TpéX NnNepruoaoB, KajludA, KaJbOUA H HX
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COCAMHEHHI B COOTBETCTBUM C IIOJIOKEHHEM 3JIeMEHTOB B llepuonnueckon

CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

1.3

1.4

CrpoeHne BelecTBa: BHABI XMMHMYECKOM CBA3U. THUIBI KPHCTANIMYECKUX
pEETOK, 3aBUCUMOCTDb CBOMCTB BEILIECTBA OT THUIIA KPUCTAJUIMYECKONW PEIIETKU
U BUJA XUMHYecKoH cBs3u. Kiaccudukanus 1 HOMEHKIIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJIbHAs). XMMHUYECKUE CBOWCTBA BELIECTB,
OTHOCSIIIIUXCS K  PAasJIMYHBIM  KjaccaM HEOPraHWYECKUX  COCIUHEHU,

IrCHCTUYCCKAaA CBA3b HCOPTAaHNYCCKUX BCILICCTB

Knaccuukanus XMMHYECKUX PEaKIUi M0 pa3IMYHBIM MPU3HAKaM (110 YHUCITY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIIECTB, MO TEIUIOBOMY 3(pdekTy, o
W3MEHEHUIO CTENEHEH OKHUCIIEHUS XMMHUYECKHUX 3JIEMEHTOB, 10 00OpaTHUMOCTH,
[0 y4yacTHUIO KaTaju3aTopa). OK30- U  SHIOTEPMUYECKHE PpeaKluH,

TCPMOXUMHNYCCKUC YPABHCHHUA. Ilonstue o CKOpOCTH XHUMHYICCKOMN pcakuuu

[Tonsitue 00 0OpaTUMBIX M HEOOpPATUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOT€HHBIX U I'€TEPOreHHbIX peakuusax. [loHaTne 0 XuMU4ecKOM paBHOBECHUH.
@daxTophl, BIUAIOIINE HAa CKOPOCTh XHUMHUYECKOW pEaklUd U TOJOKEHHE

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pCaKkuuu, SHGKTPOHHBIfI OanaHc
OKHUCIIMTEIbHO-BOCCTAHOBUTEIIHbHOM pCaKknunu. CocraBneHue ypaBHeHI/IP’I
OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ C HCIOJIB30BAaHUEM METOJa

QJICKTPOHHOT'O Oananca

1.6

Teopus 37EKTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3M JUCCOIMAIIMN BEUIECTB C PA3IMYHBIMU BHJIAMU
xuMHuueckoi cBs3u. Ctenenp auccoruanui. CUIbHBIC U cIa0ble SIEKTPOUTHIL.
Peakniuu nonHoro obmeHa. YClIOBHsI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HMOHHBIE YypaBHEHMs peakiui. CBoiicTBa KHUCIOT,
OCHOBaHMN H COJIEM B CBETE€ TPEACTABICHHH 00 JJIEKTPOJUTHYECKON

Jucconuranuu. KauectBeHHEIC PCaKu Ha NOHEIL. Ilonstue o THUapOoJIn3C colei

1.7

XUMHUYECKUN DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMM KPUCTAIIMYECKHUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEMeTauloB (rpadura u
azMasa), CJIOKHBIX BEUIECTB (XJIOpUAa HATpHsl); UCCIEAOBAHUE 3aBHUCHMOCTH

CKOPOCTH XHUMHUYECKOW peakluu OT BO3JAEHUCTBUS pPAa3IMYHBIX (AKTOPOB;
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HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEILIECTB,  IIpolecca
IUCCOLMANUU  KHUCIOT, wIeloued M coiel (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB); IMPOBEACHUE ONBITOB, WUIIOCTPUPYIOLIUX I[PU3HAKU
MIPOTEKAaHUs PeaKlnii HOHHOTO oOMeHa (00pa3oBaHUE OCa/IKa, BbIIEJICHHUE Ia3a,
o0pa3oBaHUE BOJbI); OIMBITOB, HJUTIOCTPHPYIOUINX HPUMEPbI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakluid (FOpeHHe, PeakiMK pasiioKEHUs, COCTUHEHUS),
pacrno3HaBaHH€ HEOPTaHUYECKUX BEIIECTB C IOMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBbI; PpCHICHUC OKCIICPUMCHTAJIbHBIX 3aaa4

Hewmerannel 1 ux coeIMHEHUS

2.1

OO6mass xapaktepuctuka raioreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIe cTereHu okuciaeHus. CTpoeHne u (u3NIecKre CBOMCTBA IMPOCTHIX
BELIECTB — TrajoreHoB. XHMHUYECKHME CBOICTBa Ha MpUMEpe XJopa
(B3auMoielicTBUE C MeTalylaMHM, HEMETa/laMH, Iiejouyamu). XJIOpOBOJIOPOA.
ConsiHas KMCIIOTa, XUMUYECKUE CBOMCTBA, NOJIy4eHHUE, MpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJOBeKa. BaxkHelmme XJIOpUIbl U UX

Hax0JIEHUE B IPUPOJIE

2.2

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHbIE CTeTeHN oKucieHus. CTpoeHne U (pu3nyeckre CBOWCTBA
MPOCTBIX BEIIECTB — KHCIOpOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAIUN
KHCJIOpOJia U cephl. XUMHYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢usnyeckue W XuUMHYeckue cBOMCTBa. OKCHIBI cepbl Kak IpeAcTaBUTENTH
KHCJIOTHBIX OKCHIIOB. CepHast KHCIOTa, (PM3MYECKHe M XUMHUYECKUE CBOICTBA
(oOmrue Kak MpencTaBUTENs Kiacca KUCIOT U crneuupuyeckue). XuMHUECKUe
peakiuu, JeKale B OCHOBE MPOMBIIIICHHOTO croco0a IMOydeHHsI CepHOU
kucioThl. Ilpumenenne. Conau CepHOM KHUCIIOTHI, KaueCTBEHHAs peaklus Ha
cynbdar-uoH. HaxoxmeHnue cepbl U €€ COeAMHEHUI B mpupoae. XUMHUYIECKOe
3arps3HEHUE OKPYKAIOIIeW Cpesibl COCAMHEHUSIMH Cepbl (KHCIOTHBIE TOXKIHM,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 nNpeaAOTBPAIICHHUA

2.3

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENICHN OKHUCIIEHHS. A30T, paCIpOCTpaHEHUE B IPUPOJIE,
¢usnyeckre U XUMU4eckue cBoiictBa. Kpyrosopor a3ora B npupojae. AMMHaK,
ero ¢usndeckne W XMMUYECKHE CBOWMCTBA, MoiydeHHe W npumeneHue. Comm

adMMOHUA, ux (I)I/I3I/I‘-IGCKI/IG u XUMHUYCCKHUC CBOﬁCTBa, MMPUMCHCHUC.
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KauectBenHnast peakiiusi HAa MOHbI aMMOHHS. A30THAasl KHCIIOTa, €€ MOJyYeHHUe,
¢dbu3nvecKue W XHUMHUYECKHE CBOMCTBa (0OIIME Kak MPEACTaBUTENS Kiacca
KHCIIOT W crnenuduieckne). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauyeCTBe MHHEPAJIbHBIX yA00peHHi. XUMHUYECKOE 3arps3HEHUE OKPYKaIOIICH
Cpelibl COeMHEHUAMH a30Ta (KUCIOTHBIE JI0XK/IH, 3arpsI3HEHUE BO3/1yXa, ITOUBbI

1 BOJOEMOB)

2.4

2.5

2.6

2.7

docdop, amrorpornnsie Mogupukamuu dochopa, GU3HUIECKHE U XUMUUYCCKHC
croiictBa. Oxcun dochopa(V) u dochopHas kuciaora, QGUINISCKUE H
XMMHUYECKHE CBOWMCTBa, mosyueHue. lcnosab3oBaHue ¢ochaTtoB B KauyecTBe

MUHEPAJIBHBIX YI00pEeHU

OOmast xapakTtepuctuka 31eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTENEHU OKUCIEHUs. YTJIepoJ, aIOTPOIHbIE
MOIU(UKAINK, PACIPOCTPaHEHHE B MpHUpPOnE, (U3NYECKHE M XUMUYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupoae. OKcuasl yriaepona,
X (u3nYecKne W XUMHUYECKHE CBOICTBA, JEHCTBHE HAa JKUBBIC OPTaHU3MBL,
MOJTy4eHHEe M NMPUMEHEHHE. DKOJIOrHYeckre MpooaeMbl, CBA3aHHbBIE C OKCHUIIOM
yrinepona(lV); rumore3a rino0adbHOTO TMOTEIUICHUS KIMMAaTa, NMapHUKOBBIN
3pdexT. YrompHas KuCIOTa M €€ CcolM, UX (QU3NUYECKUe MU XMMHUYECKHE
CBOWCTBa, MOJy4YeHHE W TpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Mcnonp3oBaHne kKapOOHATOB B OBITY, MEAULUHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3AHCTBE

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAaX KAaK O COETUHEHUSX
yriaepona (MeTaH, 3TaH, STWIEH, aleTWIEH, 3TaHOJ, IJIMIEPUH, YKCYCHas
kucnora). x coctaB u xumuyeckoe ctpoeHue. I[lonstue o Ouonormuecku
BaXHBIX BEIECTBAX: XMpaX, OenKax, YriaeBoJaXx — M HX pPOJHU B HKU3HU
yenoBeka. MaTepuaabHOE€ €IUHCTBO OPraHUYECKUX M HEOPraHMYECKUX

COeTUHEHUN

Kpemuuii, ero ¢usnyeckue u XHUMHUYECKHE CBOMCTBAa, IMOJIyUeHUE U
npuMmenenne. CoenuHeHuss KpeMHHUS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuus(1V) n kpemuueBoit kucinore. CHIMKATHI, UX UCIOJIb30BAHNE B
OBITY, METUIIMHE, MPOMBIIIUIEHHOCTH. BakHeHIie cTpOuTeIbHbIC MaTEePHAIIBI:
KepaMHKa, CTEKJIO0, IIEMEHT, OeToH, jkene300eTroH. IIpobGrembr Oe3omacHOTro

HCIIOJIb30BAHUA CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGI[HCBHOﬁ KU3HHU
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2.8

XUMHUYECKUN SKCIEPUMEHT: H3y4eHHE OOpa3lloB HEOPTaHMYECKUX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI; IPOBEIEHNE KaYECTBEHHBIX pEaKIMi Ha XJIOpUA-
MOHbI M HaOIIOJCHUE MPU3HAKOB HUX TMPOTEKAHMs; OMBITHL, OTPAKAIOIINE
¢u3nyeckue U XMMUYECKHE CBOMCTBA I'AJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BHJICOMATEPUAIIOB); O3HAKOMJICHHE C O0pa3laMu XJIOPUIOB
(raJloreHN10B); O3HAaKOMJIEHHE C oOpasnamMM cepbl U €€ COEJUHEHUSIMHU
(BO3MOXKHO  HCIIOJIb30BAaHHWE BHUJCOMATEpUATIOB); HAOIOJEHHE IIpoliecca
o0yrJIMBaHUs caxapa HoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
M3yueHHe XMMUYECKHX CBOWMCTB pa30aBICHHOW CEPHOM KHCIOTHI, MPOBEICHHE
KayeCTBEHHOW peakuuud Ha cCcynb(ar-uoH U HaOJIOJeHHe Ipu3HaKa e¢
MPOTEKaHUS; O3HAKOMIIEHHE C (PU3NIECKUMHU CBOMCTBaMH a30Ta, hocdopa u ux
CoelMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMAaTepHalioB), 0OOpa3LaMu
a30THBIX U GOCPOPHBIX YIAOOPEHUN; TIOTydeHUE, COOMpaHKe, paclio3HABAHUE H
U3yuyeHHe CBOMCTB aMMMaKa; IMPOBEJACHHE KAueCTBEHHbIX pPEaKLUUHd Ha HOH
aMMOoHMSIT W (Qocdar-MOH W UIyYEHHE TIPU3HAKOB WX NPOTEKAHUS,
B3aUMO/IEHICTBHE KOHIIECHTPUPOBAHHONW a30THOM KUCIIOTHI C MEJBIO (BO3MOXHO
WCTIOJIb30BAaHNE BHUJICOMATEPUANIOB); HM3Y4YCHHE MOJENEH KPUCTAIUTMYECKIX
peméTok anmasza, Trpadura, QyJulepeHa; O3HAKOMIIEHHE C IPOLIECCOM
azicopOIMy PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM W YCTPOHCTBOM
IPOTHBOra3a; MOJy4YeHHe, coOMpaHMe, PACIO3HABAHHWE U H3Y4YE€HUE CBOWCTB
VIJIEKHCIIOTO Ta3a; IMPOBEICHHE KadeCTBEHHBIX peakIii Ha KapOoHAT- |
CHJIMKAaT-UOHBl M HW3y4€HHE MPU3HAKOB MX IPOTEKaHUS; O3HAKOMIIEHHE C
MPOAYKIIUEH CHUIMKATHOW TPOMBINUICHHOCTH; PEIICHNE AKCIEPUMEHTaTBHBIX

3aJ1a4 1o TeMe «BakHelIe HeMeTallIbl U UX COSIUMHECHU

Mertannsl U UX COeIMHEHUS

3.1

OOm1ast XapakTepuCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxennss B Ilepuonnueckod cucreMe XUMHYECKHX d3ieMeHToB J[.U.
MenpeneeBa u crpoeHns aroMoB. CTpoeHne MeTauioB. MeTamnnueckas CBs3b U
METAJNINYECKass ~ KpPHUCTAUIMYECKass pemeTka.  OJIEKTPOXMMUYECKUH  psf

HaIpsHKEHUN METaJUIOB

3.2

dusnyueckre U XUMUYECKHE CBOMCTBA MeTauioB. OOmme crocoObl MoTydeHus
MCTAJIJIOB. HOHSITI/IG (6] KOppOSI/II/I MCTaIJI0B, OCHOBHBIC CHOCOGBI 3allIUTHI UX OT

kopposun. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U X TPUMEHEHHUE B




TOUYKA \!pocm

3.3

3.4

3.5

OBITY M IPOMBILIICHHOCTH

[Ilenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
utemenToB JI.M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHHE B IPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIbI U
TMJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHHe IIEeJOYHbIX METaJUIOB U HX

COE€IUHEHUN

IIlemouHo3eMeNbHBIC  METAIbl MarHuidi W KajbIUi: TOJIOXKEHHE B
[Tepuonuueckoit cucreme xuMuueckux saeMenToB JI.M. MenneneeBa; crpoeHue
UX aTOMOB; HaxoXXJAeHue B npupoje. PU3MYEeCKUe U XUMHUYECKHUE CBOMCTBA
MarHus W Kaubliusa. BaxkHeWne coequHeHUs Kaiablus (OKCHJ, THIPOKCH,

conn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHHS

AmoMUHMI: TION0O)KEHUE B llepuonmyeckol cucTeMe XMMHYECKHX 3JIEMEHTOB
J.. MenaeneeBa; CTpOCHHE aToMa; HaxoxkjaeHue B mpupozae. duzmyeckue u
XUMHYECKHE CBOMCTBA aFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHIA

AJIFOMHUHHA

3.6

Keneszo: nonoxenne B [lepuonnueckoi cucreme Xxumuiyeckux 3iueMenTon J[. 1.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa »kene3a. Okcuipl, ruapoxkcunbl u conu skenesa(ll) u

xene3a(lll), ux cocras, cBO¥CTBa U ONTyUeHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3ljaMH METalJIOB U CIUIABOB,
ux (u3nueckuMH CBOMCTBAMHU; H3YyYEHHE pe3yJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), ocoOeHHOCTEH
B3aMMOJICHCTBUSL OKCHJAa KalblUsi W HaTpus C BOAOM  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); MCCIENOBAHUE CBOWCTB >KECTKOM BOJBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIMHA Ha HOHBI
(MarHusi, Kanpiusi, amoMmuHus, 1uHKa, kenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ICHNEe M OMUCAHUE MPOIIECCOB OKPALIMBAHMA IJIAMEHU MOHAMH HATpPHUS,
Kaauss W Kanblusl  (BO3MOXKHO — HCIOJB30BaHUE  BUAEOMATEPHUAJIOB);
uccieioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHMS U THUIPOKCHIA
LIUHKA; PELICHNE YKCIIEPUMEHTAIbHBIX 33Ja4 10 TeMe «BakHeiue Meramisl 1

nX COCOANHCHUA»
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4.1

XuMHSA ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHonoruu. BemecrBa u mMarepuanbl B ITOBCEIHEBHOU
JKW3HU 4YelloBeKa. XUMHUS U 370poBbe. be3onacHoe ucoiab30BaHUE BEIECTB U
XUMHYECKHUX peakiuii B ObiTy. IlepBas momoms Mpu XUMHYECKHX OXKOTax M

OTpaBJICHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKON  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxatomen cpeasl [1JIK. Pons xumun B perieHUu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (Yyroiib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI MX EPEePadOTKU, UX POJIb B OBITY U POMBIIIJICHHOCTH

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3loB MAaTepUaoB (CTEKIO, CIIaBbI

MCTaJJIOB, ITOJIUMCPHLIC MaTepI/IaJ'ILI)
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ITPOBEPAEMBIE HA OI'S 10 XUMHUHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsSIEMOro
TpeOoOBaHUs

1

11

1.2

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOro ypoBHsSI 0OCBOCHHUS] OCHOBHOI1 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBaHusi Ha ocHoBe PT'OC

IIpencrasicuue:

O I[I03HABa€MOCTH SIBJIEHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyIbTypbl M IPAKTHUYECKOH
JeSITEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHBIX METOJAaX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICHOBAHUA BCIICCTB W UIYUCHUA
XUMHUYCCKUX peaKHHﬁ; YMCHUEC HCIIOJIB30BAaTh MOACIHN JJIA

0OBsICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

o cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMM Ha JOCTHKCHHSIX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYJAIONMIMMCS paccMaTphBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTH
U ceNaTh OCO3HAHHBIM BBHIOOP XMMMU Kak MPO(QUIBHOIO MpeaMeTra

MY MEPEX0/I€ HAa YPOBEHH CPEAHETO 00IIero o0pa3oBaHus

2.1

Bnanenne cucreMod XHMHUYECKHX 3HAHMH H YMCHHUC IMPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

Ba)I(HeﬁIHI/IC XUMHUYCCKUEC ITIOHATHUS: XI/IMI/I‘IGCKI/II\/’I OJICMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOIHAS U
Heoleopoleaﬂ CMECh, OTHOCHUTCIIbHBIEC AaTOMHas1 H MOJ'IeKy.TIf{pHaSI
MacCChbl, KOJIMYCCTBO BC€IICCTBA, MOIJIb, MOJ'DIpHaSI Mmacca, MOJI?IpHI:IfI
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHUE, COJb (CpemHss), XUMHUYECKas
peakmus, peaKIuy COCOUHCHHUS, PEAKIMH Pa3NIOKCHHS, PEaKIuu

3aMeIeHus, peakMi OOMEHa, TEIUIOBOM 3(PQEKT peakiuu, 3K30- U
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SH/IOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MAaccoBas IO XMMHUYECKOIO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U IPOLEHTHAs! KOHLUEHTpaLus
BEILIECTBA B PACTBOPE, AP0 ATOMA, AIEKTPOHHBIN CJIOM aTOMa, aTOMHas
opbutanb, paadyc aromMa, BAJICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, MEKTPOOTPULIATENBHOCTD, IIOJISPHAs U HENOJISIpHAs
KOBaJE€HTHAas  CBA3b, MOHHAs  CBSI3b, METAJUIMYECKAs  CBS3b,
KpUCTALIM4YecKass pelérka (aToMHas, MOHHAs, MeTaJuInJyecKasi,
MOJIEKYJISipHAsl), UOH, KaTUOH, aHHOH, SJIEKTPOJIUT U HEDIEKTPOIUT,
AJIEKTPOJINTUYECKAs ~ JUCCOLMALMSA, PpPEaKUMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLIMHM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHMCIIEHUE W  BOCCTAHOBIICHHE, DJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaThMble M HEOOpaTUMbIE peakiuH,
CKOPOCTh XMMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTaJIII0B, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XHMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuoanyeckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA

CcocCTaBa, 3aKOH ABOI‘aI[pO

2.3

3.1

3.2

TeOpHUn XUMUH! ATOMHO-MOJICKYJISIpHAA Teopus:, TEOpHUA

AIEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKON IPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEPUAIbI
(B TOM 4Hclie MUHEpaJbHbIE YIOOpEHUs, METaulbl U CIUIaBbl,
HOPOAYKTHl MepepabOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHOro rasza, HeTH) B OBITY, CETCKOM XO34HCTBE, Ha
NPOM3BOJICTBE U TOHUMAaHHUE 3HAYEHUS >KUPOB, OCNKOB, YIJIEBOJOB
JUIsL OpraHr3Ma 4eoBeKa; yMEeHUE MPOrHO3UPOBaTh BIMSHIE BEIIECTB
U XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
HIPUPOJHYIO Cpeny

YMEHUE HMHTErpupoBaTh XMMHUYECKME 3HAHMS CO 3HAHUAMHU JPYIHX

yueOHBIX TIPEIMETOB

3.3

HaJIMYME OMbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU

Mo XUMUU (HayyHash W Hay4HO-TIOMYJISpHas JHUTepaTypa, CIOBapH,
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CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OLICHUBAThb I/IH(i)OpMaL[I/IIO O B€IICCTBAx, HX

3.4 NpeBpalleHUsIX M NPAaKTHYECKOM  MPUMEHEHHMH U yMEHHUe
UCTIOJIB30BATh €€ JJIs pelIeHus] y4eOHO-TI03HABATENbHBIX 33124
Brnanenne ocHOBaMHM MOHATHUHHOTO ammapara U CHMBOJHYECKOTO

A A3bIKa XUMUU JJI COCTaBleHUS (OpMyNl HEOPraHMYECKHX BEIIECTB,
YpaBHEHUM  XUMHUYECKHMX  pPEaKLMUi; OCHOBAMHM  XHUMHUYECKOU
Homenknarypsl (IUPAC u TpuBHanbHOi)
YMmeHue oOBSCHATH CBA3b MOJIOKEHUs 3neMeHTa B [lepuoguueckoit
CHUCTEME C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHS aTOMOB

5 XUMHUYECKHUX DJIIEMEHTOB (COCTaB M 3apsj sAapa, oOlliee Yucio
DIIEKTPOHOB), PACIPENEIIEHUEM DIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOAOB, KU U KAJIbLIUS
[lpencraBieHne 0  NEPUOJUYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paJinyCc aToma, AJIEKTPOOTPHIIATEIBHOCTS),

6 IOPOCTBIX W CIOXKHBIX BEIIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX TMEpUOAaX ©  TJIABHBIX
MOJTPYITax) U AJIEKTPOHHOTO CTPOCHUS aToMa

7 YMeHnue kinaccupuuupoBarh:

7.1 XAMHUYECKHE DJIEMEHTHI

7.2 HEOPTraHWYECKHE BEIIECTBA

7.3 XUMHYECKHE PeaKIuu

8 YMeH#ne onpenensrs:

8.1 BAJIEHTHOCTh U CTENEHb OKHCICHHS XUMHUECKUX DJIEMEHTOB, 3apsi

' HOHa

8. BUJ XUMHYECKOW CBSI3M M THI KPHUCTALTUYECKOW CTPYKTYpPHI B

' COEIMHEHUSX

8.3 XapakTep Cpe/bl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCITUTENh 1 BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBarh (pU3NYeCKre U XUMHUECKUE CBOMCTRA!

9.1 MPOCTHIX BEMIECTB (KUCIOPOJ, O30H, BOJOPOJI, TpaduT, anmas,
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KpeMHUH, a3oT, docdop, cepa, XJIOp, HATPUH, Kamul, MarHHA,

KaJIBIIMH, aJTIOMHHHH, JKEJI€30)

CJIOKHBIX BC€HIECTB, B TOM YHUCJIC HX BOJHBIX PacCTBOPOB (BO,Z[a,

aMMHAK, XJIOPOBOAOPOJ, CEPOBOJAOPOM, OKCHIBI M THUIPOKCHUIBI

9.9 metamwioB |-IA rpynm, amomunus, meau (1), muaka, xenesa (Il u
' I1), okecuasr yrnepona (1l u 1V), xpemuus (1V), azora u gocdopa (111
u V), ceppl (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
dochopHas, yrompHas, KpeMHHEBAsE KUCIOTA U UX COJIH)
NPOTHO3UPOBATh W XapaKTepU30BaTh CBOWMCTBAa  BEIIECTB B
. 3aBHCHUMOCTH OT HMX COCTaBa M CTPOEHUs, MPUMEHEHHUE BEIECTB B
' 3aBHCHMOCTH OT UX CBOHCTB, BO3MOXHOCTh IMPOTCKAHMS XUMHYCCKHUX
MIPEBPAICHUI B Pa3JIMYHBIX YCIOBHSIX
10 YMeHHue cOCTaBIsATh MOJIEKYJIAPHbIE U MOHHBIC YPaBHEHUS pEaKlIUid, B
TOM YHCIIE:
10.1 peaxkiuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPIKIAOIIUX TCHETHUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (MIPOBOUTH PACUETHI):
111 OTHOCHTEJIBHYIO MOJIEKYSIPHYF0 ¥ MOJSIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJO0 XMMHYECKOT0 JIEMEHTA B COSAMHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 YypaBHEHUSM XHUMHUYCCKHX PEAKIUH W HaXOIWTh KOJWYECTBO
' BellecTBa, 00BEM M MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH ~ METOJAAMH  HAY4YHOTO  TMO3HaHUs (HaOIIO#eHME,
191 U3MEepEeHHe, SKCIIEPUMEHT, MOJIETTUPOBAHUE) NTPH U3yYEHUH BEIIECTB U

XMMUYECKUX SIBJICHUH; yMEHUE CQOpPMYIMpPOBAaTh MpodieMy U

MPEJIOKUTH MMYTH €€ pelIeHUs
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12.2

Oe3omacHoil pabOThl ¢ XWMHUYECKUMHU BEIISCTBAMHU, XHUMHYECKON

MOCYAOH U JIabopaTOpHBIM 000pyAOBaHUEM

12.3

13

npaBHJIaMy O€30MacHOT0 OOPAIEHHUS C BEIIECTBAMU, UCTIOIB3YEMbIMU
B MTOBCETHEBHON JKU3HU, MPAaBUIIAMHU MOBEICHHS B LENISAX COCPEIKCHUS
3I0pOBbSl U OKpYXKAloLleld NPUPOJHOM Cpelpl; NMOHMMAaHUE Bpena
(omacHOCTH) BO3IECMCTBMSI Ha JKHUBBIE OPIraHU3MBI ONPEAEIEHHBIX
BEIIECTB, CIOCOOOB YMEHBUICHHS U MPEAOTBPALICHUS UX BPEAHOTO

BO3JE€MCTBUA

Hamune MPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWA W OCYIICCTBJICHHA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

131

HU3YUCHUC U OIIMCAHUC (1)I/ISI/I‘ICCKI/IX CBOJCTB BCIICCTB, O3HAKOMIJICHUC
C (1)I/I3I/II-I€CKI/IMI/I )41 XUMHUYCCKUMU SIBJICHUAMM, OIIBITHI,

HWIUTIOCTPUPYIOIIUEC TPHU3HAKU ITPOTCKAHUA XUMHUYCCKUX peaKI_[I/Iﬁ

13.2

HU3YUCHUC CII0CO00B pasacCICHUA cMmeceit

13.3

13.4

NOJy4eHHE KHUCIOpPOAa M M3Y4YEHHUE €ro CBOWCTB; MOJIy4YEHHE
BOJOPOJa U M3Y4YEHHE €TI0 CBOMCTB; IOJYYEHHE YIJIEKHCIIOrO ra3a u

HN3YUCHHUC €TO CBOI\/JICTB; IMOJIY4YCHHNEC aMMHAKa U U3YUCHUC €TO CBOICTB

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MAaCCOBOM JOJIEH

paCTBOpéHHOFO BCIICCTBA

135

IpUMEHEHHE MH/IMKAaTOPOB (;makmyca, METUJIOpaHka U
denondranenna) a8 onpeneseHHs] XapakTepa cpeibl B pacTBOpPax

KHCIOT U HieJa04ei

13.6

HCCJIEIOBAHUE W ONMCAHHE CBOWCTB HEOPraHMYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3YYEHHUE B3aMMOJCUCTBHS KHUCIOT C METaJJIaMH,
OKCUZaMM  METaJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMHU
OCHOBAHUSMH, COJISIMHM; IIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJIHOTO MeTajula JPYTMM W3  pacTBOpa  COJM;
ucciaenoBanre aM(OTEPHBIX CBOWCTB THAPOKCHUIOB AaTIOMHHHS U

OUHKa

13.7

PEIICHUC SKCICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGI[PIHCHHfI»; ((3JICKTpOJII/ITI/I‘-IeCKaSI

IHUCccolMalnsa»; «BakHeHIIne HeMETaAUIBI W HUX COCOUHEHUSY;
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«Baxuenme MeTajlIbl U UX COEIUHEHUS
XHUMHUYECKHE 3KCIIEPUMEHTBI, WUTIOCTPUPYIOLIUE MPU3HAKU
MPOTEKAHUs PEaKIMii MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIMH Ha

NPUCYTCTBYIOLIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpoMUj-,

138 wonua-, cyiabdar-, d¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATHOHBI AMMOHUS, MarHusi, KaJabIl¥s, aJTFOMUHHSI,
kenesa (2+) u xenesa (3+), menu (2+), IMHKA

14 YMmeHue:
MPEJCTaBIATh PE3yibTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,

141 JIOKa3aTelbCTB, TPaGuKOB M TaOMUI] W BBIABIATH SMIIMPHYECKUE
3aKOHOMEPHOCTH
YCTaHABIIMBATh CBS3U MEXKY PeaJbHO HAOIIOAAeMbIMU XUMHUECKUMU

14.2 SBIICHUSIMU W TIPOLIECCAMH, MTPOUCXOIAIIMMHU B MaKpO- U MUKPOMHPE,

0OBACHATH IMIPUYHHBI MHOFOO6pa3I/I$I BCIICCTB
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INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2DK3AMEHE 110 XUMHUH

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 [IepBoHavanbHbIE XUMUYECKHE TOHSATHS
11 Uucreie BemecTBa U cMecr. CIocoObI pa3esieHus: CMecei
19 ATOMBI W MOJICKYJBI. XUMHYECKHE dJIeMEHTbl. CHMBOJIBI XHUMHYECKUX
' 371eMeHTOB. [IpocThie U CI0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XMMUYECKUX dlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemlecTB. OTHoOcHTENbHAasE aToOMHas Macca.
14 OTtHocuTenbHasE MOJIEKyJIsipHas Macca. MaccoBas 0t XMMHUYECKOTO 3JIeMEHTa
B COCIMHEHUU
L5 KomuuectBo BemectBa. Monb. Mossipaas macca. Mousipabiii 00bEM Ta30B.
' B3auMocBA3b KOJIMYECTBA, MACCHI U YHCIIa CTPYKTYPHBIX €IMHUILL BEIIECTBA
16 ®u3nuecKkue U XMMUYECKUE SIBIICHUA. XUMUYECKasl peakuus U €€ NMpU3HAKHU.
' 3aK0H COXpaHEHUsI MAaCChI BEIIECTB. XUMUYECKUE YPaBHEHUS
5 [lepnonnueckuii 3akoH u lleprognueckas cucreMa XUMUYECKHUX HIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
Ilepnonnueckuii 3akoH. [lepuoguueckas cucteMa XUMU4ECKUX daeMeHToB J[. M.
2.1 MenneneeBa. Ilepuoasl u rpynnsl. Ouznyeckuii CMbICI TOPSIKOBOTO HOMEPA,
HOMEPOB MepHo/ia ¥ TPYIIIHI JIEeMEHTa
Crpoenune aromoB. CoctaB atroMHbIX sfep. M3oronel. Dnextponsl. CTpoeHHe
2.2 DIIEKTPOHHBIX  000JO0YeK aToMOB TMepBhIX 20 XHUMHYECKHX DIIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHYECKHUX DJIEMEHTOB IMEPBBIX TPEX
MEepPUOAOB, Kalus, Kajblus (pagmyca aToOMOB, OJIEKTPOOTPUIIATEIHHOCTH,
2.3 METaUIMYECKUX W HEMETaUIMYEeCKMX CBOMCTB) W HX COCAUHEHUH B
COOTBETCTBUM C TIIOJIOKEHUEM »3JIeMeHTOB B Ilepuoauueckoil cucreme Hu
CTPOEHHEM UX aTOMOB
3 CtpoeHue BemecTBa
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3.1

3.2

Xumuueckass cBsi3b. KoBaneHTHast (MOJsipHass W HEMOJSIpHAsl)  CBS3b.
OJIEKTPOOTPULIATEILHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

Merannuueckas cBSI3b

Tunel KpUCTAJUIMUECKUX PEIIETOK (aTOMHAs, MOHHAs, MeTajlInyecKas),
3aBHCHMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAJLIMYECKOW PEHIETKH W BHJA

XAMHUYECKOU CBA3U

Baxuelimme npeacTaBUTENM HEOPraHWYECKUX BellecTB. Hemeramnsl U ux

coeIMHEeHMs . MeTaibl M UX COeUHEHUS

4.1

Knaccugukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHCHUN: OKCHJIOB
(comeobOpasyromiue: OCHOBHBIE, KHUCJIOTHBIE, amM(pOTEepHBIC) u
HecosieoOpa3yrome; OCHOBaHMU (IIETOYM W HEPACTBOPUMBIC OCHOBAHMS);
KACIOT  (KUCIOpOJCOAepKaMe ¢  OECKUCIOpOIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX)

4.2

du3znyeckue MW XUMHYECKHE CBOMCTBA MMPOCTBIX  BCHICCTB-HEMCTAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriiepona, KpeMHUS

4.3

®dusznyeckue U XHMHUYECKHE CBOMCTBA NPOCTHIX BCHICCTB-MCTAJJIOB: JIMTHUA,
HaTpusda, Kajiusgd, Marovusd W KaJlbOWsdA, aJIOMHUHUA, KCIIC3a. 3J’ICKTpOXI/IMI/I‘~IeCKI/Iﬁ

paa HaHp}DKeHI/Iﬁ MCTAJJIOB

4.4

4.5

4.6

Puznyeckue U XUMHUYECKUE CBOMCTBA BOJOPOAHBIX COEAWHEHHH HEMETAJJIOB:
XJIOPOBOAOPOJa, CEPOBOAOPOIA, aMMHUAKA

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetaywioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(1V). I[HonyueHue
OKCHJIOB HEMETAJIJIOB

Xumnueckue cpoiictBa okcunoB: MetawioB IA-IIIA rpymn, munka, memu(ll) u

xene3a(ll, 11). [TonyueHnne oKCHIOB METAILIIOB

4.7

XUMHUECKUE CBOMCTBA OCHOBAaHUHM M aM(OTEpHBIX TMAPOKCHIOB (Ha mpuUMepe
THAPOKCUIOB  alIOMUHUS, JKene3za, UuHKa). [lomyuenue ocHoBaHuil U

aM(OTEPHBIX THIPOKCHJIOB

4.8

OO0me XUMHYECKHUE CBOMCTBA KHCIIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (hochopHOU, KpeMHUEBOH, yrompbHOU. OcoObie
XMMHYECKHE CBOMCTBAa KOHIICHTPUPOBAHHOW CEPHOM M a30THOW KHUCIOT.

[Tonyuenue kucior
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4.9

4.10

OO61mure xuMHYeCKUe CBOMCTBa cpeHuX coiel. [lonydenune coneit

[Tomyuenue, coOupanue, pacmo3HaBaHHE BOJOPOJA, KHCIOPOAA, AMMHAKA,

YIJIEKUCIIOTO Ta3a B 1abopaTopuu

411

4.12

5.1

[Tomyyenue amMmuaka, CEpHON W a30THOW KHCJIOT B MPOMBINIICHHOCTH. OO01me

CIOCOOBI MOYYEHUSI METAJIJIOB
I'eneTnyeckas cBsI3b MEXKy KilacCaMH HEOPTaHUYECKUX COCTMHEHUM
XUMUYECKUE PEAKIIUU

Knaccugukarnus XuMHUUECKUX peakLui 10 pa3IuyHbIM MPU3HAKAM: 110 YUCITy U
COCTaBy Y4YAaCTBYIOIIMX B PEAKIHMU BEIIECTB, MO TemioBoMy 3¢pdekry, 1mo

W3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

TemnoBoit 3¢ (heKkT XUMHUUYECKOI peakuu, TEPMOXUMHUECKUE ypaBHEHUS. DK30-

Y DHAOTEPMUYECKHE peaknu. TepMOXUMUYECKUE YPABHEHUS
OKHCIUTENIPHOBOCCTAHOBUTENbHBIE peakiMi. OKHUCIUTENN U BOCCTAHOBUTEIH.
[Tpomieccl  OKUCIEHMsT W BOCCTAHOBIEHMSA.  OJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHON PEAKLIUA

Teopus anexTponutuyeckoi aucconranuy. KaTuoHsl, aHMOHBL. DJIEKTPOJIUTHL U

HE3JICKTPOJIHNUTHI. CunbHBIC U cl1a0ble SJICKTPOJINTHI. Cremnenn AUcCCoranmn

5.5

Peakmun moHHOTO oOmeHa. YcioBus MMPOTCKAHUA peaKHI/Iﬁ HOHHOTO 06MeHa,

IIOJIHBIE Y COKPAIllEHHBIC NOHHBIE YPABHEHUS PEaKIIUN

XUMHS U OKpY>KaroIlas cpena

6.1

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKHM3HU 4eloBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMHMYECKHUX peakuuid B J1abOpaTOpUU U OBITY.

HCpBaH noMoub IMpru XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHUE OKpYXKarolmled  cpeapl  (KHCIOTHBIE — JIOXKIIH,
3arpsi3HEHUE TOYBBI, BO3/yXa M BOJOEMOB), CIOCOOBI €ro MPeA0TBpAICHHUS
[IpenenvHas momyctumass kouueHTpanus BemectB (ITJK). Pomp xumuum B
pelIeHur DKOJOTHYECKUX TMpobieM. YcuiaeHue mapHUKOBOro dddexra,

pa3pyLIeHue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHH B
ObITY, MEAMLUHE, NPOMBIIUIEHHOCTH U CelbCKOM Xo3siicTBe. IlpumeneHune
METaJUIOB M CIUIAaBOB (CTallb, YYI'yH, IIOPAIOMUHMIA, OpoH3a) B OBITY U

IMPOMBIINIJICHHOCTH HUX COCHHHGHHﬁ. IlousTue o KOppO3uKn MCTAJLJIOB, OCHOBHBLIC
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CIIOCOOBI 3aUTHI UX OT KOPPO3UU

[IpupogHble UCTOYHUKH YTIIIEBOAOPOAOB (Yroib, MNPUPOIHBIA Ta3, HEPTH),

o4 MIPOJIYKTHI MX IepepadboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJICHHOCTH
[lepBoHauanbHble TOHATHUS OO0 OpPraHUYECKUX BEIIECTBAX KaK O COEAMHEHMSAX
65 yriiepoaa (MeTaH, 3TaH, STWIEH, alleTUIeH, YTAaHOJI, TIIUIEPHUH, YKCYCHAs! KUCIIOTA).
' [TonsiTie 0 OMONIOTMYECKH BaXKHBIX BEUIECTBAX: KUpaX, OeJKax, yriieBoJax — U UX
POJH B )KU3HH YEITIOBEKA
7 Pacuérnr:
7.1 1o (opMynaM XUMHYECKHX COSAMHEHHH
7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE
7.3 M0 XUMUYECKUM YPaBHEHUSIM
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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