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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
pabouel mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLENIMHU IPENoAaBaHMsl y4eOHOIo NpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIMXCS CpeICTBaMU Y4YeOHOro mpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 10 pa3/esiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPENEISAET KOJIUYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATENbHOCTD U3yUeHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTrO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIOUINXCs, ONPEAENISIET BO3SMOKHOCTHU MPEAMETA JIJIS peaiu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHOM IPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3ylbraTaM OOy4eHHs XUMHUU Ha
YpOBHE IIeJiel M3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIbHON AESITENbHOCTU
00yyJaromierocs o OCBOCHUIO0 y4eOHOTO COACpIKaAHUS.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTAaBICHUI O MAaTePUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
NpPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus T00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUIEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUSI.

N3yuenne xumMuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel U (QYHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMUT €O CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUHU
€CTEeCTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOT0 MpeIMeTa, KOTOPbIH SIBIISIETCS EAarorn4ecky aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HAyKH XMMUU Ha ONPEeIEHHOM dTarle €€ pa3BUTHUSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHI XMMUHU, OCHOB HEOPIraHUYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MMOHATUH OPTaHUYECKON XUMUH.

CtpykTypa copepxaHusl MPOrpaMMbl MO XMUMHH c(HOpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepxaHUe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPTraHHM30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YUYEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GbyHKIUN 0OBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYyUYEHUS U3YyYaeMbIX BEILIECTB.

OcBocHHE TPOrpaMMBI 0 XHMHHU CIIOCOOCTBYET (DOPMHPOBAHHIO TPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B HayKe. M3yueHne Xumun
MPOUCXOAUT C IPUBJICUCHUEM 3HAHHUM U3 paHee U3yUEeHHBIX YUEOHBIX MpeaMeToB: « OKpyKarouumi
Mup», «bronorus. 5-7 xnacced» n «dusnka. 7 Kiace.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TIPU N3YYSHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATENIBHBIX YMEHUM W WX TPUMEHEHUH B Y4YeOHO-
MO3HABATEJILHOW U Y4EOHO-UCCIE0BATEILCKON ACATENHPHOCTH, OCBOEHUHU MPaBUII 0€3011acCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOY4YeHUs Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0YyJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJAaM  TO3HAHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— ofecrieueHre YCJIOBHM, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEeATETHLHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE [IJIS1 PA3TMIHBIX BUIOB JICATEIHOCTH;

— ¢gopmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qHCIie yMEHHUH OOBSCHATH U OIICHUBAThH SIBICHUS OKPYKAIOIIETO MUPA, UCIIONIb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, MPUMEHATh WX TPH PEHICHUH MPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JESATEIHHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YyYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO61iee yuCio YacoB, OTBEAEHHBIX U1 M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPKAHUE OBYYEHUSA
8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TIOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YelOBEKa. XMMHS B CHUCTEME Hayk. Tema u
BenlecTBa. du3nueckue cBOWCTBA BELIECTB. Arperatnoe cocrosiHue Bemects. [lonsTue o merogax
no3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThie U cllokHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XMMHYECKOI'0 JIEMEHTA B COEAMHEHUH.

Konngectso Beniecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IUHHUII BelecTBa. PacuéTsl mo GpopmynamMm XUMUYECKHX COSTUHEHUI.

Ouznyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXPAaHEHHUs MaccChl BEIeCTB. XuMuueckue ypaBHeHus. Kinaccudukanus XuMUYeCKUX peakuui
(coeTMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHMUYECKOW MOCYya0H, mpaBuiaaMu paboOThl B j1abopaTopuu U NpUEMaMU
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M OMUCaHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHne (pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUTIEHUE M KOHJIEHCAIIUs BOJbI) U XMMHUUYECKUX (TOPEHHUE CBEUH,
IPOKaJIMBaHUE MEAHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOH) siBIeHUH, HaOIro1eHue u
ONMCAaHNE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peaklnii (pa3iokKeHHe caxapa, B3auMoIeHCTBIE
CEpHOHN KHUCIOTBHI C XJOpUAOM Oapus, pasnoxkeHue ruapokcuga menu (ll) mpm nHarpeBanuu,
B3aMMOJIeIcTBHE jKeme3a ¢ pacTBopoM conu Meau (l1), uzydenue cnocoOoB pazaeneHus: cMeceil:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, AUCTUIULIMSA, Xpomarorpadus,
IIPOBEJICHNE OYUCTKU MOBApEHHOM CONM, HAONIOJEHWE U ONMCAHHWE PEe3YJIbTaTOB IMPOBEIEHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJeliel MOJIEKYT
(IrapocTep>KHEBBIX ).

Baskueiilue npeacTaBuTeIM HEOPraHUYECKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3ia€MEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kucinopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluyd TOPEHHUS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMy4YeHHs KHUCIOpoJga B JIabOpaTopuu U
IpOMBIIIIEHHOCTH. KpyroBopoT kucinopona B mpupoze. O30H — ajutoTporHas MOJU(pHUKAINS
KHCIIOpO/ia.

TeroBoit 3(dexT XuMHUUECKONW peakIUH, TEePMOXMMHUYECKHUE YpaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peaKkUMU. TOomnMBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3P QeKTa, pa3pyLIeHre 030HOBOTO CIIOS.

Bogopon — anemeHT u npoctoe BeniecTBo. Haxoxaenue Boiopoaa B mpupoe, husnueckue
U XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CTIOCOOBI MostydyeHus. KuciaoTe! u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. Hacelennsie u
HEHACBHIIIIEHHbIE PacTBOphl. PacTBopuMOCTh BemlecTB B Bojae. MaccoBas A0Sl BELIECTBa B



pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbsl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa M OYHCTKA
MPUPOHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuidt. Oxcunpl. Kiaccubukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OTepHBIC) U HecosieoOpa3yronue. HomeHkmaTypa
OKCUJI0B. DU3nNUYECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHM. [lomyueHue
OCHOBaHUH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @U3nyuecKkue 1 XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBaoctu metamioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa cosieid. @u3znueckue U XuMU4Yeckue cBoiictBa coiei. llonyuenue
COJICH.

['eneTndeckast CBA3b MEXKIY KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIMpeeNieHue COJepKaHUsl KUCIOpoJa B BO3AyXe, MONIyYeHHE, COOMpaHHE,
pacrno3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCUCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HMKHOBEHUS M IMPEKpAIIeHUsI TOpeHus (MoXkapa), 03HAKOMJICHHE C
oOpaslaMu OKCHUJIOB M OIKMCAHHE WX CBOMCTB, IOJy4Y€HUE, COOMpaHHME, pacliO3HABaHUE U
U3ydeHHE CBOWCTB BOjOpojaa (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom memu (I1)
(BO3MOYKHO MCIONIb30BaHKE BUAEOMATEPUAIOB), HAOIIOeHIEe 00pa3IloB BEIIECTB KOIHUYECTBOM |
MOJIb, WCCJIEOBAaHHE OCOOCHHOCTEM PACTBOPEHMsI BEIIECTB C PA3THMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTaljamMu (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHNE OOPa3I[0OB HEOPTaHMUECKHUX BEIECTB PA3TUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPAaCKM WHIMKATOPOB B PAcTBOpaX KUCIOT W IIEJIOYEH, M3ydeHUe
B3auMojiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEWUTpanu3aluu, MoJyuYeHue HEPAaCTBOPUMBIX OCHOBAHMI, BBHITECHEHHUE OJTHOTO METaljIa JPYyruM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHelmme Kiaccol
HEOPTaHWYECKUX COCTUHECHHIN.

Ilepuoauuecknii 3axoH u Ilepuoanueckasi cucremMa xumMudeckux sjiementos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasl CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KTaCCH(PUKAIINI XUMUUECKHUX eMeHTOB. [[oHATHE O Tpymnmax CXOMHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIE METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTepHbIC OKCUIBI i TUAPOKCHUIBI.

Ilepuonnueckuii 3akoH. llepuoanyeckass cucremMa xuMuueckux dssemeHtos . H.
MenneneeBa. Koporkonepuognas u JuiMHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JIIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX si7iep. M30Tonbl. DnekTpoHsl. CTpOEHHE 3JIEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xuMuueckux diemMeHTOB Ilepmommueckorr cucremsr J[. U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuo B Ilepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIAM U IEPUOAAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipolecchl OKkucieHus
1 BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IMPU U3YYEHHH XUMHH B 8 KJIACCE OCYIIECTBIISIETCS
Yyepes UCIOBb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MMOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTecTBeHHO-HAYYHBIE MIOHSATHUS: HAYIHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoi cucteMe u CTpOSHUEM UX aTOMOB.

CtpoeHune BemecTBa: BHABl XUMHUYECKON CBs3U. THNBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3IUYHBIM MpHU3HaKaM (TI0 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 ()EKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O YyYacTUIO KaTaium3aTopa). OK30- H
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuse. [lonaTne 0 XuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMH U MOJ0KEHNE XUMUYECKOIO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIMH, DSJCKTPOHHBIA OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peakuud Ha HMOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakuu OT BO3IAEHCTBHS pa3iIMYHBIX
(bakTOpoB, UCCIIEOBAHKUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpoliecca AUCCOIUAIIUN
KHCIIOT, IIeJI0Yel U cosiell (BO3MOKHO UCIIOJIb30BAHKUE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJulaMu,
nienoyamu).  XsopoBogopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (U3NYeCKHe M XUMUYecKue cBoicTBa. OKCHABI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmmire Kak MmpeacTaBUTeNsl Kjlacca KUCJIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a NOTy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHoii KUCTIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUH B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCJIOTHBIE AOXKIU, 3arpSI3HEHNE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 NMpeA0TBpaIlEHUSI.

OO6mas xapaktepuctuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHHUSI, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usnueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIE aMMOHHS B KaueCTBE MHHEPaIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docdopa, ¢pusndeckne u xumuueckue cpoiicrBa. Oxcun pocdopa (V) u pocdopHas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriuepona, ux GU3NYecKue U XMMUYECKHE CBOWCTBA, ICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIYYCHHUE W NMPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOJyYeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEJIbCKOM XO35IMCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,
yII€BOAAX — W HUX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJOr€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEeHHUE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cyinb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POChOPHBIX YAOOpEHHIA,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO MCIOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX peIIETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIJIEM B YCTPOMCTBOM ITPOTHBOTA34, TIOTyYeHHE, COOMpaHue, Paclio3HaBaHNUE U N3YYCHHE CBONCTB
YIJIEKUCIOro Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4YeHHE IMIPU3HAKOB MX IPOTEKAaHHs, O3HAKOMJIGHHE C MPOAYKLUMEH CHJIMKATHOMN
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33aa4 110 TeMe « BakHeie HemeTamsl 1 uxX
COEIMHEHUS.

MeTtaJu1bl M MIX COeIMHEHHS

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xumuueckux 3nemeHtoB . M. MenpaeneeBa, CTpoeHUE MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
®du3nyeckue U XMMHYECKUE CBOMCTBA MarHusi M KajiblMsl. BaxkHelnine cCOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conn). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUECHUE
Pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOIH30BAHKUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBONCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKene3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa
(1), meau (1), HabarOIEHME W OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUAPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMme «BaxkHelme MeTamibl U UX COCTUHEHUSD.

XuMus M OKpyKamoLias cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKM3HM 4YeIOBEKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeabl (mpeeiabHas A0MyCTUMAasi KOHIEHTpaIus
BerecTs, ganee — [1JIK). Poib xumun B pereHun 5K0JI0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepes3 UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYUHbIX OHATUN, TaK U MOHATHH, SABISIOLIUXCS
CHUCTEMHBIMU IS OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OJJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJXYHPOBOJHHKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PACTBOPHUMOCTH, KPHUCTAJUINYECKAs! PEIIETKA, CIUIABbl, (PU3NYECKUE BETMYNHBI, CIHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUS INPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOTPaMMBI OCHOBHOTO O0IIero 00pa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHHU B €TUHCTBE YI€OHOH M BOCIIUTATEIHLHON JACATEIHHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH W  JTyXOBHO-
HpPABCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMUA B OOIIECTBE NMPAaBWIAMH W HOPMAaMH IOBEICHUS U
CIIOCOOCTBYIOT IpOIeccaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATM3AINH 00YYaIOIIHXCS.

JIMYHOCTHBIE PE3yJIbTAThl OTPaXKalOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JACATEIBHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSI:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HayIHOMY
HACIIeINI0, TIOHMMaHHS 3HAYCHUsS XMMHUYECKOH HAayKW B JKH3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaIMe 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoWcTBe
Mupa 1 oOlIeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUs O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIWYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOH, yuyeOHo-
HCCIIEIOBATEIHCKON, TBOPUYECKOH U JPYTUX BHJIAX JEATEILHOCTH, TOTOBHOCTH K pa3HO0Opa3HOU
COBMECTHOH JIEeSITETLHOCTH TPH BBIMOJIHEHUH y4eOHBIX, MTO3HABATENBHBIX 3a/1a4, BBITOJTHECHUN
XUMHYECKHX SKCIIEPUMEHTOB, CO3/1aHUM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO
U B3aMMOIIOMOIIM B MpPOLECCE 3TOM y4uyeOHOM AeATeNbHOCTH, TOTOBHOCTH OLEHMBATh CBOE
MIOBEJICHHUE ¥ TIOCTYIIKH CBOUX TOBAPHIIEH C MTO3UIMH HPAaBCTBEHHBIX M TIPABOBBIX HOPM C YIETOM
OCO3HAHUS MOCIEACTBUI MOCTYKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33PEHUYECKHE  NPEACTABICHHUS O BEHIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
MOHWMAaHHS CYITHOCTH HAYYHOW KapTHHBI MUPA, IPECTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHSI IPUPOIBI, B3aUMOCBS3X YellOBeKa ¢ MPUPOAHOM Cpeoi, O pOJIM XUMHH B TIO3HAHUH
ATUX 3aKOHOMEPHOCTEN;

[IO3HABAaTEIbHBIE MOTHBBI, HAIIPABJICHHBIC Ha IOJY4YEHHE HOBBIX 3HAHUH MO XUMHH,
HEOOXOAMMBIE sl OOBSCHEHUS HAOIIOMAaeMbIX MPOLECCOB M SIBICHWH, ITO3HABATEIHHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYphl, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JMUTEPaTypod, JOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH()OPMAIIMOHHBIX TEXHOJIOTHIA;



uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JII0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M MCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BEIOODPY
HAPABICHHOCTH U YPOBHS O0YUYEHUS B JabHEHIIIEM;

4) ¢popMHUpOBaHUS KYJIbTYPHI 3/10POBbI:

OCO3HAHUE [IEHHOCTH U3HH, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHUE TMOCICACTBUN W HENPHUSITHE BPEIHBIX MPHUBBIYCK
(ynorpeOyieHUsT aJKOToJsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJCHHS IPaBHI
0e30MacHOCTH NP O0PAILIEHUN C XUMUYECKHUMHU BELIECTBAMU B ObITY U pealbHON KU3HU;

5) Tpy10BOro BOCIIMTAHHUS:

MHTEPEC K MPAKTHIECKOMY M3yUEHHUI0 MPOGECCHi U TpyAa pa3IndHOr0 poJia, yBAXKCHHE K
TPYIy U pe3yJibTaTaM TPYAOBOMU AESITEIILHOCTH, B TOM YHCJIC HA OCHOBE TPUMEHEHUS MPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAUBUAYAIbHOH TPACKTOPUU MPOJOIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHATBHONW MAEATENbHOCTH W Pa3BHTHUS
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOIICHHE K MPHUPOJIe KaK MCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOTIOACHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIlleCTBaMH,
a TaK)Ke€ B CUTYyalUsIX, YTPOKAIOLINX 3JOPOBbIO U KU3HU JIIOACH;

CIOCOOHOCTH MPUMEHSITH 3HAHUS, OJTydaeMble MPU U3YUCHUU XUMUU, T PEIICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXaIoIIeH MPUPOJAHON CPEAOM, JJIsI MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPBl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJ0B XMMHUH, HKOJIOTHYECKOTO MBIIUIEHUS, YMEHUSI pyKOBOJCTBOBAaTHCA UM B
MO3HABATEJIbHON, KOMMYHHKATUBHON U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAYMMBIE 711 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUCTEMa,
MPOIIeCC, SKCIEPUMEHT U JPYToe.), KOTOPhIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETax U MO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAYyYHOW KapTHMHE MHpa, U YHHBEpPCAIbHbIE Y4eOHbIE NEHCTBUS (IIO3HABATEIbHbBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpblE oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIIECTBICHUIO YICOHON JIEATETHHOCTH.

Ilo3naBaTe/ibHbIE YHUBeEPCAJbHbIE YUeOHbIE TeHCTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

YMEHHUS UCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIIEHUs TP OCBOCHUM 3HAHWIL:
PaCKpBIBATh CMBICT XUMUUECKUX TTOHATHH (BBIICISTH UX XapaKTePHbIC TPU3HAKH, yCTAaHABINBATh
B3aUMOCBSI3b C JIPYTUMH TIOHSITHSIMH), WCIOJIB30BaTh TOHATHSA MJIsi OOBSICHEHHUS OTICIHHBIX
(GakKTOB U SABJICHUIA, BBIOMPATH OCHOBAHUS U KPUTEPHH AJIs KTacCU(DUKAIIMI XUMUYECKUX BEIIECTB
U XUMUYECKUX PEAKIINi, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIY OOBEKTaMU
U3YYEHHUSI, CTPOUTH JIOTUYECKUE paCCYyKIACHHsS (MHIYKTHBHbBIC, IEIyKTHBHBIC, MO aHAJIOTUH),
JienaTh BbIBOJIBI M 3aKJIFOUEHHS;

yMEHHUE MPUMEHATH B MPOIECCE MO3HAHUS MOHATUSA (NIPEAMETHBIE U METANpPEAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJETH, WCIONB3yeMbIE B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),



XUMHYecKass (GOopMyla M YpaBHEHHE XHMHUYECKOH peakUud — IpU pEleHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4YETOM OTHUX MOJCIBHBIX TMPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMUMHUYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIECACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3y4aeMBbIX IIPOLECCAX U SBICHUAX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHME HCIIOJb30BaTh IOCTABJIIEHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTA I103HAHUS, a
TaKKe B KadecTBE OCHOBBI JUIsl (OPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUH;

IPUOOPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHHUIO YUYECHHUUECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M IIpOIiecca, CAMOCTOSTENIbHO ITPOrHO3UPOBATh €r0
pe3yabTar, (opMyJIMpOBaTh OOOOLIEHHS W BBIBOJBI O pe3ysibTaTaM IpPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOAETIaHHOM padorTe.

Pa6ora ¢ unpopmanmeii:

yYMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH()OPMAIHIO Pa3TMYHBIX BUIO0B
U OpM IIPEICTABICHUS, TOTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJIsIpHAs JIUTepaTypa
XMUMHUYECKOI'0 CO/IEpKaHusl, CIIpaBOYHbIE T0coOUs, pecypchbl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOBI U 3alPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIsl BBIITOJHEHHsI yUeOHbIX U M03HABATEIbHBIX 33124
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHe OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHUH, OBJIAJICHHE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHMS PA3IMIHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MPEACTABICHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
IpyrumMu GpopMamMu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHE HCMOJIb30BaTh M aHAIM3UPOBATh B Ipollecce Y4eOHOH U Hcciel0BaTeNbCKON
JeSTeIbHOCTH MH(MOPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341iCTBa U TPaHCIIOpTa
Ha COCTOSIHHE OKpY>Karollei MpUPOJHOM Cpesibl.

KoMMyHuUKaTHBHBbIe YHHBepcaibHble Y4eOHbIe el CTBHA:

YMEHHs 3aJlaBaTh BOIPOCH (B XoJe Auanora u (WIu) JUCKYCCHH) IO CYIIECTBY
oOcyxgaeMoil Tembl, (OPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENIBHO BBITOJIHEHUS
NpeIOKEHHOH 3a/1a4H;

YMEHUS NPECTaBIATh MOJyYSHHbIE Pe3yJIbTaThl T03HABATEIbHOM 1€ TEbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; [eJlaTh TMPE3EHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHUMHUYECKOTO
IKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOI O MMPOEKTA);

YMEHHUsI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
HCCJIEIOBATENLCKON N1eATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB U COrJIacoBaHMs MO3UIMHN (0OCykneHusi, OOMEH MHEHMSIMH, «MO3TOBBIE
HITYPMBI», KOOPJAWHAIIMS COBMECTHBIX JEHCTBHM, ONpeaesieHne KPUTEPHEB 0 OLEHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U ApYyTHE).

PeryasiTuBHbIe yHHBepcaJbHble YUeOHbIE 1eCTBHS:

YMEHHE CAMOCTOSITENIHO OMNPEAENATh eI IeSITeIbHOCTH, JIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HanOosee 3P PeKTUBHBIE CIIOCOOBI pelIeHHs y4eOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEAJIOKEHHBIA AJITOPUTM ICHUCTBUI NP BHITIOJIHEHUH 3aTaHUI



C y4éTOM TMOJy4YeHHUs HOBBIX 3HAaHUN 00 H3yyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIUsX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O PE3yJIbTaTa 3asBJICHHOMN LI€JIH, YMEHHME UCIOJIb30BaTh U
AHAIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUU 3aJIaHUM.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMeTHBIX pPe3yJbTaTOB IO OCBOCHUIO 0053aTEIBHOIO COAEpIKAHMUS,

YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeid TPOrpaMMoi, BBIICISIOT: OCBOSHHBIC
0o0yyaromuMuUCsT Hay4yHbIE 3HAHUS, yYMEHUS M CIOCOOBI JeHCTBHMH, cnenuduyeckue s
npeaMeTHo o0nacTu «XHUMHA», BUIBl ACSITENBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

K xonmy oOydenus B 8 kiiacce mpeaMeTHBIE pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb c(hOPMHUPOBAHHOCTh Yy 00YyHAIOIIUXCSI YMEHUI:

® PACKpPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHATHUN: aTOM, MOJEKYJa, XUMUYECKUN
9JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXHOE BEIIEeCTBO, CMeCh (OZHOpOIHAS U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJSpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI MAacca, MaccoBas J0JIs1 XUMUYECKOT0 3JIEMEHTa
B COCAUHEHHMH, MOJSIPHbII 00BEM, OKCUA, KHUCIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPHUIIATENFHOCTD, CTEIICHb OKUCIICHHS, XUMUYECKas peaklus, Kiaccupukanus
peaklMil: peakiuy COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUU 3aMEIICHUS, PEaKLIUU
o0MeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJICKTPOHHBIA CJIOW aTroMma, aTOMHas OpOWTallb, PaguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAas KOBAJIEHTHAs CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BellecTBa (MPOLIEHTHAst KOHIIEHTPAallus) B pacTBOPE;

® WUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX INOHITHM U TIPUMEHATH 3TH
MIOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

® CNOJNBb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJIeHUSI (OPMYJ BEILIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OmpeleNsITh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaaMm, BHJ XMMHYECKOM CBS3U
(xoBaJIeHTHas! U HOHHAs) B HEOPTraHUYECKUX COEAMHEHMSIX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MNEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nosioxkeHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MAaccChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTaJipo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOanuHyro ¢opmy Ilepuonnyeckoil cucreMsl
XUMHYECKHX DJIEMEHTOB: pa3linyaTh IMOHATUS «IJaBHas moArpymmna (A-rpynmna)» u
«nobounas moxrpynmna (b-rpymma)», Mameie W OOJBINHE TEPUOMABI, COOTHOCUTH
0003HaueHHsI, KOTopele UMetoTcsi B Tabiuue «Ilepuonnyeckas cucremMa XMMHYECKHX
aneMmeHToB [I. Y. MeHaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHUKAaMHU CTPOEHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB MW 3apsii sapa, oOO0IIee YHCIO 3JIEKTPOHOB H
pacrpeziefieHue X MO0 JIEKTPOHHBIM CII0SM);

e Kiaccu(UUIUPOBATh XMMHUYECKHE JIEMEHTHI, HEOPTraHWUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY

dbdexry);



XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3THUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3IMYHBIX YCIOBUSX;
BBIUNCIISITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSTMHEHNUs, MACCOBYIO JIOJIIO BEIECTBA B
pacTBOpeE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLINK;

IPUMEHSTh OCHOBHBIC ONEpAIUU MBICIUTEIBLHON NEATENbHOCTH — aHAllU3 U CHUHTE3,
cpaBHEeHHE, 00001IeHne, CUCTEeMaTU3allNI0, KIacCu(UKAIUIO, BBISIBICHUE TPUUYUHHO--
CIIEICTBEHHBIX CBSI3€H — JUIsl M3YYEHUS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIIUM,
€CTECTBEHHO-Hay4YHbI€ METO/Ibl IO3HAHUSI — HAOIIOACHUE, U3MEPEHNE, MOJIEIINPOBAHUE,
AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

CleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCyIoil © 1abopaTopHBIM
000opyZ0BaHHEM, a TaKXke IpaBWiiaM OOpallleHUsl C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOIYYEHUIO U
coOupaHHIO Tra3000pa3HBIX BELIECTB (BOAOPOJAa M KHUCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U [IPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IlEJIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APyTHE).

K xonuy oOydeHus B 9 kJacce mpeIMeTHbIE pe3yslbTaThl HA GA30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHUI:

PAacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKMX HNOHATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XUMHUYECKAs PeaklHs, XUMHYECKas
CBSI3b, TEIUIOBOU 3((EeKT peakiu, MOJIb, MOJISIPHBIM 00BEM, PACTBOP, AIIEKTPOIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklUl HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUM,  OKHCIHTEIb,  BOCCTAHOBMTEIb,
OKHCIICHHE€ M BOCCTaHOBJIECHHE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTaUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOM pEeakluH, IPEeAeIbHO JIOIyCTUMAs
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATHUM MU MPUMEHATH JTU
MTOHATUS ITPU ONMCAHKMM BEIECTB M UX MTPEBPAILCHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY Ui COCTaBICHHMS (OPMYJ BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

OIPENEIATh BAJICHTHOCTb M CTENEHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIECKHOCTb BELIECTB K ONPEAEIEHHOMY
KJIaccy COelMHEHHH 1o (opmynam, BHJ XHMHUYECKOH CBS3U (KOBaJEeHTHAas, MOHHAa,
METaJUIN4YecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsAi HOHA IO XUMHUYECKOH
(dopmyIe, XapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKHUX COCTUHEHUH, THUI
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMbIch [lepuonnueckoro 3akona [I. . MenneneeBa U 1eMOHCTPUPOBATh
€ro TOHUMAaHME: ONMMCHIBATH U XapakTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBl XMMMUYECKHMX DIJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas noiarpynna (A-



rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie ¥ OOJBIINE TIEPHUOJIBI,
COOTHOCUTbH 0003HAYEHUSI, KOTOPBIE UMEIOTCS B IEPUOANUECKOM TabIInIIe, C YUCIOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij sapa,
oOlI1ee YuCio 3JIEKTPOHOB U PacIpe/iesIeHue X MO 3JIEKTPOHHBIM CIIOSIM), OOBSCHSTH
o0miye 3aKOHOMEPHOCTH B HM3MEHEHHMM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
npejesiax MaJblX MEPUO0B U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIACCU(UITUPOBATh XUMHUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakuuu (IO YUCIY U COCTaBY YYAacCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILUIOBOMY
3¢ exTy, 10 U3BMEHEHUIO CTENEeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME W CHeHU(PUYECKHEe XUMUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Ias OMKUCAHUE TPUMEPAMU MOJIEKYIISPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHil;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHYECKON JUCCOUMUALMU KUCIIOT, IIEI0UYEH U COJIEH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPKJAIOMIUX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXy BeIIeCTBAMU
pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX pPeaKIuii;

MIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MacChl BEII[ECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO dJIEMEHTa Mo (opMyJie COeIUHEHHsI, MAaCCOBYIO JIONIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOHN peakinu;

coOMoIaTh TpaBWJIa TIOJB30BAaHUS XUMHUYECKOM TIOCYyIOM U J1abOpaTOpPHBIM
o0opysoBaHHEM, a TakKe MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSMH T10 BBIMOTHEHHUIO JJA0OPATOPHBIX XUMHYECKUX OMBITOB IO MOTYUYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKHUCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3IMYHBIX BEUIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIHMKAT-, Ccynbdar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI H3yYEeHHBIX
METaJUIOB, TPUCYTCTBYIOMINE B BOJHBIX PACTBOPaX HEOPTAHMYECKUX BEIIECTB;
MIPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIUTEIBLHON JESITEIIPHOCTH — aHAW3 U CHHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIlMI0, BBISIBJICHUE MPUINHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3YyYEHUS] CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HAyYHBIE METObI IO3HAHUS — HAOJIOICHHE, H3MEPEHUE, MOICTUPOBAHUE, YKCIIEPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KUIACC
KosmnuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThbI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

' NPAKTHYECKOHN JIESITeITbHOCTH https://m.edso0.ru/7f41837c

YyeJIoBeKa

19 BemectBa 1 xuMuueckue 15 1 bu6mmoreka [IOK

' peaknuu https://m.edsoo0.ru/7f41837c

Hroro no pazneny 20

Pasnen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYeCKUX BelIeCTB
21 Boznyx. Kucnopoa. Ilonstue 5 bubnuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o xucnorax 8 1 bu6mmoreka [JOK

' M COJTSIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢c
94 OCHOBHBIE KJIACCHI 11 1 1 bubmuotexa [JOK

' HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux 3jemMeHToB /I. U. MenneneeBa. CTpoenne aToMoB.
XumMnueckas cBsi3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHbBIE pPe€aknumn
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[lepuoauueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX diieMenToB [1. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
o | s 8
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro no pazaen 15 Bubnuorexa LIOK
pasaeiy https://m.edsoo0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa [JOK
p P https://m.edso00.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThbI
pecypchl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
[ToBTOpEeHME M YIITyOJICHHE 3HAHUI bubnuorexa LOK
1.1 P Yy 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3ZelIoB Kypca 8 Kiacca 6
OcCHOBHBIE 32aKOHOMEPHOCTH XUMUYECKHUX bubnuorexa LIOK
1.2 . P 4 https://m.edsoo.ru/7f41a63
peakuuit
6
DNEeKTpOoNUTHYECKAs TUCCOLUAIIHS bubnuorexa LOK
1.3 P FHCCOTHATITE 8 1 1 https://m.edsoo.ru/7f41a63
XHUMHUYECKUE PEAKIIUU B PACTBOPAX 5
Hroro no pazneny 17
Pazjen 2. HemeTa/uibl M HX COeIMHEHUS
OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX bubnuorexa LOK
2.1 R partep 4 1 https://m.edsoo.ru/7f41a63
anemeHToB VIIA-rpynmnsl. ["anorenst 6
OO6mrast XxapaKTepUCTUKA XUMUUECKHIX bubnuotexa [JOK
2.2 anemenToB VIA-rpymnmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEeIMHEHHUS 6
OO1m1ast xapakTepuCTHKa XUMUYECKHX bubmuoreka [IOK
2.3 aneMeHToB VA-rpynmbl. A3ot, Gpocdop u ux 7 1 https://m.edsoo.ru/7f41a63
COEeIMHEHHUS 6
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OO6m1ast xapaKTepUCTHKA XUMHYECKHUX bubnuoreka [JOK
2.4 anemeHToB |V A-rpymnmnel. Yriepoa u 8 https://m.edsoo.ru/7f41a63
KPEMHHI ¥ UX COCITUHCHUS 6
Wroro mo pazueny 25
Pa3gen 3. MeTa/lJIbI M MX COeAUHEHUS
bubnunorexa LIOK
3.1 OO0111e cBOICTBA METAIIJIOB 4 https://m.edsoo.ru/7f41a63
6
bubmnoreka IIOK
3.2 Baxueiiire MeTauIbl U X COSAMHEHUS 16 https://m.edsoo.ru/7f41a63
6
Wroro mo pazneny 20
Pasnen 4. Xumus n okpy:kawmas cpeia
bu6anoreka LIOK
4.1 BeriecTBa 1 MaTepHabl B )KHU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 3
bu6anoreka IIOK
PesepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

["abpuensn O.C. Xumus 8 knacc: yueOHUK

["abpuensn O.C. Xumusd 9 knacc: yueOHUK

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

Paneukuit A.M. Xumus. Innaktunaeckuit marepuain. 8 - 9 kimaccel — M.: [Ipocsenienne, 2022.
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