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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xuMuM Ja€T MpEACTaBIEHUE O LENiX, O0IIel cTparernu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOTrpaMMbl 110 XUMUH, ONPEAEIsSeT KOIMUECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXCs, ONPEeIsieT BO3MOKHOCTH MPEeaMeETa JUIs
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YpOBHE OCHOBHOTO OO0IIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPEJCTaBICHUS O B3aMMOIPEBPALLICHUAX SHEPTUU U 00 BOJIIOLMH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYeT peaau3alM BO3MOXHOCTEM s camopa3BUTHS U (OpMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTMYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHHMH XMMHU 00eCHeuMBaroTCs creuu(ukoi coiepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OmIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaromKMHUCs CUCTEMbI NTePBOHAYATIBHBIX MOHATHI XMMHUH, OCHOB HEOPTaHWYECKOH XUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepxaHue CKJIAAbIBAETCS U3 CUCTEMBI NMOHATHM O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

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

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHWEM 3HAHMN W3 paHee M3YYCHHBIX YYEOHBIX TIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpHI. 3afada y4eOHOTO IMpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS MTPU U3yYEHUH BEIIECTB U XUMUYECKUX PEaKInid, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMUMCS YCIOBUSM KHU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHH, CIIOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYarOIMMUCS OIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHAIBHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4arONMXCs TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMAHUS [IEHHOCTU
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YUCIIO YacoB, OTBEACHHBIX IS M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BeulectBa. dusmueckue cBoWcTBa BelleCTB. ArperarHoe cocrosHue BeuiecTB. llonsatue o
MeTOJIaX MMOo3HaHus B XUMUHU. YucTeie BemecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX JIIEMEHTOB.
[TpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYIIIpHas
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

Ousnyeckue M XUMHUYECKHUE SIBICHHS. XHUMUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpPaHEHMsI MacChl BeIeCTB. XUMHUYecKHue ypaBHeHHs. Kiaccupukanus XUMUYECKUX peaKIui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCY/I0M, MpaBuWiIaMu pabOThl B J1abopaTopuu U NpUEMaMU
oOpareHus ¢ 1a0opaTOpHbIM O00OpYIOBAHHUEM, HM3YYE€HHE M ONHUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0IeHHEe (Pu3nueckuX (TIaBjIeHUE BOCKA, TasTHUE JIbA,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IpOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTO) sIBIeHUH, HabIoaeHne
U ONHMCaHHWE TPU3HAKOB TNPOTEKAHUS XHMHYECKHUX peakiuil (pasnokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxeHnue ruapokcuaa meau (1) npu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Menu (), msydenwme crmocoOoB
pa3jielieHuss CMeced: C MOMOINBI0 MarHuTa, (UIBTPOBAaHHUE, BBIAPUBAHUE, TUCTUIUIALMS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKH TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCAHHE
pe3yJIbTaTOB IMPOBEJEHUS OIBITA, HUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHsS] MacChl, CO3/IaHUeE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopony — a1eMeHT M IPOCTOE BELIECTBO.
HaxoxnaeHnue kuciaopoja B mpupoje, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupoae. O30H — ajutoTporHas MOIU(pHUKAIHS
KHCIIOpO/a.

TennoBoit >(ppekT XUMHUYECKOH peakluh, TEPMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUYECKHUE peaKIuu. TOMIMBO: Yroib M MeTaH. 3arps3HEHHE BO3IyXa, YCHIIEHUE
NapHUKOBOTO 3P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »snemeHT u mpocroe BemecTBo. HaxokaeHue BoxopoAa B IPUPOJE,
buznyeckue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI mosydeHus. KucioTsl u comu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®usnueckue cpolicTBa BoAbl. Boma kak pacrtBoputens. PactBopbl. Hacklennsie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BelecTB B BoAe. MaccoBas 10y BellecTBa B
pacTBope. XUMHUYECKUE CBOMCTBA BOoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoAbl B mpHpoAe. 3arpsA3HEHUE NMPUPOAHBIX BOJA. OXpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCUJI0B. PU3NUYECKHE U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lomyueHne okcuioB.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanmil. Pu3nyecKkue M XHMMHYECKHE CBOWCTBAa OCHOBaHMU. [lomyuyenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckiue U XUMHUYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [Tonyduenue Kucior.

Conu. Homenxknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEJIEIICHUE COIEPKaHMsl KUCIOpOoJa B BO3yXe, OJIydeHHEe, COOUpaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCJIOPO/IOM U YCJIOBHS BOSHMKHOBEHMSI M MpPEKpalleHus ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3laMu OKCUJOB M ONUCAaHHE HMX CBOMCTB, IOJydye€HUE, COOMpaHHE, DPACIIO3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3auMmojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAIOB), HAOMIOIeHHEe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 Moib, HccaenoBaHUE OCOOCHHOCTEH PAacTBOPEHUS BEIIECTB C PA3JIMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIEA0BaHHE OOpa3ll0OB HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIIACCOB,
HaOJr0IeHne M3MEHEHMs OKpackM HHAWKATOPOB B PAcTBOpPAX KUCIOT M IIEJI0Yed, H3ydeHue
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HEeUTpaM3alHuH, TOJY4eHUE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTaJljia IpyruM U3 pacTBoOpa COJIM, PELIEHHE SKCIIEPUMEHTANIBHBIX 33Ja4 110 TeMe «BakHelmme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauuecknii 3axkoH u Ilepuoagnueckasi cucrema xumudeckux sjiementos JI. WM.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKas CBSA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble MOMBITKM KJIAcCU(PUKAMKM XUMHUYECKUX djeMeHTOB. I[loHsTHe o rpymnmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOTeHbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepuomnueckas cucremMa XuMUYeCcKHX »dieMeHToB J[. .
MenneneeBa. Koporkomepuoanas W JumMHHONEpHoaHas ¢opmbl [leproguueckoid cHCTEMBbI
xumudeckux ssemeHTtoB JI. M. MenneneeBa. Ilepuoasl u rpynmnbl. Du3nUecKuil CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JJIIEMEHTA.

Crpoenne aromoB. CocrtaB aromHbIX szaep. M3zorombsl. OnexktpoHbl. CrpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB MEpBBIX 20 XUMHUECKUX 3JIeMEeHTOB [leproanyeckoil cucTemMbl



. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUISl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

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

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aHMMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKUil (TOpEHUE, PEAKIIUU PA3JI0KEHUS, COETUHEHHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
Yyepe3 HCIIOJIb30BaHME KakK OOUIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/IEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, JSJEKTPUUYECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (hU3MYECKHe BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: armocdepa, rugpocdepa, MHHEpaNbl, TOpPHbIE MOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux »siemeHtoB J[. .
MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHMHM CBOWCTB XHUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaldblUs U UX COEAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukaius XUMUYECKUX peakUil Mo pa3IuuHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKUUU BEIIECTB, MO TeIIOoBOMY 3(dexTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U
HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTue 0 ckopocTu XuMHUUecKo peakiuu. [lonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsrme o



karanuse. llomatme o XumHueckoM paBHOBecuU. @DakTOphl, BIUAOIIME HA CKOPOCThb
XUMHUUYECKON pPEeaKIMU U TI0JI0KEHNUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIH, SJCKTPOHHBIA OanmaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcioBHs IMPOTEKAHUS peaKLUil MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUu Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIECTB —
METaJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCJIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, UCCIIE0BaHUE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLMALUU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BbIACICHME ra3a, 00pa3oBaHME BOJbI), OINbITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIUil (FOpeHue, peakiuH pasjiokKeHUs, COEAMHEHUS),
pacro3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOINbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHre IKCIIepUMEHTaIbHBIX 3a/1a4.

HemeTtauibl 1 MX COeJUHEHHSA

OOmast xapakTtepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne U (U3MUECKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). Xmoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyueHHE,
npuMeHeHue. JlelficTBHe XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M uelloBeKa. BaykHelmme XI0pu bl
U X HaXO0XJIEHUE B IPUPO/IE.

O6mas xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (PU3MUECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbBIE MOJAU(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHe M XUMHUYECKHEe CBOMCTBA. OKCHIBI CEphI Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XHMHUYECKHE CBOWCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
Jekallue B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. I[lpumenenue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLEHUS.

OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, paclHpoCTpaHEHHE B MpUpoJe, (GU3NYECKUEe HU
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3n4eckue 1 XMMUYeCKHUe
CBOWCTBA, MoJlyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYecKre U XMMUYECKHE CBOMCTRA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,



du3nveckue W XHMMHYECKHE CBOMCTBa (OOmME KaK TPEICTAaBUTENs Kiacca KHCIOT |
cneuuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0opeHuit. XuMHUYECKOE 3arpsi3HEHUE OKPYXKAloLEh Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puzndeckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XMMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue ¢QocaToB B KauecTBe
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTJEepo/, aJUIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XUMUIecKue cBoiicTBa. AncopOius. Kpyropopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TII00AIbHOTO TMOTEIUICHUs KJIMMaTa, MapHUKOBBIN >PQeKT. YronbHas KuUCIOTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COCIWHEHUSX yriepoja
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kkuciora). Ilpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKu
(OeH3uH), uX poyib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE 0 OMONIOrMYeCKH BaXKHBIX BEIIECTBAX:
xKHUpax, OesKax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COCIUHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemMuusi B mpupone. OOmme mnpencraBieHuss o0 okcune kpemaus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCNOIb30BaHMs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWMS, OIBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COEJUHEHHH (BO3MOXHO
UCIOJIb30BaHUE BHJCOMATEPHANIOB), O3HAKOMIJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HaKOMJICHHE ¢ o0pa3namu ceppl M €€ COCOUHEHUSMH (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONIOJCHWE TMporecca OOyrauBaHMsS — caxapa TMOJ  JCUCTBHUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, H3y4YeHUE XMMHUYECKHUX CBOMCTB pa30aBiIeHHON CEepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX yn0OpeHui,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA U (ocdar-uoH M H3ydYeHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KpUCTANIMYECKUX PEeHIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOra3a, NoJydeHrue, COOUpaHue, paclo3HaBaHue
U M3y4YCHHE CBONCTB YIJIEKMCIIOTO ra3a, NMPOBEJCHHWE KAUEeCTBEHHBIX pEaKLUMi Ha KapOoHAT U
CHWJIMKAT-UOHbl U H3y4YEHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIUEH



CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 33/a4d Mo TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHUKA XHUMHUYECKHUX DJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemenToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalMyeckas CBS3b M MeETaJNIMYecKas KpUCTaIMYecKas
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CiiaBsl (CTalb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
WX MPUMEHEHHUE B OBITY U MPOMBIILICHHOCTH.

[Ilenounbie MeTauibl: OJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MAarHus M Kanbuus. Baxueilmme coeauHeHUs
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmroMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHUHHSL.

Kenezo: mnonoxenue B Ilepromnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpoeHHE aToma, HaxokJaeHue B npupoje. dusnueckne U XUMHUYECKHE CBOMCTBA
xene3a. Okcuabl, Tuapokcuabl U coim skeneza (1) u sxemesa (l1l), ux cocras, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3laMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHA KalbIUsl U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMATEpHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHCIoposie  (BO3MOXKHO — MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, ATIOMHUHMS, IUHKa, kene3a (I1) u xenesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIis ¥ KaJIbIHs (BO3MOXKHO HCIIOIB30BAaHUE BHUIECOMATEPUAIIOB), UCCIIeAOBaHNE aM(DOTEepHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS M THAPOKCH/IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeline MeTasulbl U UX COSTUHEHUSD.

XuMus M OKpyxKamouas cpeia

BemectBa 1 maTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXOTax |
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BemecTs, ganee — [1J1K). Poib xuMuu B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBl METAIIJIOB, MTOJIMMEPHBIC MATEPHUAITHI).

Mesicnpeomemmuuie ceasu



Peanu3anus MeXNPEIMETHBIX CBA3CH MPU U3yYEHUH XHUMHUH B 9 KJIacce OCYIIECTBIISETCS
yepe3 HCIOJb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJIAOMUXCA CUCTCMHBIMUA TSI OTACJIBHBIX IPEAMCTOB €CTCCTBCHHO--HAYUYHOT'O IIUKJIA.

OO1Me eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4YHbIH (aKT, TUIOTE3a, 3aKOH, TEOpH,
aHaJ M3,  CHHTE3,  KIacCHpHKAUWsA,  MEPUOAMYHOCTh,  HAOJIOJCHHE,  IKCIICPUMEHT,
MOJICIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbIL,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas PEMETKA, CIUIaBbl, (U3UYECKHE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUTaHEThI, 383161, COHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC yI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATE/ILHBIC BEIIECCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOITAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMHU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMHA W PACHIMPEHUE OIbITa JISATEIHPHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHO-MCCIIeIOBATEIILCKOH, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYE€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS ITOCIICICTBUH MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW  KapTHHBI MHpa, TPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3aUMOCBS3SAX YEIOBEKa ¢ MPUPOTHON CPEIoi, O posn
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIIECCOB U SIBJICHWH, ITO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camMo00pa3oBaHUI0, IPOSKTHON M HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOZHAHHOMY BBIOOpY
HATPABIEHHOCTU U YPOBHS O0Y4YCHHUS B NalbHEHUIIIEM;

4) ¢popMHUPOBaHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HH, OCO3HAHUE MOCIEACTBUI W HEMPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TpyAy U pe3yjibTaTaM TPYIOBOM [AEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE HPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJaITUPOBATHCS B PO EeCCHOHAIBHON CPeIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

OKOJIOTHYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IIEHHOCTH COOJIFOICHHUS TPaBHII 0€30MaCHOTO MOBEACHMSI TIPH padOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHUus
3aJ1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOJAHON CPEOi, /IS MOBBIIICHUS YPOBHS SKOJIOTHYECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMI/IpOBaHI/ISI
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akKT, cUCTEMA,
MPOLIECC, IKCTIEPUMEHT U JPYToe.), KOTOPbIE UCMONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (I103HaBaTENbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENILHOMY TJIAHUPOBAHUIO U OCYIIECTBICHHUIO YI€OHO IeATEeTbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJacCHUPHUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUCHUS, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHEIE, IeyKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U MEeTalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, IpeoOpa3oBbIBaTh MIMPOKO
MNPUMCHACMBIC B XUMHUH MOJCJIIbHBIC IMMPCACTABIICHUA — XUMHYECKHN 3HAK (CI/IMBOJ'I BHGMCHTa),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YYaeMBbIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BONPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 X0JI0OM IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €ro
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHUs, CIpPaBOYHbIE IMOcoOus, pecypchl HHTepHETa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSTH Pa3INYHbIE METOJIbI U 3aMPOCHI IIPU MOUCKE U 0TOOpE MHGOPMAIIUU U
COOTBETCTBYIOILMX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBIIIOJIHEHUS YU€OHBIX U MI03HABATEIbHBIX 3a7a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBJIa/IeHuEe KyJIbTypOil aKTUBHOTO MCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B TMpollecce Y4eOHON U HcCieloBaTeNbCKON
NeSITeIbHOCTH HH(POPMALIHIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpOaHON CPeIbl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHHUs 3aJaBaTh BOIPOCHl (B XoJe Jauanora M (WIM) JAUCKYCCUH) TIO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIATH NOJyYE€HHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JEATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JelaThb MPE3eHTALUI0 PEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJILHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPHU PEIIeHHMH BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE Ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEHCTBUIA, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiICTBUA:

YMEHHME CaMOCTOATEIBHO ONPEIENTh LEIU ACSITEIbHOCTH, IJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HaubOosnee H(PQeKTUBHbIE CHOCOOBI pelIeHHs Yy4yeOHbIX M IO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN INpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBaX W PEaKIIUIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON ey,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3a/IlaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crnenuduyueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI)), BUABI ACATCIIBHOCTHU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 KJjacce HpeaMEeTHBIC pe3yiIbTaThl HA 0OAa30BOM YPOBHE JIOJIXKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsipHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUILATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiusl, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTa b, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBICHHUS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJI XHMHYECKOM CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMe MEPHOAbI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO DJIEKTPOHOB H
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIHME XMMHUYECKHE CBOICTBAa BELIECTB pa3IMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX MIPEBPALLICHUM B PA3JIMYHBIX YCIOBUSX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLuu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEILHON ACSATEIHbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 10 PaclO3HaBaHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (J1IakMycC, peHoadTaNenH, METUIIOPAHXK U JpyTue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, [IPOCTOE BEILECTBO, CJIOKHOE BEILIECTBO, BAJIEGHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMAIUs, peaklUUd HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AIJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas peméTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONIMCAHUM BEILECTB U UX NPEBPAICHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACNATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCNMHEHHWH 1o (opmyram, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoAarpynna (A-
rpymma)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OOJbBIINE TEPUOMIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMUCIy U COCTABy Y4YacTBYIOIIMX B PEaKLMU BEIIECTB, 110 TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEaKLUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I10CPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh TMpaBWja IOJIb30BAHHMSI XMUMHYECKOW TOCYJOH U JabopaTopHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAUECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBaHUE,
SKCIIEPUMEHT (peabHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro 1o pasuery 30

Paspnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XHMHYECKHX deMeHToB Jl. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMUu4ecKas CBI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkuu
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
o | 6
' DIICMEHTO PYHIRL -€pa 1 ee https://m.edsoo.ru/7f41a636
COEZIMHEHUS
| | . oo
. JIEMEHTOB V A-TPYIIITHL. T U UX
pyn ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
: JIEMCHTOB - Bl YT "
. PR poA https://m.edso0.ru/7f41a636
KPEMHHUHN U UX COCTUHECHUS
Hroro no pazneny 25
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 htts://m.eds00.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmroreia LIOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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