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MOSACHUTEJIBHAS 3AITUCKA

[Iporpamma 1O XMMHHM Ha YpOBHE OCHOBHOTO 00mIero oOpa30BaHUS COCTaBJICHAa HAa OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOEHHMS OCHOBHOHM 00pa3oBaTelbHOM MPOrpaMMbl OCHOBHOI'O OOLIEro
oOpasoBanus, npeacrasieHHsix B ®I'OC OO0, a Taxke Ha ocHOBe (herepanbHON pabodeld mporpaMmbl
BOCIIUTaHMS U C Y4ETOM KOHLIENLMH IPENojaBaHusl y4eOHOro npeamera «XuMus» B 00pa3oBaTelbHbBIX
opranusanusax Poccuiickoit denepanuu.

[IporpammMa 1o XxuMuu JaéT MpescTaBlIeHHE O LEIX, oOIeld cTparernu oOydeHusi, BOCIUTaHUS U
pa3BUTHS OOYYAOLIMXCS CpPEACTBAMH Y4eOHOTO MpeaMeTa, YCTaHaBIMBAET O00s3aTENbHOE IMPEIMETHOE
coJiepKaHue, IpeAyCcMaTpUBaeT paclpeleIeHUe ero o KjlaccaM U CTPYKTYPHPOBAHHUE 10 pa3jiesiaM U TeMaM
IpOTpaMMbl IO XMMHH, ONPEAEISeT KOJINYECTBEHHBIE W KAUECTBEHHBIC XAPAKTEPUCTHKHU COJEPIKAHMS,
PEKOMEH/1yeMYI0 I1OCII€0BATEIbHOCTh U3YUEHUS XUMHUH € YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JJOTMKH y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYalOLINXCsl, OTPEAEISIET BO3SMOKHOCTH
npeaMeTa s peajln3aluyu TpeOoBaHUN K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTebHOM pOrpaMmbl
Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsA, a TaKkke TpeOOBaHMU K pe3yibTaraM OOyueHHs] XMMHUHU Ha
YpOBHE IieJell u3yueHHs NpeaMeTa M OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIbHON JEATEIbHOCTH
00yyaromierocs 1o OCBOCHUIO0 y4eOHOIro COAepKaHHUS.

3HaHUE XUMHMH CIY>)KUT OCHOBOM s (OPMUPOBAHMS MHPOBO33pEHHs OOydaromerocs, €ro
NPEJCTAaBICHUN O MaTepUabHOM EIWHCTBE MHpPA, BAXHYIO pOJb HrpaloT (OpMHUpPYyEMble XUMHEH
IPECTaBICHUS O B3aUMOIPEBPALICHUAX YHEPIUU U 00 HBOJIOLMM BEILECTB B MPUPOJE, O MYTAX PEIICHUS
IO0ANBHBIX TPOOJIEM YCTOWYUBOTO PA3BHTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTUYECKOMU, IMHIIEBON U
9KOJIOTHYECKOI 0€30MacHOCTH, TPOOIIEM 31paBOOXPAHEHHUSL.

H3ydyenue xummu:

CIOCOOCTBYET pean3alii BO3MOXKHOCTEN JUIsl CaMOPa3BUTUS U (POPMHUPOBAHUS KYJIbTYPbI TMYHOCTH,
e€ oOmIel U GyHKIIMOHATLHOU IPaMOTHOCTH;

BHOCHUT BKJIaJl B JOPMUPOBAHHUE MBILICHHS U TBOPUYECKUX CLIOCOOHOCTEH 00yUaroImuxcsi, HABbIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOIl  JeATENbHOCTH, HKCIEPUMEHTAJIbHBIX M HCCIEI0BAaTEIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B IOBCETHEBHOM JKU3HU, TaK U B MPO(ECCHOHAIBHON JeITeNbHOCTH;

3HAKOMMUT CO CHEIU(UKON HAay4dHOrO MBILIUIEHHUS, 3aKJIaJbIBAa€T OCHOBBI LEJIOCTHOIO B3IJIsSAa Ha
€/IMHCTBO HPUPOBI u 4eJI0BEKa, SBIISIETCS OTBETCTBEHHBIM 3TAIOM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00yUaIOMINXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMUYECKOE 00pa3oBaHHe 00yUarOIINUXCsl.

JlaHHble HampaBieHUs B OOy4YEHUH XHMHUHM O0ecleyMBaloTCs CHenM(UKON coiep:kaHus yuyeOHOro
npeaMeTa, KOTOPBIM SBIIAETCS MeIarornyeckd aJlaiTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAyKHM XMMHHU Ha
OIpPEACIEHHOM dTane €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0IIero o0pa3oBaHHsS OPHEHTHUPOBAH Ha OCBOEHHUE
00yYaroIUMUCS CUCTEMBI IIEPBOHAYATIBHBIX MOHATUI XMMHH, OCHOB HEOPTaHMUECKOW XMMHUHU M HEKOTOPBIX
OT/ENTbHBIX 3HAYMMBIX MTOHATUI OpPraHMYeCKONH XUMUH.

CrpykTypa copepkaHus IPpOrpaMMbl IO XMMUU COPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOAX0/1a K €
nzydeHuto. CojiepkaHue CKJIaJbIBA€TCSl U3 CUCTEMBbl MOHATHUH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U
CHCTEMBI MOHATUH O XMMUYECKOl peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OPraHM30BaHbl MO MPUHLUILY
MOCIIEI0BATENbHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKUX MPEJICTABICHUN Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoauueckoro 3akoHa /I. . MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOH CBA3H;

— TpeACTaBICHUN 00 JIEKTPOTUTUYECKON AUCCOLMAIMH BEIIECTB B paCTBOPAX.

TeopeTnueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKU IMOJYYEHHBIX U OCMBICICHHBIX
(baxTOB, pa3BUBAIOTCS TIOCIIEIOBATEIEHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIONHSS QYHKIUU OOBSICHEHUS U
NPOTHO3UPOBAHUSA CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTHYECKOTO MPUMEHEHHsS] M TOJTy4EHUs
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMMbl M0 XMMHH CHOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHYECKOU
COCTABIISIIONIEH HAYYHOW KapTHHBI MHpa B JIOTHKE €€ CHCTEMHON MPHUPOJBI, IEHHOCTHOTO OTHOIIEHHS K



HAyYHOMY 3HAHMIO M METO/IaM MO3HaHUs B Hayke. M3yueHne XuMUM IpOUCXOIUT C IPUBJICYEHUEM 3HAHUN
U3 paHee U3yUeHHBIX YUeOHBIX MpeaMeToB: «OKpykarommii Mmupy, «buonorus. 5—7 kinacce» u «dusuka. 7
KJIace».

[Ipu u3yueHnn XUMUHN TPOUCXOTUT (HOPMUPOBAHHE 3HAHUN OCHOB XMMHYECKOH HAyKH Kak O0JIACTH
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUYECKON /IeATEIbHOCTH YelIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIBTYpHI. 3a7aya y4eOHOro IpeaMeTa COCTOUT B (JOPMHUPOBAHUN CHCTEMBI XUMUYECKUX 3HAHUN
— BaXHEHMMX (HAaKTOB, MOHATHUN, 3aKOHOB M TEOPETUYECKUX IOJIOKEHHUH, JOCTYMHBIX O000O0IIEeHUMN
MHUPOBO33PEHUYECKOTO XapakTepa, s3bIka HayKH, B MPHOOLMICHMHM K HAayYHBIM METOJaM MO3HAHUS MpU
M3YYEHUHU BEIECTB U XUMUUECKHX peakuuid, B JOPMUPOBAHUH U PA3BUTUU MTO3HABATEIBHBIX YMEHUHN U UX
NPUMEHEHUU B y4eOHO-TTO3HABATEIBHON U yU4eOHO-HCCIIEI0BATEIBCKOMN 1EATEIbHOCTH, OCBOCHUH TPABUII
0e30MmacHOro 00palleHus C BeIECTBAMU B TIOBCEIHEBHOM JKU3HHU.

[Ipu u3yyeHnn XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHWs BaKHOE 3HAUCHHE MPUOOpEIH
TaKHe LeNH, KaK:

—(hopMUpOBaHME HMHTEIUICKTYalbHO pa3BUTOM JUYHOCTH, TOTOBOH K camMoo0Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSTHIO PEIICHUH, CIIOCOOHOH aJanTHpOBaThcsi K OBICTPO
MEHSIOLIUMCS YCIIOBUSM KU3HU;

— HaNPaBJICHHOCTh OOYYEHUSI Ha CHCTEMATHYECKOE MPHOOIICHHE 00YJIaIOIMXCsl K CAMOCTOATEIBHOM
MI03HABATEIBHON JIEATEIFHOCTH, HAYYHBIM METO/AaM IO3HAHHS, (OPMHUPYIOUIMM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XUMUU;

—obecrieueHre yCIIOBUH, CIIOCOOCTBYIOMIMX MPHOOPETECHUIO O0yUYaIOMUMUCS OIBITa Pa3HOOOpa3HOU
JeSITeIbHOCTH, TIO3HAHUS M CAaMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIICTEHIIHIA), MMEIOIIHX
YHUBEpPCAIbHOE 3HAYEHUE JIJIsl PA3TUYHBIX BUJIOB I€ATEIHHOCTH;

—(dopmupoBanue o0mIEeH (YHKIMOHATBPHOH M €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSACHATH U OLCHHUBATH SIBICHUS OKPYKAIOIIETO MUPA, MCIIOJIB3YS 3HAHUS M OTIBIT, TIOJTY4YCHHBIC
Opv U3YyYEHUH XUMUHU, TMPUMEHATh WX MPU PElICHUH MpoOJieM B MOBCEIHEBHON XM3HU M TPYIOBOU
JeSITeTbHOCTH;

—dopmupoBanne y oOyyarolmmxcs TyMaHUCTUYECKUX OTHOUICHHM, TOHMMAaHUA LEHHOCTU
XUMHUYECKUX 3HAHUU IS BBIPAOOTKM SKOJOTMYECKU I1eJIecO00pa3HOro MOBENEHUs B OBITY U TPYAOBOM
JeSITETbHOCTH B IEINISIX COXPAHEHHsI CBOETO 3/I0POBbSI M OKPYIKAIOIIEH IPUPOTHON CPEIIbI;

— pa3BUTHE MOTHUBALIMH K 00YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE
yCBOEHMsI  OOIIIEYeNIOBEUECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY mpoduis u
HAIpaBJICHHOCTH JTATbHEHIIIEr0 O0yYCeHHUSI.

OO11ee 4nciIo YacoB, OTBEAEHHBIX [T U3yUEHHsI XMMUU Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMusl,
cocraiisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HeJIEIN0).

COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE IIOHATHUS

[Tpenmer xumuun. Ponp XuMuM B JKM3HM 4ellOBEKa. XMMHs B CHUCTEME HayK. Tena M BeEIECTBa.
®dusnyecKue CBOMCTBA BEUIECTB. ATperaTHOe COCTOsIHME BenlecTB. [IoHATHE 0 METO1axX TO3HAHUS B XUMUU.
YucTtsle BemecTBa U cMecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHe 3JieMeHThl. CUMBOJIBI XMMHUYECKHUX 3J1eMeHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckas popmyiia. BalleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeniecTB. OTHocuTenpHas artoMHas Macca. OTHOCUTENbHAs MOJIEKYJsIpHas Macca. MaccoBas A0is
XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KonunuectBo BemecrBa. Monb. MounspHas Macca. B3auMocBs3p KOJIMYECTBA, Macchl M 4HCIIa
CTPYKTYPHBIX €HHMII BelecTBa. PacuéTsl o GpopmynamMm XUMUYECKUX COETUHEHUI.



®u3nyecKue 1 XMMAYECKHE SIBJICHUSA. XUMHUYECKask peaklys U €€ MPU3HAKU. 3aKOH COXPAHEHUS MaCChl
BelecTB. XUMHUecKne ypaBHeHUs. Kraccupukanus XUMUYECKUX peaKIuil (COSAMHEHUS, Pa3NoKEHUs,
3aMeIleHHs], OOMEHa).

Xumuueckuii IKCnepumeHnnt.

3HaKOMCTBO C XMMHUYECKOH MOCYA0H, MpaBuiiaMu paboThl B 1TaOOpaTOPUH U IpUEMaMU OOpaIIeHUS C
71a00paTOpHBIM 000pYyIOBaHUEM, U3YUYECHUE M OMHUCAaHUE (PU3NYECKHX CBOMCTB 0Opa3[0B HEOPTaHMUECKUX
BEIIEeCTB, HAOMI0AeHHE PU3NYECKUX (IIJIaBICHHUE BOCKA, TasHUE JIb/Ia, PACTUPAHUE caxapa B CTYIKE, KUTICHUE
Y KOHJICHCALIMSI BOJIbI) U XUMUYECKUX (TOPEHHUE CBEYH, TPOKATUBAHUE MEIHON MPOBOJIOKH, B3aUMOIEUCTBUE
MeJa ¢ KHUCJIOTOW) SIBJCHWM, HAOMIOJCHHEe W OINUCAaHUE MPU3HAKOB IPOTEKAHUS XMMUYECKUX PEaKIIHii
(pa3noxkeHue caxapa, B3aUMOACHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM OapHsi, pa3oKeHHe THAPOKCHIA MEeTN
(IT) mpu HarpeBanuu, B3auMo/eiicTBHeE kefe3a ¢ pactBopoM conu meau (1), uzydenue crnocoOoB pa3aencHus
CMECEii: C MOMOIIBbIO MarHuTa, GUILTPOBAHKE, BBIIAPUBAHUE, JUCTUILIALNS, XpoMaTorpadus, MpoBeIcHUE
OUYMCTKHU MOBAPEHHOM COJIM, HA0JII0IEHUE U ONTUCAHKE PE3YIbTaTOB IPOBEICHUS ONBITA, WILTFOCTPUPYIOIIETO
3aKOH COXpPaHEHMs MACChl, CO3JaHle MOJIEIIEN MOJIEKYJI (I1apOCTEP/KHEBBIX).

Ba:xueiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — aneMeHT U npoctoe BeuiecTBo. Haxoxenue
KHUCITIOpOJia B TIpUpoJie, PU3NYECKUe U XUMHUYECKHe CBOMCTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucinopoaa. CriocoObl MOMyYeHHUs KHCIOPOa B IaOOpaTOPUH U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoia
B ripupojie. O30H — aIoTporHas MoAU(UKAIHS KUCIOPOAA.

TerutoBoit A3PHeKT XUMUIESCKONW PEaKIMH, TEPMOXUMHUICCKIE YPAaBHEHUS, IK30- M YHIOTCPMUUICCKUE
peakiuu. TOMIMBO: Yyroiab U MeTaH. 3arpsA3HeHue BO3AyXa, YCUICHHE TApHUKOBOTO 3¢ deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bonopon — sneMeHT u mpocTtoe BemiecTBO. HaxokaeHwe Boaopoaa B Mpupoje, (U3NYECKUEe U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TIOTy4YeHUsI. KUCIIOTHI U COTH.

Momnspabiii 00bEM ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSM.

®usnyeckue cBorcTBa BOJbl. Bojga kak pactBopureinb. PacTBopbl. HacklieHHbIE 1 HEHACBIILICHHBIE
pacTBOpbl. PacTBOpUMOCTH BelecTB B Bojie. MaccoBast 10151 BELIECTBA B pACTBOpPE. XMMUUYECKHE CBOICTBA
Boabl. OcHoBaHusA. Poyib pacTBOpOB B NPHUPOJE M B KU3HH 4esloBeka. KpyroBopoT BOIbI B IMpHUPO/IE.
3arpsi3HeHUe IPUPOAHBIX BOA. OXpaHa U OYMCTKA PUPOJIHBIX BO/I.

Knaccupukanms ~ Heoprammueckux  coeamHeHuid.  Oxcuapl.  Knmaccudukarmuss — OKCHIIOB:
coneoOpa3yrolire (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIE) U HecolieoOpa3yromue. HomMeHkIaTypa oKCHI0B.
DuU3NYECKUE U XUMUYECKHE CBOMCTBA OKCUAOB. [TomydeHne okCcuioB.

OcHoBanus. Knaccudukanusi ocHOBaHU: MIENOYM W HepacTBOpPHMBIE OCHOBaHUA. HomeHkiatypa
OCHOBaHMU. PU3MYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHMi. [loryuyeHne oCHOBaHUM.

Kucnotel. Knaccudukarus kucnot. Homenknarypa kucnot. @u3ndeckiue U XUMUYECKHE CBOICTBa
kucnot. P akruBaoctu metaiuioB H. H. bekerosa. Ilomyyenue Kucior.

Comu. Homenknarypa coneit. dusnuecknue 1 XuMu4deckue cBorcrsa coneil. [lonydenue coneit.

I'eneTnueckas CBsA3b MEXKy KJIacCaMU HEOPTraHUYECKUX COEAMHEHHIA.

Xumuueckuii IKcnepumenn.

KaueCTBEHHOE OIpe/eIeHUEe COAEpKaHMUS KHCIOpoJa B BO3AyXe, I[OJIy4eHHE, COoOHpaHue,
pacro3HaBaHUE W U3yUYeHUE CBOMCTB KHCIOPO/ia, HAOI0IeHHEe B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJIOM U
YCJIOBHSI BOSHUKHOBEHHSI U TPEKpalleHus] ropeHus (mokapa), 03HaAKOMJICHHE C 00pa3llaMu OKCHIOB U
OTMCAaHUE UX CBOMCTB, MOTyYeHUE, COOMPaHUe, PAacCIO3HABAHKUE M U3yUYE€HHE CBOMCTB BOJOpOaa (TOpeHue),
B3auMojieiicTBue Bojgopoma ¢ okcupoM wmeaw (II) (BO3MOKHO WCIONB30BaHUE BUIEOMATEPHAIIOB),
HaOI0/IeHue 00pa3IloB BEHIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOEHHOCTEH paCTBOPEHHUS BEIIIECTB
C PpPa3NIM4YHOM PACTBOPUMOCTHIO, TPUTOTOBIICHHE pACTBOPOB C ONPEACIEHHOM MacCOBOM J10JeH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C MeTaulaMd (HAaTpUEM M KalblleM) (BO3MOXKHO
UCIIOJIb30BaHNE BHUJICOMATEPHANIOB), HCClIEeI0BaHUE OOpa3lOB HEOPraHWYECKUX BEIIECTB pPAa3IMYHBIX
KJIaCCOB, HAOMIOJIEHNEe W3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOpPAaX KHUCIOT W IIeNoued, M3yueHHe
B3aumojeicTBuss okcuma meam (II) ¢ pacTBOpoM cepHOM KHCIOTBHI, KHUCIOT C METa/UIaMH, PEaKIIHi
HEWUTpalHu3aluy, MOJYyYE€HHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJIHOIO METajla JAPYIHMM U3



pacTBopa COJIM, pEIIeHHE SKCIEPUMEHTANBHBIX 3a/1a4y Mo Teme «BaxHelne Kiacchl HEOPraHUYECKHX
COCIIMHEHUI.

Iepuoauyeckuii 3akon u llepuoanyeckasi cucrema xumnueckunx 3jaemMeHToB /. U. MenpaesieeBa.
Crpoenne atoMoB. XuMuueckasi ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKIUH

[IepBble MONBITKY KJIAaCCU(PHUKAUU XUMHUUECKHUX 1eMEHTOB. [oHsTHE O rpyIinax cCXOAHBIX 2JIEMEHTOB
(LIeTOYHbIe U IIEII0YHO3EMETbHBIE METAIUIbI, TaJOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yIoT
amM(bOTepHbIE OKCUABI U TUIPOKCU/IBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumuueckux sieMeHToB [l WM. Menpeneesa.
Kopotkonepuoanas u nnuHHonepuoaHas Gopmsl [lepuonnyeckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB /.
N. Menpneneesa. Ilepuonst u rpynmnbsl. @U3MYECKUN CMBICH MOPSAAKOBOIO HOMEpPA, HOMEPOB IIEPUOJAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sjiep. M3oTomnbl. DnekTponbl. CTpoeHre 3JIEKTPOHHBIX 000JI0UeK
aToMOB TiepBbIX 20 xuMHUecKux 351eMeHTOB llepuoanyeckoii cucremsl . 1. MenaeneeBa. Xapakrepuctuka
XMMHYECKOI0 3JIEMEHTA 110 €ro noJjiokenuto B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHsI paJuyca aToOMOB XHMHUYECKUX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB 110 IPyIIaM U EpUOJIaM.

3unauenue I[lepuoamueckoro 3akona u Ilepuoanueckoil CHUCTEMBI XUMHYECKHX 3JIEMEHTOB IS
pa3BUTHUSA Hayku U ipakTuku. [. 1. MenaeneeB — yu€Hbli U rpaXk JaHUH.

Xumuyeckasi cBsi3b. KoBaneHTHas (MOJsipHAs W HEMOJSApHAs) CBsI3b. DJIEKTPOOTPUIATEILHOCTD
XUMHUYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenb oxucieHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomecchl OKHCIEHUS U
BOCCTaHOBJIEHMSI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OOpa3l0B BEUIECTB METAJJIOB W HEMETAJUIOB, B3aUMOJICHCTBUE TUAPOKCUIA LUHKA C
pacTBOpamMH KHCIOT U IIEJI0Yeil, MPOBEIEHUE OMBITOB, WIUTIOCTPUPYIOLIUX MPUMEPhl OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX pEaKLUil (TOpEHUE, pEaKIUU Pa3I0KEHUs, COCUHEHMUS).

Mesxicnpeomemmuoie ceasu

Peanuzanus MEXINpeAMETHBIX CBS3€W NPU M3YYEHUHM XMMHUM B 8 KJIACCE OCYIIECTBIISIETCA 4Yepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHMA, TaK U MOHSATHH, SBISIOMIMXCS CUCTEMHBIMU
JUISL OT/IETIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O 1IMKIIA.

OO01re ecTeCTBEHHO-HAYYHbIC TIOHSTHS: HAyYHBIH (aKT, TUNIOTE3a, TEOPUs, 3aKOH, aHATN3, CHHTE3,
KJIacCU(pUKalLUs, NEePUOAUYHOCTb, HAOJIO/IEHUE, SKCIEPUMEHT, MOJEIMPOBAHHUE, WU3MEpPEHHUE, MOJEIb,
SBJICHHE.

®duznka: MaTepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOMbI, PaAHMOAKTUBHOCTD,
MOJIeKyJIa, AJIEKTPUUYECKHH 3apsiji, BELIECTBO, Teslo, OO0BEM, arperaTHoe COCTOSHHME BEIecTBa, Tas,
(duznyecKkue BeIUYUHBI, €IMHULIBI U3MEPEHUs, KOCMOC, IJIaHETHI, 3BE3/1bl1, COJHIIE.

buonorus: ¢porocunres, apixanue, 6uocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TIOPO/IBI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTUIMBRO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYeCKas peakuus

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux sneMeHToB [[. M. Menneneena.
CTtpoeHne aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHUYECKUX DJIEMEHTOB TNEPBBIX TPEX
MEPUOJO0B, KK, KaIbLHUs U UX COCIMHEHNI B COOTBETCTBUH C ITOJIOKEHUEM 2JIEMEHTOB B [lepronnueckon
CHCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMHYECKOM CBS3U. THIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBS3H.



Knaccudukanus 1 HOMEHK/IAaTypa HEOPraHMYECKHUX BeLIeCTB. XMMHUYECKHE CBOWCTBA BELIECTB,
OTHOCSIIMXCS K Pa3IMYHbIM KJIaccaM HEOPraHMYECKUX COCIMHEHUH, FTeHeTUYEeCKas CBA3b HEOPraHUYECKHX
BEIIIECTB.

Knaccudukanmss XUMHYECKMX pEaKIMHd 10 Pa3IUYHBIM IpH3HaKaMm ([0 YUCIy U COCTaBy
YYacCTBYIOUIMX B PEAKIMM BEIIECTB, 10 TEIUIOBOMY 3(PQEKTy, MO HM3MEHEHHUIO CTENEHEW OKUCIECHUs
XUMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, TO YYaCTHIO Karajau3aTopa). DK30- M IHAOTEPMHUYECKUE
peaKIMU, TEePMOXUMUYECKHE YPAaBHEHHUS.

[Tonarue o ckopoct Xxumuueckoi peakuuu. [Tonsatue 06 0OpaTUMBIX 1 HEOOPATHUMBIX XUMHUECKUX
peakuusax. [loHsTHE O TIOMOr€HHBIX W TeTeporeHHbIX peakuusx. Ilonstue o karanuse. IlonsTHe o
XMMHYECKOM paBHOBeCHU. DPaKTOpbI, BIHAIOIIME HA CKOPOCTb XMMHUYECKOW peakUuu U IOJIOKEHUE
XMMHUYECKOTI'O PaBHOBECHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, NIEKTPOHHBIN Oananc OKHCJIUTEIbHO-
BOCCTaHOBUTENIbHOW peakiuu. COCTaBIeHHE YPaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C
UCTIOJIb30BAaHUEM METOJIa AIEKTPOHHOTO OajaHca.

Teopust 31EKTPOIUTUYECKON UCCOLMALUM. DJIEKTPOIUTHI U HENIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M AHUCCOLMALMK BEUIECTB C Pa3jIMUHBIMM BHJIAMU XMUMHUUYECKOH cBsi3u. CTeneHb IHMCCOLMALNU.
CunbHble U cllabble 3JEKTPOIUTHI.

Peakunu nonnoro ooOMeHa. Y clioBHs MPOTEKAHUS PEAKIIMI HOHHOTO 00MEHa, MOJIHBIE U COKPAIEHHbIE
UOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBAaHUH M cOjled B cBeTe NpeAcTaBiIeHUN 00
AIIEKTPOJINTUYECKON aucconuanuu. KauecTBeHHbIe peakiuy Ha HOHbL. [IoHATHE O ruApOIN3E COJEH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHHE C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX BEILIECTB — METAIOB U
HeMmeTalyioB (rpadura M anMasa), CIOXKHBIX BEIECTB (XJIOpHAA HATPHs), UCCIEJOBAHUE 3aBHCHMOCTH
CKOPOCTM  XHUMHYECKOW  peakmuu  OT  BO3JCHCTBHS  PAa3NUYHBIX  (DAKTOpOB,  HUCCIEIOBaHHE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, ITPOLIECCA TUCCOLMALIMN KUCIIOT, IIeJI0uel U cojieil (BO3MOKHO
UCIIOJIb30BAaHUE BMJIEO MATEpUAOB), MPOBEIEHUE ONBITOB, WIUIIOCTPUPYIOMIMX IMPU3HAKU MPOTEKAHUS
peakuuii MOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBbIIEJIEHUE Tra3a, O00pa3oBaHME BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIMX — IPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil (TopeHue, peakuuu
Pa3JIoKEHUs], COEJMHEHU ), paCIIO3HAaBaHUE HEOPraHMUECKUX BEILECTB C MOMOLIbIO KAUE€CTBEHHBIX PEaKIIUH
Ha MOHBI, PEILIEHNE SKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTta/uibl M UX COeIUHEHHUS

OO6mass xapaxkTepucTuka rajiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHU
okucneHus. CtpoeHue U pusnyeckre cBOMCTBA MPOCTHIX BELIECTB — raJIoreHOB. XUMHUECKUE CBOMCTBA Ha
npuMepe xyopa (B3auMOJEHCTBHE C MeTalylaMH, HEMeTalljlaMH, Iienodamu). XiopoBogopoa. ComsHas
KHCJIOTa, XUMHUYECKUE CBOMCTBA, OJIyuyeHHe, TpuMeHeHue. /leiicTBre xyopa 1 XJI0poBO10po/ia Ha OPraHu3M
yesioBeka. BaxxHeine Xaopuasl U UX HaX0XKJI€HUE B IPUPO/IE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHHUs] aTOMOB, XapaKTEpHbIE
creneHd okucieHus. CTpoeHHe M (QU3NYECKHE CBOWCTBAa IMPOCTBIX BELIECTB — KHUCJIOPOAAa M CEpHI.
AnnotponHble MOAU(UKAIIMN KUCIOPOAa U cepbl. XUMUYECKHE CBOMCTBA cepbl. CepoBOAOPO, CTPOCHHE,
¢usnueckue U XxuMHUeckue cBoicTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCUAOB. CepHas
KHCIIOTa, (u3nyeckrue M XUMHMUYECKHe CBOMCTBa (0OIIMe Kak TNpeACTaBUTeNs Kiacca KHCIOT U
cnenuduueckue). XUMUYECKUE PEaKIuy, JeKallle B OCHOBE IPOMBIIIIEHHOTO CI10c00a MOJIy4eHUs CEPHOM
kucnoTsl. [Ipumenenue cepHoil kuciaotel. Coslu CepHO KUCIIOTHI, KAUECTBEHHAs peakiusl Ha CyIb(paT-HoH.
Haxoxnenne cepsl M €€ COeAMHEHUN B MpUPOAE. XHMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH CpeJbl
COCMHEHUSIMU Cepbl (KHCIOTHBIE JOXAM, 3arpsa3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PeIOTBPALECHUS.

OOmast xapaktepucTuka 37eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE
CTEMEHH OKHCIEHHUs. A30T, paclpoCTpaHeHHE B Mpupone, (u3MUeckue M XUMHUYECKHE CBOMCTBA.
KpyroBopor azora B mnpupose. AMMHAaK, ero (u3MYeCKHMe U XHMHUYECKHE CBOWCTBA, IMOJYy4YEHUE U
npuMmenenue. Conn aMMOHHMS, UX (PU3MYECKHEe U XMMHUYECKHE CBOMCTBa, mpuMmeHeHue. KauecTBeHHas
peakiys Ha HOHBI aMMOHHUS. A30THasI KUCIIOTa, €€ oTy4YeHue, GU3nUecKrue 1 XMMUYecKHe cBoiicTBa (o0mue
KaK MpeACTaBUTENs Kjacca KUCIOT U crneuuduueckue). Vcrnonb3oBaHue HUTPATOB U COJiEH aMMOHUS B



KayecTBe MUHEPAIbHBIX YA00peHn. XMMHUECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpelibl COeAMHEHUSIMU a30Ta
(KHCTIOTHBIE JTOKIM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOJ0EMOB). Docdop, amutoTponHeie MOAUDUKALIUU
docdopa, puznueckue u xumudeckue cpoiictBa. Okcua dpocdopa (V) u dpochopHas kucioTa, Gu3nIecKue
¥ XUMHUYECKHE CBOICTBA, monyuenue. Vicnonap3zoBanue GochaToB B KaUeCTBE MUHEPATIBHBIX yI00pEHUH.

OO6mas xapakrepuctuka snemMeHToB [VA-rpynmel. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
CTETIEHU OKHCIICHHUA. YTIEepO, aJUIOTPOIHbIE MOAU(UKALINY, paCIPOCTpaHEHUE B IPUpPOAE, (hru3ndeckue u
XUMHUYecKkue cBoicTBa. Ancopoius. KpyroBoport yriepona B ipupoae. OKCuasl yriaepoza, ux Gpu3ndeckue
U XUMUYECKUE CBONCTBA, JIEHCTBUE HA KUBBIE OPraHMU3MBI, MOJIYUYEHHE U NPUMEHEHHUE. DKOJOTHYECKHE
npoOsieMbl, cBsi3aHHBIE € oOKcuaoM yriaepoxaa (IV), rumoresa rnobanpHOrO TMOTEIUIEHHUS KIIMMATa,
NapHUKOBBIN AP PEeKT. YTroapHas KUCI0Ta U €€ CONMM, UX (PU3NUECKUEe U XUMUYECKUE CBOMCTBA, MOTyYCHUE
u npuMmeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-MOHBI. Mcnonb3oBaHue kapOOHATOB B OBITY,
MEAMILIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3SICTBE.

[lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX yriiepoja (MeTaH, 3TaH,
ATUJIEH, alleTUJIEH, 3TaHOJI, IJIMIEPUH, YKCyCHas KUcioTa). [I[pupogHble HCTOYHUKY YITIEBOAOPOIOB (YroJb,
MPUPOJHBIA Ta3, HEPTh), MPOAYKTHl UX NEepepaboTKu (OCH3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonaTne o OMOTOTMYECKU BaKHBIX BELIECTBAX: KUPAX, OEIKaAX, YIIIEBOIAaX — U UX POJIU B )KU3HU UEIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCTUHEHUN.

Kpemnnii, ero ¢usnyeckne W XUMHYECKHE CBOWCTBA, NMOJy4YeHHWE W mNpuMeHeHune. CoeanHeHUs
KpemHus B npupoje. O0une npeacrapneHus o6 okcuae kpemuus (IV) u kpemuueBoit kuciaore. CUITHKATH,
UX HCIIOJNIb30BaHUE B OBITY, B NPOMBINIICHHOCTH. BakHeHIne cTpouTelIbHBIE MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, O€TOH, jkene300eToH. [IpobiemMbl 6e301acHOro UCHOIB30BAaHUS CTPOUTENIBHBIX MAaTEPHAIIOB
B [IOBCEJTHEBHOM KU3HH.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHOM KHUCIIOTBI, IPOBEJCHHE
KaueCTBEHHBIX PEAKIUil Ha XJIOPUA-UOHBI M HAOJI0IEHUE TPU3HAKOB UX MPOTEKAHUS, OIBITHI, OTPAXKAIOIIINE
¢usznyeckue M XUMHUYECKHE CBOWCTBAa TaJOT€HOB M HX COEAMHEHMH (BO3MOXKHO MCIIOJIb30BaHHUE
BUJICOMATEPHUAIIOB), O3HAKOMIIEHUE C 00pa3lamMu XJOPUIOB (TaJOreHHI0B), O3HAKOMIIEHHE ¢ oOpa3lamu
cepbl M €€ COENMHEHUSAMHU (BO3MOXKHO MHCIIOJIb30BAaHME BMJIEOMATEpUANIOB), HAOIIOAEHME Ipolecca
oOyrnuBaHUsl caxapa MOJ JICHCTBHEM KOHIEHTPUPOBAHHON CEPHON KHUCIIOTHI, HU3YYCHHE XHUMHYECKUX
CBOWCTB pa30aBICHHOH CEpPHOI KHCJIOTHI, MPOBEACHHWE KAueCTBEHHOW peakuWu Ha cyinbdar-uoH U
HaOJr0/IeHNe MpU3HaKa e€ MpoTeKaHMsl, O3HAaKOMJICHHE ¢ (PM3NYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COeIMHEHUI (BO3MOYKHO HCMOJIb30BaHUE BUJEOMATEPHUATIOB), 00pa3llaMM a30THBIX M (OCPOPHBIX
ynoOpeHuid, mojy4yeHue, coOMpaHUe, paclo3HABaHHME M U3yueHHE CBOWCTB aMMMaKa, IPOBEJCHUE
KaUeCTBEHHBIX PpEaKlIMi Ha HMOH aMMOHHUS U QocdaT-nOH M M3y4yeHHE MPU3HAKOB MX IPOTEKaHUS,
B3aUMOJICIICTBYE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAbl0 (BO3MOXKHO HCIHOJIb30BAHUE
BUJICOMATEpHUAIOB), HM3yUY€HUE MOJENed KpUCTANIMYECKUX pemeToKk anmMasa, rpaduta, (QyepeHa,
03HaKOMJIEHHE C TPOIIECCOM aJCOPOIIUN PACTBOPEHHBIX BELIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOTa3a, NoJyuyeHue, cooupaHue, paclio3HaBaHUE U U3yUYeHUE CBOWCTB YIJIEKUCIIOT0 ra3a, IpOBEICHHUE
Ka4eCTBEHHBIX peakiMii Ha KapOOHAaT M CWIMKAT-MOHbI M M3Y4YEHHE INPU3HAKOB HUX MPOTEKaHMs,
03HAKOMJIEHHE C MPOJIYKIUEH CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHNE 3KCIEPUMEHTAIbHBIX 3aJad IO
TeMe «BakHelne HeMeTallbl U UX COETMHEHUSD.

MeTaJuibl M MX COeIMHEHUS

OOmrast XapakTepUCTUKAa XMMHYECKHX JJIEMEHTOB — METaJIOB Ha OCHOBAaHUM MX IOJOXKEHHS B
Ilepuoanueckoit cucreme xummdeckux snemeHToB [[. M. MenneneeBa u ctpoeHus aromoB. CTpoeHue
METAJIJIOB. MeTajinyeckas CBsI3b U METAaUINYECKasi KpUCTAIINYECKas PEIIETKA. DIEKTPOXUMUYECKUN P
HanpspKeHUH MeTayuioB. Pu3nyeckue M XMMUYECKue cBoicTBa MeTaioB. OOuue crnocoObl MOTyUYeHHs
MeTasuioB. [IoHsATHE 0 KOPPO3UK METAJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CriiaBsl (cTaib,
YyT'yH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHNE B OBITY U IPOMBIIIJIECHHOCTH.

[Ilenouynsle MeTamwibpl: noJokeHue B Ilepmonmyeckoil cucTeMe XUMHYECKMX 3J1eMEHTOB [l
. MenneneeBa, CTpo€HHE UX aTOMOB, HAXO0KJeHUE B npupoje. Ousnueckre 1 XMMHUECKHUe CBOMCTBA (Ha
npuMepe HaTpus U Kamust). OKCUABI M TUAPOKCHUIBI HATpUA U Kanus. [I[puMeHeHune mea0YHbIX MEeTalIoB U
UX COCTMHEHHH.



[[lenoyHo3emMeNbHBIE METAIBI MarHUd M KajdblMil: mosnokeHwe B Ilepumoandeckoit cucreme
XuMH4ecKkux 3seMeHToB [. . MeHneneeBa, CTpoeHUE UX aTOMOB, Hax0JAeHUe B mpupoje. Gusnueckue u
XMMHYECKHE CBOMCTBA MarHusl M Kaibliusg. BaxHeie coequHeHns Kanblus (OKCHI, TUIPOKCUI, COJIH).
JKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AnmtoMunuit: nonoxxenue B llepuoamyeckoit cucteme xumuyeckux annemeHToB J[. M. Menpaeneena,
CTpOCHHE aToMa, HaXOXKCHHE B pupoze. Pu3ndeckue 1 XUMUISCKUE CBOMCTBA AMFOMUHUS. AM(OTEpHBIE
CBOMCTBA OKCHJIa U THIPOKCH]IA ATFOMUHHSL.

Kenezo: momoxenue B Ilepuonnueckor cucreme xumuyeckux anemeHtoB JI. WM. Menpneneesa,
CTPOCHHE aToMa, HaXOoXkJAEeHHe B mnpuponae. Puznueckue M XUMHUYECKHE CBOWCTBa »kene3a. OKcuusbl,
ruapokcuabl u conu xenesa (11) u sxenesa (II1), ux cocras, cBONCTBA U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ oOpa3laMy METaJJIOB W CIUIaBOB, WX (U3MUECKUMHU CBOWCTBAMH, H3yUCHUE
pe3yJbTaTOB KOPPO3UU METAIOB (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJIa KaJIbLIMSI M HATpusi C BOJOM (BO3MOXHO HCIOJIb30BAaHUE BUJIEOMATEPHAIIOB),
UCCJIETIOBAaHHE CBOMCTB KECTKOU BOJIbI, IIPOIIECCa TOPEHHUSI XKelle3a B KUCIOPOe (BO3MOKHO HUCIIOJIb30BAHNE
BUJICOMATEPHUAIIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIMM Ha HWOHBI: MarHus, KajbIlus,
arOMUHMS, ITMHKA, sxenesa (11) u xxenesa (111), menu (I1), HabnroaeHUE U OTTHCAHKUE TIPOIIECCOB OKPALITBAHMS
MJIaMEHU MOHAMU HATPUS, KaJIus U KaJIbLKs (BO3MOXKHO UCIIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIICIOBAHUE
aM(OTEpHBIX CBOICTB TUIPOKCH/IA ATIOMUHUS U THAPOKCH/IA IMHKA, PEIICHNEe SKCIIEPUMEHTAIIBHBIX 33/1a4
1o TeMe «BakHenime MeTamibl U UX COEIUHECHUS».

XuMUA U OKPYKAKIIAS cpeaa

BemectBa u Marepuansl B TOBCEAHEBHOM JKU3HU YeloBeKa. be3onacHoe UCIOab30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [IepBast OMOIIIb MPU XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKPY’KAIOIIeH cpeibl (TpeesibHas T0MyCTUMasi KOHIIEHTPAIKs BEIIeCTB,
nanee — [1/1K). Ponbs XxuMuu B pelieHuH 3KOJOTHYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, ITOJIMMEPHBIE MAaTePUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzanusi MexnpenMeTHBIX CBSI3€M MPU M3YYEHUM XMUMHHM B 9 Kilacce OCYLIECTBISIETCS 4epe3
WCIIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHSATUHN, SBISIFOIIUXCS CUCTEMHBIMHU
JUISL OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIE TIOHSTHS: HAy4HbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAIN3, CUHTES,
KIaccU(UKaIus, NEPUOAMYHOCTb, HAOIIOIEHUE, SKCIEPUMEHT, MOJEIUPOBAHHUE, HU3MEpPEHHUE, MOJEIb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOIOTHUSI, MATEPHAIIBI.

®usnka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, HU30TOIbI, paJu0aKTUBHOCTb,
MOJIEKYJIa, JIEKTPUUECKUH 3apsijl, TPOBOJIHUKH, MTOTYTIPOBOAHUKH, JUIIEKTPUKH, POTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, ra3, PaCTBOP, PACTBOPUMOCTD, KpUCTAIITNYECKas PeIeTKa,
CIUUIaBbl, (PU3MUECKUE BEIMYMHBI, €IUHUIIBI U3MEPEHUsI, KOCMUUECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3HI,
Connue.

buonorust:  ¢otocunTes, AbixaHue, Ouocdepa, HKOCHUCTEMa, MHUHEpaIbHbIE yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIIbI, TOPHBIE TTOPO/IbI, MTOJIE3HBIE HCKOTIAEMBIE, TOTUIMBO,
BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuyHOCTHBIE Pe3yJbTaThl OCBOCHMS MPOTrPaMMbl OCHOBHOT'O OOILIEro oOpa30BaHUS JOCTUTAIOTCS B
xoje oOydeHHs XUMUU B €IUHCTBE Y4YEOHOHM M BOCHUTATEIBHOW [EATEIbHOCTH B COOTBETCTBUHU C
TPaAULMOHHBIMUA POCCUNCKUMU COLIUOKYJIBTYPHBIMU U Iy XOBHO-HPaBCTBEHHBIMU LICHHOCTSMHU, IIPUHATHIMU



B 00I1I€CTBE IPaBUJIAMU U HOPMaMU MOBEJEHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOIIO3HAHUS, CAMOPa3BUTHS
U COIMATTN3AIMH 00yYarOIIHUXCS.

JIM4HOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJICTBOBATHCA CHCTEMOIt
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUN U PACIIMPEHUE ONbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTHU:

1) NaTpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUUECKOMY U HAYYHOMY HacleHIo,
NOHMMAaHMS 3HAYCHHS XHUMHYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAJIETh
JIOCTOBEPHOM MH(pOpMaIueil o MepeIoBbIX JOCTUKEHUSIX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOMN XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOiiCTBE MUpa 1 00IIeCTBA;

2) rpasKIaHCKOro BOCIIMTAHUS:

IPEJICTaBICHNUs O COLMAIBHBIX HOpPMax M MpaBUIaX MEXJINYHOCTHBIX OTHOUIEHUH B KOJIJIEKTHUBE,
KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOM, yueOHOUCCIIeI0BaTeIbCKOM, TBOPUECKOH 1
JpYTUX BUJAAX JEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM AEATENBHOCTU MPH BBHITOJTHEHUN
y4eOHBIX, IO3HABATENIbHBIX 3aJay, BBIMNOJHEHUH XHMHYECKUX OHKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX
IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHIO ¥ B3aUMOITOMOIIY B TPOLIECCE 3TOW YUeOHOH JesITeIbHOCTH,
TOTOBHOCTU OILICHHWBAaTh CBOE MOBEJCHHWE M TOCTYIKM CBOMX TOBApHUIIECH C MO3MIMKM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUS [TOCIIEJCTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHHSI:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XWMHUYECKOM peakluu, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIOIINE OCHOBY JJISi MOHMMAHMS CYITHOCTH HAay4HOM
KapTUHBl MUpPA, MPEJICTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUSI MPHUPOAbI, B3aUMOCBS3AX
YeloBeKa ¢ MPUPOTHON cpelioil, O poJid XMMHH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBbI, HAIIPAaBJICHHBIE HA ITOTYyYEHNE HOBBIX 3HAHUH 110 XUMUU, HEOOXOUMBIE JUIS
00BsiCHEHUST HAOIIOJaeMBbIX TPOIECCOB U SBIICHUH, TTO3HABATENBHOM, HH(POPMALIMOHHONW U YUTATEIbCKOM
KyJbTYpbl, B TOM YHCIIE HAaBBIKOB CAMOCTOSTEIBHOM pabOThl ¢ y4eOHBIMM TEKCTaMH, CIIPABOYHOM
JUTEPATypPOH, JOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMU MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYYEeHHI0 W TO3HAHHWIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
€caMo00pa30BaHUIO, TMPOEKTHOW U HCCIENOBATEIbCKONW JIEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIpaBJICHHOCTH M YPOBHsI 00y4EHUS B TAIbHEHIIEM;

4) hbopMuUpOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOUIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha
3/I0pOBBIN 00pa3 JKU3HU, OCO3HAHME IOCIEICTBUI M HENPHUIATHE BPEIHBIX NPUBBIYEK (ymoTpeOneHus
AJIKOTOJIs, HAPKOTUKOB, KypEHHs), HEOOXOIUMOCTH COOJIIOJCHUS MPaBUIT 0€301IaCHOCTH MPHU OOPAIEHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U peaibHOU KHU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpeC K MPaKTUUECKOMY HM3YYEHHUIO Impodeccuil 1 TpyJa pa3IMyHOro poja, yBaXEHUE K TpyLy U
pe3ynbTaTtaM TpyJ0BOMH JeSTEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH,
OCO3HAHHBII BBIOOP MHIMBUAYAIBHOW TPAeKTOPUM IMPOJOKEHUS 00pa3oBaHMs C YYETOM JIMYHOCTHBIX
WHTEPECOB UM CIOCOOHOCTHM K XHUMHHU, OOIINECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIEUHOM
npoeCCHOHATBHON JEeSATEIbHOCTH M Pa3BUTHS HEOOXOTUMBIX YMEHHH, TOTOBHOCTh aJalTHPOBAThCS B
npodeccuoHanbHON cpene;

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

9KOJIOTHYECKH 1[€JIeCO00pa3HOe OTHOIIEHUE K MPUPO/IEe KaK UCTOYHUKY KU3HU HA 3eMJie, OCHOBE €€
CYLIECTBOBaHMs, IMOHMMAaHHE LEHHOCTH 3J0pOBOro M Oe3omacHoro oOpas3a >KU3HH, OTBETCTBEHHOE
OTHONIEHHE K COOCTBEHHOMY (DPM3HUECKOMY U IICUXHUECKOMY 3/I0POBBIO, 0OCO3HAHUE LIEHHOCTH COOIIIOIEHUS
npaBuiI 6€30MaCHOTO MOBEJCHUS TPU PadoTe C BELIECTBAMH, A TAKXKE B CUTYALUSX, YTPOXKAIOLIUX 310POBBIO
W JKU3HU JII0JICH;

CMOCOOHOCTH TPHUMEHATh 3HAHUS, IOJydyaeMble IpH HU3yUYEeHHUM XHMHUH, U1 PpEIIeHUs 3anad,
CBSA3aHHBIX C OKpYXAIOIIEH MPUPOJHON CpENoM, IS MOBBIIIEHUS YPOBHS HKOJIOTMYECKON KYJIbTYpHI,
0CO3HAHMSI II100ATBHOT0 XapaKTepa 3KOJIOIMYECKUX MPOOIeM U IMyTel UX pelieHus MOCPECTBOM METO/10B



XMMHMH, DKOJOTMYECKOIO  MBIIUICHUS, YMEHHS pYyKOBOJICTBOBaTbCSI MM B  II03HABATEIbHOU,
KOMMYHUKATUBHON Y COLIMAIIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe merarpeMeTHBIX Pe3yJIbTaTOB BBIJACISIOT 3HAUUMBbIE /17151 (POPMUPOBAHUS MUPOBO33PEHUS
oOmIeHayYHbIe TIOHATUS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTe3a, (PaKT, CHCTEMA, MPOIECC, IKCIEPUMEHT U
JIpyroe.), KOTOpble UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpeIMeTax U MO3BOJSIOT Ha OCHOBE
3HAHUA W3 ITUX MPEAMETOB (HOpPMHpPOBATH MPEJICTABICHHE O IEJIOCTHON HAyYHOW KapTHHE MHpA, U
yHHUBEpcajbHble yueOHbIEe AeWcTBUA (TIO3HABaTeNlbHbIE, KOMMYHHKATHBHbIC, PETYJSTHUBHBIE), KOTOPbHIE
obecrieunBarOT (HOpMHUpPOBAHUE TOTOBHOCTH K CAMOCTOSTEIHHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHON e TeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeilCTBUS

ba3oBble JlornyecKkue 1eHcTBHA:

YMEHMSI UCIIOJIb30BaTh IPUEMBI JIOTHUECKOTO MBILIICHHS IIPU OCBOCHUH 3HAHWMI: PACKPBIBATh CMBICII
XUMHUUYECKHUX IOHITHM (BBIAEIATh UX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATh B3aWMOCBS3b C JIPYTUMHU
HOHSATHUSMM ), UCII0Ib30BATh MOHATHUSA U1 00BACHEHUS OTAEIbHBIX (PAKTOB U SIBIEHUI, BBIOMPATh OCHOBAHUS
¥ KPUTEPHH JUTSI KITACCU(PUKAIIMYA XUMHYECKIX BEIIECTB U XUMHUYECKUX PEaKIUi, yCTaHABINBATh TPUIUHHO-
CJICZICTBEHHBIE CBSI3U MEX]y OOBEKTaMHM M3Y4EHHUs, CTPOUTH JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH), 1EJ1aTh BHIBOJIbI U 3aK/IIOUEHNUS;

yMEHUE IPUMEHATh B Ipollecce IMO3HAHMUA TOHATHS (MpeAMETHblE W MeTalpeaMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEJIN, UCIIOIb3yEMbIE B XUMUHU, IPEOOPA30BHIBATH LIMPOKO IPUMEHSEMBIE B
XMMHUU MOJIEIbHbIE MPEACTaBIECHUS — XMMUYECKMH 3HAaK (CMMBOJI 3JI€MEHTa), XUMUuueckas Gopmyia U
ypaBHEHHE XMMHUYECKOH pEaKIUu — TMpH PEIICHUH Yy4eOHO-TIO3HABATEIBHBIX 3a1ad, C y4ETOM ITHUX
MO/JICJIBHBIX MPE/ICTaBICHUH BBIBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00BEKTOB
— XHWMHYECKUX BELIECTB M XUMHUYECKUX pEaKUUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-
CJIEICTBEHHBIE CBS3M U IIPOTUBOPEUYUS B U3y4aEMBbIX IIPOLECCAX U SIBICHHUSX.

Ba3oBble uccienoBarebckne 1eiCTBUS:

YMEHHME HCIIOJIB30BATh IOCTABJIECHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA IO3HAHMS, a TaKXKE B
KayeCTBE OCHOBBI JJis1 (POPMUPOBAHMSI TUIIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

npuoOpeTeHne OmbITa MO IUIAHUPOBAaHMIO, OpraHU3allMM W  TNPOBEJCHHMIO  YUYEHHUYECKUX
9KCIIEPUMEHTOB, YMEHHUE Ha0II01aTh 32 X0/10M MPOIIecca, CAMOCTOSATEIbHO IPOTHO3UPOBATh €r0 pe3ybTar,
(dopMynHMpoBaTh 0000IIEHHUS U BBIBOBI IO pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEI0BaHMS, COCTABIIATh
OTUET O IpojeNaHHON padoTe.

Padora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIMIO PA3IMYHBIX BUJOB U (hopm
NPECTaBICHUS, MOJIyYaeMyl0 M3 pa3HbIX HUCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTypa XUMHUECKOTO
CoJIep’KaHusl, CIpaBOYHbIE MocoOus, pecypcbl MHTepHEeTa), KpUTHUECKHU OLIEHMBATh MPOTHBOPEYUBYIO U
HEJI0CTOBEPHYIO HH(OpMaIINIO;

YMEHHE MPUMEHSTHh pa3lIMyHble METOJbl M 3alpochl NpU TMOUCKE U OTOOpe HuH(pOpMalUuu U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOMUMBIX JJIs BBHINOJIHEHUS Y4EeOHBIX M IIO3HABATENBHBIX 3a]ad
OnpeAeNéHHOr0  TUIA, MNpPUOOpPETeHHE OMmblTa B  OOJACTH  WCIOJIb30BAaHUS  MH(OPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTH, OBJIaICHNE KYJIbTYpPOU aKTUBHOT'O UCIIOJIb30BAaHUS Pa3IMYHbIX IOMCKOBBIX
CUCTEM, CAaMOCTOSTEIbHO BBIOMpaTh ONTHMalbHYIO (GOpMy TMpelcTaBieHHUs UHPOpMauu U
WITIOCTPUPOBATh PElIaeMble 3a/1a41 HECTIOKHBIMHU CXeMaMHU, IarpaMMaMi, IpyruMu (popmMamu rpaduku u
UX KOMOHMHAIIUSIMHU;

YMEHHUE MCII0JIb30BaTh U aHAJIM3UPOBATh B Mpolecce Y4eOHOH M MCCIE0BATENbCKOM e TeTbHOCTH
MH(GOPMALIMI0O O BIMSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO XO3SMCTBA M TPAHCIOPTAa HA COCTOSHUE
OKPY’KaIOILEeH IPUPOJIHOMN CPEIBI.



KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHS 33/1aBaTh BOIIPOCHI (B XOJe AUAOra U (WJIK) JUCKYCCHH) MO CYIIECTBY 00CYKIaeMOW TEMBI,
dbopMyIMpoOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS MTPEIJIOKEHHON 3a/1auH;

YMEHHUS TMPEACTaBIATh MOJYYCHHBIE PE3yibTaThl IO3HABATEIBHOW JEATEIBHOCTH B YCTHBIX W
MUCHbMEHHBIX TEKCTaX; JeJlaTh MPEe3EHTAIMIO PEe3yJbTaTOB BBHINOJHEHHUS XHMUYECKOTO 3KCIepUMEHTa
(;1abopaTopHOTO OMBITa, TA00PATOPHOI PabOTHI 1O MCCIETOBAHNIO CBOWCTB BEILIECTB, yUEOHOTO MPOEKTA);

yMEHHSI y4eOHOro COTPYJHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IIO3HABATEIbHOU U
UCCIICIOBATEIbCKON JICATEIBHOCTH TPH PEIICHHHM BO3HHKAIOMIMX Npo0OjeM Ha OCHOBE yuéra oOmmx
MHTEPECOB U COTIIACOBAHUS O3UIIMI (00CykIeHNs, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JICHCTBHI, OTIpe/IelIeHnEe KPUTEPUEB TI0 OIICHKE Ka4eCTBA BBHITIOJHEHHOW PabOTHI U IpyTHE).

PeryasitTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOATEIBHO ONPEHNENATh LEIU JAEATEIbHOCTH, IUIAHUPOBATH, OCYILECTBIIATH,
KOHTPOJHMPOBATh U TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTb, BBIOMpATh Hambosee
3¢ dexTuBHBIE CIIOCOOBI PElIeHUs] Y4eOHbIX M II03HABATENIbHBIX 3ajjau, CaMOCTOATENIBHO COCTABIIATh WM
KOPPEKTUPOBATh IIPEIJIOKECHHBIN aIrOPUTM JCHCTBUI IIPU BBIIOJHEHUU 3aJaHUN C y4ETOM IOIYyYCHUS
HOBBIX 3HaHUI 00 M3y4aeMbIX 0OBEKTAaX — BELIECTBAX U PEAKIMSX, OLEHUBATH COOTBETCTBUE IOIYYEHHOTO
pe3yibpTara 3asBICHHOM L€JIM, YMEHHE MHCIOJIb30BATh M AHAIM3UPOBATh KOHTEKCTHI, IIpEUIaracMble B
YCIIOBUY 3aJaHUM.

HPEJAMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pPe3ysbTaTOB MO OCBOCHHUIO 00S3aTENILHOTO COJAEPIKAHMSI, YCTAHOBICHHOTO
JMaHHOU (enepabHON pabodeid IPOrpaMMOid, BBIICISIOT: OCBOCHHBIC OOYYarONIMMHUCS HAy4YHBIC 3HAHUS,
YMEHHS U COCOObI eHCTBUH, crienuduyecKkue sl MpeAMeTHON 00macTu «XUMUs, BUABI 1€ATEeIbHOCTU
M0 MOJIYUYCHHUIO HOBOI'0 3HAaHHA, €0 HMHTCPIPCTALHNU, Hpeo6pa3013aHmo U MMPUMCHCHHUIO B Pa3IMYHbIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 KJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPa)KaTh
c(OpMUPOBAHHOCTH Y 00yUaIOLIUXCSl YMEHUI:

e pacKpbIBaThb CMBICJI OCHOBHBIX XMMHUUYECKHUX MOHSATHI: aTOM, MOJEKYJIa, XUMUYECKUW DBJIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS W HEOIHOPOJHAs), BAJICHTHOCTD,
OTHOCHTEJIbHAsE aTOMHAsI M MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPDHASI Macca,
MaccoBasi JIOJII XHMHUYECKOTO S3JEMEHTa B COCIUHEHHH, MOJSIPHBIM OO0BEM, OKCHI, KHCIOTa,
OCHOBAaHHME, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHHUS, XHMHUYECKass peakuus,
KIacCU(UKALUs pPeaKIUid: PeaKkIu COCTUHEHUS, PEAKIMH Pa3JIO0XKEHUs, PEaKIHMH 3aMelIeHUs,
peakiu oOMeHa, 3K30- M SHIOTEPMHUYECKHE PEaKIMH, TEIJIOBOW 3(D(eKT peakiuu, sSapo aTtoMma,
DIIEKTPOHHBIN CJIOW aTroma, aToMHas OpOMTalb, paJuyCc aToMa, XMMHUYECKasl CBS3b, MOJSpHAs U
HETOJIIPHAsT KOBAJEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KaTHOH, aHWOH, PACTBOpP, MaccoBas HOJIs
BEIECTBA (ITPOLIEHTHAs! KOHUEHTpAIHs) B paCTBOPE;

e WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX IMMOHSITUN M NPUMEHATH 3TH MOHATHUS MPHU
OIMCAaHUM BEILLECTB U UX IIPEBPALCHHUI;

e WCIOJIb30BaTh XWMHYECKYI) CHMBOJIUKY JUISI COCTaBJiCHHUS (OPMyJ BEIIECTB W YpPaBHEHHI
XUMHYECKUX PEAKIUK;

e OMNpEeNeNsITh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTETICHb OKHCIICHHS
DJIIEMEHTOB B OWHApHBIX COEAMHEHUSAX, MPUHAICIKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIaccy
COeMHEHUH 110 (hopMyJsiaM, BUJI XMMHYECKOW CBs3M (KOBAJIEHTHAs M MOHHAS) B HEOPTAaHMYECKUX
COEIMHECHUSAX;

e packpbiBaTh cMmbich [lepumoanueckoro 3akona [[. Y. MengeneeBa: 1eMOHCTpUPOBATh TOHUMAHHUE
MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX JJIEMEHTOB OT HX IIOJOXKEHUA B



[Teproanueckoil cucTeMe, 3aKOHOB COXPAHEHHUSI MAcChl BELIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOIaJipo;

e ONWCHIBATh M XapakTepuszoBaTh TaOnUuyHyl (opMmy Ileproguueckoil CHUCTEMbl XHMHUYECKHUX
9JIEMEHTOB: pa3jiuyarh MOHATUS «IIaBHasg noxarpynna (A-rpynma)» u «nobounas noarpynmna (b-
rpymnmna)», Majibsle U 00JbIlINe NEPUObl, COOTHOCUTh 0003HAUEHHsI, KOTOPbIE UMEIOTCS B TaOJIULe
«Ilepmoguueckas cucrema xumuyeckux diemeHToB JI. WM. MeHueneeBay €  4YHCIOBBIMHU
XapaKTepUCTUKAMH CTPOCHMS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps] sApa, 00lee Yuciio
AJIEKTPOHOB U PACIIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM);

e KJaccu(UUUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA, XUMHUECKUE peakuu (110
YHCITY M COCTABY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY 3P DEKTY);

e XapakTepu3oBaTh (ONHMCHIBaTb) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB pa3jIMYHBIX KJIACCOB,
IOJATBEPK/1asl ONMCAHUE IIPUMEPAMHU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOLIMX XMMHMUECKUX
peaKIuii;

e IIPOTHO3UPOBATH CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTaBa, BO3ZMOXXHOCTH
IIPOTEKAaHNs XMMUUYECKUX NIPEBPAILEHUN B PAa3JINYHbIX YCIOBUSAX;

e BBIYHUCIATH OTHOCUTEJIBHYIO MOJIEKYJSIDHYIO U MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIIO
XMMHUYECKOIO 3JIeMEHTa Mo (opMyJie COEIMHEHHUs, MAacCOBYIO JIOJIIO BELIECTBA B PAacTBOPE,
IIPOBOAMTDH PACUEThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

e IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIW3 U CUHTE3, CPABHEHHUE,
00001IeHne, CUCTeMaTH3aIHI0, KiacCu(UKALNIO, BBISBICHUE MPUYMHHO-CIICCTBEHHBIX CBSI3€H —
JUIsL U3y4EHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUI, €CTECTBEHHO-HAYYHbIE METObI IO3HAHUS
— Ha0JI0IeHNe, U3MEpEeHHe, MOJICIIMPOBAHHE, SKCTIEPUMEHT (peabHbIN i MBICJICHHBIH );

e CIIEJIOBATh IpaBUJaM IOJb30BAHUS XUMHMUYECKOW IMOCYJOH M J1aOOpaTOpPHBIM 00OpYJIOBaHHEM, a
TaK)Ke MpaBuUjaM OOpalleHUs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLMSMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUIO M COOMpaHHMIO TIa3000pa3HbIX BEILECTB
(Bomoposia W KHCIOpOJa), NPUTOTOBJIEHHWIO PACTBOPOB C ONpeAeNEHHON MaccoBO joei
pacTBOPEHHOIO  BEIIECTBA, I[UIAHUPOBATh M IPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI 110
pacro3HaBaHHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C MOMOIIBIO HHANKATOPOB (JIakMycC, peHondTazen,
METUJIOPAHXK U JpyTHe).

K koniy oOyueHus B 9 Kjacce npeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH Y 00yYaIOLIUXCSl YMEHUI:

e  PacKpbIBATh CMBIC] OCHOBHBIX XMMHUECKHUX MOHATUN: XMMUUYECKUHN JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTHOH, aHUOH, NMPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BaJEHTHOCTD, AJIEKTPOOTPHULIATEIBHOCTD,
CTENEeHb OKUCJIEHMSI, XMMUYECKasl PEeaKIMsl, XUMUUECKas CBA3b, TEIUIOBOM 3(PPEKT peakinu, MoJb,
MOJISIPHBIH 00BEM, PAacTBOpP, SJIEKTPOJIUTHI, HEIIEKTPOIMUTHI, HIIEKTPOIUTHYECKAsT JMCCOLUALIMS,
peakuuu MOHHOrO OOMEHa, KaTajlu3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE
peaKuu, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJIEHHME, aJUIOTponusi, amM(pOTEepHOCTb, XHMHUECKas CBs3b (KOBaJE€HTHas, WOHHas,
MeTaJUIn4ecKas), KpUCcTallInuecKasi peleéTka, Koppo3usi METaJlIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOM
peakuuu, npeneabHo nomycrtumas konnentpanus [IJIK BemecTsa;

e WUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUNA W NPUMEHATH 3THU MOHATHUS IPU
OINMCAHUU BEIIECTB U UX MMPEBPAILECHUII;

e HCHOJb30BATh XHUMHMYECKYIO CHMBOJIUKY JJISi COCTaBJIE€HUS (OpPMYJI BELIECTB M YpaBHEHUH
XUMHYECKHUX PEAKLINN;

e ONpPEIENATh BAJIEHTHOCTh U CTENEHb OKHMCIEHUS XMMHUYECKUX DJIEMEHTOB B COEIMHEHUAX
pPa3IMYHOrO COCTaBa, NPUHAMIECKHOCTh BEIIECTB K OINPEACIEHHOMY KJacCy COEIMHEHUH 10
dopmynaM, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsil MOHA [0 XUMHUYECKOM (opmyse, XapakTep Cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUN, TUIl KPUCTAININYECKON PEILIETKA KOHKPETHOTO BELIECTBA;



packpsiBaTh cMmbich [lepuonuueckoro 3akona J[. WM. MenneneeBa W AEMOHCTPUPOBATH €r0
NOHMMAaHME: OIUCHIBATh M XapakTepuszoBaTh TaOnmuuHyro ¢opmy Ileproandeckoit CUCTEMBI
XUMHUYECKHX DJIEMEHTOB: pa3inyaTh IMOHATHS «JIaBHAs moArpymnmna (A-rpymnmna)y u «modoyHas
noarpymnna (b-rpynma)y, Maibie U 00IbIINE TEPUO/IbI, COOTHOCUTH 0003HAYECHHUSI, KOTOPBIE UMEIOTCS
B IEPUOJNYECKON TalJHIle, C YHUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHYECKUX
AIIEMEHTOB (COCTaB U 3aps]l sApa, 00IIee YHCII0 JIEKTPOHOB U PACIIPECICHIE UX 110 3JIEKTPOHHBIM
CJI05IM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U MX COCIMHEHUN B
Ipejienax MaJlbIX IEPUOO0B U INIABHBIX MOArPYII € YUETOM CTPOEHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XMMUUYECKHE AIEMEHThI, HEOPraHUYECKHE BEIIEeCTBA, XMMUUECKHUE peakiuu (1o
YHUCIY W COCTaBY YYacCTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHIO
CTETNEeHEH OKUCICHHSI XUMHUUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATh) OOIIME W CHEHU(PUUIECKHE XUMHUYCCKHUE CBOWCTBA TMPOCTBIX U
CJIOKHBIX BEUIECTB, MOATBEPK/as OMMCAHUE MPUMEpPAMU MOJEKYJSIPHBIX M MOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

COCTaBJISITh YPABHEHHUSI AJIEKTPOJUTUUYECKON JUCCOLMALNUA KHUCIOT, HIEJIOYEH U COJIEH, MOJHbIE U
COKpAIIEHHBIC YPaBHEHUS PEAKIMi HMOHHOTO OOMEHa, YpaBHEHUS peakUui, MOATBEPKIAIOIINX
CYILIECTBOBaHUE T€HETUUECKON CBSI3U MEXK/y BEIIECTBAMU PA3IMYHbBIX KIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IMOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO allaHca TUX PeaKIINi;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BOZMOKHOCTH MPOTEKAHUS
XUMUYECKHUX MTPEBPAILICHUI B PA3JIMYHbBIX YCIOBUSX;

BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO JIOJIO
XUMHYECKOTO 3JeMEeHTa 1o ¢opMylie COSAMHEHHUS, MAacCOBYIO IOJIO BEIIeCTBA B pPacTBOpE,
IIPOBOAMTDH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

coOirofaTh MpaBWia IMOJIb30BAHMSI XUMHUYECKOW TMOCYAOH U J1abopaTOpHBIM O0OpYyAOBaHUEM, a
TaKXKe MpaBuiia OOpAlICHHUS C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH IO BBIOJHEHHIO
71a00paTOPHBIX XMMHMYECKUX ONBITOB IO MOJXYYEHHIO U COOUPAHUIO Ta3000pa3HbIX BELIECTB
(aMMHaKa ¥ yriaeKucioro rasa);

IIPOBOJIUTH PEAKILIMH, TOATBEPKIAIOIINE KaUECTBEHHBIN COCTAB Pa3IMYHBIX BEILECTB: PACIIO3HABATh
OTIBITHBIM ITyTEM XJIOPUI-, OpOMHUI-, HOAWI-, KapOoHaT-, pocdar-, CumKaT-, CyabpaT-, THIPOKCHI-
VOHBI, KATUOHBI AMMOHUS U MOHBI U3yUYEHHBIX METAJUIOB, IPUCYTCTBYIOINE B BOAHBIX pacTBOpax
HEOPraHUYECKUX BEIECTB;

IIPUMEHATh OCHOBHBIE OIE€pallMM MBICIUTEIBbHOW JNEATEIBHOCTH — aHaJIU3 U CHUHTE3, CPAaBHEHUE,
0000111eHre, CUCTEMATU3alUI0, BBISABICHUE MPUYMHHO-CIEICTBEHHBIX CBSI3€H — JUISI U3Y4YEHHS
CBOWCTB BEIIECTB U XUMUYECKHX PEAKIINA, €CTEeCTBEHHO-HAYYHbIE METO/IbI I03HAHMSI — HAOJI0JICHHE,
U3MEpEeHHNe, MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIN).






TEMATHYECKOE INTAHUPOBAHMUE
8 KVIACC

Ne
n/o

HanMmeHoBaHue
pa3/ieJioB U TEM
pOrpaMMbl

KosmdyecTBo 4acos

JsnieKTpoHHbIE (IIUPPOBLBIE)
06pa3oBaTesIbHbIE PECYPChI

Bcero

KoHTposibHBIE
paboThI

[IpakTHYecKue
paboThl

Pasgea 1. [lepBoHavyanb

HbI€ XUMH4YE€CKHE ITIOHATHA

1.1

XUMUsg — BaKHasd
006J1aCTb
€CTEeCTBO3HAHUA U
NpaKTHUYECKOU
JeaTeJbHOCTH
YyeJIOBEKaA

5

bubanoreka LIOK
https://m.edsoo.ru/7f41837c

1.2

BemecTBa u
XUMHYECKHE
peaknu

15

bubanoreka LIOK
https://m.edsoo.ru/7f41837c

HUTtoro no pasaeny

20

PaBAeJ’I 2. BaxxHelniue NnpeaACTaBUTE/IN HEOPraHNY€CKHX BELIECTB

2.1 |Bo3payx. Kucsnopogn, 6 bubanoreka LIOK
[ToHATHE 06 OKCHAX https://m.edsoo.ru/7f41837c
2.2 |Bopopoga. llousitTue o| 8 1 bubanoreka LIOK
KHCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837c
2.3 |Boga. PacTBopbl. 5 1 1 bubanoreka LIOK
[TousaTue 06 https://m.edsoo.ru/7f41837c
OCHOBaHHAX
2.4 |OcHOBHbIE KJIacChl 11 1 1 bubanoreka LIOK
HeopraHHWYecKHUx https://m.edsoo.ru/7f41837c
coeJMHEeHUH
HToro no paszeny 30

Paspen 3. [lepuoguyeckuii 3akoH u [llepuoandeckasi cucreMa XMMHU4YeCKUX 3j1eMeHTOB /1. .
MeHnaeneeBa. CTpoeHre aTOMOB. XUMUYeCKas CBA3b. OKUC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHbIE

peakuuu

3.1

[lepuoaryeckuu
3aKOH U
[lepuoaryeckas
cucreMa
XUMHYECKUX
aneMeHTOB /I. U.
MeHpeneeBa.
CTtpoeHue aToMa

bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

3.2

XuMHUecKas CBA3b.
OKMCAUTENBHO-
BOCCTAaHOBHUTEJbHbIE
peaknu

Bubaunoreka LIOK
https://m.edsoo.ru/7f41837c

HToro no paszeny

15

Bubaunoreka LIOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne HaumeHoBaHUe KosinuecTBo yacoB JnekTpoHHbIEe (LUPPOBLIE)
n/m| paszesioB U TeM 06pa3oBaTe/IbHbIE PECYPCHI
MpOrpaMMbl Bcero| KonTposbhbie| [IpakTuyeckue
paboThI paboThI
PesepBHOe BpeMs 3 BbubanoTeka LIOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO 68 5 5

YACOB I10 [TIPOTPAMME

9 KJIACC

Ne HaunmeHoBaHue KosinuecTBO 4yacoB JieKTpoHHbIE (LIUPPOBbIE)
n/mn| paszAesioB U TEM o6pa3oBaTesibHbIE PECYPCHI
MpOrpaMMbl Bcero| KontposbHble| [lpakTHyeckue
paboThl paboThl

Pa3gen 1. BemiecTBOo M XMMHUYeCKHE peaKL MU

1.1 |[loBTOpEHME U 5 1 bubauoTteka LLIOK
yriy6JieHrue 3HaHUH https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3/ieJioB
Kypca 8 ksacca

1.2 |OcHOBHBIE 4 bubanoreka LIOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a636
XUMUYECKUX
peaknuu

1.3 |dnexkTponuTnyeckasa| 8 1 1 bubauoTteka LLIOK
JYccoLalus. https://m.edsoo.ru/7f41a636
XvUMUYeCcKue
peakuuu B
pacTBopax

UToro no pasgeny 17

Pa3aes 2. HemeTaslyibl M UX COeJUHEHUSA

2.1 |Obuas 4 1 bubanoreka LIOK
XapaKTepUCTUKa https://m.edsoo.ru/7f41a636
XUMHUYECKUX
asieMeHTOB VIIA-
rpynnbl. [asoreHbl

2.2 |Obuas 6 bubanoreka LIOK
XapaKTepUCTHKa https://m.edsoo.ru/7f41a636
XUMUYECKUX
asieMeHTOB VIA-
rpynmnsl. Cepa u eé
coeJJUHEeHUs

2.3 |0O6masn 7 1 bu6aunoreka I[JOK
XapaKTepUCTHUKaA https://m.edsoo.ru/7f41a636
XUMHUYECKUX

3jeMeHTOB VA-

rpynmnsl. A3or,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ne HaumeHoBaHUe KosinuecTBo 4yacoB JdnekTpoHHbIEe (LUPOBLIE)
n/mf paszaesioB UM TeEM ob6pa3oBaTesIbHbIE PECYPChI
porpaMMbl Bcero| KonTposbHble| [IpakTuyeckue
paboThI paboThI
docdop u ux
COoeIMHEHUS
2.4 |O6uasn 8 1 2 bubaunoreka LIOK
XapaKTepHUCTHUKA https://m.edsoo.ru/7f41a636
XUMHUYECKUX
asiemeHTOB IVA-
TpyIbL Yraepos u
KPEeMHUH U UX
COoeIMHEHUS
HUToro no pasaeny 25
Pa3aen 3. MeTa/1/ibl 1 UX COeAUHEHUS
3.1 |O6uue cBOMCTBA 4 bubauoreka LIOK
MeTaJ/lJIOB https://m.edsoo.ru/7f41a636
3.2 |BaxkHeiue 16 1 2 bubanoreka LIOK
MeTaJlJIbl U UX https://m.edsoo.ru/7f41a636
COoeIMHEHUS
HToro no pasaeny 20
Pa3zgen 4. XuMuda M oOKpy:Kawiasa cpeja
4.1 |BemectBa u 3 bubanoreka LIOK
MaTepHasbl B XKU3HU https://m.edsoo.ru/7f41a636
yeJsioBeKa
HUTtoro no pasaeny
PesepBHOe BpeMs Bub6anoTeka [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7

YACOB I10 [TPO'PAMME



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

INOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

Ne Tema ypoka KosinyecTBO 4acoB Jata | dseKTpoHHbIE IUPPOBHIE

n/ Bcer| KouTpouibh | [TpakTuyeck | 13Y4eHH o6pa3oBaTeJsibHbIE

1 0 | ble paboThbl | Me paGoThI A PECYpChI
1 [IIpeameT xumMuu. Posib 1 bubsunoTteka LJOK
XHMHH B XKU3HH https://m.edsoo.ru/ff0d21
yeJsioBeKa. Tesa Oc
BellecTBa
2 |lloHgaTue o MeTo ax 1 bubsunoTteka LJOK
MO3HAHHUS B XUMHUHU https://m.edsoo.ru/ff0d22
7e
3 |llpakTHueckas paboTta 1 bubauoTteka LLIOK
Ne 1 «IIpaBuJia paboThI https://m.edsoo.ru/ff0d23
B JIabOpaTOPHUH U dc
NpHEMBI 0bpallleHHUs C
JIabopaTOPHBIM
060pyI0OBaHUEM»
4 |[YucTble BelllecTBa U 1 bubanoreka LIOK
cMecH. CrocoobI https://m.edsoo.ru/ff0d26
paszesieHUust cMeceu ca

5 |IlpakTuyeckas paboTa 1 bubauoTteka LLOK

Ne 2 «Pasnenenue https://m.edsoo.ru/ff0d28
cMmecelt (Ha mpumepe c8

OYUCTKHU IOBAapEeHHOM

COJIH )»

6 |ATOMBI U MOJIEKYJIBI 1 bu6sunoTteka [JOK
https://m.edsoo.ru/ff0d2a
6c

7 | XuMmudeckue 1 bubanoreka LIOK

3JIeMEHTBI. 3HaKH https://m.edsoo.ru/ff0d2b
(cuMBOJIBI) e8
XUMUYECKUX
3JIEMEHTOB
8 |IIpocThie U cn0XKHbIE 1 Bu6anoTeka [IOK
BelecTBa https://m.edsoo.ru/ff0d2a
6c
9 |ATOoMHO-MoOJIeKyasspHOe| 1 Bubsnoreka LIOK
ydyeHHue https://m.edsoo.ru/ff0d2d
50
10 |3akoH MOCTOSAHCTBA 1 bubauoreka LIOK

cocTaBa BellleCTB.
Xumunyeckas ¢popmyia.
BajileHTHOCTH aTOMOB
XUMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2e
ae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
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Ne Tema ypoka KosinuecTBO 4acoB JaTta | dsieKTpoHHbIE IUPPOBHIE
n/ Bcer| KouTpouibh | [TpakTuyeck | 13Y4eHH o6pa3oBaTeJsibHbIE
1 0 | ble paboThbl | Me paGoThI A PECYpChI

11 |OTHOCUTe/IbHAs 1 bubsunoTteka [JOK
aToOMHasl Macca. https://m.edsoo.ru/ff0d32
OTHoCHTeNbHAsA 3c
MoOJIEKYJIsIpHasi Macca

12 |MaccoBas goJis 1 bubsunoTteka [JOK
XHMHYECKOro 3JieMeHTa https://m.edsoo.ru/ff0d35
B COeJUHEHUH Oc

13 |KosnuecTBo BemectBa. | 1 bubaunoreka LIOK
Mouib. MosisipHast Macca https://m.edsoo.ru/ff0d52

30

14 | ®dusuyeckue " 1 bubsaunoTteka LJOK
XUMHYECKHE SIBJIEHUS. https://m.edsoo.ru/ff0d37
XyuMH4ecKass peakuus fa

15 |IIpyu3HaKu U yca0BUA 1 bubauoTteka LLIOK
IpOTEeKaHMUS https://m.edsoo.ru/ff0d3a
XMMHUYECKUX peaKIui 16

16 |3akoH coxpaHeHUs 1 bu6sunoTteka [JOK
MacChl BEILECTB. https://m.edsoo.ru/ff0d3b
XuMuyeckue 88
ypaBHEHUs

17 |BbruucieHus 1 bubauoreka LIOK
KOJINYECTBA, MacCChI https://m.edsoo.ru/ff0d57
BellecTBa 110 08
ypaBHEHUSAM
XUMHUYECKUX peakui

18 |Knaccudukanus 1 bu6snoTteka [JOK
XUMHUYECKUX peaKk i https://m.edsoo.ru/ff0d3f
(coenuHeHwus, 34
passioKeHus,
3aMelleHUs], 0bMeHa)

19 |M. B. JlomoHOCOB — 1 BubauoTteka LLOK
Y4EHBIA- https://m.edsoo.ru/ff0d40
3HLUKJIONEUCT. c4
060611eHUEe U
cHCTeMaTHu3alus
3HAHUU

20 |KoHTposbHas paboTa 1 1 bu6snoTteka [JOK
Ne1 no Teme «BemecrBa https://m.edsoo.ru/ff0d42
U XUMHUYECKUe 90
peakiuu»

21 |Bo3gyx — cMecb rasoB. | 1 Bu6snoTeka LIOK

CocTaB BO3ayXxa.
Kucnopos — anemMeHT
Y IPOCTOE BeILeCTBO.
O30H

https://m.edsoo.ru/ff0d44
8e



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3b88
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Ne Tema ypoka KosinuecTBO 4acoB JaTta | dsieKTpoHHbIE IUPPOBHIE
n/ Bcer| KouTpouibh | [TpakTuyeck | 13Y4eHH o6pa3oBaTeJsibHbIE
1 0 | ble paboThbl | Me paGoThI A PECYpChI
22 |dusnyeckue u 1 bubsunoTteka [JOK
XUMHUYECKHEe CBOUCTBA https://m.edsoo.ru/ff0d46
KUCJI0poAa (peakuuu 14
OKUCJIEHUS], TOPEHHE).
[loHsaTHe 06 OKCUAAX
23 |Cnoco6bl nosy4yeHus 1 BubsnoTeka LIOK
KHCJI0pO/ia B https://m.edsoo.ru/ff0d49
JlabopaTopuu U 7a
IPOMBIIIJIEHHOCTH.
[I[puMeHeHUe
KUCJI0poaa
24 | TensioBo# apdeKT 1 bu6sunoTteka [JOK
XUMHUYECKOU peaKIuy, https://m.edsoo.ru/ff0d47
MIOHSITHE O 920
TEPMOXUMUYECKOM
ypaBHEHHH, 3K30- U
3H/I0TEPMHUYECKHUX
peakiusx
25 |ToniuBo (HedTh, yroab| 1 bu6sunoTteka [JOK
¥ MeTaH). 3arpsi3HeHue https://m.edsoo.ru/ff0d4c
BO3/lyXa, CIOCO6bI ero 4a
npeoTBpalleHUs
26 |IIpakTrnueckasi paboTa 1 1 bu6sunoTteka [JOK
Ne 3 o Teme https://m.edsoo.ru/ff0d4a
«[losyyenue u ez
cobupaHue KUCI0POAa,
M3y4eHHe ero CBOUCTB»
27 |Bomopon — anemenTtu | 1 Bubsnoreka LIOK
IPOCTOE BEIECTBO. https://m.edsoo.ru/ff0d4d
HaxoxxneHue B do
npupo/e
28 |dusuveckue u 1 bubauoreka LIOK
XUMUYeCKHe CBOUCTBA https://m.edsoo.ru/ff0d4d
BOJIOpO/ia. do
[IpuMeHeHUe BogOpOAa
29 |IloHAATHE O KMCJI0TaX U 1 bubauoreka LIOK
COJISIX https://m.edsoo.ru/ff0d50
d2
30 |Cnioco6bl nosiy4yeHus 1 Bub6anoTeka [IOK
BOJIOpO/ia B https://m.edsoo.ru/ff0d4d
JlabopaTopuu do
31 |[IpakTuyeckas paboTa 1 1 bu6snoTteka [JOK

Ne 4 o Teme
«[lonyyeHue u

https://m.edsoo.ru/ff0d4f
42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

Ne Tema ypoka KosinuecTBO 4acoB JaTta | dsieKTpoHHbIE IUPPOBHIE
n/ Bcer| KouTpouibh | [TpakTuyeck | 13Y4eHH o6pa3oBaTeJsibHbIE
1 0 | ble paboThbl | Me paGoThI A PECYpChI
cobupaHue BOJI0po/a,
M3y4YeHHe ero CBOUCTB»
32 [MosisipHbIY 00BEM 1 bu6bsauoTteka [JOK
ra3oB. 3aKOH ABOra/ipo https://m.edsoo.ru/ff0d54
2e
33 | Beruucienus 06 b€ma, 1 bubaunoreka LIOK
KOJIM4eCTBa BelllecTBa https://m.edsoo.ru/ff0d55
rasa Io ero a0
HW3BECTHOMY
KOJIMY€eCTBY BellleCTBa
WUJIU 006 BEMY
34 | BbraucieHust 06 bEMOB 1 bubanoreka LIOK
ra3oB I10 ypaBHEHUIO https://m.edsoo.ru/ff0d57
peakiMy Ha OCHOBe 08
3aKOHa 0O6'bEMHBIX
OTHOIIIEHU U ra30B
35 |dusunvyeckue u 1 bu6sunoteka [JOK
XUMHYECKHe CBOMCTBA https://m.edsoo.ru/ff0d58
BO/bI 7a
36 |CocTaB OCHOBaHMM. 1 bubauoreka LIOK
[TousiTe 06 https://m.edsoo.ru/ff0d59
MHYKaTopax e2
37 |Bojga kak 1 bubanoreka LIOK
PacTBOPUTEIb. https://m.edsoo.ru/ff0d5b
HaceollieHHBIE U 40
HeHaChIIleHHbIe
pacTBopbl. MaccoBasi
JlOJIsI BelleCTBA B
pacTBope
38 |[IpakTHueckas paboTta 1 1 BubauoTteka LLOK
Ne 5 o Teme https://m.edsoo.ru/ff0d5e
«IlpuroToBseHue ba
pPacTBOpPOB C
ornpeaeséHHON
MacCOBOH JoJien
pPacTBOPEHHOTO
BellleCTBa»
39 |KoHTposibHas paboTa 1 1 bu6snoTteka [JOK
Ne2 o Teme https://m.edsoo.ru/ff0d63
«Kucnopoa. Bogopogs. 42
Bona»
40 |OKcHUJbI: COCTAaB, 1 bubauoreka LIOK

KaaccuduKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/ff0d66
4e



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

Ne Tema ypoka KosinuecTBO 4acoB JaTta | dsieKTpoHHbIE IUPPOBHIE
n/ Bcer| KouTpouibh | [TpakTuyeck | 13Y4eHH o6pa3oBaTeJsibHbIE
1 0 | ble paboThbl | Me paGoThI A PECYpChI

41 |llony4yenue u 1 bu6bsauoTteka [JOK
XHMHYECKHe CBOMCTBA https://m.edsoo.ru/ff0d66
KHCJIOTHBIX, OCHOBHBIX 4e
1 aM(POTEPHBIX
OKCHJIOB

42 |OcHOBaHUA: COCTAB, 1 bubauoreka LIOK
K1accupuKanus, https://m.edsoo.ru/ff0d67
HOMEHKJIAaTypa ca

43 |llonyyenue u 1 bu6bsauoTteka [JOK
XUMMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67
OCHOBaHUU ca

44 |KucaoThl: coCcTas, 1 bu6sunoteka [JOK
K1accupuKanus, https://m.edsoo.ru/ff0dfe
HOMEHKJIaTypa e2

45 |I[lonyyeHue U 1 bu6sunoTteka [JOK
XUMHYECKHe CBOMCTBA https://m.edsoo.ru/ff0dfe
KMCJIOT e2

46 |Conu (cpenHue): 1 bu6sunoteka [JOK
HOMEHKJIaTypa, https://m.edsoo.ru/00ad9
CIoCo6bI MOJYYEHHS, 474
XHUMHYECKHE CBOMCTBA

47 |llpakTHyeckas paborta 1 1 bubauoTteka LLOK
Ne 6. Pemienue https://m.edsoo.ru/00ad9
3KCIlepUMeHTaJIbHbIX b7c
3a/ia4 Mo TeMe
«OCHOBHBIE KJ1aCChI
HeopraHHUYeCKUX
coeTMHEeHHUN»

48 ['eHeTHYeCcKas CBSI3b 1 bubanoreka LIOK
MeXy KJaccaMu https://m.edsoo.ru/00ad9
HeopraHUYeCKUX a50
coeITMHEeHHU U

49 |06061IeHHE U 1 bubauoreka LIOK
chUCcTeMaTHu3alud https://m.edsoo.ru/00ad9
3HAHUU cb2

50 |KoHTposibHas paboTa 1 1 bu6snoTteka [JOK
Ne3 no Teme https://m.edsoo.ru/00ad9
"OCHOBHBIE KJIACChI ela
HeopraHHUYeCKHUX
coeJMHEHUH"

51 |IlepBble MONBITKH 1 bu6snoTteka [JOK
K1accupUuKaLuu https://m.edsoo.ru/00ad9

XHUMHWYECKHX
asieMeHTOB. [IoHATHE O

ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

Ne Tema ypoka KosinuecTBO 4acoB JaTta | dsieKTpoHHbIE IUPPOBHIE
n/ Bcer| KouTpouibh | [TpakTuyeck | 13Y4eHH o6pa3oBaTeJsibHbIE
1 0 | ble paboThbl | Me paGoThI A PECYpChI
rpyInax cXoAHbIX
3JIEMEHTOB
52 |llepuoauyeckuid 3akoH | 1 bubsaunoTteka [JOK
u [lepuoauyeckas https://m.edsoo.ru/00ada
CUCTeMa XUMHUYECKHUX 52c
aseMeHTOB /[. U.
MeHpeneeBa
53 |[lepuoapl, rpynimsl, 1 Bub6snoTeka LIOK
HOATPYIIIbI https://m.edsoo.ru/00ada
52c
54 |CTpoeHue aTOMOB. 1 bu6bsaunoTteka [JOK
CocTaB aTOMHBIX SieP. https://m.edsoo.ru/00ada
H3oTorbl 342
55 |Ctpoenue 1 Bbub6anoTeka [IOK
3JIEKTPOHHbIX https://m.edsoo.ru/00ada
000J104eK aTOMOB 6bc
3JIEMEHTOB
[leprogudeckoit
cucremsl /1. U.
MeHpeneeBa
56 |XapakTepucTrKa 1 Bbu6anoTeka [IOK

XMMHUYECKOTO0 3JIeMeHTa
110 ero NOJIOXKEHUIO B
[leprogudeckon
cucteme /. U.
MeHpeeeBa

https://m.edsoo.ru/00ada
824

57

3HayeHUe
[leproguyeckoro
3aKOHa /111 pa3BUTUA
HAayKH Y NIPaKTUKHU. /[,
H. MeHgeneeB —
Y4€HBIH, N1eJjaror U
IrpaKJaHUH

bubauoreka LIOK
https://m.edsoo.ru/00ada
96e

58

Pe3epBHBIY YPOK.
060611eHUEe U
cucTeMaTu3anus
3HaHUM /
Bcepoccurickas
npoBepoYHas paboTa

bubauoreka LIOK
https://m.edsoo.ru/00adb
33c

59

KoHTposibHas paboTa
Ne4 o Teme «CTpoeHue
aToma. XuMuyeckas
CBA3b» /
Bcepoccuiickas
npoBepoyHas paboTa

bubauoreka LIOK
https://m.edsoo.ru/00adb
486



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

Ne Tema ypoka KosinuecTBO 4acoB JaTta | dsieKTpoHHbIE IUPPOBHIE
n/ Bcer| KouTpouibh | [TpakTuyeck | 13Y4eHH o6pa3oBaTeJsibHbIE
1 0 | ble paboThbl | Me paGoThI A PECYpChI

60 |dsekTpooTpryaTesbHo | 1 bu6bsauoTteka [JOK
CTh aTOMOB https://m.edsoo.ru/00ada
XUMHUYECKUX ab8
3JIEMEHTOB

61 |MoHHasa xuMH4YecKasa 1 bubsunoTteka [JOK
CBA3b https://m.edsoo.ru/00ada

c34

62 |KoBaseHTHas 1 bubaunoreka LIOK
noJIipHasi XMMHUYecKast https://m.edsoo.ru/00ada
CBSI3b ab8

63 |KoBasieHTHast 1 bubsaunoTteka LJOK
HemnoJIspHas https://m.edsoo.ru/00ada
XUMUYecKasd CBA3b ab8

64 |CTeneHb OKMCIEHUS 1 bubanoreka LIOK

https://m.edsoo.ru/00ada
e28

65 |OxuciuTebHO- 1 BubsnoTeka LIOK
BOCCTAaHOBUTEJIbHbIE https://m.edsoo.ru/00adb
peakuuu 076

66 |OKHUCAUTENN U 1 bu6sunoteka [JOK
BOCCTAHOBUTEJIH https://m.edsoo.ru/00adb

076

67 |Pe3epBHBbIN YPOK. 1 bu6sunoTteka [JOK
06006111eH1Ee U https://m.edsoo.ru/00ad9
cUCTeMaTHu3alus cb2
3HaHUU 10 TEMe
«CtpoeHune aToma.

XuMH4yecKasi CBSI3b»

68 | Pe3epBHBbIN YPOK. 1 Bu6anoTeka LIOK
060611eHUE U https://m.edsoo.ru/ff0d61
CUCTeMaTHu3alus cb6
3HaHUU

OBIIEE KOJIMYECTBO 68 5 4

YACOB I10 [TPO'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne Tema ypoka KosinyecTBO 4yacoB JlaTa | DJ1eKTpoHHbIe IUPpPOBLIE
n/n W3y4YEeHU o6pa3oBaTe/ibHbIE
a1 pecypchl
Bcer | KontposabHsl | [IpakTHyec
0 e paboThl KHe
paboThI
1 |llepuopuyeckuu 1 bubaunoreka LIOK
3aKOH. https://m.edsoo.ru/00adb
[leproguyeckas 59e
CUCTEMA XMMHUYEeCKUX
asemeHToB /l. U.
MeHpeneeBa
2 |3aKOHOMEpHOCTH B 1 bubauoTteka LLIOK
M3MeHeHHUH CBOMCTB https://m.edsoo.ru/00adb
XUMHUYECKUX 6b6
3JIEMEHTOB MEPBBIX
TpPéX NMEePUO0B
3 |Knaccudukauus u 1 Bub6anoTeka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/00adb
HeopraHu4ecKux 7e2
BelleCTB
4  |Bujbl xXuMH4YecKoun 1 bubanoreka LIOK
CBSI3U U THUIIbI https://m.edsoo.ru/00adb
KPHUCTAJINYECKUX ac6t
peléToK
5 |KoHTposbHas paboTta 1 1
Ne1l o teme
«IloBTOpEHUE U
yrjy6JeHre 3HaHU#
OCHOBHBIX pa3/ieJi0B
Kypca 8 Kiacca»
6 |Knaccudukanus 1 bu6sunoTteka [JOK
XUMHUYECKUX peaKk i https://m.edsoo.ru/00adb
110 Pa3JIUYHbIM cb0
NpU3HaKaM
7 |lloHsAATHE O CKOPOCTH 1 bu6sunoTteka [JOK
XUMHUYECKOW peaKIUH. https://m.edsoo.ru/00adb
[TouaTtue o e9a
rOMOTeHHbIX U
reTeporeHHbIX
peakusx
8 |IlonsaTue o 1 bubaunoreka LIOK

XHUMHYECKOM
pPaBHOBECHH.
®akTOophbl, BAUSAIOIINE
Ha CKOPOCTb
XUMHUYEeCKOU peaKkLuu

https://m.edsoo.ru/00adc
28c



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

Ne Tema ypoka KosinyecTBo 4acoB Jata | DJ1eKTpoHHbIe IUPPOBLIE
n/mo M3y4eHHU o6pasoBaTesibHblE
1 pecypchl
Bcer | KonTtpoubHel | [IpakTryec
0 e paboThl Kue
paboThl
Y TIOJIOKEHH e
XUMHUYECKOTO
paBHOBeCHs
9 | OKuUCAUTENSBHO- 1 bubaunoreka LIOK
BOCCTaHOBUTEJIbHbIE https://m.edsoo.ru/00adc
peakuuu ade
10 |Teopus 1 bu6bsauoTteka [JOK
3JIEKTPOJIUTUYECKOHU https://m.edsoo.ru/00adc
JUCCOLMAllHH. dé68
CusibHbIE U c/1abble
3JIEKTPOJIUTHI
11 |HoHHBIe ypaBHEeHUA 1 bubauoTteka LLOK
peakIui https://m.edsoo.ru/00add
448
12 |Xumuyeckue cBovictBa| 1 bubauoreka LIOK
KHCJIOT U OCHOBAHUH B https://m.edsoo.ru/00add
CBeTe Mpe/ICTaBJeHUuN 5d8
006
3JIEKTPOJIUTUYECKOMN
JIUCCOLTMAIUH
13 |Xumuyeckue cBomctBa| 1 bubanoreka LIOK
coJiel B cBeTe https://m.edsoo.ru/00add
npezicTaBJeHUN 06 8b2
3JIEKTPOJIUTHUYECKOH
JIUCCOITMAIUH
14 |Illondartue o rugaposuse | 1 bu6sunoTteka [JOK
cosieit https://m.edsoo.ru/00add
9d4
15 |O6Gob61eHue U 1 bu6sunoreka [JOK
cucTeMaTH3alusd https://m.edsoo.ru/00add
3HAHUU diz2
16 |llpakTuueckas pabora| 1 1 bu6sunoTteka [JOK
Ne 1. «Pemenue https://m.edsoo.ru/00add
3KCIlepUMeHTaJIbHbIX bfa
3asa4y»
17 |KoHTpoJsibHas paboTa 1 1 bu6sunoTteka [JOK
Ne2 no Teme https://m.edsoo.ru/00add
«JJIEKTPOJIMTUYeCKas ecO
JIUCCOIUAIMS.
XuMuyeckue peakiuu
B pacTBoOpax»



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

Ne Tema ypoka KosinyecTBo 4acoB Jata | DJ1eKTpoHHbIe IUPPOBLIE
n/mo M3y4eHHU o6pasoBaTesibHblE
1 pecypchl
Bcer | KonTtpoubHel | [IpakTryec
0 e paboThl Kue
paboThl

18 |O6masn 1 bubsunoTteka LJOK
XapaKTepUCTUKa https://m.edsoo.ru/00add
rajloreHoB. fe2
XvMHU4YecKue CBOMCTBA
Ha puMepe xjaopa

19 |XnopoBoaopoa. 1 bubanoreka LIOK
CosiiHag KUCI0TA, https://m.edsoo.ru/00ade
XUMHUYECKHe CBOUCTBA, 104
MOJIyYeHME,
pUMeHEeHHE

20 |I[pakTtuueckas pabora| 1 1 bubauoTteka LLOK
Ne 2 o Teme https://m.edsoo.ru/00ade
«IlonyyeHue consiHOU 348
KUCJIOTBI, U3yYeHue eé
CBOUCTB»

21 |BbiuncieHus Mo 1 bubauoreka LIOK
ypaBHEHUSIM https://m.edsoo.ru/00ade
XUMUYECKUX peaKLnH, 488
€CJI1 OZIUH U3
peareHTOB /laH B
U30bITKE

22 |O6masa 1 bubanoreka LIOK
XapaKTepHUCTHKa https://m.edsoo.ru/00ade
3JieMeHTOB VIA- 64a
TPYIIIIBI

23 |AnnoTponHble 1 BubaunoTteka LLOK
Mo pUKALIUH CEPBI. https://m.edsoo.ru/00ade
HaxoxzaeHue cepbl U 64a
eé coeJMHEHUH B
npupojie. XuMHuecKue
CBOWCTBA Cephl

24 |CepoBojopof, 1 bubanoreka LIOK
CTpOEHMUE, https://m.edsoo.ru/00ade
dusuyeckre u 802
XUMHYeCKHe CBOMCTBA

25 |Okcuppl cepbl. CepHasi | 1 bu6snoTeka [JOK
KUCJI0Ta, pusndeckue https://m.edsoo.ru/00ade
U XUMHUYECKUe a28
CBOMCTBa,
npUMeHeHHue



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

Ne Tema ypoka KosinyecTBo 4acoB Jata | DJ1eKTpoHHbIe IUPPOBLIE
n/mo M3y4eHHU o6pasoBaTesibHblE
g pecypchl
Bcer | KonTtpoubHel | [IpakTryec
0 e paboThl Kue
paboThl

26 |XuMuyeckue peakuuy,| 1 bubsunoTteka LJOK
JIeXKalllie B OCHOBeE https://m.edsoo.ru/00ade
NPOMBIIIJIEHHOTO c8a
crnoco6a noJy4yeHus
CEPHOU KUCJIOTBHIL.

XuMudeckoe
3arpsisHeHue
OKpYy>KarolleH cpelbl
COeJIMHEHUSIMU CEPbI

27 |BbluncieHue 1 bubauoreka LIOK
MacCcoBOH J1O/IH https://m.edsoo.ru/00ade
BBIXO/Ia IPOAYKTA c8a
peakiu

28 |Oo6wasn 1 bubauoreka LIOK
XapaKTepUCTHKa https://m.edsoo.ru/00ade
3JieMeHTOB VA- eab
rpymnimsl. A30T,
pacnpocTpaHeHHUE B
npupoze, pusrudeckue
Y XUMUYeCKHe
CBOKMCTBaA

29 |AMMuak, ero 1 bubanoreka LIOK
dusunyeckue u https://m.edsoo.ru/00adf
XUMUYECKHe CBOHCTBA, 004
oJiyueHue u
npuMeHeHUe

30 |llpakTuueckas pabota| 1 1 Bu6anoTeka [IOK
Ne 3 o Teme https://m.edsoo.ru/00adf
«IlonyyeHne aMMuaka, 180
M3y4YeHHue ero
CBOMCTB»

31 |A30THag KHCJ0Ta, eé 1 bubauoreka LIOK
dusunyeckue u https://m.edsoo.ru/00adf
XUMHYECKHe CBONCTBA 306

32 |HWcnoJsib3oBaHue 1 bubaunoreka LIOK
HUTPATOB U CoJiel https://m.edsoo.ru/00adf
aMMOHUA B KaueCTBe 518
MUHepPaJIbHBIX
yA,00peHU.

XuMHu4eckoe
3arpsisHeHUe
OKpY>Kalolleil cpe/ibl
COeIMHEHUSIMH a30Ta



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

Ne Tema ypoka KosinyecTBo 4acoB Jata | DJ1eKTpoHHbIe IUPPOBLIE
n/mo M3y4eHHU o6pasoBaTesibHblE
a1 pecypchl
Bcer | KonTtpoubHel | [IpakTryec
0 e paboThl Kue
paboThl

33 |®ocdop. Okcup, 1 bu6bsauoTteka [JOK
docdopa (V) u https://m.edsoo.ru/00adf
dochopHas Kuca0Ta, 68a
dusnyeckue u
XUMHYeCKHe CBOHCTBA,

HoJIyyeHue

34 |HcnoJsib3oBaHUE 1 bubsaunoTteka LJOK
docdaToB B KauecTBe https://m.edsoo.ru/00adf
MUHepaJbHbIX c20
yA0OpeHU.
3arpsisHeHue
IPpUPOJHOU CpeJbl
dochaTtamu

35 |Yraepog, 1 bubauoreka LIOK
pacrnpocTpaHeHUe B https://m.edsoo.ru/00adf
npupoje, pusnyeckue d9c
U XUMHYeCKUe
CBOMCTBA

36 |Okcujpl yriaepojaa, ux 1 bu6sunoTteka [JOK
dusndeckue u https://m.edsoo.ru/00adf
XUMHYeCcKHe CBOHCTBaA. ebe
JKOJIOTUYEeCKHE
npo6JieMbl, CBSI3aHHbIE
C OKCH/IOM yrJjiepoza
(1v)

37 |¥YrosabHas KUCJOTA U 1 bubauoreka LIOK
eé cosu https://m.edsoo.ru/00ae0

06¢c

38 |llpakTuueckas pabora| 1 1 Bub6anoTeka [IOK
Ne 4 no Teme https://m.edsoo.ru/00ae0
"[lonyyeHue 27e
YIJ€KUCJI0TO rasa.

KauecTBeHHad
peakius Ha KapboHaT-
MoH"

39 |IlepBOoHavyaJibHbIE 1 bu6sunoTteka [JOK
MIOHATHS 00 https://m.edsoo.ru/00ae0
OpraHUYecKux S54e
BellleCcTBax Kak o0
COoeJIUHEeHUSIX
yriaepoja



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e

Ne Tema ypoka KosinyecTBo 4acoB Jata | DJ1eKTpoHHbIe IUPPOBLIE
n/mo M3y4eHHU o6pasoBaTesibHblE
a1 pecypchl
Bcer | KonTtpoubHel | [IpakTryec
0 e paboThl Kue
paboThl

40 |KpeMHuM u ero 1 bu6bsauoTteka [JOK
COeIMHEHHUS] https://m.edsoo.ru/00ae0

80a

41 |llpakTuyeckas pabora| 1 1 bubauoTteka LLOK
Ne 5. Pemienue https://m.edsoo.ru/00ae0
3KCIIepUMeHTaJbHbIX bf2
3a/a4 1o TeMe
«BaxkHenmue
HeMeTaJlJIbl U UX
coeUHEeHUs»

42 |KoHTposibHas paboTa 1 1 bubauoTteka LLOK
Ne3 no Teme https://m.edsoo.ru/00ae0
«BaxkHenmue el8
HeMeTaJlJIbl U UX
COeJUHEHUSI»

43 |O6was 1 bubauoreka LIOK
XapaKTepUCTUKa https://m.edsoo.ru/00ael
XUMUYECKUX 03e
3JIeMEHTOB —

METaJLJIOB.
MeTannuyeckasi cBsI3b
U MeTaJlJInuecKast
KpHUCTa/JInYecKasi
pewméTka. Pusnyeckue
CBOMCTBA METAJIJIOB

44 |XuMu4yeckue cBoucTtBa| 1 bubauoreka LIOK
METaJLJIOB. https://m.edsoo.ru/00ael
JJIEKTPOXUMUYECKU U 156
pAJ HanpsHKeHU N
MeTaJlJIOB

45 |061mue crnocoobl 1 bu6sunoreka [JOK
MOoJIy4eHHs] METAJLJIOB. https://m.edsoo.ru/00ael
CniaBbl. Beruncienus 156
110 ypaBHEHHUSIM
XMMUYECKUX PEAKIIUH,
€CJI OJIUH U3
peareHTOB COAEPXKUT
npuMecu

46 |IloHdaTHE O KOPPO3UU 1 bu6snoTeka [JOK

METaJIJIOB

https://m.edsoo.ru/00ael
278



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278

Ne Tema ypoka KosinyecTBo 4acoB Jata | DJ1eKTpoHHbIe IUPPOBLIE
n/mo M3y4eHHU o6pasoBaTesibHblE
g pecypchl
Bcer | KonTtpoubHel | [IpakTryec
0 e paboThl Kue
paboThl
47 |llleno4yHble MeTaJJbl 1 bubsunoTteka LJOK
https://m.edsoo.ru/00ael
4b2
48 |Oxkcuabl U 1 bubaunoreka LIOK
TUAPOKCU/bI HATPUS U https://m.edsoo.ru/00ael
KaJud 4b2

49 |lllenoyHO3€eMeJIbHbIE 1 bubsunoTteka LJOK
MeTaJlJIbl — KaJbIUH U https://m.edsoo.ru/00ael
MarHuu 5e8

50 |BakHeMmive 1 bu6sunoteka [JOK
COeIMHEeHHUA KaJIbLIUs https://m.edsoo.ru/00ael

S5e8

51 [O6o61eHue 1 1
cHCcTeMaTH3alus
3HAHUM

52 |XKécTkocTb BOJbI U 1 bubauoreka LIOK
CIIOCOOKI eé https://m.edsoo.ru/00ael
yCTpaHEeHUA 886

53 |llpakTuueckas pabota| 1 1 Bub6anoTeka [IOK
Ne 6 o Teme https://m.edsoo.ru/00ael
"JKécTtKocTb BOJbI U ae8
METO/bI €€
yCTpaHeHUs"

54 |AnmoMuHUN 1 bubanoreka LIOK
https://m.edsoo.ru/00ael
c64

55 |AmdoTepHbie 1 bu6sunoTteka [JOK

CBOMCTBa OKCHJa U https://m.edsoo.ru/00ael
THAPOKCHUJA c64
56 |XKeneso 1 bu6sunoreka [JOK
https://m.edsoo.ru/00ael
dd6
57 |Okcuppbl, THAPOKCHBI 1 bubauoreka LIOK
U coin xkesiesa (II) u https://m.edsoo.ru/00ae3
*kesesa (III) 5e6

58 [060611eHue U 1
cucTeMaTH3alus
3HaHUHU

59 |IlpakTuueckas paborta| 1 1 bu6sunoTteka [JOK
Ne 7. Pemienue https://m.edsoo.ru/00ae3
3KCIlepUMeHTaJIbHbIX de8



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

n/mo

Tema ypoka

KosimyecTBO 4acoB

Jarta
V3y4YeHU
g

JJieKTpOHHbIE [UPPOBLIE
o6pasoBaTesibHblE

pecypchl

Bcer

KoHTpoJIbHBI
e paboThl

[IpakTHyec
Kue
paboThl

3a/Ja4 110 TeMe
«Baxkuenmue
MeTaJlJIbl U UX
coeJIUHEHUSI»

60

BeruuvcieHus no
ypaBHEHUSIM
XUMHYECKUX PeaKILri,
€CJIY OJIVH U3
peareHTOB JjaH B
U30BITKE WIH
COZEPKUT MPUMECH.
Beruucaenus
MacCOBOM JI0JIH
BbIX0/]a IPOAYKTA
peaknu

bubsunoTteka LJOK
https://m.edsoo.ru/00ael
750

61

060611eHUEe U
CcHCTeMaTH3alus
3HaHUH

62

KoHTpoJibHast paboTa
Ne4 o Teme
«BaxkHelME
MeTaJlJIbl U UX
coeJMHEHHUSI»

63

BemecTBa u
MaTepuasbl B
II0BCE/IHEBHOM KU3HH
yeJiOBeKa

bubanoreka LIOK
https://m.edsoo.ru/00ae3
f50

64

XuMU4YeckKkoe
3arpsi3HeHue
OKpYy2KarwlieH cpesbl

bubanoreka LIOK
https://m.edsoo.ru/00ae4
270

65

PoJib XMMUH B
pelieHUH
9KOJIOTHYECKHUX
npo6Jsem

bubauoreka LIOK
https://m.edsoo.ru/00ae4
270

66

Pe3epBHBIN YPOK.
060611EeHHE U
cYCcTeMaTHu3alus
3HaHUU

bubauoreka LIOK
https://m.edsoo.ru/00ae0
d0a

67

Pe3epBHBIN YPOK.
060611EeHUE U
CHCTeMaTHu3alus
3HaHUU

bubaunoreka LIOK
https://m.edsoo.ru/00adb
33c



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Ne Tema ypoka KosinyecTBo 4acoB Jata | DJ1eKTpoHHbIe IUPPOBLIE
n/mo M3y4eHHU o6pasoBaTesibHblE
A pecypchl
Bcer | KonTtpoubHel | [IpakTryec
0 e paboThl Kue
paboThl
68 |Pe3epBHBbIN YPOK. 1 bu6bsauoTteka [JOK
06006111eHUE U https://m.edsoo.ru/00ad9
cUCTeMaTHu3anusa cb2
3HAHUU
OBLIEE KOJIMYECTBO 68 4 7
YACOB I10 [TPOTPAMME

MPOBEPSEMBIE TPEFOBAHUSA K PE3YJLTATAM OCBOEHHMSI OCHOBHOM
OBPA30BATEJILHOM ITPOI' PAMMBI

8 KUIIACC
Kona . .
DT IIpoBepsieMble peaMeTHBIE Pe3yJaIbTaThl 0OCBOEHHS OCHOBHOIH 00pa3oBaTeIbHOM
o — NMPOrpaMMbl OCHOBHOTI'0 0011110 00pa3oBaHusi
1 ITo Teme: «IlepBoHAYATHHBIC XMMIYECKHE TOHSITH
PacKpbIBaTh CMBICT OCHOBHBIX XMMHMYECKHX MMOHSATHI: aTOM, MOJIEKYJia, XUMHUECKUI DIEMEHT,
MPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, CMeCh (OAHOPOAHAs U HEOJHOPOIHAs), BaJCHTHOCTH,
OTHOCHUTENIbHASI aTOMHASI ¥ MOJIEKYJISIpHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca,
1.1 MaccoBas IOl XUMUYECKOTO 3JIEMEHTA B COSJAMHEHNH, MOJSIPHBIA 00BEM, XUMHUECKas PEaKIIHs,
KIacCU(PUKAIMA PEaKIUi: peakiui COSAMHEHUS, PEaKiui pPazIOXKEeHHs, PEaKIMU 3aMEIICHHUS,
peakiuu oOMeHa, 9K30- M JHJOTEPMUYECKHE pPEaKlluu, TEeIIoBON 3¢ (eKT peakiuu, pacTBop,
MaccoBasi 0TSl BelecTBa (MPOIEHTHAsT KOHIIEHTPAIIKsI) B PACTBOpE
1 2 I/IHHIOCTpI/IpOBaTL B3aMMOCBS3b OCHOBHBIX XUMHWUYCCKUX HOHSITI/Iﬁ J51 HpI/IMCHHTL 3TU MOHATUA HpI/I
' OIMCAaHUU BELIECTB U UX IPEBpAILEHUI
13 HCTIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIUISI COCTaBJICHUS (POPMYIT BEIIECTB ¥ YPAaBHCHUN XHUMH-
' YECKUX PEaKIuii
14 PacKpbhIBaTh CMBICI 32aKOHOB COXPAaHEHUSI MACChI BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKY-
' JIIPHOTO YUCHMsI, 3aKOHa ABOTapO
15 OHpeZ[eJ'ISITL BAJICHTHOCTBb AaTOMOB 3JICMCHTOB B 6I/IHapHI:IX COCIMHCHUAX
16 KJIACCU(PHUIIMPOBATh XUMHUECKHE peakiiu (M0 YUCITy U COCTaBY YYACTBYIOIIUX B pEaKIUH Be-
' MIECTB, 10 TEIIOBOMY 3 (heEKTY)
1.7 BBIUUCIISATh OTHOCUTEILHYIO MOJIEKYISPHYIO M MOJISIPHYIO MAcChl BELIECTB
1.8 BBIYHCIISITH MACCOBYIO JTOJTIO XHMHUYECKOTO 3JIEMEHTA 110 (hOpMYyJIe COCTUHEHHS,
1.9 BBIYHMCIIATH MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE
1 10 ]'IpI/IMeHHTB CCTCCTBGHHOHayLIHI)IC METOAbI IIO3HAHUS — Ha6J'HO}1€HI/Ie, I/I3MepeHI/Ie, MO)ICJ'H/IpOBaHI/Ie,
' AKCTIEPUMEHT (pEaThbHBINA U MBICTICHHBIN )
2 ITo Teme: «BaxkHele npecTaBuTeNId HEOPraHMUYECKUX BEHIECTBY
2.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHUN: OKCUJ, KUCJIOTa, OCHOBAHHE, COJIb
2.2 OMNpeessITh MPHHAJICKHOCTD BEIIECTB K ONPENCAEHHOMY KJlacCy COeTMHEHHMIA 1o (hopMyiamMm



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Kon

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 06pa30BaTe/IbHOM

NpoBEpAEMOTO NPOrpaMMbl OCHOBHOT'0 0011[er0 00pa3oBaHusl
pe3yjabTata
2.3 KJIaCCU(HUIIIPOBATH HEOPTaHIMUESCKHE BEIECTBA
XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB PA3MUYHBIX KIACCOB,
2.4 MOATBEPIKIAsl OMMMCAHUE IPUMEPAMH MOJICKYIISIPHBIX YPaBHEHHH COOTBETCTBYIOMINX XUMUIECKUX
peaxiun
95 MPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBHCHMOCTH OT MX KQUE€CTBEHHOTO COCTaBa, BO3MOKHOCTH
' MPOTEKAHMS XMMHUYECKUX IPEBPAIICHU B PA3IMIHBIX YCIOBHIX
CJICZIOBATh TPABIIaM IOJh30BAaHUS XUMHUYECKON MOCYIOH W 71a0OpaTOPHBEIM 00OpYyIOBAHUEM,
a TaKkXkKe mpaBuiiaM OOpaIIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMHU I10 BBITIOTHEHHIO
a00paTOPHBIX XHUMHUYECKHX ONBITOB IO MOIYYEHHIO M COOMpPaHUIO Ta3000pa3HBIX BEIECTB
2.6 (BomopoJia ¥ KHCJIOPOJa), TIPUTOTOBJICHHIO PACTBOPOB C ONpecIEHHON MacCcOBOW Joyield pac-
TBOPEHHOTO  BEIECTBA, IUIAHUPOBATH M TIPOBOMUTH  XMMHUYECKHE  JKCIICPUMEHTBI
MO0 pAcIO3HABAHHWIO PACTBOPOB IIENOYEH M KHCJIOT C MOMOIIBI0 HMHAWKATOPOB (JAKMYC,
(dheHonbTaenH, METHIIOPAHK U IPYTHE)
2.7 MPOBOJIMTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEaKIINU
ITo Teme: «llepmommueckuii 3akoH u Ilepmoanueckas cucrema xumudeckux snmemeHToB Jl. U.
3 MengeneeBa. CtpoeHHe aTroMOB. XuMHYECKas CBs3b. OKHCIHTETHFHO-BOCCTaHOBUTEIIHHEIC
peaKIIN
pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYCCKHX MOHSATHI: SIIPO aToMa, JICKTPOHHBIA CIION aToma,
3.1 aToMHasi OpOUTaNb, paAlyC aroMa, XUMHUYECKasl CBS3b, MOJLIPHAS M HETOJIpHAs KOBAJICHTHAS
CBSI3b, AJIEKTPOOTPUIIATEIILHOCTD, HOHHAS CBSI3b, IOH, KATHOH, aHUOH, CTETIEHb OKUCIICHIS
3.2 KJIACCU(DHUIIIPOBATH XUMHYCCKUE ITIEMEHTBI
OIMMCHIBATh M XapakTepu3oBaTh TabmmuHyro (opMmy Illeprmommdeckoll CHCTEMBI XHMHYECKHX
3.3 JJIEMEHTOB: Pa3IHyaTh MOHATUS «TJIaBHAs moarpymma (Arpymnmna)y u «mnodounas moarpynma (b-
TPYIIA)y», «MAIBIE» U «OOJIBIINEY TEPHOJIbI
packpsiBaTh cmbich [lepuognueckoro 3akona J[.M. MenneneeBa: 1€eMOHCTPUPOBATh MIOHUMaHUE
3.4 MEPUOMYECKOI 3aBHCHMOCTH CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT MX HonokeHws B [leprnomu-
YECKOM CHCTEME
COOTHOCHUTH 0003HAaYCHNUS, KOTOpBIe HMEIOTCs B Tabnmie «lleproandeckas cucTeMa XUMHUIECKUX
35 anementoB J[.J1. MenneneeBa» ¢ YHCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMUYECKUX
' 9JIEMEHTOB (cocTaB " 3apsa a1pa, obmiee YHCIIO 3JIEKTPOHOB
U pacTpeIeNICHUE HX 10 YJICKTPOHHBIM CIIOSIM)
3.6 OTIPEEISITh CTENICHD OKHCIICHSI DJIEMEHTOB B OMHAPHBIX COSTMHEHHUSIX
37 OIIPELEIATh BUJ XUMHUYECKOMN CBs3U (xoBaNieHTHAsI u MOHHA)

B HCOPTaHUYCCKUX COCAUHCHUAX




9 KJIACC

Kon IIpoBepsiemble MpeAMeTHbIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOM
TIPOBEPEMOTO 0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTarTa
1 ITo Teme: «BemecTBo 1 XMMHUYECKas! PEAKIU»
PacKpBIBATh CMBICT OCHOBHBIX XHMUYECKUX MOHSATHHA: PACTBOP, MIEKTPOIUTEI, HEAJIEKTPOIHUTHL,
3NEKTPOJIUTHYECKAs JUCCOLUALUs, pPeaklMM HOHHOrO OOMEHa, KaTaau3aTop, XUMHUYECKOe
11 paBHOBecue, 00OpaTHUMble M HEOOpaTUMBIC PEAKLUU, OKUCIUTEILHOBOCCTAHOBUTEIIBHBIE PEaK-
' IIUH, OKFCIINTEIb, BOCCTAHOBHUTEIH, OKUCIICHHE K BOCCTAHOBJICHUE, aJUTOTPOIIHS, aM(pOTEpHOCTS,
XIUMAYECKasi CBs3b (KOBAJICHTHAS, WOHHAs, METAJUTMUECKast), KPUCTAJUTMUECKas pemeTKa,
CILIaBBl, CKOPOCTh XUMUYECKOH peaKiiuu
12 WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHITUNA U IPUMEHATh 3TH OHSATHUS [IPH
' OTIMCAHNH BEUIECTB M UX NPEeBpaIleHuN
13 COCTABJIATh YPABHEHUS 3JICKTPOIUTHUECKON JUCCOLMANMU KUCIOT, LIeJ04Yel U colieil, MoyHbIe
' U COKpAIIEHHbIE YPAaBHEHUsI PeaKlii HOHHOro 0OMEHa
14 PacKpBIBATh CYITHOCTH OKUCIUTEIEHO-BOCCTAHOBUTENBHBIX PEaKIUI IIOCPEICTBOM COCTABIICHHUS
' 3IEKTPOHHOTrO OanaHca ITUX PEeaKIHii
1.5 IPOBOAMTE Pacy€Thl MO YPABHEHUIO XUMHUECKON PEaKIIUU
2 ITo Temam: «HemeTamutel 1 ux coequHEHISD) U «MeETaIlTbl ¥ MIX COCTMHEHISD)
XapaKTepu30oBaTh (ONMUCHIBATh) OOIMME U cHeNU(UYECKHEe XUMHUYECKHE CBOMCTBA MPOCTBIX
2.1 U CTIOKHBIX BEIIECTB, MOATBEPXKIAs OIMCAHUE TPHMEPaMH MOJEKYJSIPHBIX H HOHHBIX
YpaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHHA
99 COCTABJIATh YPABHEHUsI PEaKLuii, MOATBEP>KAAIOIIMX CYLICCTBOBAHHE I'€HETHYECKOM CBSI3U
' MEXIY BElIeCTBAMU PA3IMYHbIX KJIACCOB
23 MIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX CTPOCHHSI, BOSMOXXHOCTH IIPOTEKAHUS
' XUMHYECKUX NPEBPAIIEHHI B PA3IUYHBIX YCIOBUIX
CIIEZIOBATh TPABIIaM IOJB30BaHUSA XUMHUYECKOH ITOCYAOH M TabopaTOpHBIM 00OPYHZOBaHHEM,
24 a TakKe MpaBUiIaM OOpAaIIEeHUs C BEIIECTBAMH B COOTBETCTBUH ¢ HHCTPYKLIUSMH IO BBITIOJIHE-
' HUIO JJa0OPAaTOPHBIX XUMUYECKUX OIBITOB I10 MOTYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMuaka M yrieKHucioro rasa)
MPOBOAMTE PEAKINH, MOATBEPKAAIOIINE KaYeCTBEHHBIH COCTAB Pa3IMYHBIX BEIIECTB: Paclo3Ha-
25 BaTh OINBITHBIM IyTEM XJIOPHI-, OPOMUJI, HOIUI, KapOoHAT, (ocdar, CHIIMKAT, Cynbdar, THIPO-
KCHUJIMOHBI, KATHOHBI aMMOHUS, MOHBI HM3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOIHBIX
pacTBOpax HEOPTaHMUECKHUX BEIICCTB
3 Ilo Teme: «XuMUS U OKpYyKaAKOMIAs CPEIAN
3.1 pacKpbIBaTh CMBICT OCHOBHBIX XUMUUeckuX nmousatui: [TJIK BeniecTBa; KOppo3usi METAIIIIOB
MPUMEHATH OCHOBHBIE OTIEpaIlii MBICIUTEIBHON AEITEIFHOCTH — aHAIN3 U CHHTE3, CPaBHEHHE,
3.2 0000IIeHne, CHCTEMaTH3ANNIO0, BEISIBICHUE MPHYNHHO-CIICACTBCHHBIX CBSI3eH — JJIS M3YUCHUS
' CBOWCTB BEIIECTB M XHMHYECKUX PEaKIMH; €CTCCTBCHHOHAYYHBIC MCTOMABI MO3HAHMSA — Ha-
OoeHNe, I3MEPEHUE, MOACTUPOBAHNE, SKCIEPUMEHT (peasibHBII U MBICIICHHBIN)
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HepBOHa‘-IaHBHI)Ie XUMHNYCCKHUEC IMOHATHUA

11

[Ipeamer xumuu. Poss XxuMun B )KU3HU YeIoBeKa. XUMUs B cucTeMe HayK. Tena u BemectBa. Ouzndeckue
CBOMCTBA BENIECTB. ATperaTHOe COCTOSIHHE BEIECTB

1.2

ITonsTHEe 0 MeTOAX MO3HAHMsI B XMMHH. YncThie BenecTBa M cMecH. CIocoObl pa3ielieHus] cMecei

1.3

ATOMEI 1 MOJICKYJIBI. Xumuaeckue d7eMeHThl. CUMBOIBI XUMHYECKHX JJIEMEHTOB. HpOCTLIC H CIIOKHBIC
BCIICCTBA. ATOMHO-MOJ’IeKyanHOe YUCHHUE

14

Xummyeckass popMmyia. BaJeHTHOCTH aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BeniectB. OTHocuTeNnbHas aroMHas Macca. OTHOCUTENbHAas MOJIEKYJsipHas Mmacca. MaccoBas A0
XUMHUYECKOT0 JIEMEHTA B COSTUHEHUN

15

KomnyectBo BemectBa. Momb. MomsipHass macca. B3amMocCBs3p KOMHYECTBA, MAacChl W YUCHA
CTPYKTYPHBIX SIAVHHII BemecTBa. Pacyérel mo GpopMyiaM XUMUYIECKHX COSTUHCHHH

1.6

Odu3nyeckre U XUMUYECKUE SBICHUS. XUMUYECKash Peakius U e€ mpu3Hakd. 3aKOH COXPAHCHHS MAaCcChl
BelIecTB. XuMuieckue ypaBaenus. Kiaccudukaius XUMUYECKIX PEakiuii (COSAUHEHNUS, Pa3IOKCHHU,
3aMeneHus, 0OMeHa)

1.7

XUMHUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUUYECKON MOCYI0H, C MpaBUiIaMu paboThI B JabopaTopun
U npuéMamu oOpalleHus ¢ 1a00opaTopHBIM 000pYIOBaHUEM, U3yUCHHE U ONHMCAHUE (PU3UUECKUX CBOICTB
00pa3IoB HEOPraHMYECKHMX BEHIECTB, HAOMIONeHHMEe (U3MUYECKHX (IUIaBICHHE BOCKA, TasHHE JbJA,
pacTupaHue caxapa B CTyIIKe, KMIIEHHE U KOHAEHCALUs BOIbI) U XUMHUYECKHX (FOpEHHE CBEYH, ITPOKa-
JUBAaHUE MEIHOM NMPOBOJIOKHU, B3aUMOJEIICTBHE Mela ¢ KUCIOTOM) sIBIECHUM, HAaOMI0IeHUE U OIUCAaHUE
IIPU3HAKOB MPOTEKaHMUs XUMUUYECKHUX PeakLui (pa3nokeHue caxapa, B3auMoICHCTBUE CEpHOI KUCIOTHI €
xnopunoM Oapus, pasnoxeHue ruapokcuaa memu(ll) mpm HarpeBaHwWm, B3amMOJCHCTBHE jkele3a ¢
pactBopoMm comu Menu(ll), m3ydenne cnocoOoB pasieneHus cMecel (C MOMOIIBIO MarHuTa, (QHIIb-
TpOBaHME, BBHIMAPHBAHHUE, AUCTWIUIAIMSA, Xpomarorpadus), MPOBEACHHE OUYUCTKH IOBAapEHHOH coJln,
HaOJIIOICHNE U ONMCAHUE pPEe3yJbTaTOB IPOBEICHUS OMNBITA, MIUTIOCTPUPYIOMIETO 3aKOH COXpPaHEHMS
MAacChl, CO3[aHUE MOJENIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX)

Baxueiinme npencTaBUTENN HEOPraHUYECKUX BEIIECTB

21

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — sieMeHT W mpocToe BemiecTBo. HaxokneHue
KHCIIOpOJa B Ipupoie, GPU3NUECKIe M XUMUIECKUe CBoHCTBa (peakunu ropenust). Oxcunsl. [Ipumenenne
kucnopoga. CrocoObl TOJMyYeHHsT KUCIOpOAa B JaOOpaTOpHMH W TPOMBIIUICHHOCTH. KpyroBopor
KHciopoa B mpupoje. O30H — anIoTponHast MOAN(UKAIKS KUCIOPOaa

2.2

TermnoBolt 3(h(eKT XUMUYECKONH pEeaknud, TePMOXUMHUYECKHE YPaBHEHUS, DK30- W YHIOTCPMHUCCKHE
peakuuu. TOIDIMBO: YyTONIb U METaH. 3arps3HEHAE BO3IyXa, yCHICHUE TAPHUKOBOTO Y (PeKTa, pa3pyIIeHue
030HOBOTO CJIOSI

2.3

BO,I[OpOZ[ — 9JIEMCHT W IPOCTOEC BECIICCTBO. Haxoxnenue BOOOpPOAa B IIpUPOJEL, (1)I/ISI/I‘I€CKI/IC 1 XUMHUYCCKHUC
CBOﬁCTBa, IPUMCHCHHC, CIIOCOOBI TTOJTYYCHMS. Kucmorts! u comu

24

ModsipHblii 006EM Ta30B. PacuéThl M0 XUMHUECKUM YPaBHCHHUSIM

2.5

@uspyeckre CBOKCTBA BOAbL. Bonma kak pactBoputenb. PactBopel. HacbllleHHBIE U HEHACBHILICHHBIE
pacTBOpbl. PacTBOPMMOCTB BEIECTB B BOAE. MaccoBas [0 BEHIECTBA B PacTBOpE. XHMHUYECKHE
cBoiictBa Bozbl. OcHOBaHus. Ponb pacTBOpoB B Mpupoje U B JKU3HU uernoBeka. KpyroBopor Boxbl B
npupoje. 3arpsisHeHue NpUpoAHbIX BoA. OXpaHa U OUUCTKA IPUPOAHBIX BOJ
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Knaccudukamnus Heoprannveckux coepauneHuit. Okenapl. Kimaccngukanus okcHIoB: colieoOpas3yromue
(ocHOBHBIE, KHCIIOTHBIE, aM(pOTEpHBIE) U HecoleoOpasytomue. HomenknaTypa okcumoB. Ousndeckue u
XUMHUYECKHE CBOHCTBA OKCHIOB. [loiTyueHne oKCHIoB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHW: INENOYM W HEpPaCTBOPHMBIC OCHOBaHWsA. HoMeHKnaTypa
ocHoBaHMM. DU3NYECKNE U XUMUYECKHE CBOMCTBA ocHOBaHUH. [lonyueHne ocHoBaHMit

2.8

Kucnotel. Knaccudpuxanuss xucnor. Homenknarypa kuciaoT. @u3nuecKkue M XUMHYECKHE CBOMCTBA
kucyoT. Psin aktuBHOCTH MeTasioB H.H. beketosa. Ilosydenne kucimot

2.9

Comu. Homenknatypa coneit. duzndeckne u XxumMuaeckre cBorctpa coneil. [lomyuenue coneit

2.10

I'eneTnueckas CBSI3b MCXKAY KJIaCCaMU HCOPraHUICCKUX COEJIMHEHUM

211

XuMIYecKHui SKCIIEPIMEHT: KaueCTBEHHOE OIIpEeTICHNE COACPIKaHMA KICIOPOa B BO3IyXe, IOMyYeHNE,
coOmpanye, pacrio3HaBaHNE U W3yUCHHE CBOMCTB KHUCIOpPOJa, HAOMIOACHNE B3aUMOACHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHUS BOHUKHOBEHUS U TIPEKpAIlleHHs ropeHus (TI0kKapa), 03HAKOMIICHHE ¢ 00pa3liamMu
OKCHJIOB U OIIHCaHKE UX CBOWCTB, TIOJyueHHEe, COOMPaHUE, pACIIO3HABAHIE U H3YUCHIE CBOMCTB BOOPOAA
(ropenue), B3aumojeiictBue Bomopoma ¢ okcuwaoMmM  Memu(Il)  (BOBMOXKHO — HCIOJIb30BaHHE
BHJICOMATEPHAIIOB ), HAOJIIOJICHHE O0Pa3IIOB BEMIECTB KOJMYESCTBOM 1 MOJIb, HCCIIeTIOBaHHE 0COOESHHOCTEH
pPAcTBOPECHHUST BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO, IMPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHOM
MaccOBOH J1oJieil paCTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBHE BOBI C METAIIIaMU (HATPHEM U KalbIIEM )
(BO3MO’KHO HCTIONIE30BaHNE BUACOMATEPHAJIOB), ONPEAEICHIE PACTBOPOB KUCIIOT U IIEIOYEH C TIOMOIIBI0
MHINKATOPOB, WCCIENOBaHNE O00pa3llOB HEOPraHWYECKUX BEIIESCTB PAa3IMYHBIX KIACCOB, HAONIONCHUE
U3MEHEHUs] OKPacKH MHIMKATOPOB B PACTBOPAX KUCIIOT W INENIOUCH, H3yUYeHHE B3aMMOJICHCTBUS OKCHIA
menu(Il) ¢ pacTBOpoM CepHOM KHCIOTHI, KACIOT C METaJUIAMH, PEaKIHi HEHTpanu3alliu, MOoITyucHHe
HEpaCTBOPUMBIX OCHOBaHHI, BBITECHEHHE OJHOTO METajula JAPYTHMM M3 pacTBOpa CONH, PEIICHHE
OKCTIEPHMEHTAIBHBIX 337a4 10 TeMe « BaxHelme Kiracchl HEOPTaHHIESCKUX COSTHHEHUIDY

[lepruoanueckuii 3akoH u Ilepuoauueckas cucteMa XuMHIecKuX anemMenToB [ M. Menzeneesa.
Crpoenue aTroMoB. XuMuuecKast cBsi3b. OKHUCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU

3.1

IlepBble MOMBITKY KJIACCU(PUKAIIMM XUMUUECKUX 3JIeMEHTOB. [IoHATHE 0 Ipymmax CXOIHBIX JIEMEHTOB
(1Ies10uHBIE U IEJI0YHO3EMEIbHbIE METALIbI, TAJIOTEHBI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPBIC 00pa3yoT
amdoTepHbIe OKCHJIBI ¥ THAPOKCHIBI

3.2

Ilepuonuueckuit 3akoH. Ilepmogmyeckas cucrema xumudeckux diaeMeHTtoB .M. Menaeneesa.
KopoTtkonepuogHast u niauHHONEpHOAHAS QopMbl [lepuoandeckoil CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB
J .M. Meunneneesa. Ilepuoast u rpynmsl. @U3MUECKU CMBICII IOPSAKOBOIO HOMEPA, HOMEPOB IIEpUOJa U
TPYIIIEI DJIEMEHTA

3.3

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oronel. OnexTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000I0YeK
atromMoB mepBeix 20 xuMuueckux anemeHToB llepuoaunueckoit cucrembl .M. Menneneesa.
XapaKkTepucTUKa XHMHYECKOTO JJIeMEHTa II0 ero mojoxeHWio B Ilepmommueckoir cucreme
JI.. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTroOMOB XHMHYECKHX OJJIEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB MO rpynnaM M nepuojam. 3HaueHue Ilepuoanyeckoro 3akoHa H
ITeproauueckoii CUCTEMbI XUMHUYECKUX JIEMEHTOB JIsl pa3BUTHs Hayku U npaktuku. J.J. Mennenees —

Y4EHBIN U ITpaskIaHUH

3.5

Xumudeckas cBsi3b. KoBaneHTHas (TOJSIpHAsT W HEMOJSIpHAs) CBsI3b.  DJIEKTPOOTPHUIATEIHLHOCTD

XUMHUYECKUX 2JeMeHTOB. OHHAas CBs3b

3.6

Crenenb  okuciaeHus. OKHCIUTEIHFHOBOCCTAaHOBHTEILHEIC pCaKuun. Hpoueccm OKHCJICHUA U

BoccTaHoBieHUsS. OKMCIUTEIN U BOCCTAHOBUTEIIH

3.7

XUMHYECKHH IKCIIEPUMEHT: M3yYeHHEe O0pa3lloB BEIIECTB META/UIOB M HEMETAJUIOB, B3anMOJEHCTBHE
I'UJIPOKCUA IIMHKA C paCTBOPaMU KHCJIOT U LIEJI0YEH, IPOBEACHUE OIBITOB, MIUTIOCTPUPYIOLIUX IIPUMEPHI
OKHCIIMTEIIFHO-BOCCTAHOBUTEIIBHBIX PEaknil (TOpeHNe, PEaKIUU Pa3JIOKeHHUs, COCTMHEHIIS)
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BemiecTBo 1 xumMudeckas peaKIys. HOBTOpeHI/Ie

11

[Mepuonnueckuii 3akon. [leproguueckas cuctema xumudeckux snemeHToB J[.M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHUECKUX 3JIEMEHTOB IIEPBBIX TPEX TIEPUOIOB, KA,
KaJIbIUA U MX COCIWHEHUH B COOTBETCTBUU C IOJIOKCHHEM JJIEMEHTOB B llepmopuueckoll cuctemMe u
CTPOEHHEM MX aTOMOB

12

CtpoeHue BeniecTBa: BUABI XUMUYECKOM CBS3H. THIIBI KPHCTAJUTMUECKHUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT THMA KPHUCTAJUIMYECKOW pEmETKH W BHUAAa XUMHUYECKOH cBszu. Kiaccmbukanms u
HOMEHKJIaTypa HEOpraHHMYeCKHX BeleCTB (MEXAyHapolIHas W TpUBHaJbHas). XMMHUYECKHE CBOHCTBA
BELIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPraHMYEeCKUX COEAMHEHHUH, TeHeTH4YecKas CBS3b

HCOPIraHNYCCKHUX BCIICCTB

13

Kiaccudukanus XuMUYecKUX peakiuii Mo pa3InyHbIM IpU3HAKaM (110 YUCITY U COCTaBY YYacTBYIOIINX B
peaKuy BeUIecTB, IO TEMJIOBOMY J(PQEeKTy, MO0 H3MEHEHUIO CTEleHEH OKUCICHUS XUMHYECKUX
DIIEMEHTOB, TO OOPaTHMOCTH, IO YYAaCTHIO KaTanunu3aTopa). DK30- U JHIOTCPMHUYECKHE PEaKIIUH,
TepMOXUMHUYecKre ypaBHeHHs. [IoHATHE 0 CKOPOCTH XUMHUYECKON peaKkiuu

14

ITonsiTue 006 oOpaTUMBIX W HEOOPATUMBIX XHMMHUYECKHX peaknuax. [IoHATHE O TOMOTEHHBIX U
reTeporeHHbIXx peakuusx. [loHATHEe O XMMHYECKOM paBHOBecHU. DakKTOpBI, BIMSIOIME HA CKOPOCTb
XUMHUYECKOM PeaKkLMU U MOJIOKEHNUE XUMUUECKOr0 paBHOBECHSI

15

OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKkuuu, 3HeKTpOHHLII71 0ajaHC OKUCIIUTEIHFHO-BOCCTAHOBUTCIHLHOM
peakuu. Cocrasienue ypaBHeHI/Iﬁ OKHUCJINTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIIOJB30BaHUEM
METOAA BJICKTPOHHOI'O Oamanca

1.6

Teopust PIEKTPOIUTUYECKON JUCCONHMALUU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOLMALIY BEIIECTB C Pa3IMYHBIMU BUJAMH XUMUYECKOU CBs3U. CTeneHb TUCCOIUAIINY.
CupHBIE U cra0ble IeKTPONUTHL. Peaknny noHHOTO 0OMeHa. Y CIIOBHS MPOTEKAHMS PEaKIUii HOHHOTO
oOMeHa, TIOJTHBIE W COKpAIIEHHBIC HOHHBIC YpaBHEHUs peaknuii. CBOHCTBa KHUCIOT, OCHOBAaHUH U COei
B CBETE MpEJCTABICHUI 00 SIEKTPONIUTHYECKON auccoruanui. KauecTBeHHbIE peakiMd Ha HOHBI.
TloHsiTHE O THAPOIIN3E CoNer

1.7

XuMIYeCKHH SKCIEPHIMEHT: O3HAKOMJIEHHE C MOJACISAMH KPHCTADTHICCKAX PEMIETOK HEOPraHMIECKUX
BEIIECTB — METAUIOB M HEMeTauloB (Tpadura W anMmasa), CIOKHBIX BEUIECTB (XJIOpUAA HATpHs);
HCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKI[MH OT BO3ACHCTBHUS Pa3IHYHBIX (HAKTOPOB;
HCCIIEIOBAaHUE DIIEKTPOTIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa AUCCOMUANNH KHUCIOT, IIENouei u
coJiei (BO3MOXKHO HCIIONB30BaHHE BUACOMATEPHAJTIOB); MPOBEICHNE OIBITOB, WILTIOCTPUPYIOIIUX IIPH-
3HaKU TPOTEKaHMs peakiuii MOHHOro oOMeHa (0Opa3oBaHME OcCajiKa, BBHIIEICHHE ra3a, 00pa3oBaHHE
BOJIBI); OTBITOB, MJUTIOCTPUPYIONIMX NMPUMEPHI OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIHid (ropeHue,
peaKknuu Pa3NOKEHUsS, COCHUHEHHS), paclo3HaBaHHE HEOPraHMYSCKHX BEIIECTB C IOMOIIEI0
KadeCTBEHHBIX PEAKINil HA HOHBL, PEIICHUE DKCIIEPUMEHTAIBHBIX 33134

HemeTamisl u ux COCOUHCHUS

21

OO61mas xapakTepucTUKa rajoreHoB. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTepPHBIE CTETICHH OKUCIICHUS.
CtpoeHue U (pU3NUIECKHE CBOMCTBA MPOCTHIX BEIIECTB — IAJIOTCHOB. XUMHUCCKUE CBOMCTBA HA MPUMEPE
xJopa (B3aMMOJICHCTBHE ¢ METAJlJIaMU, HEMeTallaMH, Ieno4aMu). XaopoBogopoa. CossiHas KHCIIoTa,
XUMHUUYECKHE CBOKMCTBA, TIOJy4YCHHE, NMpUMeHeHHue. J[elicTBUe XJiopa M XJIOPOBOAOPOAa HAa OpPraHHM3M
yenoBeka. Bakaelme XJI0puIsl U UX HAXOXKJEHUE B TIPUPOJIS

2.2

OO6mas xapaktepucThka 31MeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHHe W (pU3MUYECKUE CBOWCTBA MPOCTBIX BEINECTB — KHCIOPOJA M CEpHI.
AJITOTPOITHBIC MOTU(HKALINH KUCIOPOa U Cepbl. XUMHUYECKHE CBOUCTBA cepbl. CepoOBOIOPOA, CTPOCHHE,
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(u3mdecKkue 1 XUMIUECKHe cBoiicTBa. OKCHIBI Cephl KaK MPEICTaBUTEIH KUCIOTHBIX OKCHIOoB. CepHas
KHUCTIOTa, (U3MYeCKHe W XUMHUYeCKHe CBOHCTBa (oOIIMe Kak TNpeAcTaBUTeNs Kilacca KHUCIOT
u cneuuduyeckue). XUMHUECKUE PEaKLUH, JeKallie B OCHOBE MPOMBIIIICHHOTO CHOC00a MOMyYeHHS
cepHoil kucnoThl. [TpuMenenuwe. Conau CepHOW KHCIOTHI, Ka4eCTBEHHAs pPEaKiHs Ha CyIb(ar-HOH.
Haxoxnenme ceppl n e€ coeguHeHHH B Mpupoae. XUMHYECKOE 3arpsA3HEHHE OKPYXKAIOIMIEH Cpeibl
COCIMHEHUSMHU cepbl (KUCIIOTHBIE JOXKIH, 3arps3HeHHe BO3JyXa H BOAOEMOB), CHOCOOBI €ro
peOTBpAILICHU

2.3

OO01mas XxapakTeprucTHKa 31eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHBIE CTEIICHH
OKHCJIeHUs. A30T, paclipoCTpaHeHHe B IPUpoJIe, GU3NUEeCcKUe U XUMHYeCKue cBorcTBa. KpyroBoport azoTa
B mpupope. AMMHUAaK, ero (u3Myeckne W XUMHYCCKHE CBOHCTBA, MOydeHHe M mpumeHenue. Conn
aMMOHMS, UX (PM3MYECKHEe W XMMUYECKHE CBOICTBA, MpuMeHeHHe. KadecTBeHHAs peakiys Ha HMOHBI
aMMOHMA. A30THasE KHCJIOTa, e ToiydeHHne, (U3MYeCKHe W XHMHUYECKHE CBOWCTBa (00mme Kak
IpEACTaBUTENS Kiacca KHCIOT WM crnenuduueckue). Vcmonp30BaHUE HUTPATOB M COJICH aMMOHHS B
KauyecTBe MMHEPAJbHBIX YAOOpeHUil. XUMHUYEeCKOoe 3arpsA3HEHUE OKPYKAloIIed Cpelbl COeNWHEHHUSIMU
a30Ta (KHUCIOTHBIC TOXKIH, 3arps3HEHIE BO3TyXa, IOUYBEI M BOZOEMOB)

2.4

®docop, amnorponHble Momudukanyu (ocdhopa, (Gu3MUECKHEe MW XUMHUYECKHE CcBoicTBa. OKcua
dhocdopa(V) u pochopHas kucioTa, HpuznyecKkrue 1 XUMHUUECKUE CBOMCTBA, MOIy4eHue. Mcnonp3oBanue
(ochaToB B KauecTBE MUHEPAIILHBIX YIO0OpCHUI

2.5

OO6mas xapakrepucThka 3ieMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTEIeHU OKUCIEHUs. YTIepol, aJFIOTPOIHbIE MOAU(HKAILINHI, pacCIPOCTpaHeHHE B IpUpoje, pusnyeckue
U XUMHU4YecKue cBoicTBa. AzacopOuus. KpyroBopor yriepoma B mpupone. OKcHOsl yriepoia, UX
(m3mUecKue W XUMHYECCKHAE CBOICTBA, AEWCTBHE HA JKWBHIE OPTraHM3MEL, NONyYeHHE M IPUMCHEHHE.
DKOoIOTHYECKHEe MTPOoOIEMBI, CBSI3aHHBIE ¢ OKcHAoM yriepona(lV); rumore3a ria06aIpHOTO MOTEIUICHHS
KITUMaTa; MapHUKOBBIH 3 (dekT. YTolpHas KUCIOTa U e€ CoNU, uX (pu3nuecKkue 1 XUMHYECKUE CBONCTBA,
nojlyuyeHne u npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHAT-HOHBI. Vcronp3oBaHne KapOOHATOB B
OBITY, MEIUITMHE, TPOMBIILICHHOCTH M CEIIbCKOM XO3SICTBE

2.6

ITepBoHavyanbHBIE MOHATUS 00 OPraHUYECKHX BEHIECTBAaX KaK O COSAMHEHUSIX yriepojaa (MeTaH, dTaH,
STHJICH, alleTUJICH, 9TaHOJI, TJIMLEPUH, YKCyCHasl KUCIoTa). X coctaB u xumuueckoe ctpoeHue. [lonsarue
0 OMOJOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OeJKax, YIIeBoJaX — M MX PONU B JKU3HU UEIIOBEKA.
MatepuajibHOE €AMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COSAMHEHUN

2.7

KpemHuii, ero ¢pu3nueckue 1 XUMHUYECKHE CBOWCTBA, MOJTyYeHNe U TpuMeHeHue. COeIMHEHNS! KpEMHUS B
npupone. O6ume mpeacrasiaeHus o0 okcune kpemHuMA(IV) u kpemMHHEBOH kucnore. CHIMKATBI, UX
UCIIOJIb30BAHNE B OBITYy, MEIWIMHE, IPOMBIIUICHHOCTH. Ba)kKHEHIMe CTPOUTENbHBIE MaTepHaIbl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, Kene300eToH. [IpobieMbl 0e30MMacHOTO  HCIOJb30BAHHUS

CTPOUTCIIbHBIX MAaTCPUAJIOB B HOBCGHHCBHOﬁ KHU3HHU

2.8

XHUMUYECKHIA SKCTIEPUMEHT: H3yUeHHE 00pa3I[0B HEOPTaHUIECKHUX BEIECTB, CBOUCTB COJISTHOM KHUCIIOTHI,
NPOBEICHNE Ka4deCTBEHHBIX pEakiMii Ha XJIOPHIA-WOHBI M HAOIONCHHE IPU3HAKOB HX IPOTEKAHMUS;
OTIBITHI, OTPAXKAIOIINE (PU3NUECKUE U XUMHUYECKUE CBOWMCTBA TAJIOTEHOB M MX COEAUHEHHH (BO3MOXKHO
UCIIOJIF30BAHME  BHJICOMATEPHAIOB); O3HAKOMJIGHHE C oOOpasliaMH XJIOPHIOB (TaJOreHHUIOB);
O3HAaKOMJICHHE C 00pa3laMHt cepbl U e€ COeTMHEHNSIMH (BO3MOXKHO HCIIOJIb30BAaHNE BHIEOMATEPHAIIOB);
HaOJIIoIeHne Tporecca OOyTIIMBaHUSA caxapa IOJ JAeHCTBHEM KOHILECHTPHUPOBAHHON CEPHOI KHCIIOTHI,
U3yYCHHE XUMUYECKUX CBOICTB pa30aBICHHON CEpHON KUCIIOTHI, IPOBEICHNE KAUeCTBEHHON PEaKIiy Ha
Cynbp(aT-uoH M HAOMIOJCHHE NpU3HAaKa e NMPOTEKaHWs; O3HAKOMJICHHE ¢ (PM3UUECKHUMH CBOWCTBAMHU
a3ora, hocdopa U UX COeIMHEHUH (BOZMOXKHO HCIIONIH30BaHUE BHAECOMATEPHAIIOB), 00pa3IiaMy a30THBIX
U (GochOpHBIX yNOOpEeHHH; ModydeHne, coOMpaHue, pPaclo3HaBaHWE M HM3YYEHHE CBOICTB aMMHAKa;
IPOBEJICHHE KAYECTBEHHBIX pEaKLIMii Ha HMOH aMMOHHUS M (ocdaT-moOH M H3yYeHHE NPHU3HAKOB HX
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MPOTEKaHUsI, B3aUMOICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIOTHI ¢ MEObI0 (BO3MOXKHO HCIIONB30-
BaHKE BUJIEOMATEPHAIIOB); H3yUeHUE MOJIellel KpUCTaJUTMYECKNX penéToK ajiMasa, rpadura, Gpyuiepena;
O3HAKOMJICHHE C TMIPOLECCOM aJCOPOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOICTBOM IPOTHBOIa3a; MOITy4eHHe, cCOOMpaHue, paclio3HaBaHNe M W3yUCHHE CBOWCTB YTIEKHUCIOTO
ras3a; MpoBe/ICHNE KaYeCTBEHHBIX PEakIuii Ha KapOOHAT- W CHIIMKAT-HOHBI M HM3YyYEHHE MPHU3HAKOB WX
IOPOTEKaHMsl;  O3HAKOMJIEHHE C  TNPOAYKUUEeH  CWINKATHOM  NPOMBIIIJIEHHOCTH;  peIleHHe
SKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «BaxxHeiile HeMeTaulbl U UX COSTUHEHHUSD)

MeTaniasl U UX COCTMHCHUA

3.1

OO0mas xapakTepucTUKa XHMUYECKHX 3JEMEHTOB — METaJJIOB HAa OCHOBAaHMU HUX IIOJIOKEHUS B
Ilepnoaunueckoii cucreme xummuueckux snemeHToB J[.M. MenneneeBa u ctpoeHus atoMmoB. CTpoeHue
MeTayuioB. MeTtaminyueckasl CBSI3b M METAJUIMYECKasl KPUCTAIUINYECKass PeméTka. DIeKTPOXUMHUECKHUHA
pSI HAIPSDKEHUH METAJIIOB

3.2

Odu3nyeckue U XUMHUYECKUE CBOWCTBA MeTauioB. OOImme crnocoObl moiaydeHus MerawioB. [loHatue o
KOPPO3MH METAJUIOB, OCHOBHBIE CIOCOOBI 3aluThl MX OT Koppo3uu. CruiaBbl (cTajb, YYIyH,
JIOPAITIOMUHIH, OpOH3a) ¥ MX MPUMEHEHHUE B OBITY W IPOMBITIITICHHOCTH

3.3

[lemounple Metamibl: TojokeHHE B Ilepuonmyeckoil cucreMe XHUMHYECKMX 23yieMeHToB JI.U.
MeHnzeneeBa; CTpOCHHE X aTOMOB; HaAXOXJICHHE B TIpupoje. Ou3udeckne U XUMHYSCKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanust). OKCUIBI ¥ TUAPOKCHIIBI HATPUS U Kanus. [I[ppuMeHeHne menoYHbIX METaIoB
U UX COEeIUHEHUN

3.4

[lenoyHO3eMeNbHBIE METAJUIBI MATHUM U KaJbIMi: TIoJoxeHue B [lepronnyeckoit cucteMe XuMHUUECKUX
anemeHToB .M. MeHaeneeBa; CTpoeHHE UX aTOMOB; HAaXOXECHUE B pupoae. PU3ndecKkrue 1 XUMAYECKUE
CBOMCTBA MarHusl U Kanblusl. BaxxHelmme coequueHus Kanbuus (OKCHI, THAPOKCU, con). KEcTKocTh
BOJIbI M CLIOCOOBI €€ YCTpaHEHHUS

3.5

Anromunwii: onoxxerne B [leproamyeckoit crucreme xumrrdeckux ammemeHToB J[.M. Menneneesa; ctpoeHue
aToMa; HaXOXJIeHHe B Tpupojie. Pu3rdeckrue 1 XUMAYSCKHE CBOMCTBA amoMUHMSA. AM(DOTEpHBIE CBOMCTRA
OKCHUIa u mz[poxcw:[a AJITFOMUHUSA

3.6

XKenezo: nonoxxenne B [lepnoanmueckoit cucreme xumudecknx 3nmemenToB /.M. Menneneesa; ctpoeHue
aToma; HaXOXJAeHHue B mpupoae. Pr3ndeckre U XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U
conu >xenesa(ll) u xxenesa(lll), ux cocra, CBOWCTBA U MONTYYCHUE

3.7

XUMHYECKUH SKCHEPHUMEHT: O3HAKOMJICHHE C 00pasllaMM METaJUIOB U CIUIABOB, HUX (DU3HUCCKUMU
CBOWCTBaMU; M3YUCHHUE PE3YITHTATOB KOPPO3IUH METAIIIOB (BO3MOXKHO HCIIONB30BaHAE BUICOMATEPHATIOB),
0coOEHHOCTEH B3aMMOICUCTBHS OKCHAA KalbIMsd M HATPUS C BOHOH (BO3MOXKHO HCIIOJIB30BaHUE
BUJIECOMATEPHAIIOB); MCCIIEIOBAHNE CBOWCTB >KECTKOM BOBI; MpoOIlecca TOPEHUs Kele3a B KHUCIOPOJe
(BO3MOXHO HCIIOJIb30BAaHUE BHJICOMATEPUANIOB); MPU3HAKOB MPOTEKAHUS KAaYEeCTBEHHBIX PEaKIUd Ha
WOHBI (MarHusl, KaJIbIUs, AIIOMUAHMS, TTMHKA, xkene3a(ll) u xxenesa(Ill), menu(11); HabaroneHue U onucaHue
MPOIIECCOB OKPAIIMBAHUS IUIAMEHH WOHAMH HATPHS, KW W KaJdblus (BO3MOXKHO HCIOJB30BaHHE
BUJICOMATEPHAIIOB); HCCiIeIoBaHHe aM(DOTEPHBIX CBOMCTB THAPOKCUIA aTFOMUHUS U THAPOKCHIA ITHHKA;

PCUICHUE SKCIICPUMECHTAJIbHBIX 3a/la4 110 TEME «BaxHeime MeTaibl U UX COCIMHCHU»

XuUMUS 1 OKpYKaolas cpeja

4.1

HoBrlie maTepuansl 1 TexHONMOTHU. BelecTBa u MaTepuasbl B TOBCEIHEBHOM KM3HU YeJIOBEKa. XUMHUS U
3710poBhe. be3omacHoe UCIonb30BaHUE BEIIECTB M XUMUYECKUX peakuuid B ObITy. [lepBast momotnp mpu
XMMHUYECKUX 0JKOrax M OTPaBICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOH I'PaMOTHOCTH. XMMHUYECKOE 3arpssHeHue okxpyskatouied cpeast IIJIK. Ponb
XMUMUH B PEIICHUH JKOJOTMYECKUX TpoOseM. IIpupoiHble HMCTOYHHKH YIJIEBOJOPOAOB (YTroib,
NPUPOIHBIHN ra3, He)Th), HPOAYKTHI UX IepepabOTKH, MX POJIb B OBITY M MPOMBIIIIEHHOCTH
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43 XuMudeckui OKCIICPUMCHT: U3YUYCHHUEC 06pa3u013 MaTe€puralioB (CTGKJ'IO, CIIIaBbl METAJIJIOB, ITOJIMMEPHBIC

MaTepHaIbl)

MPOBEPAEMBIE HA OI'3 110 XUMHWHU TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHS
MPOBEPAEMOro OCBOEHHSI OCHOBHOI1 00pa30BaTeIbHON POrPpaMMbl OCHOBHOT'0 00111€T0
TpeOoBaHusl o0pa3oBanust Ha ocHoBe PT'OC

1 IIpencrasnenue:

0 TMI03HABaeMOCTH SIBIICHUI npupoJbl, ITOHUMAHUC OOBEKTHBHOM 3HAYMMOCTH OCHOB
11 XUMHUYECKOMN HayKH Kak o0actu COBPECMCHHOTO €CTCCTBO3HAHHUA, KOMIIOHCHTA O6HICI>1

KYJIBTYPbI B MPAKTUIECKON JEATEIFHOCTH YeJIOBEKAa B YCIIOBHAX COBPEMEHHOTO OOINECTBA;
MIOHMMaHUE MeCTa XMMHHU CPEIH IPYTHX €CTECTBEHHbIX HAYK

0 Hay4HBIX METOJaX IMMO3HAHU, B TOM YHCJIC SKCIICPUMEHTAJIbHBIX U TCOPECTUICCKUX METOAAX
12 HCCIIEA0BAHUA BCIICCTB M U3YUCHHUA XUMHYCCKHUX peaKL[PIfI; YMCHHUEC HUCIIOJIb30BaTh MOJICIIN
JUIA 00BICHEHNUS CTPOCHHUA aTOMOB U MOJICKYJI

0 chepax HpodhecCHOHANTBHONW NEATENbHOCTH, CBS3aHHBIX C XHMHEH M COBPEMEHHBIMH
TEXHOJOTHSMH, OCHOBAaHHBIMM Ha IOCTIDKCHMSAX XHMHYECKOH HAyKH, 4YTO ITO3BOJIHT
1.3 oOyuyaroIMcsl paccMaTpuBaTh XUMHIO Kak cgepy cBoeil Oyaymeid mnpodeccrnoHanbHON
JeATeNIbHOCTH W CJeJaTh OCO3HAaHHBIH BBHIOOD XMMHM Kak NPOQHIBHOTO IMpeAMeTa IpH
Mepexojiec Ha YPOBEHb CPEIHEr0 00IIero o0pa3oBaHus

BHa}]eHI/Ie CUCTEMOM XMMMYCCKHMX 3HAHHMH U YMEHUE TNPUMCHATH CUCTEMY XHMHYCCKUX

3HaHHI>'I, KOTOpas BKIIFOYACT:

BaKHEHIIINE XUMUUECKHE MMOHATHS: XUMHUYECKUH DIIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IPOCTOE
U CIIO)KHOE BEIIECTBO, OTHOPOAHAS W HEOJHOPONHAs CMECh, OTHOCHTENHHBIC aTOMHAsl H
MOJIEKYJSIpHAsT MacChl, KOJMYECTBO BEIIECTBA, MOIb, MOJISIpHAs Macca, MOJIPHBIH OO0BEM,
OKCHJI, KHCJIOTa, OCHOBaHHUE, COJb (CPEAHss), XUMHUUYECKas PEaKilus, peaKkluud COSAWHEHUS,
PEaKIMu pa3IoKEHHs, peaKkiMy 3aMelleHus, peakiuu oOMeHa, TeruioBod 3¢ddekT peakmuwu,
9K30- U JHAOTEPMHYECKHE PEaKIUH, PacTBOP, MaccoBas IOJS XUMUYECKOTO DJJIEMEHTa B
COETMHEHHH, MaccoBasi IOJS U MPOIIEHTHAsT KOHIICHTPALS BEIIECTBA B PACTBOPE, SAPO aToMa,
2.1 JJIGKTPOHHBIA CJIOH aroma, aroMHas oOpOWTajlb, PagUyC aTroMa, BaJIEHTHOCThb, CTEICHb
OKHCTICHHS, XHMHUYECKas CBsi3b, O3JEKTPOOTPUIATENBHOCTh, TOJIIPHAS U HEMOJspHast
KOBAaJICHTHAsI CBSI3b, HOHHAS CBSI3b, METAIUINIECKAS CBSI3b, KPHCTAIUTMIECKAs PEIIETKA (aTOMHAS,
WOHHAS, METAIUTMIECKAsl, MOJIEKYIISIpHast), MOH, KATHOH, aHUOH, AJIEKTPOIIUT M HEIJIEKTPOIHUT,
ANIEKTPOJIUTUYCCKAS JUCCOIMANNS, PEaKIUM HOHHOTO OOMEHa, OKHCIHMTEIBHO-BOCCTA-
HOBUTEIIbHBIC DPEAKIMH, OKUCIUTENIb M BOCCTAHOBUTENb, OKHCJICHHE W BOCCTaHOBIICHHE,
JNEKTPONIN3, XUMHYIECKOE pPaBHOBECHE, OOpaTUMBIC M HEOOpATUMBIC PEaKIHH, CKOPOCThH
XUMHUYECKOM peakuuu, Kataiauzatop, IIJIK, koppo3ust MeTasuioB, CIUIaBbl

29 OCHOBOITOJIATAIONNE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHUS MacChl, MEPUOJIMYECKUN 3aKOH
' J.W. MenneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo

2.3 TCOPHUU XUMHUHN: aTOMHO-MOJICKYJIIpHAsA TCOPHs, TCOPUSL BHCKTpOHHTquCKOﬁ JAucconuanmmn

3 Branenne ocHoBaMy XMMHYECKOW IPaMOTHOCTH, BKITIOYAIOIIEH:
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yMEHHE NPaBHJIBHO HCIONB30BaTh H3y4YEHHBIE BELIECTBA W MarepHajbl (B TOM YHCIe
MHHEpalbHbIe yIOOpeHHs, MEeTauIbl M CIUIaBbl, NPOAYKTHI IepepabOTKH IPHUPOIHBIX
31 HUCTOYHHKOB YTIIEBOJIOPOJIOB (YTJIs, TPHPOHOTO ra3a, HeTH) B OBITY, CEIIbCKOM XO3SHCTBE,
' Ha TIPOM3BOJCTBE U IMIOHMMAaHWE 3HAYCHHS JKUPOB, OCIKOB, YTJIEBOIOB U OpTaHH3Ma
YeJI0BeKa; yMeHHe IIPOTHO3UPOBATh BIMSHHE BEIIECTB U XUMUYECKHX ITPOLIECCOB HA OPraHU3M
YeJI0BeKa M OKPY KAIOIIYI0 IPUPOJTHYIO Cpey
3.2 YMEHHE WHTETPUPOBATH XMMUIECKUE 3HAHHS CO 3HAHMSIMHE JPYTHX YISOHBIX IIPEIMETOB
33 HAJIMYWE OMBITa PAOOTHI C Pa3IMIHBIMU MCTOYHHKAMH WHQOPMAIMK 10 XUMHH (Hay4dHAS U
' HAYYHO-TIOIYJISIpHAS IUTepaTypa, CIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
yMEHHE OOBEKTHBHO OLCHWBATh HMH(M)OPMALHMIO O BEIIECTBAX, HX NPEBPAIICHUAX H
3.4 MPAKTHYECKOM TIPUMEHEHWH W YMEHHE UCIONb30BaTh €€ Uil pelmieHus ydeOHo-
MI03HABATEJIBHBIX 3a/1a4
Brnamenne ocHOBaMHM TIOHATHIHOTO ammapara ¥ CHMBOJHYECKOTO S3BIKA XUMHUH JUIS
4 cocTaBiieHHsT (OPMyJT HEOPTaHMYECKHX BEIIECTB, YPaBHEHHH XUMHYECKHX pEaKIHi;
ocHoBaMU xuMndeckoi HomeHkatypsl (IUPAC u tpuBuansHOM)
YMeHHe OOBSCHATH CBSA3b MOJOXKEHUS dj1eMeHTa B [leproauyeckoll cucTeMe ¢ YUCIOBBIMU
5 XapaKTepUCTHKAaMH CTPOSHHUS aTOMOB XUMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij s/pa, oouiee
YHCIIO DNEKTPOHOB), pPaCIpelesieHHeM JIIEKTPOHOB IO SHEPTETHYECKHM YPOBHSM aTOMOB
MEPBBIX TPEX MEPUOTOB, KM U KaJIbIUS
[IpencraBnenne o MEPHOANIECKON 3aBUCHMOCTH CBOHCTB XMMHYECKUX IIIEMEHTOB (paanyc
6 aToMa, ANIEKTPOOTPHUIIATENIFHOCTD), IIPOCTHIX M CJIOKHBIX BEIIECTB OT ITOJIOKCHHUS DJIEMEHTOB
B [lepuoguueckoii cucteme (B MajlbIX IEPUOAAX M TIIABHBIX IOATPYIIAX) U AIIEKTPOHHOTO
CTPOCHUS aToMa
7 YMeHue KIacCHU(pHUIMPOBATS:
7.1 XUMHAYECKUE DIIEMCHTHI
7.2 HEOpPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue onpeaensiTh:
8.1 BaJICHTHOCTB ¥ CTETICHb OKHCIICHUSI XUMUIECKUX 3JICMEHTOB, 3aps]] HOHA
8.2 BUJ] XUMMUYECKOM CBSA3M U THUI KPUCTANINYECKON CTPYKTYPBl B COEIUHEHUAX
8.3 XapaKTep Cpelibl B BOJHBIX PACTBOPAX BEIIECTB (KMCIOT, OCHOBAHUH )
8.4 OKMCIINTEIIb U BOCCTAHOBHUTEID
9 YMeHre XapakTepu30BaTh (PU3MUECKIE U XMMUYECKHE CBONCTBA:
91 MIPOCTBHIX BellecTB (KUCIOPOI, 030H, BOJAOPO/, rpaduT, anmas, KpeMHHi, a30T, ¢pocdop, cepa,
' XJIOp, HATPHIA, KAJIUH, MarHUi, KaTblIU{, aTFOMUHHUIA, )KeJIe30)
CJIOXHBIX BEIIECTB, B TOM 4YHCIIe MX BOJHBIX PacTBOpPOB (BOJa, aMMHaK, XJOPOBOJIOPO,
CEpOBOIOPOI, OKCUABI M TUAPOKCHABI MeTaiutoB I-1IA rpymm, amomunus, meau (II), muaka,
9.2 xkenesa (11 u 1), okcuner yraepona (11 u IV), kpemuust (1V), azora u pocdopa (IIl u V), cepur
(IV m VI), cepuucras, cepHas, a30THCTasi, a30THas, (GocdopHas, yroibHasi, KpeMHHEBas
KHCJIOTa U UX COJIH)
MPOTHO3MPOBATh W XapaKTEPH30BaTh CBOMCTBA BEUIECTB B 3aBHCHMOCTH OT HX COCTaBa U
9.3 CTPOCHUS, IPUMEHEHNE BEIIECTB B 3aBUCHMOCTH OT WX CBOMCTB, BO3MOXKHOCTB NPOTEKAHHUS

XMMHMYECKUX NPEBPALLEHUN B PA3JINUHBIX YCIOBUAX
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10 YMeHre cOCTaBIATh MOJICKYJIIPHBIC U HOHHBIC YPABHEHMS PEaKIIHii, B TOM YHUCIIE!
10.1 peaxIuii HOHHOTO OOMEHa
10.2 OKHCIIMTEIIEHO-BOCCTAHOBUTEIIBHBIX PEaKIUi
103 WLTIOCTPUPYIOIIUX XUMHYECKHE CBOMCTBA W3YUYCHHBIX KJIACCOB (TPYI) HEOPraHUYECKUX
' BEILECTB
10.4 TOJTBEPKAAIONINX TCHETHYECKYIO B3aMOCBSI3b MEXTy HUMU
11 YMeHue BHIYUCIATD (IPOBOJUTE PACUETHI):
111 OTHOCUTEIBHYI0 MOJEKYISIPHYI0O W MOJSIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO
' XIMHAYECKOTO 3JIEMEHTA B COCTUHEHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €0 Maccy, 00beM ra3oB
114 [0 YPAaBHECHUSM XUMHYECKAX PEaKIUil M HAXOIUTHh KOJMYECTBO BEIIECTBA, 0OBEM M MaccCy
' peareHToB WM NPOAYKTOB PEAKIINU
12 Bitagenue (3HaHHUE OCHOB):
OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHUs (HaONIoNeHWe, HW3MEpPEHHE, HSKCIECPHMEHT,
121 MOJICITMPOBAHKE) TP U3YYCHUH BEIIECTB U XUMUYECCKHX SIBJICHUH; yMeHHE C(HOpMYITUPOBATD
npoOJieMy U ITPE/TIOKUTH ITyTH e€ PelIeHNs
122 Oe30rmacHON pabOThI C XUMHUUYECKUMH BENICCTBAMH, XUMHUCCKOHW MOCYI0H W JIA00OPaTOPHBIM
' 000opyI0BaHUEM
npaBwIaMu 0€30MacHOT0 OOpamieHus] C BEIIECTBaMH, WCIONB3YeMBIMH B ITOBCEIHEBHOMN
123 JKI3HH, TIPaBHJIAMH ITOBEICHUS B HENIX cOEpekeHUsI 30POBBS U OKPY’KAIOMICH MTPUPOIHOM
' Cpenbl; TIOHNMaHKe Bpena (ONacHOCTH) BO3JCHUCTBUS Ha )KUBBIE OPTaHU3MBI OIpeeIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHUS U MPEAOTBPAIICHHUS] X BPETHOTO BO3ACHCTBUS
13 Hanndne npakTiyecKux HABBIKOB IUIAHUPOBAHHMS U OCYIIECTBICHHS CIICYIOIINX XUMAIECKUX
9KCIIEPUMEHTOB!
U3yYeHUE W OMKCaHhe (M3MUSCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C (PU3MUSCKUMHU U
13.1 XUMHYECKUMU SBJIEHUSMH; OMBITHI, HIUIFOCTPUPYIOIIHME MPU3HAKK ITPOTEKAHHUS XMMHUYECKHUX
peakuuii
13.2 W3YYEHHUE CIIOCOO0B pa3/ieNeHusl cMecen
MOJyYeHUE KUCIIOpOAa M HM3YYEHHE €ro CBOWCTB; MOJyYEHHE BOJOPOAa W M3yUCHHE €Tro
13.3 CBOWCTB; IOJydECHHE YTJIEKUCIIOTO Ta3a U M3y4EHHE €ro CBOWCTB; MOJYyYCHHE aMMHaKa U
M3y4YEHHUE ETO CBONCTB
13.4 MIPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MACCOBOM JT0JIEH paCTBOPEHHOTO BEIIECTBA
135 NpUMEHEHIE WHINKATOPOB (JIaKMyca, METWIOpamka U (eHondTanenna) Al ONpeaeTIeHIs]
' XapakTepa Cpedbl B paCTBOPaX KHCIOT U MIeJI0oYer
UCCIICIOBAHNE ¥ OITIICAHUE CBOIMCTB HEOPraHMYICCKHX BEIIECTB PA3NMYHBIX KIIACCOB; U3YUCHHUE
B3aMMOJICHCTBUS KHACIIOT C METAIUIAMH, OKCHIAMU METAILIOB, PACTBOPHMBIMHU M HEPACTBOPHMBIMU
13.6 OCHOBaHUSIMH, COJISIMU; [T0JIyYE€HUE HEPACTBOPUMBIX OCHOBAHUH; BEITECHEHUE OJJHOI'0 METaljIa
JIPYTHM U3 PacTBOpa COJIM; UCCIIeOBaHUE aM(POTEPHBIX CBOWCTB THPOKCUIOB ATIOMUHUS
IIUHKA
pCUICHUE JKCICPUMCHTAIIBHBIX 3aJad II0 TEMaM: «OCHOBHBIE KJIACCHI HCOPTaHUYCCKUX
13.7 COCIAMHEHHNY; «DIEKTPONHUTHYECKAs OHCconanusy; «BaxHeHmmue HeMeTallbl W UX

COCAMHCHUA | «BaxHeMme MeTaibl U X COEIMHEHUS




Kon IIpoBepsiemble TpeOOBaHUA K NPeAMETHBIM pe3yJbTaTaM 0230BOI0 YPOBHS

MPOBEPAEMOro O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MNPOrPaMMbl OCHOBHOT'0 00111€T0
TpeOoBaHusl o0pa3oBanust Ha ocHoBe PT'OC

13.8 Opomun-, woama-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIHMKAT-aHHOHBI, THIPOKCUI-HOHBHI,

XUMHUYCCKUC OKCIICPUMEHTDBI, WIIFOCTPUPYIOMINEC IMPU3HAKW MPOTCKAHUA peaKHHfI HOHHOT'O
06MeHa; Ka4C€CTBCHHBIC PCAKIINU HAa MPUCYTCTBYIOIIUEC B BOAHBIX paCTBOPAX MOHBI: XJIOPUA-,

KaTHOHBI aMMOHWUS, MarHUsI, KaJIbIUs, aIFOMUHU, Kene3a (2+) u xkenesza (3+), memu (2+),
IIUHKA

VMmenue:

MNpeACTaBIATL PE3YJIbTAThl 3KCIICPUMCHTA B (bopMe BBIBOAOB, JOKa3aTCJIbCTB, I‘pa(l)I/IKOB u

14.1

TaOJHUII U BBISBJIATH SMITUPHUCCKUE 3aKOHOMEPHOCTH

YCTaHABIUBATH CBA3M MEXIY pPEaJbHO HAONIOJAEMBIMH XUMHUYECKUMHU SIBICHUSMH U
14.2 MPOIECCAMH, TIPOUCXOISAIIMMHU B MaKpO- H MUKPOMHUPE, OOBSCHATH IPUIHMHBI MHOTOOOPa3HsI

BEILIECTB

HNEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM

9K3AMEHE IO XMMHUHA
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 IlepBoHaYaIbHBIE XUMHUECKUE TIOHITHS
1.1 YucTele BenecTBa  cMecH. CITocoOb!l pasesieHus CMece
12 ATOMBI U MOJIEKYJIBl. XMMHUYECKUE AJIeMEHThI. CHUMBOJIBI XUMHUECKHUX 3JIEMEHTOB. IIpocThlie U cl0XKHBIE
' BEILIECTBA.
1.3 Xummdeckas hopmyia. BaleHTHOCTh aTOMOB XHMHUYECKUX 3JIeMEeHTOB. CTENeHb OKUCIICHHS
14 3aKOH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHTENbHAs aToOMHast Macca. OTHOCHUTEIbHAS MOJEKYJISIpHAs
' Mmacca. MaccoBas 10Jisi XUMHYECKOTO JIEMEHTa B COSAMHEHNUHN
15 KonuuectBo BemectBa. Mok, MomnsipHass Macca. MoJsipHbId 00bEM Ta30B. B3aMMOCBS3b KOJIMYECTBA,
' MAaCCBI M YHCJIa CTPYKTYPHBIX €IMHMI] BENIECTBA
16 dusnveckue U XUMUYECKHE SIBJICHUS. XUMHUYECKas peakius U e€ Mpu3HaKh. 3aKOH COXPAaHEHHUS MacChI
' BeLIECTB. XMMHUYECKHE YPaBHEHUS
5 Ileprnoamueckwuii 3axoH u Ileproandeckas cuctema xuMuueckux 3neMeHToB [I.1. Menneneesa. CtpoeHue
aTOMOB
91 [Tepuonuuecknii 3akoH. [lepnonnueckas cucrema xumudeckux 3neMeHToB .M. Menaeneesa. [lepuonst u
' rpynnsl. DU3UUEeCKUi CMBICI NOPSAKOBOTO HOMEpAa, HOMEPOB [IEPHO/IAa U IPYIIBI DJIEMEHTA
292 Crpoenune atomoB. CocTaB aTOMHBIX saaep. M3orombl. DnekTponsl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK
' aTOMOB nepBbIX 20 xuMHuyeckux 31eMeHToB Ilepuoanueckoii cuctemsl [I.M1. MeHnneneeBa
3aKOHOMepHOCTI/I B U3MEHEHHUHU CBOMCTB XMMHYECKHX JIEMECHTOB TMECPBLIX TpéX TNEPUOJ0B, KaJiusd, KaJIbIIUA
93 (pagnyca aTOMOB, 3JICKTPOOTPHULATEIBHOCTH, METAJUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB) M X
' COCIMHEHUI B COOTBETCTBUU C IOJIOKEHUEM 3IIeMEHTOB B Ilepuonuueckoil cucteMe U CTPOEHUEM HUX
aTOMOB
3 CTpoeHue BelecTa
31 Xumunueckas cBsa3b. KoBalieHTHas (HOJspHass M HEMOJIApHasl) CBS3b. OJEKTPOOTPULATENBHOCTh
' XUMHUYECKUX 2yieMeHTOB. MloHHas cBA3b. MeTajuinyeckast CBs3b




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Tumst KPUCTAIITTMICCKUX peIHéTOK (aTOMHafI, HOHHad, MeTaJ'IJ'II/ILICCKaSI), 3aBUCUMOCTh CBOMCTB BEIIECTBa

32 OT THITIA KPUCTALTHYCCKON PEMETKY M BUAA XUMHUICCKOH CBA3U
4 Baxkneiline npencraBuTenM HeOpraHMuecKux BewiecTB. HemeTambl 1 X coeauHeHus. MeTamisl U ux
COCIMHECHHUS
Knaccudukanus 1 HOMEHKIATYpa HEOPraHHYSCKUX COSAMHEHUIN: OKCHIIOB (CONIe00pa3yIoIIre: OCHOBHEIC,
a1 KHCJIOTHBIC, aM(QOTEpHbIC) U HEecoIeo0pa3ylole; OCHOBaHUH (IMIENOYM U HEpaCTBOPHMBIC OCHOBAHU);
' KHCJIOT (KHCIIOPOJICOepKaITie U OECKHCIOPOIHbBIE, OJJTHOOCHOBHBIE © MHOTOOCHOBHBIC); coJiel (CpeIHuX
Y KUCJIBIX)
42 Om3nyeckne W XUMHUYECKHE CBOICTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOIOPOXA, XJIOpa, KUCIOPOIa,
cepsl, a30Ta, hocdopa, yriepoaa, KpeMHHUs
43 Ou3nyeckne ¥ XUMUYIECKUE CBOMCTBA MPOCTHIX BEIECTB-METAIUIOB: JINTHS, HATPHsS, KU, MATHUS U
' KaJIbIIUs, ATFOMUHMS, JKelle3a. DICKTPOXUMHUCSCKHUN Psil HAPSDKEHUH METAJUIOB
44 Omuyeckne W XUMHYECKHE CBOWCTBA BOIOPONHBIX COCTUHEHHH HEMETaUIOB: XJOPOBOIOPOAA,
' CEPOBOJIOPOJIa, AMMHUAKa
45 Ouznyeckne W XMMHYECKHE CBOWCTBa OKcumoB HemeramwioB: cepsl (IV, VI), asora(ll, IV, V),
' dhocdopa(lll, V), yrnepoma(ll, 1V), kpemuusi(IV). IlonydeHne oKCHIOB HEMETAIIIOB
46 Xumuaeckue cBoiicta okcumos: MetamioB IA-IA rpynm, rmuka, memu(Il) u xenesa(Il, 111). TTonyuyenue
OKCHJIOB METAJIOB
47 XuMI4YecKre CBOMCTBA OCHOBAHHUN M aM(OTEPHBIX THUAPOKCUIOB (Ha MpUMepe THAPOKCHIOB aTFOMUHUS,
' xenesa, uHKa). [Togydenue ocHoBaHMiA M aM(pOTEPHBIX THAPOKCHIOB
OO0mue XUMHYECKHE CBOWMCTBA KHCIOT: XJIOPOBOJIOPOJHOMW, CEPOBOJOPOIHON, CEPHHUCTOH, CEpHOMH,
4.8 a30THOH, (pochopHOH, KpeMHHUEBOU, yronbHOH. OcoOble XMMHYECKHE CBOMCTBA KOHIICHTPHPOBAHHOW
CEepHOM 1 a30THOM KucioT. [loyueHne KUciaoT
4.9 O01Me XuMIYecKre CBOHCTBa cpetHux coieil. [TomyueHue coneit
410 [Tomyuenue, cobupaHue, paclo3HaBaHHWE BOAOPONA, KHCIOPOIA, aMMHaKa, YIIIEKHUCIOrO Tasza B
sabopaTopun
411 [Tomy4uenne aMMuaka, CEpHOH W a30THOW KHCIOT B HPOMBINUICHHOCTH. OOIIHe CrocoOBl MOIyYeHUS
' METaJIIOB
4,12 T'eHeTnyeckast CBsI3b MEXAY KJIACCaMU HEOPTAHUYECKUX COSTUHEHUI
5 XHUMUYECKHE PEAKIIHN
51 Krnaccugukanys XUMHUECKUX PeakIui Mo pa3IudHbBIM IPU3HAKAM: [0 YHCITY ¥ COCTAaBY YYaCTBYIOIIUX B
' peaxIy BEIECTB, 110 TEMIOBOMY 3 (hEeKTy, IO HI3MEHEHHUIO CTETIEHEeH OKMCIEHHSI XMMUYECKHIX 3JIEMEHTOB
52 TemnoBoll d(PHEKT XUMHUECKOH peakIiy, TEPMOXMMHUYECKUE YPaBHEHHS. DK30- U DHIOTCPMHUUECKHE
' peaknuu. TepMoXUMIYECKHe YPaBHEHHS
5 3 OKI/ICJ'II/ITGJ'ILHOBOCCTaHOBI/ITeHLHLIe pCaKuun. OKI/ICHI/ITBJ'II/I 1 BOCCTAHOBUTCIIN. HpOL{CCCbI OKHUCJICHUSA U
' BOCCTAHOBIICHHSI. DIICKTPOHHBIN OallaHC OKHCIHTEIFHOBOCCTAHOBHTENIFHON peaKIuu
5 4 Teopml SHGKTpOHHTH‘ICCKOﬁ JAucconualmn. KaTI/IOHI:I, AHUOHBI. SHCKTPOJ'II/ITI)I U HEIJICKTPOJIUTHI.
' CuyibHBIC ¥ CJ1a0bIe dIIeKTPOIUThI. CTEIIEHD AUCCOIHAIIUIH
55 Peakiun morHOTO OOMEHA. YCIOBUS MPOTEKAHMS PEAKIU MOHHOTO OOMEHA, MOJHBIC U COKpAIIEHHEIC
' WOHHBIC YPABHEHHUS PEaKIUi
6 XuMUs 1 OKpYyKarolas cpesia
6.1 BemectBa m Marepuanbl B MOBCEIHEBHOH XHM3HU YellOBEKa. be3omacHoe WUCIONB30BaHUE BEIIECTB U
' XMMHYECKUX peaknuii B Jaboparopuu 1 ObITy. [lepBasi MOMOIIs IPH XMMHUYECKIX 0KOTaX M OTPABICHUSIX
6.2 XuMHYECKOe 3arpsa3HEHHE OKpY’Karomieil cpenpl (KUCIOTHBIC TOXKAM, 3arpsS3HEHHE IMOYBBI, BO3IyXa U

BOJI0EMOB), crtocobObl ero npegorepamieHus [IpenensbHas ponyctumas koHueHtpauus Bemects (ITJIK).




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Ponp XxuMun B peIIEHHH SKOJOTHYECKHAX IMPoOJeM. YCHIIEHHE MapHUKOBOTO 3(¢eKTa, paszpylicHHe
030HOBOTO CJIOSI
[Ipumenenune cepbl, azora, Qocdopa, yriepoma, KpeMHHS W UX COCIUHCHHHA B OBITY, MEIMIIMHE,
6.3 NPOMBIIUIEHHOCTH M CEIBCKOM Xo3siicTBe. [IprMeHeHHMEe MeTaioB W CIUIaBOB (CTajib, YYTYH,
' JIOPATIOMUHAN, OpOH3a) B OBITY W MPOMBINUICHHOCTH WX coenHeHui. [1oHsATHE 0 KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOPPO3UH
6.4 [IpupoaHbIe MCTOYHUKH YTIIEBOJOPOAOB (YTOJb, TPUPOMHBIA Ta3, HePTh), MPOAYKTH X NEepepabOTKH
(6eH3HH), X POJIb B OBITY W IPOMBIIIJICHHOCTH
[NepBoHaYaTBHBIC TTIOHATHUSI 00 OPrAaHMYECKHUX BEMIECTBAX KAK O COSAUHEHMSX yriepona (MeTaH, STaH, STUIICH,
6.5 arleTHyIeH, 3TaHOJ, TIIMIEPUH, YKCycHas KucioTa). [IoHATHEe 0 OMOJIOTMYECKH BaKHBIX BEUICCTBAX: KHUPAX,
0enkax, yrieBoiax — ¥ X POJIH B JKH3HH YEJIOBEKa
7 Pacuérsl:
7.1 1o hopMysiaM XUMUIECKHUX COCTUHEHHUH
7.2 Macchl (MacCOBOW) JTOJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPABHECHUSIM

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

. Xumusi: 8-1 kiacc: 0a30BbI YPOBEHb: YUEOHUK; S-€ U3jaHue, nepepadboTaHHoe, 8

kiacc/ 'abpuensn O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «lIpocBemenue»

. Xumus, 9 knacc/ IN'abpuensan O.C., OctpoymoB WN.I., Cnaakos C.A.

AxkmmonepHoe oOectBo «M3aarensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

pabouas mporpamma

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

edsoo.ru
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