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MNOACHUTEJIBHAA3SAIINCKA

[Iporpammano XUMHHHA  YPOBHEOCHOBHOI0OOIIEro00pa30BaHUACOCTABIEHAHAOCHOBE
TpeOOBaHUI K pe3yslbTaTaM OCBOCHUS OCHOBHOM 0Opa30BaTeNbHON MPOrpaMMbl OCHOBHOIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (eaepabHOU
paboueinporpaMMbIBOCIIMTaHUANCYYETOMKOHIIETIUUIIPEIOJaBaHUAy4€OHOTOIIpeIMETa
«Xumus»BobpazoBarenbHbIXOpranu3anusax Poccuiickoii®enepanum.

IIporpamma no XxuMuum Ja€T HpeACTaBICHHE O ILelsAX, oOmel crpareruu oOydyeHHMs,
BOCIIUTAHHUST ¥ Pa3BUTHA OOYYAIOIIMXCS CPEIACTBAMH YYE€OHOTrO MpenMeTa, YCTaHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJEpKaHKe, MPEeAyCMaTpPUBAET paclipe/ielIeHue ero 1o Kjiaccam |
CTPYKTYPUPOBAHUE TI0 pa3ieiaM M TeMaM IpOTrpaMMbl IO XUMHH, OTPEACIsIeT KOJHMUECTBEHHBIE
U KAayeCTBEHHBIC XapaKTEPUCTHKH COAEP)KAaHUS, PEKOMEHIYEMYI0 IOCJIEI0BATENbHOCTD
U3YYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JJOTHKH y4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeaeseT BO3MOXKHOCTH IpeaMeTa Juis
peanu3anuy TpeOOBaHMI K pe3yIbTaTaM OCBOCHUS OCHOBHOH 00pa30BaTEIbHON NMPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TaKKe TPeOOBAaHUM K pe3ysibTaTaM 00yueHHUs] XUMUH
Ha YypOBHE ILeNeld M3y4eHUs MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
JEeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO yYEOHOT0 COEPKaHMSL.

3HaHUEXUMUH CIIY’)KUT OCHOBOW /11 (DOPMUPOBAHKSI MUPOBO33PEHUS 00YUaIOMIErocsi, €ro
npejcTaBieHnioMaTepruatbHOMEIMHCTBEMHUPA, BAXKHYIOPOJIbUTPAIOTPOPMUPYEMbIEX UMHEH
NPECTABICHUS O B3aMMOIIPEBPAIICHUSAX YHEPTUU U 00 SBOJIIOLUH BEIIECTB B MPUPOJIE, O ITYTSIX

peuieHusT T100anbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTUSl 4YeJOBEYECTBA — CBHIPHEBOH,
IHEPreTUYeCKOH, MUIIEBON 1 HKOJIOIHIECKOH O€30IIacHOCTH, MPOOIEM 3paBOOXPAHEHNUS.
N3yuennexumuu:

CIIOCOOCTBYET pean3aliuy BO3MOKHOCTEH JIJIsl CAaMOPa3BUTHS U (DOPMUPOBAHHUSKYIHTYPHI
JUYHOCTH, €€ 001ell U (PyHKIIMOHATLHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHHE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEN oOydaromuxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHOM  y4eOHOH  JesATeNbHOCTH,  OKCHEPUMEHTAJIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEIHEBHOM JKM3HM, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOI'O
B3IJISAJ1a HA €IMHCTBOIIPUPO/IbI U UEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarnoM B (pOpMHUPOBaHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

CIOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K MPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIAJ B 3KOJOIMYEcCKoe 0Opa3oBaHHE
00yYaromXxcsl.

JlanHble HampaBlieHUss B OOy4YE€HHU XUMHUHU 00ecredyMBaroTCsl CHEUPUKON colep:kaHus
y4eOHOT0 MpeaAMeTa, KOTOPBIN ABISETCS MEeAarorHuecky aJlaTHPOBAHHBIM OTpakeHneM0a30BoM
HayK{ XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOEHHE
00y4aroIMMHUCS CUCTEMBI NTEPBOHAYAIBHBIX MOHATHI XUMUHM, OCHOB HEOPraHUYECKON XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CtpykTypa coaep:kaHHs MPOTrpaMMbl MO XUMHH copMHpOBaHa Ha OCHOBE CHUCTEMHOIO
noaxoaa K e€ msydeHuro. CoaepraHue CKIAAbIBACTCS W3 CHCTEMBI MOHATHH O XWMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XHUMHYecKOH peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPraHM30BaHbl IO NPHUHIMITY ITOCIIEIOBATEIBHOTO Pa3BUTHs 3HAHWM HA OCHOBE
TEOPETUUECKUX NPEACTaBICHUN PA3HOIO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTOy4YEHUSKaKOCHOBBIBCETOECTECTBO3HAHUS;

— Ilepuoanueckoro3zakona/l.M1.MenaeneeBakakOCHOBHOIN03aKOHAXUMUH;

— YYEHUSIOCTPOEHUNATOMAauXUMUYECKOH CBSI3U;



— MPEICTaBICHUHO003IEKTPOTUTHYECKONU I CCOIIMAITMMBEILIECTBBPACTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJIHOTO YPOBHS K JPYromy,
BBINOJIHASL (DYHKIMU OOBSICHEHHUS U MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEU
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl MO XHMMHHU CIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJ/IaM [103HaHus B HayKke. M3yueHne xumun
MPOUCXOJUTCIIPUBIICUEHUEM3HAHUHU3PaHEeN3yUeHHBIX yUeOHBIX TPEMETOB!
«OxpyxaromuiMup», «buonorus.S—7xknacce»u«Pu3nka. 7xKaace».

[Tpun3y4eHUMXUMUHUIIPOUCXOAUT(HOPMUPOBAHNE3HAHUIOCHOBXMMUYECKOWHAYKUKAK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YeIOBEKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpBI. 3agada y4eOHOIrO MpeaMeTa COCTOMT B (hOpMUpPOBAHUH
CUCTEMbl XUMHUYECKHX 3HAHUM — BaKHEHIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOMIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
MPUOOIIEHUUKHAYYHBIM METOJAMIIO3HAHUANPUU3YICHUH BEIECTBU XHMHUYECKUX PEaKIIHii,B
(GOpMUPOBAHMM M Pa3BUTUU I[103HABATEJIbHBIX YMEHUW M HUX HIPUMEHEHUU B YyueOHO-
MO3HABATENILHON U y4eOHO-UCCIIEI0BATEIbCKOM AEITeIbHOCTH, OCBOCHUHU TMPaBMII 0€30IacHOT0
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YPOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
PUOOPENTHN TaKUEe LIETH, KaK:

— (bopmupoBaHNEe MHTEIIEKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY THPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOLIUMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOY4YEHHMs Ha CHCTEMaTH4YeCKOoe NpUOOIIEeHHEe O0O0YyYaroImuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTENbHOM  JEATEIbHOCTH, HAy4YHbIM  METOJAaM  II03HAHHA,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— oOecrieueHne YCIOBHUH, CIIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYYaroIIUMUCS OINbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAaMOIIO3HAHMS, KIIIOYEBBIX HAaBBIKOB (KIIHOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIBHOCTH;

— (opMupoBanue oOmel GyHKIIMOHATHHOM U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OIICHMBATh SIBJICHMS OKPYKAIOLIEro MHpa, UCIOJIb3ys 3HAHUS U
ONbIT, TOJYYEHHbIE MpPU HU3YYEHUU XHUMHUH, NPUMEHATh HUX IMpH pElIeHuH mpodiieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOU JEATENLHOCTH,

— (hopMupoBaHue y 00yJaromuxcs TyMaHUCTHYECKUX OTHOUIEHUH, TOHUMaHMs [IeHHOCTU
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKU 11E€JIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN
cpeabl;

— Pa3BUTHEMOTUBALMUKOOYUYEHHIO,CTTIOCOOHOCTEHKCAMOKOHTPOIIOMCAMOBOCIIUTAHUIO  Ha
OCHOBE YCBOEHHS OOIIEYETOBEUECKUX I€HHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH JajJbHEHUIIero 00yueHHs.

OO1iee ynciio 4acoB, OTBEAEHHBIX U U3yYEHUS XMMHUHU Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP) KAHUEOBYYEHUA

8 KJIACC

IlepBoHaAYAIbHBIEXHUMUYECKHETIOHATHS

[Ipenmer xumuu. Poib XMMUM B KU3HU 4Ye€JIOBEKa. XMMHS B cUCTeMe Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BelIEeCTB. ArperarHoe coctosHue BewiecTB. llonAtne o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CriocoObl pa3ienienus cMeceil.

ATOMBIUMOJIEKYJTBL. XUMUYECKUEITEeMEHTHI. CHUMBOJIBIXUMHUUECKIXJIEMEHTOB.
[IpocThienciaoKHbIEBEIIECTBA. ATOMHO-MOJICKYJISIPHOCYUCHHE.

Xumuueckass Qopmyna. BaneHTHOCTP aTOMOB XMMHYECKHX OJIEMEHTOB. 3aKOH
MOCTOSIHCTBAcocTaBaBelecTB. OTHOCUTEIbHAssaTOMHasiMacca. OTHOCUTEIbHAAMOJIEKYIISIPHAS
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHHH.

KonunuectBo BemectBa. Moisb. MonsipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHM.

@u3znueckue M XHUMUYECKHE SIBICHHUS. XUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXPaHCHHS MACChl BEIIECTB. XUMUYEeCKUe ypaBHeHUs. Kiaccudukanus XUMHYECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuitakcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYyI0#, MpaBuiIamMu pabOThl B J1aOOpaTOpUH U MpUEMAMHU
oOpareHust ¢ J1abopaTOpHBIM 00OpYIOBaHUEM, M3yYeHUE M ONHCAHHE (HU3UYCCKHX CBOWCTB
00pa310BHEOPTaHUYECKUXBEIIECTB, HA0I0IeHuehU3NIECKUX (TIaBI€HUEBOCKA, TASTHUEIBI,
pacTupaHue caxapa B CTyNKe, KAIIEHHWE U KOHJACHCAIUS BOJAbI) U XUMHUYECKHX (TOpeHHE CBEYH,
MPOKAJTMBAHUE METHON TIPOBOJIOKH, B3AaMMOJICHCTBHE MeJla C KUCIIOTOW) SIBIICHUH, HAOTI0ICHUCH
OIKCaHUEe NMPU3HAKOB MPOTEKAHMSI XUMUYECKUX peaklnii (pa3ioxKeHne caxapa, B3auMOoIeiCTBHE
CEepPHOM KHUCJIOTHI C XJOpUIOM Oapus, pasnoxkenue ruapokcuma menu (II) mpu HarpeBanuw,
B3aMMOJIeiicTBHE kemne3a ¢ pacTBopoM conu menu (II), uzydenue cnocoOoB pa3eneHus CMeceid:
C TIOMOUIBIO MarHuTta, QUIBTPOBAHHWE, BHIIAPUBAHUE, JAUCTHIUIALMA, XpoMmaTtorpadus,
MPOBEJICHNE OYHCTKU MMOBAPEHHOW CONU, HAOJIOJACHHE W OMHMCAHUEPe3yJIbTaTOB IMPOBEICHUS
OTBITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS] MAacCChl, CO3JaHUE MOJEIEH MOJIEKYI
(I1apoCTEepKHEBBIX ).

BakneimuenpeacTaBuTe IMHEOPraHNYeCKUXBELIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopom — siaeMEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciopoja B npupoze, Gpusnueckue U XMMHUYECKHe CBOMCTBA (peaKIu TOPEHHS).
Oxcunpl. Ilpumenenue xucinopoga. CrnocoObl MONy4eHHsS KHCIOpoJa B J1abopaTOpuu H
MPOMBINIEHHOCTH. KpyroBopoT kucrnopoaa B mpuponae. O30H — amuioTpomnHas Moaudukarus
KHCIIOpO/Ia.

TemnmoBoit >hdexT XumMuUUeckod peakiuu, TEPMOXUMHUYECKHE YpPaBHEHHUS, JK30- U
SHIOTEPMUYECKHE pEeaKIuu. TOIIMBO: yroib W MeETaH. 3arps3HEHHE BO3/yXa, YCHIICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »amemeHT W mpocroe BemecTBO. HaxokmeHue Bogopoda B MPUPOJE,
buznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

MosnsipHbIi00bEMIa30B. Pacu€ThinoXuMHUYECKUMYpPaBHEHHSIM.

dusnyeckue cBoMcTBa BOAbL. Bona kak pactBoputens. PactBopsl. HackineHHble u
HEHACHIIICHHBIC PACTBOPHI. PacTBOpMMOCTH BemeCTB B Bojie. MaccoBasi JOJsi BEIIECTBAa B
pacTBope. XUMHUECKHE CBOMCTBa BOAbl. OcHOBaHMs. Ponb pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B NpHpoje. 3arps3HEHUE MPUPOAHBIX BOA. OxpaHa W OYHCTKA
MPUPOTHBIX BOJ.

Knaccudukanmss nHeopranmueckux coeauuennid. Oxcunpl. Knaccudukanus OKCHIOB:
coneoOpa3yrolre(0CHOBHBIEC, KUCIOTHBIC,aM(pOTepHBIC ) HHECOIe00pasytomue. Homenknatypa
OoKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loydeHrne okCuaoB.



OcnoBanust. Kiaccudukanus ocHOBaHWM: MIETOYM M HEPAaCTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBaHuil. @PU3MYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBAHUH.

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciaor. Ouznyeckue U XUMUYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XUMUYECKHE CBOMcCTBa coisieil. [lomyuenue
coJIe.

['eneTn4ecKkasCBA3bMEK TYKIACCAMUHEOPTAaHUUECKUX COEIMHEHHI.

Xumuueckuiiaxcnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COACPIKaHU KUCIOpOJa B BO3JyXeE, MOJydeHHE, COOMpaHue,
pacro3HaBaHME M HM3yY€HHUE CBOICTB KHUCIOpOJa, HAOIIOJEHHE B3aUMOJCWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U NPEKpallleHUs TOpeHHus (1oxkapa), 0O3HAaKOMIIEHHUE C
o0Opa3liaMu OKCHIOB M OIMCAaHUE HX CBOWCTB, NOJy4YeHHE, cCOOMpaHue, pacllo3HaBaHUE U
M3y4eHuEe CBOMCTB BoAopojaa (ropeHue), B3aumojeicTBue Bojopoaa ¢ okcumom wmeau (II)
(BO3MOYHO HCIIOJBb30BaHKUE BUACOMATEpUaIoOB), HabMo1eHue 00pa3IoB BEIIECTB KOJIUYECTBOM |
MOJIb, MCCIIE0BaHUE OCOOEHHOCTEW pPAaCTBOPEHHUS BELIECTB C PA3IU4YHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jied pacTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTa/UlaMM (HaTpueM M KajablueM) (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEIOBaHHE OOPa30OB HEOPTraHMUECKHX BEIIECTB PA3JIUYHBIX KIIACCOB,
HAOJII0/IEHUE M3MEHEHUsI OKPACKM WHIUKATOPOB B PACTBOPAX KHUCIOT U ILEIOYEH, M3ydyeHue
B3aumojeiicteus okcuga meau (II) ¢ pacTBopom cepHOW KHUCIOTBHI, KHCIOT C METallaMH,
peakuuii  HEUTpaJM3alMH,  IOJYYEHHUE  HEPaCTBOPUMBIX  OCHOBAHHU,  BBITECHEHHE
OJIHOrOMETAIIAAPYTMMU3PACTBOPACOIIH, PEILIEHUEIKCIIEPUMEHTAIbHBIX32/1a4IOTEME
«Baxnennme KiIaccel HEOPraHMYECKUX COCIUHEHUN».

Ilepuoanyeckuin 3akoH u Ilepuoanyeckas cucremMa Xxumudeckux siementos JI. M.
MenpeseeBa.CTpoeHneaTOMOB. XHMHYECKASACBA3b. OKHCINTEIBLHO-BOCCTAHOBUTE/IbLHBIE
peakuuu

IlepBble MONBITKN KJIacCU(DUKALUU XUMUYECKUX 3JI€MEHTOB. [IoHATHE O rpyNmaxcXoaHbIX
9JIEMEHTOB (ILIE€JOYHBbIE M IIE€JIOYHO3EMENbHbIE METaUIbl, TaJOTeHbl, WHEPTHBIC TIa3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepnonnueckuit 3axkoH. Ilepmoamueckass cucrema XuMH4Yeckux d3yeMeHros /JI. M.
MenpneneeBa. KopoTkonepuoanas u uimHHomnepuonHas (opmbl Ilepuoandeckoit cuctembl
xumuueckux ssemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MIEPUOA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbBIX saep. W3oromsl. OnektpoHsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKUX 31eMeHTOoB [lepuonuueckoil cucreMsl
. W. MeHnneneeBa. XapaKTepUCTUKAa XHUMHUYECKOTO JJIEMEHTAa [0 €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTUU3MEHEHUAPANYCAATOMOB XUMHUYECKUX 3JIEMEHTOB,METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpyNIaM U epruojam.

3nauenue [lepunognyeckoro 3akona u lleprnoauyeckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaskJaHUH.

Xumnyeckascns3b. KopaneHTHas(MOIsIpHASUHEIONSPHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTBXUMUYECKUXAIIEMEHTOB.IOHHASACBSI3b.

Crenenp  okucnenus. OKHCIUTENBHO--BOCCTAHOBHUTENBHBIE  peakuuu. IIpomeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuunisxcnepumenm:

u3yueHHe OOpa3lloB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJACHCTBHE THAPOKCHIA
LMHKAa C pacTBOpamMHu KHCJIOT M IIEJIOYEed, IPOBENCHHUE OIBITOB, WIIHOCTPUPYIOIINUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHUE, PEAKIIUHN PA3JI0KEHUS, COSUHEHUS).

Mesicnpeomemmuuieceasu



Peanuzanus MeXNpeaAMETHBIX CBA3EH NMpU U3yYEHUU XMMHHU B § Kjlacce OCYLIECTBIISETCS
Yyepe3 HCIOJIb30BaHME KaK OOLIMX eCTeCTBEHHO--HAYYHBIX TOHATUHA, TaK M TOHATHH,
ABJIAIOIUXCSI CACTEMHBIMH JUIL OTAEIBHBIX NPEIMETOB €CTECTBEHHO--HAYYHOTI'O LIUKJIA.

OOwe ecTeCTBEHHO--HaY4HbI€ IOHATHS: Hay4HbIM (akT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3, CUHTE3, KJIaCCU(PHUKAINA, IEPUOAUNIHOCTD, HAOIIOICHHE, SKCIIEPUMEHT,MOICIMPOBAHHE,
U3MEpPEHHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTOM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIWJA, HW30TOIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsij, BELIECTBO, TeIO0, O0BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (pU3MUECKUe BEIWYHMHBI, CAWHUIBI HU3MEPEHHS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus:dporocunTes, nprxanue, buocdepa.

I'eorpadusa: armocdepa, ruzapochepa, MuHEpaibl, TOpHbIE MOPOIbI, IOJE3HBIE
MCKOIIa€Mbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecrBonxummnueckasipeakums

Ilepnonnueckuit 3axkoH. Ilepmoanueckas cucrema xuMuyeckux dieMmeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HU3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbLUs U UX COCAUHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoaudeckoli CuCTeEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBSA3M. THUIBI KPUCTALIMYECKUX PpELIETOK,
3aBHCHUMOCTb CBOWCTB BELECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BU1a XMMUUYECKOM CBA3H.

Krnaccudpukanus ¥ HOMEHKJIATYpa HEOPTraHMYECKHX BEHICCTB. XHMHUYECKHE CBOMCTBA
BEUIECTB, OTHOCSIUMXCS K Pa3jIMYHBIM KJacCaM HEOPraHWYECKHUX COCIMHEHUM, N€HETHYECKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKUX peakluil MO0 pa3InYHbIM MpU3HAKaM (110 YHUCITY M COCTaBY
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, M0 H3MEHEHUIO CTeleHeu
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTajlu3aropa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPaBHEHUSI.

[Tonatue o ckopoctu xuMuueckoil peakiuu. [loHarue o6 0OpaTUMBIX U HEOOpPATHUMBIX
XUMHUYECKHX peakiusx. [loHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonsTue o
karanuse. [lorarue o xumnyeckoMm paBHOBecHH. DaKTOPBI, BAUAIONINE HA CKOPOCTbXUMUYECKOU
peakuuu U MOJ0KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIBHBIE PEAaKIMH, 3JEKTPOHHBIM OanaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiIeHHE ypaBHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakumii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOr0 OanaHca.

Teopust 27€KTPOAUTUYECKON TUCCOLMALMU. DIIEKTPOIUTHI U HEIIEKTpOoiIUThl. KaTnoHsl,
AQHUOHBI. MeXaHU3M JMCCOLMAIMY BEILECTB C PA3JINYHBIMUA BUJIAMU XUMHUUYECKOH cBsI3U.CTeneHb
muccouranuu. CUibHbIE U c1a0ble 3JeKTPOIHUTHI.

Peakiiun moHHoro o6MeHa. YcClIOBUsSI MPOTEKaHUs peakMii HOHHOTrO OOMEHa, MOJHbIE U
COKpaIll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
npeCcTaBiIeHU 00 BJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHbIE peaklud Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuiiakcnepumenm:

O3HAaKOMJIEHHE C MOJEIISIMH KPUCTAIJIMYECKUX PEHIETOK HEOPraHWYECKHUX BEIIECTB —
METAJIJIOB M HeMeTauioB (TpaduTa M ajnMasa), CIOXKHBIX BeEIIeCTB (XJopuia HaTpus),
HCCJIEJOBAHNE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM pEakuuu OT BO3ICHCTBHUS pa3IMYHBIX
(bakToOpoB, UCCIENOBaHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIecca TUCCOLUALUN
KHCJIOT, LIeJIouel U coJieil (BO3MOXHO HCII0JIb30BaHNE BUJIEO MATEPUAIIOB), IPOBEIEHUEOIIBITOB,
WUTIOCTPUPYIONTUX  MPU3HAKA TIPOTEKAHUs pPEakuid HWOHHOTO oOMeHa (oOpa3oBaHMe
ocajiKa,BblIeJICHIEera3a,00pa30BaHNuEBO/IbI ),0MBITOB, UJUTIOCTPUPYIOIIUX TPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUNA (FOPEHHME, pEaKLUu pa3jIOKEHHs, COCIUHEHMS),
pacrno3HaBaHME€ HEOPraHMYECKUX BEUIECTB C IOMOILIBI0O KAYE€CTBEHHBIX pEAKUUN Ha HOHBI,
pelleHne SKCIePUMEHTaIbHBIX 33/1a4.

HemeTtajuibinnxcoemHeHust

OOmiass xapakTepucTHUKa rajoreHoB. (OcoOEHHOCTH CTPOCHUS AaTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CtpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BEIIECTB — TaJOr€HOB.
XUMHYEeCKHE CBOWCTBA Ha MpUMeEpe XJopa (B3aUMOJCHCTBUE C MeETallJlaMH, HeMeTallJlaMH,
miesouamu).  Xnoposogopod. ConsiHas KHMCIOTa, XUMHUYECKHE CBOICTBa, IIOJy4YEHHUE,
npuMeHenue. JlelicTBuexyiopa U XJIOPOBOJOPOAaHA OpraHU3M YelloBeKa. BaxHeiiue Xmopusl
U X HaXO0XJIEHUE B IPUPOJIE.

O6mas xapakrtepucTthka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHne M (PHU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M Cepbl. AJUIOTPOIIHbIE MOJU(UKAIIMKM KUCIOpOJa U cepbl. XMMHUYECKHUE CBOWMCTBA
cepel. CepoBOJOPOJ, CTpoeHHE, (U3NYECKHe M XMMHUYEeCKHe CBOWCTBA. OKCHIBI Cephl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOICTBa
(oOmmme Kak mpeICTaBUTEIIS KiTacca KUCIOT | criennduueckre). XUMHUECKHE PEaKIuu,JIekKaIIne
B OCHOBE TMPOMBIIUICHHOTO croco0a TOJy4eHHs cepHoW  Kuciaorel. [IpumeneHue
cepHONKUCIOTHL. COUCEPHONKUCIOThI, KaueCTBEHHASPEAKIIHS Hacynbdar-non.Haxoxnenue
ceppl U €€ COeNMHEHUH B mpupoAe. XUMHUYECKOE 3arps3HEHHE OKpYKaloIehd cpelsl
COCIMHEHUSIMU Cepbl (KUCIIOTHBIE JIOKIHU, 3arpsi3HEHUE BO3JlyXa M BOJOEMOB), CHOCOOBI €ro
MPEIOTBPALLCHHSL.

OOmast xapakTepucTHKa 3JIeMEHTOB VA-rpymmbl. OCOOCHHOCTH CTPOSHUS aTOMOB,
XapaKTepHBbIE CTEMEHH OKHUCIECHUA. A30T, pacnpocTpaHeHHEe B MpHUpojae, (GU3UYECKUE WU
XUMHUecKkHe cBoiicTBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro GU3NYECKUE U XUMUYECKHUE
CBOWCTBA, MoylyueHue 1 npumenenue. Coiau aMMOHUS, UX (puU3nUYecKre U XUMUUYECKHE CBOMCTBA,
npuMmeHeHre. KadecTBeHHas peaklvs Ha MOHBI aMMOHHA. A30THas KUCJIOTa, €€ MOJydeHHeE,
¢u3nueckne M XMMHUYECKHME CBOicTBa (0OlIMe Kak TNpeACTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonb3oBaHMEe HHUTPATOB M COJIEHl aMMOHHS B KadecTBE MHMHEPAJIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3JyXa, MOuYBbI M BOA0EMOB). docdop, amroTpornHble MOIUPUKALIH
docdopa, ¢puznueckue u xumuueckue cporctBa. Okeun gochopa (V) u docopHas kuciora,
¢u3nueckue M XUMHUYECKHE CBOicTBa, monydeHue. lMcnonb3zoBaHue ¢ochaToB B KadecTBe
MUHEPATBHBIX YIOOPEHUI.

OOmast xapaktepuctuka s1eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIIECHUA. YTJIEepOo/, aJlJIOTPOIHbIE MOAU(PUKALIH, PACTIPOCTPAHEHHE B
npupoe, Gpusnueckue 1 XUMU4eckrue cBoiictBa. Axcop6ouus. Kpyrosopot yriepoaa B mpupoe.
Oxkcunpl yriaeposaa, ux (puU3NYecKue U XMMUYECKHEe CBOWCTBA, JI€WCTBUE HA KMBBIE OPTaHU3MBI,
NOJydeHUEe U TpPUMEHEHHEe. DKOJIOTHYeCKHue MpobeMbl, CBsi3aHHbIe ¢ okcuaoMm yriepoaa (IV),
TUIOTE3a TI100aIbHOTO MOTEIUIeHHUs KJIMMaTra, MapHUKOBBIM >Q¢ekT. YroibHas KUCIOTa U €€
COJIM, UX (U3MUECKUE M XUMHUYECKHE CBOWCTBA, IMOJIyueHHE U NpuMeHeHHe. KadecTBeHHas
peaxiusi Ha KapOoHaT-HOoHBL. Mcnonp3oBanue kapOOHATOB B OBITY, METUIIMHE, IPOMBILIUIEHHOCTH
U CEJIbCKOM XO3SIMCTBE.

[lepBoHayanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEIMHEHUSX yriepojaa
(MeTaH, 9TaH, ATWJIEH, alETWJCH, 3TaHOJ, TJUIEPUH, YKCyCHass Kuciota). IIpuponHsie
MCTOYHUKU YTJI€BOJOPOAOB (Yrojb, HNPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBIIUIEHHOCTH. [ToOHATHE 0 OMONOTHYECKH Ba)KHBIX BEIECTBAX:
KHUpax, Oenkax, yrieBoJax — W HMX pOJIM B JKU3HU ueloBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHUMH.

Kpemuuii, ero ¢usnyeckne M XUMHYECKHE CBOWCTBA, IOJIYYCHHE U IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpencrtaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHueBoOMKHcIoTe. CHIIMKATHL MXUCIIOIB30BAHUEBOBITY, BIPOMBIIITICHHOCTH. BakHel e



CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. IIpobimembl
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM JKU3HHU.

Xumuueckuiiaxcnepumenm:

u3yueHne o0pa3lloB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, MPOBEICHHE
KaueCTBEHHBIX PEaKIUi Ha XJIOPUA-HUOHBI U HAONIO/IEHHUE MPU3HAKOB UX MPOTEKaHUs, OMNBITHI,
oTpakaromue (U3NIYECKUe M XMMUYECKHE CBOWCTBA TaJIOTEHOB M MX COCIUHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BHUACOMATEpUAIOB), O3HAKOMIICHHE C O0pa3lamMH XJIOpPHAOB (TaJlOreHHJIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U e€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMaTepHUaoB), HaOJIOJeHHe TMpolecca OOyriuBaHUs  caxapa MOJa  JAeWCTBUEM
KOHLEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yUYEHUE XUMHUUYECKUX CBOMCTB pa30aBIIEHHON CEpHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peaklMHM Ha Cynb(aT-MoOH U HaONIO/IeHHE MpHU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M UX COeAMHEHHM
(BO3MOXHOMCIIOIB30BAHUEBUICOMATEPHUAIIOB),00pa3iiaMi a30THBIX U (oCPOPHBIX yIOOpEHHUIH,
[OJlyueHUe, coOupaHue, pacrno3HaBaHUE M H3YYEHHME CBOMCTB aMMHaka, IPOBEIECHUE
KaueCTBEHHBIX PEaKIMii Ha MIOH aMMOHHMS U (oc]aT-uoH U U3ydeHUe MPU3HAKOB UXIPOTEKAHMUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THON KHUCIOTHI C MEAb0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIOB), H3YYCHHE MOJeNeld KpPUCTAIMYECKUX pEIETOK anMasza, rpadura,
¢yiepeHa, 03HaKOMJIEHHUE C IIPOLIECCOM a/ICOPOIIMU PaCTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM
yraéM M yCTPOWCTBOM MPOTHBOrasa, MOJyueHUEe, COOMpaHue, PAclio3HAaBaHWE U HU3YYCHHUE
CBOICTB YIJIEKHCIIOIO I'a3a, IPOBEJECHUE KaUeCTBEHHBIX peaklMii Ha KapOOHAT M CUIIMKAT-MOHBI
U U3YYCHHE T[PU3HAKOB UX MPOTEKAHMS, O3HAKOMIICHHE C MPOJYKUHUEW CHUIIMKATHOU
IIPOMBILUIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHeuime HeMeTauibl U
UX COCIUHEHUS.

MeTa/uibIn X COeIUHEHHUS

OOmiast xapakTepUCTHKAa XUMHUYECKUX JJEMEHTOB — METAlJIOB Ha OCHOBAHUU MX
nonoxkenus B [lepuonnueckont cucreme xumuueckux sneMentoB 1. . Menaeneesa u crpoeHust
atoMoB. CtpoeHue MeTauioB. Meramnudeckas CBsI3b M METaUIMYECKass KPHUCTAJUINYECKas
pemérka. DIEeKTPOXUMHUYECKUIN psAJ HamnpsykeHUH MeTauioB. PU3WYecKue M XHUMHUYECKUE
cBoiicTBa MeTayuioB. OO1Me crocoOs! mosyuyeHus: MeTaioB. [IoHATHE O KOPPO3UH METaIOB,
OCHOBHBIECTIOCOOBI3AIUTHINXOTKOPPO3H1H. CIIaBbI(CTalb, UyT YH, TIOPATIOMUHIN,0poH3a)1 150.¢
IPUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH.

[Ilerounsle MeTayIbl: TTONIOXKEHNE B [leproandeckoil cucteMe XUMUYECKUX JIEMEHTOB /J1.
N. MeHnaeneeBa, CTpOEHHE MX aTOMOB, HaXOXKIAeHUE B INpupone. Pu3nueckue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
LICJIOYHBIX METAJIOB U UX COCIUHEHUN.

[IlerouHO3eMENBHBIE METAUIBI MarHuii M KaublUMW: noJIoKeHue B llepuogmyeckoin
cucreMe XuUMudeckux dyeMeHToB JI. . MeHneneeBa, CTpO€HHE HUX aTOMOB, HaXOXJEHUE B
npupoge. Pru3ndeckue U XMMUYECKHE CBOMCTBA MAarHMs M Kanblus. BaxkHenmme coeanHEHUs
KaJblMs (OKCUI, THIPOKCH, COIH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs.

AmomuHuil: nonoxeHnue B Ilepuonnueckoin cucreme xuMuuyeckux snemeHToB J[. M.
MeneneeBa, CTpOCHUE aTOMa, HaXOXKACHUE B Ipupoae. Pusnueckrue U XMMUYECKUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U THJIPOKCH/Ia AITFOMUHUS.

XKenezo: mnonoxenne B Ilepmonnueckoil cucreme xumuueckux osnemeHtos J[. .
MenneneeBa, CTpOEHHE aToMa, HaxoXJIeHne B npupojae. Gusndyeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcuasl u conu sxkenesa (II) m xemesa (III), ux cocraB, cBoiicTBa u
MIOJTyYEHHE.

Xumuueckuiiakcnepumenm:

O3HAKOMJICHHE ¢ OOpa3llaMH METAIJIOB M CIUIAaBOB, HMX (U3UYECKUMHU CBOICTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO MCIIOJNB30BAaHHE BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB),CCIIEI0BAHUECBOMCTBKECTKOMBOIBI, IPOLIECCArOPEHHSKETIE3aB



Kucopone  (BO3MOXKHO — HCIIONB30BAaHWE  BUICOMATEPHUANOB), IMPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX pPEaKlMii Ha MOHBI: MarHus, Kajablvs, aIIOMUHUS, [IMHKa, xene3a (II) u xenesa
(III), memm (1), HAOMIOAEHUE W OMHUCAHUE MPOIECCOB OKPAIIMBaHUS IJIAMEHW MOHAMU HATPUS,
Kamusl U KaIblHs (BO3MOXHO HCIIOIB30BAaHUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(OTEPHBIX
CBOMCTB THJIPOKCUJIA aJIFOMUHUS U TUAPOKCHIA LINHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWIe MeTaJlIbl U UX COCIMHEHUSI.

XUMHUSHOKPY:KA0IIascpena

BemectBa u Marepuanbl B MOBCEIHEBHOM KU3HU YelioBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakuuil B ObiTy. IlepBas momoiip Mpu XUMHUYECKHX O0XOrax u
OTpaBJICHUSX.

XUMUYecKoe 3arps3HeHNe OKpYXKarollel cpesl (mpeesibHas A0MyCcTUMas KOHIICHTpAIUs
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuiiakcnepumenm:

M3y4eHne0o0pa3IoBMaTepHAIOB(CTEKIIO,CTUIABBIMETAILIIOB, IOJIMMEPHBIEMATEPUAJIbI ).

Meoswcnpeomemmnwieceasu

Peanuzarust MexXnpeAMETHBIX CBSA3EH NMPHU M3YUYCHHH XMMHUU B 9 KJIacce OCYIIECTBIISICTCS
Yyepe3 UCIIOIb30BAHUE KaK OOIUX €CTeCTBEHHO-HAYUHBIX MOHSATHH, TaK ¥ MOHATUHN,IBISIOUINXCS
CHUCTEMHBIMU IS OTACJBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01ue ecTecTBEHHO-HAYy4YHbIC MTOHATHUS: HAyYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOpHs,aHAIIN3,
CUHTE3, KiIaccu(uKams, TMEPHOJUIHOCTh, HAOIIOECHUE, OSKCIICPUMEHT,MOACIUPOBAHNE,
U3MepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOT S, MaTepHAIIbI.

®dusnka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJIEKTPUUYECKHI 3apsij, M[POBOAHHUKH, IOJYIPOBOJHUKH,
JUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUITMUECKas pEmETKa, CIUIaBbl, (U3MYEeCKHe BEJIMYMHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunrtes, neixanue, Omochepa, sKocucreMa, MUHEpaIbHBIE yI0OpEeHHS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

l'eorpadusa: armocdepa, rtumpochepa, MuUHEpadbl, TOPHBIE TOPOJbI, TOJIE3HBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



INNIAHUPYEMBIEPE3YJIbTATBIOCBOEHUATIPOT' PAMMBIIIOXUMHNHNHA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJbTATDBI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO 0OmIero oOpa3oBaHUs
JOCTUTAIOTCS B XO/Ie O0YUYCHUS XUMHH B €IUHCTBE yUYCOHON M BOCITUTATEIILHOM JACSITEILHOCTH B
COOTBETCTBUM C  TPAAMIMOHHBIMU  POCCHUMCKUMH  COLMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU, MPUHATHIMUA B OOIIECTBE MPaBHJIAMH U HOPMAMH TOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOMO3HAHUS, CAMOPA3BUTHUS M COLUAIM3AIMU 00YJaIOIINXCSl.

JIM9HOCTHBIE PE3YyIbTAThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIUpeHHe ONbITa ACSTEIbHOCTU Ha e
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpHOTHYECKOTOBOCTTUTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTCYECTBEHHOMY KYJIBTYPHOMY, UCTOPHICCKOMY U HAYTHOMY
HACJIEUIO, TIOHMMAHUS 3HAuUeHUs XUMHUYECKONM HayKu B JKM3HHM COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON WH(POPMAIUEH O TEPEIOBBIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XMMHHU, 3aUHTEPECOBAHHOCTU B HAayUHBIX 3HAHUSAX 00 yCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOrOBOCITMTAHMA:

MPEJICTABJICHHUS] O COLMAIbHBIX HOPMax M MpaBWIaX MEXKIUYHOCTHBIX OTHOILIECHUN B
KOJUICKTUBE,KOMMYHHKATHBHOMKOMITETEHTHOCTHBOOIIECTBEHHOIIOIC3HOM,
yueOHO-UCCIIeI0BATeIbCKON, TBOPUECKOM U JAPYruX BHUJAX MACSITENbHOCTH, TOTOBHOCTH K
Pa3HOO0OPa3HOMCOBMECTHOUICATSIILHOCTUIPUBEITIOTHCHAH — y4eOHBIX,[I03HABATEIBHBIX  33J1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YUEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOITIOHMMAHHUIO ¥ B3aUMOIIOMOINM B IPOIECCe ITOH y4eOHOH IESITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJICHWE U TIOCTYNKH CBOMX TOBApHUIIEH C MO3WIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI IMTOCTYITKOB;

3) HEeHHOCTHHAYYHOI0 MO3HAHUS:

MHPOBO33PCHUYECKHUE  TPEJCTABICHHUS O  BEIMIECTBE W  XHUMHYECKOH  PEaKIluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONINE OCHOBY JUISI
MOHMMAHHUS CYIIIHOCTH HAYYHOH KapTHHBI MUPA, TIPEJICTABICHUS 00 OCHOBHBIX3aKOHOMEPHOCTSIX
pa3BUTHUS MPUPOJIbI, B3AUMOCBA3SIX YENIOBEKa C MPUPOJHON CPEoid, O PO XUMUU B TIO3HAHHUH
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHBBI, HAIMPaBJICHHbIE HA MOJTYYEHHE HOBBIX 3HAHUNH MO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOII0JJaeMbIX TIPOIECCOB W SIBJICHHWW, IO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIbTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIHHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATYpPOH, JOCTYIMHBIMH TEXHUYCCKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHUWIO W TO3HAHWIO, JTIOO03HATETHhHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pazoBaHuI0, TIPOEKTHON M MCCIEAOBATEIHCKON NEATETHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH W YPOBHS OOYUYCHHUS B TaTbHEHIIIEM;

4) hpopMHUPOBAHUSIKYIbTYPHI310POBbSI:

OCO3HaHWE IIEHHOCTH )KM3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, yCTAHOBKH
Ha 370pOBBI 00pa3 >KWU3HMU, OCO3HAHWE TOCIEICTBUNA UM HENPUSTHE BPEAHBIX MPUBBIYCK
(ymoTpeOneHus: amkoroJisi, HApKOTUKOB, KYpPEHHs), HEOOXOJUMOCTH COOJIOICHUS TPaBHII
0€30MacHOCTH NP OO0PAIIEHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M pEaIbHONKU3HUY;

5) TPy10BOrOBOCIIMTAHMSA:

MHTEPEC K MPAKTHUYECKOMY M3YUEHHUIO MPodeccuii 1 TpyAa pa3IuyHOro pojia, yBaKEHHUE K
TPyAy H pe3yibTaTaM TPYIOBOM MAEATEIHHOCTH, B TOM 4YHCIE Ha OCHOBE MPUMEHEHUS
MpeIMETHBIX3HAaHUHITOXUMUU,0CO3HAHHBIBBIOOPHHINBU Ty IbHOU TPACKTOPHH



IPOJOIDKEHU 00pa30oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW Mpo(ecCHOHANbHON IESATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUN, TOTOBHOCTh aJalITUPOBATHLCS B IIPO(ECCUOHAIBHON Cpesie;

6) 9K0JIOTNYECKOTOBOCTTUTAHNSA:

9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIE KAK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBe €€ CyIIeCTBOBAHMs, MOHUMAaHHE LIEHHOCTH 3J0pOBOrO M 0E30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXHYECKOMY 3J0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIIO/ICHHS TPaBUJI 0€30MaCHOTO TOBEACHUS MPH paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIINX 310POBbIO U KU3HU JIIOACH;

CIOCOOHOCTH TPUMEHSTh 3HAHHWS, MOJy4YaeMble NPU H3YYCHHUH XUMHH, JUIS pEIICHUS
3a[a4, CBSA3aHHBIX C OKPYKAIOIIEH IPUPOAHON CPEOH, IS TIOBBIIICHUS YPOBHSI DKOJIOTHYECKOU
KYJBTYpBl, OCO3HaHUA TIIOOATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTed MX pelieHHs
IIOCPEACTBOM METOJIOB XMMMH, SKOJIOIMYECKOIO MBIIUICHHS, YMEHUS PYKOBOJACTBOBAaTLCS UM B
II03HABATEJILHON, KOMMYHUKATUBHOM M COLIMATIbHOM NMPAKTHKE.

METAINIPEIMETHBIEPE3YJIBTATbBI

B cocraBe MerampenMeTHBIX pPE3yIbTaTOB BBIIEISIOT 3HAYMMBIC i1 (OPMHPOBAHUS
MHUPOBO33PEHUS OOILIECHAYYHbIE MOHATHUS (3aKOH, TEOpUs, MPUHILMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, IKCIIEPUMEHT U JIPYTOE€.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
OpeaMeTax HUIO3BOJISIOTHA OCHOBE3HAHMMM33TUX NpeaAMeTOB (OPMHUPOBATH IPEICTaBIECHUEO
LEJIOCTHOW HayyHOW KapTMHE MMpa, U YHHUBEpCalbHble ydeOHble NeHCTBUS (I1I03HABATEIbHBIE,
KOMMYHHUKATHBHbIE, PEryJIsSTHBHbBIE), KOTOpbIE OOecrednBaoT (OpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTenbHBICYHHBEPCATbHbICYYeOHbICICHCTBUSA

ba3oBble Jlornueckue AeicTBHA:

YMEHHS MCIOJIb30BaTh NPHUEMBI JIOTMYECKOIO MBIIUIEHUS IPH OCBOECHUM 3HAHMM:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATUH (BBIAEISATH HX  XapaKTepHble MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C JPYTUMH MOHSATUAMH), UCHOJIB30BATh MOHATHUS A O0bICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BHIOMpaTh OCHOBAaHUS W KPUTEPUHM [UIsl KiaccU(UKALUU
XUMHYECKHX BEIIECTB U XMMUUYECKUX PEaKLMi, YCTaHABINBATH IPUUNHHO-CJIEICTBEHHBIE CBA3U
MEX1YyOOBEKTaMU U3Y4YEHHUSI, CTPOUTDH JIOTUYECKUEPACCYKICHUS (MHAYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTMH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHATh B MpOIEcce MO3HAHUS MOHATUS (MPEIMETHbIE M METallpeIMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJENH, MCIOJIb3yeMble B XUMHH, MPeoOpa3oBBIBATh IIHUPOKO
IPUMEHSIEMbIE B XUMHHM MOJI€IbHbIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI AJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — Npu peleHuH YydeOHO-
MO3HABATEJIbHBIX 3a/ay, C Y4YETOM OTHUX MOJENIbHBIX IMPEACTAaBICHUH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YYaeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB U
XUMHUYECKHX DPEaKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUUYUHHO-CJIEICTBEHHbIE CBSA3HM U
MIPOTUBOPEYHS B U3y4aeMBbIX IIPOLECCcaX U SIBJICHUSIX.

ba3oBblencciieoBare/IbCKHe1eHCTBUA

YMEHHE MCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B Ka4e€CTBE MHCTPYMEHTA IO3HAHUSA, A
TaKkKe B KadecTBE OCHOBBI JUII (OPMHMPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXJICHMIA;

npuoOpeTeHne OmblTa MO IUIAHWPOBAHHUIO, OPraHU3allid W MPOBEICHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHUE HaOII0AaTh 3aX0/I0M IpoIlecca, CAMOCTOSTEIbHO IPOrHO3UPOBATh €r0
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yiabTaTaM MpPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHON padoTe.

Padoracundopmanmeii:

yYMEHHUE BbIOUPATh, aHATM3UPOBATh U MHTEPIPETUPOBATh HHPOPMALIMIO PA3IMUHBIX BUI0B
uopMIpeaCTaBICHNUS,T0TY9aeMYyIOU3Pa3HBIXUCTOUHUKOB(HAyYHO-TIOMY I pHASIIUTEpaTypa



XUMHUYECKOTO COJIep)KaHUs, CIpPaBOYHbIEe MOcoOus, pecypchl VHTepHeTa), KPUTUYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE IPUMEHSATh Pa3InYHbIe METO/IbI U 3apOChl MIPU MOUCKE U 0TOOpe HHPOPMAIIUN U
COOTBETCTBYIOIIUX JAHHBIX,HEOOX 0TUMBIX IISIBBITIOTHEHU T yY€OHBIX MTIO3HABATENIbHBIX 33024
onpeAeNéHHOro THUMa, NPUOOpPETeHHE OmbITa B OOJACTH HCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJa/JICHUE KYJIbTYpOil aKTUBHOI'O UCIOJIb30BAaHUS Pa3IMUYHbBIX
MOMCKOBBIX CHCTEM, CAaMOCTOATEIbHO BBIOMPATh ONTUMANbHYIO (QOpMYy MpeACTaBICHUS
uHGOPMALMK M WUIIOCTPUPOBATH pEIIaeMble 33Ja4Yl HECIOKHBIMU CXEMaMH, TUarpaMMami,
IpyrumMu popmamu rpa UKk U UX KOMOMHAITUSMU;

yYMEHHE HCIOJb30BaTh U AaHAIU3UPOBATh B IMpOLECCe YU4eOHOW M MCCIEA0BATEIbCKOM
NeSITeIbHOCTUUH()OPMAIMIOO BIMSHUUATIPOMBIIIICHHOCTH, CEIbCKOTOX03HCTBAUTPAHCIIOPTA HA
COCTOSTHUE OKPY’Kalollel IpUPOTHON Cpeibl.

KoMMyHnKaTHBHbIeyHUBEPCAIbHbIEYYeOHbIe1eHCTBHUSA:

YMEHMs 3aJlaBaTh BOIIPOCHl (B Xonae Juanora W (WiIM) JUCKYCCHUHM) IO CYIIECTBY
oOcyxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEMAJIOKEHUS OTHOCUTEIHHO BBIMOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSIPEACTABIATHIIONYYCHHBIEPE3YIbTaThIIIO3HABATEIbHOMIEATEIbHOCTUBYCTHBIX U
IUCbMEHHBIX TEKCTaX; JejaTh IPE3EHTAIMI0 PE3YJIbTaTOB BBIIOJHEHUS XUMHYECKOIO
JKCIIepUMeHTa (J1abopaTOPHOTO OMbITA, JIAOOPATOPHOW pPadOTHI MO HCCIIECOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW IMO3HABaTENbHOHN U
HCCIIEIOBATEIICKON JICATEIIbHOCTH TPH PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE yd4éra
o0IIMX MHTEPECOB U COTJIacoBaHMs MO3UIMI (0OCYyXIeHHs, 0OMEH MHEHMSIMH, «MO3TOBbBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JEMCTBUIA, ONpeieIeHE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIeyHUBepCaIbHbIeYy4YeOHbIeeHCTBHUSA:

YMEHHE CaMOCTOATEIBHO ONPENEISTh LEIN AEATENBHOCTH, IJIaHUPOBATh, OCYLLECTBIISTD,
KOHTPOJIMPOBaTh W TNpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIBbHOCTb, BBIOMpATh
HauOonee H(PQeKTUBHbIE CIOCOOBI pelIeHHs Y4eOHBIX M IO3HABaTENbHBIX  3a7ad,
CaMOCTOSTENIBHO COCTABJIATh WIM KOPPEKTHPOBATH IPENIOKEHHBIM aIrOpUTM JAEUCTBUH IIPH
BBITIOJTHEHUH 3aJaHUil ¢ Y4YETOM TMONY4YeHHs HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTaX —
BEIIECTBaX U PEaKLUsiX, OLIEHUBAThb COOTBETCTBHUE IMOJIYYEHHOTO pe3yjbTaTa 3asBJICHHON LENH,
YMEHHUE UCIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 33JaHUN.

HNPEIMETHBIEPE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB [0 OCBOCHHUIO OO0S3aTEIBHOTO COACpIKAHMS,
YCTQHOBJICHHOTO JaHHON (enepanpHOi pabouell mporpaMMoMN, BBIIEISIOT: OCBOCHHBIE
00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS M CHOCOOBI NEUCTBHUH, crenupuyecKue s
npeaMeTHoi obnactu «XUMHS», BHIBI JEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAlNU, TPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLIUSX.

K xonmy oOyueHus B 8 kiacce mpeiaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxkaTb c(HOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® pPACKpPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUM: aTOM, MOJEKYJA, XUMUYECKUN

BJIEMEHT, TMPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKyJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasl 10JI1 XUMHUYECKOI03JIEMEHTA
B COGAMHEHHMM, MOJSIPHbII 00BEM, OKCHZ, KHUCJIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh,CTETICHhOKUCIEHUS, XUMUYeCKasipeaKIus, Kiraccuuxarms
peaxkuii: peakliuu COeAMHEHHUs, PEaKLUU Pa3IOKEHUs, PEaKIUU 3aMEeIlEeHuUs], PeaKIiu
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeINIOBON 3((PEKT peakuuu, sApo aToMa,
3JIEKTPOHHBINACIOHATOMA,aTOMHAsIOPOUTANb,paAIycaTOMa, X UMHUUECKAACBSI3b,



MOJISIpPHAsE M HENOJIsipHAasi KOBAJIGHTHAs CBS3b, MOHHAsA CBS3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J10JIs1 BEILIECTBA (IIPOLIEHTHAs: KOHIEHTPALUs1) B paCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHSATH 3TU
MOHSITHUS MIPU OTMCAHUY BEIIECTB U X MPEBPALICHUH;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UJIsi COCTaBjieHHs (QOpMyT BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

OTIpeNeNIATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHUSX, CTEICHb
OKHCIICHHSI DJIEMEHTOB B OHMHAPHBIX COCAMHEHUSX, NPUHAUIEKHOCTh BELIECTB K
onpeAenéHHOMY Kjlaccy COeOuHeHuil 1o dopmynaM, BHA XUMHYECKOH CBS3U
(xoBajsieHTHasi U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. . MenneneeBa: 1eMOHCTPUPOBATH
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nonokeHuss B Ilepmonnyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;

ONMCHIBaTh M XapaKTepus3oBaTh TaOinuHyro (opmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHXAJIEMEHTOB: Pa3INYaThbIOHATUAKTIaBHASTOATpyIIa( A -TpyIa)»u
«moboynas mnoarpynna (b-rpynma)», manbie u OonbliMe MEPHOIbI, COOTHOCHTH
0003HaueHHsI, KOTOpble UMEIoTCA B Tabmuie «lleprogmueckas cucTeMa XUMHYECKUX
anementoB J[. Y. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOSHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, oOllee 4YHUCIO 3JIEKTPOHOB U
pacrpeziefieHue X MO JIEKTPOHHBIM CIIO0SIM);

KJIacCU(UIIUPOBATh XMMHUYECKHE 3JIEMEHTHI, HEOPraHMUECKUE BEIECTBA, XUMUYECKHE
peakuuu (IO YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKLUU BELIECTB, IO TEIUIOBOMY
ahdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3TUUHBIX
KJIaCCOB, NOATBEpP)KJAs  ONHWCAHME TNPUMEpPAMU  MOJEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

IIPOrHO3MPOBAaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHUECKUX MPEBPALIEHUHN B Pa3IUYHBIX YCIOBUSX;
BBIUNCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHNSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOMN peaKIuu;

IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENIbHON AEATEeIbHOCTH — aHalIM3 U CUHTES,
CpaBHEHME,0000111eHUE,CHCTEMATU3alINI0,KITACCU(UKALIUIO, BBIIBICHUETTPUYNHHO-
-CJIEICTBEHHBIX CBA3€H — ISl U3Y4YEHHsS] CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIHM,
€CTECTBEHHO-Hay4YHbIE METO/Ibl TO3HAHUS — HAOJI0IeHIEe, U3MEPEHNE,MO/IETMPOBaHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh MpaBWJIaM TIOJb30BaHUS XUMHUYECKOW TMOCYI0M W  JabopaTOpHBIM
00OpyJIOBaHUEM, a TaKXe MpaBWIaM OOpAaIleHHUsl C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBIITOJIHEHUIO JAOOPATOPHBIX XUMHUUECKHUX OIMBITOB 110 MOTYy4YEHUIOU
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOXOpPOJAa M KHUCIOpPOJa), HPUTOTOBICHUIO
pPacTBOpPOB € OMPEACIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH
U MPOBOJAUTh XUMHUYECKUE IKCIIEPUMEHTHI 110 PAaClO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C TIOMOIIIbIO MHIUKATOPOB (JIaKMYC, (peHOI(TaIenH, METUIIOPAHK U JpyTue).

K xoHmy oOyueHus B 9 kiacce npeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHUX MOHATHH: XMMHUYECKHUH 3JEMEHT, aToM,
MOJIeKyJia, MOH, KaTHOH,aHHOH, MPOCTOEBEIIECTBO, CIOXKHOEBEIECTBO, BAJICHTHOCTH,
JJIEKTPOOTPUIIATENIFHOCTD, CTENEHb OKHCICHHUS, XUMHUYECKas PEaKIHsl, XMMHYECKas
CBS13b, TETNTOBOMA (PP EKTPEAKIIH,MOJIb,MOISIPHBIHOOBEM, PACTBOP,3TICKTPOIIUTHI,



HEDJICKTPOIIUTHI, JIIEKTPOTUTUYECKAsT JTUCCOLMAIUS, pEaKlMd HMOHHOTO OOMEHa,
KaTaJln3aTop, XHMHUYECKOe paBHOBECHE, OOpaTuMble M HEOOpaTHMbIE peaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKLUH,  OKUCIUTEIh,  BOCCTAHOBUTEINb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AUIOTPONUs, aM(OTEpHOCTh, XHUMHYECKas CBS3b
(koBaJIeHTHasl, MOHHAs, MeTa/lInyeckas), KpUCTAITIMYecKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTh XUMHUYECKOW pEaKklUMM, MPEAebHO JOMYyCTHMAs
koHneHTpauus [1JIK BemiecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS TIPH OMTUCAHUH BEIECTB M UX MPEBPAIICHUL;

UCIOJIb30BAaTh XUMHUECKYI0O CHUMBOJHKY JJISI COCTaBIEHHS (OpMyNn BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUH;

ONpeeNATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COEIMHEHUN Mo (Gopmynam, BUI XUMHUYECKOW CBSI3U (KOBaJeHTHas, WOHHA,
METaJIJIMYECKasl) B HEOPraHWYECKUX COEAMHEHUSX, 3apsJ HOHA [0 XHUMHUYECKOU
dbopMmyre, xapakTep Cpelbl B BOAHBIX PAacTBOpPaxX HEOPraHUYECKUX COENWHEHUH, THUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. M. MenzgeneeBa u JeMOHCTPUPOBATH
ero MOHUMaHHe: ONHUCHIBATh M XapakTepu3oBaTh Tabmuunyto popmy [lepuonnyeckoii
CUCTEMBl XMUMHYECKHX OJJICMCHTOB: pa3iMuaTh MOHSITHS «TJlaBHas moxarpymnma (A-
rpynna)» u «mobouynas mnoarpymmna (b-rpynma)», maneie u Ooyblliue TEPUOBI,
COOTHOCHTH 0003HAU€HUs, KOTOphIE HMEIOTCS B MEPUOAMYECKON Tabmuie, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij siapa, o0Iee YUCio JISKTPOHOB U PACTIPE/ICIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B HM3MEHEHHH CBOICTB 3JEMEHTOB M UX
COCIMHEHUH B Mpeieax MajbIX MEePHOI0B U TIIABHBIX TOATPYII ¢ YYETOM CTPOCHUSUX
aTOMOB;

KJIaCCU(UITUPOBATh XUMHUUYECKUE AIIEMEHThI, HEOPTaHMYECKHUE BEIECTBA, XUMUYECKUE
peakuuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B PEAKIUU BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEW OKUCIICHNSI XUMUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOImME M CcHenu(UUIecKue XUMHUYECKHE CBONCTBA
MIPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/Iasl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
WOHHBIX YPaBHEHU COOTBETCTBYIOIINX XUMUYCCKUX PEAKIUH;

COCTaBISITh YPaBHEHUS JJCKTPOIUTUUYECKON TUCCOLMAIIMU KUCIOT, IENI0Uel U CONeH,
MOJIHBIE U COKpAILIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJTBEPXKJIAIOIINX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAYy BellecTBaMu
pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B PA3INIHBIX YCIIOBHUSAX;

BBIUHCIISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO i MOJISIPHYEO MAcChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH pEaKIlim;

coOnrofarh MpaBuia MOJb30BAHUS XMMHMYECKOM mocynoil u  J1abopaTOpHBIM
o0opy/soBaHuEeM, a TakKe MpaBuia oOpalleHus C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSMH IO BBITTOJIHEHUIO JTJa0OPATOPHBIX XUMHYECKHUX OITBITOB ITO TIOTYYCHUION
COOMpaHUIO ra3000pa3HBIX BELIECTB (aAMMHUAKa U YTICKUCIOTO ra3a);

MIPOBOJANTH PEAKIIMH, TOATBEPIKIAAIOIINE KAYECTBEHHBIN COCTaB PAa3JIMYHBIX BEIIECTB:
Pacro3HaBaThOIMBITHEIMITY TEMXJIOPHU/I-,0pOMU - HOU - KapOoHaT-,pocdart-,



CWJIHMKAT-, Ccynb(}ar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHS M HOHBI H3Y4EHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUUECKUX BEIICCTB;
MPUMEHSATh OCHOBHBIEC ONEPAIlMU MBICIUTEIBHONU JIEATETbHOCTH — aHaJIU3 M CUHTE3,
CpaBHEHHE, O00OOIECHHE, CUCTEMATHU3AINIO, BBISIBJICHUE MPUIHMHHO-CIICICTBEHHBIX
CBs3€M — JUIs M3y4YEHUS CBOMCTB BEIIECTB U XUMHUYECKHX PEaKIUi, €CTeCTBEHHO-
HAyYyHbIC METOJbI TO3HAHWUS — HAONIOACHHWE, W3MEPCHHE, MOJICINPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICTICHHBIN).



TEMATHYECKOEIIJIAHUPOBAHMUE

8 KJIACC
KoandecTBouacoB
Nen/nm HaumeHnoBaHuepa31eJI0BUTEMIPOTrPAMMBI Konrpou IpaxTn IaeKTpoRHLIe(UHPPOBLIE)
Bcero bHBIE yecKHe o0pa3oBaTejibHbIEPeCYPChI
padoThI padoThI
Paznenl.llepBoHavyajibHbIeXUMHYECKHETIOHSITUSA
XHUMUS—BaKHAT00JIACTHECTECTBO3HAHUSN bubmuorexal [OK
11 N 5 0 2 _
MPAKTUYECKOMN JEATENLHOCTH YEIOBEKa https://m.edsoo.ru/7f41837c
bubnnorexal [OK
1.2 BemectBanxummudeckue peakimu 15 1 0 https://m.edsoo.ru/7f41837¢
Uroro nopazneny 20
Pasznen2.BaxuHeiimmenpeacTaBuTeJIMHEOPTaHUYeCKMXBEIECTB
bu6nuorexal [OK
2.1 Bozayx.Kucnopoa.llonsrneo6 okcunax 6 0 0 https://m.edsoo.ru/7f41837¢
bu6nuorexal [OK
2.2 Bonopoa.llonsTueokuciaoraxmucomnsx 8 0 1 httos://m.eds0o.ru/7f41837¢
bu6mmorexal [OK
2.3 Boga.PactBopsl.IlonsTueobocHOBaHUSIX 5 1 1 https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKIIACCBIHEOPTAHUYECKUX COEINHEHUN 11 1 1 bubnnorexal [OK
) https://m.edsoo.ru/7f41837¢c
Hroro nopasneny 30

Paspen3.Ilepuoguyeckniizakonullepuoguyeckascucremaxumuyeckuxajiementos/l.MM.MengeseeBa.
XumMnueckas cBsi3b. OKHCJINTEIBHO-BOCCTAHOBHTEJIbHBIE peakuumn

CrtpoeHnunearomMoB.

[Tepuonnueckuiizakonul lepuoanueckas

bu6mmorexal [OK

3.1 cUcTeMa XUMMUYeCKuX 3nemMeHToB [I. U. 7 0 0 https://m.edsoo.ru/Tf41837¢
Menaene-eBa. CTpoeHue aToma
3.9 XumMuueckascBsizb. OKUCIUTEIBHO- 8 1 0 bubmnorexal [OK

BOCCTAaHOBUTCIIBHBIC PECAKIINN

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

15

Bu6nuorexal IOK
https://m.edsoo.ru/7f41837c

Pe3epBHOEBpEMs

bu6mmorexal [lOK
https://m.edsoo.ru/7f41837¢c
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9KJIACC

KosanuecTBo4acoB DJIeKTPOHHbIE
HaumeHoBaHuepa3aeJI0BUTEM (uudposbie)
Nen/m HpOTpPAMMBI Beero KOGHTPOJILHLIC l'[pﬁaKanecRue 06PA30BATEILHBIE
padoThI padoThI pecypebl
Pa3neal.BemecTBonxumMmnueckmne peakunu
11 [ToBTOpEeHME U yriayonenue 3HaHUN 5 1 0 bubnuorexkal [OK
' OCHOBHBIXpa3/IelIOBKypcadkiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUX 4 0 0 bubnuotexal [OK
' peakuuit https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAS AUCCOLINAITHS. 8 1 1 bubnuotexal [OK
' XUMUYECKUEPEaAKIIMUBPACTBOPAX https://m.edsoo.ru/7f41a636
Uroro nopazneny 17
Pa3nen2.Hemera/sibIuMX cOeUHEHUS
21 OO6masixapakTepUCTUKAXUMHUIECKUX 4 0 1 bubnuotexal [OK
' snemeHToB VIIA-rpynmsl. ["agorenst https://m.edso0.ru/7f41a636
OObmasxapakTepUCTUKAXUMUUYECKUX
N bu6mmorexal [OK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 _
I —— https://m.edsoo.ru/7f41a636
OO6masxapakTepUCTUKAXUMHUYECKUX
2.3 a51eMeHTOBV A-rpynmbl. A30T,pochopunx 7 0 1 EtPtI;?S,J'I/I;IrﬂTee di?)ggf/(? 412636
COEIUHEHUS — '
OObmasxapakTepUCTHKAXUMUUECKUX
24 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 Et?;?;/?r?fee sz?)I(;[SJI; 412636
KPEMHHU U UX COCIUHECHUS o '
Hroro mopazneny 25
Pa3nen3.MeralabIHUXCOCTUHEHUS
3.1 OO61uecBoiicTBaMeTaNIOB 4 0 0 Et?[?sj?/?r?ee di?)ggj% 412636
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Bu6nuorexal IOK

3.2 BaxuelnmneMeTauibInuX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mopazneny 20
Paznend. Xumusinokpy:xkaromiasicpena

41 BenrecrBanMarepraiblBKU3HN YETOBEKA 3 BubmiorexallOK
) p https://m.edsoo.ru/7f41a636
Hroro mopaznery 3
P BHOCEDEMSL 3 bubnnorexal [OK

esep P https://m.edsoo.ru/7f41a636
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YYEBHO-METOANYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3SATEJIBHBIEYYEBHBIEMATEPUAJIBIIJAYYEHUKA
» Xumus,8knacc/I"adpuenstaO.C.,Octpoymol.I'.,CnankoBC.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus,Ixmacc/I"abpuensnO.C.,OctpoymoBU.I".,CnankoBC.A.,
Axk1monepHoe obmiectBo «M3narensctBo «lIpocBerienue»

METOANYECKUEMATEPUAJIBIIJIAYUYUTEJIA

Xumust.8ki1.: KontponbHbieuipoBepouHbiepadboThikyueOHukyO.C.
[Mabpuensna«Xumus.8»/0.C.I'abpuensn,[1.H.bepe3kun,A.A. Yakosa u ap. -
M.: Ipoda, 2007.

Xumust. 9ki1.: KontponbHbieupoBepoyHbiepadboTikyueOHukyO. C.
IMabpuensna«Xumusn.9»/0.C.I"abpuensan,[1.H.bepe3kun,A.A.Ymakosa u ap. -
M.: dpoda, 2010.

["abpuensnO.C.,BockoboitnukoBaH.I1., fmrykoBaA.B.HacTonpHaskHura
yuutens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: [poda, 2011.

["abpuensHO.C.,OctpoymoBl.I".HactonpHaskHUTayduTeIs. XUMHS.9 KIL.:
Meroanueckoe mocooue. - M.: JIpoda, 2007.

[MabpuensnO.C. AmykoBaA.B.Pabouasrerpans.Ski. KyueonukyO.C.
INabpuensaa «Xumus. 8.» - M.: [lpoda, 2008.

[Ma6puensnO.C., AmykoBaA.B.Padouasterpans.9xin. KyueonukyO.C.
lNabpuensna «Xumus. 9. — M.: IIpoda, 2008.

["abpuensn O. C., Amykosa A. B. Terpaas A 1ab0paTOPHBIX ONBITOB U
npaktuyeckuxpadot.8ki1.KyueonnkyO.C.I"'abpuenana«Xumus.8kinace». M.:
Hpoda, 2008.

["a6puensa O. C.. Amykosa A. B. Terpaas ais 1abopaTOPHBIX OMBITOB U
npaktudeckuxpabot.9xin.Kyue6uukyO.C.I'abpuensna«Xumust. 9kmnace». M.:
Ipoda, 2008.

IMNPPOBBIEOBPA3OBATEJ/IBHBIEPECYPCBIMPECYPCBICETHU
HMHTEPHET

[TepedeHb IIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB M0 XUMHH
http://www.chemnet.ru T"'azera «Xumus» u caiit i yuutens «5 uay Ha ypok
XHMUH»

http://him.1september.ruE qunaskomnexiusal [OP:IIpeameTHasKOUIEKIIHS
«XUAMUD)
http://school-collection.edu.ru/collection/chemistryEctectBeHHO-HayYHBIC
OKCIIEPUMEHTBHI:

xumust. KomeknusiPoccuiickoroo0iiieoopa3zoBarebHOronopTasia


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru AJIXMUK: caiit JI.FO. Anuk6epoBoi
http://wwwalhimik.ruBcepoccuiickasomumImia anKkoIbHAKOBIIO XUMUH
http://chem.rusolymp.ruOpranndeckassxuMusi: 31K TPOHHBIA YISO HUK TSI
CpPEIIHEN ILIKOJIbI

OCHOBBIXUMHH: 3JIEKTPOHHBIH

yueOHukhttp://www hemi.nsu.ru OTKpBITBINA KOJLISIK: XUMUS
http://www.chemistry.ru JluctaniponHas oJIMMITHAAA [T0 XUMHUU:
TEJIEKOMMYHHUKAITMOHHBIHOOPAa30BaTEIbHBIN MTPOSKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHnnoHHbIC
IBPUCTUYCCKHC

OJIUMITHAIBITIO XUMHUH

http://www eidos.ru/olymp/chemistry 3anumarenbHas XMMHUs
http://home.uic.tula.ru/~zanchem3omnberTapaboThIy YU TEITXUMUH: CAUT
H.IO.CsicmanoBou
http://sysmanova.narod.ruKaounerxumun:caittJ1.B.Paxmanosoii http://www
104.webstolica.ru Knaccudukanus XumMudeckux

peakuui

http://classchem.narod.ruKou Tpen—XwumusisiBcex: yaeOHO-
UHGOPMAITMOHHBIN CalT
http://kontren.narod.ruMarepuanbikadeaprihU3MIECKONNKOIIOUIHON XUMHUH
IO>xHOTO

beneparbHOrOyYHUBEPCUTETA
http://www.physchem.chimfak.rsu.ruMeroankao0y4eHUAXUMHUH: CANT
Kadenpsl XuMuu
http://mctnspu.narod.ruMeToauueckoeoObeAMHCHHEYyUnTEIeHXUMUN CeBepo
BocTtounorookpyra ropoga MockBbl
http://bolotovdv.narod.ruHarnomeTp:HaHOTEXHOJIOTHIECKOECOOOIIIECCTBO
http://www. nanometer.ru OHJIaifH-CIIPaBOYHUK XUMUYECCKHUX 3JICMCHTOB
WebElementshttp://webelements.narod.ru ITonynsipuas 6ubaroTeKa
XHUMHYECKUX

9JICMEHTOB
http://n-t.ru/ri/psCaiitAlhimikov.net:ydeOHbIcHCTIPAaBOYHBIEMATEPHAIIBITIO
xumuuhttp://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupTyasibHas XuMu4eckast [IKoJIa»
http://maratakm.narod.ru Caiit «Mup xumMum»

http://chemistry. narod.ru XuMuK.py: caiit o xumuun

http://www.xumuk.ru Xumuueckas crpannuka SIpociaBckoro LleHTpa
TEJIEKOMMYHUKAIUN

UUH(POPMAIIMOHHBIX CHCTEM B 00pa30BaHUU
http://www.edu.yar.ru/russian/cources/chem Xumuueckuii moprai
ChemPort.Ru


http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
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http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
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http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/
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http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem

http://www.chemport.ruXumuueckuiicepsepHimHelp.ru:yueOHbien
CIPaBOYHBIC

MaTepHabl
http://wwwhimhelp.ruXumus: Matepuanbi« Bukumne iuny»
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		2009-01-01T00:26:41+0400
	Ионова Вера Васильевна




