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Ocoo0ennoctu aereii ¢ OB3

[TonsTHE «3aHeprKKa ICUXUIECKOTO PA3BUTHS» YIIOTPEOISAETCS IO OTHOIIECHHIO K JIETSIM C
MUHUMAaJIbHBIMU OPTaHUYECKUMU WK ()YHKIIMOHATIHHBIMU MOBPEXKACHUSIMU LIEHTPATBLHOM
HepBHOﬁ CUCTCMBI, a4 TAKIKC JJIIMTCIbHO HAXOAAIUMCS B YCIIOBUAX COHH&HBHOﬁ ACIpuBalvu.
Jl1st HUX XapaKTepHbI HE3PEI0CTh IMOLIMOHAILHO-BOJIEBOM chephl U HETOPa3BUTHE
MMO3HaBATCIILHOM JACATCIIbHOCTH, YTO ACIaCT HEBO3MOXXHBIM OBJIaACHHUC HpOI‘paMMOf/’I epBoOro
KJ1acca MaccoBoi mkosbl. HemoctaTounast BeIpaXKeHHOCTh TO3HABATENIbHBIX HHTEPECOB Y JAeTel
¢ 3I1P coueraercs ¢ HE3PENOCTHIO BBHICIIUX MCUXUYECKUX (PYHKIUH, C HAPYIICHUSMH, TaMSTH, C
(GYHKIIMOHATIBHONW HEAOCTATOYHOCTHIO 3PUTEIBHOIO U CIIyXOBOTO BOCIIPHUSTHS, C IIIOXOU
KOOPAWHALMEN JBUKECHUM.

Manas nuddepeHIMpOBaHHOCTh ABHKEHUN KUCTEH PyK OTPHUIIATEIFHO CKAa3bIBAETCS HA MHUCHME.
CHMKeHUe o3HaBaTeIbHON aKTUBHOCTH MMPOSABIACTCA B OTPAaHNMYCHHOCTH 3aliaca 3HAHUM 06
OKPYXKAaroIIeM U MPaKTHUYECKUX HAaBBIKOB, COOTBETCTBYIOIIUX Bo3pacTy. Herpyboe
HCAOPA3BUTHUC PCUN MOXKCET MPOABIATHCA B HAPYHICHUAX 3BYKOIIPOU3HOIICHMA, 6CIIHOCTI/I u
HeAoCTaTOYHOU A depeHIIUPOBAHHOCTH CIIOBAPs, TPYAHOCTSIX YCBOCHHSI IOTUKO-
rpaMMaTUYECKUX KOHCTPYKLIUN. Y 3HAUNTENbHON YacTH JAeTel HabII0JaeTCsl HEJOCTaTOYHOCTh
boHeTHKo-(HhOHEMATUYECKOTO BOCIIPUATHS, CHUKEHHE CIIyXopeueBoi namsaTi. OOmmm st
IleTeﬁ I[aHHOfI KaTCropmu sABJIAIOTCA HEAOCTATOYHOCTh BHUMAHUSA, THIICPAKTUBHOCTb, CHUKCHHEC
MaMsITH, 3aMeIJICHHBIA TEMIT MBICIIUTEIbHON ACSITETbHOCTU, TPYAHOCTH PETYIISIIMU TOBEACHHUS.
OIIHaKO CTUMYJALIUA ACATCIBHOCTH 3TUX IIGT@fI, OKa3aHUu<C uM CBOGBpeMCHHOﬁ oMo
MO3BOJISET BBIICTUTH Y HUX 30HY OJIMKalIIero pa3BUTHsI, KOTOpas B HECKOJIBKO pa3 MPEBBILIACT
NOTEHIMAJIHHBIE BO3MOKHOCTH YMCTBEHHO OTCTAaJIBIX JAETEH TOTO ke Bo3pacTta. [loaTomy meru ¢
3I1P, npu co3iaHuu UM OIPEEICHHBIX 00pa30BaTeNbHBIX YCIOBHIA, CIIOCOOHBI OBIIAJIETh
MporpamMMoil OCHOBHOM 00111€00pa30BaTeIbHON IKOJIBI U B OOJIBIIMHCTBE CITy4aeB MPOJAOTIKUTH
oOpa3oBaHmUe.

2. Opranu3anus u cojaep:kaHue o0yuyeHHs IKOJbLHUKOB € 3a1epPKKOii ICHXHNYECKOro
pa3BUTHS.

O6y‘~ICHI/I€ I[@TGI\/JI C OTKJIOHCHHAMU B pa3BUTUHN COBMECTHO C HOPMAJIbHO Pa3BHUBAIOIIUMUCA
CBEPCTHUKAMH JlaeT XOpoIui 3(p(peKT B OTHOLIECHUN JINYHOCTHOTO Pa3BUTHS U COLMAIN3ALIUHN U
TOW, U IPYyTrOM KaTETOPHUH YUaIUXCA, a TAKKE COOTBETCTBYET HOpMaM MEKIYHAPOIHOTO MpaBa u
POCCHIICKOT0 3aKOHOAATENNbCTRA.

3. TpedoBaHusi K Ka4ecTBY 00y4eHHs HMIKOJHLHUKOB € 321€PKKOii NCUXMYECKOr0 Pa3BUTHS.
TpeboBanus Kk ypoBHIO oAroToBku aeteit ¢ 3[IP cooTBeTCTBYIOT TpeOOBaHUAM,
NpEaABABIACMBIM K yHallIUMCH O6HI€O6pa3OBaTeHI>HOI71 IIKOJIBI. HpI/I BBITIOJIHEHUHU 3TUX
TpeOOoBaHUH K 00s13aTEILHOMY YPOBHIO 00pa30BaHUsl HEOOXOUMO YUYUTHIBATh 0COOEHHOCTH
Pa3sBUTUA I[GTCI\/JI C 3HP, a TaK)KC€ UX BO3MOXXHOCTH B OBJIAACHHUU 3HAHUAMU, YMCHUAMU,
HaBBIKAMU 10 KaJIoMy npenMeTty. [Tapamerpsl u3meputeneil yaeOHbIX JOCTHKEHUH yUaIuxcs
¢ 31IP ananmoru4Hsl mapameTpam Jjis AeTei, 00ydJarommxcs B 001eo0pa3oBaTeIbHOM MIKoJIe, HO
U, YUUTHIBAsl ATOJIOTUYECKHUE TIPOSIBIICHUS B Pa3BUTHU PeOCHKA, - €r0 COLUaNbHas
peabwATaIms.

s yenemHoro ycBoeHus yueOHoro marepuana aetbMu ¢ 311P HeoOxoauma KoppeKIIMOHHAs
paboTa 10 HOpMaJIH3alMK UX TTO3HABATEILHON eI TeTbHOCTH, KOTOPAsi OCYIIECTBISETCS Ha
ypoKax 1o JI000My MpeMETY.

Koppexkunonnas padora
BBuay ncuxonorunueckux ocodennocreit aereii ¢ 3I1P, ¢ nenpo ycuneHus npakTHIecKon

HaIpPaBJIEHHOCTH 00Yy4EHHUs IPOBOAUTCSA KOPPEKIIMOHHAs paboTa, KOTOpasi BKIIOYAET
CJIEyIOIINE HAIIPABIICHUS.



CoBepuieHCTBOBaHME IBUKEHUI M CEHCOMOTOPHOIO Pa3BUTHS: PA3BUTUE MEITKOM MOTOPUKHU
U TIAJIBLIEB PYK; PA3BUTHE HABBIKOB KAJUTUTpadUU; pa3BUTHE APTUKYIISAIIUOHHON MOTOPHKH.
Koppekuust 0TAeJIbHBIX CTOPOH NICUXHUYECKOM 1eATEeJIbHOCTH:

KOPPEKLHsI — pa3BUTHE BOCIPUATHS, IPEICTABICHUN, OLYILIEHUM;

KOPpPEKLHUs — pa3BUTHE NTAMSATH;

KOPPEKIHs — pa3BUTHE BHUMaHHUS;, (hOpMUpOBaHHE 0000IIEHHBIX MPEICTABICHUH O CBOHCTBAX
npeaMeToB (1BeT, (hopma, BETMYHNHA);

pa3BUTHE IPOCTPAHCTBEHHBIX MPECTABICHUN U OPUEHTALIMU; Pa3BUTHE NIPEACTABICHUH O
BPEMEHU.

Pa3BuTHe pa3jiMuYHbIX BUI0B MbILJICHUS

pa3BUTHE HATJISAHO-00Pa3HOTO MBIIILJICHUS;

pa3BUTHE CIIOBECHO-JIOTMYECKOI0 MBIIUIEHUS (YMEHHE BUJIETh U YCTaHABJIMBATD JIOTMYECKHE
CBSI3M MEXKIY MPEeIMETaMHu, SIBJICHUSAMHU U COOBITHUSAMU).

Pa3BuTHe 0CHOBHBIX MBICJIUTEIbHBIX ONlEPALMIi: Pa3BUTHE YMEHUS CPABHUBATD,
AHAIM3UPOBATH; Pa3BUTHE YMEHHUS BBIICIATH CXOJCTBO U Pa3IUyue MOHATUN; yMeHHe paboTaTh
10 CJIOBECHOH M MUCbMEHHOM MHCTPYKLMSIM, ITOPUTMY; YMEHUE IJIAHUPOBATH AEATEIbHOCTb.
Koppekuust HapymeHuii B pa3BUTHH 3MOLMOHAIbHO-JINYHOCTHOM c(epbl: pa3BuTHE
MHUIMATUBHOCTH, CTPEMJIEHHUS JOBOJAUTH HaYaTOE JEJI0 10 KOHLA; (POPMUPOBAHUE YMEHUS
MIPEO0J10JIEBATh TPYAHOCTH; BOCIIUTAHUE CAMOCTOSATEIbHOCTH NPUHSITHUS PELLCHNUS;
(dbopMupOBaHUE aIEKBaTHOCTU YyBCTB; (hOPMHUpPOBaHHE YCTOMYMBOM U aIeKBaTHOW CaMOOLIEHKU;
dbopMupOBaHNE YMEHUS aHATU3UPOBATEH CBOIO JIEATEIbHOCTh; BOCIIUTAHUE TIPABUILHOTO
OTHOILICHUSI K KPUTHUKE.

Koppeknusi — pazBuTHe peun: pa3BuTHe (POHEMATHIECKOTO BOCTIPUATHUS; KOPPEKIIHS
HapyLIEHUH YCTHOW M MUCbMEHHOW pe4yH; KOPPEKLMS MOHOJIOTMYECKOU pedr; KOPPEKLUs
JINAJIOTUYECKON peun; pa3BUTHE JICKCUKO-TPAMMATHUYECKUX CPECTB S3bIKa.

Pacmmmpenne npeacraBinennii 00 OKpyxkaroieM MUpe U 00oraiieHue cioBapsl.

Koppekuusi HHAUBUAYAJBHBIX P00EJIOB B 3HAHUSAX.

OcHOBHBIE TIOJIXOJIBI K OpraHU3aIiy yueOHoro nporecca s aereit ¢ 311P:

1. [TonGop 3amaHuii, MaKCUMaIbHO YBEIMYUBAIOIIUX aKTUBHOCTH peOeHKa, MPoOy:KIarolue y
HEro NoTpeOHOCTh B M03HABATEIbHON JESITENIbHOCTH.

2. [IpucniocobneHune TeMiia u3y4eHus yueoOHoro MaTeprasia U MeToJI0B 00yUeHUs K YPOBHIO
passutus aerei ¢ 3[1P.

3. UHnuBuya bHBIN MOIXO.

4. IToBTopHOE O0BSICHEHUE YUEOHOI0 MaTepuaia u moA00p AOMOTHUTENIBHBIX 3alaHUH.

5. ITocTosiHHOE NCIIOJIB30BaHUE HATJISAAHOCTH, HABOSAIINX BOIIPOCOB, aHAJIOTU.

6. Mcnonp30BaHne MHOTOKPATHBIX YKa3aHUH, YIPaKHEHUH.

7. IlposiBneHue 6OIBIIOTO TaKTa CO CTOPOHBI YUUTEIS.

8. cnonbp3oBaHue MOOMIPEHH, TOBBILIEHHE CAMOOLIEHKH peOEHKa, YKPEIJIEHUE B HEM BEPHI B
CBOM CHUJIB.

9. [MosTanmHOE 0000IIIEHNE TTPOIETAHHON Ha YPOKE PaOOTHI.

10. Ucnonbp3oBaHue 3aaHUi C OTMIOPOIl Ha 00pa3Lbl, JOCTYIHBIX HHCTPYKIIUHA.



INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHMSI OCHOBHOI 00pa3oBaTENbHON MPOTrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit ®enepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3esiaM U TEMaM IPOrpamMMbl 110 XMMHHU, ONPEAEISAET KOJIUUECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTEH 00y4aroIuXCsl, ONpeAesseT BO3MOKHOCTU IpeaMeTa JAJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3ysbTaTaM 00y4YeHHsS] XUMUU
HA YypOBHE IMeNell u3ydeHHs TMpeIMeTa U OCHOBHBIX BHJIOB Yy4eOHO-IIO3HABATEIbHON
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMHEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MPUPOJIE, O MyTIAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydyeHne xumuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITEJIbHONH  y4eOHOH  JEeATEIbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHPOJIBI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00yYaroIINXCs;

crocoOcTByeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlanHble HampaBieHHs B OOyYEeHMM XUMHHM O0ECIeUMBAIOTCS CHenu(UKON coaepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOM HAyKW XMMUU Ha OMPEJEIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHHE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa copepxaHusl MporpaMMbl MO XMMHHM c(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepkaHue CKIIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS paccMaTpUBAIOTCS Ha OCHOBE SMIIMPUYECKH IIOJYyUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHUEM 3HAHUW M3 paHEe M3YyUYEHHBIX YYE€OHBIX IPEIAMETOB:
«Oxpyxatomuit Mupy», «buosnorus. 5—7 kiaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU N3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX TNPUMEHEHMHM B Y4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM KU3HH.

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

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITETLHOMY NPUHATHIO DEIIEHUH, CIOCOOHON aJanTHUpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUIUMHUCS OIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢popmupoBanue o61Iel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH peIIeHuH TpoliemM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (opmMupoBaHue y 00yUYarONINXCs TYMaHUCTHUECKUX OTHOIIEHHUH, TOHUMAaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKU DKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHsS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kinacce — 68 yacos (2 yaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YellOBeKa. XUMHUS B CUCTEMEe HayK. lTena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMECei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XHMHUYECKUX JJIEMEHTOB.
[IpocThie u clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMocBs3b KOJIWYECTBa, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XUMUYECKUX COSTUHEHHA.

®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPAaHEHHUS MAacChl BEIIEeCTB. XuMudeckue ypaBHeHus. Kinaccuduxanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYyIOBAaHUEM, M3yUEHHE U OmMHcaHue (U3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aMMOJIEICTBHE Mela ¢ KUCIOTOM) IBJICHUHN, HaOII01eHNE
U ONKCaHHWE TPU3HAKOB TPOTEKAHUS XHUMHUUYECKUX peakluil (paszjokeHue caxapa,
B3aMMO/IEICTBHE CEpHOU KUCIIOTHI C XJIOpUAOM Oapusi, pazinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (), usydenme crocoGoB
paszeneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISALMS,
xpomarorpaus, TNpOBEJEHHE OUYUCTKU TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WUIOCTPUPYIOIIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHHE
MojIesIel MOJIEKYJI (IIIapOCTEPIKHEBBIX).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopon — 351eMEHT M NIpPOCTOE BELIECTBO.
HaxoxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xucnopoga. CnocoObl TONydeHHs KUCIOpoJa B Jlaboparopuu u
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuH. TomauBo: yroiab M MeTaH. 3arps3HEHHE BO3AyXa, YCHJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxoxaeHue Bomopoda B IMPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOcCO0b! moty4yeHus. Kucnotsl u conu.

Mousipablii 00EM Ta30B. Pacu€Thl M0 XUMHUYECKUM yPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUpOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHue NpUpOIHBIX Boja. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKcHI0B. PU3nyecKre U XUMHUYECKHE CBOKMCTBAa OKCUAOB. [lonyueHne okcuoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinot. @usndyeckue U XUMHUYECKUE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXAY KIIACCAMH HEOPTAHMYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOCHHE 00pa3loB BELIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPA3I[0B HEOPTaHMYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuii HEUTpalIu3alru, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCIANTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Tas3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCU/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. Duznueckuid CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MenneneeBa. XapakTepHCTHKa XHMHYECKOrO SJIEMEHTa II0 €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYINAM U EPUOIAM.



3nauenue Ilepunonnueckoro 3akona u [leproguyeckoil CUCTEMBI XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

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

Crenenp  okucineHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenmn.

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

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
Yyepe3 HCIIOJIb30BaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAYYHBIC TOHATHS: HAY4YHBIA (PAKT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, DdJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUJI, HN30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BelecTBa: BHABl XUMHUYECKON CBA3U. THUIBI KPUCTATUYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHWYECKHX COCIUHECHHM, T€HETHYEeCKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(QeKTy, Mo H3MEHEHHIO CTereHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYacTHIO KaTajiu3aTopa). DK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanuze. [loHsTHE O XUMHUYECKOM paBHOBecHMH. DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peakIuii ¢ UCIOIB30BaHUEM METO/1a SJICKTPOHHOTO OasiaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
OCaJKa, BbIICIIEHUE ra3a, o00pa3oBaHUE BOJbl), OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl 1 X coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (U3NYeCKHe M XUMUYecKHe cBoicTBa. OKCHABI Cephbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(oOmue Kak MpeACTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, MoydeHue u npuMeHeHue. Conu aMMOHMS, UX (PU3MUECKHE U XMMHYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIEH aMMOHHS B KadeCTBE MHHEPaJbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCIEHHS. YTIEPOJ], JUIOTPOIHbIE MOIU(PUKALIUH, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W NPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, HPUPOAHBIA ra3, He(QTb), NPOAYKThl HUX HepepaboTKH
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IIOJIY4YEHHE U IPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, xXene300eToH. IIpobiemMsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIIOJCHHUE NMPHU3HAKOB MX NMPOTEKAHUs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuaoB), HaOdrofeHUWEe Tpouecca oOOYyIJIMBaHUS — caxapa TMoja  JielicTBUeM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, M3yUYeHHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, MIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJI0JIeHuEe NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUU
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKkIuidi Ha WOH aMMOHHA M (ocdar-noH W H3yYeHHE TMPH3HAKOB UX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
Y U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJCHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKIHEeH
CHJIMKAaTHOW NPOMBIIIICHHOCTH, PELIeHHE HKCIEPUMEHTANbHBIX 3a7ad Mo Teme «Baxueime
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumuueckux 3iemeHToB . 1. MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. OuU3nyeckue U XUMHUUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHUN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. M. MeHpueneeBa, CTpOE€HHME HMX aTOMOB, HAXOXICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Ipupojae. OPU3NUecKue 1 XMMHUYECKHUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJaeHue B npupoae. Ouznyeckue U XUMHUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUEe pe3yJbTAaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucToposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEPHUANOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliug (BO3MOXKHO HCIIOJIb30BAaHHME BHAEOMATEpPUAJIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33]1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxumMuu B penieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIeCTBIIAETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHau3,  CHHTE3,  Kilaccu(uKaius,  MEePUOAUYHOCTh,  HAONIOJEHHE,  SKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHUBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsij, MPOBOJIHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIaHEThI, 3BE3/1b1, COJTHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrpPaMMBI OCHOBHOTO OO0IIEro 0o0pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOM JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIUOHHBIMU  POCCHUUCKHUMH  COLMOKYJIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALINN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3yJbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYECKOr0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGpOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBe
MHpa 1 00IIeCTBa;

2)rpa:kIaHcKoro BOCUTAHUSA:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TMIOJIE3HOH,
y4eOHO-HUCCIIeIOBATENbCKON, TBOPUECKOW H JAPYTHMX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IIPY BBIMOJIHEHNH YY€OHBIX, TO3HABATEIBHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIlecCe 3TOH y4eOHOUM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE W TIOCTYNKM CBOHMX TOBAPHUINECH C TO3WIMM HPABCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'O MIO3HAHUS:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIONINE OCHOBY JUIS
MOHWMAHUS  CYINIHOCTH HAyYHOW KapTHHBI MHpa, TMPEJICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aUMOCBS3SX YeIOBEKa ¢ MPUPOTHON Cpeoi, 0 ponu
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHWBBI, HAIIPABJICHHBIC HA IIOJYYCHHE HOBBIX 3HAHUW 1O XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KyJIbTYPhl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEILHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JUTEPATypOH, MOCTYMHBIMH TEXHUYECKHUMHU CPEICTBAMU
WH(OPMAIMOHHBIX TEXHOJIOTHH;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4)opMuUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 3J0pOBbI 00pa3 >KW3HHU, OCO3HAHHE MOCIEACTBHA W HENPHUSITHE BPEIHBIX
NpUBBIYEK (YHMOTPEONEHUSI alKOToJs, HAPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIO/ICHUS



mpaBul 0€301aCHOCTH TPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pEaIbHOU
JKU3HH;

5)TpynoBoro BocnuTaHus:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPyAy M pe3yJbTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHH I, TOTOBHOCTh aJIalITUPOBATHCS B MPOGECCHOHATBHOM Cpe/Ie;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe€30macHOro obpasa >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJlydaeMble MpPHU H3YyYEHUU XUMUH, JJIs pEHICHUS
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KyJbTYPBl, OCO3HAHUS TJIO0ATLHOTO XapaKTepa dKOJOTHYCCKUX MPOOJIeM M IMyTeH WX PeIIeHUs
MMoCpeACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBLIACIAIOT 3HAYUMBIC JIA (1)OpMI/IpOBaHI/I$I
MHUPOBO33pEHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUS, MPUHIIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATUX MPEAMETOB (hOPMUPOBATH MPEACTABIEHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOH 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble JlornuecKue AeHcTBUs:

YMCHUA HUCHOJIb30BATH HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWIL:
pacKpblBaTh CMBICH XMMHYECKUX TMOHATHH (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTJIENbHBIX (DAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUM I KJIacCHU(PHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKunf/'I, YCTaHaBJIMBATL MPUYUHHO-CJICICTBCHHEBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, 1eTyKTHBHBIC,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMCHUEC NPUMCHATH B MPOLUECCEC IMO3HAHUA TMOHATHA (Hpe}IMeTHBIe " MeTaHpe}IMeTHBIe),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
IIO3HABATCIIbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJISATH 158
XapaKTECPU30BaTh CYHMICCTBCHHBIC NPHU3HAKKW H3y4YaCMBbIX 06T)eKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3yUaEMBIX MPOIECCAX U SIBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM MPOIEcca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHE MPUMEHATh Pa3IUYHbIE METOIBI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(MOpPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYJIbTYPOl aKTUBHOTO HMCIIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATH B MpoIecce YYeOHON W HCCIeI0BaTENIbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUsl 3aJaBaTh BOIpPOCH (B XOAe Juanora M (WIM) AMCKYCCHH) TO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeNaTh IMPE3CHTALUI0 PE3YJIbTATOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEI0BATEIbCKON JIEATENbHOCTH MPHU PEIIEHHMHM BO3HUKAIOMIMX IMPOOJieM Ha OCHOBE yuéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUMN, ONpe/IeeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHBIC yHUBepcaJbHbIe y4eOHbIe 1eiCTBHSA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBAaTh IPEAJIOKEHHBIM aJIrOpUTM JIEHUCTBUN NpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUHU 3aJlaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENILHOTO COJACpPKAHMUA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJalomuMuCcs Hay4yHble 3HAHUS, YMEHHS M CHOCOOBI AeMCTBWIA, crnenuduueckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny obyuenus B 8 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM YpOBHE JIOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaxkuuii: peakluu COEIMHEHNUs, peaKLUU pa3IoKEeHUs, PEAKIMU 3aMELICHUs], PEaKIIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KAaTMOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJIsi COCTaBICHHUS (OpMYyN BEHIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTIpE/ICNIATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTEHEHBb
OKHUCJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopMmyiaMm, BHI XHUMHUYECKOH CBS3H
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiocxkeHuss B Ilepumonuyeckoil cucremMe, 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble U OoiblIMe MEPUOIbI, COOTHOCHTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sjipa, oOllee YHCIO 3JIEKTPOHOB H
pacnpeiesieHue X M0 3JIEKTPOHHBIM CII0M);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEMIECTB Pa3IUUHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B PA3JIMYHBIX YCIOBUSX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT0 AJIeMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMM MBICIUTEIBHON JESITEIBbHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3alUI0, KIACCU(PUKAILUIO, BBISBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE = METOJBI  TO3HAHUS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBI);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U coOupaHuio ra3000pa3HbIX BEIIECTB (BOJAOpPOJA U KHCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, peHOoIpTaIenH, METHIIOPAHK U IPYTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBI 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpeAeNsiTh BaJEHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCIMHEHHWH 1o (opMmysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacTBOpax HEOPraHMYECKHX COCIMHEHHUH, THUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pPa3lIuyaTh MOHATUS «TJaBHas mnoxarpynna (A-
rpynma)» u «mnobouHas moxarpymma (b-rpynma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeieNieHHue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIMEe 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B IPEJENax MaJbIX NEPUOJOB U TJIaBHBIX NOArPYMN C YYETOM CTPOECHHS
UX aTOMOB;



KJIaccu(puIUpoOBaTh XMMUYECKHE IEMEHThI, HEOPraHUYECKUE BELIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, IOATBEPXK/1asl ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIC YPAaBHEHUS PEaKIMi HOHHOIO OOMEHa, YpaBHEHUS PEaKIUil,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOM CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa ITHX PeaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHNIO XUMHUUECKON pPEeaKIMH;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHCIIOTO ra3a);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAaUECTBEHHbII COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CWJIMKAT-, cynb(ar-, THJIPOKCHJI-MOHbI, KAaTUOHBl AMMOHMSI M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHHUs CBOMCTB BELIECTB M XMMHMUYECKHUX DPEAKIMM, €CTECTBEHHO-
Hay4yHble METOJbl IIO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHMUE

8 KUIIACC
Kosun4vecTBO 4acoB
Kontp DJIEKTPOHHBIE Peanmm3zanus BOCIIMTATEJIHHOTO
Ne HaumeHoBaHue
0JBHBI IpakTn (uudposbie) NMOTEeHIMAJAa YPoKa (BUABLI U (POPMBbI
n/ pa3aesioB U TeM
Bcero e yeckue 00pazoBaTejbHbl  AeATEILHOCTH)
n NMPOrpamMmbl
padort padoThI € pecypchl
bl
Pazjnen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusl — BaKHast 00J1acTh [TpuBrie4UeHNEBHUMAHUA00YYAIOIUXCAKIL
bubmuorexa [JOK
€CTECTBO3HAHUSA U €HHOCTHOM aCIIeKT HU3y4yaeMbIXHa
1.1 N 5 2 https://m.edsoo0.ru Y . Y Y
MPaKTUYECKON 17§41837¢ ypOKax SIBIICHUM, OpTaHU3aIns UXPaOOThI
JeSTeTLHOCTH YeJIOBEKa - C TIOJlydaeMOM Ha  YPOKECOIMAIBHO
3HAYUMOMN uH(popMmarmei —
WHULIMUPOBAHUE ee
00CyKIeHH S, BBICKa3bIBAHUS
00y4aronMMICs.  CBOCTOMHEHHSNO €€
MTOBOJY,BEIPAOOTKHCBOETO
KHeHoTHOIIEHU. OTBIT
bubnuoreka [JOK  CaMOCTOATENILHOTO NPUOOPETEHUS HOBBIX
BemecTBa 1 xXuMuueckue o
1.2 15 1 https://m.edsoo.ru = 3HaHWH, HPOBE/ICHUS HAyYHBIX
CaKINHI . N
peaxi [7f41837¢c HCCIIEIOBAaHUU, OIIBIT IIPOEKTHOU

nesitenbHOCTH, [IprMeHeHWe Ha ypoke
MHTEPAKTUBHBIX  GopM  paboThl ¢
00yYaloIMMHCS: HWHTEJUIEKTYaJbHBIX |
JTUIAKTUYECKUX UTP, CTUMYIUPYIOMINUX
MI03HABATENbHYIO MOTHUBAIIHIO
00y4JaroIMXCs; TPYMIIOBOKH pPabOThl WIH



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

pabotel B mapax. WHunuMuUpoBaHWE U
MOJJIEPIKKA HCCIIEI0OBATEILCKOM
JEATETLHOCTH O0yYarOIIHXCS.
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Pasznen 2.BaxkHeiinme NMpeaACTABUTEC/IN HEOPraHUYE€CKUX BEIIECTB

Bostyx. Kuciopox, bubmuorexa [IOK = IIpuBrneyeHnEeBHUMAaHUIOOYYAIOITUXCSIKIT
2.1 6 https://m.eds00.ru = eHHOCTHOMY  acCIleKTy  HM3y4YaeMbIXHa
[TonsTne 06 okcumax .
[7t41837¢ YpOKax SIBJICHUH, OpraHu3anus uxpadoThl
Bubanoreka [JOK € MOJNy4aeMOH Ha  YPOKECOUHMAIBHO
9o  Bosoponllomirie o 8 https://m.edsoo.ru  3HAYMMOMH uHpopmaruen -
KHCJIOTaxX U COJISX 17§41837¢ HEMIAHPOBAKHE co
Bu6morexa [TOK 00CYX1eHU 1, BbICKa3bIBAHUS
23 Bopna. Pactsopsr. HonsaTue 5 https://m.edso0.ru 00y4aronMMICsT  CBOCTOMHEHHSINO €€
00 OCHOBAHHSIX /7§41837¢ TIOBO/IY,BBIPA0OTKHCBOETO
KHeoTHOIEeHUS. OTBIT
CaMOCTOSITEIIbHOTO TMPHOOPETEHUST HOBBIX
3HaHWH, IPOBEICHUS HAYYHBIX
HCCIICIOBAHNM, OIIBIT MPOEKTHOMN
nestenbHOCTH;, [IprMeHeHWe Ha ypoke
OCHOBHBIE KJTACChI Bubmuorexa [[OK ~MHTEPAKTHBHBIX  QopM  paboTer ¢
2.4 HEOPTraHMYECKUX 11 https://m.edsoo.ru = OOYHAIOMUMHUCS:  HHTEIUIEKTYAIbHBIX 1
COeIMHEHM /7§41837¢ JUIAKTHYECKUX UTP, CTUMYIUPYIOMIUX
MI03HABATENbHYIO MOTHUBAIIHIO
oOyyarouiuxcsi; TpynrnoBoil paboTel WU
pabotel B mapax. VHuWIMUpoOBaHWE U
MOJIIePIKKA WCCIIEIOBATEIIHCKON
JEeSITETTHHOCTH 00yYaIOIINXCSL.
HWroro no pazneny 30



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
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Pasznen 3.Hepn011nqec1mii 3aKOH " Hepno;m'{eacaﬂ CUCTEMA XUMHNYECCKHX IJIECMCHTOB

. . MenpgeseeBa. CTpoeHue aToM0OB. XMMHUYECKasl CBsI3b. OKUCIUTEIbHO-

BOCCTAHOBUTC/IbHBIC PCAKIIMA

Ilepronnueckuii 3aKOH U [TpuBIIeUeHHEBHUMAHUSOO0Y YAIOIIUXCSKIL
IIepnoanueckas cucrema bubmmoreka [IOK eHHOCTHOMY  acmekTy  H3ydaeMbIXHa
3.1 XUMHYECKHX 3JIEMEHTOB /1. 7 https://m.eds00.ru  ypokax siBJI€HHIA, OpraHu3aIys nXpadoThl
N. Menpene-eBa. [7f41837c¢ C TIOJlydaeMOM Ha  YPOKECOIHAIbHO
Crpoenue atoma 3HAYUMOI nHpopmaruei -
WHUIIUUPOBAHUE ee
00CyKIeHH S, BBICKa3bIBAHUS
00y4aroUIMMHUCST  CBOETOMHEHHSIIO €€
IIOBOAY,BIPaOOTKHCBOETO
KHeoTHOIEeHHUS. OTbIT
CaMOCTOSITEIILHOTO TPHOOPETEHUST HOBBIX
3HaHUH, MPOBEICHUS HAYYHBIX
XuUMHYECKas CBA3b. . .
bubmmoreka [IOK = HccienoBanui, OTIBIT MPOEKTHOMN
3.2 OxucnuresnsHo- 8 https://m.edsoo.ru = aesrensHOcTH; [IprumMeHeHHe Ha ypoke
BOCCTAHOBUTC/ILHBIC /7f41837¢ WHTEPAKTUBHBIX  (popm  paboTel  C
peakiuin 00yYaroNIMMICS: HHTEJUIEKTYaIbHBIX U
TUTAKTUYECKUX UTP, CTHUMYITHPYIOIIUX
MI03HABATEIbHYIO MOTHBAITUIO
00y4JaroIIMXCs; TPYMIIOBOKH PabOThl WIIH
pabotel B mapax. WHunmmpoBanue u
MOAICPKKA HCCIIE0BATENbCKOM
JESTEIILHOCTH 00YYaroIIXCsl.
but6mmoreka [IOK
Htoro mo pazaeny 15 https://m.edsoo0.ru
[741837¢
PeszepBHOE Bpems 3 bubnuotexa [JOK
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https://m.edsoo.ru
[7f41837c
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9 KJIACC

KoanuecTBo 4acoB

Mpa Peanuzauus BOCIIUTATEJLHOIO
Kont DJIeKTPOHHBbIE
KTH NMOTEeHIMAJa YPOKa (BHABI U (PopMbI
Ne HaumeHoBaHue pa3/ie/ioB U TeM poJib (uudpoBbie)
yeck JNeATeJIbHOCTH)
n/n NpOrpamMmsl Bcero HbIE o0pa3oBaTe/lbH
ue
padort ble pecypchl
pado
bl
ThI
Pa3nes 1.BemecTBo H XuMH4yecKne peakiun
bubnuoreka [TpuBrie4UeHNEBHUMAHUA00YYAIOIUXCAKIL
[ToBTOpeHwue u yriayonenue
. LHOK €HHOCTHOMY  acCHeKTy  H3y4yaeMbIXHa
11 3HAHUN OCHOBHBIX Pa3/eiiOB 5 1 .
https://m.edso0.r = ypokax siBICHU, OpraHu3aus uXpadoThl
Kypca 8 kitacca .
u/7f41a636 C TOJNyYaeMOil Ha  YpPOKECONHAIbHO
BubmoTeka 3HAYUMOM uHdopmanmei —
19 OcHOBHBIE 3aKOHOMEPHOCTH 4 I[HOK HHUTUAPOBAHUC ce
' XUMHUYECKUX PeaKkui https://m.edsoo.r OOCYXI€HHUS,BBICKAa3bIBAHMS
u/7f41a636 00y4aronMMICs  CBOCTOMHEHHSNO €€
MTOBOJY,BEIPAOOTKHCBOETO
KHeoTHOImEeHU. OnbIT
CaMOCTOSITEIbHOTO TPUOOPETEHHS HOBBIX
3HAHWH, MIPOBEICHHUS HayYHBIX
DIEKTPONUTHYECKAS Eubmiorexa HCCIIEI0BAHUM, OTIBIT MIPOEKTHOM
HOK .
1.3 Juccoruanus. XuMUYecKue 8 1 1 httos://m.edsoo.r AesiTenbHOCTH; lIpHMeHeHHE Ha ypoke
PEaKInM B pacTBOpax pS./im. ~  UHTEpPaKTHBHBIX  GopM  paboOTBl ¢
u/7f41a636

00yYaloIMMHCS: HWHTEJUIEKTYaJbHBIX |
CTUMYJIHPYOIIUX
MOTHBALIHIO

TUAAKTHYECKUX TP,
MO3HABATEIHHYIO
00y4JaroIMXCs; TPYMIIOBOKH pPabOThl WIH
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pabotel B mapax. WHunuMuUpoBaHWE U
MOJJIEPIKKA HCCIIEI0OBATEILCKOM
JEATETLHOCTH O0yYarOIIMXCS.

Hroro no pazneny 17
Pa3nes 2.HemeTanibl M X COeANHEHUS
nOIMOTEKA VBJICUCHUEBHIMAHHUI00Y alO X CSKIT
06 bu6 Ip oy
I11as1 XapaKTepUCTUKA
21 P P VIIA 4 [HOK €HHOCTHOMY  aCHeKTy  HM3y4acMbIXHa
. XUMHYECKHX 3JIEMEHTOB - .
https://m.edso0.r = ypokax siBICHUH, OpraHu3aus uXpadoThl
rpymnsl. I'agoreHsl .
u/7f41a636 C TOJNyY4aeMOil Ha  YpPOKECOIHAIbHO
BubmnoTeka 3HAYUMOI uHpOpMaITHCH —
OO011ast xapakTepUCTHKa 10K HEMIAHPOBAKHE ce
2.2 XI/IMI/I‘-IGCIE:I/IX BJIer)HTOB VIA- 6 https://m.edsoo.r  OOCYAICHNS, BEICKAHIBAHIA
TPYIIIbL. £-€pa 1 €¢ COCMHCHHA u/7f41a636 O0y4JaloIUMHCS  CBOCTOMHEHHSIIO €€
OO11ast xapakTepUCTHKA bubnuoreka MOBOLY,BbIPAOOTKICBOETO
53 XUMHYECKHX JIeMEeHTOB VA- 7 LHOK KHEHOTHOMICHHS. OTIbIT
' rpymmsl. A3oT, pochop u ux hitps:/m.edso.r = CAMOCTOATENLHOTO NPHOOPETEHHS HOBBIX
COCIHHEHHS u/7f412636 3HaHWH, IPOBEICHUS HAYYHBIX
HCCIICIOBAHNM, OIIBIT MPOEKTHOMN
nestenbHOCTH;, [IprMeHeHWe Ha ypoke
UHTEPaKTUBHBIX  GopM  paboTel ¢
OGIwas XapaKTepHCTHKA Bu6IMOTeKa 00yYaloIMMHCS: HWHTEJUIEKTYaJbHbIX |
24 XMMHYECKHUX 371eMeHTOB 1V A- 8 LIOK AUIAKTHICCKUX  HIP, CTUMYIMPYIOLIHX
' rpymnnsl. YIiepoa 1 KpeMHHIT 1 https://m.edsoo.r = O3HABATEILHYIO MOTHBAIHNIO
MX COSMHEHHUS u/7f41a636 00y4aroImuxcs; IpyNnInoBOd pabOThl MM
pabotel B mapax. VHuWIMUpoOBaHWE U
MOJIIePIKKA WCCIIEIOBATEIIHCKON
JEeSITETTHHOCTH 00yYaIOIINXCSL.
HWroro no pazneny 25
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Pa3gen 3.MeTa/JIBI M X COCAUHECHUSA

3.1 OO11re cBOMCTBAa METAIIOB

3.2 BakHeiine MeTamIbl 1 UX
' COCTMHEHUS

16

bubnuoreka
[HOK
https://m.edsoo.r
u/7f41a636

bubnuoreka
LHOK
https://m.edsoo.r
u/7f41a636

[TpuBneyeHMEeBHUMAHHUA00YYaOIIUXCAKIL
€HHOCTHOMY  aCleKTy  H3y4aeMbIXHA
ypOKax SIBJICHUH, OpraHu3anus uxpadboTsl
C TMONy4yaeMoil Ha  YpPOKECOIHAIBHO
3HAYMMOM uH(pOpMaIe —
MHULMAPOBAaHHE ee
00CYX1eHU 1, BbICKa3bIBAHUS
00y4alolMMKCS  CBOECTOMHEHHUSAINO  €e
IIOBOJLY,BEIPAOOTKHCBOETO
KHeoTHOIEeHUS. OTbIT
CaMOCTOSITEIIFHOTO MPHOOPETEHUST HOBBIX
3HaHUH, IPOBEICHUS HAYYHBIX
HCCIIE0BAHUM, OIIBIT IIPOEKTHOMN
nesrenbHocTH; [IprMeHeHHe Ha ypoke
UHTEPaKTUBHBIX  GopM  paboTel ¢
00yYaloIUMHCS: HHTEJUIEKTYaJbHBIX U
JTUIAKTUYECKUX UTP, CTUMYIHPYIOLIMX
MI03HABATENbHYIO MOTHUBAIIHIO
00y4JaroIIMXCs; TPYMIIOBOKH pabOThl WIH
pabotel B mapax. MHummMpoBaHWEe U
MOJIIePIKKA WCCIIEIOBATEIIHCKON
JEeSITETTHHOCTH 00yYaIOIINXCSL.

Hroro no pasaeny

20

Paznen 4. Xumus 1 okpyskamomas cpeaa

BemecrBa u MaTCpHraJibl B ’)KU3HU
YCJIOBCKaA

4.1

Bbubauoreka
LHOK
https://m.edsoo.r

[TpuBneyeHNeBHUMAHHUA00Y YAIOIIUXCAKIL
€HHOCTHOMY  aCIEeKTy  HW3y4acMbIXHa
ypOKax SIBJIGHUH, OpraHu3anus uxpadboTsl
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u/7f41a636

C TMOoJIy4aeMOM Ha YypOKECOIHaJIbHO
3HAYUMOM uHdOopMaIren -
WHUIUUPOBAHUE ee
00CyKIeHUS,BBICKa3bIBAHUS
00y4arouMMHCsT  CBOCTOMHEHHSNO €€
MIOBOJLY,BEIPAOOTKHCBOETO
KHeoTHOIEeHH. OnbIT
CaMOCTOSITENIFHOTO MPHOOPETEHUST HOBBIX
3HAHUH, IPOBEICHUS HAYYHBIX
HCCIIE0BAHNM, OIIBIT IIPOEKTHOMN
nesitenbHOCTH; [lpuMeHneHue Ha ypoke
WHTEPAaKTUBHBIX  (HopM  paboTel ¢
00y4aronIMMUCS: HMHTEJUICKTYalbHBIX U
TUAAKTHUYECKUX WIpP, CTUMYIUPYIOIIMX
MI03HABATEIbHYIO MOTHBAIIHIO
00y4JaroIIMXCs; TPYNIIOBOKH pabOThl WIH
paboTel B mapax. WHMIMUpOBaHWE U
MOJJIEPKKa HCCIIEIOBATENbCKOMN
JESITEIbHOCTH 00YYaroIINXCsl.

Hroro no paszneny 3
buobmmoreka
LHOK
P
C3CPBHOC BPeMA 3 https://m.edsoo.r
u/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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













YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 xinacc/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE 0OIIIECTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKInOHEpHOE
obmrectBo «M3marenbeTBo «IIpocBenieHne)

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

1. I'abpuensn O. C., Bockoboitaukosa H. I1., SlmrykoBa A. B. HacTtonbHast KHUra y4uTes.
Xumus. 8 ki1.: Meroauueckoe mmocobue. - M.: Jlpoda, 2021.

2. I'abpuensan O. C., Amykosa A. B. Terpaap ais 1a00paTOPHBIX ONBITOB U MPAKTHUECKUX
pa6ot. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 xkinace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nmocodue k yueonuky O. C. ['abpuensina «Xumusi». 8
knacc / O. C. I'abpuensn. — M. : Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nmocooue k yueonuky O. C. ['abpuemnsaa «Xumusi». 9
knacc / O. C. I'abpuensn. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonorndeckue Kaptol K yueouuky O. C. I'abpuensna « Xumusi. 8 Kiacey :
Meroandeckoe rmocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHojorndeckue KapTol K yaeOHuky O. C. ['abpuensna «Xumus. 9 kimaccy :
Meroaudeckoe rmocoodwue / JI. 1. AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTpoNbHBIE U TpOBEepOUYHBIC PaboThl K yueOHuky O. C. 'abpuensHa
«Xumus. 8» / O. C. I'abpuemnsn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipocda, 2022.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

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

http://www.chemnet.ru T"'azera «Xumus» 1 callT 1uist yuurtens «5 uay Ha ypOK XUMHN»
http://him.1september.ru Exunas xomtekuus LIOP: TlpenmeTHast KOIEKIHs « XHUMUSD)
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIIEPUMEHTBHI:
xumus. Komnekius Poccuiickoro o6iieo0pa3zoBareibsHOT0 opTaia

http://wwwalhimik.ru Bcepoccuiickast onuMIinaia mKoIbHAKOB [0 XUMHUH






