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INOACHUTEJIBHASA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yJpTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHUE O IENsIX, OOMIeH CTpaTeruu OOYYCHHS,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOTO NpPEAMETa, YCTaHABIHWBACT
o0s3aTenpHOE MPEIMETHOE COepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fieliaM U TeMaM MPOrpaMMbl [0 XUMHH, ONpeAeseT KOIMUEeCTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaroluXcsi, ONpeAesieT BO3MOKHOCTH MpeaAMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
Ha YpOBHE LeJeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyu€OHO-IIO3HABATEIbHON
JEeSITeTLHOCTH 00yUYaIoMIerocs 10 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4daroerocs, ero
MPEJICTAaBICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 SBOJIIOLMU BEIIECTB B MIPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 06e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumunu:

CIOCOOCTBYET peanu3alil BO3MOXHOCTEH JJs caMOpa3BUTUA U (OpPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  MX  CaMOCTOSATENbHOM  yuyeOHOM  JesITeabHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOIMMBIX Kak B IIOBCEJIHEBHOM JKM3HM, TaK U B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TaioM B ()OPMHPOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCsl;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHUPOJIE, K 4YeNOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOe 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4E€HHH XUMHUHU OOecredyuBaroTCsl CHelU(UKON colep:kaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKH XMMHHU Ha ONpPEAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATUH XUMUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
noaxoja kK €€ m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbI TMOHATUH O XuMHUueckod peakuuu. O0e 3TH CHCTEMBbI



CTPYKTYPHO OPraHHW30BaHbl MO MPUHIMITY IOCJIEI0BATEIbHOTO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

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

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

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHS] U MPOTHO3MPOBAHHUS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKON COCTAaBJIAIOIICH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHON MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHee M3YYCHHBIX Y4YEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMHUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHUYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (popMHpOBaHUE MHTEIIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HooOpa3HOW AESITENbHOCTH, MO3HAHUA M CaMONO3HAHMS, KJIHOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TPU HW3YYEHUHW XUMHUH, NPUMEHSATh WX TPH pEHIeHuH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKU 1IE€JI€CO00pa3HOro TMOBEACHUS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUSI CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHeHIIero ooyueHus.



OO01mee 4nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HaykK. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METOJIaX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CIIocoObI pa3ieNieHus] CMeceH.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMoCBs3b KOJIWYECTBa, MAacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XUMHUYECKHE SIBICHUSA. XUMHUYECKas peakiuss UM e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUecKke ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHM IMOCY/I0H, MpaBUIaMH pabOThI B JTAOOPATOpPHH M NMPUEMAMH
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE U KOHJCHCAIMS BOJbI) U XUMUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) ABIEHU, Habt01eHne
U ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue rugapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (), usydenme crmocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomaTtorpadusi, TMpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHEe W ONHCAHUE
pEe3yNbTAaTOB MPOBEAEHUS OINbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
MoIesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
HaxoxnaeHnue kuciopoaa B mpupoje, GU3ndecKue U XMMUYECKHUE CBOWCTBA (peakluy TOPEHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MoJlydueHUs KUCIOpojga B Jaboparopuu u
npoMbIIeHHOCTH. KpyroBopoT kucinopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TermmoBoit A((PekT XUMHUYECKONW pEeaKIHH, TEPMOXUMHUYECKHE YpPaBHEHHUS, JK30- H
SHIOTEPMUYECKHE peakuuu. TOoIaMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTtBo. Haxokaenue Bomopoaa B IMPUPOLE,
dbusznyecKrue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHusl. KucioTsl u comu.

MoutsipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHHSIM.



®dusnyeckue cBoWcTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HackimeHHeie u
HEHACBILIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Bojae. MaccoBas J0js BELIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccugukanuss Heopranmueckux coenuHenuid. Oxcunpl. Knaccudukanms OKCHIOB:
cojeoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. PU3MYECKHME M XUMUYECKUE CBOWCTBA OCHOBaHUU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCNHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. ®@usznueckue U xuMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacno3HaBaHME M HM3yY€HUE CBOMICTB KUCIOpOJa, HAOJIOJIEHHE B3aMMOJECHCTBHS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHUIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom meau (1)
(BO3MOXHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IU4HON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCcOoBOM JoJie pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHUAJIOB), MCCIEAOBAHNE OOpPAa3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKM HHAWKATOPOB B PAcTBOpAX KUCIOT M IIEJI0Yed, H3ydeHue
B3auMojieiictBus okcuna Meau (ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT € MeETallaMH,
peakuui HEeUTpaau3aluM, IOJIYy4eHHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJU, pELICHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «Baxuelime
KJIACCBhl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakumu

[lepBble MOMBITKM KJIAcCU(PUKALMKM XUMHUYECKUX 3jeMeHToB. I[loHsATHe o rpynmax
CXO/IHBIX 3JIEMEHTOB (IIE€JOYHbIE U HIETOYHO3EMENIbHbIE METAJUIbI, TaJIOTeHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. Ilepmoamyeckass cucrtemMa xumuueckux i3nemeHtoB . U.
MenneneeBa. Koporkonepuognas W JUIMHHONEpHOAHAas ¢opmbl [leproauueckoil CHCTEMBI
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonst u rpynmbl. DU3HYECKUM CMBICI
MOPSIKOBOTO HOMEpPA, HOMEPOB MEPHOJIa U TPYIIIIHI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szxep. HM3oromsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMHUUECKUX IeMeHTOB Ilepuoanueckoil cucTeMsl
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUSI painyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MepUuoaam.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKu U npakTuku. J1. 1. MenaeneeB — y4€HbI U TpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs! CBA3b.

Crenenb  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchr
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3LOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
IMHKa C pacTBOpaMHU KUCIOT M IIEJ0Yed, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOLIUX MTPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEeHUE, PEaKIIUU Pa3JI0KEHUS, COSTUHEHHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIaCCE OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOMIMX €CTeCTBEHHO--HAYYHBIX TMOHSATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/IE€IIbHBIX NIPEIMETOB €CTECTBEHHO--HAYYHOT O IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUIHOCTh,  HAONIONEHUE,  IKCIICPHMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJI0, O00bEM, arperaTHoOe
COCTOSIHME BEIEeCTBa, ra3, (PU3WYECKUE BEITUUYUHBI, €AMHUIBI W3MEPEHHS, KOCMOC, TUIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIeMEHTOB B lleproanueckoil cucteMe u CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THMA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XMUMHYECKHE CBOWMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COECIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKuid M0 pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TeMIoBOMY d(h(exTy, Mo H3MEHEHUIO CTeTeHeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aTropa). JK30- U
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMHUICCKIE YPaBHEHHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonarue o
karanuze. [loHsiTHE O XuUMHUYeCKOM paBHOBecHH. DaKTOPhl, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU 1 TIOJIOKEHUE XUMHUIECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. COocCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAllMM BEUIECTB C pPa3IMYHbIMH BHJIAMH XHUMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MPEJICTaBICHU 00 3IEKTPONIUTUYECKON auccoruanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBIL.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKON pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKUA MPOTEKAHUS peakiuii MOHHOro obmeHa (oOpazoBaHue
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3okKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEUIECTB C IOMOINBI0 KAa4eCTBEHHBIX pEaKlUid Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XvMHYEeCKUE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOJCKHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHHue, (u3MYecKkHue M XUMHUYeckue cBOMCTBa. OKCHJIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXale B OCHOBE IPOMBILIUIEHHOTO croco0a MOJdy4eHUs cepHol Kuciothl. I[IpumeHnenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE JTOKIU, 3arpsi3HEHHE BO3[yXa U BOJOEMOB), CHOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4ueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUak, ero pu3snieckrue 1 XMMUYECKHe
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KauyeCTBE MHUHEPAIBHBIX



ynoopennii. XMMUYECKOE 3arpsi3HCHHE OKPYKAIOIICH Cpellbl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporictBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHH. YTIEepo/], ATIOTPOIHBIE MOIU(DUKAIINH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYeCKHe MPoOJieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, HPUPOAHBIA ra3, HedTb), MPOAYKTbl HUX NepepadOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKUE CBOWCTBA, IOJy4Y€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KEpaMHUKa, CTEKJI0, LEMEHT, OeToH, »xene300eToH. I[IpoGiiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCIIOJIb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJICHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOIIoJIeHue IpHu3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIuid Ha WOH aMMOHHS W (ocdar-noH M W3ydeHHEe MPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaguta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCcOpOLUU pPAacCTBOPEHHBIX BEILECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJICHME C MPOAYKIHeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme xumuyeckux aneMeHToB 1. . Menaeneesa u crpoeHust
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crocoObl MoMydeHus] MeTaIIoB. [IoHSATHE O KOPPO3HH METAIUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJeHUE B mpupoje. Ou3nueckue U XUMUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aviemeHToB [[. M. MeHneneeBa, CTpOEHHME MX aTOMOB, HAaXxOXKICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AnmoMunuii: nonoxkenue B Ilepumogmyeckoil cucreme Xumuuyeckux syemeHTtoB [[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHHUE aTOMa, HaxOXAeHUE B mpupojae. Pu3ndeckue 1 XMuMUYECKHE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE C O0Opa3llaMd METaUIOB M CIUIaBOB, WX (PU3UYCCKUMU CBOMCTBAMHU,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJH30BaHHE BUACOMATEPUAJIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemectBa 1 Marepuansl B TOBCEAHEBHOM U3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTUYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ MOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TOHATHUS: HAy4HbIA (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHE BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocunre3, apixaHue, Ouocepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

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

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

JJUUHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEr0 0O0pa30BaHUA
JIOCTUTAIOTCS B X0/ie 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIIUTATEIbHON JIEATEIHbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMHU  COIMOKYJIBTYPHBIMH W  JAYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, IPUHSATHIMU B OOIIECTBE MPABWJIAMH M HOPMaMHu TOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIMO3HAHMS, CAMOPA3BUTHS U COIIHMAIN3ALIUN O0YyUaOIUXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM TO3WUTHUBHBIX IICHHOCTHBIX OPHUEHTALUNA U PACHIMPEHHUE OMbITA JIEATEIHHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1)maTpuoTH4eCKOro BOCIIMTAHMA:

LEHHOCTHOTO OTHOIIEHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYUYHOMY
HACJICNIO, TIOHUMAHWs 3HAYCHUS XUMHUYECKOW HayKH B JKM3HHU COBPEMEHHOTO OOIIECTBa,
CITOCOOHOCTH BJIAJIETh JIOCTOBEPHOW MH(OpMaIuend 0 MepeoBhIX JOCTHKEHUSIX U OTKPBITUSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 yCTpOHCTBe
Mupa 1 o0IIIecTBa;

2)rpa:;kIaHCKOro BOCIIUTAHUS:

MPEACTABICHUS O COIMAIBHBIX HOPMax W TMpaBUJIaX MEXKIUYHOCTHBIX OTHOIICHHUN B
KOJIIICKTHBE, KOMMYHUKaTUBHOMN KOMIIETCHTHOCTH B OOIIIECTBEHHO IMOJIC3HOM,
yueOHO-UCCIeIOBATENbCKOM, TBOPUYECKON W JPYrHMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU NP BHITIOJIHEHUH y4€OHBIX, O3HABATEIHHBIX 3a/1a4,
BBITIOJITHCHUH XHWMHUYECKHX OSKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOTNIOHMMAHHUIO M B3aUMOIIOMOIIIM B TIPOIIECCe 3TOH y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJIECHWE M TMOCTYNKH CBOMX TOBAPHUIIEH C MO3UIMHM HPABCTBEHHBIX U
MPaBOBBIX HOPM C YYETOM OCO3HAHUSI MTOCTEACTBUIN TTOCTYITKOB;

3)eHHOCTH HAYYHOT'O MO3HAHMS

MHpPOBO33PEHUYECKHE  TMPEJACTABICHHUs] O  BEIIECTBE UM  XHMHUUYECKOW  pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTUS HAyKH M COCTABJISIIOLIME OCHOBY IS
MOHUMAHUS  CYIIHOCTH HAay4YHOW KApTUHBl MHUpA, TMPEACTaBICHUS 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUS NMPHUPOABI, B3aMMOCBA3SIX YEJIOBEKA C NMPUPOIHOU CPEAOH, O POIU
XUMUH B IIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

[IO3HABATEIIbHBIC MOTHUBBI, HAIPABJICHHBIC HA IIOJYyYEHUE HOBBIX 3HAHUW 110 XUMUM,
HEoOXoauMble Ul OOBACHEHMsS HaOJI0JaeMbIX IIPOLECCOB U SBJICHUH, II03HABATEJIbHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpPbl, B TOM YHUCJIE HABBIKOB CaMOCTOSATEJILHOM paboThI
C y4e€OHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEPATypOW, NOCTYHNHBIMU TEXHHUYECKMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepeC K OOYyYEHMIO M MO3HaHUIO, JIIOOO3HATEIBHOCTh, FTOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMI0, IPOCKTHOM M HCCIEI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4)dopMupoBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LEHHOCTU JKM3HH, OTBETCTBEHHOIO OTHOLICHHMS K CBOEMY 30POBBIO,
YCTAHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHMUE IIOCIECACTBUI U HEMNPUSATHE BPEAHBIX
NpUBBIUEK (YMOTPEOJIEHUsS] aJKOTOJs, HApPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIOACHUS
npaBui1 0€30MacHOCTH TpU OOpalleHHH ¢ XUMHYECKHMMH BEUIECTBAMU B OBITY M peallbHON
KU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTUYECKOMY M3YUYCHHUIO MPO(ECcCHii u Tpyaa pa3IudHOro poJia, yBaAKEHHUE K
TPpyLly M pe3yiabTaTaM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE HAa OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAHHBIH BbIOOp HHAMBHUIYaJIbHOH TPACKTOPHU
IPOJOJDKEHUs 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHIA, TOTOBHOCTh aIalTHPOBATHCS B MPO(EeCCHOHAIBHON cpe/e;

6)3K0JI0TrH4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJ1ecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHOro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3MYECKOMY U TICUXHUYECKOMY 3/I0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BElEeCTBAMH,
a TAaK)Ke B CUTYyaLUAX, YIPOXKAOIIUX 310POBbIO U JKU3HU JIIOIEH;

CIIOCOOHOCTH TPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YYEHUU XUMHHM, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH NPUPOTHON CPEIOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTUYECKOM
KYJIBTYpBl, OCO3HaHUS INIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTe UX pelieHus
MIOCPEICTBOM METOJOB XMMUU, DKOJIOTUYECKOTO MBIIUICHHS, YMEHHs PYKOBOJACTBOBAaThCS UM B
ITO3HABATEJIBHON, KOMMYHUKATUBHON M COLIMAJILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIJIENAIOT 3HAUYMMBIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucrema,
MIPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OpMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble JEHCTBUS (ITO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOU e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue 1eHCTBHUA:

YMEHUS MCIOJb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS IIPU OCBOCHHMM 3HAHMIA:
pacKpbIBaTh CMBICI XMUMHMUYECKHX MOHATHM (BBIOGNATh MX XapaKTEpHbIE MPHU3HAKH,



yCTaHaBIMBAaTh B3aUMOCBS3b C APYTMMHU HMOHATHUSMH), UCIIOJIB30BaTh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHUM s Kiaccuukanuu
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMA, YCTaHABIMBATH IPHUUYMHHO-CIICACTBEHHBIE CBSA3H
MEXy 00BEKTaMH U3Y4€HUs, CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOABI U 3aKIIIOYEHHUS;

yMEHHUE NMPHUMEHATH B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, MPE0oOpa3OBHIBATH LIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHUE XHMHYECKOM peakuud — NpU pEleHUH Yy4eOHOo-
MO3HABATENBHBIX 33734, C Y4ETOM OTHUX MOJCIBHBIX TPEACTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKUA H3YYAEMBIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XMMHUYECKHX DPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPHUUYMHHO-CIIECACTBEHHBIE CBS3U U
IPOTUBOPEUMS B U3Y4aEMBbIX IIPOLIECCAX U ABICHUAX.

Ba3oBble ncciegoBaTe/bcKue eiicTBUS:

YMEHHUE HMCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTAa MO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

npruoOpeTeHne OmbiTa 1O IUIAHUPOBAHHIO, OPTaHM3AalUU U TPOBEICHUIO YYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOJ0JaTh 32 XOJIOM IPOIIECCca, CaMOCTOSITEIbHO MTPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM HIPOBEAEHHOIO OIbITA,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJETIaHHOM padore.

Pabora ¢ undpopmanmeii:

yMEHHUE BBIOUPATh, AHATHU3UPOBATh U UHTEPIPETUPOBATh HH(POPMALIUIO PA3INIHBIX BUOB
U GOpM IIPEICTABICHUS, OIYIaEMYIO U3 pa3HbIX UCTOYHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHblE I[0ocoOus, pecypchl HHTepHeTa), KpUTHYECKU
OILICHUBATh MMPOTHBOPEUNBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHUE IPUMEHSTH Pa3IMYHbIe METO/IBI U 3aIPOCHI TIPU TOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJISl BBIIIOJHEHNS y4EOHBIX U MO3HABAaTEIbHBIX 3a/1a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHE OIblTa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYIbTYPOH aKTUBHOTO MCIIOJb30BAaHUS PA3IMIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTHUMAIBHYIO (OpPMYy MpencTaBICHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONIB30BaTh U aHAIM3HUPOBATh B Ipolecce y4eOHOM M HCCIeN0BaTENbCKON
NeSITeIFHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETHCKOT0 XO35SHUCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIe MPUPOJHOM Cpe/ibl.

KoMMyHUKaTHBHBbIE YHHBepcaibHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOINpPOCH (B XoJe Auanora u (WIKM) JUCKYCCHMU) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3ysIbTaThl MO3HABATEIBHOM JIESITENbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaX; JeJlaTh TMPE3EHTAIUI0 PEe3yJbTaTOB BBHIMOJHEHUS XUMHUYECKOTO
IKCIIEpUMEHTa (J7a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIECTB, YUeOHOTO MPOEKTA);

yYMEHUSl y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEIOBATEIILCKON JICATENEHOCTH TIPH PEIICHHH BO3HUKAIOMIMX IPOOJIEM Ha OCHOBE Y4éra



0O0IMX WHTEPECOB W COTJACOBaHUs NO3uIMi (0OCyXIeHus, OOMEH MHEHHSIMHU, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACHCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LeNU ACSITeNbHOCTH, IJIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIIHOCTH, BHIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmIeHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATh IMPEAJIOKEHHBIA aJITOPUTM JIEHCTBUM NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4€TOM IMIOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4daeMblX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJYUEHHOI'O pe3ysbTaTa 3asBJICHHON L€y,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIIOBUHU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pPeE3yIbTATOB [0 OCBOCHHIO O005S3aTEIbHOIO COAEPIKAHUSA,
YCTAHOBIICHHOTO JaHHOW (exepanbHOW pabodell mMporpamMMol, BBIIENSAIOT: OCBOCHHBIC
0o0yJaromuMuUCsT Hay4YHbIE 3HAHUS, YMEHUS M CHOCOOBI JCHCTBHM, crenupUUecKue yis
npeaIMeTHOM o0nacTu «XUMHUSA», BUIBl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
MHTEPIIPETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSX.

K konny oOyueHus B 8 kiacce nmpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHM: aTOM, MOJEKYJa, XUMUYECKHUM
JJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYyJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas A0S XHUMHYECKOTO
3JIEMEHTAa B COEAMHEHHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
AIIEKTPOOTPHIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccuukanus
peakuuii: peakluu COCIMHEHNUs, pEaKLUU Pa3I0kKEHHs, PEAKIIUH 3aMELICHMSI, PEaKIIUH
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMU, TEINIOBOM 3P (HEKT peaklny, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyc aromMa, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX MOHSITUM W NPUMEHSATH 3TH
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILCHUN;

® UCMOJb30BATh XHUMHUUYECKYIO CHUMBOJHMKY JJISi COCTaBJI€HUS (OpPMyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

e OMNpeneNisITh BaJEHTHOCTb aTOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTETEHb
OKHCIICHHMsI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM Mo QopmyiaMm, BHJI XHMHUYECKOH CBS3H
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona JI. 1. MeHueneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE TMEPUOJNYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonmyeckoil cucreme, 3aKOHOB COXPAaHEHHUsI MAacChl BEILECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJIpo;

e ONUCHIBaTh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoil cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «J1aBHas moArpymnmna (A-rpynma)» u
«mobounass moxarpymnma (b-rpymma)», Mameie W OOJBINNE TEPUOABI, COOTHOCHUTH
0003HaueHHsI, KOTopble UMetoTcss B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX



sneMmeHToB JI. 1. MenaeneeBa» ¢ YHUCIOBBIMH XAapAaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, oO0Ilee YHCIO JJIEKTPOHOB U
pacnpeiefieHue uX 1Mo 3JIEKTPOHHBIM CJI0SIM);

KJIACCU(UITUPOBATh XUMUYECKUE DJIEMEHTBI, HEOPTaHMYECKHUE BEIIECTBA, XUMUUICCKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3IUYHbBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHHS XUMHUYECKUX MPEBPALICHUHN B PA3TUYHBIX YCIOBUSX;
BBIUUCIISTH OTHOCUTEIBHYIO MOJICKYJISIPHYIO I MOJISIPHYIO MacChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKknu;

MIPUMEHSATH OCHOBHBIE OMEPALMH MBICIUTEIBHON JESITCIBHOCTA — aHAW3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHIE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIIEICTBEHHBIX CBSI3€H — JJISl U3YYEHHUs CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAyYHbIE  METOJbl  [O3HAHUS  —  HAONIOJCHHE,  HU3MEpPEHHE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIN );

CJIeIOBaTh IMpaBWJIaM TIOJb30BAHUS XUMHYECKOW TIMOCYIOWM U  J1aOOpPaTOpHBIM
000py/si0BaHUEM, a TaKXKe IpaBWiIaM OOpAILEHHUS C BEIIECTBAMU B COOTBETCTBHM C
MHCTPYKIHUSMU IO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB MIEIOYEH U
KHUCTIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyc, (peHon(TanenH, METUIIOpaHX U IpyTue).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

pPacKpbIBaTb CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHI: XUMUYECKHU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTB,
AEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas peaklHs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMs, peaklU HOHHOIo OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAaKIUM,  OKHUCIHTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUIMYecKas), KpUCTAUIM4ecKas pemeérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHMHUYECKOM pEeakluH, MPEeAeNbHO JOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKMX IOHATHA W MPUMEHSATH 3TH
MTOHATUS ITPU ONIMCAHWMM BEIECTB M UX MPEBPAICHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJ€HHS (QOpMYyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAIICKHOCTb BELIECTB K ONPEACIEHHOMY
KJIaccy coelMHeHHH 1o (opmynam, BHJ XMMUYECKOH CBS3M (KOBaJCHTHAs, MOHHAs,



METaJUINYecKas) B HEOPraHMYECKMX COEAMHEHUSX, 3aps]l HOHAa IO XMMUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEIETKA KOHKPETHOIO BEILIECTBA;

packpsiBaTh cMmbIci [lepuoanueckoro 3akona [[. . MenzaeneeBa u 1€eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonnyeckoit
CHUCTEMBbl XMMMYECKHX OHJIEMEHTOB: pa3ivuyaTh MOHATHUS «TJ1aBHas noiarpymma (A-
rpynmna)y u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIve MEPHOBI,
COOTHOCHTH 0003HAU€HHs, KOTOpbIE HUMEIOTCA B IEPHOAMYECKOW Tabmiume, ¢
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YNCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWMCTB 3JIEMEHTOB M HX
COCIMHEHUI B IpeJieax MaJbIX IIEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCIYy M COCTaBY y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHHUIO CTETIEHEH OKUCIIEHUS! XUMUUYECKUX HJIEMEHTOB);
XapakTepu3oBaTh (ONMUCBHIBaTh) 0OLIMEe U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKasl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPaBHEHUS 2JICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LIEJIOUEl U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS pPEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BELIEeCTBAMU
pa3IM4YHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCca 3THX PEeaKLuii;

IIPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEHTa 10 (hopMyJsie COeJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBa B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKity;

coOuo/iaTh MpaBWJa IOJIb30BAaHUS XMMHMYECKOW TOCYJOoH U J1abOpaTOpHBIM
o0opy/noBaHuEM, a TaK)Ke MpaBuia oOpallleHusi C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMH 10 BBINOJIHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJYYEHHIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PAa3JIMUHBIX BEIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHatr-, ¢ocdar-,
CUWJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEIBbHON NEATEeIbHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhio, BBIABIECHUE MPUUYMHHO-CIIEICTBEHHbIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOJAEHUE, U3MEpPEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peajbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE OHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiectBa u xummueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nesn 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubnmnorexka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' U CONISIX https://m.eds00.ru/7f41837c¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3.Ilepuoanueckuii 3axoH u Ilepuoguyeckasi cucrema xumnuecknx 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoteka LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUN
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 3 1 0 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3.MeTa/JIBI M X COCIUHEHU S

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxamwomasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obectBo «M3narenscTBo «IIpocBerieHne
» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe

obmmecTtBo «M3narenscTBO «IIpocBerienne»
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