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IHosicHUTEJABLHAA 3AIINCKA

[Iporpamma nmo XuMuu Ha ypOBHE OCHOBHOT'O 00Iero 00pa30BaHUs COCTABIICHA

Ha OCHOBe TpeOOBaHMH K pe3yJbTaTaM OCBOECHHMS OCHOBHOW 00pa3oBaTeIbHON
MporpaMMbl OCHOBHOTO o0miero obOpaszoBanus, npexactraBieHHbix B ®I'OC 00O, a
TaKK€ Ha OCHOBE (elnepasbHOM paboyell mMporpaMMmbl BOCHHMTAHHUS M C YYETOM
KOHLEMIMK TMpenojaBaHuss ydyeOHoro mnpeamera «XuMHUs» B  00pa30BaTENIbHBIX
opranusanusax Poccuiickon @enepanuu.
[Iporpamma mo xumuu Ja€T MpPEACTABICHUE O IENAX, OOIIel cTpaTeruu OO0ydeHus,
BOCIMTaHUS W  pPa3BUTUA  OOydYalOlIUMXCS  CpeJICTBaMM  Y4eOHOro MpeaMmeTa,
yCTaHABIMBAET  00s3aTeIbHOE  NPEIMETHOE  COJAEp)KaHue,  MpelycMaTpUBaeT
pacrpeneneHue €ro mno KilaccaM M CTPYKTYpUPOBaHUME IO pasfenaM U TeMam
IpOrpaMMbl IO XUMUHU, ONPEIEISET KOJIMYECTBEHHbIE U KAUYECTBEHHbIE XapaKTePUCTUKH
collepKaHMs, PEKOMEHIYEMYIO IOCJIEeI0BATEIbHOCTh M3YyUYEHUS XHUMHUU C YYETOM
MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBs3€W, JIOTMKH Y4eOHOro rpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydYarouIuxcs, OompeaeisieT BO3MOXKHOCTU MpeaMeTa Jis
peanuzanuu TpeOOBaHMM K pe3yJabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTesbHOMN
nporpaMMbl Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUN K
pesynbrataM O0y4YeHUss XMMHUHU Ha YPOBHE IleJied W3y4YeHHUs NpelMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBHOM JNEATEIbHOCTH 00YYaroIerocs M0 OCBOCHUIO Y4eOHOTO
COJICp/KaHMUS.

3HaHMEe XUMHH CIYXXUT OCHOBOW i1 (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepHAIbHOM €IMHCTBE MHpA, BAXHYIO POJIb
urparot GopMHUpyeMble XUMHEH MPEACTABICHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00
HBOJIIOIUH BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJI00AIBHBIX MPOOJIEM YCTONYUBOTO
pa3BUTHS YEJIIOBEYECTBA — CBHIPbEBOM, DHEPreTUUYECKOMW, IHUIIEBOM M 3KOJOTHYECKOU
0e301acHOCTH, MPOOIIeM 3 paBOOXPaHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peainu3allii BO3MOXKHOCTEW [IJIi caMOpa3BUTUSL U (PopMUpPOBaHUS
KyJbTYPBI TUYHOCTH, €€ 001Iel U GyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEN
OoOy4arouIuxcs,  HAaBBIKOB  HX  CaMOCTOSTENbHOM  Y4eOHOM  JesATeNbHOCTH,
HKCIEPUMEHTANbHBIX M  HCCIENOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEITHEBHOM JKU3HHU, TaK U B MPOPECCUOHATBHOMN 1eATEIbHOCTH;

3HaKOMUT €O CIeUu(UKON HAaydHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI IEJIOCTHOTO
B3IJIJa HAa E€IUHCTBO IPUPOJBI M YEJIOBEKA, SBISETCS OTBETCTBEHHBIM JTallOM B
(GopMuUpOBaHUYU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH 00YYaroMINXCS;

cnocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHOHAYYHBIM
3HaHUSM, K MPHUPOJE, K UYEIOBEKY, BHOCUT CBOW BKJIaJ B HKOJIOTMYECKOE 00pa30BaHME
00yJaromuXxcs.

JlaHHble HampaBlieHUs] B OOYYEHHU XHUMHUHU OOECIEUUBAIOTCS CHEHUPUKON
coJlep KaHus y4eOHOro NpeIMeTa, KOTOPbIM SIBISETCA Me1arornyecky aJanTHPOBAHHBIM
OTpakeHHeM 0a30BOM HAYKH XMMHUHU Ha ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00OHIEro oO0pa3oBaHHs OPUEHTHUPOBAH HA OCBOCHME
0Oy4YaromMMHCS CUCTEMbI NIEPBOHAYAIBHBIX MOHITHUI XMMHUH, OCHOB HEOPraHUYECKOMN
XUMHH U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHATUA OPraHUYECKONH XUMHH.



CrpykTypa coAep:KaHHs MPOTpaMMbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxoja K e€ wusydeHuro. Coaep:KaHue CKIAIbIBAETCS W3 CHCTEMBI
MOHATUN O XMMHUYECKOM JJIEMEHTE M BEIIECTBE M CUCTEMbI MOHATHH O XUMHUYECKOU
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O  MPUHLMUITY
MOCTIEIOBATENILHOTO PAa3BUTHSl 3HAHWM HA OCHOBE TEOPETUYECKUX MPEICTaBICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS,

— [lepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMUYECKOMN CBS3H;

— IpeJICTaBICHUHN 00 AMEKTPOIUTHUECKON AMCCOLMALMY BEIIECTB B PACTBOPAX.
TeopeTnuecknue 3HAHUSI PACCMATPUBAIOTCA HA OCHOBE AMIMUPUYECKH MOIYUYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCJIEIOBATEIILHO OT OJTHOTO YPOBHS K JIPYyrOMY,
BBITIOJIHSIST  (PYHKIIMM OOBSCHEHUS U TMPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHS U
BO3MOHOCTEW MPAKTUYECKOTO MPUMEHEHHUS U MOJYYEHUS U3YyUaeMbIX BEIIECTB.
OcBoeHne TporpaMMbl MO XUMHH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XUMHUYECKOW COCTABIAIONICH HAy4YHONW KapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOMU
NPUPO/bl, IIEHHOCTHOTO OTHOIIEHHMS K HAy4YHOMY 3HAHUIO M METOJIaM TO3HAHUS B
Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBICUCHUEM 3HAHUM U3 paHEe H3YUYEHHBIX
yueOHBIX npeameToB: «Okpyxatouuii mupy, «buonorus. 5—7 knacce» u «dPusuka. 7
KJ1aceo».

[Ipu u3ydeHUn XUMUU TPOUCXOIUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH
Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON ESITEIbHOCTH YEJIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYyJbTYpbl. 3a7a4ya y4eOHOTro MpeIMeTa COCTOUT
B (OPMHUPOBAHUU CHUCTEMBbl XMMHUYECKUX 3HAHUN — BaKHEHIMX (haKTOB, MOHSITHH,
3aKOHOB M TEOPETUYECKUX MOJIOKEHHH, JOCTYIMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO
XapakTepa, si3blKka HAyKH, B MPUOOIIEHUN K HAYYHBIM METOJIaM MMO3HAHUS NPU U3YUYECHUHU
BEIIECTB U XMMHUYECKHX pEakiui, B (GOPMHUPOBAHWU M PA3BUTHM MO3HABATEIbHBIX
YMEHUHW U UX TPUMCHCHUHU B Y4EOHO-TIO3HABATEIIFHOW M Yy4eOHO-HCCIIEA0BATEIHLCKOM
JESITEIBbHOCTH, OCBOCHHUM TIpaBUJ O€30MacHOro oOpalieHusi C BEIIeCTBAMHU B
IIOBCEIHEBHOM KU3HHU.

[Tpn m3ydeHUM XMMHUHM HAa YPOBHE OCHOBHOTO 00IIETr0 00Opa3oBaHWs Ba)KHOE 3HAUCHHE
MpUOOpeNn Takue eI, Kak:

— dhopMupoOBaHUE MHTEJUIEKTYaTbHO pa3BHUTOMN JUYHOCTH, rOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO PEIICHHH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM JKU3HU;

— HAIMpPaBJIEHHOCTh OOYYEHMsS] Ha CHUCTEMATHYECKOE NPHOOLIEHHE OO0ydYarouuxcs K
CaMOCTOSITETILHOM TMO3HABATEIPHOW JEATEIHbHOCTH, HAYyYHBIM METOJIaM II03HAHUSI,
(hOpMUPYIOIIMM MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMHH,

— o0ecIeyeHne YCJIOBHM, CIMOCOOCTBYIONIUX MPUOOPETECHUI0 OO0YJarONIUMUCS OIbITa
pa3HOOOpa3HOW JESITENbHOCTH, IO3HAHUS W CAMOIIO3HAHMS, KIFOUEBBIX HABBIKOB
(KTFOYEBBIX KOMIICTCHIIMI), WMCIOIINX YHUBEPCAIBHOE 3HAYCHHUE IS Pa3TUIHBIX
BUJIOB JICSITEIIBHOCTH;

— (hopmupoBanue oOmeH (PyHKIIMOHATBHOM M €CTECTBEHHOHAYyYHOW TPaMOTHOCTH, B
TOM YHCJIE YMEHHIA OOBSICHATh M OLICHUBATH SIBJICHHSI OKPY)KAIOIIETO MUPA, HCTIOIb3YS
3HAHWSI W ONBIT, MOJIYYCHHBIE TPU W3YYCHUU XUMHH, TMPUMEHSATh WX TMPH PEHICHUU
mpo0sIeM B TOBCETHEBHOM KU3HU U TPYIOBOU JEATEIHHOCTH;



— ¢opmupoBaHue Yy OOy4YalOUMXCS TYMAaHHUCTUYECKHUX OTHOIIECHUW, TMOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW i1 BBIPAOOTKH HDKOJIOTHYECKH 1EJIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYAOBOM JEATEILHOCTU B IESAX COXPAHEHUSI CBOETO 3/I0POBBS U
OKPYKAIOILIEH IPUPOTHOM CPEBI;

— pa3BUTUE MOTMBAallUM K OOYYEHHIO, CIIOCOOHOCTEHl K CaMOKOHTpPOJIIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHS OOILEYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpY TTPO( IS U HAMPABICHHOCTH JaJIbHEUIIIET0 00yUeHus.

YueOHbIC TEXHOIOTUH, METOJIbI, (DOPMBI PAOOTHI.

OcHoBHas popma oOyueHus: — ypok. PaGoyast mporpamMmma coctaBlieHa ¢ Y4ETOM TOTO,
YTO KJIACCHl COCTOAT U3 OOYYAIOIIMXCSl ¢ Pa3HbIM YPOBHEM YYEOHBIX BO3MOXKHOCTEH,
MOATOMY COJICPKUT 3aJaHusl HE TOJILKO 0a30BOTO, HO TOBBIIMICHHOTO W TBOPUYECKOTO
ypoBHs. [l 9TOro  MCHONB3YIOTCS  pasHbie  (GOpMBI  pabOTHI:  TPYIIOBBIE,
WHJUMBUIyaJbHbIE, paboTa B mapax.

TexHomoruu, UCNoJIb3yeMble B padboTe:
HUKT
UCCJIE0BATEILCKUE METOIBI 00yUSHHUSI
METO/] IPOCKTOB
3JI0pOBbE COEperaronre TeXHOJIOT U
npoOiieMHoe 00yyeHue
Buner y4yeOHOW JesTEIBHOCTH: OINpPOC, YTEHHE, paccka3, OTBETHl Ha BOMPOCHI,
COCTaBIIEHUE CXeM, TaOJul], paboTa ¢ JOMOJHUTEIbHBIMU UCTOYHUKAMH HH(POpPMAIINH,
pakTHYeCcKue paboThlI.
DOopMBbI KOHTPOJISL: TEKYIIHH, TEMAaTUHYECKUN U UTOTOBBIM.
MecTo y4eOHOro npeaMeTa B y4eOHOM IIaHe

B cucreme ocHoBHOrO o00mIero o6pa3oBaHusi «XHUMHsS», H3ydaemas Ha 0a30BOM

yYpOBHE, SIBISIETCS 00S3aTeNbHBIM Y4YeOHBIM TMPEIMETOM, BXOMSIIUM B COCTaB

npeaMeTHO# obnactu «EcTecTBeHHO-HAyYHBIC MPEIMETHD».

N3yuenne xumum B 8—9 Kiaccax paccuMTaH Ha 2 4aca B Henmenmo B oObeme 136
y4eOHBIX 4YacoB. M3ydeHuwe 3TOro Kypca /1aeT BO3MOXKHOCTH BBIITYCKHHUKY OCHOBHOM
mKoJibl yernemuo caate OI'D mo xumuu Kak mpenMera mo BeiOopy. [lpemmaraembrit
KypC, XOTS M HOCUT OOIIEKYJbTYpHBIA XapakTep M HE CTaBUT 3ajady
npoecCHOHanbHON TMOATOTOBKM OOYyYaloOUIMXCsl, TeM HE MEHee TO3BOJAECT UM
OTIPEJICTUTHCS C BBIOOPOM TIpoduiisi 00ydeHHUs B CTApIIICH MIKOJIE.

B mporpamme  mOpenycMOTpeHO — pe3epBHOE  BpeMs, TaK Kak  peajbHasd
MIPOJIOJDKUTEIHFHOCTh YY€OHOTO TOJa BCETJa OKa3bIBAETCS MEHBIIE HOpPMATHBHOW. B
CBSI3M C TEPEXOJOM OCHOBHOHM MIKOJBI HAa Takyl (OpMy WTOTOBOM aTTeCTAIMH, Kak
I'"A, B Kypce npeaycCMOTPEHO BpeMsl Ha MOJTOTOBKY K HEM.

s peanuzauun paboueit nmporpammel B yueoHoMm muiane MBOY KpacHomasikoBckas
COII BeigeneHo 4uaca (Bcero Ha nepuoJi 00y4yeHus ) mo 2 yaca B Hejiedno ¢ 8 - 9 kiacc,
Bcero B rof - 136 gacos.




Conep:kanmne yueOHOI o npeamera

8 KIIACC

IlepBoHayabHbIe XMMHUYECKHE MIOHATHS

[Ipenmer xumuun. Ponp XMMHUM B KU3HU 4YEJIOBEKa. XHMHUs B CUCTEME HayK. Tema u
BemecTBa. GU3NYECKUE CBOMCTBA BELIECTB. ArperaTHoe COCTOsiHUE BelecTB. [lonsaTue
0 MeTOoJlax TMo3HaHWs B XxuMuU. YucTeie BemiectBa U cMmecu. CrnocoObl paszziesneHus
CMeECEH.

ATOMBI M MOJEKYJIbl. XUMHYECKHE 3IeMEHThl. CHMBOJIbI XHUMHUYECKHUX 3JIEMEHTOB.
IIpocThlie U ClIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas Qopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHUX DJJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHocuTeNnbHass aTomHas Macca. OTHOcHUTENbHas
MOJIEKyJIgpHasi Macca. MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.
KommuecTBo BemecTtBa. Mosnb. MonsipHas macca. B3auMoOCBsI3b KOJIMYECTBA, MacChl U
guciaa CTPYKTYpHBIX e€IUHMI] BemiecTBa. Pacuérel mo QopMmynaM XUMHYECKHX
COEIMHEHUH.

Ou3NYECKUe W XMMUUYECKHUE SIBIICHUSI. XUMUUYECKasl peakiusi U €€ MPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHus. Krnaccudukammss XuMu4ecKux
peakiuil (CoeTMHEHUs, Pa3IoKEHUs, 3aMEeIIeHHsI, OOMEHA).

XUMHYECKHH IKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKOU MOCYI0H, MpaBmwiiaMu paboThl B TaOOpaTOpUU U MpUEMaMU
oOparieHusi ¢ JabOpaTOPHBIM 000PYTOBAaHUWEM, H3yY€HHWE M ONHCAHHE (U3MUYECKUX
CBOMCTB 00pa3IlOB HEOPraHMYECKUX BEUIECTB, HaOItoJeHUE (pu3mueckux (TUIaBIeHHE
BOCKAa, TasHHE JIbJa, PACTUpPAHUE caxapa B CTYIKE, KUIEHHE U KOHJAEHCALMS BOJIbI) U
XUMUYECKUX (TOPEHUE CBEYU, NPOKAJIMBAHHE MEIHOW IPOBOJOKH, B3aUMOJICICTBUE
Mena € KHUCJIOTOHM) sIBIIeHUN, HaOMI0JIeHHe M ONUCAaHUE TPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakuuil (pa3fioKEeHHe caxapa, B3auMMOICHCTBUE CEPHOM KHUCIOTHI C
XJIopuaoM  Oapusi, pasnokeHue ruapokcuga  Menu (1) npm  HarpeBaHuw,
B3aUMOJICHCTBHE XKene3a ¢ pacTBopoM coiu meau (1), u3ydenue crnmocoOoB pasaesieHus
CMeced: C TIOMOIIbI0 MarHuTta, QUWIbTPOBAHUE, BBIMIAPUBAHUE, IUCTUIUIALINS,
xpomatorpadus, TpOBEIECHUE OYUCTKA MOBAPEHHOW COJM, HAOIIOJEHHWE M ONMUCAHHUE
pe3yJIbTaTOB IPOBEICHUS ONbITa, WUIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MAcCCHlI,
CO3JIaHHUE MOJIeNIel MOJIEKY (IIapOCTEPIKHEBBIX).

BaxHeiue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cMmech razo. CoctaB Bo3ayxa. Kuciopos — 3J€MEHT U MPOCTOE BEMIECTBO.
Haxoxxnenue kucimopoma B mpupoje, GU3NUECKHe U XUMHUYECKHE CBOWCTBA (peakiiuu
ropenusi). Oxcuapl. [Ipumenenue xkuciopoma. CrnocoObl MOJYYEHHUS KHUCIOPOJa B
nabopatopuu M NOPOMbINUIEHHOCTU. KpyroBopoT kucimopoga B mnpupoae. O30H —
aJuIoTponHas MoAU(UKALIKS KUCTOPOIa.

TemnoBoil 3(PeKkT XUMUYECKOW peakUUH, TEPMOXUMHYECKUE YpaBHEHUSA, 3IK30- H
SHIOTEPMHUYECKUE peakuu. TOMIMBO: yrojib U METaH. 3arpsi3HEHUE BO3AyXa, YCUJIICHUE
MapHUKOBOTrO 3 PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonmopon — sneMeHT m mpoctoe BemecTtBo. HaxoxkaeHuwe BOaopoaa B MPHPOJIE,
du3nUecKue U XMMUYECKHE CBOMCTBa, MPUMEHEHHE, clIOCOObI nonaydenusi. Kuciorel u
COJIH.

MossapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHHUSM.



Qdusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacswllieHHBIE U
HEHACBIIIEHHbIE PAaCTBOPHI. PacTBOpUMOCTH BelIeCTB B Boje. MaccoBasi 107151 BELIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BoAbl. OCHOBaHMSA. Posib pacTBOPOB B NPUPOJE U B
KU3HM 4esioBeka. KpyroBoport Boasl B Ipupoe. 3arpsAa3HeHne NpupoaHbiX Boa. OxpaHa
Y OYUCTKA MPUPOIHBIX BOJ.

Knaccuduxanusa neopranuueckux coeamHeHuid. Oxcunbl. Kiaccuduxanus oxcuIOB:
coyieoOpa3yromue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTEpHBIE) U HECOJIeOOpa3yIolue.
Homenxkmarypa okcnnoB. OU3NYECKME U XUMUUYECKUE CBOMCTBA OKCHUIOB. IlonyueHue
OKCHUJIOB.

OcHoBanus. Krnaccudukaiiuss OCHOBaHUM: IMIETOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenxkmarypa ocHoBanuii. ®Dusnyeckne W XUMHUYECKHME CBOMCTBA OCHOBAHUM.
[Tomyuyenue 0OCHOBAaHUM.

Kucnorel. Knaccudukamuss kucnor. Homenkinarypa kucinor. Dusuueckue u
XUMHYECKHUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtasuioB H. H. bekerona. [lonyyenue
KHCJIOT.

Conu. Homenknarypa coneil. @u3ndeckue U XuMU4eckue cBoicTBa coiieil. [lonydyenue
CoJIeH.

I'eHeTnyeckas CBsI3b MEXKY KJIIACCAMHU HEOPTAaHUYECKUX COCMHECHUM.

XUMHYECKHH IKCIIEPUMEHT:

KaueCTBEHHOE OIpEIEICHUE COAEPXKAHUS KHCIOpPOJa B BO3AYyXE, INOJIyYEHUE,
coOupaHue, pacro3HaBaHUE W U3YYEHUE CBOMCTB  KHCIOpOJa, HaAOIIOJCHHE
B3aMMOJICCTBUS BEILIECTB C KUCIOPOAOM U YCJIOBUS BOZHUKHOBEHHS U INPEKpALCHUS
ropeHusi (moxkapa), O3HaKOMJIEHHWE C oOpasllaMH OKCHJIOB M OIMCAaHHE HUX CBOWCTB,
NoJiyueHue, COOMpaHHe, pacliO3HaBaHUE W H3Y4YEHUE CBOWCTB BoJOpoja (TopeHue),
B3auMojieiicTBue Bojmopojga ¢ okcupom wmeau (II) (Bo3MOXHO wHCHOIB30BaHUE
BUJIEOMATEepUaJIOB), HaOMIOJeHHEe O0Opa3loB BEHIECTB KOJIMYECTBOM |  MOJb,
UCCIIeIOBaHNE OCOOCHHOCTEH pacTBOPEHHUsS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOW MACCOBOM JIOJIEM PacCTBOPEHHOTO
BEIIIECTBA, B3aMMOJACHCTBHE BOJBI C MeTaulaMU (HaTpueM M KajablieM) (BO3MOXXHO
UCIIOJIb30BaHUE  BHUJIEOMATEPHUANIOB), HCCIEAOBaHHE 00Opa3lloB  HEOPraHMYECKUX
BEIIECTB PA3JIMYHBIX KIJIACCOB, HAOIIOJICHHE W3MEHEHUSI OKPACKW HWHAMKATOPOB B
pacTBOpax KHCIOT W WIeJouYei, u3ydeHue B3ammojerctBusi okcupa meau (1) ¢
pacTBOPOM CEpPHOM KHUCJIOTBI, KHCJIOT C METAUIAMH, PEaKIH HEeUTpaau3aluu,
MIOJIy4EHUE HEPACTBOPUMBIX OCHOBAaHMM, BBITECHEHHE OJHOTIO MeETajla JPYyTUM H3
pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/Ja4 N0 TeMe «BakHeumue Kiacchl
HEOPraHUYECKUX COCTUHEHUM.

Hepuognueckuii 3akoH u Ilepuoanyeckas cucreMa xuMudeckux daemenTos 1. U.
MenneneeBa. CrTpoeHue aToMoB. XuMHYecKassi CcBsA3b. OKHCIHUTENbHO-
BOCCTAHOBUTEJIbHbIC PEAKIUHN

[lepBbie TOMBITKM KiIacCH(PUKANMKA XUMHYECKUX JJIeMEHTOB. [loHsTHE 0 Trpymmax
CXOJHBIX DJJIEMEHTOB (LIEJIOYHbIE U IIEJIOYHO3EMENIbHbIE METaJUlbl, TaJOreHbl,
WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIE OKCUIBI U TUIPOKCUIBI.
[lepuonnueckuit 3akoH. llepmoamueckas cucrema xumMuueckux 3yemeHtoB [l .
MenneneeBa. KoporkonepuonHass u aiuHHorniepuoaHass (opmbl Ilepuoanueckoit
cucrembl xumuyeckux odnemeHToB JI. . Menneneesa. Ilepuonbsl W rpynisbl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI JIEMEHTA.



Crpoenne aromoB. CocraB aromMHbIX snep. HM3zoromsl. Onektponsl. CrtpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHYECKUX 3eMeHTOB lleproanyeckoi
cucrembl JI. M. MenaeneeBa. XapakTepUCTUKAa XUMHYECKOIO 3JJIEMEHTA IO €ro
nonoxkenuto B Ilepuoanyeckont cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHHs  paahyca  arOMOB  XMMHYECKHUX  DJIEMEHTOB,
METAIMYECKUX U HEMETAIUINYECKUX CBOMCTB MO IPYIIaM U NEPUOIAM.

3nauenue Ilepmoamyeckoro 3akoHa U Ilepmoandeckoll CHCTEMBI XHMHYECKHX

JJIEMEHTOB i1 pa3BuUTHUs Hayku M npaktuku. JI. M. MenneneeB — yd€HBIM WU
rpaXkJaHUH.
Xumuueckass  cBs3b.  KoBaneHTHass  (mosisipHas W HENOJsipHasi)  CBA3b.

DNEeKTPOOTPHUIATETFHOCTh XUMHUECKUX dJIEMEHTOB. FIOHHAs CBA3b.

Crenenp okucieHus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccs
OKHCIICHUS 1 BOCCTaHOBIEHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

XUMHYECKUH IKCIIEPUMEHT:

M3ydeHue 00pa3IoB BENIECTB METANIOB M HEMETAJIOB, B3aHMMOJCHCTBHE THIAPOKCH/IA
[IMHKa C pPAcTBOpPaAMHU KHUCJIOT H IIEJIOYEH, MPOBEJCHHUE ONBITOB, HILUTFOCTPUPYIOIINX
NPUMEPbl  OKHCIIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX  pEaKIui  (FOpeHHe,  PEaKIuu
Pa30KEeHUs, COCTUHEHHUS).

MexknpeaMeTHbIe CBA3H

Peanuzammss MEXNpPEAMETHBIX CBsI3ed TIpM  HW3YYCHMHM XUMUHM B 8  Kjacce
OCYIIECTBIISIETCSI Uepe3 HMCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TMOHSTHH,
TaK M MOHSTUH, SBISIIONIMXCS CUCTEMHBIMU JJIsi OTIAEIbHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAy4YHBIA (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHanu3, CHUHTE3, KiacCUpUKAIKs, TNEePUOJAUYHOCTh, HAOIIOJEHNE, JKCIIEPUMEHT,
MOJIETUPOBAHKE, U3MEPEHHE, MOJIEIb, SBICHHUE.

®duzuka: Marepusi, aTroM, DSJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHJ, H3OTOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKHM 3apsll, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBa, ra3, (pu3nyeckue BETUUYUHBI, €IUHUIBI U3MEPECHHUS,
KOCMOC, TIaHEeThI, 3BE3/1bI, COJHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: armocepa, rtumpocdepa, MUHEpaNbl, TOPHBIE TOPOJbI, IOJE3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.
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BemecTBo 1 XMMHYECKasl peaKUMsl

[Tepuonuueckuit 3akoH. llepuommueckas cucrema XuUMHYECKUX djaemeHtoB [[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KAUIbIUA U UX COCIMHEHUN B COOTBETCTBUU
C IMOJIO’KEHUEM JIEMEHTOB B [leprnoanyeckon cucreme U CTpOCHUEM HX aTOMOB.
CrpoeHue BemiecTBa: BHJbl XMMHYECKON CBSI3U. THUIBI KPUCTAINIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPHUCTAUIMYECKOM PpEIIETKH K BUJA
XUMHUYECKOU CBA3U.

Knaccudukanus m HOMEHKJIaTypa HEOPraHMYECKHX BEIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJjaccaM HEOPraHWYECKUX COCIUHEHUH,
TEHETHYECKAS CBSI3b HEOPTAHUYECKNX BEIIECTB.



Knaccudukanys XuMHUUeCKUX peakivii Mo pa3iudHbIM MpU3HAKaM (TI0 YUCITY U COCTaBY
YYaCTBYIOIIUX B PEaKLMH BEIIECTB, O TEMIOBOMY (D (PEKTy, 0O U3MEHEHHUIO CTENEHEH
OKHCJICHUS XMUMHYECKHX DSJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYACTHIO KaTaau3aTopa).
DK30- U SHJAOTEPMHUYECKUE PEAKIINN, TEPMOXUMUYECKUE YPABHECHUSI.

[lonsTue o ckopoctu xumuyeckoil peakuuu. Ilonarue 06 0OpaTUMbIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTEHHBIX U FeTEPOreHHbIX peakiusax. [lonstue
o karanuse. [lonarue o xummyeckom paBHOBecUU. DAKTOPHI, BIUSIONIME HA CKOPOCTh
XUMUYECKOU PeaKIMU U MOJOKEHUE XUMUYECKOTO PAaBHOBECHSI.
OKHUCIUTENHLHO-BOCCTAHOBUTEIbHBIC PEAKIIUU, JJICKTPOHHBIM OallaHC OKHUCIUTEIHHO-
BOCCTaHOBUTEIBHOMN PEaAKLINU. CocTtaBnenue YpaBHECHUU OKHUCJIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMI C UCIIOJIL30BAaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.
Teopusi BAEKTPOJUTUYECKON AUCCOUMALMU. IDJIEKTPOJIUTHI U  HEIJIEKTPOIUTHI.
KaTtnonsl, anHumoHbl. MexaHU3M JUCCOIMAIIMM BEIIECTB C PA3IUYHBIMU BUIAMHU
xumudeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U C1a0ble dJIEKTPOJIHUTHI.
Peakiiuu nonHoro oOMeHa. YCIoBUS MPOTEKaHUSI peaKIMii HOHHOTO 0OMEHa, TOJIHbIE U
COKpallléHHbIE UOHHBIE ypaBHEHUA peakiuil. CBOMCTBA KUCJIOT, OCHOBAHUN U COJIEH B
CBETE MPEACTaBICHUM 00 IJIEKTPOJIMTHYECKON auccoruanuu. KauecTBeHHbIE peakiuu
Ha UOoHbIL. [[OHSTHE O TUIPOIU3E COJICH.

XUMHYECKHH IKCIIEPUMEHT:

O3HAKOMJICHHE C MOJIEIAMHU KPUCTAIIMYECKUX PEIIETOK HEOPTraHMYECKUX BEIIECTB —
METAJIOB M HEMETAJUIOB (rpaduTa U anmasa), CIOKHBIX BEIIECTB (XJIOpUIa HATpHUs),
UCCJIEOBAHNE 3aBUCHUMOCTH CKOPOCTHM XHMHUYECKOW pEeaKuu OT BO3JAEUCTBUS
pa3nuUYHBIX (HaKTOPOB, HCCIEIOBAHHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB,
npolecca JTUCCOIUAIMU KUCIIOT, Iefioueld U cojiei (BO3MOXKHO HCHOJIb30BaHUE BUECO
MaTEpHUAJIOB), IPOBEIEHUE ONBITOB, WJUTIOCTPUPYIOIINX IPU3HAKH MPOTEKAHUS PEeaKIUi
MOHHOTO 0OMeHa (00pa3oBaHMe Ooca/ika, BbIIeNIeHHE ra3a, 00pa30BaHuE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKlMil (FrOpeHue,
peaKkiuu pa3ioKEHUsl, COCIUHEHMS), PACIHO3HABAHUE HEOPraHUYECKUX BEIIECTB C
MOMOIIIbIO KAUECTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHNE SKCIIEPUMEHTAIbHBIX 33/1a4.
HeMmeTaibl 1 X COeIMHEHHUS

OO6mast xapakTepucTuka TamoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbBIC
crenieHn okucieHus. CTtpoeHne U (PU3MYECKHME CBOWCTBA MPOCTHIX BEIIECTB —
rajioreHoB. XMMHYECKHE CBOMCTBA Ha MpUMEpPE Xjopa (B3auMOAECHCTBHE C METAIIJIaMH,
HEMeTaJlJIaMH, 1enodyamu). XuopoBoaopod. ComnsiHasg KUCI0Ta, XUMUYECKUE CBOMCTBA,
MoJiyyeHue, npuMeHeHue. JeiicTBue Xiaopa U XJIOpPOBOAOPOAA HA OPraHU3M YEJIOBEKA.
Baxuenmme xJ10puabpl 1 KX HAXO0XKJICHUE B IPUPO/IE.

OO6mrast xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (U3UYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KHCIOpOJa W Cepbl. AIIOTPONHBIE MOAU(PUKANNK KHUCIOPOAA U CEPBHI.
Xumunueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3HMUECKUE U XUMHUUYECKHUE
cBoicTBa. OKCHIIBI CEphl KaK MPEICTaBUTEIN KHUCIOTHBIX OKCUAOB. CepHasl KUCIOTa,
du3nyecKkue U XUMHYECKHE CBOMCTBa (0OOIIME KaK MPEACTAaBUTENs Kacca KHUCIOT U
cneuuduyeckue). XHUMHUYECKHE pEaKIuU, JeKallue B OCHOBE MPOMBIIIIEHHOTO
crioco0a moJsiyueHusi cepHoM KucioThl. [IpumeHenue cepHoit kuciorbl. Coiid cepHOU
KHCJIOThI, KauyeCTBEHHAasl peakiuss Ha cyiabdpar-uoH. Haxoxaenwe cepbl U e
COEAMHEHUNW B mOpupone. XUMHYECKOE 3arpsA3HECHHE  OKPYXKAIoIIEHd  Cpelbl



COCIMHEHUSAMU cephl (KUCIOTHBIE JOXKIH, 3arPsI3HEHUE BO3IyXa U BOJIOEMOB), CIIOCOOBI
€ro MpeIoTBPAaIlECHHUS.

OO6mast xapakTtepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCICHUS. A30T, paclpoCTpaHEHHUE B MpUpojie, Pu3nuecKue u
xuMuyeckue cpoiicTBa. KpyroBopoT azora B mpupoje. AMMHak, ero (u3MuecKue u
XUMUYECKHE CBOWMCTBA, MONyuyeHue U npuMeHeHue. Coiu aMMOHUS, UX (U3UUYECKUE U
XUMUYECKHE CBOWMCTBA, mpuMmeHeHue. KauecTBeHHass peakiusi Ha HOHBI aMMOHWUSI.
A3oTHas KHUClOTa, €€ mojyuyeHue, (PU3M4YeCKue U XMMHYECKHe CBOMcTBa (0OIIMe Kak
MpEACTaBUTENS Kilacca KUCIOT U crnenrduyeckue). Mcnoap3oBaHne HUTPATOB U COJIEH
aMMOHHUSI B KayeCTBE MHHEPAIbHBIX yHoOpeHud. XUMHUECKOE 3arpsi3HCHUe
OKpY>Karolen cpeibl COCTUHEHUSIMU a30Ta (KUCIOTHBIC IO, 3arpsi3HEHUE BO3/yXa,
nouBbl U BoJI0EMOB). Docdop, amtorponHbie Moaudukamuu Gocdopa, buzndeckue u
xumuueckue cpoiictBa. Okcua docdopa (V) u dochopHas kucinora, Gu3MvecKue u
XUMUYECKHE CBOMCTBA, moiydeHue. Hcmons3oBanue ¢ochatoB B Ka4eCTBE
MUHEPAJIBHBIX YI0OpESHUIA.

O6mas xapaktepuctrka 3iemMeHTOB [VA-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEepHbIE  CTEMEHU OKHCJICHHS.  YTIIEpOJd, aJUIOTPOINHbIE  MOJudUKaium,
pacrpocTpaHeHue B Tpupoje, (U3MYECKUe M XUMHUYECKHE CBOMCTBA. AJCOpOIuS.
Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux pu3ndecKue U XUMUUYECKHe
CBOMCTBa, JICHCTBUE HA KUBbIE OPraHU3MBbI, TIOJIyYCHUE U MPUMEHECHHE. JKOJIOTHUECKUE
npo0OsieMbl, CBsI3aHHBIE ¢ okcuaoM yriaepoaa (IV), runoreza rmo0anbHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIM 3(d@ekxT. YroiabHas KucioTa U €€ coiu, UX (U3UYECKHEe U
XUMUYECKHE CBOWCTBA, TMOJydyeHHME M MpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHbI. Vcnonp3oBaHre KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUIEHHOCTH U
CEIBCKOM XO34ICTBE.

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHHSIX Yriiepoja
(MeTaH, 9TaH, 3THIIEH, allETUJIEH, 3TAHOJ, MIMUEPUH, YKCYCHasl kuciorta). [IpupoaHeie
UCTOYHUKH YTIEBOAOPONOB (Yrojib, TPUPOIHBIN Tra3, HEPTh), MPOAYKTH HUX
nepepaboTku  (OEH3WH), HUX poOdb B OBITYy W TpOMBINUICHHOCTH. [loHsATHE O
OMOJIOTUYECKM BaXKHBIX BEIIECTBAX: KHpax, OelkaxX, yriaeBojax — U X POJU B JKU3HU
yenoBeka. MarepruanbHOE €IMHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COEUHEHUM.
Kpemunii, ero ¢usnueckne ¥ XUMHYECKHE CBOWCTBA, MOJYYCHHE U TPUMEHEHUE.
Coenunenust kpemMHus B npupoje. O6mue npeactaBienus 06 okcuae kpemaus (IV) u
KpeMHueBor kuciore. CUIMKAThI, UX HUCIIOJB30BAHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueillue cTpouTenbHbIE MaTepualbl: KEepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobreMbl 0€30MacHOr0 MCIOIB30BAHMS CTPOUTEIBHBIX MaTepHUAJIOB B
[MOBCEHEBHOM KU3HU.

XUMHYECKHI IKCIIEPUMEHT:

M3yuyeHHE OOpa3lOB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJSIHOM  KHUCJIOTHI,
MPOBE/ICHNE KAYEeCTBEHHBIX PEAKINil Ha XJIOPUI-MOHBI U HAOIIOCHWE MPU3HAKOB HMX
MPOTEKAHUS, OTBITHI, OTpaXkaronue GU3NIECKUe U XUMUYECKHE CBOWCTBA TaJOTEHOB U
UX COEIMHEHUU (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUATIOB), O3HAKOMJICHUE C
oOpa3niaMu XJOpUJIOB (TaJOT€HHIOB), O3HAKOMJIEHHE C O0Opa3laMu cepbl U €€
COCIMHEHUAMU (BO3MOXKHO HCIIOIb30BaHUE BUECOMATEPUAIIOB), HAOII0IEHHE TTpoliecca
oOyriiMBaHUs caxapa IoJ| IeMCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUCHUE
XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHOW KHUCIOThI, MPOBEICHHE KAueCTBEHHOMU
peakiuu Ha cyiab(aT-uoH U HaOJIOJIEHHE MpU3HAKA €€ MPOTEKAHUs, 03HAKOMIICHUE C



(u3nuecKMMH CBOMCTBaMM a30Ta, Qochopa HU HX COCAUHEHUN (BO3MOXKHO
UCII0JIb30BAaHUE BHJIEOMATEpHUaioB), oOpa3laMHu a30THBIX M (pochopHBIX ynoOpeHui,
noJiyuyeHue, coOupaHue, pacrio3HaBaHHWE M HU3YyYEHHE CBOWCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX pEaKluii Ha MOH aMMOHHUS U (ocdaT-uOH U U3yYeHUE MPU3HAKOB HX
IIPOTEKAaHUs, B3aMMOJACHUCTBUE KOHLICHTPUPOBAHHOM Aa30THOW KHUCJIOTBI C MEIBIO
(BO3MOYKHO MCMOJIb30BAHUE BUJIEOMATEPUATIOB), U3YUCHUE MOJIeNIed KPUCTATUTMYECKUX
peméTok anMaza, rpadura, (QyuiepeHa, O3HAKOMJIGHHE C MPOIECCOM aacopOiuu
PAacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHMBOIrasa,
MOJIy4eHHe, CcOoOMpaHHue, pacrno3HaBaHWE M H3YYEHUE CBOMCTB YIJEKUCIOro Trasa,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMA Ha KapOOHAT M CWIMKAT-UOHBI U U3yUYCHHUE
NPU3HAKOB  MX  MPOTEKaHMs, O3HAKOMJIEHHE C  MPOAYKIHUEH  CHJIMKATHOMN
MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3aJad 1o TeMme «BaxHeumue
HEMETAJUIbl U UX COCTUHEHUS».

MeTta/uibl M UX COEeTMHEHUS

OO6miasi xapakTepUCTUKAa XUMHYECKHX JJEMEHTOB — METAJJIOB HAa OCHOBAaHMHM MX
nosnoxkeHus B Ilepuoanyeckoil cucteme xumuueckux sneMmeHToB J[. . MenzaeneeBa u
cTpoeHus aroMoB. CTpoeHHe MeETayioB. MeTainueckas CBsI3b W METAIMYECKas
KpUCTAJUIMYECKasT PEMIETKA. JIEKTPOXUMUUYECKUNA PSAJ  HANPSHKCHUM METaJlIoB.
dusnyeckue W XUMHUYECKHWE CBOMCTBa MeTaioB. OOmmMe Ccrnocodbl TMOJy4eHUs
mertauioB. [loHsATHE O KOppPO3UM METAJJIOB, OCHOBHBIE CIOCOOBI 3allUTHI UX OT
koppo3uu. CruiaBbl (CTallb, UyTyH, JIOPATIIOMUHUMN, OpOH3a) U UX MPUMEHEHHE B OBITY U
IPOMBIIIJIEHHOCTH.

[{emounble MeTaJIbL: NoJ0keHUE B [leproanyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB
JI. 1. MenpaeneeBa, CTpOEHHME MX aTOMOB, HAaXOXJIEHHE B mpupoje. Pusndeckue u
XUMHYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbI U TUAPOKCHUIBI HATPHS U
kanud. [[puMeHeHne mea0uHbIX METAJUIOB U UX COEIMHEHHIA.

[[lenoyHo3eMenbHBIE METAJUIBI MAarHUM WM KaJIbLUW: ToJoXeHue B llepumonnueckoit
cucteMe xuMmMuueckux osnemeHTtoB J[. WM. MeHneneeBa, CTpOEHHE UX aTOMOB,
HaxoXJeHue B rnpuponae. OU3MYECKHE U XUMUYECKHE CBOMCTBA MAarHUs M KaJbI[US.
Baxueiimune coeguHeHUs Kalblus (OKCHI, TUAPOKCHUMI, coyin). JKECTKOCTH BOJBI U
criocoObl €€ yCTpaHEeHUS.

AnromMuauni: nonoxenue B llepmogmueckon cucreme xumuuyeckux sinemeHtoB J[. W.
MenpeneeBa, CTpOeHUE aroMa, HaxoxkAeHHe B npupoge. Ouznueckne U XMMHYECKUE
CBOICTBA amroMUHUSA. AMDOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHUS.
Keneszo: mnomoxenue B Ilepuogmueckoil cucrteme XuMuYeckux »siemeHToB [[. U.
MenpeneeBa, CTpoOeHUE aroMa, HaxoxzAeHue B npupoge. Ouznueckne U XMMHYECKUE
cBoMcTBa kene3a. Okcuapl, ruapokcuasl U conu xenesza (II) u xenesa (I11), ux cocras,
CBOICTBA U MOJIy4YECHUE.

XUMHYeCKHI IKCIIEPUMEHT:

O3HAKOMJICHHE C O0pa3liaMd METaJVIOB U CIUIaBOB, MX (PU3MUECKHMH CBOWCTBAMH,
M3YyYE€HHUE  pEe3yJbTaTOB  KOPPO3UM  METANIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHS OKCHJIA KaJblMs U HATPUS C BOJIOU
(BO3MOKHO MCIOJB30BaHUE BUACOMATEPHUATIOB), UCCIIEI0BAHUE CBOMCTB KECTKOU BOJIBI,
mpoiecca  TOpEHUsT  JKelle3a B KHUCIOpoJe  (BO3MOXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKlMi Ha MOHBI: MAarHus,
KaJbliMsl, anoMuHus, nuuHka, xenesa (II) u sxeneza (III), menu (II), Habmronenue u
OMHMCaHUE MPOILECCOB OKpAIIMBAHUS IJIAMEHU HOHAMM HATpUs, KaJds W Kalablud
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(BO3MOXHO HCIIOJIb30BAaHUE BHJIEOMATEPHUANIOB), UCCIEIOBaHUE aM(OTEPHBIX CBOWCTB
TUAPOKCUA AIFOMUHUSA U THAPOKCUAA IUHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 3a1a4 I10
Teme «BakHeume MeTassbl U UX COEAUHEHUSY.

XuMHus M OKpy:KamLas cpeaa

BemecrBa u Marepuasbl B IIOBCEIHEBHOW JKM3HM  4elloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHMUYECKMX peakuuii B ObiTy. [lepBas momombs mnpu
XUMHUYECKHX 0KOTax U OTPaBICHUSX.

XUMHUYECKOe  3arps3HeHHEe  OKpyKawolled cpeabl  (mpenenbHas — JOMycTHUMas
KOoHIIeHTpanusi BemiecTB, aanee — I[IJIK). Ponp Xumum B perieHUd 3KOTOTHUECKUX
npooiem.

XUMHYECKUH IKCIIEPUMEHT:

u3ydyeHue o0pa3noB MaTepualioB (CTEKJIO, CIUIaBbl METaIOB, IOJUMEpHBIE
MaTepHabl).

MexknpeaMeTHbIe CBA3H

Peanuszanusa MeXNpeIMETHBIX CBA3€d MpU M3YYEHHMH XUMHM B 9  Kjacce
OCYIIECTBIISIETCSI Yepe3 HMCIOJb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK W MOHSITUN, SBJISIOIMIMXCS CUCTEMHBIMHU JJISI OTJAEIbHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTI'O LIUKJIA.

OO0mMe ecTeCTBEHHO-HAYYHBIE MOHATHS: HAy4YHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanu3, CHUHTE3, KiacCUUKAIMs, T[EePUOJAUYHOCTh, HAOIIOJEHUE, DKCIEPUMEHT,
MOJIETUPOBAHKUE, M3MEpPEHUE, MOJENb, SIBJICHUE, MAapHUKOBBIN 3 (eKT, TexHoJIorus,
MaTepUaJIbI.

®dusuka: Marepus, aToM, OJJIEKTPOH, IIPOTOH, HEWTPOH, HWOH, HYKIHWJ, W30TOIIBI,
PaIHOAaKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUM 3apsii, TPOBOAHUKH, ITOIYIIPOBOJHUKH,
TURJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEN0, 00bEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPUMOCTb, KpPUCTANIMYECKas pEIIETKa, CIUIAaBbI, (QU3NUYECKHe
BEJIMYHUHBI, E€JUHUIBI U3MEPEHUs, KOCMUYECKOE ITPOCTPAHCTBO, IUJIAHETHI, 3BE3[BI,
ComnHie.

buonorus: dorocunTes, npixanue, ouochepa, IKocucTeMa, MUHEpaIbHbIC YI00peHUs,
MHKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIC TOPOABI, IOJC3HBIC
HCKOIIA€MbI€, TOILINBO, BOJHBIE PECYPCHI.

Ilnanupyembie pe3y/ibTaThl OCBOCHUSI Y4€OHOI0 MpeaMeTa

JIM4HOCTHBIE PE3yNbTaThl OCBOSHHS IPOTPAMMbI OCHOBHOTO OOIIEro 00pa30oBaHUS
JOCTUTAIOTCSA B XOA¢ OOyYCHHS XHMHH B €IWHCTBE YYCOHOM W BOCHHUTATEIBLHOMN
JESATEIBHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUUCKUMU COLIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMH B OOIECTBE NpaBWIAMU U
HOpPMaMH{ TIOBEJICHHUS W CIIOCOOCTBYIOT IpOIECCaM CaMOTIO3HAHUS, CaMOPA3BHTHS H
COIMAIN3ALNHN 00YYatOIINXCS.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh 00YYAIOIIUXCSI PYKOBOJICTBOBATHCS
CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAILIMI M PACIIUPEHUE OIbITA ACATCIbHOCTH
Ha €€ OCHOBE, B TOM YMCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCIIUTAHUS:
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IIEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY H
HAy4yHOMY HacJeAuI0, TOHUMAaHUS 3HAYCHUS XUMHUYECKOM HayKd B JKU3HU
COBPEMEHHOI'0 OOIIECTBa, CIHOCOOHOCTH BIAAETh JOCTOBEPHOW HH(pOpMaLUen o
MEPEIOBbIX JIOCTMXKEHUSIX U OTKPBITHUSAX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE MUpa U 0OIIEeCTBa;

2) rpa:kIaHCKOr0 BOCIIUTAHMSA:

MPECTaBICHUS O COIMATBLHBIX HOPMAaX U MPaBUIaX MEKINYHOCTHBIX OTHOIIICHUN

B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
y4eOHOUCCIIEI0BATENIbCKOM, TBOPUECKON U IPYTUX BUAAX JNESITEIHLHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  AESATENbHOCTH  MPU  BBINOJHEHUHM  y4EOHBIX,
MO3HABATEILHBIX  3a/1a4, BBIOJHEHUH XUMUUYECKUX OKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAHUIO U B3aUMOTIOMOIIU B MpOIecce
ATOW yueOHOM JeATEeIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE IOBEICHHE U TOCTYHKH
CBOUX TOBapHIIEH ¢ MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS
IIOCJIECTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHMS

MHUPOBO33PEHUYECKUE TMPEJCTABICHUs] O BEIIECTBE W XUMHYECKOHW  peakiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOIIUE OCHOBY
JUIS. TIOHUMAaHHS CYIIHOCTU HAyYHOW KapTHHBI MHUpA, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOILI, B3AUMOCBS3AX UeJIOBEKAa C MPUPOJTHOU CPeaoi,
O pOJiM XMMHUU B TO3HAHUM HTUX 3aKOHOMEPHOCTEW; TMO3HABATEJIbHbIE MOTHUBBI,
HAlpaBJICHHbIE HA TIOJyYEHHE HOBBIX 3HAHUW 1O XUMHUH, HEOOXOJUMBIE JUIs
00BsSCHEHHUS HaAO0JII0TaeMBIX IIPOLIECCOB U SABJICHUH, MO3HABATEIbHOM,
MH(GOPMAIIMOHHON U YUTATENbCKOM KYJIbTYPhl, B TOM YHCJIE HABBIKOB CAMOCTOSITEIbHON
paboThl ¢ yY4eOHBIMH TEKCTaMH, CIPABOYHOW  JIUTEPATypoOll, JOCTYIHBIMHU
TEXHUYECKUMU CPEACTBAMHU MH(MOPMAIMOHHBIX TEXHOJOTHH; MHTEPEC K OOYYEHUIO U
MO3HAHMIO, JIFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHMIO,
NPOEKTHOW W  HCCIIEIOBATENbCKON  NEATETbHOCTH, K OCO3HAaHHOMY  BBIOOpY
HAIIPABJICHHOCTH U YPOBHS 00Y4YEHUS B JabHEUIIIEM;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHWE UEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOIIEHHWS K CBOEMY 3J0pPOBBIO,
YCTaHOBKH Ha 3JI0POBBINA 00pa3 *KU3HU, OCO3HAHUE MOCIECICTBUI 1 HEMPUATHE BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS] aJKOroJigi, HApKOTUKOB, KypeHHs), HEOOXOIUMOCTHU
coOmIoIeHusT TpaBUJl 0€30MACHOCTU MPHU OOPAIIEHWN C XUMHUYECKHUMH BEIIECTBAMH B
OBITY M peabHOU KU3HH,

5) TPyA0BOr0 BOCIIMTAHMS S

MHTEPEC K MPAKTUIECKOMY M3yUYeHHUI0 MPodeccrii U TpyAa pa3IndyHOTO POJa,

YBaXKEHHE K TPYAy U pe3yjbTaTaM TPYAOBOW NEATEIbHOCTHU, B TOM YKCIIE Ha OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHWW MO XUMHUH, OCO3HAHHBINA BBIOOP WMHIMBUAYaTbHOU
TPAaCKTOPUU TMPOAOJKEHUSI O0Opa3oBaHUSI C YYETOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XWMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIENHON
npoeCCUOHANLHON AESATEILHOCTH M Pa3BUTUA HEOOXOJIUMBIX YMEHHUH, TOTOBHOCTH
aJanTUpOBaTLCA B IPO(PEeCCHOHATBHOM Cpeie;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS

AKOJIOTMUUYECKU 11eT1ec000pa3HOe OTHOUIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU

Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE IIEHHOCTH 3I0POBOTO U O€30MaCHOI0
oOpaza J>KW3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYEeCKOMYy U
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MICUXUYECKOMY 370pPOBBIO, OCO3HAHHME LEHHOCTH COOJIOJEHUS MpaBWil OE30MacHOro
MOBEACHUS MPHU padOTe C BEIIECTBAMH, a TAKXKE B CUTYalUAX, YIPOXKAIOUIUX 3/I0POBbIO
Y KU3HU JI0/IEH; CHOCOOHOCTH MPUMEHATH 3HAHUS, IOJydaeMble IPU U3yUYEHUN XUMUH,
IUI pELeHUs 3a7ad, CBSA3aHHBIX C OKPY’KAIOLIEW NPUPOIHON CPEeAoH, IJIs IOBBILICHUS
YPOBHS AKOJOTMYECKOM KYJIbTYpbl, OCO3HAHUS II100aJIbHOTO XapaKTepa HKOJIOTMUYECK MX
npobieM W MyTed HUX peleHuss MOCPEICTBOM METOJOB XUMHUH, 3KOJIOTHYECKOTrO
MBIILJICHUSI, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHON, KOMMYHUKATUBHOU U
COLMAJIBHOM IIPAKTHUKE.

B cocTraBe MeTanpeaMeTHBIX Pe3yJbTATOB BbIICISAIOT 3HAUMMbIE ISl (POPMUPOBAHUS
MHUPOBO33peHUsl OOILIEHAYyYHbIE MOHATUSA (3aKOH, TEOpus, MPUHLHUI, TUIOTE3a, (aKT,
CUCTEeMa, MPOLECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE UCIOIb3YIOTCI B €CTECTBEHHO-
HAy4YHBbIX Y4eOHBIX MpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUM M3 3TUX MPEIMETOB
(dbopMUpOBaTh NPEJICTABICHUE O 1IEIOCTHON HAYYHOU KapTHHE MUPA, U YHUBEPCAJIbHbIE
yueOHble JeHCTBUs (MO3HaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHbBIE), KOTOPbHIE
oOecreunBalOT (GOPMHUPOBAHUE TOTOBHOCTU K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO U
OCYIIECTBJIICHUIO YUeOHOU 1eITeTbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3zoBble Jornueckue AeMcTBUA:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS IPU OCBOCHUU 3HAHUM:
pPacKphIBaTh CMBICT XUMHUYECKUX TMOHSTHH (BBIACIATh MX XapaKTEpHbIE TNPU3HAKH,
yCTaHABIIMBAaTh B3aMMOCBS3b C APYTMMH TOHSATHUAMH), UCIOJIB30BATh NOHATHA  JJIA
OOBSICHEHUS OT/AENbHBIX (DAKTOB M SIBJICHUH, BHIOMpATh OCHOBAHMUS U KPUTEPUU IS
KJaccu(UKaAIMM XMUMHYECKUX BEIIECTB W XHUMHYECKUX pEeaKIMii, YyCTaHaBIMBATh
NPUYHUHHO-CIIEJICTBEHHBIE CBS3UM MEXIY OOBEKTaMU M3y4Y€HHUs, CTPOUTH JIOTHUYECKUE
paccyknaeHusi (MHIYKTUBHbBIC, NEIyKTHUBHBIE, IO AaHAJOTHH), JeJaTh BBIBOJAL U
3aKJIIOYEHHMS; YMEHUE MPUMEHITh B IMPOLECCE IMO3HAHUS MOHATUSA (IIPEOAMETHBIE WU
METalpeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3YEMbIE B XHUMHH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSEMbIE B XHMHUU MOJEIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HAK (CMMBOJ DJJIEMEHTa), XuMUueckas ¢GopMmyna U ypaBHEHUE
XUMHYECKOW peaklMy — MPU PElIeHUHd y4eOHO-TI03HABATEIbHBIX 3a/1a4, C yUETOM ITHUX
MOJENbHBIX MPEICTABICHUN BBISBIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU
U3y4aeMbIX OOBEKTOB — XHMHUYECKMX BEUIECTB M XUMHUYECKUX PEaKIUi, BbISBISTH
o0mire 3aKOHOMEPHOCTH, TPUYMHHO-CIIEICTBEHHBIE CBA3M M IMPOTHBOPEUYHs B
M3y4aeMbIX IIPOLECCax U SIBJICHUAX

ba3oBrble ucciaenoBarejbckue 1eicTBHA

YMEHHUE UCIIOJIB30BaTh ITOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUSA, A
TaKKe B Ka4eCTBE OCHOBBI I (POPMHUPOBAHUS THIIOTE3BI 10 MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKJIEHUH; NPHUOOPETEHHE ONBITA MO IJIAHUPOBAHUIO, OPraHU3aALUU U
IIPOBEJICHUI0 YUYEHUYECKUX SKCIEPUMEHTOB, YMEHUE HAOJOJATh 3a XOJOM IpoIllecca,
CaMOCTOSATETILHO MPOTHO3UPOBATh €ro pe3yiabTaT, (hopmymupoBarh 000OIICHHS U
BBIBOJIBI 10 pe3yJbTaTaM IPOBEAEHHOIO OIbITA, WCCIEAOBAHMS, COCTABISATH OTYET O
MpoJieJIaHHOU padoTe.

Pab6ora ¢ undgopmaumeii:

yMEHHUE BbIOMpATh, aHATU3UPOBATh U UHTEPIIPETUPOBATH HH()OPMALUIO PA3IUUYHbBIX
BUJIOB W (OpM NpencTaBICHMs, IOJYy4aeMyl M3 pPa3HbIX HCTOYHUKOB (HAY4YHO-
NOMyJIsipHasl JIUTepaTypa XUMUYECKOIO COJIEpP)KaHUs, CIIPABOYHbIE MOCOOUS, PECYpPCHI
WuTepHeTa), KPUTHUYECKHM  OLEHUBATH  IPOTUBOPEUYMBYID M  HEAOCTOBEPHYIO
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uH(pOpMAIMIO; YMEHHE MPUMEHATh Pa3IMYHbIlE METOABl M 3alpoChl MPH IMOUCKE U
otOope MH(POpMALUMU U COOTBETCTBYIOIIMX IAHHBIX, HEOOXOIUMBIX ISl BBIIIOJHEHHUS
y4eOHBIX M TO3HABATENbHBIX 3aJa4 OINPEACNIEHHOIO THUMNA, MPUOOPETEHUE ONbITa B
00J1aCTH UCIOJIb30BaHMS UH(OPMAILITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIaJCHUE
KyJIbTypOM  aKTHBHOI'O  MCIOJB30BAHMS  PA3JIMYHBIX  IOHCKOBBIX  CHUCTEM,
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OPMY MpeACTaBICHUS HH(DOpMALUU U
WTIOCTPUPOBATh pellaeMble 3a/1ayd HECJIOKHBIMU CXEMaMH, JharpaMmaMu, JIpyruMu
dopMamu rpaduKku U UX KOMOMHALIMSAMHU; YMEHHE HCIOJb30BaTh U aHAIU3UPOBATH B
npouecce yueOHOM W MCCIeNOBaTEIbCKOW AESTENIbHOCTH HH(POPMALUIO O BIHUSHUU
MIPOMBIIIIEHHOCTH, CEJIbCKOT0 XO3SIIICTBAa M TPAHCIOPTa HAa COCTOSHHUE OKpY:Karollen
IIPUPOJHOMN CpELbI.

KomMmyHuKaTHBHBIE YHUBEpcaIbHbIE YUeOHbIe 1eficTBHUS:

yMEHHE 3aJlaBaThb BOMPOCHI (B Xoje auanora M (WIM) JIUCKYCCHUH) IO CYIIECTBY
oOcyxJ1aeMoi TeMbl, (OPMYyIUPOBATH CBOU MPEJIOKEHNS OTHOCUTEIBHO BBITIOJHEHUS
NPEIJIOKEHHOHN 3a/1auM; MPUOOpETEHNE OMbITA MPE3EHTALMU PE3YJIbTATOB BHINIOJIHEHUS
XUMHYECKOTO

AKCIIEpUMEHTa (JJaOOpaTOPHOIO OMbITa, JIA0OPATOPHOM pabOTHl MO HCCIEAOBAHHUIO
CBOICTB BEIECTB, YYEOHOro TPOEKTA); 3aWHTEPECOBAHHOCTb B COBMECTHOH CO
CBEPCTHUKAMU I103HABATEIILHOW W HCCIEAO0BATENBCKOU JEATEIbHOCTH TMPU PEIICHHUH
BO3HHUKAIOUIUX MPOOJIeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COTJIACOBAHUS MO3UIUIN
(obcyxenns, oOMEH MHEHUSMU, «MO3TOBBIE IITYPMbID», KOOPJIWHAIIMS COBMECTHBIX
JEUCTBUM, ONpeleNICHUE KPUTEPUEB IO OIICHKE KadecTBa BBIMOJIHEHHOW paOOThl U
apyrue);

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIE 1eHCTBHS:

YMEHUE  CaMOCTOSITEIbHO  ONPENENATh  LENH  JIESITENbHOCTH,  IUIAHUPOBAT,
OCYIIECTBIISIT, KOHTPOJUPOBaTh W TpU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
NEeATeNIbHOCTh, BBIOMpaTh Hambosiee A(h(PEKTUBHBIC CIOCOOBI pEIICHHS YYEOHBIX H
NO3HABATENbHBIX  3a7a4, CAMOCTOSTEIBHO  COCTaBIAThH WJIH  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJHEHUH 3aJJaHUN C YYETOM MOJTYUYEHUS
HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUsIX, OICHUBATh
COOTBETCTBHUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHOUN 1€, YMEHHE HCMIOJb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, PEJIaraéMble B YCIOBUU 33/IaHUN.

B coctaBe mpeaMeTHBIX Pe3yJbTATOB IO OCBOCHHUIO 00S3aTENBHOTO COJACPIKAHUA,
YCTaHOBIIGHHOTO JTaHHOU (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHbBIE
0oOy4JaroNMMUCS Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI NEUCTBUMA, CICITU(UIECKUAC IS
MpeaMETHON 00JacTu «XUMUs», BUABL AEATEILHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS,
€ro UHTEePIpeTaLH, TPeoOPa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX
CUTYyalUsIX.

K koHiy o0yuenus B 8 kJjiacce npeqMeTHbIE PE3ylabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIONUXCS YMECHH:

PaCKpBIBaTh CMBICII OCHOBHBIX XWMHWYECKUX IMOHATHUW: aTOM, MOJIEKYJIa, XUMHYECKUU
AJIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEHIECTBO, CMeCh (OJAHOpOAHAas U
HEOJHOPOJHAsA), BaJICHTHOCTb, OTHOCUTEIbHAs AaTOMHAsT M MOJICKYJIsSIpHasi Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJIIPHAS. Macca, MaccoBas AOJISI XUMHAYECKOTO 3JIEMEHTA
B COCAMHEHWH, MOJSIpHBIA  0O0BEM, OKCHJI, KHUCIOTa, OCHOBaHHE, COJIb,
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ANEKTPOOTPULIATETBHOCTh, CTEIIEHb OKUCIEHUS, XUMHUUECKasl peaKIys, KIacCu(PUKaLHs
pEaKIMi: peaKkIuu COCAUHEHHNs, PEAKIUH PA3JIOKEHNS, PEAKINN 3aMEIICHUS, PEAKIIUU
00OMEHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKLIMH, TEIUIOBOM 3P (EKT peakuuu, Ipo aToma,
ANIEKTPOHHBIN CJIOW aToMa, aTOMHAas OpOUTalb, PAJAUYyC aToMa, XUMHUYECKas CBS3b,
MOJISIPHAst W HEMOJSApHAs KOBAJICHTHAs CBSA3b, MOHHAs CBSI3b, MOH, KaTUOH, AHWOH,
pacTBOp, MaccoBas J0Js BemlecTBa (MPOLEHTHAsh KOHLEHTpalusi) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX TOHATHH U TPUMEHATh ATH
MOHATUSL TPU OINHUCAHWU BEIIECTB M HMX NPEBPAILCHUHN; HCIOJIb30BaTh XHUMHUYECKYIO
CUMBOJIMKY JJII COCTaBJICHHUS (POpPMYJ] BEUIECTB U YPaBHEHUN XMMHUUYECKHX pEaKIuil;
ONpeeNsTh BaJEHTHOCTb ATOMOB 3JEMEHTOB B OWHApPHBIX COEAMHEHMSX, CTEIEHb
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COEJIMHEHHUSAX, MPUHAIJIECKHOCTh BEIIECTB K
ONpe/eIEHHOMY KJIacCy COEQUMHEHUM 1o ¢opMynaMm, BHJ XUMUYECKOM CBS3H
(koBaJieHTHAasT W WOHHAs) B HEOPraHWYECKUX COCIUHECHHSX; PACKpPbIBATh CMBICI
Ilepponnueckoro 3axkona JI.MI. MenneneeBa: [OE€MOHCTpUPOBATbL IIOHUMAHUE
NEPUOIMYECKON 3aBUCHUMOCTH CBOWCTB XMMHUYECKUX DJIEMEHTOB OT MX MOJOXKEHUS B
Ilepuoanyeckoii cuctemMe, 3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, TOCTOSTHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HMS, 3aKOHa ABOraJpo; OMNHUCBHIBATh M XapaKTepU30BaTh
Tabiuunyto ¢opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKHMX DJIEMEHTOB: pa3iuyaTh
NOHSTHS «rJaBHasg mnonarpymnmna (A-rpymnmna)» u «nobounas noarpynmna (b-rpymnma)y,
MaJjible U OOJIBIINE MEePUObl, COOTHOCUTh 0003HAUEHHUS, KOTOPhIE UMEIOTCA B TaOIUIE
«Ilepnonnueckas cucrema xuMuueckux sneMmeHToB /.M. MeHaeneeBa» ¢ 4MCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sApa,
ollee YHCIO DJIIEKTPOHOB U  paclpelieieHUe UX 10 AJIEKTPOHHBIM  CJOAM);
KJIacCU(UIUPOBATH XMMHUYECKHUE DJIEMEHTHI, HEOPraHNUECKHe BEIIECTBA,

XUMUYECKHE pEeaKUHH (MO YUCIY M COCTABY Y4YacTBYIOUIMX B PEAKIMM BELIECTB, IO
TEIIOBOMY 3P (eKTy); XapaKTepu3oBaTh (OMHUCHIBATH) OOIME XUMHUYECKHE CBOWCTBA
BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXkJas OMHCAHHE IMPUMEpPAMHU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMHYECKHX PEAKUUM; MTPOTHO3UPOBATH CBOMCTBA
BEILIECTB B 3aBUCUMOCTHM OT MX KA4€CTBEHHOI'O COCTaBa, BO3MOYKHOCTU MPOTEKAHUS
XUMUYECKUX MPEBpAICHUN B pa3IMYHBIX YCJIOBHUSX; BBIUUCIATH OTHOCHUTEIBHYIO
MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEUIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTA
1o ¢popMylie COeAMHEHNS, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI
[0 YPaBHEHUIO XMMHUYECKOIN PEaKIUu; MPUMEHSATh OCHOBHBIE ONEPAIIUU MBICIUTEIbHON
AESTeNbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE, 0000IIeHHe, CcHUCTEeMaTH3aIHIo,
KJacCU(UKAIUIO, BBIABICHUE TMPUYMHHO-CICICTBEHHBIX CBSI3€M — IS HW3Yy4YCHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEaKINil, €CTECTBEHHO-HAYYHbIE METO/bl TO3HAHUS —
HAOJIOICHHE, U3MEPEHHE, MOJICIMPOBAHUE, DKCIIEPUMEHT (PEATbHBIA U MBICICHHBIN);
CIeoBaTh TMpaBUJIaM  TIOJNB30BAHMS XUMHUYECKOW TOCYI0M W JaOOpaTOPHBIM
o0opyaOBaHMEM, a TaKKe IMpaBUjaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBHHM C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO TIOTYUYECHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECTEHHON MAaCCOBOM J10JIEN PaCTBOPEHHOTO BEIIECTBA, IIIAHUPOBATH U
MPOBOJANUTh XUMHYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHWIO PACTBOPOB IICIOYEH U
KHCJIOT C IOMOIIbI0 MHANKATOPOB (JIakMYC, (heHoNn(TaleuH, METHIIOPAHK U APYTHE).
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K koHny oOyuenus B 9 kJiacce npeIMETHbIE pe3yIbTaThl HA 0OA30BOM YPOBHE JIOJKHBI
oTpaxkaTb CPOPMHUPOBAHHOCTH Yy 00YHAIOUIUXCSI YMEHUM:

pPacKphIBaTh CMBICI OCHOBHBIX XMMHYECKUX TOHSATHUNA: XUMUYECKUHA DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, MPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, BaJIEHTHOCTb,
ANEKTPOOTPULIATETLHOCTh, CTENEHb OKHCICHHS, XUMUYECKas pEeaklMs, XUMUYECKas
CBsI3b, TEIUIOBON 3(PPeKT peakuuu, MOJib, MOJSPHBIA OOBEM, PACTBOP, DIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, D3JEKTPOJUTUYECKAs AUCCOLMALUSA, PEaKIUd HOHHOro OOMeHa,
KaTaau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEaAKIUH,
OKHUCJIMTENIbHO-BOCCTAHOBUTENIbHBIE  pPEaKIMH,  OKUCIUTENb,  BOCCTAHOBUTEIIb,
OKHUCJICHME M BOCCTAaHOBJIEHHE, aJUIOTPONHs, aM(OTEPHOCTh, XUMHUYECKasi CBS3b
(koBaJIeHTHAsl, WOHHAs, MeETaJUIMYecKas), KpUCTa/NIMYeCcKas pemeérka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XHMHMYECKOW peaklMH, TMPeAesbHO JOIyCTUMAas
koHueHTpauus [1JIK BemecTsa; WILTIOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XUMHUUYECKHUX
NOHSATUM M MPUMEHATH STU TOHATUS IMPU OMHCAHUM BEIIECTB M HMX MPEeBpAIlCHHI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJI COCTaBlieHUss (QOpMyJ BEIIECTB U
YPAaBHEHHM XMMHMUYECKUX PEAKIMM; ONpeAessiTh BAJICHTHOCTh U CTENEHb OKHCICHHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUSX PA3JIMYHOIO COCTaBa, MPHUHAIJIEHKHOCTD
BEIIECTB K OIpPeIeIEHHOMY KJaccy COeJUHEHUN 1o hopMyiaM, BUJ XUMUUECKON CBSI3U
(xoBaJIeHTHAsI, MIOHHAs, METAJUIMYECKasi) B HEOPTAaHUYECKUX COCIMHEHUSIX, 3aps]l MOHA
0 XUMHUYECKON (opmysie, XapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHUYECKHX
COCIMHEHHN, THUIl KPHUCTAUIMYECKOM PEIIETKM KOHKPETHOIO BEILIECTBA; PAaCKpPbHIBATh
cmeicit  Ilepuoguueckoro 3akona J[.MI. MengeneeBa M JEMOHCTPUPOBATH €TO
IOHMMaHUE: OIHUCHIBaThb U XapakTepu3oBaTh TaOinuyHyro (opmy Ilepuoanueckoi
CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: paszinyaTh IOHATUS «rJlaBHasg mnoarpymnma (A-
rpynna)» u «nobouyHas mnoxarpynna (b-rpymma)», manble u  OoyiblIME TNEPUOJBI,
COOTHOCUTh 00O3HAa4YeHMsI, KOTOpbIE HMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMHWYECKHX 3JIEMEHTOB (COCTaB U
3apsj a1pa, oOliee YUCIo MEKTPOHOB U paCHpeleIeHUE UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHHMUM CBOMICTB 3JEMEHTOB U HX
COEIMHEHHH B IPEJENax MajblX NEPUOJOB U TJIABHBIX IMOATPYII C YYETOM CTPOCHUS UX
aTOMOB; KJIacCU(ULUPOBATh XUMUYECKUE DJEMEHTbI, HEOPraHMYECKUE BEIECTBa,
XUMHYECKUE peaKkuu (110 YHMCIy M COCTaBY Y4YacTBYIOIIMX B PEaKLHMH BELIECTB, IIO
TETIOBOMY 3(PPeKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHHUS XUMUYECKUX HIIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME U cleuu(pUYecKue XUMHYECKHE CBOMCTBA
IIPOCTBIX U CJIOYKHBIX BELIECTB, MOATBEPXKAsi OMMCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHHI COOTBETCTBYIOLUIMX XMMHUUYECKHX PEAKLUI; COCTABIATh YPABHEHUS
BJICKTPOITUTHYECKON IMCCOLMAIINU KUCIIOT, IIEJI0YEH U COJIEN, MOJHBIE U COKPAIIEHHBIE
YpaBHEHHUS pEaKkUUid HOHHOIO OOMEHAa, YypaBHEHMsS peakUui, IOATBEPKIAIINX
CYLIECTBOBAHHE TIE€HETUYECKON CBA3M MEXKIY BEIIECTBAMHU pPAa3IUYHBIX KIIACCOB;
pacKppIBaTh CYIIHOCTH OKHCJIHMTEIBbHO-BOCCTAHOBUTENBHBIX PEAKIHMA NOCPEACTBOM
COCTaBJICHMS DJEKTPOHHOTO OajlaHCa JTUX PEaKIHil; MPOTHO3UPOBATh CBOWCTBA
BELIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHUS, BO3MOYKHOCTH NPOTEKAHHUS XMUMHYECKHX
MIPEBPAILECHUNA B PA3IMYHBIX YCIOBUSX; BBIYMCIATH OTHOCUTENIBHYIO MOJIEKYISPHYIO U
MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JOJII0 XMMHUYECKOTO AJIEMEHTA MO (opMmylie
COEIMHEHHs, MAacCOBYIO [IOJII0O BELIECTBA B pPacTBOpPE, MPOBOJAUTH PACUYETHI IO
YPaBHEHUIO XWMHYECKOW PpEaKIMH; COOJIONATh MpaBWIAa IOJb30BAHMS XUMHUYECKON

16



nocynol W JabopaTOpHBIM OOOpPYJOBAHHMEM, a TaKXke MpaBuia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUU C HWHCTPYKIUSMHU IO BBINOJHEHUIO J1A00PATOPHBIX
XUMUYECKUX OIBITOB IO MOJIYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YIJIEKUCIIOro rasza); NpOBOJUTh PEAKIMHU, MOATBEPKIAIOIINE KaueCTBEHHBIN cocTaB
pPa3IUYHBIX BEIIECTB: PACMO3HABATh OMBITHBIM NYTEM XJIOpUI-, OpOoMUA-, HOIUMI-,
KapOoHat-, ¢ocdar-, CUIUKAT-, CyIb(paT-, THUAPOKCUA-UOHBI, KAaTHOHbl AMMOHUS U
MOHBI U3YYEHHBIX METAILJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEILIECTB; MPUMEHSATh OCHOBHBIE OINEpPallMM MBICIUTEILHON NESITEIHLHOCTH — aHAU3 U
CUHTE3, CpaBHeHHE, OOOOIIEeHHWEe, CHUCTEMAaTU3allMi0, BBISIBJICHUE MPUUYMHHO-
CJICICTBEHHBIX CBA3€M — JJI1 HM3YyYEHHUS CBOWCTB BEIIECTB M XUMHYECKHUX pPEAKUUN
€CTEeCTBEHHOHAYUYHbIC METO/IbI TIO3HAHUS — HAOJI0ICHUE, U3MEPEHHE, MOJICTUPOBAHUE,
AKCTIIEPUMEHT (peaJIbHBIM U MBICIICHHBIN ).
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TemaTu4yeckoe NIIAHUPOBAHUE
Tematnueckoe TUIAHUPOBAHUE MO XUMHH JJIs 8-9 KIIaCCOB COCTABJIEHO C y4eTOM paboueil mporpaMmbl BOocIiTaHus. BocnurarenbHbIN
MOTEHILMAJ JAaHHOTO Y4eOHOro nmpeaMera 00ecrieunBaeT peannu3altio CAeAYIOMUX HEIEBbIX MPUOPUTETOB BOCIIUTAHUS 00YyYarOIIUXCs
000:
- K IPUPOJAE KaK UICTOYHUKY KU3HU Ha 3€MJIE, OCHOBE CAMOTO €€ CYIIECTBOBAHUS, HYKIAIOIIEICS B 3aIIUTE U MTOCTOSHHOM BHUMAaHUU
CO CTOPOHBI YEJIOBEKA;
- K 3HAHMSIM KaK HWHTEJUIEKTyalbHOMY pecypcy, oOecreuuBaolieMy Oynayliee 4YeloBeKa, Kak pe3yjbTaTy KpOIOTJIMBOTO, HO
YBJIEKATEIBHOTO YYEOHOI0 TPY/Ia;

8 KVIACC
Ne HanmenoBanue pa3nenos Kou-Bo wacos KosmuecTBo 9acoB, OTBEICHHBIX Ha OnekTpoHHbIE (HU(PPOBHIE)
n/n KOHTPOJILHBIC MIPAKTHYCCKUC MIPOCKTHI 0bpasoBaTebHbIE pECypPChl
paboThI paboThI
1 [TepBoHauanbHBIC 20 1 3 2 bubnuoteka
XHUMHYECKHE TTOHSITHS ITOK https://m.edsoo.ru/7f41837c
2 Baxueitmme npeacraBuTenu 31 2 4 4 Bbubanorexa
HEOPraHUYECKUX BEIIECTB. ITOK https://m.edsoo.ru/7f41837c¢
3 [Tepunoaudeckuii 3aK0H U 17 2 - 5 bubanorexa
[lepuoanyeckas cucrema ITOK https://m.edsoo.ru/7f41837c
XUMHYECKHUX DJIEMEHTOB /.
N. Mengeneea. CtpoeHue
aTOMOB. XHUMHYECKAs CBA3b.
OKHCIIUTEIIBHO-
BOCCTaHOBUTEILHBIE
Hroro: 68 5 7 11
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9 KUIIACC

Ne HanmenoBanue pasnenos Kou-Bo gacos KosnmuecTBo 9acoB, OTBEICHHBIX Ha DnekTpoHHbIE (UG POBHIC)
n/m KOHTPOJIbHBIE MPaKTUYECKUE MIPOEKTHI 0GpasoBaTebHbIE PECYPCBI
paboThl paboThI

1 BemrecTBo 1 XuMHueCKUe 20 1 1 2 bubanorexa

peakinuu ITOK https://m.edsoo.ru/7f41a636
2 Hemerannst u ux 25 1 4 2 bubnuoteka

COEIMHEHUS LIOK https://m.edsoo.ru/7f41a636
3 Mertamis! 1 ux coenunaenus | 20 1 2 2 bubnuoteka

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

4 XUMUS U OKpYy’Karolas 3 - - - bubnuoreka

cpena LTOK https://m.edsoo.ru/7f41a636
Hroro: 68 3 7 6
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