155. Pabouyas nporpamma no y4yebHomy npeamety "Xumua" (6as3oBbin
YPOBEHbL).

[IporpamMma cocrtaBnena c¢ yuerom denepanpHoil pabodeil mporpaMMbl (MIOJTHOCTHIO B3SITO
COJepKaHHE MPOrpamMMbl; TPEeOOBAaHUS K pE3yJIbTaTaM OCBOCHHUS MPOTPAMMBI; YUHUTEIEM
pa3paboTaHO TeMaTHYeCKOe M KaJeHJapHO-TeMaTHYeCKOe IUIaHMpOBaHUE ¢ ydeToM 1. 32.1.
dI'OC OO0, yTBepxkaeHHOTO npukazoM MunucrepctBa npocsemienus PO or 31 mas 2021 r.
Ne 287 “O6 ytBepxkaeHun GheaepaabHOro TOCYJApCTBEHHOIO 00pa3oBaTeNbHOIO CTaHJApTa
OCHOBHOTO 00111er0 00pa3oBaHus’).

155.1. PabGowas mnporpamma mo yuyeOHoMmy mnpenMery "Xumusa"' (0a30BBIH YpPOBEHB)
(mpeametHass o0nacte "EcTecTBeHHO-HayuHble MpeaMEThI') (Jamee COOTBETCTBEHHO -
nporpaMma o XUMHH, XMMHS) BKJIIOYAET MOSICHUTENIbHYIO 3alMCKy, COAepKaHHe OO0ydeHus,
IUTAHUPYEMBIE PE3YJIbTaThl OCBOEHMSI IPOrPaMMBbl IO XUMHH.

155.2. NosicHuTenbHan 3anucka.

155.2.1. TlporpamMmma 1Mo XMMUH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs COCTaBIEHA Ha
OCHOBEe TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 0O0pa30oBaTENbHON IPOrpaMMBbI
OCHOBHOro oo0mero ooOpaszoBanus, mnpeacrtaBieHHbIx B PI'OC OOO, a Takke Ha OCHOBE
¢denepanbHOl pabouell MporpaMMbl BOCIHUTAHUS KU C YYETOM KOHIENIMH [PEnoiaBaHus
yueOHoro npeamera "Xumus" B o0pa3zoBaTenbHbIX opranuszanusax Poccuiickoii @eneparum.

155.2.2. [lporpamma mo xumuu pa3zpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU pabouell mporpaMmbl 0 y4eOHOMY IIPEIMETY.

[IporpaMMa 1o XuMHMM JaeT NpPEICTaBICHHE O LENsIX, oOulel crparerun 0OydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOYYAIOIIUXCS CpEeACTBAMU Y4YeOHOTro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNbHOE NPEIMETHOE COZEpkKaHUE, IPEIyCMAaTPUBACT paclpeesieHue ero mo Kiaaccam U
CTPYKTYpUPOBAHHE 110 pa3fesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeaeseT KOJIUYECTBEHHbIS
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYCHUS] XUMUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHHM K pe3ylibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMBbI Ha
YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHUsl, a TakKe TpeOOBaHUM K pe3yJibTaTaM 00yUYeHUs] XUMUU
HA YypOBHE IeNell W3y4YeHHs TpeaMeTa W OCHOBHBIX BHJOB yueOHO-TO3HABATEIbHON
JESTEIBHOCTH 00YYaroIerocs 1o OCBOCHUIO YUEOHOIO COJIEpIKaHusl.

155.2.3. 3HaHMe XUMHMM CIYXHUT OCHOBOH i (OPMHUPOBaHHUS MHPOBO33PEHUS
oOyuJarolerocsi, €ro MpeiCTaBiIeHU 0 MaTepUaJIbHOM €AMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT
dbopMupyeMble XMUMHEH TPEICTABICHUS O B3aMMOIPEBPALICHUSIX YHEPTHH U 00 SBOIOIHUH
BEIIECTB B TPHUPOJE, O TMYTIX PEIICHUS TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
4eJ0BEYECTBA - CBHIPhEBOW, HJHEPreTUYECKOM, NHIIEBOH M SKOJIOTMYECKOH Oe30MacHOCTH,
po0JIeM 3/IpaBOOXpaHEHUSI.

155.2.4. 3y4yeHne XUMHH:

CIOCOOCTBYET pealin3allid BO3MOKHOCTEH AJi1 caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 00IIel U (yHKIIMOHATBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMUPOBAHHE MBIIUICHUS U TBOPUECKUX CHOCOOHOCTEH OOyuaroumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOJMMBIX KaK B TIOBCEJTHEBHOW IKU3HM, TaKk U B
npodecCHOHATBHOMN 1eITeTbHOCTH;

3HAKOMHUT €O CIeu(UKON HAyuYHOTO MBIIUICHHUS, 3aKJIaAbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsI/Ia
HAa EIWHCTBO MPUPOABl U YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM J3TalioM B (opMHpOBAHUU
€CTECTBEHHO-HaYyYHOU I'PaMOTHOCTH 00YYaroIInXCs;

croco6cTByeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM,
K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOe 00pa3oBaHHe 00y4aroIIuXCsl.
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Jlanuble HampaBieHUsT B OOyYEeHHH XHMHHM OO0€CleyMBaIOTCS CHElUUKON Ccoaep>KaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS NeJarornyecku aganTHPOBAaHHBIM —OTpakeHHEM
0a30BOI HAYKU XMMHUU Ha ONPEJICIICHHOM 3Talle €€ Pa3BUTHSL.

155.2.5. Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUSI OPUEHTUPOBAH Ha
OCBOEHHE 00YyYarOIIUMHUCS CUCTEMbI NIEPBOHAYAIIbHBIX MOHSATUN XUMHH, OCHOB HEOPraHUYECKOM
XMUMHHU 1 HEKOTOPBIX OTJCIbHBIX 3HAYMMBIX OHATHI OpPraHnYeCKON XUMUH.

155.2.6. CtpykTypa couepkaHUsi TpOrpaMMbl IO XHMHUHM Cc(OpMHUpOBaHa Ha OCHOBE
CUCTEMHOI'0 IoJaxoJa K ee u3yudeHuro. CoJiepikaHue CKIAIbIBA€TCS W3 CHUCTEMBI IMOHATHH O
XUMHYECKOM 3JIEMEHTE U BEILECTBE W CHCTEMbI MOHATHH O XUMHYeckoi peakiuu. Obe 3Tu
CUCTEMBI CTPYKTYpHO OPraHM30BaHbl 110 MPUHLUIY IOCJIEAOBATEILHOIO Pa3BUTUs 3HAHUN Ha
OCHOBE TEOPETHUECKUX MPECTABICHUN Pa3HOTO YPOBHSI:

aTOMHO-MOJIEKYJIIPHOI'O YUY€HHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

[Tepuonnueckoro 3akona /I.11. Menneneea kak OCHOBHOTO 3aKOHA XMMUU;

YUEHUS O CTPOEHUHU aTOMa U XUMUYECKON CBA3H;

MIpeICTaBICHUM 00 3IEKTPOIUTUYECKON TUCCOLIMAIIMU BEIIECTB B pacTBOpaXx.

Teopernueckne 3HaHMSI pPACCMATPUBAIOTCS HA OCHOBE OJMIMPUYECKU IIOJYUEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEILHO OT OJHOTO YPOBHSA K JApPyromy,
BBITOJIHSASL (DYHKIUU OOBSACHEHHS] W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO PUMEHEHUS U MOJTYUYSHHS U3yYaeMbIX BEILIECTB.

OcBoeHne mNpOrpaMMbl IO XHMHHU CHOCOOCTBYeT (DOPMHPOBAHUIO TMPEICTABICHHUS O
XUMHUYECKON COCTaBISIONIEH HAy4yHOW KapTUHBI MHpa B JIOTHKE €€ CHCTEMHOH HpUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJlaM [I03HaHus B Hayke. M3ydueHne xumuun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYEHHBIX YUYEOHBIX MPEIMETOB:
"Oxkpy>xaromuit mup", "buonorus. 5 - 7 kiaccel" u "®usuka. 7 xiacc'.

155.2.7. Tlpu u3yuyeHUU XUMUU MPOUCXOAUT (POPMUPOBAHWE 3HAHUII OCHOB XHMHUECKOMH
HayKd Kak 00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMUS, MPAKTUYECKON AESITEIbHOCTU YeIOBEKa U
KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBON KyJbTYpbl. 3ajada y4yeOHOro MpeaMeTa COCTOUT B
(OpMHpPOBAHUN CHCTEMBl XUMHYECKUX 3HAHUN - BAXHEUIIHMX (AKTOB, MOHSATHHA, 3aKOHOB M
TEOPETUYECKUX MOJOKEHUH, JTOCTYNHBIX 00O0OIIEHUII MHUPOBO33PEHUECKOTO XapakTepa, s3bIKa
HayKH, B MPUOOLIEHUH K HAYYHBIM METOJaM MO3HAHMS MPU MU3YUYEHUH BEIIECTB U XMMHUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTHH MO3HABATEIBHBIX YMEHUN U UX TIPUMEHEHUU B yU4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallleHHus C Bel[ECTBAMU B MIOBCEIHEBHON KHU3HH.

155.2.8. Tlpm wu3yyeHMM XMMHMHM Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs Ba)KHOE
3HaYeHHe NPUOOPETH TaKue LEIH, KaK:

(bopMHpOBaHHE HHTEIUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMo0Opa3oBaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY MPHHATHIO pELICHWH, CIOCOOHOM aJanTHpoBaThbes K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

HaNpaBICHHOCTh OOY4YeHHs Ha CHCTeMaTHYeckoe MpUOOIIeHHe OOydarolMxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMHU;

o0ecrieueHrne YCIOBHM, CHOCOOCTBYIOIIMX TNPUOOPETEHHIO OO0yYarolIMMHUCSA — OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS PA3IMYHBIX BUIOB JESTEIbHOCTH;

¢dopmupoBaHue o0meH (YHKIMOHAIBHON M €CTeCTBEHHO-HAyYHOM I'pPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHMBATH SIBICHUS OKPY’KAIOLIEro MHUpPA, HCIONb3Yys 3HAHUS U
OTBIT, TOJYYCHHBIE TPU W3YyUYEHUU XHUMHUHU, NPUMEHSATh HMX TpPHU pPEIIEHUU MpodieM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

¢dopmupoBaHre y OOydYarOMIMXCS T'YMaHUCTHYECKMX OTHOLICHWH, TMOHHUMAaHUs LEHHOCTU
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKU SKOJOTMYECKH I€1eco00pa3HOro MoBeleHus B OBITY U
TPYZAOBOW [JEATEIBHOCTH B LEISIX COXPAHEHMsI CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;



pa3BUTHE MOTHUBAIMH K O0YYECHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHHIO Ha
OCHOBE YCBOCHHUS OOIIEYETIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BEIOODPY
npoWIs ¥ HAITPABICHHOCTHU JAajbHEUIIET0 00yUeHHS.

155.2.9. O06miee 4ncio 4acoB, OTBEACHHBIX JUISI U3YYCHUS XUMHH, - 136 "acoB: B § Kiacce -
68 yacoB (2 4yaca B Hezento), B 9 kiacce - 68 yacoB (2 yaca B HEJIEIIO).

155.3. CopepxxaHme oby4yeHus B 8 knacce.

155.3.1. IlepBoHauanbHbIE XUMHUYECKUE TTOHSITHSI.

IIpenmer xumun. Posib XMMHHY B )KU3HU 4€I0BEKa. XMMHUs B CUCTEME HayK. Tella u BelecTsa.
®usnyeckue CBOICTBa BelIECTB. ArperaTHoe cocTosHHMe BemiecTB. [loHsiTue o Meromax
NO3HaHUA B XuMHUH. Yuctele BenectBa U cMecH. CriocoObl pa3feseHus CMecen.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31eMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie
Y CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmyia. BareHTHOCTh aTOMOB XMUMHYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTenbHAass aromMHass Macca. OTHOCHUTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XMMHYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KomnuectBo BeniecrBa. Mosb. MossipHas Macca. B3auMocBs3b KOJIMUECTBA, MacChl M 4KCIIa
CTPYKTYpPHBIX €IMHUII BeulecTBa. PacyeTsl mo GpopMyiam XUMHUECKUX COCTMHEHUH.

Ousnyeckue M XUMUYECKHE SBICHHA. XHMHYECKas pPEaKUUs U €€ INPU3HAKU. 3aKOH
COXPAaHEHHUs MacChl BEIeCTB. XuMuueckue ypaBHeHUs. Kiaccudukanus XuMU4ecKUX peakuui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, OOMEHA).

XUMUYECKUI 3KCIEPUMEHT: 3HAKOMCTBO C XMMMUYECKOH MOCynoil, mpaBwiamMu paboThl B
nabopaTopud M HOpueMaMHu oOOpalleHuss C J1abopaTOpHbIM OOOPYJOBaHUEM, H3y4YCHHE W
onucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPraHMUECKUX BEUIECTB, HAOMIOACHNE (PU3UUECKIX
(maBiieHHE BOCKa, TasHUE JIbJa, paCTUPAHUE caxapa B CTYINKe, KUIIEHHE M KOHJEHCAlUs BOJIbI)
U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAJIMBAHWE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeEJa C
KUCJIOTON) sIBICHUH, HAOJIOJCHUE M OMMCAaHUE NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaKLuil
(pa3znoxeHue caxapa, B3aUMOJICHCTBUE CEPHOH KHUCIOTBI C XJIOpUJIOM Oapusi, pa3ioKeHUe
runpokcuaa meau (II) npu HarpeBanuu, B3auMojieiicTBue xese3a ¢ pactBopoM coiu Meau (II),
M3Yy4YEeHHE CIIOCOOOB pa3fiesieHus: cMeceil (C MOMOIIbI0 MarHura, GUIbTPOBaHUE, BbIIIApUBAHUE,
JUCTWIIALMS, XpoMaTtorpadus), INpOBEIEHUE OUYUCTKH IOBAPEHHON CONM, HAOIIOACHUE W
ONMCAHUE PE3yNbTATOB IPOBEIEHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI Macchl,
co3/laHue MoJieNiel MOJIeKYJI (IIapOCTEPHKHEBBIX).

155.3.2. Baxxueime npeIcTaBUTENIN HEOPTaHUYECKUX BEIECTB.

Bo3nyx - cmech rasoB. CocraB Bo3ngyxa. Kucimopox - 371€MEHT M IPOCTOE BELIECTBO.
Haxoxnaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUYECKHe CBOWCTBA (peakluyi TOPEHHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJMy4YeHHs KHCIOpoJa B JIabOpaTopuu U
npoMbllnuieHHOCTH. KpyroBopot kucnopona B mpupoge. O30H - ajuioTponHas MOAU(pHUKAIuUs
KHCIIOpOJa.

TemoBoit 3p¢dexkT XUMUYECKOW peaklUH, TEPMOXUMUYECKHE YpaBHEHHUs, D5K30- U
DHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bonopon - anemeHT u npocroe BeniectBo. Haxoxaenue Bogopo/a B npupoe, Gpusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oTyueHus. KucioTs! u comu.

MosnsipHblii 00beM ra30B. PacueTsl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cBoicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmienHble u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT Bojabl B NpUpoJe. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOI.



Knaccudukanmss Heopranmueckux coeauHeHud. Oxcunbl.  Kiaccudukamuss OKCHIOB:
cojieoOpa3zyroue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpa3zyromue. HomeHnknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyuenue okcuaoB.

OcHoBanms. Krnaccudukanuss OCHOBaHMIA: TIETOYM U HEPACTBOPUMBIC OCHOBaHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyueHue
OCHOBAaHUM.

Kucnotsl. Knaccuduxanus xucnor. Homenknatypa kucnot. dusnueckue U XUMHUECKHE
cBoiicTBa kuciot. Psan akruBnoctu metaioB H.H. bekerosa. [lomy4yenue Kucuor.

Conu. Homenkiarypa cosieil.

Du3nyecKre U XMMUYECKUE CBOMCTBA conel. [lonyuenue coieil.

I'eneTnueckas cBsI3b MEXKIy KacCaMu HEOPraHUYECKUX COCTUHEHUM.

XUMHUYECKUN 3KCIIEPUMEHT: KAYECTBEHHOE ONPEACIICHUE COAEPKAHUS KUCIOPOIa B BO3AYXE,
MoJlyueHue, coOMpaHue, paclo3HaBaHME U U3Y4YEHHE CBOWCTB KHUCIIOpOJAa, HaONI0JeHUe
B3aUMOJICUCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBHUS BOSHUKHOBEHHMS M MPEKpPAILICHUS] TOPEHUS
(moxkapa), O3HaKOMJIEHHE C oOOpa3llaMH OKCHJIOB M OIKMCAaHUE HX CBOMCTB, MOJy4YeHUE,
coOupaHue, pacrno3HaBaHUE U M3YyUEHUE CBOICTB BOAOpoJa (TOpPEHHE), B3aUMOJICHCTBUE
Bojopona ¢ okcugom menu (II) (Bo3MOkHO MCHONB30BaHWE BUIEOMATEPHUATIOB), HAOIIOICHUE
00pa310B BELIECTB KOJIUYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOEHHOCTEN pacTBOPEHUS BELIECTB C
pa3IMYHON pPAacCTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OIPEACIIEHHOW MAacCOBOM JoJiei
pacTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOABI C METAUIaMU (HATPUEM M KaJbIIUEM)
(BO3MOXHO HCIIOJIB30BaHHE BUACOMATEPUAIOB), HCCIENOBAaHUE OOPa30B HEOPraHUYECKUX
BCIICCTB Pa3MYHBIX KJIACCOB, HAOIOJICHUE HM3MCHCHHSI OKPACKH HWHJIUKATOPOB B PacTBOPAX
KHCTIOT U IIeNloueH, u3yueHue B3aumoeiicteus okcuaa menu (I1) ¢ pactBopom cepHOii KHCIOTHI,
KHCIIOT C METaJJIaMH, PEAKUUHA HEWTpalIu3aluy, IOJIy4YEeHHUE HEPACTBOPUMBIX OCHOBAHUMU,
BBITECHEHUE OJIHOTO METaJlla APYTMM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3a/1a4
1o TeMe "BakHelinne Kiacchl HEOPraHMUECKUX COSAMHEHUN".

155.3.3. Ilepuoauueckuii 3akoH u Ilepuoandeckas cucteMa xumudeckux siaeMentoB J[.M.
MenneneeBa. CtpoeHue aToMoB. XHUMHYECKass CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkIuu.

[TepBble MOMBITKK KIacCH(PUKAIMN XUMUYECKUX IIeMEHTOB. [IoHsATHE O rpymmax CXOMHBIX
AIIeMEHTOB (ILEJOYHBbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIC Ta3bl).
DNEeMEHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUIBI U THUIPOKCH/IBL.

[lepuonnueckuin  3akoH. Ilepuomnueckas cucrema XuMHueckux diemeHToB  J[.H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmel [lepronudeckoid cucTemsl
xumuueckux dnemeHtoB .M. MenneneeBa. Ilepuonbt u rpynmbl. DU3MYECKHA CMBICT
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/Ia U TPYIIIHI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
obosouek aroMoB TepBbIX 20 xumMuueckux siemeHToB llepuomnueckoit cucremsr J[.U.
MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA MO €ro MoJjioxkeHuto B llepuoanueckoi
cucreme JI.11. Menneneena.

3aKOHOMEPHOCTH W3MEHEHUSl paJinyca aTOMOB XMMMUYECKHX 3JEMEHTOB, METAINIMYECKUX M
HEMETAJUIMYECKUX CBOWCTB IO Tpynmnam M InepuoaaMm. 3HadueHue l[lepmoaumdeckoro 3akoHa W
[lepnonnueckoid cUCTEMbl XUMUYECKHUX 3JIEMEHTOB AJid pa3BUTUA Hayku M npaktuku. J[.H.
MeHnpeneeB - y4eHBIH U TPaKIaHUH.

Xumuueckas CBS3b. KoBanentnas (monspHas u HETOJISIpHAsT) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. lloHHAas CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporieccsl OKucIeHus u
BOCCTaHOBJIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMHUYECKUH DKCIEPUMEHT: HW3y4YeHHE OOpaslioB BEIIECTB METaUIOB W HEMETAJUIOB,
B3aUMOJICCTBUE TUJIPOKCHIA IIMHKA C PAcTBOPAMHU KHCIOT W IIEJI0YeH, MPOBEICHNUE OMBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEakiuil (TOpeHue, peakiuu
pa3I0KEeHUs], COeTUHEHN ).



155.3.4. MexxnpeaMeTHBIE CBSI3H.

Peanu3arusi MeXNpeIMETHBIX CBS3€H MPU M3YYCHHH XMMHUU B 8 KJIacce OCYIIECTBISICTCS
4yepe3 MCIOJb30BAaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX IIOHATHNA, TaK U TIOHATHH,
SIBIISTFOIIIUXCSI CHCTEMHBIMH TSI OT/ACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TTOHATHS: HAYYHBIN (haKT, THIIOTE3a, TCOPHS, 3aKOH, aHAJIH3,
CUHTE3, KIacCHU(UKaIUs, NEePUOANYHOCTh, HAONIOJCHHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEpPEHHE, MOJICITb, SIBIICHHE.

@dwusuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWA, H30TOIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJa, AJICKTPUYECKUN 3apsij, BEIIECTBO, TEI0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3Be3n1, ComHIIe.

buonorus: porocunres, qeixanue, ouochepa.

['eorpadus: armochepa, ruapocdepa, MEHEPAIIbl, TOPHBIE TTOPOBI, MOJIE3HBIE HUCKOTIAaeMbIE,
TOTLIMBO, BOJTHBIE PECYPCHI.

155.4. CopepxaHue obyyeHus B 9 Knacce.

155.4.1. BeniecTBO U XUMHYECKAs pEaKIIMSL.

Ilepnonnueckunt  3akoH. Ilepuogmyeckas cucrema Xumudeckux dieMmeHros JM.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB NEPBBIX TpPEX MEPUOJOB, Kajaus, KajblUs U UX COCAUHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnoandeckoi CuCTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUAbBl XUMHUYECKOW CBS3U. THIBI KPUCTAJUIMUECKUX PEILETOK,
3aBHCHUMOCTb CBOMICTB BELIECTBA OT THUIA KPUCTAJUNIMYECKOW PEIIETKM M BHJA XMMHUYECKOHN
CBSI3H.

Knaccupukanus M HOMEHKIaTypa HEOpPraHMYeCKUX BeIIeCTB. XHMHUYECKHE CBOMHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBbIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccudukanuss XMMHYECKHX PEaKIHid 10 Pa3lnYHBIM NpHU3HAKaM ([0 YUCIy U COCTaBy
YUacCTBYIOUIMX B peaKkIUH BEUIeCTB, MO TEmIoBOMY 3(dexTy, Mo HM3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYaCTHIO KaTalu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsTe o ckopoctn xumudecko peakuuu. [loHsiTHE 00 OOpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. [lonsatue o
karanuze. lloHsarne o XuMHueckoM paBHOBecHU. DakTOphl, BIHAOIIME HA CKOPOCTh
XUMHYECKON PEAaKIMH U TOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIIMM, OJEKTPOHHBIM OalaHC  OKUCIMTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocCTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 27IEKTPOIUTHUECKON IUCCOLMALUHU. ODJIEKTPOJIUTBI M HEIIEKTPOJIUTHL. KaTnoHsl,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAAMHU XHMHUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakiiun monHOro OoOMeHa. YcCIOBHS TPOTEKAHHS PEAKIMH WOHHOTO OOMEHA, TOJHBIE
COKpAILCHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
NpEeJICTaBICHUH 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHblE peakIUud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMHU KPUCTAIIMYECKUX PEIIeTOK
HEOPraHMYECKUX BEILIECTB - METANIOB M HeMeTaioB (rpaduTa M anMasa), CIOKHBIX BEIIECTB
(x10puza HaTpusi), HCCIEIOBAaHHWE 3aBUCUMOCTH CKOPOCTM XHUMHUYECKOM peakuuu OT
BO3/CUCTBUS Pa3IMUYHbIX (PAKTOPOB, UCCIENOBAHHUE DJIEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB,
mpouecca  AMCCOIMAIMM  KUCJIOT, Imienoued u  cosneld  (BO3MOXKHO — HCIIOJIb30BaHHE
BHUJICOMATEPHUAIIOB), MIPOBEJIEHUE OIBITOB, WIUIIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS peaKLui
MOHHOTO oOMeHa (oOpa3oBaHHMe OcCajKa, BbIIEJICHHE Traza, 00pa30BaHHUE BObI), OIBITOB,



WUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3joXKeHUsl, COEOUHEHMs), paclO3HABAaHME HEOPraHMYECKMX BELIECTB C  ITOMOLIBIO
KaueCTBEHHBIX peaKUUi Ha HOHBI, PellICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

155.4.2. HemeTauibl 1 X COCAMHEHUSI.

OO6mas xapakTepucTuka rainoreHoB. OcoOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTEIIEHU
okucnenus. CtpoeHrne M (puU3NYECKHe CBOWCTBA MPOCTHIX BEUIECTB - TaJIOTEHOB. XMMUYECKHE
CBOIiCTBa Ha mpuMepe Xjopa (B3aMMOJEWCTBHE C MeTa/llaMd, HEMeTaJIaMH, IIEI0YaMH).
XnopoBogopoa. ConsiHast KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJyueHue, npuMmeHeHue. [eiicteue
XJIOpa U XJIOPOBOJOPOJIa Ha OpraHU3M 4YelioBeKa. BakHelinue XJIOpHUAbI U UX HAaXOXKICHHE B
IpUpOJIE.

O6mas xapaktepuctuka »djeMeHTOB VIA-rpymmbl. OcCOOCHHOCTH CTPOSHHUS aTOMOB,
XapaKTEepHBIE CTEIIEHU OKUCIICHUSL.

Crtpoenue u (pusnveckre CBOWCTBA MPOCTHIX BELIECTB - KUCIOPOAa U Cepbl. AJUIOTPOIHBIE
MoaudUKaK KUCIOpOoJa W cepbl. XHUMHUYECKHE CBOHCTBa cepbl. CepoBOIOpOJ, CTpPOCHUE,
buznyeckue U XxumMuueckre cBorcTBa. OKCUABI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUJIOB.
CepHas kuciora, ¢puU3MUYECKHE M XHMHUUYECKHE CBOMCTBa (0OIIME Kak MpEeACTaBUTENS Kjacca
KUCIOT ¥ crneuuduueckre). XUMHUUYECKHE pEeaklUd, JIeKallie B OCHOBE MPOMBIIIIEHHOTO
crioco0a moyiydeHus: cepHoul KUcIOThl. [Ipumenenne. Conu CepHOM KHCIIOTHI, KaueCTBEHHAs
peakiusi Ha cyibdaT-uoH. HaxoxaeHue cepbl M €€ COCIWHEHUN B MpUpOJE. XUMHUYECKOE
3arpsi3HEHUE OKpPYXKAloIleW cpeibl COEAMHEHUSMU cepbl (KMCIOTHBIE AO0XAM, 3arpsi3HEHUe
BO3/lyXa M BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPALICHHS.

OOmass xapaktepuctuka 3yeMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIEC CTETICHH OKUCIICHHUSI.

A30T, pacnpocTpaHeHue B IpUpojie, (PU3NYECKUE M XUMHUYECKHe cBoicTBa. Kpyroeopor
azoTa B mpupoae. AMMHUAK, €ro (U3NYECKUE M XUMHUYECKHE CBOICTBa, IIOJIy4CHHUE U
npuMeHenne. Conu aMMOHUS, HMX (HU3MUECKHE W XHMHUYECKHE CBOWCTBA, NpPUMEHEHHE.
KauecTBeHHast peakuys Ha MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MOIy4YeHue, (pu3nuecKkue u
XUMHYECKHE CBOWCTBa (00IIME KaK MpPEICTaBUTENA Kilacca KHCIOT U Crenu(pUYecKue).
Hcnonb3oBaHue HUTPATOB M COJEHM aMMOHHS B KadeCTBE MHMHEPAIbHBIX YAOOpEHHIA.
XVMHYECKOE 3arpsi3HEHUE OKpY’KaoILIeH cpelbl COCIUHEHUSIMU a30Ta (KUCIOTHBIE MOXKIH,
3arps3HEHUE BO3/lyXa, TOYBBI U BOJJOEMOB).

®ocdop, amnorponHbie Mogudpukanun Qocdopa, GuUMUECKHe U XUMHUYECKHE CBOWCTBA.
Oxcun docopa (V) u dpochopras kucnora, Gpu3nvYeckue U XUMUUECKUE CBOWCTBA, OJIyUYEHHUE.
Hcnonp3oBanue ¢pocaToB B KaueCTBE MUHEPAIBbHBIX YA00pEHUH.

OOmast xapakrepuctuka »3ieMeHToB [VA-rpynmsl. OcoOE€HHOCTH CTpOEHHS aTOMOB,
XapaKTEepHbIE CTEIIEHH OKUCIICHHUSI.

VYraepon, amIoOTponHble MOIUGHUKAIMM, PACHPOCTpaHEHHWE B TNpUpPOAE, (HU3MYECKHUE U
XUMHUecKHe cBoiicTBa. Ancop6buus. Kpyrosopor yrinepoga B npupozae. Okcuabl yriaepoaa, ux
¢u3nueckue M XUMHUYECKHE CBOWMCTBA, JCWCTBUE HA HKHUBBIE OPraHU3MBI, IOIy4YE€HHE U
MpUMEHEHHe. JKOJOTUYECKHe MpoOJeMbl, CBs3aHHbIE ¢ okcuaom yriepoaa (IV), rumoresa
r7100aIbHOTO TMOTEMJICHNUsT KIMMaTta, MapHUKOBBIM 3¢ (dekT. YroapbHas KHCIOTa M €€ COJH, UX
¢duznyeckne U XMMHUYECKHE CBOICTBa, MOJlydeHHE M NMpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHar-uoHbl. cnonb3oBanne kapOoOHATOB B OBITy, MEAMIMHE, MPOMBIIUIEHHOCTH U
CEIBCKOM XO35IMCTBE.

[lepBoHauanbHble MOHATHA 00 OPraHMYECKMX BEIIECTBAX KaK O COEAMHEHHSX yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kucnorta). Ilpuponnsie
UCTOYHUKU YIJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(PTh), MPOAYKTH HUX NepepabOTKu
(6eH3uH), UX POJIb B OBITY U IPOMBITINICHHOCTH.

[TonaTne 0 GMOJIOTMYECKH Ba)KHBIX BEIIECTBAaX: JKUpPax, Oeikax, yriaeBoAax - U MX pPOJiH B
YKU3HU YeJloBeKa. MarepralibHOEe €IMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COEeTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBA, MOJy4eHHE U IPUMEHEHHE.
Coenunenus kpemMHusi B mnpupone. OOmme mpencraBieHuss o6 okcuae kpemuus (IV) u



KpeMHUeBOM kuciore. CUIMKAThl, UX UCIOJB30BaHUE B OBITY, MEIULUHE, MPOMBIILICHHOCTH.
BaxHeiimyie cTpOUTENbHBIE MaTepHalbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, >XEIe300€TOH.
[Tpo6GieMbl 0€301aCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHOM KHU3HU.

XUMHYECKUH OKCIIEPUMEHT: H3y4YeHHE OO0pa3lloB HEOPTraHWYEeCKHX BEIIECTB, CBOWCTB
COJITHOM KHUCIJIOTBI, MPOBEJCHHE KAYECTBEHHBIX pEaKUUid Ha XJIOPUA-HOHBI M HAOIIOACHUE
MPU3HAKOB WX TNPOTCKAHUS, OMBITHI, OTpa)karomme (U3MUYECKHe U XUMUYECKHE CBOHCTBA
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXKHO HCIIOIb30BaHHE BUAECOMATEpUaIOB), O3HAKOMIICHUE C
oOpasiaMu XJ0pua0B (TaTOTCHHUIOB), 03HAKOMJICHHE C OOpa3laMH Cepbl M €€ COCTUHEHUSMU
(BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPHANIOB), HAOIIOJEHUE Ipoliecca OOYIJIMBaHUS caxapa
IO/ [JEHCTBHEM KOHIICHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBICHHON CEpHOW KHUCIIOTHI, MPOBEJCHHWE KAueCTBEHHOW peakIuu Ha cynb(ar-uoH Hu
HaOJroIeHNe TIpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE ¢ (DM3MYECKMMH CBOICTBaMHU a30Ta,
dbochopa M uX coeauHEHUN (BO3MOXHO HCIIOJIB30BAHKME BHJACOMATEpUAIOB), oOpazmamMu
a30THBIX U (OCPOpHBIX yMOOpeHMi, MonydeHne, coOupaHWe, pacro3HaBaHUE W U3yYCHUE
CBOICTB aMMHaka, IMPOBEJCHHE KAueCTBEHHBIX peakluil Ha MOH aMMOHUS M (ocdar-uoH u
M3y4YECHUE NMPU3HAKOB UX MPOTEKAHUS, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOW KUCIIOTHI
C MeJpI0 (BO3MOYKHO UCIOJIB30BaHUE BHIEOMATEPUANIOB), U3YUEHHE MOJIETeH KPUCTAITHUYECKUX
pemeTok anmasa, rpadura, QyaepeHa, 03HaKOMIIEHHE C TPOIIECCOM aCOPOLIMU PaCTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM NPOTHBOrasa, MOIyuYeHHUe, coOHupaHue,
pacrio3HaBaHUE U U3yYECHHUE CBOMCTB YIJIEKMCIIOIO Ira3a, IPOBEICHUE KAYECTBEHHBIX PEAKLIUN HA
KapOOHAT M CHJIMKAT-MOHBI M M3yYeHHWE TNPU3HAKOB HX MPOTEKaHUs, O3HAKOMIIEHHE C
MPOAYKIHUEN CUIMKATHOM NPOMBIILICHHOCTH, PEIICHUE JKCHEPUMEHTAIBHBIX 3a7ad M0 TEME
"Ba)kHelne HeMeTalIbl U UX COEIUHEHNA" .

155.4.3. MeTaiisl U UX COCTUHEHHUS.

OO61as XxapakTepuCcTUKa XUMUYECKUX JIEMEHTOB - METAJUIOB HA OCHOBAHUM X IMOJIOKEHUS B
Ilepuonnueckoir cucreMe XxuMuU4ecKux 3eMeHToB /[[.MI. MenneneeBa M CTPOEHHMS aTOMOB.
Crpoenue MeramioB. Meraminueckas CBs3b M METAUIMYECKAs] KPUCTAUIMYECKAs pelIeTKa.
DNEeKTPOXUMUYECKUN Pl HampsikeHUM MerauioB. DU3MYECKMe W XUMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl MoydYeHus MeTawioB. [IoHsATHE O KOPPO3UK METAIIJIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uH. CruiaBbl (cTanb, YyTyH, JIOPAJIOMMHMHA, OpoH3a) M HX
MIPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[llenounble MeTabl: mojoxkeHue B [lepuoanyueckoil cucteMe XUMUYECKUX 3aeMeHToB J[. 1.
MeHnpneneeBa, CTpOEHUE HX aTOMOB, HaxOoXAeHHE B npuponae. PU3MUECKHE U XUMHUUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlerouHO3eMENBHBIE METAJIIBI MATHUNA U KalbLUi: nosoxkeHue B [lepuoanueckoit cucreme
xuMuueckux aneMeHTtoB JI.MI. MeHnneneeBa, CTpoeHHME KX aTOMOB, HAXOXJIECHHE B IPUPOJE.
®uU3NYeCcKne U XMMHUYECKHUE CBOMCTBA MarHusl W KajablHs. BakHeHIIME COCOUHEHUS KaJlbIUs
(oxcun, ruapoKcu, conun). JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMmunuil: nonoxenue B Ilepmonnueckoi cucrteMe XHMHUYECKUX dnemeHToB J[.M.
MenneneeBa, CTpOEHHE aTOMa, HaxOXJAeHUE B npuponae. Pu3nueckue 1 XMMHUYECKUE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA ATFOMUHUS.

Kenezo: nonoxenue B [lepuoauyeckoit cucteme xumudeckux semeHToB .M. Menaeneena,
CTPOCHHE aroMa, HaxoxJeHue B npupoae. Pusmdyeckne M XUMUYECKHME CBOMCTBA Kelesa.
Oxcunel, Tuapokcuasl u comu comm xkenesa (II) m »xemesa (III), ux cocraB, cBoiicTBa U
MIOJIyYEHHE.

XUMHUYECKUH DKCIEPUMEHT: O3HAaKOMJICHHE ¢ 00pa3llaMd METaJIOB M CIUIaBOB, HX
bu3NYeCKUMU  CBOMCTBAMH, HW3Y4YEHHE pE3YyJbTaTOB KOPPO3UH METAIJIOB  (BO3MOKHO
HCIIONIb30BaHNE BUIEOMATEpUaIoB), 0OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHUIA KAJIBIIUS U HATPUS
C BOJIOM (BO3MOYKHO MCIIOJIb30BaHKUE BHI€OMATEPUANIOB), HCCIIEA0BAHNE CBOICTB )KECTKON BOJBI,
mpolecca TOpEHHUs jkeje3a B KHUCIOopoJe (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpHAIOB),
MIPU3HAKOB MPOTEKAHUS KAaU€CTBEHHBIX PEAKIINN Ha MOHBI (MarHusl, KaJabIus, aTFOMUHMS, [TTHKA,



xene3a (II) u xeneza (III), menu (II), HaGnrogEeHWE W OMMCAaHWE TMPOIECCOB OKpAIIMBAHUS
MJIaMEHU MOHAMU HATpHsl, KaJIUsg W KalbIUs (BO3MOXKHO MCIOJB30BAaHHE BUJIEOMATEPHAIIOB),
uccienoBanre aM(OTEpHBIX CBOICTB THAPOKCUAA aTOMUHUS U TUAPOKCUIA LIMHKA, PElICHUE
AKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMe "BakHelne MeTallibl U X COeIMHEHUs "

155.4.4. Xumus u okpy>karoias cpea.

BemectBa 1 MaTepuanbsl B MOBCEJHEBHOM XM3HU ueioBeKa. be3onacHoe HCIojb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momoins mpu XUMHYECKHX OOTax H
OTpaBJICHUSIX.

XuMHYecKoe 3arps3HeHHE OKpyKawolel cpeabl (MpeneibHas JOMyCTHMasi KOHIEHTpalus
Bemiects (nanee - [1/IK). Pons Xxumuu B pemieHuu 3KOJIOTHISCKUX MPOOIIEM.

XUMUYECKUI AKCHEPUMEHT: M3y4YeHHE O00paslloB MaTepuajoB (CTEKIIO, CILJIaBbl METaJUIOB,
MOJIMMEPHBIE MATEPHUAJIbI).

155.4.5. MexnpeaMeTHbIE CBSI3HU.

Peanuzaiusi MEXIpeAMETHBIX CBSI3€M IPU M3YYEHUU XUMHUU B 9 Kilacce OCYIIECTBIISETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHI,
ABJISIOLIMXCSI CHCTEMHBIMHU U1l OT/IE€IbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Iue ecTeCTBeHHO-HAy4YHbIE MOHATHS: HAYUYHBINH (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHATU3,
CUHTE3, KJacCU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOT s, MaTepHAIIbI.

®dusuka: wmartepusi, aToMm, OJJIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHJ, H30TOIIHI,
pPaZIMOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKH 3apsii, MPOBOAHHUKH, MOIYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, 00OBbEM, arperaTHOE€ COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pELIETKa, CIJIaBbl, (U3MUECKUE BEIMYUHBI,
€AMHUILIBI U3MEPEHUS, KOCMHUUECKOE MPOCTPAHCTBO, IIJIaHETHI, 3B€3/1bl, CoHIIE.

buonorus: ¢otocunrtes, npixanue, Ouochepa, s3KOcUCTEMa, MUHEPAIbHBIE YIOOpECHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHbIE BEILIECTBA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIb, TOPHBIE TOPOIbI, OJIE3HBIE UCKOMAEMBIE,
TOILINBO, BOJHBIE PECYPCHI.

155.5. MnaHupyemble pe3yrnbTaTbl OCBOEHUA NPOrpamMmbl N0 XMMUN Ha YPOBHE
OCHOBHOrO obLiero o6pasoBaHus.

155.5.1. V3yyenne XuMuUM Ha YpPOBHE OCHOBHOI'O OOIIEro OOpa30BaHUSI HAINpaBIECHO Ha
JOCTHKEHHE OOYYaIOIUMUCS JHUYHOCTHBIX, METAlpPEIMETHBIX W TMPEIMETHBIX pPe3yJIbTaToB
OCBOEHUS yU4eOHOI0 IpeIMeTa.

155.5.2. JInaHOCTHBIE Pe3yNbTaThl OCBOEHHS MPOrPaMMbl OCHOBHOTO 0OIIero oOpa3zoBaHUs
JOCTUI'alOTCA B XOJ€ 06yqu1/1;1 XUMHUHU B CIUHCTBC y‘-IC6HOI>i U BOCIHHTATEIbLHOMI ACATCIIBHOCTHU B
COOTBETCTBUU C  TPAJAUIMOHHBIMU  POCCUWCKHUMH  COLIMOKYJIBTYPHBIMH ¥  JyXOBHO-
HPAaBCTBCHHLBIMU ILCHHOCTSAMU, IMPUHATBIMU B O6HI€CTB€ npaBujIaM U HOpMaMM NOBCIACHUSA U
CIOCOOCTBYIOT MpOIIeCcCaM CaMOIMO3HAHUS, CAMOPA3BUTHS U COIMAIN3AIIUN 00yJatOIIUXCsl.

155.5.3. JImunocTHBIE pe3yabpTaThl OTpaXkaroT TOTOBHOCTh oOyyaromuxcs
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAlMH U pacCHIMpPEHUE OIbITa
JESITEIbHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTH:

1) maTpuOTHUYECKOTO BOCTIUTAHUS:

LIEHHOCTHOI'0 OTHOIIEHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYUHOMY
HACJICUIO, TIOHMMAHUS 3HAUeHUs XMUMHYECKOW HAyKH B JKH3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTIOCTOBEPHON MH(pOpMalueil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOICTBE
MHpa U O0IIECTBA;

2) rpa)XXTaHCKOTO BOCITUTAHMS:

NpEACTAaBICHUA O COONUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUU B
KOJUIEKTUBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOINECTBEHHO TOJIE3HOHM, yd4eOHO-
HCCJIEI0OBATENbCKOM, TBOPUECKON M JPYTUX BUJIAX JEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOI



COBMECTHOM NIE€ATEIbHOCTH MPHU BBINOJIHEHUU Y4YeOHBIX, MO3HABATEIbHBIX 3a7ay, BBHIOJHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO
¥ B3aMMOIIOMOILIM B TMpoliecce 3TOM y4ueOHOU JesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE M TOCTYNKH CBOMX TOBapUIICH C IMO3WUIMH HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4eTOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

3) LEHHOCTU HAYYHOT'O MMO3HAHMUSL:

MHUPOBO33PEHYECKUX  MPEACTAaBICHUH O  BEIIECTBE U XUMHYECKOH  peakiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH U COCTaBISAIOLIUMX OCHOBY JJIs
NOHMMAHUA  CYI[HOCTH HAy4YHOHM KapTUHBI MHUpPA, MPEACTaBIEHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM Cpeloi, 0 posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIBHBIX MOTHBOB, HAINPAaBICHHBIX Ha IOJyYe€HHE HOBBIX 3HAHWHM MO XHWMUH,
HEOOXOUMBIX JJIs1 O0BSICHEHHS HaOJII01aeMbIX ITPOLIECCOB U SBJICHUM;

MO03HABATEIBHOM, MH(OPMAIMOHHON M YHUTATENBCKOW KYJIBTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOSITENIbHOM PadOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JHUTEpaTypoH, JOCTYIHBIMU
TEXHUYECKUMU CPeACTBAaMHU HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

uHTepeca K OOYyYEeHHI0O W TO3HAHMIO, JIHOOO3HATEIHHOCTH, TOTOBHOCTH U CIHOCOOHOCTH K
camMo00pa30BaHMIO, MPOSKTHONH M MCCIENOBATEIBCKON JEATEIIFHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBIEHHOCTU U YPOBHS 00y4YEHUS B JajbHEHIIEM;

4) bopMHUpOBaHUS KYJIBTYPHI 310POBBSI:

OCO3HAHUS LIEHHOCTU YKU3HU, OTBETCTBEHHOTO OTHOILEHUSI K CBOEMY 370POBbIO, YCTAHOBKHU
Ha 3JI0pOBBI 00pa3 >KU3HW, OCO3HAHMS TIOCIEACTBUH W HENPHUATHA BPEIHBIX IPUBBIUCK
(ymorpebneHusi ajKorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTU COONIOACHUS MPaBUII
0€30MacHOCTH NPHU OOPALEHUH C XUMUYECKUMHU BELIECTBAMU B ObITY U pealbHOMN KU3HHU;

5) Tpy1OBOTO BOCIIUTAHUS:

MHTEpeca K MPaKTHUYECKOMY M3YUYCHHIO MpodeccHii U TpyJa pa3IudHOro POAa, YBaKEHHE K
TPyoy ¥ pe3yJabTaTaMm TPYAOBOM MAEATETbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAHMA 10 XWUMHH, OCO3HAaHHOTO BbIOOpa WHIMBUAYAILHOW TPAaeKTOPUU
IPOJOJDKEHUs 00pa30BaHUSl C Y4EeTOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil npodecCuoHaIbHOU NEATENbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aJallTUPOBATHLCS B MPO(ECCHOHABHON CpeIe;

6) PKOJIOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTUYECKHU 11€1€CO00pa3HOro OTHOUIEHUs K MPUPOJE KaK MCTOYHHUKY JKU3HU Ha 3emJe,
OCHOBE €€ CYIIECTBOBaHMs, MOHUMAHUS IIEHHOCTH 3J0pOBOro M Oe3omacHOro obOpasza *KHU3HH,
OTBETCTBEHHOTO OTHOIICHHMS K COOCTBEHHOMY (HU3MYECKOMY U TICUXUYECKOMY 30POBBIO,
OCO3HAHHUS LICHHOCTH COOJIIOICHUS TPaBUJl O€30MacCHOI0 MOBEACHUSI IIPU paboTe ¢ BELECTBAMU,
a TaK)Ke B CUTYaIUIX, YIPOXKAIOIIMX 370POBBIO M KU3HH JIIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TTOTy4aeMble TIPU M3YYCHUN XUMUH, ISl pElIeHus 3a/1ad,
CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHON CpPeoi, TOBBIMIEHHS YPOBHS SKOJOTMUECKON KYJIbTYPHI,
OCO3HaHMA TJ00AJIBHOIO XapakTepa »JKOJIOTMYECKHMX MpoOieM U MyTell ux pelieHus
MOCPEJICTBOM METOJI0B XUMHH;

HKOJIOTHYECKOTO  MBIIUICHUSI, YMEHHUS PYKOBOJICTBOBATHCS WM B II03HABaTEIHHOM,
KOMMYHHUKAaTHBHOHN U COLIMAIbHOM MPAKTHKE.

155.5.4. MeranpenMmeTHsle pe3ynbTaThl. B cocraBe MeTanmpeIMETHBIX pe3yJIbTaTOB
BBIJICJIAIOT 3HAUMMBbIe s (POPMUPOBAHHUS MHUPOBO33PEHUsI OOIICHAYYHBbIE TOHATHS (3aKOH,
Teopus, NMPUHIUI, TUIOTe3a, (aKT, CHCTeMa, IMPOILECC, SKCIEPUMEHT U JIPyroe.), KOTOpbIe
UCTIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YUEOHBIX MpeaMeTax M MO3BOJIIIOT HA OCHOBE 3HAHUU
U3 ATHX NpeaMeToB (OPMUPOBATH MPEJCTaBICHHE O LEIOCTHOW HAyyHOW KapTHHE MUpa, U
yHHMBEpcaJibHble yueOHble JeficTBUA (TO3HaBaTelbHbIE, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
KOTOpBIe 00ecreynuBaT (pOPMUPOBAHUE TOTOBHOCTU K CaMOCTOSITEILHOMY IJIAHUPOBAHUIO U
OCYILECTBIICHHIO  y4eOHOH  JesATeNnbHOCTH. MertanpeaMeTHble  pe3ylbTaThl  OCBOCHUS



o0pa3oBaTeNbHOIl  MporpaMMbl MO XMMHHM  OTpPa)XarOT OBJAJCHHE YHHBEPCATbHBIMU
MO3HABATEIILHBIMU JICHCTBUSMU, B TOM YHCIIE:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUS:

YMEHHE HUCII0JIb30BATh MMPUEMBI JIOTHYECKOTO MBIIUICHUS ITPH OCBOCHHUH 3HAHHIA: PACKPBIBAThH
CMBICT XMUMHYECKHX TMOHATUN (BBIAEIATh HX XapakTepHble TMPU3HAKH, YCTaHABIUBATh
B3aMIMOCBSI3b C JAPYTUMH TOHSTHUSMH), HCIIOJIB30BATh TOHSATHUS IS OOBSCHEHUS OTACIBHBIX
bakToB W SBJICHMI, BHIOMpPATh OCHOBAaHUS U KPUTEPUU IS KIACCH(PUKAIUU XUMHUYECKUX
BEIICCTB M XHMHYECKUX PEAKIUi, YCTaHABIMBATH MPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXKIY
00BEKTaMU HM3y4Y€HHUs, CTPOUTH JIOTHYECKHE pacCykaAeHUs (MHAYKTHUBHBIC, NEAyKTHUBHBIE, IO
AQHAJIOTHH ), TIPOBOJIUTH BHIBOJIBI U 3aKIIFOUCHUS;

yMEHHE NPUMEHATHh B MpOIEcCe MO3HaHHsS MOHATUA (IIPEIMETHBIE M METalpeJAMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, WCIOIB3yeMbIE B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJENbHbIE MPEACTaBICHUS - XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA),
XuMHU4eckas (opMyna W ypaBHEHHE XHMHUYECKOM peakiuu - TpH pPEIIeHUU ydeOHO-
MO3HABATENbHBIX 33/1a4, C YYeTOM OJTHX MOJEJIbHBIX NPEJICTABICHUNA BBIBIATH U
XapaKTepU30BaTh CYIICCTBEHHBIC MPH3HAKUA H3yYaeMbIX OOBEKTOB - XMMHYCCKHUX BEIISCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHbBIE CBSI3U U
MPOTUBOPEUHS B M3yUAEMBIX TPOIECCAX U SBJIICHUSX;

2) 6a30BBIC UCCIIEIOBATENLCKHUE JCHCTBUS:

YMEHHE UCTIOIh30BaTh TIOCTABICHHBIE BOMIPOCH B KAYECTBE HMHCTPYMEHTA TIO3HAHMSI, a TAKKE
B KauecTBE OCHOBHI JJisi JOPMHUPOBAHUS THUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX
CYXIECHU;

MpUOOpETEeHUE OMbITa IO IUIAHUPOBAHUIO, OPraHM3AalMU W TPOBEIACHHUIO YUYECHHYECKHX
HKCIIEPUMEHTOB: YMEHHE HAOII0IaTh 32 XO/I0M TPOIIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €ro
pe3ynbTat, (GopMynupoBaTh OOOOLICHHS W BBIBOJBI IO pe3ysibTaTaM IPOBEIECHHOTO OIIbITa,
UCCIICIOBaHMSI, COCTABIISATH OTYET O IIPOJICTaHHON padoTe;

3) pabora ¢ uHpOopMaIuei:

yYMEHHE BBIOMpATh, aHATH3UPOBATh U UHTSPIIPETUPOBATh WH(OPMAIIUIO PA3IINYHBIX BHJIOB U
dbopM mpencTaBiIeHHs, MOTYYaeMy0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JTUTEpaTypa
XUMHUYECKOTO COJICpP)KAHMS, CIPABOYHBIC TIOCOOMS, pecypchl WHTepHETa), KPUTHUECKU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHUE TMPUMEHSTh Pa3IMIHbIC METOJBI W 3alpOoChl MPU MOUCKE W 0TOOpe WHGOPMAIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMUMBIX JIJISl BBIMOJTHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIPENIeJICHHOTO THUMA, MPHOOPETeHHE OIbiTa B 00JAaCTH WCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIeCHUE KYIbTYPOU aKTUBHOTO HMCIIOJNb30BAHUS PA3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OopMy MpeacTaBIcHUS
uH(pOpMaIllMd ¥ WJUTIOCTPUPOBATH peEIIaeMble 3a/ladyll HECIOXKHBIMU CXEMaMH, IuarpaMMamu,
Ipyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;

YMEHHE WCIIOJIb30BaTh W AaHAIM3UPOBATh B IMpollecce Y4eOHON U HCCIenoBaTeNbCKON
JESTSIILHOCTH HH(POPMAIINIO O BIUSHUU TIPOMBIIUICHHOCTH, CETLCKOTO X03s1CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY>KaIOIe MPUPOTHON CPEIbI;

155.5.,5. Y oOyuaromerocs OyayT chOpMHUpOBaHBI CIENYIONIME YHHBEPCAIbHBIC
KOMMYHHKATHUBHBIC JCHCTBHSI:

YMEHHE 3a/1aBaTh BOMPOCHI (B XOJIe AUAJIOTa U (MJIN) AUCKYCCUH) TIO CYIIECTBY 00CYKIaeMOun
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOTHEHHSI IPEATI0KEHHON 3a/1a4;

MPUOOPETEHUE OIBITA MPE3CHTAIIMH PE3YJIbTATOB BBITOJIHCHUS XHMHYECKOTO IKCIIEPUMEHTA
(;1abopaTopHOTO OIBITA, IA0OPATOPHOU PabOTHI MO MUCCIIETOBAHUIO CBONCTB BEIIECTB, YIEOHOTO
MIPOEKTA);

3aMHTEPECOBAHHOCTh B~ COBMECTHOM €O  CBEpCTHHKAMU  TIO3HABATENBbHOM U
UCCIIEIOBATEIILCKON JICATENEHOCTH TIPH PEIICHHH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE ydeTa
OoOIIMX WHTEPECOB W COIJIACOBAHUS MO3MIMN (00CYyX JAeHHUS, OOMEH MHEHHUSMH, "MO3TOBBIC



TYpMBbI", KOOPAUHALIMS COBMECTHBIX JEHCTBUM, OMPEACIICHUE KPUTEPHUEB IO OLICHKE KayecTBa
BBINTOJIHEHHOM paboTHI U pyTHE);

155.5.6. 'Y oOyuaromerocs Oyayr chOpMUpOBaHBI CIEIYIONIME YHHBEPCAIbHBIC
pEryJISATUBHbBIE IEUCTBUS:

YMEHHE CAMOCTOSTEILHO OMpPENesITh Ied JeSATeNIbHOCTH, IJIaHHUPOBaTh, OCYIIECTBISATH,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BBIOMPATH
HanOosiee 3(G(EKTUBHBIE CIIOCOOBI  pEIICHHWs Y4YeOHBIX M IMO3HABATENbHBIX  3aj]ad,
CaMOCTOATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBIMIOJTHEHUH 3a/laHuil C y4YeTOM IIOJIyYeHHsS HOBBIX 3HAHMM 00 u3ydyaeMbIX OOBEKTax -
BELIECTBAX U PEAKLUSX, OLEHUBATh COOTBETCTBHUE IOIYYEHHOIO PE3YJIbTaTa 3asiBICHHON LIeNy;

YMEHHE UCII0NIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PeJiaraéMble B YCJIOBUH 3a/1aHUM.

155.5.7. IlpenmeTHble pe3yabTaThl OCBOEHUS MIPOTPAMMBbI 10 XMMUU Ha YPOBHE OCHOBHOI'O
o0mrero oOpa3oBaHUsI.

B cocraBe mpeaMeTHBIX pe3yNbTaTOB 10 OCBOCHHUIO O00s3aTEIBHOTO  COJACpIKaHUS,
YCTaHOBJICHHOTO JaHHOM (QenepanpbHOil paboueil mporpaMMoil, BBIAEISAIOT: OCBOEHHBIE
0o0yJaromuMuUCsT Hay4yHbIE 3HAHUS, yYMEHHUS M CIOCOOBI JeHCTBHH, crenuduyecKue s
npenMeTHoi obmactu "Xumus'", BUABl AEATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYyallUsIX.

155.5.7.1. K xonmy oOydenus B 8 Kkiacce y oOyuatomerocsi Oyny chopMUpPOBaHbI
CJIEIyIOIINE MTPEIMETHBIE PE3YJIbTAThl 10 XUMUHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IOHSATHI: aTOM, MOJEKyJa, XHUMHUYECKUU
AJIEMEHT, NPOCTOE BEUIECTBO, CIIOXHOE BELIECTBO, CMECh (OJHOpPOJHAs W HEOJIHOPOJHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYyJspHas Macca, KOJWYEeCTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBas JI0Jii XMMHUYECKOrO 3JIEMEHTa B COEIMHEHUU, MOJISPHBIA 00BbEM,
OKCHJI, KUCJIOTa, OCHOBAHHUE, COJIb, IIEKTPOOTPULIATEIILHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKas
peakuus, KiaccU(UKaIMs peakUui: peaklMM COECIUHEHUS, peaklUu pasIoKEHUs, peakluu
3aMelIeHUs], PeakIuy 00MeHa, SK30- M IHIOTEPMUUYECKUE PEaKIUH, TEIUIOBOM A (deKT peakuuu,
PO aToMa, SJEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, paJnyC aToMa, XUMHUYECKast CBS3b,
NOJIIpHAsl U HEMOJSIPHAs KOBAJCHTHAs CBs3b, MOHHAs CBA3b, MOH, KaTMOH, aHWOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIHsl) B pacTBOPE;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMUYECKUX MOHATHM U MPUMEHATDH 3TU MOHATUS
IIPY ONMCAHHUU BEUIECTB U UX MPEBpAIIECHU;

UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJIEHUS (OPMYJ BELIECTB M ypaBHEHHIt
XUMHYECKHUX PEAKLINN;

OIIpEeJIeNIATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIIEHb OKUCICHHS
AJIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, MPUHAJIEKHOCTh BEIIECTB K OMNPEICIEHHOMY Kiaccy
COEMHEHUH 1o popMyiiaM, BU XMMUYECKOH CBsI3U (KOBaJIEHTHAs U HOHHAs) B HEOPIraHUYECKUX
COETMHEHUSIX;

packpbiBaTh cMbici [lepmonnueckoro 3akoHa JI.MI. MeHneneeBa: 1€MOHCTpUPOBATH
MOHMMAaHHE NEPUONYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[Teproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4YEeHHMsI, 3aKOHa ABOTaJpo, ONUCHIBATh U XapaKTepHU30BaTh TaOIUUHYIO (HopMy
[Teproanueckoil CUCTEMBl XUMHUUYECKUX 3JIEMEHTOB: pa3jivyaTh MOHATHS 'TWIaBHas MOArpynmna
(A-rpynna)" u "mo6ounas noarpynmna (b-rpynmna)", maneie U OosbLINE MEPHOJBI, COOTHOCUTH
0003HaueHusl, KOTOpble UMetoTcs B Tabnuie "[leproanyeckas cucreMa XMMUYECKUX SJIEMEHTOB
J.1. MenpaeneeBa" ¢ 4nCI0BBIMM XapAaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB
(coctaB U 3aps A1pa, 00I1ee YUCIIO FIMEKTPOHOB U PACIPEEICHHE UX 0 AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHWYEeCKHE BEIIECTBA, XHMHUYECKHE
peaknuu (1o YUCITy U COCTaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, 110 TEIULIOBOMY 3D (DeKTy);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOICTBA BELIECTB PA3IMYHbIX KJIACCOB,
NOATBEP)KJasl ONUCAaHME INpPUMEpPaMHM  MOJEKYJSpPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKLINN;



IIPOrHO3UPOBAaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaueCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3JIMYHbIX yCIOBUIX;

BBIUUCIIATE OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JO0JIIO
XUMHYECKOTO 3JIeMEHTa 1O (hopMyJie COSIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
IPOBOJUTH PacyeThl 10 YPABHEHUIO XUMUYECKOHN peaklnu;

IIPUMEHSTh OCHOBHBIE OIEPAallMU MBICIUTEIbHON JESATEIBHOCTH - aHalu3 U CHHTE3,
CpaBHEHHE, 0000lLIeHHe, CHCTeMaTH3allilo, KJIAaCCU(MKALMIO, BbISIBIEHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH - [ U3yUEHUsI CBOMCTB BELLECTB U XUMUYECKUX PEAKLINN, €CTECTBEHHO-
Hay4yHbIE METOAbl IO3HAHWS - HAOJIOJEHHME, W3MEPEHHE, MOJEIUPOBAHUE, HKCIEPUMEHT
(peaJIbHBIN U MBICIICHHBIH);

ClIeZIOBaTh MpaBHJIaM I10JIb30BaHUS XUMHUECKOW MOCY 101 1 1ab0paTopHbIM 000pYI0BAHUEM,
a TaKkKe TMpaBWiaM oOOpalleHUs C BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSAMHU TIO
BBINOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO MOJyYEHHIO M COOMPaHUIO Ta3000pa3HbIX
BEUIECTB (BOJOpOJA M KHUCIOpPOAA), IPUTOTOBIEHHUIO PACTBOPOB C ONPEIECIEHHON MaccOBOM
JI0JIe pacTBOPEHHOI'O BEILECTBA, IUIAHUPOBATh M NPOBOAUTh XUMHUYECKUE 3KCIIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C TOMONIBI0 HMHAMKATOPOB (JIAKMYC,
dbenondranenn, METHIOPAHK U IPYTHE).

155.5.7.2. K xoHumy oOyuenus B 9 kiacce y oOyuaromerocsi Oyny chopMHUpPOBaHbI
CJICAYIOUINE IPEIMETHBIE PE3YJIbTaThl IO XUMUU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHSATHM: XMMHYECKUN 3JIEMEHT, aToM,
MOJIeKyJla, HMOH, KaTHOH, aHHUOH, IPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, BAaJCHTHOCTb,
AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas pEaKlMs, XUMHYECKas CBS3b,
TEIUIOBON 3P PEKT peakiuu, MOJb, MOJISIPHBIM 00bEM, PaCTBOP, IJAEKTPOIUTHI, HEINEKTPOIMUTHI,
DIIEKTPOIUTUYECKAsT MCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecHe, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuy, OKHUCIUTENb, BOCCTAHOBMUTEIb, OKUCIEHHME U BOCCTAaHOBJEHHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBaJICHTHAs, MOHHAs, METa/NIN4ecKas), KpUcTalJInuecKas
pelieTka, KOpPpO3us METaJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKIUH, MPeneabHO
nonyctumas koHuentpauus [1/IK Bemectsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITHH U MPUMEHSTh 3TU MOHATUS
IIPY ONIMCAHWH BELIECTB U UX MPEBPAILECHUN;

UCIOJIb30BaTh XMMHMUYECKYI0 CUMBOJIUKY JJIi COCTaBleHUS (OpMyJl BEUIECTB U ypaBHEHUU
XUMHUYECKHUX PEAKIIUL;

OTpEENATh BAJIEHTHOCTh M CTENEHb OKHUCIIEHHS XMMHUYECKHX DJIEMEHTOB B COEAMHEHHSX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJAacCy COECIWHEHUH IO
dbopMyniaM, BUJI XUMHUYECKON CBS3U (KOBaJICHTHAs, MOHHAs, METAJUINYECKasl) B HEOPIaHUYECKUX
COEMHEHUSX, 3apsil MOHA MO0 XUMHUYECKOW (opmylie, Xapakrep cpeibl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTIMYECKON PeleTKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica Ilepuognueckoro 3axkona J[.M1. MeHneneeBa M JEMOHCTPUPOBATh €roO
MOHMMAaHUE: OINMCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Ileprognueckoil cucTeMbl
XMMHUYECKHX 3JIEMEHTOB: Pa3/inyarh MOHATHUA "TinaBHas moarpynna (A-rpynma)" u "moGouHas
noarpynmna (b-rpynma)", manple u OoJbIIME TMEPUOIBI, COOTHOCHUTH OOO3HAYEHHS, KOTOpPHIC
UMEIOTCA B TEPHOAMYECKON TaONIMIE, C YHUCIOBBIMH XapaKTEpUCTHKAMU CTPOEHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3aps] siipa, o0lee YUCiIo 3JEKTPOHOB U paclpeziesieHue ux
IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB
U UX COCIMHEHHH B Ipeenax MajblX MEepUOJIOB U INIABHBIX MOATPYMIl C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIUPOBATh XUMHUYECKHE JJIEMEHThl, HEOPraHWYEeCKHE BEIIECTBA, XHMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBy y4YacTBYIOIIMX B PEAKIIMU BELIECTB, MO TEIIOBOMY 3¢ dekTy, 1o
M3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);



XapaKTepPHU30BaTh (OMHUCHIBATh) OOMINE U CHEIU(UIESCKHE XUMUUECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPKIasl OIUCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

COCTAaBJIATh YPAaBHEHUS DJIEKTPOJUTHUYECKOM IUCCOLMALMU KHUCIOT, IIEJIOYEd U COJIEH,
MOJIHBIE M COKpAIICHHbIE YpaBHEHUS peakluil HMOHHOro OOMEHa, ypaBHEHHUS peakiui,
MNOATBCPXKAAOIUX CYHICCTBOBAHHUC T€HETUYECKON CBSI3U MCXKAY BCHICCTBAMH PA3JIMYHBIX
KJIACCOB;

PaCKpLIBATb CYHIHOCTDb OKHCINUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ moCcpcACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IMPOTrHO3UPOBATH CBOIICTBa BCIICCTB B 3aBUCHMMOCTU OT HX CTPOCHHA, BO3MOXHOCTU
MPOTEKAaHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTEJIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa Mo (opMyJsie COCTUHEHHS, MAcCOBYIO JOJIO BElIecTBa B PacTBOPE,
IIPOBOJIUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKOU peaKivi;

co0II0AaTh MpaBuiia MOJIb30BAHUS XUMUYECKON MOCY 101 U 1a00paTOpHBIM 000pYyA0BaHUEM,
a TaK¥KC ITIpaBrJia O6paHI€HI/I$I C BCHICCTBAaMH B COOTBETCTBUH C MHCTPYKIHAMMU 10 BBIIIOJIHCHUIO
71a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUI0O U COOMpPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

MPOBOANTh pEaKUWH, MOATBEPKIAIONINEe KAaueCTBEHHBIM COCTaB pa3IWYHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM IIyTEM XJIOPHUAOPOMHI-, HMOIUA-, KapOoHar-, ¢ocdar-, cuiImkar-,
cynbdar-, TUIPOKCUI-HUOHBI, KATHOHBI aMMOHHMSI M HMOHBI H3Y4YCHHBIX  METaJUIOB,
HNPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEILECTB;

MPUMEHITh OCHOBHBIE OINEPALUU MBICIUTEILHON JEATENbHOCTH - aHalu3 W CHHTE3,
CpaBHCHHC, O606HICHI/IC, CUCTCMATHU3alUI0, BBIABJICHUC IMPUYNHHO-CICACTBCHHBIX CBSI3EH - JJISL
M3YYEHHS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIHi, €CTECTBEHHO-HAYyYHbIE METO/IbI TIO3HAHMUS -
HaOJr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIH ).

TEMATHUYECKOE IINTAHUPOBAHUE 8 KJIACC

Ne | Hazpanwme pasznena | Komuuec | DnekTpoHHBIE — 00pa3oBaTeNbHbBIE IeneBsie OpPUEHTHUPHI
(TemsI) TBO pecypcsl pe3ynbTaToOB  BOCIIUTAaHUSA  Ha
4acoB YPOBHE  HAYajbHOTO  OOIIEro
00pa3oBaHU (mporpamma
Bocriutanust MBOY «COIIl Ne
50»)
1 [lepBoHavaNBEHBIC 16 bubmmoreka HOK | LleHHOCTH HAYYHOTO MTO3HAHUS
XUMHYECKHME TIOHSATHSL. https://m.edsoo.ru/00adb59e
bubnuroteka IIOK
https://m.edsoo.ru/00adb6b6
bubnroteka IIOK
https://m.edsoo.ru/00adb7e2
bubnuoteka HOK
https://m.edsoo.ru/00adbch0
2 Baxmnetinme 25 bubnmoreka IIOK | [leHHOCTH HAYYHOTO MTO3HAHUS
MPEICTaBUTEIH https://m.edsoo.ru/00addfe2
HEOPraHUYECKUX Bubmmoreka HOK
BEILIECTB. https://m.edsoo.ru/00ade104
bubnnorexa 1OK
https://m.edsoo.ru/00ade348
bubnnorexa 1OK
https://m.edsoo.ru/00ade48821
3 [lepuoauueckuit 18 bubmmoreka HOK | LleHHOCTH HAYyYHOTO [TO3HAHUS
3aKOH u https://m.edsoo.ru/00ae0d0a
[lepronnaeckas bubmmoreka HOK
CHCTEMa XUMHYECKUX https://m.edsoo.ru/00ad9ch2
2JIEMEHTOB JN. bubnmoreka ITOK
Menzeneesa. https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae4270

CrpoeHue  aTOMOB.
Xumudeckass  CBS3b.
OKHCTUTENBHO-
BOCCTaHOBUTEJIbHbBIE
peakluu.
4 MexnpenmeTHble 9 bubnunoreka HOK | LleHHOCTH HAYyYHOTO MTO3HAHUS
CBSI3M. https://m.edsoo.ru/00adb59e
bubnnorexa 1IOK
https://m.edsoo.ru/00adb6b6
bubnnoTrexa 1IOK
https://m.edsoo.ru/00adb7e2
BbubnnoTrexa 1IOK
https://m.edsoo.ru/00adbch0
OBIIEE 68
KOJIMYECTBO
YACOB I10
YYEBHOMY
TJIAHY
TEMATUYECKOE IINTAHUPOBAHMUE 9 KIIACC
Ne | Hazpanue pasaena | Komuyec | DnekTpoHHbIE — 00pa3oBaTelIbHBIC IeneBsie OpPUEHTHUPHI
(Temsr) TBO pecypcsl pe3ynbTaToB  BOCIHUTAaHUSA  Ha
4acoB YpPOBHE  HAYaJbHOTO  OOIIEro
o0Opa3oBaHUs (mporpamma
Bocriutanust MBOY «COIIl Ne
50%)
1 1.BemecTBo u | 16 bubnmoteka HOK | LleHHOCTH HAYYHOTO MTO3HAHUS
XUMHUUYECKasi peaKius. https://m.edsoo.ru/00adb59e
bubnmoteka ITOK
https://m.edsoo.ru/00adb6b6
bubnuoteka HOK
https://m.edsoo.ru/00adb7e2
bubnuoteka 1IOK
https://m.edsoo.ru/00adbch0
2 Hemerammer u  ux | 25 bubnmnoteka IOK | [leHHOCTH HAYYHOTO MTO3HAHUS
COCTUHCHHUSI. https://m.edsoo.ru/00addfe2
bubnunoreka IIOK
https://m.edsoo.ru/00ade104
bubnunoreka IHOK
https://m.edsoo.ru/00ade348
bubnunoteka IIOK
https://m.edsoo.ru/00ade48821
3 MeTtauisl u ux | 18 bubnunoreka HOK | LleHHOCTH HAYYHOTO MTO3HAHUS
COCTUHECHHUSI. https://m.edsoo.ru/00ae0d0a
bubnuoteka 1IOK
https://m.edsoo.ru/00ad9ch2
bubnuoteka 1IOK
https://m.edsoo.ru/00ae4270
4 Xumus u BbubnnoTrexa IIOK | [leHHOCTH HAYYHOTO MO3HAHUSI.
OKpY’Karolias cpefa. https://m.edsoo.ru/00ae3f50 DKOJIOTHYECKOE BOCITUTAHUE.
bubnnorexa 1OK
https://m.edsoo.ru/00ae4270
bubnnorexa 1OK

https://m.edsoo.ru/00ae0d0a

OBIIEE
KOJIMYECTBO
YACOB
YYEBHOMY
TUIAHY
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https://m.edsoo.ru/00adb7e2
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