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HOACHUTEJBHASA 3AIIMCKA

[IporpamMMa 1Mo XMMHHM Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHHUsl COCTaBJieHA Ha OCHOBE TpeOOBaHUl K
pe3yspTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MpPOrpaMMbl OCHOBHOro oOmiero oOpa3oBaHMs,
npencrasieHHbx B DI'OC 00O, a Takxe Ha OCHOBE ¢eiepanbHON padouelt mporpaMMbl BOCTIUTAHUS U C YUETOM
KOHLICTIIIMKA TpEeNnoAaBaHusl y4eOHOro mnpeaMera «XuMus» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
denepanum.

[IporpamMma o xumMuu AJa€T MpesCTaBICHUE O LENIX, OOIIel cTpareru oOy4eHus, BOCOUTAHUS U Pa3BUTHS
oOyyaroluxcsi CpelcTBaMU Y4YeOHOTrO MpeAMETa, YCTaHaBIMBAaeT o0O0A3aTENbHOE NPEIMETHOE COJepKaHue,
MIPENyCMAaTPUBAET PACHpPENEIECHUE €T0 MO KJIaccaM M CTPYKTYPUPOBAHUE IO pas3jeiiaM U TEMaM IMPOTPaMMBbI I10
XUMHUH, ONpENEIseT KOJIMYECTBEHHbIE M KAYECTBEHHBIE XAPAKTEPUCTUKH COJEPKAHUSA, PEKOMEHAYEMYIO
[IOCJIEOBATENIBHOCTh M3YYEHUS! XUMHUU C YYETOM MEXIPEIAMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTHKHU
y4eOHOro Impolecca, BO3PAaCTHBIX OCOOEHHOCTEH OOyyaroluxcs, ONpeAesseT BO3MOXKHOCTH IpeaMeTa Uit
peannzanuu TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTEIbHON MPOrpaMMBbl Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHMs, a TakXke TpeOOBaHUN K pe3yjapTaTaM OOYYEHHS XMMUM Ha YPOBHE LieJied W3y4YeHUS
MpeJAMETa U OCHOBHBIX BUIOB y4€OHO-TO3HABATEIbHOW NESITEbHOCTH OOYyYaroulerocs 1mno OCBOEHHUIO y4eOHOro
COZIEpKaHMUSL.

3HaHUE XUMUU CIYXHUT OCHOBOH U1 (POPMUPOBAHUS MUPOBO33PEHUS 00YyYaIOIIErocs, €ro NpeCTaBIeHUN O
MaTepualbHOM €IMHCTBE MHUpPa, BAXHYIO pOJb UIrpaloT (GOpMHUpyEMble XHMHEH MpPEICTaBICHUS O
B3aMMOINPEBPALIEHUAX SHEPTUM U 00 SBONIOLMHU BELIECTB B MPUPOAE, O MYyTSIX PEIICHHs II00aibHBIX MpoOsieM
YCTOMYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPhEBOM, YHEPTETUUECCKOM, MUIIEBON U SKOJIOTMYECKON 0€30MacHOCTH,
po0JIeM 3IPaBOOXPAHCHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET pealu3alMyd BO3MOXKHOCTEH JIJIi CaMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYpPbl JIMYHOCTH, €€
o0111eit 1 GyHKIMOHAILHOW IPaMOTHOCTH;



BHOCUT BKJaJ B (POPMHUPOBAHWE MBINUICHUS ¥ TBOPYECKUX CIOCOOHOCTEH OOyYaroniuxcsi, HAaBBHIKOB HX
CaMOCTOSTEIILHON y4eOHOUW JESITEIIbHOCTH, IKCIIEPUMEHTATBHBIX W HCCIEAOBATEILCKIUX YMEHUN, HEOOXOIMMBIX
KaK B IIOBCEHEBHOM KU3HU, TaK U B TPOQPECCHOHATILHON IeATeIbHOCTH,

3HAKOMHT CO CHelU(PUKON HAydIHOTO MBIIUICHHS, 3aKJIaJIbIBAE€T OCHOBBI II€JIOCTHOTO B3TJIs[a HA €IUHCTBO
MIPUPOJLI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM ATarioM B (DOPMUPOBAHUM €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH
00yyJarommxcs;

CrocoOCTBYET (POPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAYYHBIM 3HAHUSAM, K TPHUPOJE, K
YeJI0BEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOE 00pa30BaHUE O0yJarOITHUXCS.

JlaHHbIe HampaBlIeHUs] B OOyYEHUU XHUMUH 00€CTICUMBAIOTCS CIIEU(PUKON coAepkaHusl y4eOHOTo MpeaMeTa,
KOTOPBIM SIBIIIETCS TEJarorMuecky aJalTHUPOBAHHBIM OTPAXKCHUEM 0a30BOM HAyKW XHMMHHM Ha ONpPEACIEHHOM
arane €€ pa3BUTHA.

Kypc xuMum Ha ypoBHE OCHOBHOro oOIero oOpa3oBaHHsS OPHUEHTHPOBAH HAa OCBOCHHE OOYYaIOIIMMHCS
CHUCTEMBI IEPBOHAYAIBHBIX MOHSATUN XMMHUU, OCHOB HEOPTaHMYECKON XMMHUU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX
MTOHATHUN OPTaHUYECKON XUMUU.

CtpykTypa colepkaHusi MPOrpaMMbl MO XHUMHHM C(POpMHpOBaHAa HA OCHOBE CHUCTEMHOIrO MOAXOoJa K e&
m3yuennto. CojpepkaHue CKJIQJbIBACTCS U3 CUCTEMBI MOHSITHUH O XMMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI
MOHATHUM O XHUMHUYECKOW peakuuu. OO0e OSTH CUCTEMBl CTPYKTYPHO OpPraHW30BaHbl [0 TMPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHU HA OCHOBE TEOPETUUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

— ATOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepunoanueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4YE€HHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— IIPEACTABICHUM 00 AJICKTPOJIMTHYECCKOMN JUCCOITMAIINH BEIISCTB B paCTBOPAX.

Teopernyeckre 3HaAHUSI PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU MOJYYCHHBIX U OCMBICICHHBIX (PaKTOB,
Pa3BUBAIOTCS TOCJIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMy, BBIMOJHSSA (YHKIIUA OOBSCHEHUS W
MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHSI U TOJYYEHHUS H3ydaeMbIX
BCIICCTB.



OcBoeHHME MpOrpaMMbl IO XHUMHH CIOCOOCTBYeT (OPMUPOBAHUIO TPEACTABICHUS O XUMHYECKOH
COCTABJIAIONIEH HAYYHON KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, ICHHOCTHOTO OTHOIICHUSI K HAYYHOMY
3HAHUIO W METOJaM IO3HaHuA B Hayke. M3yueHne XUMUM NPOUCXOAUT C NPUBICYECHHWEM 3HAHUW M3 paHEE
U3YYEHHBIX YUEOHBIX IpeaMeToB: « OKpysxatouuit Mmupy», «buonorus. 5—7 knacce» u «Pusnka. 7 Kiacey.

[Ipn wu3yueHWH XUMHH TPOUCXOAUT (OPMHPOBAHWE 3HAHWKW OCHOB XHMMHYECKOW HAyKH Kak OOJacTh
COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUYECKON JAESITEIBHOCTH YEJIOBEKA U KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOM
KyJIbTYphl. 3a7a4a y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUA — BOKHEUIIINX
(GakToB, MOHATHI, 3aKOHOB M TEOPETHMUYECKUX TOJIOKEHHM, JOCTYIMHBIX OOO0OIIEHUH MHUPOBO33PEHUECKOTO
XapakTepa, sS3blKa HayKd, B IPUOOIICHUN K HAYYHBIM METOJIaM MO3HAHUS MPU U3YYCHUU BEIIECTB U XUMUYECKUX
peakiuii, B GOPMUPOBAHUM U PA3BUTHUH MMO3HABATEIbHBIX YMEHUM U UX MPUMEHEHUU B YU4EOHO-TTO3HABATEILHON U
y4eOHO-UCCIIEI0OBATEIbCKOM JAEATEIbHOCTH, OCBOCHUU TIpaBUJl OE30MacCHOrO0 OOpallleHUsi C BEIIECTBAMHU B
NOBCEHEBHOM KU3HU.

[Ipu M3ydyeHUM XUMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaXXKHOE 3HAUCHUE NMPUOOpETH TaKue
LU, KaK:

— (opMHUpOBaHUE WHTEIUICKTYaJIbHO PAa3BUTOM JTUYHOCTU, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSTEIILHOMY MPUHATUIO PEIIEHUHM, CIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUSIM JKU3HU;

— HampaBJEHHOCTh OOy4YEHHs Ha CHUCTEMAaTH4YeCKOe MPHOOIIEHNE OO0YyYalolmUXCsi K CaMOCTOATEIhHOM
MO3HABATENILHON JICSITEIbHOCTH, HAyYHBIM METOJaM TMO3HaHUsS, (OPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE
CITOCOOHOCTEN K XUMHU;

— o0ecrieueHre YCIOBUM, CIOCOOCTBYIOMUX MPUOOPETECHUIO OOYYaIOIMMUCS OIbITa Pa3sHOOOpPa3HOM
NeSTeIbHOCTH, TIO3HAHWUS U CAMOIIO3HAHMUS, KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHIIMM), HMMEIOITUX
YHUBEpCAIbHOE 3HAUCHUE ISl PA3JIMYHBIX BUJIOB ACSATEIbHOCTH;

— ¢dopmupoBanue o0mel (HYHKIMOHATBHOM M €CTeCTBEHHO-HAyYHOM I'PaMOTHOCTH, B TOM YHCJIE YMEHHI
OOBSCHSTH M OIICHUBATH SBJICHHS OKPY>KAIOIIETO MUPA, UCTIOJB3Ys 3HAHUS U OIBIT, TIOJYYCHHBIC MPU U3YUCHUU
XUMUHU, IPUMEHSTh UX TIPU PEIICHUH TPOOJIeM B MOBCEAHEBHOM KU3HU U TPYIOBOU JIEATEIIBHOCTH;



— ¢opMHpoBaHUE y OOYYalOIIUXCS TYMAHUCTUYECKUX OTHOIICHWH, MOHMMAaHUSA LEHHOCTH XHUMHYECKHX
3HAHUM I BBIPAOOTKH PKOJIOTMUECKH I11€JIeCO00pPa3HOro MOBE/ICHUS B ObITY M TPYAOBOU JEATEIBHOCTH B IIEJISIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHOU CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJI0 U CAMOBOCIHMTAHHMIO HAa OCHOBE
YCBOCHHSI OOIIEYEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduisi W HampaBICHHOCTU
JaNbHENIIEro 00y4eHusl.

OO1ree 4ucIO 4YacoB, OTBEAEHHBIX /IS M3YYCHHMS XMMHUU Ha ypPOBHE OCHOBHOTO O0IIEro oOpa3oBaHus,
coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HeJleno), B 9 kitacce — 68 yacoB (2 4yaca B HEJIETIO).

COAEPKXAHUE OBYUYEHUA

8 KNIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XuMHM B )KM3HU 4Y€JIOBEKa. XUMHS B cUcTeMe HayK. Tena u BemectBa. duznueckue
CBOWCTBA BEILIECTB. ArpEeraTHOE COCTOSTHUE BellecTB. [IoHsATHE 0 MeTOJaX MO3HAHUSA B XUMHUU. YHUCThIE BEIIECTBA U
cmecu. CriocoObl pa3/iesieHUs] CMECEH.

ATOMBI U MOJEKYJbl. XUMUYECKHE 31€MEHThl. CHMBOJIBI XUMHYECKUX 3JIEeMEHTOB. [IpocThie U ClOKHBIE
BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas (opmyna. BajneHTHOCTP aTOMOB XHMHYECKHMX OJIEMEHTOB. 3aKOH ITOCTOSHCTBAa COCTaBa
BemecTB. OTHOcUTENbHAs aToMHass Macca. OTHOCHUTENbHAs MOJIEKYJIsipHas Macca. MaccoBasi 10711 XMMHYECKOTO
3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Mosib. MossipHas macca. B3auMOCBsI3p KOJIMYECTBA, MAacChl U YUCIA CTPYKTYPHBIX
eIUHUI] BerecTBa. Pacu€Trl mo popMysiaMm XUMUYECKUX COCTUHCHHM.

OU3NYECKUE U XUMHUYECKHE SIBIICHUS. XUMHUYECKas peakiusi U €€ MPU3HAKU. 3aKOH COXPAHECHUS MACChI
BeIlleCTB. XuMUUeckue ypaBHeHus. Kiaccudukanmss XUMHUYECKMX peakiuil (COCIUHEHMS, Pa3I0KEeHUS,
3aMelieHus, 0OMeHa).

Xumuueckuii IKCnepumenm:



3HaKOMCTBO C XHMMMYECKOH MOCYJ0i, mpaBuiamMu paboThl B JabopaTopuu W mpuéMamMu OOpalieHus ¢
1abopaTopHbIM 00OpY/JIOBaHHWEM, HW3YY€HHE W OMUCaHHe (PU3UYECKUX CBOMCTB OOpPAa3IOB HEOPraHUYECKHUX
BEIIECTB, HaOMO/IeHne ¢u3nueckux (TUIaBlieHHE BOCKA, TasHUE JIbJ]a, PACTUPAHHUE caxapa B CTYINKE, KUIICHUE U
KOHJIEHCAIUs BOJIbI) 1 XUMUYECKUX (TOPEHUE CBEUH, MPOKAIUBAHUE MEIHON MPOBOJIOKH, B3AUMOJICHCTBHUE MEJA C
KHUCIIOTOM) sBIICHUM, HAOJIOIEHWE WM OMNHCAHHWE NPU3HAKOB MPOTEKAHMS XUMHUYECKHMX peakuuid (pasiokeHue
caxapa, B3aMMOJICUCTBHE CEPHON KHCIOTHI C XJOPUAOM Oapus, paszioxeHue ruapokcuma meau (1) mpwm
HarpeBaHuM, B3aUMOJICUCTBUE keye3a ¢ pacTBopoMm conu meau (II), uzydenue cnocoOOB pas3iesieHUs: CMECen: ¢
MOMOIIbI0 MarHurta, (UILTPOBAHUE, BBIMAPUBAHHUE, UCTWUIAIMS, XpomaTorpadusi, NTPOBEICHUE OYHCTKU
MOBapeHHOW COJIM, HAOJIIOJICHUE W OIHCAaHHUE PE3yJIbTaTOB MPOBEICHUS ONBITA, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MacChl, CO3/IaHNE MOJIeNIel MOJIEKYJ (IIIAPOCTEPIKHEBBIX ).

Ba:xuHeiinue npeacTaBuTe I HEOPraHNYECKNX BelIECTB

Bo3nyx — cmeck raszos. CocraB Boznyxa. Kucnopoxm — snemeHT u mpoctoe BemiecTBo. Haxoxnaenue
KHUCIIOpoZa B Tpupoje, (U3MYECKHe M XUMHYEeCKue cBoicTBa (peakuuu ropenus). Oxcunbl. [Ipumenenue
kuciopoaa. CrocoObl MOTyYeHUs KUCIOpoAa B JIA0OPATOPUHM W MPOMBINIIEHHOCTH. KpyroBopoT kuciopoja B
npupoze. O30H — ajuIoTporHas MoAUGUKALIS KACIOPOaa.

TenmoBoit A(PppekT XUMHUUYECKOW peakiuu, TEPMOXUMUYECKHE YPaBHEHMS, D5K30- M JSHIOTECPMHUYECKUE
peakimu. TOIUIMBO: yrojdb M METaH. 3arps3HEHUE BO3]yXa, yCWJIEHHE MapHUKOBOTO 3¢ @dexTa, paspylieHHe
030HOBOTO CJIOSI.

Boaopoa — aneMeHT U npocToe BemecTBo. HaxoxieHne Bogopoaa B npupojie, (GU3NYeCKue U XUMUYECKUE
CBOMCTBA, MPUMEHEHHE, CIOCOOBI osydeHus. Kuciaorsl u conu.

Monsipabiii 00BEM ra3oB. Pacy€Tel M0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckne CcBoOWCTBA BOIbl. Boma kak pactBoputenb. PactBopel. HaceilieHHbIE M HEHACBHIIICHHBIE
pactBOphl. PacTBOpUMOCTB BemiecTB B Bojae. MaccoBas 10Ji1 BEHIECTBA B pACTBOPE. XUMUUYECKHUE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpHUpOAE M B KU3HU 4esoBeka. KpyroBopoT BoIbl B mIpupoje. 3arps3HeHUe
npUpPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOTHBIX BOJI.

Knaccudukanus nHeoprannueckux coenuHeHuil. Oxcuapl. Knaccuduxaiums OKCHIOB: cojieoOpasyromiye
(ocHOBHBIE, KHCIOTHBIE, am(oTepHble) U HeconeoOpasyromme. Homenknarypa okcugoB. Dusmueckue u
XUMUYECKHE CBOMCTBA OKCUIOB. [loydueHne okcuios.



OcHoBanusa. Krnaccudukanuss OCHOBaHMI: IIENOYM M HEpPACTBOpUMBIE OCHOBaHMs. HomeHkiarypa
ocHOBaHMW. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [1orydenne ocHOBaHM.

Kucnotel. Knaccudukamus kucinor. Homenknatypa kuciaor. Ousndeckue U XUMUYECKHE CBOMCTBA KHUCIHOT.
Psan aktuBHocTH MetaiuioB H. H. bekerosa. [lonyuenue kucuor.

Conu. HoMenknatypa cosneil. @u3ndeckrue U XuMHUecKre cBoicTBa coneil. [lonmydyenue coneit.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIPEENICHUE COJIEp KaHUsl KUCIOpOAa B BO3JyXe, MOJIyUYeHHE, cCOOMpaHue, paclio3HaBaHUuEe U
U3y4EHUE CBOMCTB KUCIOpOAa, HAOMIOAeHHE B3aUMOAECHCTBHSI BELIECTB C KMCIOPOAOM U YCIOBHSI BOZHUKHOBEHUS
U TIpeKpalieHusi ropeHus (moxapa), 0O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHUJOB M OMMCAaHWE MX CBOWCTB, MOJYyYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB BOJIOpoJa (TOpeHHE), B3aMMOJEUCTBUE BOAOPOAA C OKCHUIOM
meau (I1) (Bo3MOXHO HCTIONB30BaHUE BUIEOMATEPHATIOB), HAOMOeHIE 00pa3LOB BEIIECTB KOJIUYECTBOM 1 MOJIb,
UCCIIEJOBaHUE 0COOEHHOCTEN paCTBOPEHUS BELECTB C PAa3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C
onpenenéHHON MaccoBOM /101 PAacTBOPEHHOIO BEIIECTBA, B3aUMOJAEUCTBHE BOJABI C MeTallaMd (HATpUEM U
KaJIbLIMeM) (BO3MOKHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB), UCCIEIOBAHUE OOPA3LOB HEOPraHWYECKUX BEIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJEHUE U3MEHEHHSI OKPACKU MHJIUKATOPOB B PAacTBOpPaxX KHUCIOT U ILIEJIOYEH, n3ydeHue
B3aumoiericTBus okcuaa meau (11) ¢ pactBopom cepHOM KUCIIOTHI, KUCJIOT ¢ METalIaMU, PEaKIMi HeUTpaIn3aiuu,
[OJIyYEHHE HEPACTBOPUMBIX OCHOBAaHWMW, BBITECHEHHE OJHOIO MeETajula JIPYTMM W3 PacTBOpa COJM, pPEIIECHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4 110 TeMe «BakHENIINE KIIacChl HEOPTaHUYECKUX COEIUHEHUID.

Hepuoauuyeckuit 3axkoH u Ilepumoamueckasi cucrema xumudeckux 3iemeHtoB JI. M. Menpaeseesa.
Crtpoenue atoMoB. XumMH4yecKkasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIC PeaKIUH

[lepBble MOMBITKK KiIacCU(UKAIIMU XUMUYECKHX JJIEMEHTOB. [lOHsITHE O Tpymnmax CXOJHBIX JJIEMEHTOB
(IenoYHbIE M IIETOYHO3EMENIbHbIE METAaJJIbl, TajOreHbl, WHEPTHbIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT
aM(poTepHbIE OKCUIBI U TUAPOKCHUIBI.

Ilepuonnueckut 3akoH. Ilepuoamueckas cucrema xumuuyeckux odiaeMmeHtoB J[. WM. Menzgeneesa.
Kopotkonepuoanass u anmuaHonepuonHas (opmel [lepuogmdeckoit cuctempl XUMUYecKkux smeMeHtoB JI. H.
MenpneneeBa. Ilepuonbl u rpymmbl. OU3NYECKUN CMBICT NOPSAKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIILI
DJIEMEHTA.



Crpoenune aromoB. CoctaB aTomMHbIX sifep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 000J0YEK
atoMOB mepBbIXx 20 xumuueckux s3neMeHTOB llepmommueckon cucremsl [[. WM. MenaeneeBa. XapakrepucTuka
XMMHMYECKOT'0 3JIEMEHTA 110 ero noyioxenuro B [lepuoanueckoint cucreme /. . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJIlyCca aTOMOB XMMHUYECKUX JJIEMEHTOB, METAIUIMYECKUX U HEMETAIUNINYECKUX
CBOMCTB IO IPYIIAaM U IEPUOIAM.

3nauenue llepuoanueckoro 3akoHa u IleprognMyeckoil CUCTEMBI XMMHUYECKHX 3JEMEHTOB JJIA Pa3BUTHUS
Hayku 1 npaktuku. Jl. 1. MenneneeB — yu€HbIN U IPaKIaHNH.

Xumunyeckas cBsizb. KoBajeHTHas (HOJSpHAs U HEMOJSPHASA) CBSA3b. DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX
aneMeHTOB. VIOHHAas CBSI3b.

Crenenb okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoliecchl okuciaeHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lioB BELIECTB METAIJIOB M HEMETAJIOB, B3aUMOJICHCTBUE TMAPOKCHIA LIMHKA C PACTBOPAMHU
KHCJIOT W LIEJNOYEH, IPOBENCHHUE OIBITOB, WUIIOCTPUPYIOUIMX IPHUMEPBl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHHUS).

Mesicnpeomemmuboie cea3u

Peanmu3anms MeEXIpEeOMETHBIX CBA3€H IpU M3YYEHHMM XUMUUM B &8 KJAcC€ OCYLIECTBISETCS 4epes3
UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUHbIX MOHATUM, TaK W TMOHATUH, SBISAIOLIUXCS CUCTEMHBIMU JIs
OTJIETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TMOHATHS: HAy4yHbId (DAKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJU3, CHUHTE3,
KJ1accu(ukanys, NnepuoIMYHOCTb, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

®uznka: Matepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUA, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA,
AIIEKTPUYECKHUI 3apsill, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSTHHE BEIeCTBa, ras, (PM3MYECKUe BEIMYWHBI,
€AMHUIIBI U3MEPEHMSI, KOCMOC, TIaHeThl, 3BE3/b1, COJTHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAEMbIE, TOIUIMBO,
BOJHBIE PECYPCHI.

9 KUIIACC



BemecTBo M XUMHUYeCKas peakuus

[lepuonnueckuii 3akoH. [lepmonnueckas cucrtema xumudeckux anemeHToB J[. M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHN CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAJIHS, KAIbIUA
U UX COCIMHEHUU B COOTBETCTBHHM C MOJIOKEHUEM 3JIEMEHTOB B [leprnoanueckoi cUCTEME U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemecTBa: BUJIBI XUMUYECKOW CBSA3U. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOMCTB
BEIIECTBA OT TUIA KPUCTALTNYECKOU PEIIETKHA U BUJIA XUMUYECKOMN CBSI3HU.

Knaccudukanys 1 HOMEHKJIaTypa HEOPTAHHYECKUX BEMIECTB. XMMUYCCKHAE CBOMCTBA BEIIECTB, OTHOCSIINXCS
K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCIMHEHUM, TEHETUUECKAs! CBSI3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanus XuMUYECKUX peaKIUi MO pa3dudyHbIM MPU3HAKaM (M0 YUCIY M COCTaBYy y4YacCTBYIOIIUX B
peaKkIuu BEIIECTB, MO TEMI0BOMY 3G (}EKTy, 10 U3MEHEHUIO CTENEHEeW OKUCICHUS XUMHUYECKUX AJIEMEHTOB, IO
00paTUMOCTH, 10 YYACTHUIO KaTallu3aTopa). IK30- U SHIOTEPMUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE YPABHEHHUS.

[TonsiTue 0 CKOpOCTHM XuUMHUYECKOM peakiuu. [loHsiTHE 00 O0OpaTUMBIX W HEOOPATHUMBIX XUMHUYECKHUX
peakuusax. [loHaTHE O TOMOIEHHBIX M I'E€TEPOreHHBbIX peakiusax. [lonsaTue o xaranuse. I[loHsATHE O XMMHYECKOM
paBHOBecUU. DAKTOPHI, BIUSAIOIIAE HA CKOPOCTh XUMUUYECKOU PEAKLIMU U ITOJI0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIC PEAKIMK, JJIEKTPOHHBIN OajaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOM
peakunu. COCTaBIICHME YPABHEHUM OKHUCIMTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMKA C MCIOJIb30BAHUEM METOJa
AJICKTPOHHOTO OajaHca.

Teopus AEKTPOIUTHUECKON JUCCOLMAIIUN. DJICKTPOIUTHI U HEJIEKTPOIUThI. KaTHoHbl, aHnOHBI. MexaHu3m
JUCCOIMAIIMY BEIIECTB C PA3IMYHBIMU BUIAMHU XUMHUUYECKOUM cBsi3u. CteneHb nuccouuaruu. CuibHbIE U clla0bie
3JIEKTPOJIUTHI.

Peakunu moHHOTO OOMEHa. YCJIOBHUS MPOTEKAHUS pPEaKIM MOHHOTO OOMEHa, TOJIHbIE M COKpaIlEHHbIC
WOHHBIC ypaBHEHHS peaknuii. CBOWCTBa KHCJIOT, OCHOBAaHMW M COJEM B CBET€ TNPENCTABICHUN 00
BJICKTPOJIUTHYECKON nucconuanuu. KadecTBeHHbIE peakinu Ha MOHBIL. [loHATHE O THIPOIU3€E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMM KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEHIECTB — METAUIOB M
HeMeTa/uioB (Tpadurta M amMasa), CIOKHBIX BEIIECTB (XJIOpHUAa HATPUs), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakinu OT BO3JECUCTBHS Pa3IUYHBIX (PAKTOPOB, MCCIEIOBAHUE JJIEKTPOMPOBOJHOCTH PACTBOPOB
BEILIECTB, MpOIECCa TUCCOLMAIIMU KHUCIOT, IIeo4Yel u cojiel (BO3MOXKHO HCIIOJIb30BaHUE BHUIACO MaTepUalioB),



MIPOBEJICHUE OTBITOB, MILTIOCTPUPYIOIINX MPU3HAKU MPOTEKAHUS peaKlnii HOHHOTO oOMeHa (00pa3oBaHHE OcajKa,
BBIJICJICHHE ra3a, 00pa30BaHHUE BOJbI), ONBITOB, HILTIOCTPUPYIOIINUX MPUMEPHI OKUCIATEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy pas3yioKeHUs, COeAUHEHHS ), paclio3HaBaHWEe HEOPraHWYECKUX BEIECTB C MOMOIIbIO
KAUE€CTBEHHBIX PEAKLINI HA HOHBI, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a]1a4.

Hemeranibl u MX coeiMHEHUA

OOmias xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETIEHU OKHCIICHUSI.
Crpoenue U (pU3MUYECKUE CBOMCTBA MPOCTHIX BEHIECTB — I'AJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha MPUMEpE XJIOpa
(B3auMozielicTBUE C METaJulaMH, HEMeTallaMu, Iienodamu). XiyopoBopopord. CoiisiHas KUCIIOTa, XUMHUYECKUE
CBOMCTBA, IOJY4YEHUE, NMpUMEHEHue. [IeficTBHE XJopa M XJIOPOBOAOPOJA Ha OpPraHu3M 4elloBeKa. BakHelmue
XJIOPUJIBI U X HAXO0KJIEHUE B IPUPO/IE.

O6mas xapakrepuctuka 37eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepPHbIE CTENEHU
okucieHuss. CtpoeHue U (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa U Cepbl. AJUIOTPOIHBIE
MOIU(DUKAIMA KHUCIIOpOAa U cepbl. XUMHUYECKHE cBoicTBa cepbl. CepoBOAOpOAd, CTpOEHHUE, (U3UUYECKUE U
XUMHUYECKHEe cBOMcTBa. OKCHUJIBI Cepbl KaK MPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa, pusnueckue u
XUMHUYECKUE CBOMCTBA (0OOIIME Kak MPEACTAaBUTENS Kilacca KUCIOT U creuuduueckue). XUMHUUYECKUE Peakluu,
JeXalire B OCHOBE MPOMBIIUIEHHOIO CIOc00a MOJydeHHs CepHOU KUCHOThI. [IpumeHenue cepHoii kuciaotel. Conu
CEpHOI KMCIIOThI, KauyeCTBEHHasl peakius Ha cyinbdar-uoH. HaxoxneHue cepbl U €€ COeIMHEHUN B IPHUPOJIE.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeibl COETUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsi3HEHUE BO3/1yXa U
BOJI0OEMOB), CITIOCOOBI €r0 MPEOTBPAICHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHBIC CTENECHU
OKHUCJEeHHUsS. A30T, pacnpocTpaHeHUE B mpupone, pU3MUYEeCKue M XUMHUYECKHe CBoMcTBAa. KpyroBopor azora B
npupone. AMMuUak, ero Gu3NYecKue U XMMHUYECKHE CBOWMCTBA, MOJyuyeHue U npumeHeHue. Coiau aMMOHUS, MX
(puznyeckue 1 XuMU4eCKe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakiiys Ha MOHbl aMMOHHUS. A30THas KUCIIOTA,
e€¢ mnonyueHue, (U3MYECKME M XMMHUYECKHE CBOWCTBa (00IIME KaK MPEICTABUTENsl KJacca KHCIOT H
cnenuguueckue). lcrnonb30BaHWEe HUTPATOB M COJIEM aMMOHHMS B KayeCTBE MHHEPAJbHBIX YI0OpEHUH.
XVWMHUYECKOE 3arpsi3HEHHE OKPY’KAOIIEH Cpeibl COEIMHEHUAMHM a30Ta (KUCIOTHBIE JI0XKIH, 3arpsi3HEHUE BO3/1yXa,
mouBbl U BOJOEMOB). Docdop, amrorpornnbie Momupukanuu Gocdopa, Gusnueckrue U XUMHUECKHUE CBOWCTBA.



Oxcun dochopa (V) u dpochopHas kucnora, GU3NIECKUe U XUMUIECKHAE CBOWCTBA, MoidydeHue. Vcmonp3oBanue
¢docdaroB B kauecTBE MUHEPATBHBIX YA0OPEHUH.

OO6mias xapaktepucThka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTE€pHbIE CTENECHU
OKHUCJICHUS. YTIEpOJl, aNIOTPOIHbIE MOAU(UKAIIMK, PacHpOCTpaHEHUE B MPUPOJE, GU3HUECKHE U XHUMHYECKUE
cBoiictBa. Ancopbuus. Kpyrosopor yriepoma B mpuponae. Okcuasl yriaepoaa, ux (U3NYeCKne W XUMHYECCKUE
CBOICTBA, ICUCTBUE HA KUBHIC OPTAHU3MBI, TTOJIYYCHUE W MMPUMEHEHHUE. DKOJOTUUECKHE MPOOJIEMBbI, CBSI3aHHBIC C
okcuaoM yriepona (IV), runotesa ramo0anbHOTO MOTEIJICHHS KIIMMAaTa, TApHUKOBBIN 3(pQeKT. YronpHas KUCI0Ta U
e€ conm, UXx (uU3MYecKHe UM XMMUYECKHE CBOMCTBA, MOJyuYeHHE U TNpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHkbl. Mcnonbs3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO3UCTBE.

[TepBoHavYaTbHBIC TTOHATHS 00 OPTaHUYSCKUX BEIIECTBAX KaK O COCMMHECHHSIX yrieposa (MeTaH, 3TaH, dTHICH,
aIleTUJICH, ATaHOJI, TJIMIICPHUH, YKCYCHasl KUCIOTa). [IpupoHbie NCTOYHUKHU YTIIEBOIOPOIOB (YTOib, MIPUPOTHBIHA
ra3, He(dThb), MPOIYKTHl HX MepepaboTku (OEH3WH), UX POJIb B OBITY U MNpombilUieHHOCTH. [loHATHE O
OMOJIOTUYECKHU BaXKHBIX BEIIECTBAX: KHUpPAX, Oelikax, yriaeBojax — U UX POJU B KU3HM uyeJoBeka. MarepuaibHOe
€MHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHECHUM.

KpemHuuii, ero ¢uznueckue U XMMUYECKHUE CBOICTBA, MOJydyeHUE U npuMeHeHue. CoeMHEeHus: KpEMHUS B
npuponae. OOume mnpexactaBiaeHus o0 okcuae kpemMHus (IV) u  kpemuueBoidt kuciore. CHIIUKATBI, WX
UCIIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeWIlne CTpOUTENbHBIE MaTepUalibl: KepaMHKa, CTEKIIO,
IeMeHT, OeToH, xene300eToH. I[IpoGrembl 0€30MaCHOTO0 MCIOJIB30BAHUS CTPOUTENBHBIX MaTEepHaNOB B
TMOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

H3ydeHUEe OOpa3IoB HEOPTaHWYECCKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, TPOBEICHHWE Ka4eCTBEHHBIX
peakiuii Ha XJOPUI-MOHBI W HAONIOACHHE MPU3HAKOB WX MPOTEKAHUS, OMbBITHI, OTPaKAIOIIHE (PU3NUECKHE H
XUMUYECKME CBOWCTBA TajJOTEHOB U WX COCAWHEHWH (BO3MOXHO HCIIOJIH30BAHUE BUIACOMATECPUATIOB),
O3HAaKOMJIEHUE C 00pa3laMM XJOpHUJOB (TrajJoreHHUIOB), O3HAKOMJIEHUE C OOpa3llaMHu Cephl U €€ COCAUHEHUSIMU
(BO3MOXKHO HCTOJIb30BAaHUE BHUEOMATEpUaioB), HAOJIOJICHUE TMpoliecca OOYIJIMBaHMS caxapa ToJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCIOTHI, HM3yUYCHHE XHUMHYECKUX CBOWCTB pa30aBICHHOW CEPHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHOM peakIuu Ha Cyiab(haT-uoH U HaOII0IeHNE MpU3HaKa €€ MPOTeKaHUs, O3HAKOMJICHUE C
dbu3uyeckuMu CBOMCTBaMM a3o0Ta, Gochopa U UX COCIUHEHUH (BO3MOXKXHO HCIIOJIB30BAaHUE BHUACOMATEPHAIIOB),



oOpasmamu a30THBIX U (OCPOPHBIX YHOOpeHUH, MONydeHHE, cCOOUpaHue, pacro3HaBaHWE W M3YyYCHHE CBOMCTB
aMMHaKa, TPOBEJCHNE KAYeCTBECHHBIX PEAKIMA Ha WOH aMMOHHUSA W (ocdar-woH W M3ydeHHE TMPU3HAKOB X
NPOTEKaHMs, B3aUMOJCHCTBHE KOHLEHTPUPOBAHHOW A30THOM KHUCJIOTHI C MeEIbl0 (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), U3YUEHUE MOJIETIEH KPUCTAIUIMYECKUX PEHIETOK anMasa, rpadura, ¢yiepeHa, 03HaKOMIICHHE
C TIPOIIECCOM aJCOpOLMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U YCTPONCTBOM MPOTUBOrasa,
MoJy4yeHue, coOMpaHue, pacrno3HaBaHUME M M3YUYEHUE CBOMCTB YIJIEKHCIIOrO Ta3a, MPOBEICHHE KaueCTBEHHBIX
peakuii Ha KapOOHAT W CUJIMKAT-UOHBI U M3YyUYCHHE MPU3HAKOB UX MPOTEKAHHUS, O3HAKOMIICHHE C MPOAYKIHEH
CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE IKCIEPUMEHTAIBHBIX 3a7a4y N0 Teme «BakHeullne HeMeTaluIbl U HX
COEIUHEHUSD.

MeTaJsibl U MX COeTMHEHUS

OOmass XapakTepUCTHKA XUMHUYECKMX JJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HX TMOJIOKEHUS B
[Tepuoauueckoii cucteme xumuueckux anemeHToB . . MenneneeBa u crpoeHusi aroMoB. CTpPOCHUE METAIIIOB.
Merannuyeckasi CBSI3b U METAJUIMYECKAs] KPUCTAUIMYECKAs PEIIETKA. DJNEKTPOXMUMHUYECKHN P HANPSKEHUN
MeTaioB. Pu3nueckue U XUMUYECKUE CBOMCTBA MeTauioB. OOmme crnocoObl mojiydeHus: MetayioB. [lonstue o
KOPPO3UU METaJJIOB, OCHOBHBIE CIOCOOBI 3alUThl MX OT Koppo3uu. CriaBbl (CTadb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY Y IPOMBIIIJIEHHOCTH.

[Ilemounbie MeTabl: nojoxenue B [lepuoanyeckon cucreMe xumuueckux snemeHtoB Jl. . Menpaeneena,
CTPOCHHE HX aTOMOB, HaxoxKJeHHWe B mpupoje. Pusnyeckrue M XUMHYECKHE CBOMCTBa (Ha MpUMEpPE HATPUS U
kanust). OKCUbl ¥ TUAPOKCUIBI HATpUsI U Kaus. [[pruMeHeHne meI0UHbIX METaIOB U X COCTUHECHUI.

[[lenouyHo3eMeNbHBIE METAJUIBI MAarHuil M KaJdbLMil: MOJIO)KEHUE B lleproanueckorl CHUCTEME XMMHYECKUX
anemeHntoB J[. M. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxOXKJICHHE B mpupoaec. PU3NUECKHE U XUMHUYECKHUE
CBOMCTBA MarHusi U Kanblus. BaxuHeliie coeMHEHUsT Kanblus (OKCUI, TUAPOKCUI, coyr). JKECTKOCTh BOABI U
CIOCOOBI €€ YCTpaHCHHUSI.

AsnroMuHuA: nosiokeHue B Ilepuognueckoit cucreme xumudeckux snemeHtoB Jl. M. Menneneesa, ctpoeHne
aToMa, HaxOoXJIeHUe B npupoje. Puznueckue U XUMHUYECKHUE CBOMCTBA allfoMUHMsI. AM(OTEpHbIE CBOMCTBA OKCHIA
Y TUAPOKCHUA ATFOMUHUSL.



Keneszo: monoxenue B llepmonnueckon cucreme xummyeckux sneMeHTOB [[. M. MenaeneeBa, cTtpoeHue
aToMa, HaxoXXJIeHue B mnpupoje. Pusnueckue U XMMUYECKUE CBOMCTBA kene3za. OKCUAbL, TUAPOKCUIBI M COJHU
xenesa (II) u sxxenesa (I11), ux cocras, cBOHCTBa U MOJy4YCHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHUE C o0pa3liaMH METAJUIOB M CIUIABOB, WX (PM3HMYECKUMHU CBOMCTBAMHU, U3YUYEHHE pPE3YyJbTAaTOB
KOPPO3UH METAJUIOB (BO3MOXHO HCIIOJIb30BAaHUE BHUAEOMATEPUAJTIOB), OCOOEHHOCTEHW B3aMMOJEWUCTBHUS OKCHJIA
KaJIbI[Usl U HATpUs C BOJOW (BO3MOXHO HCIIOJIb30BAHHE BUICOMATEPHUATIOB), MCCIICIOBAHUE CBOMCTB >KECTKOM
BOJIbI, IIpollecca TOPEHHs jKejie3a B KHUCIOpoJe (BO3MOXKHO HCIOJb30BaHUE BHUIECOMATEPUATIOB), MPU3HAKOB
IPOTEKaHUsI KaYeCTBEHHBIX PEaKIMii HAa MOHbBI: MarHus, KaJblids, aJlOMUHMS, [IMHKA, kene3a (I1) u xenesza (I11),
Menu (II), mHaGmromeHre W omucaHWe TPOILIECCOB OKpAIlMBaHUS IUIAMEHUM WOHAMM HATpHsl, Kl M KaJbIUs
(BO3MOXHO MCHOJIb30BAaHUE BUAECOMATEPUAIIOB), UCCIEIOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATIOMUHUSA U
TUAPOKCUA IUHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 N0 TeMe « BaxkHelIlne MeTaJlTbl U UX COCIUHEHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTtBa m Mmarepuanbl B IOBCEAHEBHOW W3HM 4YEJOBEKAa. be30macHoe HCMOJb30BAaHUE BEIIECTB H
XUMUYECKUX peakiuii B ObITy. [lepBas moMoIIb Npy XUMHUYECKUX 0KOraxX U OTPaBJICHUSIX.

XVMMHUYECKOE 3arpsi3HEHHE OKPY’Karollei cpeabl (mpeaenabHas A0MyCcTUMas KOHUEHTpalUs BEIIeCTB, ajee —
[TK). Posib XxuMuu B peIeHUH KOJIOTUYECKHUX MTPOOIIEM.

Xumuueckuii IKCnepuUMenm:

n3y4yeHue o0Opa3loB MaTepuaioB (CTEKIIO, CIIaBbl METAJNIOB, TOJIUMEPHBIE MAaTEPUAIBI).

Mesicnpeomemmuoie cea3u

Peanuzanuss MeXNpeaMETHBIX CBS3€M MpU HM3yYeHHMH XUMUU B 9 Kjacce OCYIIECTBICTCS 4Yepe3
WCIIOJIb30BaHNE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W TOHSATUH, SIBIISIIONIUXCS CHUCTEMHBIMH IS
OT/ICJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TMOHATHS: HAy4dHbId (DAKT, TUIOTE3a, 3aKOH, TEOpHUs, AaHAJM3, CHUHTE3,
Kjaccudukanus, MepuoaudHOCTh, HAONIOACHUE, HKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHHUE, MOJIEIb, SBICHHE,
MapHUKOBBIN 2P (HEKT, TEXHOIOTHSI, MATEPUAIIBI.

®dusuka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA,
ANEKTPUYECKUUN 3apsijl, MPOBOJHUKH, MOJYNPOBOJAHUKHU, NUAJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJO, 00BEM,



arperaTHoe COCTOSTHHE BEIIECTBa, T'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAITMUECKAs! peIETKa, CIUIaBbl, (pu3ndecKue
BEJIMYUHBI, STUHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢otocuHTe3, ApIXxaHWe, OMOcdepa, IKOCHCTEMa, MUHEPAIbHBIC YIOOPEHUS, MHKPOIJICMEHTEHI,
MaKpO3JIEMEHTHI, TUTATeIHHBIC BEIICCTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI, TMOJE3HBIE HCKOMAEMbIE, TOIUIMBO,
BOJIHBIC PECYPCHI.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O OOIIETr0 OOpa3oBaHUs JOCTHIAIOTCS B XOJ€
0oOy4eHHs] XMMUU B €IUHCTBE YYEOHOW M BOCIUTATEIBHON AEATEIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMHU
POCCHUICKUMHU COIMOKYJIBTYPHBIMH M TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSMH, MPUHSATHIMU B OOIIIECTBE MPaBUIAMHU
U HOpMamMH TIOBEJEHUS U CIOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS, CaMOpa3BUTUS W COLMAIM3ALUU
00yyaroImuxcs.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIINXCSI PYKOBOJICTBOBATHCSI CUCTEMOW MO3UTUBHBIX
LEHHOCTHBIX OPUEHTALMI U PACIIUPEHUE OIBITA JIESITEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprMoTH4YECKOr0 BOCIMTAHUSA:

LIEHHOCTHOIO OTHOILIEHHSI K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY W HAy4YHOMY HACIEIUIO,
NOHUMAaHUS 3HAYCHUS] XUMHUYECKOW HAYKH B )KU3HU COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAETh TIOCTOBEPHOM
uH(popMaImeil 0 NepeoBbIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOM U OTEUECTBEHHOW XMMUHU, 3aMHTEPECOBAHHOCTH
B HAY4YHBIX 3HAHUSIX 00 yCTpOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NOPEICTaBICHUS O COLMAIbHBIX HOPMAaX M TPABWIAX MEXKIUYHOCTHBIX OTHOUIEHUH B KOJUIEKTHUBE,
KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOUIECTBEHHO IIOJIE3HOM, y4eOHO-UCCIEeN0BATENbCKOW, TBOPUECKOU H



IpPYTUX BUJAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATENbHOCTU MPHU BBINOJHEHUU
y4eOHBIX, MMO3HABATEIBHBIX 33J]1a4, BBIMOJHEHUN XUMHUYECKHUX JKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX IMPOCKTOB,
CTPEMJICHHUS K B3aMMOINOHMMAHUWIO U B3aWMOIIOMOIIM B TIPOLIECCE€ ITOM y4ueOHOUM AesiTeNIbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBAPHUIIEH C MO3ULIMUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHMsI MIOCJIEICTBUM ITOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

MHPOBO33PEHYECKUE TPEACTABICHHUS O BEIIECTBE U XUMUYECKON PEaKIIMU, COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKd M COCTABJISIONIME OCHOBY JUIsl MOHUMAaHHUs CYIIHOCTH HAYyYHOM KapTHUHBI MHDPA,
npencTaBlieHdss 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPHUPOJIbI, B3aMMOCBSI3SIX YEJIOBEKA C MPUPOJHOMN
CpenoH, O pOJIM XMMHUU B MO3HAHUYU 3THX 3aKOHOMEPHOCTEM;

MO3HAaBaTeJIbHbIC MOTHUBBI, HANPaBJICHHbIC HA TOJIYYEHHWE HOBBIX 3HAHUW MO XUMHHU, HEOOXOJUMBIC IJIs
OOBSCHEHHS] HAONIOAEMBIX TPOIECCOB M SBICHUN, TMO3HABATEIbHOW, WHOOPMAIMOHHOW U YUTATEIHCKON
KyJbTYPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIHLHON PabOThl C yUeOHBIMU TEKCTAMH, CIIPABOYHOM JUTEPATYpPOH,
JIOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpEC K OOYYEHHIO U MO3HAHUIO, JHOO03HATENIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpa30BaHMIO,
MIPOEKTHOM M UCCIEA0BATENIbCKON AESTENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH U YPOBHS 00y4YeHUS B
JlaJdbHEHIIIEM;

4) gpopMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH »W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO, YCTAaHOBKH Ha 3J0POBBIN
00pa3 KU3HU, OCO3HAHUE MOCJIECACTBUNA U HEMPUSATUE BPEIHBIX MPUBBIUEK (YIMOTPEOJICHHUS aJIKOTOJIsI, HAPKOTUKOB,
KypeHusi), HEOOXOAUMOCTH COOIIO/ICHUsI TTpaBUJl 0€30MaCHOCTH MPU OOpAIEHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B
OBITY U peabHON KU3HU;

5) Tpy10BOro BOCIMTAHMS:

UHTEpPEC K MPAKTUYECKOMY M3Y4YEHHUIO Tpodeccuil M Tpyda pa3IudHOTO pojaa, yBaXKeHUE K TPyAy H
pe3yJbTataM TPYJIOBOW NESITEILHOCTH, B TOM YHCJE HAa OCHOBE NMPUMEHEHMS MPEIMETHBIX 3HAHWUU MO XHMUH,
OCO3HAHHBINM BHIOOP WHIUBUIYAIBHON TPAEKTOPUU MPOIOKEHHS] 00pa30BaHMs ¢ YYETOM JTMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTH K XUMHUH, OOINECTBEHHBIX HWHTEPECOB U TMOTPEOHOCTEH, yCHemHoW MnpodecCHoOHAIbHON
NEATEeIbHOCTU U PAa3BUTUSI HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MPO(ECCUOHATILHOMN Cpejie;



6) 3K0JIOrN4eCKOro BOCIIMTAHMS :

AKOJIOTMYECKHU 1IeJIECO00pa3HOe OTHONIIEHHWE K MPUPOJE KaK HCTOYHUKY JKM3HU Ha 3emile, OCHOBE €&
CYIIIECTBOBaHMS, IOHUMaHUE IIEHHOCTH 370pOBOr0 M Oe30macHOro odpasa >KHW3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (M3HMYECKOMY M IICUXMYECKOMY 3J0pPOBBIO, OCO3HAaHUE IICHHOCTH COOJIOJICHHUS TPaBUII
0e30macHOr0 MOBEICHUS MPU pabOTe C BEIISCTBAMH, a TAKXKE B CHUTYAIHSAX, YTPOXKAIOIINX 30POBBIO0 U JKH3HU
JIIOACH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YUYEHUM XUMHH, JJIS PEIICHUS 3aj]lay, CBSI3aHHBIX C
OKpY’Karolel MpUPOIHON CPeIoN, JJIsI TIOBBIIICHUS YPOBHS IKOJIOTHUECKON KYJIbTYpPBI, OCO3HAHUS TJ100aJIbHOTO
XapakTepa SKOJOTHMYECKUX TPoOjeM W IyTeH HUX PEIICHHS IOCPEJICTBOM METOJOB XHMHH, KOJOTHYECKOTO
MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MTO3HABATEIbHONW, KOMMYHUKATUBHON U COIMAIIBHON MPAKTHKE.

METAINIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MerampenMETHBIX PE3YyJIbTATOB BBIICIAIOT 3HAYMMBIC JJI1 (POPMHPOBAHHUS MHUPOBO33PEHUS
oOIIeHayYHbIe TTOHATUS (3aKOH, TEOPHs, NMPUHIIMI, TUIIOTe3a, (haKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPyTroe.),
KOTOPBIE MCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX IpeAMETax U IMO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ITUX
npeaMeToB (popMHUpPOBATH MPEACTABICHUE O IIEJOCTHOW HAyYHOW KAapTUHE MHUpPA, U YHUBEPCAJIbHBIC Y4eOHBIE
nerictBusl (MO3HABATEIbHbIE, KOMMYHHMKATHUBHBIC, PETYJISITUBHBIC), KOTOphIE oOecrneunBarOT G(HOpMUPOBAHUE
TOTOBHOCTH K CAMOCTOSATEIIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHON IeATCIIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jjoruyeckue AeMCcTBUA:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHUM 3HAHMUM: PACKPHIBaTh CMBICT
XUMUYECKUX TIOHATUM (BBIACISAT, HMX XapaKTEpHbIE NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMHU
MIOHATHSIMU), UCIIOIB30BaTh MOHATHS I OOBSCHEHHS OTICIBHBIX (DaKTOB W SBJICHHUH, BHIOMPATh OCHOBAHUS H
KpUTEPUHU ISl KiIacCU(UKAIIMN XUMHYECKUX BEIIECTB W XUMUYECKUX PEaKIHi, YCTaHABIMBATh MPUYUHHO-
CICACTBEHHBIC CBSI3M MEXAY OOBEKTaMH W3Yy4YE€HUsS, CTPOUTH JIOTUYECKUE pacCCyX IeHUs (MHIYKTUBHBIE,
JeyKTUBHBIE, 10 aHAJIOTHH ), JIeJIaTh BHIBOJIBI U 3aKIIOUCHHUS;

YMEHHE MNPUMEHATh B MPOILIECCE MO3HAHMS MOHATUSA (NMPEIMETHbIE U METAlpeJAMETHBIE), CUMBOJNYECKUE
(3HAKOBBIC) MOJIENH, UCIIOJIB3yEeMbIe B XMMHH, MPEOOPa30BBIBATH IMUPOKO MPUMEHSEMbIE B XUMHUU MOJIEIbHBIE
NpeACTaBICHUs] — XUMHUYECKUH 3HAaK (CMMBOJI AJIEeMEHTa), XUMHuYeckas ¢Gopmysia U ypaBHEHUE XHUMHUYECKOM



pEeakLMK — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/1a4, C YYETOM 3TUX MOJIEIbHBIX MPEICTABICHUMN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKH H3YyYaeMbIX OOBEKTOB — XHMHUYECKHUX BEIIECTB U XHUMHUYECKHX
peakuuii, BBIABIATh 00IME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHBIC CBSI3U M IPOTUBOPEUYHUS B H3Y4aeMbIX
npoueccax U siBJICHUAX.

Bba3oBble ucciaenoBarebcKkue 1eiiCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCH B KaYECTBE MHCTPYMEHTA MO3HAHUSA, & TAK)KE B KayecTBE
OCHOBBI JIJIs1 JOPMHUPOBAHUS TUIIOTE3HI MO MMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY>KICHUI;

OpUoOpeTeHNE OmblTa MO IUIAHUPOBAHMIO, OPraHU3allMd M MPOBEACHUIO YYEHHUYECKUX 3SKCIIEPUMEHTOB,
yMEHHE HaOJMI0JaTh 3a XOJOM IHPOILECCa, CAMOCTOSITEIbHO IPOrHO3UPOBAaTh €ro pe3ynbTar, (popMyIMpoBaTh
000011IeHHs] U BBIBOJBI 110 pe3yJbTaTaM MPOBEAEHHOIO ONBITA, UCCIEAOBAHMS, COCTABIATh OTUET O MPOAEIAHHON
pabore.

Pabora ¢ nadopmanueii:

yMEHHUE BbIOMpaTh, aHAJIM3UPOBAThb W MHTEPHPETUPOBATH HMH(POpPMALMIO pPa3IMYHBIX BHUAOB U (opM
IOpPEICTABICHUSA, TOJIYy4YaeMyl0 U3 Pa3HbIX MCTOYHHUKOB (HAYYHO-NOMYJISIpHAs JIATEpaTypa XHUMHUYECKOIO
colepKaHus, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), KPUTHYECKHM OLEHUBATH NPOTUBOPEUMBYIO H
HEJIOCTOBEPHYIO0 HH(POPMAITHUIO;

YMEHHE NPUMEHSATH Pa3InYHbIE METO/IbI U 3aIPOCHI IIPH MOUCKE U 0TOOpE UH(POPMALIMU U COOTBETCTBYIOIIMX
JaHHBIX, HEOOXOUMBIX JJISl BBIMOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a/1a4 ONpPEAeIEHHOrO TUIa, IPUOOpETEHNE
onbITa B OO0JACTH MCIHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM, OBJAJCHHE KYJbTYpOU
AKTUBHOTO HCIIOJIb30BAaHUS PA3JMYHBIX MOUCKOBBIX CHUCTEM, CAMOCTOSITENIBHO BBIOMpATh ONTHUMAIbHYIO (OpMy
MPEACTABICHUS] MH(DOpMAUMU M WUIIOCTPUPOBATh pElIaeMble 3aJladyd HECIOKHBIMU CXEMaMH, AuarpaMMaMu,
apyrumu hopmamu rpadyKi ¥ IX KOMOWHAIUSMU,

YMEHHE HCIONb30BaTh M aHAJU3UPOBAaTh B IIpollecce y4yeOHOW W HCCIIEeNOBATEeNbCKOM AEsITebHOCTU
UH(GOPMAIMIO O BIMSHUM MPOMBIIIJIEHHOCTH, CEJIBCKOI0 XO3SMCTBA W TPAHCIOPTAa HA COCTOSTHUE OKpYXKaroleh
IIPUPOIHOM CpEbI.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE yUeOHbIe AeHCTBHSA:

YMEHHs 3a/laBaTh BONPOCHI (B XOe Auanora W (WIM) JUCKYCCHM) MO CYHIECTBY OOCYXIaeMOW TEMBI,
(GopMyIHpPOBATH CBOU MPEMJIOKEHHSI OTHOCUTEIBHO BBITTOJIHEHUSI MPEJIOAKEHHOM 3aauH;



YMEHUS NPENCTaBIATh MOJIYYEHHBIE PE3YJIbTAaThl MO3HABATEIBHOW AESTEIBHOCTH B YCTHBIX U IMUCHhMEHHBIX
TEKCTax; JieJaTh MPE3EHTAINIO PE3yIbTaTOB BBHIMOJIHEHUS XUMHUYECKOTO JKCIepuMeHTa (J1ab0paToOpHOTO OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO ITPOEKTA);

YMEHHUsI y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM NO3HABATENIbHOM U MCCIIEA0BATEIbCKON
JCSTENIbHOCTH TPU PEIICHWH BO3HUKAIOMIUX MpoOJieM Ha OCHOBE yu€Ta OOLIMX HMHTEPECOB M COIJIACOBAHUS
no3uiii  (0OCyXJaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE INTYPMBD», KOOPJWHAIUS COBMECTHBIX JEWCTBHUH,
ONpeaeIeHUE KPUTEPUEB 110 OLICHKE KaueCTBA BHIMIOJIHEHHOW paOOThI U IpYyTHE).

PeryisiTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe NCHCTBHSA:

YMEHHUE CAMOCTOSTEIBHO ONPEEIATh LENN ACSITEIBHOCTH, INIAHUPOBATh, OCYILECTBIATh, KOHTPOIUPOBATh U
MIpU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JAEATEIBHOCTD, BBIOMpaTh Hanbosee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHHUS
y4eOHBIX U MMO3HABATENbHBIX 33/a4, CAMOCTOSATEIBLHO COCTABIATh UM KOPPEKTUPOBATH MPEIIOKEHHBIM alrOpUTM
JEHCTBUI MPH BBIIOJIHEHUH 3aJJaHUM ¢ yUETOM MOITY4YEHHsI HOBBIX 3HaHUN 00 U3ydyaeMbIX 00BEKTax — BEIIECTBAX U
peakuMsX, OLEHUBATH COOTBETCTBHE IIOJYYEHHOIO PE3yJIbTaTa 3asBICHHOM LIE€JIM, YMEHUE HCIIOIb30BaTh H
aHAJIU3UPOBATh KOHTEKCTBHI, PEUIAracMble€ B YCIOBUU 33IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe nmpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTENBbHOTO COAEpP’KaHUs, YCTAHOBIEHHOTO JaHHOMN
(penepanbHOil paboueld MporpamMMmoM, BBLAEISAIOT: OCBOCHHbIE OOYYalOIIMMHUCS HAay4dHbIE 3HAHUS, YMEHHUS U
CIOCOOBI JIEHCTBHM, crienduueckue ajis MpeIMEeTHOW 00JacTh «XHUMHS», BUIBI EATEIbHOCTH MO MOJIYYCHHUIO
HOBOTO 3HAHUS, €r0 HHTEPHPETALHH, MNPEeoOpPa30BAaHUI0O M MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX M HOBBIX
CUTYaLUSX.

K koniy oOydyeHuss B 8 kJlacce mpeaMEeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTPAaKaTh
c(OPMHUPOBAHHOCTH Y O0YUaAIOLTUXCS YMEHHIA:

® PACKPBIBATh CMBICI OCHOBHBIX XWMHUYECKHX MOHATHI: aTOM, MOJIEKYJIa, XUMHYECKHI 3JEMEHT, MPOCTOE

BEILIECTBO, CJOYKHOE BEIIECTBO, CMECh (OAHOPOJHAS W HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHUTEIbHAS
aTOMHasi U MOJIEKYJIsipHash Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas JI0Js
XUMUYECKOTO DJIEMEHTa B COEJUHEHUH, MOJSIPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHULIATETBHOCTD, CTENIEHb OKUCIECHUS, XUMUYECKas PeaKius, KiIacCu(PUKAIIs peaKkIHii: peakluu
COEIMHEHMSI, PEaKIUU Pa3JIOKEHUs, PeaKlUK 3aMEeLIeHHs], peakui OOMeHa, K30- U SHIO0TEPMHYECKHE



peaKkimu, TeToBoi A3h(MEKT peakiuu, Ipo aToMa, FJICKTPOHHBIN CIIOW aTOMa, aTOMHas OpOUTAIIb, PaANyC
aToMa, XMMHYECKasi CBsS3b, MOJSIPHAS M HENOJIApHAs KOBAJEHTHas CBS3b, MOHHAs CBSA3b, MOH, KATHOH,
aHWOH, pacTBOP, MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAalKsl) B pacTBOPE;

® WULTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XUMUYECKUX IMOHATHNA U MPUMEHSTH 3TH IOHATHS IIPU ONIMCAHUU
BELIECTB U UX MPEBPALCHUN;

® ICTIOJIH30BaTh XUMHUYECKYI0O CHMBOJIUKY JJIsi COCTaBiCHMsSI (DOPMYN BEUIECTB U ypPAaBHEHUN XUMHUYECKHX
peaKuunii;

® ONpPEJENATh BaJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COECJUHEHUSIX, CTEIIEHb OKHCIIEHUS 3JEMEHTOB B
OMHApHBIX COEIWHEHHMSX, MPUHAUIKHOCTh BEIIECTB K ONPEAeNIEHHOMY KIAacCy COEAUHEHUN 110
(dopMynam, B XUMUUECKOHN CBS3U (KOBAJICHTHAsI U MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

epackpeiBaTh cmbIca llepuoguyeckoro 3akona [J[. WM. MenneneeBa: JI€MOHCTPUPOBAaTH ITOHUMAaHUE
NEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMHMYECKMX 3JIEMEHTOB OT MX IOJIOXKEeHUs B llepuommyeckoi
CUCTEME, 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IOCTOSHCTBA COCTABAa, AaTOMHO-MOJIEKYJISIPHOTO YUYEHUS,
3aKOHa ABOrazpo;

®OMKCHIBATh M XapakTepu30oBaTh TaObmuuHyio (opmy Ilepuoandeckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB:
pasnuyaTh MOHATUA «TJaBHasg noarpymnmna (A-rpynma)» u «mnobounas noarpymnmna (b-rpynmna)y, mansie u
00JbIIIKE MEPHOJbI, COOTHOCUTH 0003HAuUEHUs, KOTOpble UMeroTcs B Tabnuue «llepuoanueckas cucrema
xumudeckux snemeHToB J[. M. MeHaeneeBa» ¢ 4YHMCIOBBIMH XapaKTEPUCTUKAMHM CTPOECHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sAapa, OOIIee YKCIO AJIEKTPOHOB M PpACHpPEACIICHHE HX IO
AIIEKTPOHHBIM CJIOSM);

e KJJaCCU(PUIMPOBATH XUMUUYECKUE JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKHE peaklUu (10 YUCTY U
COCTaBY YYacTBYIOIMX B pEaKLMU BEIIECTB, MO TEIJIOBOMY 3D (DeKTy);

® XapaKTepHu30BaTh (OMHUCHIBATh) OOIINE XUMUYECKHE CBOWCTBA BEIECTB PA3NUYHBIX KJIACCOB, MOATBEPKIas
ONMCaHUE MPUMEPAMU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

® IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCMMOCTH OT HX KauyeCTBEHHOIO COCTaBa, BO3MOKHOCTH
NPOTEKaHUSI XMMHUYECKUX MPEBPAIICHUN B pa3IMUHbIX YCIOBUSIX;



® BEIUKCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJI0 XUMUYECKOTO

AJIeMEHTa 1Mo (QopMyJie COEAUHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOpE, MPOBOJUTH PACUEThHI IO
YPAaBHEHUIO XUMUYECKON PEAKINU;

® IPUMEHSTH OCHOBHBIE ONIEPAIIMN MBICITUTEIHHOM IEATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 000011eHHe,
CUCTEMaTHU3alNI0, KIAcCU(PUKAIMIO, BBISIBICHUE MPUYUHHO-CICACTBEHHBIX CBSI3eW — ISl H3Y4YeHUs
CBOMCTB BEILECTB U XMUMHYECKUX PEAKIMM, €CTeCTBEHHO-HAy4YHbIE METO/bl MO3HAHUS — HaOIOJICHUE,
M3MEpEeHne, MOJEINPOBAHUE, IKCIICPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

eCJIeIOBAaTh MPAaBWJIaM IOJb30BAHUS XUMHUYECKON MOCYI0M M JaOOpaTOPHBIM OOOPYIOBAHHUEM, a TaKkKe
npaBuiaM oOpalieHMs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH MO BBIITOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMpaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOAA M KUCIOPOAA),
[IPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOW MacCOBOM JI0JIEW PaCTBOPEHHOIO BELIECTBA, INIAHUPOBATh U
MIPOBOJIUTh XMMHUYECKHE HKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C MOMOUIBIO
MHJUKATOPOB (JaKMYyC, (eHOI(PTATIENH, METUIOPAHXK U IPYTHE).

K koniy oOydyeHuss B 9 kJiacce MpeAMETHBIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPAKaTh

c(hOpPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

® DACKPBIBATH CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKAN 2JIEMEHT, aTOM, MOJIEKYJIA, NOH, KATHUOH,
AHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIECHb
OKHUCJIEHUS, XUMHUYECKasi Peaklus, XUMUYECKas CBs3b, TEIJIOBOM 3(PPEKT peakuuu, MOJb, MOJSPHBIN
00BEM, pacTBOP, ANEKTPOJUTHI, HEAICKTPOIUTHI, SIEKTPOIUTHUECKAS NUCCOLMALUS, PEAKIIMM HOHHOTO
oOMeHa, KaTaJlu3aTtop, XUMUUYECKOE paBHOBECHE, OOpaTUMble U HEOOpAaTUMbIE PEAKIUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIEC PEAKIINH, OKHCIIUTEIb, BOCCTAHOBUTENb, OKUCIICHHE U BOCCTAHOBJICHHE, AJIJIOTPOIIHS,
aM(pOTEepHOCTh, XUMHUECKasl CBSA3b (KOBAJIEHTHAs,, HOHHAs, METa/NINYecKas), KpUcTauInyecKasl pemérka,
KOPpO3HsI METAJIOB, CIUJIaBbl, CKOPOCTh XMMHUYECKON pEakluu, MPeAesbHO JOMYCTUMas KOHIIEHTPALIUS
ITJIK BemiecTBa;

® WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATHA U MPUMEHSTh 3TU MOHATHS [IPU ONUCAHUU
BELIECTB U UX IIPEBPAILCHUN;



® ICTIOJIH30BaTh XUMHUYECKYI0O CHMBOJIUKY JJIsi COCTaBiICHHsSI (POPMYNT BEUIECTB U yPAaBHEHUN XUMHUYECKHX
peaKkuuu;

® OIIPENEIIATh BAJECHTHOCTh M CTENEHb OKUCIICHHS XHMHUYECKHX JJIEMEHTOB B COCAMHEHUAX Pa3JIUYHOTO
COCTaBa, MPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KiIaccy COEAMHEHUH 1o ¢opMylaM, BHJ
XUMUYECKOM CBA3U (KOBAJICHTHAs, HIOHHAS, METAJUIMYECKAsl) B HEOPraHMUECKUX COCTMHEHUSX, 3aps]l HOHA
0 XUMHUYECKON ¢opMyIie, XapakTep cpeAbl B BOAHBIX pPACTBOpPaX HEOPTraHWYECKUX COCTUHEHUMU, THI
KPHUCTAJUIMYECKOMN PEMIETKN KOHKPETHOTO BEILIECTBA;

epackpeiBaTh cMbIch [lepromnueckoro 3akona J[. M. MeHneneeBa u I€eMOHCTpUPOBATh €r0 MOHUMAaHUE:
ONKCHIBATh U XapaKTEPU30BaTh TaOIUuHyr0 (opmy [lepmonnyueckoid cUCTEMbl XUMHYECKUX 3JEMEHTOB:
pasznuyaTh MOHATUA «TJaBHas moarpymmna (A-rpynma)» u «mnobounas noarpynma (b-rpynmna)y, manbie u
0OJbIlIME MEPUOJbl, COOTHOCUTH OOO3HAUEHHUs, KOTOpPhIE MMEIOTCS B MEPUOAUYECKON Tabiuue, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsn siapa, oluiee
YUCJIO AJIEKTPOHOB U PacHpeesiCHUE UX IO AJIEKTPOHHBIM CJO0SIM), OOBSCHITH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCIMHEHUM B MPEJENax MaJbIX IEPUOJAOB U INIABHBIX HMOATPYII C
YYETOM CTPOECHUS UX ATOMOB;

® KJJaCCU(PUIMPOBATh XUMUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKHE peaklUU (110 YUCITY U
COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3((}eKTy, MO H3MEHEHHIO CTeleHel
OKHUCJIEHUS! XMMUYECKUX 3JIEMEHTOB);

e XapaKTepu30BaTh (OMHMCHIBATH) OOIIME W CHeUU(PUUEeCKHe XUMHUYECKHME CBOWCTBA MPOCTHIX M CIIOKHBIX
BEILIECTB, MTOATBEPXKAAs ONMCAHUE NPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLIHUX
XAMUYECKHUX PEAKIIUM;

®COCTABJISITh YPABHEHHS DJIEKTPOJUTHYECKONM JUCCOLMALMM KHCJIOT, IIEIOYEHd M COJIEH, IOJIHBIE U
COKpalIEHHbIE YpaBHEHHUS peakuuid HOHHOTO OOMEHa, YpaBHEHUS peaKlMid, MOATBEPKIAIOIINX
CYILLIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIY BEIIECTBAMM PA3JIUYHBIX KJIACCOB;

®DACKpbIBATh CYIIHOCTh  OKHCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUA  TMOCPEICTBOM  COCTAaBJICHUS
AIIEKTPOHHOI0 DanaHca 3TUX PEeAKIUH;



® [[POTHO3MPOBATHh CBOWMCTBA BEHIECTB B 3aBUCUMOCTHM OT HMX CTPOCHMS, BO3MOXHOCTH NPOTEKAHUA
XMMHUYECKUX MPEBPALICHUN B PA3JINYHBIX YCIOBUSIX;

® BBIUKCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYEO MACChl BEIIECTB, MACCOBYIO JIOJNKO XUMHUYECKOTO
aMeMeHTa 1Mo (GopMysie COSAMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI IO
YPAaBHEHHIO XUMUYECKOW PEAKIINH;

e CcOONIO/IaTh TpaBWJIa MOJIb30BAHUA XUMHUYECKON MOCylod M JabopaTOpHBIM OOOpYAOBaHUEM, a TaKKe
npaBuiia OOpalieHusi C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITOJHEHHUIO JIAOOPATOPHBIX
XUMUYECKUX OMBITOB IO MOJIYYECHUI0 U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (aMMHAKa U YTIIEKHUCIIOTO
rasa);

®[IPOBOJIUTh PEAKUMUHU, IOATBEPKAAOIIME KAYECTBEHHBIM COCTaB pPa3JIMYHbIX BEIIECTB: PaclO3HABATH
OTBITHBIM MyTEM XJIOPUJI-, OPOMUI-, HOJIU-, KapOoHaT-, hocdar-, CuIMKaT-, Cyabdar-, THAPOKCHUII-UOHBI,
KaTUOHBl AaMMOHMSI M HOHBI M3yYEHHBIX METAUIOB, MPUCYTCTBYIOLIME B BOJHBIX PpPacTBOpax
HEOPraHMYECKUX BEILECTB;

® [IPUMEHSITH OCHOBHBIE ONIEpaIliy MBICIUTEIBHON JIEATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHUE, 0000I11IeHHE,
CHUCTEMATHU3ALMIO, BBIABICHUE MPUUYMHHO-CJIECACTBEHHBIX CBSI3€H — IJII W3Y4YE€HUS CBOWMCTB BELIECTB U
XUMUYECKUX PEaKIUi, €eCTECTBEHHO-HAy4YHbIE METO/Abl IIO3HaHUS — HaOMIOJEHUE, HU3MEpEeHue,
MO/JIEJIUPOBAHUE, DKCIIEPUMEHT (peabHBIA 51 MBICJIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
HaumMenoBanue KoaunuyecTBO 4acos
Ne JaekTpoHHbIe (HU(pPOBbHIE)
o/ pa3esioB U TeM Beero KonTposabHubie IpakTnyeckue 06pa30BATELHbIE PECYPChI
NPOrpamMMbl padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XHMHUS — BaXKHas
L1 00J1aCTh €CTECTBO3HAHMS 5 0 5 bubmuoreka [JOK
Y IIPAKTUYECKON https://m.edsoo.ru/7f41837¢c
JIeITCIIFHOCTH YeI0OBEKa
12 BemntecTBa 1 xumMmdeckue 15 1 0 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazaeny 20 1
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
71 Boznyx. Kucnopoga. 6 0 1 bubnnorexka [JOK
[Moustre 06 okcumax https://m.edsoo.ru/7f41837¢
7 Bonopona.Ilonsitue o g | | bu6mmorexa [IOK
KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
’3 Bopa. PactBopsbl. 5 | | bu6mmoreka [JOK
ITonsTHE 00 OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCcChl
24 HEOPraHUYECKHUX 11 1 1 bubmmorexa [OK
. https://m.edsoo.ru/7141837¢
COCIMHECHU I
Hroro no pazneny 30 4

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.



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

Xumuuyeckasi cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aAaKIHH

Ileproanueckuii 3aKOH U

IIepnoanueckas cucrema

3.1 XUMUYECKHUX JIEMEHTOB 7 0
. . Menneneena.

Ctpoenue aToma

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

XUMHYECKAA CBIA3b.

10 OKHCITUTENTBHO- g | bu6mmoreka [IOK
' BOCCTAHOBUTEJILHEIE https://m.edsoo.ru/7f41837¢
peakuuu
1 bubnuorexa [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
Pe3epBHOE Bpems 3 0 https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO 68 6

YACOB I10 [TPOTPAMME



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

9 KVIACC

HaunmenoBanmue Kosn4yecTBo yacos
Ne JuaekTpoHHbIe (HU(pPOBHIE)
pa3esioB U TeM KonTposabHbie IpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
MPOrpamMmbl padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpEHME U
L1 yriayOneHue 3HaHUM 5 1 0 bubnuoreka [IOK
' OCHOBHBIX Pa3/eioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
OCHOBHBIE BuG OK
1.2 3aKOHOMEPHOCTH 4 0 0 nosmoreka L
. https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEeaKIIHii
DIIEKTPOTUTHIECKAS
13 JYCccoIMausl. g 1 1 bu6mmorexa [IOK
' XUMUYECKUE PEAKIIUU B https://m.edsoo.ru/7f41a636
pacTBOpax
Hroro no pazneny 17 2
Pa3znen 2. HemeTass1bl M HX cOeIMHEHHS
OO01mas xapakTepucTHKa
2.1 XI/IMI/I‘ICCKII/)IX BJI:MCHTOB 4 0 1 bubmmorexa [OK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO61mas xapakTepuCTHKa
29 XUMHUYECKHUX IJIEMEHTOB 6 0 0 bu6mmorexa [IOK
' VIA-rpynmst. Cepa u eé https://m.edsoo.ru/7f41a636
COEIMHEHUS
2.3 OO0m1as XxapakTepucTUKa 7 0 1 bubmuotexa [JOK



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

XUMHUYECKHX 3JICMEHTOB
VA-rpynmnsl. A30T,
docdop 1 Ux coeqMHCHHS

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

OO01as xapakTepucTHKa
XUMUYECKHUX JIEMEHTOB

bu6mmoreka [IOK
24 IVA- .
v rp}:HHH yrepon i 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COEIMHEHUSI
Wroro no pazaeny 25

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

OO01ue cBOHCTBA
3.1 4
METAJUIOB

Baxkneimue Metauisl u
3.2 16
UX COECMHEHUs

Uroro no pazaeny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

41 BemecrBa u maTepuansl B 3 bu6mmorexa [IOK
' JKM3HHU YeJIOBEKa https://m.edsoo.ru/7f41a636
Uroro no pazaeny 3
PesepBHOE BpeMs 3 bubnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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