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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO 00I1ero o0Opa3oBaHUs
COCTaBJIcHa Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO OOIIETO 00pa30BaHUs, TPEACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHO paboueill mporpaMMbl BOCITUTAHUS
U C Y4€TOM KOHIICTIIMM TPErnoJaBaHus ydeOHOTOo TmpeameTa «XuUMHUS» B
oOpasoBaTeIbHbIX opraHu3anusax Poccutickoit denepamnum.

[Iporpamma 1mo Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4E€OHOIro
npeaMera, YCTaHABJIMBAECT 00s3aTeIbHOE IpPEAMETHOE CoJIepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pazzmenaM M TeMaM MpPOrpaMMbl O XHMHUH, OIpPEIETseT KOJWYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHUU C YyU4€TOM  MEXKMPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIUXCs, ONpeaesseT BO3MOXKHOCTH IIpeaMera IS
peanu3aiuu TpeOOBaHMI K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHUM K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpIKaHMS.

3HaHWE XUMHUHU CIY>KUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroiierocsi, ero MpeACTaBICHU O MaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
posib WrpatoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DYHEPrETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHHS.

N3yuenue xumun:



CIIOCOOCTBYET  peanu3allid  BO3MOXXHOCTEH  JJII  CaMOpPa3BUTUA W
dbopMupOBaHUS KYJIbTYpPHI JIMTYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ, B (pOpMHUpOBaHWE MBINUICHUS M TBOPYECKUX CIIOCOOHOCTEH
OoOy4JaronMxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOW  JIESITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX KakKk B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU I€SITEILHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYIHOTO MBINUICHUS, 3aKIaJblBaeT OCHOBBI
LEJTIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaronIuxcs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

Jlanuble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOTO  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPTraHUYECKON XUMUH.

CtpykTypa coiepKaHusi MPOTpaMMbl IO XUMHUU CPOpMHpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHUYECKOU
peakuuu. OO0e 5THU CHUCTEMBbI CTPYKTYpPHO OpPTraHU30BaHbl 1O TMPUHIIUAITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpEeACTaBICHUM 00 JIEKTPOJIUTHYECKOM JTUCCOIMAIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K IPyTrOMY, BBITIOJIHSSI (PYHKITUN OOBSICHEHUS U IPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYCHUST N3Y4aeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XMMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM ITPUPO/IbL, IEHHOCTHOI'O OTHOLIECHUS K HAYYHOMY 3HAHHUIO U METOJaM



NO3HAHUS B Hayke. V3yuyeHue XMMHM NMPOUCXOAUT C MPUBJICUCHHEM 3HAHHUM U3
paHee M3yYEHHbBIX Y4eOHBIX NpeameToB: «Okpyxaromui mup», «buomorus. 5—7
KJIacchD U «Pu3nKa. 7 KiIacey.

[Ipy wu3yyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHWE 3HAHUI OCHOB
XMMHUYECKON HayKu Kak 00JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpBI. 3aa4a
y4eOHOTro MpeaAMeTa COCTOUT B JOPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITUN, 3aKOHOB M TEOPETUYECKUX MOJIOKEHUM, JOCTYITHBIX
0000LIEHNIT MHPOBO33PEHUECKOIO XapaKTepa, SI3bIKka HAayKd, B IMPHOOIIEHHUU K
Hay4YHbIM METOJIaM MO3HAHUS IPU M3YUYEHHUU BELIECTB U XUMUYECKUX pPEaKluil, B
(GbopMUPOBAHNY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U yueOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€e301acHOro 0OpaleHysl ¢ BEUIECTBAMH B IIOBCEHEBHON KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKUE LU, KaK:

— (GOpMHUPOBAHHE HWHTEIJIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, T'OTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI HA CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHOM IO3HABATEIbHOM JESATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecredeHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS W CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIMX YHUBEPCAJIbHOE 3HAUYEHHUE MAJIs
pa3IMyYHBIX BUIOB JESTEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIoIller0 MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHSATH UX TIPH PEIICHUH MPOOJIeM B IOBCETHEBHOM KU3HU U TPYIOBOU
NesATEeIbHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NMOHMMAaHUS [EHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eecoo0pa3HOro TOBEICHUS B OBITY W TPYJAOBOM JACATEILHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCHHMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JANbHEUIIETO
oOy4eHus.



OO111ee 4ncio 4acoB, OTBEIEHHBIX /IS H3YUYCHUSI XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemiecTtBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cOCTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuiaMu paboThl B J1a00OpaTopuu U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHUE U KOHJEHCAIUSI BOABI) U XUMHYECKUX (TOPEHHE CBEUU, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PE3yJbTAaTOB  TPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

BaxHeline npeacTraBuTe i HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopoga B mOpupojne, (pu3nueckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoa B mpupoae. O30H — ajuioTporiHas MoAuGUKAIsS KUCIOPOoaa.



TennoBoit 3¢(}HeKT XUMHUECKOW peaklnH, TEPMOXHMUYECKUE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XuMHUYECKHUE CBOMCTBA, MPUMEHEHUE, CITOCOOBI ToTyueHust. Kuciotsl
Y COJIN.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BEIIECTBA B PaCTBOpPE. XMMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeiiOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HeHHre NpUpPOaHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM(OTepHBIE) W
HecosneoOpazyronue. Homenknatypa oxcujoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKHE W XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Conu. Homenknatypa cosieil. @u3ndeckue U XMMHUYECKUE CBOMCTBA COJICH.
[TomyuyeHue conen.

['eHeTnyecKkas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.
Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEICIICHUE COACPKAHUS KUCIOpoa B BO3AyXeE, MOTyUCHUE,
coOupaHue, pacrmo3HaBaHWEe W WM3YYCHHE CBOWCTB KHCIIOpOJa, HAOIOICHHE
B3aMMOJICUCTBUS BEIIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HHUKHOBCHUS U
MpeKpaleHus ropeHus (1mokapa), 03HaKOMJICHHE C 00pa31iaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TIOJy4YeHHE, COOMpaHHWE, paclo3HaBaHHE M M3YYCHHE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bojopoaa ¢ okcuaom meau (1) (BozamoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucciaeaoBaHWE OCOOCHHOCTEH pAcTBOPCHHS BEIISCTB C Pa3IMYHOMN
PacTBOPHUMOCTBIO, IIPUTOTOBIICHHE PACTBOPOB C OMNpEACIEHHON MAacCOBOM jaoJiei
PacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C METaUIaMu (HAaTpHEM H
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUANIOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUIECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE N3MCHCHHUSI
OKPAaCK{ HHAUKATOPOB B PACTBOPAX KUCIIOT U IIEJI0UeH, U3yuYeHNUEe B3aMO,IeHCTBHSI



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METANIAMU, PEAKIIUI
HEWTpanu3aluu, MOJy4YeHHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajuia IpyTuM U3 PacTBOPA COJIH, PEIICHNE SKCIEPUMEHTAIBHBIX 33]a4 110 TEME
«BaxHeiilne KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxuCcANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIUU

[lepBble MOMBITKH KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHE O
IPYINIAaXx CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUJIPOKCHUIBI.

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMHUYECKHUX 2JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB /. M. Mengneneesa. llepuonsl u rpymimsl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30oTonbl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aTroMoB MepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MennenmeeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBalleHTHas (moJisipHAss M HENOJSpHAas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponecchbl OKucIIeHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumMeHm:

u3ydyeHrue oOpa3lOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LIMHKA C pAacTBOPAMM KHUCJIOT M IIEJIOYEH, INPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mesicnpeomemmuoie ceazu

Peanuzanus MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl 4Yepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAyYHbIX
MOHSATUM, TAK W MOHATHU, SIBJISIOIINXCS CUCTEMHBIMH JJISI OTIAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNEepUOJUIHOCTb, HaOIIOCHNUE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETb, SBJICHUE.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
PaMOaKTUBHOCTh, MOJICKYJa, AJICKTPUYCCKUU 3apsiyi, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSHUE BEIECTBA, ra3, (U3WYECKHUE BETUYMHBI, €IUHUIIBI
U3MEPEHHsI, KOCMOC, TIJIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaJIbl, TOPHBIE IOPOIBI, TIOJIE3HBIC
UCKOTIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.

9 KIIACC

BeiecTBo U XuMHYecKasi peakiuus

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KA U UX COCTUHEHUIN
B COOTBETCTBUM C IIOJIOKCHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKUX peakluuid Mo pa3andyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B pPEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHCIEHUS XMMHUYECKHX DJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusax. [IoHATHE O TOMOTreHHbBIX U I'e€TepOIr€HHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DaKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOU peaKunu. CocraBienue YPaBHEHUM

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEaKIUid C  HUCIOJB30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOUALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYeCKOH cBsi3u. CteneHp aquccounanyy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKOMN TUCCOUALIUU.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura W anmasa), CJIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU PEAKIIUU OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTHU
pPacTBOPOB BELIECTB, ITPOIIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TNPOTEKAHHUS peaKuuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEHUE, pPEeaKIUuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuEeCTBEHHBIX PEaKLU Ha MOHBI, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a]1a4.

Hemertanibl u MX coeiMHEeHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MTPUMEpPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xuopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHelume X10puabl U UX HAX0XKICHUE B
IIPUpPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JIKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOJy4YeHUs: CepHOM KuciaoThl. [IpuMeHeHue cepHOu
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJIb(paT-HuOH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CTOCOOBI €ro MPeI0TBPAILICHHUS.



OOmas xapakrepuctuka 3aeMeHToB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, pacpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydeHue U nmpumeHeHue. Coiau aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIE aMMOHMSI B Ka4E€CTBE MUHEPATIbHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guzndeckue U xummuueckue cporctra. Oxcun gocdopa
(V) u dochopnas xuciora, pusmuecKkue M XUMHUYECKHE CBOWCTBA, MOJIYyYCHUE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHBIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, AJTIOTPOIHbIE MOIU(DHUKALINY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOMICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKrue NpoOieMbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKUe UM XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, MEIUILIUHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO03HCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: XKHMpax, OejKax, yriieBojax — 1 ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usznueckue M XHUMHYECKHME CBOMCTBA, IMOJyYEHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, xene300eToH. IIpobiembl 6€30MacHOrO  MCIOJIb30BaHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKMU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHUE 00pa3I0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
NIPOBEJICHNE KaueCTBEHHBIX PEAKIM Ha XJOPUA-HOHBI U HAOIIOJeHIE MPU3HAKOB



X TPOTEKAHMS, OMBIThI, OTPpAKAMOIIHMEe (PU3NUYECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIICHHE C 00pa3aMu
ceppl U €€ COeAMHEHUSMU (BO3MOXKHO HCHOJIB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKUMH CBOMCTBaMU a3oTa, ¢ochopa u Hux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydeHue, coorpanue, pacro3HaBaHUE U U3Y4YCHUE
CBOMCTB aMMHakKa, MPOBEJACHUE KAYECTBEHHBIX PEAKIMA HA HOH aMMOHHS U
dbochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK animasa,
rpadura, (QysmuiepeHa, O3HAKOMIICHHE C MPOILECCOM aacopOlMu PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, pacrio3HaBaHWE W U3YYEHHUE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHME C TMPOAYKUMEW CUIMKATHOW MPOMBIILICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUSD.

MeTaJsibl 1 X COeIMHEHU S

OO01mast xapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyiokeHuss B llepuogmueckon cucreme xumuyeckux diaemeHtoB [, .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIocOObl TONy4eHUs MeTauioB. [loHATHE O KOppPO3WM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanementoB /. M. MenaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHHE B IPHUPOJIE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi M Kainus. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckout cucteMe xumudeckux 3yieMmeHToB /. 1. MenaeneeBa, CTpoeHUE UX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmoMuHUN: TIosoxkeHue B [lepuoandeckoi cucreMe XMMUUECKUX JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MengeneeBa, CTpOEHHE aTOMa, HaXOXKJIE€HUE B mpupojac. Pu3myeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI M cou xkemesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMHU, H3Yy4YECHHE pE3yJbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJCUCTBHUS OKCH[A
KJIbIIUSI W HATpus C BOJOH (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpAaIMBAHUS
IJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIOJb30BAHUE
BUJICOMATEPUAIIOB), CClieJoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxunelmue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW >KM3HM 4YeJOBeKa. be3omacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaesbHas IOomycThUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npo0OJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpU W3YyYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHSA: HAy4YHBINH (DaKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
pPazoaKTUBHOCTb, MOJIEKYJIa, AIEKTPUICCKUI 3apsi, IIPOBOTHUKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CIUHUIIBI U3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MTOPO/IbI, OJIE3HbIE
HCKOIIaeMbI€, TOILJTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOM HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

IPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIeATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISAIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHWUU I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHUI0 W TO3HaHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3]I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYAIbHOM TPAEKTOPUU MPOJAOHKEHHUS 00pa3oBaHus C YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11eJIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I TOBBIIEHUS
YPOBHSI ~ AKOJIOTMYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC IS
(bopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKKW, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIoIaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATH Pa3InYHble METOJbI U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3MpOBaTh B IIpoliecce Yy4yeOHOH U
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMSI 33]1aBaTh BOIPOCHI (B XO€ Auajiora 1 (WIK) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS NPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
nabopaTopHOI pabOThI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH NP PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyx1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4yHbl€ 3HAHUSA, YMEHHUS U CIOCOOBI



NercTBU, crnenudpudecKkue Il  TpeAMETHOW o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro UHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 ki1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUPUKALMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmu,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAST KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS (QopMys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJE€HTHAasT M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maieie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee Yuciio IIEKTPOHOB U
pacmnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJacCU(PUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATETLHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTEeCTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPCHUEe, MOJICIHUPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OPaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB TI0 TIOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYC, (eHOI(PTATIEHH, METUIOPAHK

U ApyTHE).

K xonIy 00yueHus B 9 Kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWUOH, IMPOCTOE BEIIECTBO,
CJI0)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUYIECKast CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHUE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTtaindeckas penmeérka, Koppo3usi METaJIOB, CIUIABHI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMAas KOHIICHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMMMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJCHUS Gopmyl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢dopmyiaM, BHJ XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynmna (A-rpynma)» U «modooyHas
noarpynmna (b-rpynma)», manbie ¥ OOJdbIIME TEPUOJbI, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U paclpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIUE 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO W3MEHEHHUIO CTENEHEW OKHUCIICHUs
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOJITBEPXKIAs OMNHUCAHUE
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOTO



oOMeHa, ypaBHEHUS PEaKIUid, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MaCCOBYIO JIOJIFO XHMHYECKOIo JJIeMeHTa Mo ¢Gopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYA0N 1 1a00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeIIeCTBAaMHU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIlO3HABATH OIBITHBIM IYyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHWIECKUX BEIIECTB;

MIPUMEHSITH OCHOBHBIC OIEpAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOIIOICHHE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBO yacon
Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
KonTposabHubie IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHYECKHE TOHATHUS
XuMus — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bu6mmoreka [IOK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BeriectBa 1 XuMHU€ECKHE 16 9 bu6mmoreka [IOK
' peaxiuu https://m.edso00.ru/7f41837¢
Uroro no pazneny 21
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 5 bubnnorexa [JOK
' 00 okcHuaax https://m.eds00.ru/7f41837c
Bognopon.Ilonsrue o bu6nuorexa [IOK
2.2 8 1
KHUCJIOTaX U COJISAX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 5 1 1 bu6mmoreka [JOK
' 00 OCHOBaHUAX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIaCCBI Euf 1OK
nOIMOTEKA
24 11 1 1
HeOpraHHq?CKHX https://m.edso0.ru/7f41837c
COCTMHCHU I
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Pasznea 3. llepuoguueckuii 3axoH u [lepuoagnueckasi cucrema xummnuecknx 3jemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aknuu

[lepuoauueckuii 3aK0H U
[lepuoaunueckas cucrema
3.1 XHMHYECKHX JIEMEHTOB /] 8 bubmorexa [JOK
' i https://m.edso0.ru/7f41837c
U. Menpneneesa. Ctpoenue
aToma
XUMUYECKasi CBA3b.
3.9 OKUCIUTENbHO- 9 bubmuoreka [JOK
' BOCCTAHOBMTEIILHEIE https://m.edsoo.ru/7f41837c
peakiuu
bubmuorexka [JOK
14 17
TOTOTI0 paspey https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 5
[10 TTPOT'PAMME
9 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM un¢poBbie
Ne i/ P Konrtpoabsnbie | IIpakTnueckue (1udpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBO 1 XMMU4ecKHe peaKuu
11 IToBTOpenue u yriyOneHne 3HaHUH 5 1 bubnnorexka [JOK
' OCHOBHBIX Pa3/eioB Kypca 8 kjacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnmnorexa [JOK
' peakimit https://m.edsoo.ru/7f41a636




DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. bubnnoreka [HOK
1.3 8
XUMHYECKUE PEAKLIUH B paCTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeraJsibl M MX COeTHHEHUS
51 OO6m1ast XxapakTepruCTHKa XUMHYECKHUX 4 bubnnoreka [HOK
' aneMmeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCTHKa XUMHUIESCKUX
2.2 simeMenToB VIA-rpymmel. Cepa u eé 6 bubnmorexa [IOK
' Py - ~eP https://m.edso00.ru/7f41a636
COCIMHEHHS
OO01mmas XxapakTepuCTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop u ux 7 bubmorexa [JOK
' PYIHAL ’ p https://m.eds00.ru/7f41a636
COCIMHEHHS
OO01mmas XxapakTepuCTHKa XUMUIECKUX
2.4 aneMenToB |VA-rpymnel. Yrnepon u 8 bubmmorera [TOK
' . PYTHIEL poA https://m.eds00.ru/7f41a636
KPEMHUH U UX COSIMHEHUS
Hroro no pazneny 25
Pa3nen 3. MeTaJIbl M MX COEAMHEHUS
bu6mmoreka [IOK
3.1 7 4
Obmye cBoficTsa MeTanIoR https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
2 B I 1
3 aXHeHITe METAIIEI U UX COeTUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paszpnen 4. XumMus u okpyxamomas cpeaa
4.1 BemectBa n MaTepuabl B )KH3HU YeJIOBEKa 3 bubmorexa [TOK
' H P https://m.eds00.ru/7f41a636




Hroro no pazneny
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OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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