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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeasLHOM MPOrPaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe QeaepaabHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

B conepxxanun yyebHoro npeamera 9 kinacc onpeesieHbl TEMbl, HE U3yUYEeHHbIE
oOy4JaronumMu B 8 Kjlacce W BHECEHHBIE B COJEp)KaHHE ydyeOHOro mpeamera B 9
KJIacce, B COOTBETCTBHME HEU3YUYEHHBIM TEMaM OTKOPPEKTUPOBAHBI MPEIMETHbIC
pe3ynbTaThl 00ydeHus 1 9 Kiacca.

[Iporpamma 1o xuMuu Aa€T TPENCTaBICHHWE O IENAX, OOIIel CTpaTeruu

oOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IpOrpaMMbl MO XUMHH, ONPEAEISICT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuMXCsi, OMNpPEAeNSeT BO3MOXHOCTH TMpeaMera st
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTataMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOW JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHMEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAILCHUIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEILCKMX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM JIESITENLHOCTH;



3HaKOMUT CO CHeUU(PUKOl HAYYHOTO MBIIIICHUS, 3aKJIaIbIBa€T OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JUHCTBO NPHUPOIBI U YEIIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
3TarnoM B (POPMUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOMINXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K IPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B IKOJIOIMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUs B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEUUPUKOM
COJEpKaHUsl  y4yeOHOro  IMpenMeTra, KOTOPbIM  SBISETCS  IE€Iaroru4ecKH
alaliTUPOBAHHBIM OTpPa)KEHUEM 0a30BOM HayKU XMMHH Ha OINPENEIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX IMOHATUN XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IOHATHI
OpraHU4eCKON XUMHH.

CrpykTypa coaepkaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxoaa k e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX INPEICTaBICHUI
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJIHOTO
YPOBHSL K JPYroMmy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UMPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEW NMPAKTUYECKOIO NMPUMEHEHUS U MOJYyYEHHUS
U3Yy4aeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIHOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpA B JIOTHKE
€€ CHCTEMHOW IpHUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHUIO H
METO/JaM NO3HaHUs B Hayke. M3yueHue XMMHUH NPOUCXOOUT C IMPHUBICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyKalomuid MUp»,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIacc.

[Ipy wu3yyeHUH XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHYECKOM HAayKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPHI.
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3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbI XHUMHUECKHUX
3HAHUN — BaXHEUHMX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TMOTOKEHUH,
JOCTYIIHBIX OO0OOIIEHHI MHPOBO33PEHUYECKOr0 XapakTepa, sA3blKa HAYKH, B
OpUOOIIEHNM K HAay4YHbIM METOJaM II03HAHUS IPU HU3YYEHMH BEILECTB U
XUMHUYECKUX peaklui, B (POPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUHU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBaMU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HaYCHHUE NMPUOOPENU TAKUE LIETH, KaK:

— (GOpMHUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY IPHUHSITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCaoBUi, CITOCOOCTBYIONMIUX MPUOOPETEHHUIO 00YyYaIOIUMUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBIICHUS
OKpY’KaloIllero MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyarommxcs T'yMaHUCTHYECKMX OTHOILEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHBAllUM K OOYyYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAaMOBOCIHUTAHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111er0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Pa3nes. BemmecTBo n xumuveckas peaxiusi (17 )

IloBTOpEeHMe U yriaydJjieHre 3HAHUA OCHOBHBIX pa3/ie/ioB Kypca 8 kiacca S 4

[lepuoguueckuii 3akoH. [lepuognueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMH CBOMCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHUI B COOTBETCTBUM C IIOJOKEHUEM »>JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKHUX
PEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PeaKuui 54

Knaccudukanysa XuMAYeCKUX peaklyid Mo pa3auyHbIM MMPU3HAKaM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3(PQeKTy, I0
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakuusix. [IoHATHe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETFHO-BOCCTAHOBUTENIFHBIE  PEaKIUM,  JJIGKTPOHHBIN  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKunu. CocraBiieHue YPaBHEHUM

OKHUCJIUTEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAKIUA C  HCIOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.
DJIeKTPOJUTHYECKAS AUCCoOUanus. XMMHYECKHE PeaKlMid B pacTBOpax 8 4
Teopus 3AEKTPOTUTHUECKON TUCCOLMAIMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHu3m auccOLMallii BEUIECTB C Pa3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.
Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKkIuii MOHHOTO 0OMeHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YypaBHEHUs peakiui. CBoOICTBa KHUCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconnanuu. KauecTBeHHbIe peakiiuv Ha HOHBL. [IoHsATHE O THAPOIU3E COJIEH.
Xumuueckuiui IKcnepumenm:



O3HAKOMJICHUE C MOJCIISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(xmopuaa HaTpus), UCCIEIO0BAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE HIIEKTPOIPOBOJIHOCTH
pacTBOpOB BEHIECTB, IpOLECCa AUCCOIMALMUA KHCIOT, WLIEJIOYEe U COJeH
(BO3MOXXHO ~ HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oO0Opa3oBaHUWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pELICHUE
HKCIIEPUMEHTAJIbHBIX 33]1a4.

Pa3nen. Hemeraaabl 1 UX cOefUHEHHUSA
OO0masi XapaKTepUCTHKA XUMHYeCKUX 3j1eMeHTOB VIIA-rpynnsi.

I'asnorens! 44

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue U (PU3HYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aUMOJIEHiCTBHE C METaUlaMU, HEMeTa/laMH, IHIesio4amMu). XJIIOPOBOIOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJY4YEHHE, NPUMEHEHHE. JlericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHe XJIOpUIBl U HX
Hax0>XJICHUE B MIPUPOJIE.

OO0mas XxapaKTepuCTUKA XUMHYECKUX 3J1eMeHTOB VIA-rpynnsl.
Cepa u eé coenuHeHus 6 4

Oo6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeleHU okucieHus. CTpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPO, CTpoeHHE, (U3NYECKUE U
XUMUYECKre CBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKalge B OCHOBE IPOMBIIUIEHHOTO CHoco0a IMOMy4eHHUs] CEpHOM KHUCIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEaKIUs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B MPUPOJIEC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeA0TBPAaILlCHUSI.

OO0mas xapakTepuCcTUKAa XUMHUYECKUX 3JIeMeHTOB VA-rpynisbl.
A3o0t, ¢pochop 1 ux coequHeHUus 7 4



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B HPUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Com aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIydeHHE, (PU3UYECKHe M XUMUYCCKUC
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaJIbHBIX
ynoopeHuil. XuMu4ecKoe 3arpsi3HeHHE OKPYKalollel cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJOEMOB). Docdop,
anotpornueie Monupukammu docdopa, GuzNUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcun dhocdopa (V) u dhochopras kuciaora, GU3NIECKHE U XUMHUIESCKUE CBOMCTBRA,
nosyuerue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX YI00PEHUH.
OO0masi XapaKTepUCTHKA XUMHYECKUX 2J1eMeHTOB | VA-rpynnsl.

Yriiepoa 1 KpeMHUH U UX COeAUHEHHS 9 4

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
MoAU(UKAIIMKM, PACIPOCTpaHEHUE B TNpuUpojae, (HU3MYECKHEe U XUMHUYECKUE
cBoricTBa. Ancopouusa. Kpyrosopot yriepoaa B mpupoje. Okcuapl yriepoja, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIC OpPTaHU3MEI,
MOJYyYEHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yraepoga (IV), rumoreza rnobanbHOrO MOTEIUICHUS KiIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHUYECKHUE CBOMCTBA,
noJiydieHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJILCKOM
XO3SMCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaloTku (OEH3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsaTre 0 OMONOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriieBojax — U X
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHnmii, ero ¢usnyeckne W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npuMenenue. CoenuHeHus: KpeMHusi B mipupoje. OOmiue mpejcTaBlIeHus 00
okcuae kpemuusa (IV) m kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJIbHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.



Xumuueckuii IKcnepumenm:

U3ydeHHE 0Opa3IOB HEOPTAaHWUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKAIOIIHUE (PU3NYECKHE M XUMHUYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTEHUIOB), O3HAKOMIICHHE C
oOpaslamu  cepel ®W €€  COeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa IMoj JeHCTBUEM
KOHILICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJeHHEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (U3HUYCCKUMHU
cBOMcTBaMH a30Ta, (ochopa W MX coenuHEHUH (BO3MOXHO HCIOJIb30BaHNE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpEeHUH, MoTyUYeHuUE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4CHUE MoJIeIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPoLIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYEHUE, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYECHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeEMETAIUIbl U UX COCTUHEHUSD.

Paznen. Merajuibl M ux coeqnnenusi 20 4

Oo01mme cBoiicTBa MeTa/LUIOB 4 4

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumommueckor cucreme xumuyeckux siemeHTtoB . U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtajuimdeckasi CBI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CrocoObl TIONy4eHUs MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

Ba:kHeilimue MeTaJIlIbl 1 UX coeJMHeHuda 16 9

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHHUE B MPHUPOIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMmeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHre B [leproindeckoi CucTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabnMrOIEHHE W OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCIMHCHUSIY.

Paznesn. Xumus u okpyxamomas cpeaa 3 4

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’KaroUeld cpefbl (MpelesibHas JOoMmyCcTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

IHoBTOpenue 1 u



Mescnpeomemmunie ceazu

Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yUYCHUH XWUMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAy4dHBIN (DaKT, rUmoTe3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsii, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOe COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTD, KpUCTAJUITMUECKast
peméTKa, CruiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunHres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIESCTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOTIAeMbI€, TOTUIUBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTHTAIOTCS B XO/I¢ OOYYCHHsS] XUMWUU B CIMHCTBE Y4eOHOW H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COIMOKYJIbTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU O0yYaAIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
pacIIMPEHNE OMbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HH(pOpMaIMeil o
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4yeOHO-MCCIeAOBaTEILCKOM, TBOPYECKOW MW JIPYrHX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aWMOIIOMOIIM B TIPOIIECCE OTOM Yy4eOHOW JESITeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKHM CBOMX TOBApPHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEJICTABICHUAS O BEIIECTBE M XMMHUUYECKOW PpEaKIvH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKH M COCTAaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIIHOCTH HAYYHOW KapTHUHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;
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WHTEpPEC K OOYYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOSKTHOW H  HMCCIEIOBATEIHCKOM
NeATEeTLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH W YPOBHSA OOy4YEHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TOCJICICTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT0Js1, HAPKOTUKOB, KYpPEHHUS),
HEOOXOAMMOCTA COOJIONIEHUs TpaBWil OE30MacCHOCTH TMpU OOpallleHUd C
XUMUYECKUMU BEILIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHYECKOMY U3y4eHHUI0 TIpodeccrii U Tpyaa pa3audHoro poja,
yBaXEHUE K TPYAYy U pe3yibTaTaMm TPYyJOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON NESITEIFHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) 3K0JI0rNYeCcKOTro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIEeCTBOBAHUS, IOHUMAaHUE IIEHHOCTH 3J0pPOBOr0 U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMy M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBui1 0€30MaCHOTO MOBEJEHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTEeH WX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHOMN TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMupOBaHUST MHUPOBO33PEHUS OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM
HAy4YHOW KapTHUHE MHUPA, U YHUBEpPCAJbHbIC YUeOHbBIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHUBHBIE, PETyJISATHUBHBIE), KOTOpbIE O0OecneunBaroT (OpMUPOBAHUE
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TOTOBHOCTH K CaMOCTOSITEJILHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
NEeSATETLHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

Bba3oBble Jjornueckue a1eficTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
MOHATHUS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIpollecCe TMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBEIBATH MIMPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUAS —
XUMHUUYECKUW 3HAK (CHUMBOJ JJIEMEHTAa), XUMu4eckas (opMysiaa U ypaBHEHHE
XUMHUUYECKON peakiny — MpU PEIICHUH y4eOHO-TI03HABATENIbHbBIX 33j/lad, ¢ YYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYHHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OMbITa M0 TUIAHUPOBAHHUIO, OpPraHU3AlMU W MPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpOJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOIYIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocobus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH IPOTUBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbl U 3aMpOChl MPU TOWCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJTHEHUS
y4eOHBIX U MO3HABATEJIBHBIX 33J1au ONMPEICIEHHOT0 TUIa, IPUOOPETEHUE OIbITA B
00JaCTH  WCTIOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
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OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOUpATh ONTUMANIBHYIO (hOpMY MpeAcTaBieHus HHPOPMAUN U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHHMsI 3ajJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJIHEHMSI MIPEIJIOKEHHOM 3a1a4H;

YMEHUSI  TPENCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJLHON
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO IKCIEPUMEHTa (J1a00paTOPHOrO OMBITA,
1a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEMIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbDY, KOOPJAWHALUSA
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIEe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WIM KOPPEKTHUPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJI30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

NPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaAMETHBIX pE3yJIbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS Hay4yHbI€ 3HAHUSA, YMEHUS U CIOCOObI
JIeWCTBUH, crnermuduUecKue MJId TPEAMETHONH 007acTH  «XHUMHS», BB
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWs, €ro HWHTEPHpPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.

K xoHI1y oOydenus B 9 kiacce npeiMETHbIE PE3YJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
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e PACKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX TMOHSTHI: XUMHUYECKUU
JIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, 3JIEKTPOJIMTHYECKAs TUCCOLMALMS, PEAKIHH HOHHOTO
oOMeHa, KaTanu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
aIIOTponus, aM(pOTEePHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAJUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeabHO IOMyCcTUMas
koHueHtpanus [IJIK BemiecTna;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUA H
MPUMEHSITh 3TU OHSATHUS MPU OMUCAHUU BEUIECTB U X MPEBPAILICHUIA;

e ICTOJB30BATh XUMUYECKYI0 CUMBOJIMKY JJI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIIN;

e ONIPEJIETSATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX pAa3IUYHOTO COCTaBa, NPUHAIEKHOCTh BEHIECTB K
ONpeNeNnEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUM, THUIl KPUCTAJUITMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

e packpbiBaTh cMmbica [lepuogmueckoro 3akona JI. WM. MenaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpymnmna (A-rpymnma)» U «modouyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCA B NEPUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHX
JIEMEHTOB (COCTaB W 3apsia  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHde HX 0 DJIGKTPOHHBIM  CJIOSIM), OOBSCHATH 0OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOSHHUS UX
aTOMOB;

e KJTAaCCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YKCIy W COCTaBY YYacTBYIOIIMX B PEAKIHUH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);
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e XapaKTEepPU30BaTh (OMHCHIBATh) OOMMKE M CHEUPUISCKAE XHUMHYECCKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
IpUMEpaMU MOJIEKYJISPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIIii;

e COCTaBJISAATh YPABHEHUS JIEKTPOIUTHUECKON TUCCOIUAIIMU KUCIIOT, 1IeI04Yei
U COJIeH, OJHBIC U COKPAIIEHHBIC YPaBHEHUsI PEaKIuii HOHHOTO OOMEHa,
yYpaBHEHHUS peaklui, MOATBEPKIAIONINX CYIIECTBOBAHUE T€HETUYECKOM
CBSI3M MEXJ1y BEUIECTBAMHU PA3IMYHBIX KIJIACCOB;

e PaCKpbIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;

* IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XUMHUYECKHX TMPEBpAIlEHUN B Pa3IUYHbBIX
YCIIOBHUSIX;

¢ BBIYHUCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE, MPOBOAUTH PACUETHI IO
YPaBHEHHUIO XUMHUECKON peaKInu;

e COOJIIO/IaTh MIPAaBWJIA MOJIB30BAHUS XUMUYECKOM MOCYI0M M 1a00paTOpHBIM
o0OpyllOBaHUEM, a TakKe IpaBUia OOpallleHUs C BELIECTBAMHU B
COOTBETCTBHM C HWHCTPYKUMSMU TIO BBIMIOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX ONBITOB MO TMOJYYEHHIO W COOMPAHMIO Ta3000pa3HbIX
BELIECTB (aMMHUAKa U YIJIEKHCIIOTO Ta3a);

* IPOBOJUTH PEAKIINH, MOATBEPKAAIOIINE KAaU€CTBEHHBIM COCTaB pa3IMYHbIX
BEIIECTB: pACHO3HaBaTh OMNBITHBIM IMYTEM XJIOpPHUA-, OPOMHI-, HOAMMI-,
kapOoHat-, (ocdar-, cunmkar-, cynbdar-, TUAPOKCHUII-MOHBI, KATHOHBI
AMMOHHUS W HMOHBI M3YYCHHBIX METAIJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

e IPUMEHSATH OCHOBHBIE ONEpPAllUN MBICIUTEIbHONW JNEATEIBHOCTH — aHAIMU3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTEMaTHU3allUul0, BBISABJICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€M — /I M3YYCHHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIMii, €CTeCTBEHHO-HAyYHbIe METOJbl TO3HAHUS —
HaOJII0/IeHUEe, MU3MEpPEHHEe, MOJEITUPOBAHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN ).
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TEMATHYECKOE INTAHUPOBAHHUE B 9 KJIACCE

Ne Koa-Bo
Ha3Banue Tembl mnp JIO KP
TeMbI 4acoB
Pa3nen 1. BemecTBo u xumuveckue peakuuu (18 1)
1 | Tema 1. IloBTOpeHUE U yriay0JjieHHE
3HAHMI OCHOBHBIX pa3/ejoB Kypca 8 5 - - -
KJjlacca
2 | Tema 2. OcHOBHBbIE 3AKOHOMEPHOCTH 5
XUMHYECKHX peaKIuii
3 | Tema 3. DjeKTpoJUTHYECKASI
aucconuanus. XuMuyecKkue peakuun 8 1 1 2
B pacTBopax
Paznen 2. Hemerasuibl u ux coeqnHenust (26 1)
3 | Tema 2.l OO0mas xapakTepuCTHKA
XuMHn4yeckux 3jemMeHToB VIIA- 4 1 1 -
rpynnsl. I'asorenst
4 | Tema 2.2. O0masi XapaKTepUCTHKA
XHMHYeCKHX 3JieMeHTOB VIA-rpynmnsl. 6 - 1 -
Cepa u eé coenmHeHUs
5 | Tema 2.3 O0mas xapaKTepucTuKa
XUMHYECKHX 3JIeMeHTOB VA-Ipynibl. 7 1 2 -
A30T1, ¢pocdop u UX coeTUHEHUS
6 | Tema 2.4 O0masi XapaKTepucTHKA
XMMHYeCKHX 3J1eMeHTOB |VA-rpynnsl. 9 2 3 1
Yriepoa ¥ KpeMHHUH ¥ UX COeIMHEHUA
Pa3nen 3. Mera/uibl 1 ux coequneHus (20 4)
7 | Tema 3.1. O61me CBOHCTBA METAJLIOB 4 - 1 -
8 | Tema 3.2. BaxHeilinme MeTaNJIbI H HX 16 9 3 1
coe/IMHeHHUs
Pa3nen 4. Xumus u oxkpyxaromas cpeaa (3 4)
9 | Xumus 1 OKpy:KaIoOWAas cpena 3 - - -
10 | IToBTOpenue 1 - - -
Bcero 68 u 7 12 4
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