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1.HOACHUTEJIBHAS 3AIIUCKA

[IporpaMMa 1Mo XMMHHM Ha YPOBHE OCHOBHOI'O OOIEro OOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEeNbHOW MPOTrpPaMMbl OCHOBHOTO
obmero obpaszoBanwus, npeactaBieHHbIx B ®I'OC OO0, a takxke Ha OCHOBE (enepanbHOU
paboueit mporpaMmbl BOCIIUTAHUS U C YUYETOM KOHIICMIIMU MperofaBaHus yueOHOro rnpeamera
«Xumusi» B 00pa3oBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepannm.

[TporpaMmma mo xuMHUM Ja€T MPEACTABICHUE O IIeNIAX, OOIIel cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHA OOYydYaIOUIUXCS CpEeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IIPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpPUPOBAHUE M0 pa3jiejaM U TeMaM IPOrpaMMbl [0 XUMHUU, ONPEAEIseT KOJINUYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKHU COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTHMKU y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaessieT BO3SMOKHOCTH TpeMeTa JJIst
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKKe TPeOOBaHUM K pe3yabTaTaM 00yYeHUs] XUMUN
HA YpOBHE I1eJieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITEILHOCTH 00YUaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHHE XUMUU CIIY’KUT OCHOBOH A1 (popMHUpOBaHUS MUPOBO33pEHUsT 00ydaroerocs, ero
MPEJICTABICHUA O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXHYIO POJIb UTPAIOT (DOPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYECKOM, MUIIEBOI 1 SKOJIOTHYECKON 0€30MMacHOCTH, TPOOIIEM 3IPaBOOXPAHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMopa3BUTHUS U (OPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 0011l 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEN 00 ydJaromuxcs,
HAaBBIKOB  HMX  CAMOCTOSITETLHON  yueOHOW  JeATENhbHOCTH, OKCHEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKU3HU, TaK U B
poeCCUOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU
€CTECTBEHHO--Hay4YHOH IrpaMOTHOCTH 00y4JarOIInXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEIOBEKY, BHOCHT CBOM BKIJaJ B DJKOJOTMUYECKOe OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHUU XUMHUHU 00ECNEeUMBAIOTCS CHEIU(PUKON colepsKaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TIENarorTHYecKd aJanTHPOBAHHBIM OTPAXKEHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEEIEHHOM dTare € pa3BUTHSL.

Kypc xumMuum Ha ypoBHE OCHOBHOTO O0IIEro oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHMYECKON XUMHUU U
HEKOTOPBIX OTJIEIBHBIX 3HAUNMBIX TTOHATHH OPTaHUYECKOU XUMUH.

CtpyKkTypa coaep:KaHHsl MPOTPAMMBI MO XHUMHHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOTO
nonxona k e€ mzydenuro. CopepxaHHe CKJIQJbIBAETCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHSATUH O XuUMHUYecKod peakiuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl 0 MPUHIUIY MOCIEA0BATEIHHOIO Pa3BUTUS 3HAHWH Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHSI KAK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— IPEJCTAaBICHUN 00 AIIEKTPOTUTUIECKON AUCCOIUAIIH BEIIECTB B PACTBOPAX.



Teoperuueckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMITMPUYECKH TOJTYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIMU OOBSACHEHHS W TNPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS M BO3MOKHOCTEH
IPAaKTUYECKOI0 MPUMEHEHUS U MOJyYSHUS N3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKON COCTABIIAIOLIEH HaydyHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOH NpHpOJIBL,
[IEHHOCTHOTO OTHOIICHHUS K HAyYHOMY 3HAHMIO U METOJaM IO3HaHUs B Hayke. M3yueHne xumuun
IPOMCXOJUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjiacc.

[Tpu n3yueHny XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHMS, IPAKTUYECKON NEATETLHOCTH YeJIOBeKa U KaK OHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yu4eOHOro IpeaMera COCTOUT B (pOPMHPOBAHUU
CHCTEMBbl XMMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
NpUOOIICHNN K HAYYHBIM METOJIaM MTO3HAHMS TP U3YUYEHUH BEUIECTB U XUMUUECKUX PEaKIHid, B
(GOopMHpPOBAaHUM W Pa3BUTUM [103HABATEIbHBIX YMEHMH M HX IPUMEHEHUH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPABMII OE3011aCHOTO
oOpallleHus C Bel[eCTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3yd4eHWH XMMHU HA yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
npuoOpenu Takue e, Kak:

— (bopMupoBaHUE WHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HHU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYecKoe MpHOOIIeHHEe o0yJaromuxcs K
CaMOCTOSITENIbHOW ~ TMO3HABATEIbHON  JEATENBHOCTH, HAYYHBIM  METOJaM  TO3HaHHWS,
(bopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— o0ecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMITETEHIIHI ), IMEIOIINX YHHBEPCATbHOE 3HAUCHUE JIJIsl Pa3IMYHBIX BUJIOB JAEATEIBHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYUYHOU ITPaMOTHOCTH, B TOM
Yrcie YMEHHH OOBSCHATh M OICHMBATH SIBJICHUS OKPYKAIOIIETO MHpPA, WCHOJNB3yS 3HAHUSA U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XHUMMH, TMPUMEHATh MX IpPH pEUIeHHH NpodieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU JI€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHYECKUX 3HAHWH JUIST BBIPAOOTKH SKOJIOTHYECKH IIEeJIECO00pa3HOTO TOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B IIEISAX COXPAHEHUS CBOETO 3JI0POBbSI M OKpYXKarolled HpUpOAHOM
Cpepl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHsS OOIIEYETOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BEIOOpY
npoduis ¥ HalPaBJICHHOCTHU JajJbHENUIIero 00yueHHs.

OO01mee 9ncIio 9acoB, OTBEACHHBIX U M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).

2.1NINTAHUPYEMBIE PE3VYJIBTATbI OCBOEHUS MPOI'PAMMBI IO XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUASA
JIMYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe O0OYYCHHsSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
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COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMH M  JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMH MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLIMATHM3AINN 00yIarOIUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpMOTHYECKOTr0 BOCIUTAHMA:

[IEHHOCTHOTO OTHOMIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACIIE/INI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKH3HH COBPEMEHHOTO OOILECTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON MH(pOpMAIUeil 0 MmepeaoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa ¥ O0IIECTBA;

2) rpaskAaHCKOro BOCIIUTAHUSA:

MPEJICTaBICHUS] O COIHUAIBHBIX HOPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOH,
yueOHO-UCCIIeIOBATeIbCKOM, TBOPUECKON W JAPYrUX BUIAX AEATEIbHOCTH, TOTOBHOCTU K
pa3Ho00pa3HON COBMECTHOW JEATEIILHOCTH IPHU BBINOJIHEHUH YY€OHBIX, I03HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM YUEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TIPOILIECCE ITOW y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE TOBEJIEHHWE M TOCTYNKH CBOUX TOBApHUINEW C TO3UIMH HPABCTBEHHBIX U
NPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHHA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHHUA:

MHUpPOBO33PEHYECKHE TPEACTABICHUS O  BEHNIECTBE M  XUMHYECKOW  PEaKIvy,
COOTBETCTBYIOILI[E COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTM HAaydyHOW KApTHUHBI MHpaA, MPEIACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX 4elloBeKa C MPUPOJHON Cpelod, 0 poniu
XVUMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBIICHHbIE Ha IMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOII0JaeMbIX IPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpbl, B TOM YHCJIE€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUECKUMH CpEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa30BaHUIO, MIPOSKTHON M HMCCIEeI0BATEIbCKON JIEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popmupoBaHus KyJIbTYPHI 310POBbS:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3I0POBEIO,
YCTAHOBKM Ha 3/I0POBbI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJEHUS alKorojsi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH MpU OOpalleHHMM ¢ XMMHMYECKMMM BEIECTBAMU B OBITY M pealbHOM
KHU3HU;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpeC K MPAaKTUIECKOMY M3YYCHHUIO MPOodeccHii  Tpyaa pa3IndHOro pojia, YBaKECHUE K
TPyAy M pe3ylbTaTaM TPYAOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOp WHAMBHIYAIbHOH TpPACKTOPHU
IPOJOJDKEHU 00pa3oBaHUS C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOo(eCcCHOHAIBHON NEATeTbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUN, TOTOBHOCTh aJJallTUPOBATHCS B MPO(EeCCHOHATBHOI cpee;

6) IKOJIOrM4ecKOro BOCIIMTAHMS:



HKOJIOTMUYECKH I1IeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICUXUYECKOMY 37I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYyalHsX, YTPOKAOIIKX 3JI0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, IMOJIydaeMble NpPU H3YYECHUH XUMHH, ISl PelleHUus
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH NPUPOJIHON CPEIOH, ISl MIOBBILICHUS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTMYECKUX MpoOJieM U MyTed UX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJIOTHUYECKOTO MBILIJICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B
MIO3HABATEJIbHON, KOMMYHUKATUBHON M COLIMAJILHON IIPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTrampeaMETHBIX Ppe3yJIbTAaTOB BBIACISIOT 3HAUUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33pEHUS OOIICHAYYHBIC MOHSATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JIPYTOE.), KOTOPbIE UCIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
LEJIOCTHOW HAayYyHOW KapTHMHE MHUpa, U YHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATHUBHBIC), KOTOPhIE OOECHeunBaOT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHUBeEPCcAIbHbIE YUueOHbIe 1elCTBUS

Ba3oBble Jiornyeckue 1eicTBUA:

YMEHHSI MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIIJICHUSI TPU OCBOCHHUM 3HAHUIA:
pacKpblBaTh CMBICI XMUMHUYECKUX TMOHATHH (BBIOENATH MX XapaKTEpHbIE MPU3HAKHU,
yCTaHaBIUBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSMH), UCIIOIb30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XAMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, yCTAaHABIUBATh NPUUMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YyU€HUsI, CTPOUTH JIOTUYECKUE PACCYXIeHUs (MHAYKTUBHEIE, IeAYKTUBHBIE,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yYMEHHE MPUMEHSTHh B Mpoliecce MO3HAHMS MOHATHS (MPEAMETHbIE U METamlpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HWCIIOJIB3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI 3JIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOW peakuuu — TpU pPEIIeHUH Yy4eOHO-
[I03HABATEJIbHBIX 3a/a4, C Y4YETOM OTUX MOJEIBHBIX IPEICTABICHUN BBIABILSITE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyUaE€MbIX MTPOIIECCAX U SBJICHUSX.

ba3zoBble ucciienoBare/ibCKie AeHCTBUA:

YMEHHE HCIO0JIb30BaTh MOCTABJIECHHBIE BOIMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSA, a
Takke B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

MpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH U TMPOBEICHUIO YUEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH HH(DOPMAITHIO PA3THYHBIX BUOB
1 HOpM IIPECTABICHHUS, TTOYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAS TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE TMOCOOMs, pecypchl WHTepHeTa), KpUTHYECKU
OIICHUBAThH MTPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAILIUIO;

YMEHHE MPUMEHSAThH Pa3INdHble METObI U 3aIIPOCHI MPU MOUCKE U 0TOOpe MHbOpMaIuU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJISl BBIIOJIHEHUS YUCOHBIX M MIO3HABATEIHHBIX 32124
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OIpeNeNIEHHOr0 TUMA, MPHOOpPETeHHE OIbITa B 00JAacCTH HCIOJNb30BaHUS WH(POPMAIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMs PAa3IMUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpencTaBICHUS
UHGOpPMALMU U WUIIOCTPUPOBATH peEIlaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSMUY;

YMEHHE HCMOIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIe0BaTeNnbCKOM
NEeSITeIbHOCTH HH(POPMAIIMIO O BIUSHUH MPOMBIIIUIEHHOCTH, CEIBCKOT0 XO3SHCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY’KaIOLIed MPUPOJHOM CpeJIbl.

KoMMyHUKAaTHBHbIE YHHBepPcaJIbHble y4eOHbIe qeilicTBUA:

yYMEHUs 3aJaBaTh BOIpPOCHl (B Xoie jauajora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS] OTHOCUTEIBHO BBIIOJHEHUS
IPeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATh MOJYyYCHHBIE PE3YyIbTaThl TO3HABATEIBHOM IEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; [eJlaTh IPE3CHTALUI0 Ppe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOPATOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HABATEIHLHOU M
UCCIIE/I0BATEIbCKON JIEATEIIbHOCTU NPH PEIICHUH BO3HMKAIOIMX IpoOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB M COTJACOBaHMS NO3HMLUK (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBUIA, ONpeAeIeHUE KPUTEPUEB 110 OLIEHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTrue).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENILHO OMPEACIATh LEMH IeSITeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAUMOCTH KOPPEKTHUPOBATh CBOIO JIEATENBHOCTh, BbIOMpPATh
HaubOonee H(PQEKTUBHbIE CHOCOOBI pEmIeHHs y4eOHbIX M [O3HABaTEJIbHBIX  3ajady,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA NpHU
BBINTOJIHEHUH 33JaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsiX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3a/IaHHH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3yNbTAaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COJEPIKAHMS,
YCTQHOBJICHHOTO JaHHOM (exnepanbHONW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOyyaroluMucs Hay4yHble 3HAHUS, YMEHHMs M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 005acTH «XUMHS», BUABI JESITENbHOCTH MO TMOJTYYEHHI0 HOBOTO 3HAHHUS, €ro
UHTEPIpPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaITUSX.

K xonuy oOyuenust B 8 kiiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHU:

® pacKpbIBaThb CMBICI OCHOBHBIX XHMHYECKHX TIOHSATHHA: aToM, MOJEKyJda, XMMHUYECKUN
3JIEMEHT, MPOCTOE BEIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOIHAA),
BAJICHTHOCTh, OTHOCHUTEIbHAsI aTOMHAs W MOJIEKYJSIpHas Macca, KOJIMYECTBO BEIIECTBa,
MOJIb, MOJISIPHAsI Macca, MaccoBasi J10Jisl XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHUE, COJIb, DJIEKTPOOTPHIIATEILHOCTh, CTENICHh OKUCIICHUS,
XUMHUYECKass peakuus, KilacCU(UKAIMs peaklUuid: peakluud COCTUHEHHUs, peaKlIuu
pa3NIOKEHUs], peaKkIuy 3aMEIICHNs, Peaknd 0OMeHa, SK30- U DHIOTEPMHUYECKHE PEaKIIHH,
TETIOBOM >(PQEKT peakiuu, siAPO aToMa, NEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTAalb,
pamuyc aTomMa, XMMHYECKasl CBsI3b, MOJISIPHAS W HETOJISIPHAs KOBAICHTHAs CBs3b, MOHHAS
CBSI3b, MOH, KaTHOH, AaHHMOH, pacTBOp, MaccoBas JOJs BemecTBa (MpPOLEHTHAs
KOHIICHTpAIIKs) B PaCTBOPE;

® JUTIOCTPHPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUI M MPUMEHATH 3TH MOHSITHUS
IIPY OTIMCaHMHU BEIIECTB M UX MPEBpAILCHUI;
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® JICIIOJIB30BaTh XUMHUYECKYIO CUMBOJMKY Ul COCTaBJICHHs (OPMYI BEILECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUM;

® OMpeAensiTh BAJICHTHOCTb AaTOMOB »JJIEMEHTOB B OWMHApHBIX COEAMHEHUSAX, CTENEHb
OKHUCJICHHUS DOJEMEHTOB B OHHApHBIX COCAMHEHHUAX, MPUHAIJICKHOCTh BEUIECTB K
onpeAenEHHOMY KJIacCcy COSAMHEHHM 1o (hopmyraM, BUJ XUMUYECKOU CBsI3H (KOBaJICHTHAs
Y MOHHAs1) B HEOPraHUYECKUX COCIMHEHUSX;

e packpeiBaTh cMbica Ilepuoanueckoro 3axkona JI. M. MeHneneeBa: JeMOHCTPUPOBATH
NOHMMAHHUE [IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMMHUYECKHX DIJIEMEHTOB OT MX
nonoxenuss B llepuoguyeckodl cucreme, 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUE€HHUs, 3aKOHAa ABOTapo;

® OMNUCHIBaTh U XapaKTepu30BaTh TabnuuHyo Gopmy lleproanyueckoil cucTeMbl XUMHUECKUX
AJIEMEHTOB: pa3lMuyaTh MOHATUS «IJaBHas mnoiarpynna (A-rpynma)» H  «1o0o4Has
noarpynna (b-rpynma)», Massie U OONbIINE MEPUOJIBI, COOTHOCUTH 0003HAUEHHUS, KOTOPHIE
umerorcss B Tabmuue «llepuomuueckass cucremMa Xxumuueckux osnemeHtoB [ .
MenpeneeBa» ¢ UYUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB
(cocTaB u 3apsj sjpa, 0oOILIee YUCIO 3JEKTPOHOB M PACHPEICIIEHUE UX IO AJIEKTPOHHBIM
CJI0SIM);

® KJIACCU(PHUIMPOBATE XUMHUYECKUE ODIIEMEHTHI, HEOPTaHMYECKHE BEUIECTBA, XHUMHUYECKHUE
peaxiuu (TI0 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DEeKTy);

® XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOWCTBA BELIECTB PA3IUYHBIX KJIACCOB,
MOATBEP)KJAsi ONHCAHME MPUMEPAMH MOJIEKYJSIPHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

® [IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KAayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3JIMYHBIX YCIOBHSIX;

® BBHIUUCISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIIO
XUMHUUYECKOI'0 AJIEMEHTA 10 (hopMyJie COeIMHEHUs, MACCOBYIO JIOJIO BEIIECTBAa B PAcTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEAKIIUHY;

® [PUMEHATH OCHOBHBIE OIEpallMM MBICIUTEIbHON JESATEIbHOCTH — aHalIu3 M CHHTE3,
CpaBHEHME, 0000IIeHHe, cHUCTeMaTH3aluio, KilacCu(UKAIUIO, BBISIBIEHUE MPUYUHHO-
-CIEICTBEHHBIX CBSA3€M — Ul W3Y4YEHHs CBOMCTB BELIECTB M XMMHUYECKHUX pEaKLHUH,
€CTECTBEHHO-HAy4YHbIE METOJbl MO3HAHMUS — HaAOJIOJIEHUE, W3MEpPEHHUE, MOJEIHPOBAHUE,
HKCHEPUMEHT (peasibHbIN U MBICICHHBII);

e cCieqoBaThb IpaBWJaM  IOJIb30BaHMSI ~ XMMHUYECKOM  mocyloll u  jabopaTOpHBIM
o0opy/soBaHUEM, a TakXe INpaBujiaM oOOpallleHHus C BEIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU IO BBITOJHEHHUIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJYYCHUIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (BOAOPO/Ia U KUCIOPO/Ia), TPUTOTOBJICHHIO PACTBOPOB C
ONpeAeNEHHON MacCOBOM J10JIe pacTBOPEHHOIO BELIECTBA, IUIAHUPOBAaTbH M IIPOBOAMTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB I1IEJI0YEH U KUCIOT C TOMOIIBIO
UH/IUKATOpOB (JIakKMycC, eHOIPTATICHH, METUIOPAHXK U APYTHE).

K konny o0yuyenusi B 9 kiiacce npeaMeTHbie pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMHUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHHIH:
® pPACKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TMOHSATHI: XUMHUYECKHH OJJIEMEHT, aroM,
MOJIEKYJIa, WOH, KaTHOH, aHWOH, NPOCTOE BEIIECTBO, CIOKHOE BEIIECCTBO, BaJCHTHOCTH,
AIIEKTPOOTPHUIIATEIILHOCTh, CTEMEHb OKHUCIICHUS, XUMHUYECKas PEeakius, XUMUYEeCKas CBS3b,
TEIIOBOM 3¢ (deKT peakuuud, MOIb, MOJSAPHBIA 00BEM, paAcTBOp, DIEKTPOIUTHI,
HEDJICKTPOJIUTBI, FICKTPOJIMTHICCKAs JUCCOIUAIIHS, PEaKIIMA HOHHOTO 0OMEHa, KaTalu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaThMble © HEOoOpaTHMble pEaKIHH, OKUCIUTEIbHO-
BOCCTAHOBHUTEJIBHBIC PEAKIIUU, OKUCIUTEb, BOCCTAHOBHUTEIb, OKUCIICHHE U BOCCTAHOBJICHUE,



atoTponusi, aM(pOTEepHOCTh, XUMHUYECKasi CBs3b (KOBaJICHTHAas, MOHHAs, MeTaJuln4yecKas),
KpUCTAJUIMYECKasi PeIETKA, KOPPO3Usl METAJLIOB, CIUIABbl, CKOPOCTh XMMHUYECKON pEaKInu,
npeaenbHo gomnycrtumas konnenrpanus [1JIK Bemiecrsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUH W MPUMEHSATH 3TU MOHATHUSA
IIPU ONKMCAHMHM BEIIECTB U MX MPEBPAICHUI;

UCTIOJIb30BaTh XUMUYECKYI0 CHUMBOJHKY JUI COCTaBJIeHHsS (OpMyIN BEHIECTB M ypaBHEHUH
XUMHYECKUX PEaKIU;

ONpENENATh BAJIEHTHOCTh M CTENEHb OKUCICHHS XMUMHYECKUX 3JEMEHTOB B COEIMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAIEKHOCTh BEHIECTB K ONPEIEIEHHOMY KJIACCy COEIMHEHUH IO
dopmymnaM, BHI XUMHYECKOM CBSI3W (KOBAICHTHAs, MOHHAs, METAUIMYeCKas) B
HEOPraHMYECKUX COCTUHEHMSIX, 3apsj HMOHA MO0 XUMHUYECKOW (opmyre, xapakTep Cpelbl B
BOJIHBIX PAcTBOpax HEOPraHWYECKUX COCAMHEHUH, TUN KPUCTAUIMYECKON PEmETKU
KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cMmbica I[lepuonnueckoro 3akona [[. M. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHUE: OMHCHIBATh M XapakTepu3oBaTh TabmuuHyio (opmy llepuoanueckoit crucTeMbl
XUMHYECKMX JJIEMEHTOB: pa3jiuyaTh MOHATHS «JIaBHasg mnoArpynna (A-rpynma)» u
«moboyHas noarpynmna (b-rpymnmna)y, Mansie 1 60IbIINE IEPUO/IbI, COOTHOCUTH 0003HAUCHUS,
KOTOpBIE MMEIOTCSI B MEPUOJUYECKON Tab/UIe, C YUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS
aTOMOB XHMHYECKUX OJJIEMEHTOB (COCTaB M 3apsl f1apa, OOIIee YHCIO JJIEKTPOHOB U
pacripeiefieHue UX 0 JJICKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COECIUHEHHH B Ipejesax MajblX IIEPUOJIOB U IIaBHBIX
MOATPYIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIUPOBATh XHMUYECKHE OJIIEMEHTHI, HEOPTaHWYECKHWE BEIIECTBA, XHMHUYECKHE
peakuuu (1o YUCIy U COCTaBY YYacTBYIOIIMX B PEAKIIMU BEILECTB, MO TEIIOBOMY 3P EKTY,
10 U3MEHEHUIO CTENEHEeN OKUCIEHUS XUMUYECKUX IEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOLIME U CHElUpHUUECKIe XUMHUECKHUE CBOMCTBA MPOCTBIX U
CIIOXKHBIX BEILIECTB, IOATBEP)KIasl ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;

COCTAaBJIAITh YPAaBHEHUS DIIEKTPOJUTUYECKONW JUCCOLMAIMN KHUCJIOT, ILIEJIOYEH M COJIEH,
MOJIHBIE W COKpAlIEHHBIE YPABHEHHUS peaKIMid HOHHOrO OOMEHa, YpaBHEHHUs peakiHid,
MOJTBEPKJIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXAY BELIECTBAMH Pa3JINYHBIX
KJIaCCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKLIUNA  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKuii;

IIPOrHO3MPOBAaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXXHOCTH
MPOTEKAHUsI XUMUYECKUX MIPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MacChl BEHIECTB, MACCOBYIO JOJIO
XUMHUYECKOT0 3JIEMEHTa Mo (opMyse COeTMHEHUs, MacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUY;

coOiroaaTh MpaBuiia MOJB30BaHUs XUMUYECKON MOCYAON U TabopaTOpHBIM 000pYyI0BaHUEM,
a TaKKe MpaBHia OOpalleHus C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLUHSMHU IO
BBIMIOJTHEHUIO JIA0OPATOPHBIX XMMHMYECKHUX OIBITOB [0 TIOJYYEHHI0 U COOMPAHMIO
ra3o00pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKHCIIOro Ta3a);

MPOBOAMTH PpEaKIMH, TOATBEPKAAIOIMINE KAYeCTBEHHBIN COCTaB pa3JIMYHBIX BELIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPHUA-, OpOMUA-, HOIUI-, KapOoHat-, pocdar-, cumukar-,
cynb(har-, TUIPOKCHUI-WOHBI, KATHOHBI AaMMOHHS W HOHBl HW3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEILIECTB;

IPUMEHSATh OCHOBHBIE OIIEPALIMM MBICIUTEIBHON JEATENbHOCTH — aHalu3 M CHUHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEeMAaTU3aIUIO, BBISBJICHUE NMPUYMHHO-CICICTBEHHBIX CBSI3EH —
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JUIST U3YYEHUsI CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIMi, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HaOMIOJCHHe, H3MEPEeHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN).

3.COAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YEJNOBEKA. XMMHS B CUCTEME HayK. Tenma u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [lonsTue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecH. CriocoObl pas/ielieHusi CMeceu.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHUYECKUX DIJIEMEHTOB.
[IpocTble u cioXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAsA aTOMHasA Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. Mousipaass macca. B3auMocCBsi3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHH.

®u3nueckue M XMMHUYECKHE SBICHUSA. XUMUYECKas peakuuss U e€ IMpU3HAKUA. 3aKOH
COXpaHEHHMsI MacChl BEILIECTB. XUMUUecKkue ypaBHeHHs. Kiaccudukanys XUuMUYECKUX peakiuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYIOW, IMpaBHjiaMu paboThl B Jabopatopuu U mpuéMamu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJOBAaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJIEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IpOKaJMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOH) sIBIeHUH, HabIoaeHne
U ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWS XUMHUYECKHX peakuud (pasjokeHue caxapa,
B3aMMO/IEICTBHE CEpHOU KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kene3a ¢ pactBopoM conu Mmenu (1), usydenme crocoOoB
pas3jielieHuss CMeced: C MOMOILbBI0 MarHuTa, (WIbTPOBAaHHWE, BBIIAPUBAHHUE, JAUCTHILIALMNA,
XxpomaTtorpadusi, TNpOBEIEHUWE OUUCTKH MOBAapPEHHON COJM, HAONIOJIEHHE U ONHMCAHUE
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHUE
Moiesield MOJIEKYI (ITapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoj — 3J€MEHT W IPOCTOE BEIIECTBO.
Haxoxnenue kuciopona B npupoze, GU3ndeckue U XUMHUYECKHUEe CBOMCTBA (peaKkIMi TOPEHus).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MoOJlydeHHUs KucCIopoja B Jjaboparopuu u
npoMbIIIIeHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — ajuioTporiHas MOJU(pHUKAIMS
KHCIIOpO/1a.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXWMHUYECKHE YpaBHEHUS, 9K30- U
SHAOTEPMUYECKHE peakuuu. TOoImauBOo: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bojgopona B MPHUPOJE,
du3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCO0BI oay4deHus. KUCIOThI U com.

MoutsipHbIii 00bEM Ta30B. Pac4€Thl M0 XMMUYECKUM YPaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBoprMOCTh BemecTB B Boje. MaccoBas Joyisl BeEIECTBA B
pacTBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
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yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcuapl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3zyromue. HomenknaTypa
OKcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydueHne oKkCHaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @uU3MYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUH.

Kucnotsl. Knaccudpukanus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHUECKUE
cBoiicTBa KUCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XumMudeckue cpoiictBa coieil. [lomyuenue
COJICH.

I'eneTnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEENICHUE COJACPKaHUS KUCIOpOoJa B BO3AYyXe, MOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3y4YEHUE CBOMCTB KHUCIOPOa, HAOMIOJACHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIeHUs] TOpeHus (mokapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
M3y4eHuEe CBOMCTB Bojopona (TopeHue), B3auMmozeiicTBue Boaopoaa ¢ okcugom meau (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 momb, uMccaeaoBaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BEUIECTB PAa3TMUHBIX KJIACCOB,
HaOJIO/ICHUE M3MEHEHUsI OKPACKM WHIUKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiicTBust okcuga menu (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C METallaMH,
peaKuMii HEUTpalIu3alru, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxuneinme
KJIACChl HEOPTaHUYECKUX COETUHEHUIN.

Iepuoauyeckuii 3axoH u Ilepuoanyeckasi cucremMa xumudeckux sjiementros JI. M.
MenpesneeBa. CTpoeHue aToM0OB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIAcCH(PUKAUA XUMHUUYECKHX dJeMeHTOB. [loHsTHe o Tpymnmax
CXOJHBIX DJIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMENbHBIE METAUIbI, TaJIOTeHbl, MHEPTHBIC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonuueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MenneneeBa. Koporkonepuognas u junHHONepuoaHas ¢opmbl Ilepuoanueckoit cucteMbl
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHH CMBICT
MOPSIKOBOTO HOMEpA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX snep. M3otombl. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TEPBhIX 20 XUMHUYECKUX JIeMEHTOB [leprnoaudyeckoil CUCTeMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOIO JJIEMEHTA IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAAM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cucTeMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTHS HAyKu U npakTuku. J[. 1. MenaeneeB — yu€HbI U IpakIaHMH.

Xumuueckas CBSI3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XMMUYECKUX 3JIEMEHTOB. lloOHHAas CBA3b.
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Crenenb  okucieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTENIbHBIC — peakiuu.  [Iporiecchbl
OKHCIICHHSI U BOCCTaHOBJICHUS. OKHCIIUTEIH U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAIIOB, B3aMMOJCHCTBHE THAPOKCHIIA
[[MHKA C PacTBOPaMHU KHCJIOT W IIEJIOYel, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOMIUX TPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIX PEAKIU (TOPEHHE, PEaKIIUH PA3JI0KEHUS, COCTUHCHNUS ).

Medxcnpeomemmuole ceasu

Peanu3zanus MeXIpEMETHBIX CBSI3€H MPH M3YYECHUHM XUMHHU B 8 KIIacce OCYIIECTBISETCS
Yyepe3 KCIOJIb30BaHUE KaK OONMX eCTeCTBEHHO--HAYYHBIX IOHITHH, TaK W TOHSATHIA,
SIBIISTIOIIMXCSI CACTEMHBIMH JIJISI OTACTBHBIX MIPEMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIH (DAKT, THUIIOTE3a, TEOPHS, 3aKOH,
aHalM3,  CHHTE3,  Kilaccuukanusi, IMEePUOAMYHOCTh,  HAOIIOJEHHE,  AKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dwusuka: Martepusi, aToM, O3JCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJIA, DSJICKTPUUYSCKUU 3apsjl, BEHIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, a3, (DU3MUYCCKHE BEIMYUHBI, CJAUHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
383161, ComHiie.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKas peakuus

Ilepnonnueckuii 3akoH. llepuoamueckass cucrema xumuueckux a3nemeHtos /. H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLHUs U HUX COEAMHEHUN B COOTBETCTBHM C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THUNBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCMMOCTh CBOWCTB BEIIECTBA OT THUMA KPUCTAUIMYECKOW PEIIETKH W BUIA XHUMHUYECKOU
CBS3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIeCTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaCCAM HEOPraHMYECKUX COEIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMHUYECKUX pPeakIuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YUaCTBYIOIIMX B pEaKIUU BEIIeCTB, MO TeMIoBOMYy 3((exTy, M0 H3MEHEHUIO CTerneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKoi peakiuu. [loHaTne 006 OOpaTUMBIX M HEOOPATUMBIX
XAMHYECKUX peakinusax. [IoHATHE O TOMOTEHHBIX M TE€TEpPOreHHbIX peakuusx. llonsarue o
katanuse. lloHATHE O XHMMHUYECKOM paBHOBeCHMU. PaKTOpbI, BIMAIOIIME HAa CKOPOCTH
XUMHYECKON PEAKIMHU U MOJ0KEHNE XUMHUYECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMM, DSJIEKTPOHHBIA OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlIe€HNE YPaBHEHHU OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopust PAEKTPOIUTUYECKON AUCCOIUALNK. DIEKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI,
aHUOHBI. MeXaHU3M JHMCCOLMAIMM BEIIECTB C PAa3JIMYHBIMU BHJIAaMH XHMHYECKOM CBSI3H.
Crenenp aucconuanyy. CUIbHBIC U C1a0bIe AIEKTPOJIUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHSI MPOTEKaHUS PEaKIMii HOHHOTO OOMEHa, TOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIE B CBETE
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NpEJCTaBICHUNA 00 SJICKTPOTUTHUECKONW nuccoruanuu. KadecTBeHHBbIE pPEaKlIMU Ha HOHBI.
[TonsiTue o ruzponn3e cosen.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAUIMYECKUX PEIETOK HEOPraHMYeCKHX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW PEaKIMM OT BO3AECHUCTBHUS Pa3IUUHBIX
(bakTOpOB, MCCIEIOBAHUE IIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOIECCa AUCCOIMALUN
KHCJIOT, Ieno4ed M coiel (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHaloB), IPOBEACHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHHUsS peakiuii HOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIACICHME Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX I[PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpeHHE, peaKUUu pPas3IoKEeHUs, COCIAMHEHUS),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOLIbI0 KAaYEeCTBEHHBIX DPEAKLMH Ha HOHBI,
pelLIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEepHbIE
crerieHu okucineHus. CtpoeHue M (U3MYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJIONE€HOB.
XUMHYECKHE CBOMCTBAa Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETaJlulaMu,
menoyamu).  Xmoposopopoa. ConsiHas — KHMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHenue. JlelicTBue xJiopa U XJIOpOBOAOPO/ia Ha OPraHu3M uesnoBeka. BakHenme Xiaopuabl
U MX HaXOXJEHHUE B IIPUPO/IE.

OO6mass xapakrepuctuka 35eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPOIIHBIE MOJIU(DUKALIMK KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (u3ndYeckrue M XUMHUYeckue cBOMCTBa. OKCHJIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTA, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCJIOT M crenuduueckue). XUMHYECKUEe pPeakliuy,
JeKalle B OCHOBE IPOMBIIUIEHHOTO croco0a MOJdy4eHus cepHoi Kuciothbl. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaT-uoH. HaxoxeHnue
ceppl U €€ CcoelMHEHUH B TMpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Karollell cpenbl
COEJMHEHUSIMU Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALLICHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpocTpaHEHHE B Npupoje, (usmdeckue u
XUMHYecKkHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro GuU3n4ecKue 1 XUMHUYECKHe
CBOICTBa, noydyeHue u npumeHeHne. Conu aMMOHMUSI, UX (HU3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
busznueckue ¥ XUMHYECKHE CBoOicTBa (0OmIMe Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cneunduyeckue). Mcnoapb3oBaHWe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHuii. XuMHUYeCKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpebl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, dpuznueckue u xumudeckue cpoictBa. Okcun docdopa (V) u docdopnas kuciora,
¢u3mueckue M XUMHYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHHI.

OOmast xapakrepuctuka 3JaeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHHUS. YTIEpO, aJJIOTPONHbIE MOAU(PUKAIIUH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMHU4eckue cBoiicTBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NYECKUe U XMMHUYECKHE CBOMCTBA, JIEHICTBHE Ha JKUBbIE OPTaHU3MBI,
MOJTy4YeHUE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIeMBI, CBsI3aHHBIE ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOIO MOTEIUIEHUs KJIMMaTa, MapHUKOBbIN 3¢ dekT. YrompHas kuciora u eé
CONM, WX (PU3MUECKHUE M XUMHMYECKHE CBOICTBa, MOJy4yeHHWE M mpuMmeHeHue. KauectBenHas
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peakuus Ha  KapOoHar-mMoHBL. ~ Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAMIUHE,
MIPOMBILUIEHHOCTH U CEJIbCKOM XO351CTBE.

IlepBoHavanbHbIE MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHIEepPUH, YyKCcycHas Kkucnora). Ilpuponnsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPThb), MPOAYKTHI HX NEepepadOTKU
(6eH3uH), UX POJIb B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE 0 OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOE EIMHCTBO
OpraHWYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HHE M NpPUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpexacrtaBieHuss o0 okcume kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xeie300eToH. I[Ipobrembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEJHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromme (U3NIeCKUe U XUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHUH (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMd XJIOpUAOB (TaJOreHUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEpHanoB), HaOImOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEpHON
KHUCIIOTHI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(arT-uoH W HaONoJIeHHE MpHU3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (PM3MYECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUIN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMy a30THBIX U (POCHOPHBIX y10OpEeHNUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHME W U3YyYEHHE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH amMMOHUA U ¢ocdaT-uOH U HU3YYeHHE NPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOra3a, MoIy4YeHHe, COOMpaHue, pacrio3HaBaHUe
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUs, O3HAKOMJIEHHWE C NPOIyKLIUEen
CHWJIMKAaTHOM MPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEpUMEHTANbHBIX 3a/1ad Mo TeMe «Baxnelmme
HEMETaJUIbl U UX COCTUHEHUSD.

Metasibl M X COeIMHEHUS

OO0masi xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxxeHus B [lepuonnueckoit cucreme xumuyeckux sneMeHToB 1. . MenaeneeBa u crpoeHust
atomoB. CTpoeHue MeTayuioB. MeTramuinueckass CBs3b M METAJUIMYECKas KpUCTAJUTMYecKas
pemeéTka. DJIEKTPOXUMUYECKUN PAl HAOpsOKEHW MeTauioB. DU3WYECKMe W XUMHUYECKHUE
cBoiicTBa MeTauioB. OOmMe crocoObl moayyeHus MetamioB. [IoHSATHE O KOPPO3UHM METANIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOoppo3uu. CriiaBsl (CTallb, YyT'YH, TIOPATIOMUHUHN, OpOH32a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TosokeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIeMEHTOB /1.
N. MenneneeBa, cTpoO€HUE MX aTOMOB, HaXOXIEHHE B npupoae. PuznuecKkue M XUMHUUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[IlenoyHo3emMenbHBIE METAUIBl MarHuil W KalblUi: mosiokeHne B Ilepuoamueckoit
cucreme xumuueckux anemeHTtoB [[. M. MeHneneeBa, CTpoeHHME HMX aTOMOB, HAXOXIEHUE B
npupoje. Pru3ndeckue U XMMUYECKHE CBOMCTBA MArHUs W Kanblus. BaxHenmue coeanHEeHUs
KabIust (OKCU, TUAPOKCU, CONn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.
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AmoMuHuii: nonoxxenue B Ilepmonmueckoil cucreme Xumuueckux snemeHtoB [l .
MenpeneeBa, CTpOEHHUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
anmoMuHus. AM(pOTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA AIIFOMUHUS.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux saemeHtoB JI. .
MenpeneeBa, CTpoEHHE aTomMa, HaxXoKJAeHUe B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U comu xenesa (II) m sxemeza (III), ux cocras, cBolcTBa M
IIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE C OOpa3llaMh METAJIOB M CIJIAaBOB, HMX (U3UUYECKUMHU CBOICTBaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIIOJNb30BAaHHE BHIEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUAA KaJbIUs U HATPUS C BOJOM (BO3MOYXKHO UCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOpeHUs 3Kee3a B
KHUCIIOpo/ie  (BO3MOXHO  MCIIOJIb30BaHWE  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEAKIMii Ha MOHBI: MarHUs, KaJbllHs, alFOMUHUA, IUHKa, xene3a (II) u xenesa
(III), meau (II), HaOmroieHNE U OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHU MOHAMH HaTpus,
Kalusl U Kaibliug (BO3MOXHO HCIIONBb30BaHHE BUICOMATEPUAJIOB), UCCIEeIOBaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THUIPOKCH/IA LIMHKA, PEIIEHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHellne MeTasulbl U UX COSUHEHUSD.

XuMHus M OKpYKaoLias cpeaa

BemectBa 1 Marepuansl B OBCEAHEBHOM XKU3HM 4ellOoBeKa. be3omacHoe MCIoib30BaHUE
BEUIECTB U XUMHUYECKMX peakuuil B ObITy. llepBas momois nmpu XUMHUYECKHX O0XKOTrax M
OTPABJICHUSIX.

XHUMHYECKOE 3arps3HEHHE OKpPYKaoIlel cpeibl (MpeaeabHas JOMyCcTUMasi KOHLIEHTpaLus
BeecTs, ganee — [1JIK). Poib xumuu B perieHnu sKoIorn4eckux npooieM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAIIOB, TOJUMEPHBIE MaTEPHUAIBI).

Mesrcnpeomemnnie ceasu

Peanuszanus MEXNpeAMETHBIX CBA3EH NPU U3yYEHUU XMMHUHU B 9 KJlacce OCYILECTBISAETCS
yepe3 UCIHOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TaKk U IOHATHH,
ABIIIOIINXCSI CACTEMHBIMHU JUIsl OTAEIBHBIX MPEAMETOB ECTECTBEHHO--HAYYHOTO LIUKJIA.

OO0me ecTeCTBEHHO-HAYyYHbIE TOHSTHUS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  IKCIEPUMEHT,
MOJIEJIMPOBaHUE, U3MEPEHNUE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTEpUAIIbI.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHWJ, H30TOIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, D3JIEKTPUYECKUM 3apsii, MNPOBOAHUKH, MOJYIIPOBOJHUKH,
JTUBJIEKTPUKH, (POTODIIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHOe COCTOSHHE BEIIEeCTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKas PpEMETKA, CIJIaBbl, (U3UYECKHUE BEIUYUHBL,
€MHUILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1bl, CoHIIE.

buonorust: ¢otocunTes, apixaHue, Ouocdepa, d3KocUCTEMA, MUHEPATIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.
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4. TEMATUYECKOE IINTAHUPOBAHUE

OcHOBHBIE HANIPABJIEHUS BOCIIUTATEIbHOM 1eITeJIbHOCTH ¢ y4eTOM nporpammsl Bocnutanus QO:

1) maTpuoTHYECKOro BOCIIUTAHHUS:

2) rpa’kJJaHCKOT'O0 BOCITUTAHHUS:

3) LICHHOCTH HAyYHOT'O MO3HAHUS:

4) popmMupoBaHUs KyJIbTYPhI 310POBbSI:
5) Tpy1OBOTO BOCITUTAHUS:

6) KOJIOTUYECKOTO BOCITUTAHMSL:

8 KUIACC
KoJsnuecTBo yacos Yuet paboueii
Ne HaumeHoBaHue pa3iesioB U TeM Kontpoas- | IlpakTu- DuiekTpoHHbIE (IUGPOBHbIE) MporpaMmMabl
n/n HporpaMMsl Bcero  HbIe YecKHe o0pa3oBaTe/IbHbIE PeCypChl Bocnuranust 0O
padoTshl padoThI

Pa3nea 1. IleppoHayanbHble XUMHYECKHE MOHATHS

Xumus — BakHas 00J1acTh 1,3
1.1 €CTECTBO3HAHMS U IPAKTUYECKON 5 2 bubmorexa HOK
ESTEBHOCTH HET0BEKA https://m.edsoo.ru/7f41837¢
12 BemectBa n XuMHYeCKHe 15 1 bu6nuoreka [IOK 1,3,5,6
peaKIu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. Bakneiimme npeacTaBuTe/ I HCOPraHMYECKHUX BelleCTB
21 Boznyx. Kucnopon. [Toustue 06 6 1 bu6nuoreka [IOK 2,3,4,6
OKCHOax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonsitue o kucnorax u 3 1 but6mmoreka [IOK 3-6
COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [IOK 2-6

OCHOBaHUSIX https://m.edsoo.ru/7f41837¢

2.4 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [JOK 34,6



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
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HCOPraHN4YCCKUX COCI[I/IHeHI/Iﬁ

https://m.edsoo.ru/7f41837¢

Hroro no pazneny

30

Pa3nea 3. Ilepuoguyeckuii 3axon u Ilepn
Crpoenue atoMoB. XuMHYeCKasi cBsi3b. OKUCINTE

oauyeckasi cucrema xumMmuueckux 3jgeMeHToB /I. . Menaeneena.

JIbHO-BOCCTAHOBHUTEC/IbHBIC PCAKITUA

[Tepuonuueckuii 3aKOH U 1,2,3
31 IIepuonnueckas cucrema 7 bubmmoreka [IOK
' XHMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoMa
3.2 ggﬁ?ﬁfﬁiﬁm 8 1 bubamorexa LIOK ’
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Hroro no pasneny 15 Bubmaorexa IIOK
https://m.edsoo.ru/7f41837¢
O0o001eHne U cUCTEeMATH3AIUs 3HAHU I 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68 4 6
[TPOIT'PAMME
9 KJIACC
KounyecTBo 4yacoB Yuer padoueii
HaumeHnoBaHue pa3aesioB U TeM Konr- Ipakru- zl'];e;;f:::;;’le NpOrpamMmbl
Nenn/m  mporpammsl Bcero  poabHble  YecKkue Y T — BocnuTanusa OO0
padoThl padoThI pecypesI
Pazjen 1. BemecTBo U XUuMHYecKHe peaKIIun
11 [ToBTOpenue u yriy0iaeHue 3HaHUHA 5 | bubnuorexa [IOK 1-6
’ OCHOBHBIX pa3/ieioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuorexka [JOK 3,6
) XUMHUYECKHX PEaKIuii https://m.edsoo.ru/7f41a636
13 DIJIEKTPOIUTHYECKAS AUCCOIUALIMS. 3 1 1 bu6mmorexa [JOK 3
XUMHUECKUE PEaKIH B PACTBOpax https://m.edsoo.ru/7f41a636
Htoro no pasneny 17



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/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazpen 2. HemeTa/sibl M HX COeTUHEHU ST
21 OO0mias xapakTepuCcTUKa XUMHYECKUX 4 bubmuoreka [JOK 3,4,6
' anemeHToB VIIA-rpymmel. ["anorenst https://m.edsoo.ru/7f41a636
o | St e | ook 1
S https://m.edsoo.ru/7f41a636
R v I oo tox
’ https://m.edsoo.ru/7f41a636
dbochop 1 UX COeTUHCHUS
vo | Somucapmepaenms mmarecee | oo o
KpeMH ¥ X COEMHEHN https://m.edsoo.ru/7f41a636
Wroro no pazneny 25
Paznen 3. Merasuiibl M MX COeIMHEHMSI
. bubmuoreka [JOK 1-6
3.1 Obmme croicTa METAIOR 4 https://m.edS(I)lo.ru/7f41a636
39 Baxwuerimme MeTtamisl U UX 16 bubnmnoreka [JOK 1-6
’ COEIMHEHUSI https://m.edsoo.ru/7f41a636
Wtoro no pazneny 20
Paznen 4. Xumus u okpykaiomas cpeaa
41 BemectBa 1 maTepuansl B dKU3HU 3 bu6mmoreka [JOK 3,456
YeJloBeKa https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
O000meHue U cucTeEMaTH3alKs 3HAHUI 3 bubmorexa LHOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOI'PAMME



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