


HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMUU Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTAaBJICHA HA OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro 0o0pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe enepaabHON pabodeil mporpaMMbl
BOCITUTAHUA U C YUYETOM KOHIICTIIIUY MPENoAaBaHusl y4eOHOTO MpeaMeTa « XUuMUsD)
B 00pa3oBaTeNbHBIX Opranu3aiusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O IEJsIX, OOIIeld CTpaTeruu
oOy4eHusi, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIUXCA CPEACTBAMHU yueOHOTO
npeaMera, yCTaHaBJIMBAET o0s13aTenbHOe IPEAMETHOE COJIEp>KaHUE,
IpeaycCMaTpuBaeT PpACIpENEICHHEe €ro IO KilaccaM M CTPYKTYPUPOBAHHUE I10
pasienaM M TeMaMm IPOrpamMMbl IO XHMHUHU, OINPEAEIAECT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTEepUCTUKHU COJICpKaHMs, PEKOMEHAYEMYIO
MOCJEA0BAaTEIbHOCTh M3YYEHHSI XHMHUU C YYETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4EOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTE  O0ydaloluXxcs, OINpeAeNsseT BO3MOXXHOCTH TMpeaMeTa s
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIETO 00pa3oBaHMs, a TakKe TpeOOBaHMMA K
pe3yJibTatamM 00y4eHHs] XUMUU Ha YPOBHE 1I€JIeH U3yUeHUs IPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENIbHON JIEATEIbHOCTH O0YyYalolmerocs IO OCBOCHHIO
y4eOHOT0 CO/IepKaHMSI.

3HaHWE XHWMHH CIYXUT OCHOBOW i1 (OPMHUPOBAHUS MHUPOBO33PEHUS
00yyJaroIierocs, ero MpejacTaBICHU 0 MaTepuaJbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpYEMble XHMHUEW MPEJICTABICHUS O B3aMMOIPEBPAILICHUSIX
SHEPTUU U 00 DSBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX PEHICHHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOIO Pa3BUTHUSI UEOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXPaHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaiu3alid  BO3MOXXHOCTEW  JJII  CaMOpas3BUTUS |
dbopMUpOBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIBHOW  y4eOHOW JIeSITeNbHOCTH,
AKCIIEPUMEHTAILHBIX W HCCIENIOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIeSITENHLHOCTH;

3HAKOMHUT CO CHeNU(UKON HAYyYHOTO MBIIIJICHUS, 3aKJaJIbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIsia HA €UHCTBO MPUPOABI U YETIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroIINXCs;



crocoOCcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 3KOJIOTMYECKOE
o0pa3oBaHuE 00yJarOIUXCS.

JlanHble HampaBiieHUs B OOyYE€HUM XHMHUU 0OecnedyMBaroTCs Creuu(pukon
colepkaHusi  y4eOHOro TMpeAMeTa, KOTOpBIM  SBIAETCA  MEJaroruyecku
aJanTUPOBAHHBIM OTPaXKEHHEM 0a30BOM HAYKW XMMHUHU Ha OINPEACIIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00II€ro 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYarOIIMMHUCSA CHCTEMbl MEPBOHAYAJIbHBIX MOHATUA XUMHUH, OCHOB
HEOPraHWYEeCKOM XUMHU W HEKOTOPbIX OTIEIbHBIX 3HAUMMBIX [OHSATUH
OpraHUYEeCKON XUMHMHU.

CtpyKkTypa cojepaHHUsl MporpaMMbl 10 XUMHUHU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOT0 mnoaxoaa K €€ u3ydeHuro. CoaepikaHue CKIaIbIBA€TCA M3 CHUCTEMBI
HNOHSATUH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI IOHATUI O XUMUYECKON
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYPHO OpraHM30BaHbl [0 HPHUHLHUIY
IIOCJIEIOBATEIBHOIO PA3BUTHUS 3HAHUII HA OCHOBE TEOPETHYECKHUX IPEACTABICHUIM
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XHUMUH;

— YUYEHHUs O CTPOEHUH aTOMa U XUMUYECKOH CBA3H;

— TpeacTaBIeHU 00 BIEKTPOJUTUYECKOM OHUCCOLUMAalMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHMS PpPacCMAaTPUBAIOTCS HA OCHOBE JMIIMPUYECKH
HOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOTO
YPOBHSI K JpPYyroMy, BBIIOJHSS (QPYHKUUH OOBSICHEHHS M IPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHS U BO3MOXHOCTEH MPAKTHUYECKOTO NMPUMEHEHUSI U MOIYyUYEHUs
U3Y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XUMHUHU  CIHOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW MNPUPOABI, LIEHHOCTHOIO OTHOLIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM IIO3HaHUs B Hayke. V3yueHue XUMHH NPOUCXOIUT C IMPUBICYCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpyKaoluid MUp»,
«buoinorus. 5-7 xiacce» u «Pusuka. 7 Kinacey.

IIpy wu3ydeHUH XUMUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUNH OCHOB
XUMHYECKON HAyKH KakK 00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeATENbHOCTH YEJIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAHUW — BaKHEHIINX (DAaKTOB, MOHATHM, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM,
JOCTYIHBIX O00OOIIEHUN MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



OpUOOIIEHUH K HAay4YHbIM METOJaM II03HAaHUS MPH HM3YYEHWU BELIECTB U
XUMHYECKHUX PEaKIHid, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUHA U
UX T[PUMEHEHUH B Y4eOHO-TIO3HABATEIBHOW M Yy4eOHO-UCCIEI0BATEIbCKON
JeSTEILHOCTH, OCBOCHUM NpaBUJI 0OE€30MacHOrO OOpallleHusi C BEIIEeCTBAMHU B
ITIOBCEHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30OBaHUs BaKHOE
3HauY€HUE MPUOOPENH TaKue 1eNIU, KaK:

— (GOpMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTONM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUss Ha CHCTeMaTH4eckoe MpuoOlleHne
oOydaromuxcsi K CaMOCTOATEIbHOW I103HABATEIbHOU JEATENbHOCTH, HayYHBIM
METOJaM TO3HaHUS, (POPMUPYIOMIMM MOTHBAIIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCciaoBHM, CIOCOOCTBYIONIUX MPUOOPETEHNI0 00yYarOUMUCS
OIbITa Pa3HOOOPa3HOW MAESITEIbHOCTH, MO3HAHUS M CaMOIO3HAHMSI, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE s
pa3IMYHBIX BUOB JICATEIBHOCTH;

— (opmupoBanue oOmEeH (QYHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHUH OOBSICHATH W OLEHUBATh SBJICHUS
OKpYKaIOIIer0o MHpa, WUCIONB3YysS 3HAHUS W OIBIT, MOJYYCHHBbIE NPU U3YYCHUU
XUMHH, TPUMEHITh WX TPU PEHICHHH MpoOJieM B TOBCEIHEBHON JKHU3HH U
TPYZIOBOM J€STEIIbHOCTH;

— (QopmupoBaHue y OOydaroUIMXCd T'yMaHUCTHUYECKUX OTHOIIEHU,
NOHUMAaHUA LEHHOCTH XUMHYECKUX 3HAaHUU Ui BBIPAOOTKH HKOJIOTUYECKU
1eJecCO00pa3HOro TMOBEIEHUST B OBITY M TPYAOBOM JESITENBHOCTH B IENSIX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOUIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCHMTAaHUI0O HAa OCHOBE YCBOEHHUS OOILEYEIOBEUECKUX LIEHHOCTEH,
TFOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOo(duiis U HAIpPaBIEHHOCTU AAbHEUIIEro
oOyueHus.

OOmiee YMCIO YaCOB, OTBEAEHHBIX JUISI W3YYCHHUS XHUMHH Ha YpOBHE
OCHOBHOT0 00111er0 00pa3oBaHus, cocTapiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA

9 KJIACC

BemecTBo M XUMHUYeCKasi peakuust

[Tepnoanueckuit 3akoH. [leproauyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. Menneneea. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMUYECKUX DJIEMEHTOB TEPBBIX TPEX TMEPHUOAOB, KAIMA, KAJIbIHUA M HX
COCIMHEHU B COOTBETCTBMU C IIOJIOKEHUEM »3JIEMEHTOB B Illepuomnueckou
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemniecTBa: BHJbl XUMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKIIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX
COCJIMHECHUI, TCHETUYECKAs CBSI3b HCOPTAaHUYECKUX BEIIECTB.

Knaccudukanus XuMu4ecKuX peakiuii mo pa3indyHbIM NpU3HaKaM (110 YUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, IO TEIJIOBOMY 3(ddekry, mo
W3MEHCHHIO CTENEHEH OKHMCIICHHS XUMHYECKHX JJIEMEHTOB, IO OOPATHMOCTH, II0
YYacTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKHE
YpaBHEHHS.

[TonsiTie o ckopoctu xuMHUuUeckor peakiuu. [loHsitue 00 00paTUMBIX U
HEOOPATHUMBIX XUMHUUYECKUX peakiusx. [IoHATHEe 0 TOMOTeHHBIX M IeTePOTreHHBIX
peakuusax. llondarue o karanmuse. [lonsiTue 0 xumMmuyeckom paBHOBecHn. DakTopHL,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU M TOJOKEHUE XHMHUYECKOTO

PaBHOBECHSI.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIIEHO-BOCCTAHOBUTEIBHON peaxkLuu. CocraBnenue YpaBHEHUI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMd C  HCHOJb30BAHUEM  METOJa
AJIEKTPOHHOr0 OanaHca.

Teopust FNEKTPONUTUIECKON TUCCOUUALMU. DIICKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M AuCCOLMAIMU BEIIECTB C Pa3IMUHBIMU BUIAMHU
xuMuueckoit cBs3u. Crenens quccornuanuu. CUIbHbBIC U CIa0bIe JIEKTPOTUTHI.

Peakiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE M COKpall€HHble HOHHBbIE YypaBHEHUs peakiuil. CBoilCTBa KHCIOT,
OCHOBaHMI W cCcOJed B CBETE€ MPEICTABICHUH 00 3JIEKTPOJUTUUYECKON
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIIU3E COTEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEILIECTB — META/VIOB UM HeMeTa/uioB (Tpadura W anMasa), CJIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTU XUMHYECKON peakiuu



OT BO3JCHCTBUS pa3IUYHBIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPONPOBOIHOCTU
pacTBOpPOB BEUIECTB, IMIpoOLEcCa JUCCOLMALMU KUCIOT, MIEJIoYeld U coyeu
(BO3MOKHO  HCHOJB30BAHME BUAECO  MAaTEpPHANIOB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ TPU3HAKK  MPOTEKAHWS  peakluudid  HOHHOro  oOMeHa
(oOpazoBaHue oOcangka, BBIJCICHHE Ta3a, OOpa30BaHHE BOBI), OIBITOB,
WUTIOCTPUPYIOUIMX ~ IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKUUl
(ropeHue, peakluu paszyIoKEeHHs, COCUHEHHU), PACIIO3HABAHUE HEOPTraHUYECKUX
BELIECTB C IOMOLIBIO KAayeCTBEHHBIX pEAaKUUHA Ha HOHBI, pEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a4a4.

HemeTtayibl 1 X coeIMHEHUSI

OO6mias  xapakTepucThka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUecKHe CBOICTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHYECKHME CBOWCTBA Ha IIPUMEPE  XJopa
(B3aMMOJEHCTBUE C METalJlaMd, HEMETaJJlaMH, IIeJoYaMu). XJIOPOBOJIOPOJ.
ConsiHas KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. [lelicTBue
XJIOpa M XJOPOBOJOPOJA HAa OpPraHM3M 4YelOBeKa. BakHeWInue XJIOpUIbl U HX
HAXO0XKIEHUE B IPUPOJIE.

O6mas xapaktepuctuka 31aeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (PuU3nUecKue CBONCTBA
IPOCTBIX BELIECTB — KMCIOPOAA U CEpbl. AJIIOTPONHbIE MOAU(PUKALIUN KUCIOPOIa
U cepbl. XUMUYECKHE CBOICTBa cepbl. CepoBOIOPOJ, CTpOCHHE, (PU3HYECKUE U
XUMUYecKrue cBOMCTBA. OKCHUIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (GuU3MUECKME ¢ XUMHUYECKHE CBOiWcTBa (00mue Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peakluH,
JeXallie B OCHOBE MPOMBILUIEHHOTO CHOCO0a IMOIYYEHUSI CEPHOM KHCIIOTHL
[Ipumenenue cepHoil KUCIOThI. COMM CEpHOM KUCIIOTHI, KAUECTBEHHAS PEAKLINS Ha
cynbar-uon. Haxoxaenue cepbl U €€ COCAUHEHUN B MPHUPOJEC. XHUMHUUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COEAMHEHHMSIMHU CEpbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPALICHUS.

O6mias xapaktepuctuka 35eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHCIECHHUS. A30T, paCOIpOCTPAHEHUE B MPUPOJE,
¢uznyeckue U XxuMudeckue cBoiicrsa. Kpyrosopor a3ora B mpupoje. AMMHAK, €To
(du3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJMydYeHUe U npuMeHeHune. Coiu aMMOHMS,
ux (U3NYEeCKue U XMMUYECKHEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHUCIOTa, €€ MOJydyeHHe, (U3NYECKUe U XUMUYECKUE
cBOMcTBa (00OIIME Kak MPEACTaBUTENS Kjacca KHUCIOT U crnenuduyueckue).
Hcnons3oBaHne HUTPATOB M COJEM aMMOHUA B KayeCTBE MMHEPAJIbHBIX
yno0opeHuil. XuMu4eckoe 3arpsi3sHeHHE OKPYKaIoIIe cpelibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXAM, 3arps3HEHHE BO3ayXa, MOYBBI W BOAoéMoB). dDocdop,



aioTpornHbie Momudukammu Gochopa, puzmdeckrne M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbochopnas kucnora, pu3ndecKue U XMMHUIECKUE CBOMCTBA,
nosiyuenue. Mcnonp3oBanue GpocaToB B Ka4€CTBE MUHEPATBHBIX YIOOPEHU.

O6mras xapaktepuctuka 31aeMeHTOoB IV A-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MoAu(DUKALIUKM, paCIpPOCTpaHEHHE B TpUpoje, (PuU3NUecKue W XUMHUUYECKHUE
cBoricTBa. Ancopomus. Kpyrosopot yriaepona B npupojae. Okcuabl yriepoja, ux
dusnyeckue W XUMHUYECKHE CBOMCTBA, JCHCTBME HA JKUBBIE OPTaHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a rinoOaJbHOTO TMOTEIJICHUSI KIMMara, MNapHUKOBBIM
¢ dexT. YronpHas KUciIoTa U €€ COlM, UX (PU3nYecKue U XMMUYECKHUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnons3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHavasibHBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, dTAHOJI, TJIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoHble HMCTOYHUKH YIJIEBOJOPOAOB (Yyrojb, HOPHUPOAHBIA ra3, HedTh),
OPOAYKThI UX mepepaboTku (OE€H3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTie 0 OMONOTrMYECKN BaXKHBIX BEIIECTBAX: JKUPaX, O€NKaX, YIJIeBoJax — U X
poii B OKM3HM 4eloOBeKa. MaTepualibHOE€ €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusnueckue MU XHUMHYECKHE CBOMCTBA, IOJyYeHUE W
npumeHeHue. CoenuHeHHus KpemMHHs B mpupoje. OOmme mnpeactaBieHuss o0
okcune kpemHus (IV) u kpemuueBor kucinore. CHUIMKAThl, X UCIOJIb30BAHUE B
OBITY, B TIPOMBINUICHHOCTUA. BakHEWIIe CTPOUTEIIbHBIC MaTepUalbl: KEPAMHKA,
CTEKJIO, IIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MmacHOro MCMOIb30BaHUS
CTPOUTETHHBIX MaTEPHAJIOB B IIOBCETHEBHON >KU3HH.

Xumuueckuii IKCnepumenm:

U3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
IPOBE/ICHUE KAUECTBEHHBIX PEeaKklMil Ha XJIOPHUI-MOHBI U HAOIIOJEHUE MPU3HAKOB
UX TIPOTEKAHMs, OIBITHL, OTpaKalwllue (QU3NYECKHUEe U XMMHUYECKHE CBOMCTBa
TaJIOT€HOB M WX COEJWHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BUAEOMATEPUATIOB),
O3HAKOMJIEHWE C oOOpa3naMu XJOPUJOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasmlamu  ceppl W €€  COCIMHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE Tpollecca OOYTIIMBaHUs caxapa MoJ JIeUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJOThI, HW3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIOTHI, MPOBECHNE KaUeCTBEHHOW peaKIMu Ha CyJbdat-
MOH W HaOJIOJeHHWE NpHu3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHUE C (U3MUYECKUMHU
cBoiicTBamu a3ota, (ochopa m HMX coeaWHEHHI (BO3MOXXHO HCIIOJIb30BAHUE



BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIO0OpEHUH, MOTyUYeHUE,
coObupaHue, paclo3HaBaHME W M3y4YEHUE CBOMCTB aMMHaka, NPOBEJACHUE
KAueCTBEHHBIX pPEakIMii Ha MOH aMMOHHUS U ¢dochaT-uOH U U3yUECHHE NPU3HAKOB
UX IPOTEKAHUsI, B3AUMOJIEVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCIIOTHI C ME/IBIO
(BO3MOKHO HCII0JIb30BaHUE BHUJIECOMATEPHAIIOB), U3y4eHUE MOJIeJIen
KPUCTAUIMYECKUX peIIETOK anMasza, Trpaduta, ¢yiuiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCcOPOLIMM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIIEM U
YCTPONCTBOM NPOTHBOras3a, MojyuyeHue, coOMpaHue, paclio3HaBaHUE W HU3yuUeHUE
CBOWCTB YIJIEKHCIIOIO ra3a, MPOBEJCHUE KAaYeCTBEHHBIX peaklMii Ha KapOOHAT U
CUJIMKAT-UOHbl M W3yYEHUE TMPU3HAKOB UX MPOTECKAHUS, O3HAKOMIICHUE C
NPOAYKIMEH CHUJIMKATHOM TPOMBINIUIEHHOCTH, PELUICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaykHelIe HEMETAIUTbl U KX COCTUHEHUSY.

MeTaJuibl M UIX COEIMHEHUS

OO0uras xapakTepUuCTHKa XUMHUYECKUX 3JIEMEHTOB — META/VIOB HA OCHOBAHUU
ux TnonoxeHus B llepuomudeckon cucreMe XuMUUYEeCKUX diiemeHToB . .
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHE MeTauioB. MeTanyeckasl CBsi3b U
METAUIMYECKAsT  KPHUCTAJUIMYECKass  PEmeETKa.  DJIEKTPOXUMHUYECKAU  psif
HaMpsOKeHU MeTauioB. U3nueckue U XMMUUYECKHe CBOMCTBa MeTaiioB. OO0mue
CrocoObl Mody4YeHuss MeTauioB. [loHSATHE O KOpPpO3UHM METaIOB, OCHOBHBIC
crocoObl 3amuThl X OT Koppos3uu. CrjaBbl (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIEHHOCTH.

[[lenounsie meTambl: noynoxkeHue B Ilepuoanyeckoil cucreMe XMMHUYECKHUX
anemenTtoB JI. M. MenpaeneeBa, CTpoeHHME HX aTOMOB, HAXOXIEHHE B IPUPOJIE.
du3nyeckre U XMMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUIPOKCUIBI HaTpusi W Kaius. [IpuMeHeHWe WIeNOYHBIX METAIOB M HX
COEIMHEHUMU.

[IlenoyHO3eMENbHBIE METAJUIBI MAarHUM H  KaJblUW: TIOJIOKEHHUE B
[Tepuoanueckoit cucreme xumuueckux 3nemeHtoB [l. M. Menneneesa, ctpoeHue
VX aTOMOB, HaXOXJAEHUE B Ipupoae. Pu3nyeckne 1 XMUMUYECKUE CBOMCTBA MAarHus
U Kanpuuda. Baxueiimme coenuHeHus Kaiblus (OKCUJ, TUIAPOKCHI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHUN: TTOJ10KeHUE B [leproinueckor CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOXAeHHUE B Ipupone. Pusuyeckue U
XMMUYECKHUE CBOMCTBA aOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XMUMAYECKUX 3J€MEHTOB /1.
N. Menneneesa, CcTpoeHME aTroMa, HaxoXKaeHue B Ipupoae. Pusnyeckue Hu
XMMUYECKHE CBOMCTBA kene3a. Okcubl, THApOKCcU bl U cou xenesa (1) u sxenesa
(1), mx cocraB, CBOMCTBA U MOJIy4YCHHUE.



Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C 0Opa3llaMu METAUIOB U CIUIaBOB, HUX (PU3HYECKUMU
CBOMCTBaMM, M3YyYEHHE  PE3yJbTATOB  KOPPO3UH  METANIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHUIA
KaJbLUsI W HaTpus C BOJOM (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IIPOLIECCAa TOPEHUS JKee3a B KHUCIOPOJIE
(BO3MOKHO  HCIIOJB30BAaHHWE  BHUJIEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJblMs, aJIOMUHMS, LIUHKA, XKEJe3a
(1) u xene3a (1), mequ (1), HAOMIOACHME W ONMMCAaHUE MPOIIECCOB OKPAITHBAHHMSI
IUIaMEHU HWOHAMHU HaTpusl, Kajdusl W KaJblUMs (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOWCTB TUJIPOKCUAA AIFOMUHUS
Y TUIPOKCH/IA IMHKA, PELIEHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHennme
METAJJIbl U X COEUHEHUS.

XHMMHUS ¥ OKpPY:KaLIas cpeaa

BemecTtBa n Marepuanbl B IOBCEJHEBHOW JKM3HU YeEJIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUUYECKUX peakuuil B ObITy. IlepBas momouns npu
XUMUYECKUX 0KOTaX U OTPABICHUSX.

XHUMHUYECKOE 3arps3HeHHe OKpyKarouleil cpenbl (MpefenbHas JOomycTHMas
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMuu B pereHnn 3KoJI0ruyecKux
mpooIeMm.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslioB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepualbl).

Mexcnpeomemmuule ceasu

Peasmm3zannss MeXnpeaMETHBIX CBs3€M NpU M3YyYEHMM XMMHMM B 9 Kiacce
OCYLIECTBJISIETCS. 4Yepe3 HCIOJb30BAHUE KaK OOIIMX EeCTECTBEHHO-HAYUYHBIX
NOHATUM, TAK W MOHATHH, SBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBbHBIX PEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mye ecTecCTBEHHO-HAy4YHbIE MOHSATHUSA: HAy4YHbId (DaKT, rUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KiIacCU(pUKALMs, TEePUOAUYHOCTb, HAOIIOACHUE,
SKCIEPUMEHT, MOJEIIUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, ITAPHUKOBBIN
3¢ (deKT, TEXHONOTHsl, MaTEPUATIBL.

®usuka: Marepusi, aToM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIIbl, PaJUOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKHIA 3apsii, MPOBOJHHKH,
NOJYPOBOJHUKY, JUDJIEKTPUKH, (POTOJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAILINYECKAS
peméTKa, CruiaBbl, (PU3MYECKUE BEJIMYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, TIAHETHI, 3BE3/b1, COJIHIIE.



buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATbHBIC
yI0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpANbI, TOPHBIE MOPOJBI,
I0JIE3HBIE HCKOITaeMbI€, TOTLTUBO, BOJAHBIC PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
XNMHHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3VYJIBTATHI

JImgHOCTHBIE PE3yJIbTaTHl OCBOCHHMSI TIPOTPAMMBbI OCHOBHOTO OOIIETO 00pa3oBaHMs
JIOCTUTAIOTCSI B XOJi¢ OOyYEeHHUsT XMMHUM B €JAMHCTBE Y4eOHOM M BOCIUTATEIHHOU
NEATEIbBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMU COITUOKYIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IIPUHATBIMU B OOINECTBE IIpaBWJIAMH H
HOpPMaMH IIOBEJCHHUS U CIIOCOOCTBYIOT IIpolleccaM CaMOITO3HAHHUS, CaMOPa3BUTHS H
coIMaIn3aIy 00yUYaroIINXCsl.

JIM4HOCTHBIC pe3ybTaThl OTpaXkaroT TOTOBHOCTD 00yJarmMXxcs
PYKOBOJICTBOBATbCSl CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAIMM M pacIIMpeHUe
OITBITA JICATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSI .

LIEHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U
HAay4yHOMY HaCJICIMI0, TIOHUMaHWsS 3HAYEHHMS XHUMHUYECKOM HayKM B IKHU3HU
COBPEMEHHOr0 OO0IlleCTBa, CIOCOOHOCTH BIAJETh JIOCTOBEpHOM HH(pOpMaIuen o
MEePEIOBbIX JIOCTMKEHUSIX M OTKPBITHSIX MHPOBOM M OTEYECTBEHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) TPasKIaAHCKOT0 BOCIIMTAHUS:

MPEJICTABIICHHS O COLUAJIBHBIX HOPMAaxX U MpaBUJIaX MEXKJIUUYHOCTHBIX OTHOIICHUN
B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHOMCCIIeI0BATEIBCKOM, TBOPUESCKON U APYTUX BHJIAX JCATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIIbHOCTH  IPH  BBIOJHEHUH  YYEOHBIX,
MO3HABaTENbHBIX 337a4, BBINOJHEHUU XUMHUYECKUX OKCIEPUMEHTOB, CO3/laHUU
y4EOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHUMAaHUIO ¥ B3aWMOIIOMOIIY B IPOIIecCce
ATON y4eOHOH JesATEeNbHOCTH, TOTOBHOCTH OILICHMBATh CBOE TOBEJIECHHWE U TOCTYIKH
CBOMX TOBApUILEH C MO3ULIMK HPABCTBEHHBIX M MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS

MHUPOBO33PEHUECKUE TIPEJICTABICHUS O BEIIECTBE W XUMHUYECKOW peaKiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIIAE OCHOBY
JJIs. TIOHUMAaHMSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS] 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKA C MPUPOJAHON CpElIOH,
O pOJIM XMMHUH B O3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHbIC MOTHUBBI, HANpaBICHHbIC HA TOJIyYEHHWE HOBBIX 3HAHUU IO
XUMUM, HEOOXOAUMBbIE I OOBSCHEHHS HaOJI0aeMbIX TMPOIECCOB U SBJICHUMH,
MO3HaBaTeIbHON, UHGOPMAIIMOHHON U YUTATEIBCKOU KYJIbTYpPbl, B TOM YHCJIC HABBIKOB
CaMOCTOATENFHON paboThl C y4eOHBIMHM TEKCTaMH, CIPABOYHOU JIMTEPATypOH,
JIOCTYITHBIMU TEXHUYECKUMU CPEJCTBAMHU UH(DOPMALIMOHHBIX TEXHOJIOTUH;



UHTEpEC K OOY4YEeHMI0O U [IO3HAHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K CaMOOOpPa30BaHNUIO, POEKTHON U UCCIIE0BATENLCKON JIEATEIBHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4eHHUS B JalbHEHIIEM;

4) popMHPOBaAHNS KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE 1IEHHOCTU KM3HU, OTBETCTBEHHOTO OTHOILIEHUSI K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3/10pPOBBII 00pa3 KMU3HU, OCO3HAHUE MTOCIEACTBUM U HENIPUATHE BPEIHBIX
OpUBBIYEK (YHMOTPEOJIEHUS ajKOroJid, HAPKOTHUKOB, KYpPEHHs), HEOOXOAUMOCTH
coOt0IeHNs TTpaBui 0€30MaCHOCTH MpU OOpalIeHUH C XMMUYECKUMH BEIIECTBAMH B
OBITY U PEAIbHOM KU3HU;

5) TPy10BOT0 BOCTIMTAHUS:

MHTEpPEC K MPAKTUYECKOMY HM3YUYEHHIO Mpodeccuil M Tpyaa pas3IuyHOro poja,
yBaXEHUE K TPYAY M pe3yibTaTaM TPYJOBOH JNEATEIbHOCTH, B TOM YHCIIE HAa OCHOBE
IPUMEHEHHUS MPEAMETHBIX 3HAHUN MO XMMUHM, OCO3HAHHBIM BBIOOpP MHAMBHYaJIbHOM
TPACKTOPUHM MPOJOJDKEHHUs] 00pa3oBaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEIHON
npo(eCcCUOHAIBHON JEeATEIbHOCTH M Pa3BUTHUSI HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH
allalTUpPOBAThCA B MPOo(ecCHoHaABbHOM cpee;

6) K0JI0rM4ecKOro BOCUTAHMS:

HKOJIOTMYECKH 11eJIeCO00pa3HOE OTHOIIEHUE K MPUPOJE KAK UCTOUYHUKY KM3HU Ha
3emiie, OCHOBE €€ CyUIECTBOBaHHUS, MOHMMaHUE IIEHHOCTHU 3JI0POBOT0 U 0€30MacHOTO
oOpa3a JKHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY MU
NICUXUYECKOMY 3J0POBbIO, OCO3HAHUE IICHHOCTH COOJIOACHUS MpPaBui OE30MacHOTO
MOBEJEHUS MPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYALMSX, YTPOKAIOIINX 310POBbIO
U JKU3HU JIOJICH;

CHOCOOHOCTH TPUMEHSATh 3HAHUS, IOJy4yaeMble MpPU H3YUYEHUH XUMUH, IS
pEelICHUsT 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH NPUPOJHOU CpPEIOW, JJIs IOBBIIICHUS
YPOBHSI SKOJIOTUYECKOMN KYJIbTYpbl, OCO3HAHUS INI00ATBHOIO XapaKTepa SKOJOTMYECKUX
npoOsieM M MyTel HX pelleHus IOCPEACTBOM METOAOB XMMMH, 3KOJOTHYECKOTO
MBILIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABAaTEIbHOW, KOMMYHHKAaTUBHON U
COLMAIIBHOM MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX PE3yJbTaTOB  BBIACIAIOT  3HAYUMBIE  JUIS
(dbopMupOBaHUS MHPOBO33PEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHUs, MPUHIIMII,
runoresa, pakt, CUCTeMa, IPOLECC, IKCIIEPUMEHT U APYTOe€.), KOTOPbIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEIMETax U MO3BOJIAIOT HA OCHOBE 3HAHMM U3 3TUX
npeIMeToB (OPMHUPOBATH IPEJICTABICHUE O LIEJIOCTHONM HAy4yHOW KapTUHE MHpa, U
yHUBEpCaJbHble  yueOHble  JeiicTBUS  (IO3HABaTEeNbHbIE, KOMMYHHUKATHBHBIE,
pPEryJIsTUBHBIE),  KOTOpble  o0ecneyuBarOT  (OPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSATEILHOMY IUIAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHOM A TEIbHOCTH.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC AeiiCTBUS



ba3oBble 1oruyeckue AeMcTBUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JJOTUYECKOTO MBIIUICHUS] TIPU OCBOCHUHU 3HAHUI:
pacKpbIBaTh CMBICT XUMHUYECKHUX MHOHATUN (BBIICIATH WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU TMOHSTHSAMH), WCIOIb30BaTh MHOHATHS IS
OOBSCHEHUS OTIIENbHBIX (PAKTOB M SIBJICHUM, BHIOMPATh OCHOBAHMS U KPUTEPUU IS
KJIaCCU(pUKAUUMU XMMUYECKUX BELIECTB M XUMHYECKMX pEaKlIUi, YCTaHaBIMBATh
NPUYMHHO-CJIEJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU HM3YUYEHHS, CTPOUThH JIOTHYECKHE
paccyxaeHus (MHIYKTUBHbIC, JEAYKTHUBHBIE, MO AaHAJIOTHM), Je€JaTb BBIBOABI U
3aKJIIOYCHHUS;

YMEHUE TNPHUMEHATh B MPOLECCE TO3HAHUSA MOHATHSA (IIPEAMETHBIE U
METaIrpeAMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, HUCHOJIb3yeMble B XHUMUU,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMbIE B XUMHUU MOJEIIbHBIE MPEJCTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ DJJIEMEHTA), XUMHUYecKkas QopMmylla U YypaBHEHHUE
XUMHYECKON peakliy — MpU PelIeHUH y4eOHO-TT03HABATENIbHbIX 33/1a4, C yYETOM ATHX
MOJIEJIBHBIX MPEJICTABICHUN BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU
U3Y4YaeMbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB M XUMHUYECKHX PEAKIHH, BBISBISATH
o0lue 3aKOHOMEPHOCTH, TPUYUHHO-CIICJICTBEHHbIE CBS3M U IPOTHUBOpPEYHS B
M3Y4YaeMBbIX MTPOLIECCAX U SIBJICHUSX.

Bba3oBbie uccienoBaTe/ibCKue 1eHCTBUA:

YMEHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHl B KauyeCTBE HMHCTPYMEHTA
MO3HAHUS, a TAKKE€ B KA4eCTBE OCHOBBI JUIsi ()OPMHUPOBAHUS THUIOTE3bI MO MPOBEPKE
NIPaBUJIIbHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHre ONbITa MO IUIAHUPOBAHUIO, OpraHU3aldd M MPOBEICHHIO
YUYEHHYECKUX  DKCIEPUMEHTOB, YMEHHE HaOgonaTh 3a  XOJOM  IIpoliecca,
CaMOCTOSATENILHO TPOTHO3UPOBATh €ro pe3ysbTar, (HopMyIupoBaTh OOOOIIECHUS H
BBIBOJIBI 10 pe3yJbTaTaM IPOBEAEHHOIO OIBITA, MCCIECAOBAHUSA, COCTaBIATH OTYET O
NpoJieJIaHHOM padore.

Pabora ¢ nunpopmanmeii:

yMEHHE BBIOMpATh, AHAJIM3UPOBATH U  HHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IMuYHBIX BUAOB M (OPM MpPEACTaBICHUS, MOJy4aeMyl0 H3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIONYJISIpHAs JIUTEPATypa XUMHUYECKOTO COJAEpM aHUs, CIPABOYHbIE MOCOOUS,
pecypcbl MHTepHETa), KPUTHYECKH OLICHUBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
uHdopmaIuio;

YMEHUE MNPUMEHSTh pPa3IUYHbIE METOJbl M 3alpoChl IMPU IOUCKE U OTOOpE
uH(OpMaIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIJisi BBIMOJHEHUSI YUYEOHBIX
U TI03HABATEIBHBIX 3aJlay OIpPEACIEHHOr0 THUIlAa, MPUOOPETeHHE OmbiTa B 00JACTH
UCIOJIb30BaHUsl  HMH(OPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTMH,  OBJaJIeHUE
KyJIbTypOl  aKTHBHOI'O  HCIOJb30BAaHUS  PA3JUYHBIX  TOMCKOBBIX  CHCTEM,
CaMOCTOSATENILHO BBIOMPATh ONTUMAJIbHYIO (QOpMYy NpeacTaBlieHUs HHPOPMALMHU U



WUTIOCTPUPOBATH pellaeMble 3a7a4d HECIOXKHBIMU CXEMaMHM, IUarpaMMmamMu, JpyruMu
dbopmamu rpadUKy U UX KOMOHWHAIMSMU;

yMEHHE HCIIOJNIb30BaTh W  aAHAJIM3UPOBaTH B  Mpolecce y4eOHOW U
UCCJIEI0BATENbCKON JI€ATEIbHOCTH HH(OpPMALUI0O O BIMSHUU [POMBIIUIEHHOCTH,
CEJIbCKOTO X035CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY>KaIoIel MPUPOHOM CpeIbl.

KoMMyHUKAaTHBHBbIE YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBHS:

YMEHHUS 3aJlaBaTh BONPOCHI (B X0j€ nuayiora v (W) JUCKYCCHM) MO CYIIECTBY
o0cyx/1aeMoi TeMbl, (POPMYJIMPOBATh CBOU MPEIJIOKEHUS OTHOCUTEIHHO BBITOIHEHUS
MPEI0KEHHON 3a1a4H;

YMEHHS MPEACTABIIATH MOJYYEHHBIE PE3YIbTAThl TO3HABATEIbHON JEATEIbHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTax; AENaTh MPE3EHTALMI0 PEe3yJbTaTOB BBINOJHEHUS
XUMHUUYECKOTO HKcrIepuMeHTa (J1abopaTOpHOro OIbITa, JIabopaTOpHOW paboThl IO
UCCJIEIOBAHUIO CBOMCTB BEILIECTB, yUeOHOTO MPOEKTA);

yMEHHsI y4eOHOro COTPYJHHYECTBA CO CBEpPCTHUKAMH B  COBMECTHOM
MIO3HABATEJIbHON M HCCIIEOBATEIBCKON NESITEIIbHOCTH MPHU PELICHHH BO3HUKAIOIIHUX
npo0JIeM Ha OCHOBE Y4ETa OOIIMX MHTEPECOB U COTJacOBaHUS MO3ULMUHN (00CYXIEeHNUA,
OOMEH MHEHHUSIMH, «MO3TOBBI€ IITYPMBD», KOOpPJIWHAIMS COBMECTHBIX JEHCTBUIA,
OIpe/ieNieHNe KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThI U ApyTHeE).

PerynsiTuBHBIE YHMBepcaibHbIe Y4eOHbIe 1eiCTBUA:

YMEHUE CaMOCTOSITEBHO OMNPENENITh LENu JeATEeIbHOCTH, IUIAaHMPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh M TMPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTh, BBIOMpaTh Haunbosee 3¢ (EeKTUBHBIE CIOCOOBI pelieHus] Y4eOHBIX U
MO3HABATEJbHBIX  3aJla4, CaMOCTOATEIbHO COCTaBJISATh WM  KOPPEKTUPOBATh
MPEIJIOKEHHBIN AJITOPUTM JIEMCTBUAM TIPU BBINOJIHEHUU 3aJaHUM C YYETOM IOJTYUYEHHUS
HOBBIX 3HAHUN 00 H3y4aembIX OOBEKTaX — BEHIECTBAX M PEAKIMIX, OICHUBATH
COOTBETCTBHUE IOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEIH, YMEHHE HCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, PEJIaraéMble B YCIOBUH 33JIaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3ysbTaTOB MO OCBOCHUIO 00SI3aTENIBHOTO COJAEPKAHUS,
YCTaHOBJICHHOTO JTaHHOM (enepaibHON pabodeil mporpaMMon, BBIJCISIIOT: OCBOCHHBIC
OOy4YaroIIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUM, cnenuduueckue s
npeAMETHON o0nacTu «XUMHS», BUABI I€ATEIbHOCTH MO MOJYYEHUI0 HOBOTO 3HAHUS,
€ro MHTEPHpeTalnU, MPEeoOPa30BAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YICOHBIX U HOBBIX
CUTYaIHX.

K koniy oOyueHust B 8 kjacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUI:

e PpACKpBIBaTh CMBIC]I OCHOBHBIX XUMHYECKUX [OHATHUI: aToM, MOJIEKYJIa,
XUMUYECKUN 3JEMEHT, NIPOCTOE BELIECTBO, CJIOXKHOE BEUIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJHAs), BAJIEHTHOCTh, OTHOCHUTENIbHAs aTOMHas H
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,



MaccoBasi JIOJIsl XUMHYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIA OO0BEM,
OKCHJl, KHUCJIOTa, OCHOBAaHHE, COJIb, DJIEKTPOOTPULATEIBbHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKas peakius, KilacCupukanus peakiuil: peakiuu
COCIMHEHUSI, PEAKIIMU PA3JTOKECHUS, PEAKIMU 3aMElIeHUs, Peakinuu OOMeHa,
9K30- M DHJOTEPMHUYECKHUE PEAKIIUU, TEIIOBOU 3P(HEKT peakiuu, sSaIpo aTtoma,
AJIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOuTalb, paguyCc aTromMa, XUMUYECKas
CBSI3b, TOJISIpHAsT W HENOJISIpHAsi KOBAJEHTHAsl CBSI3b, MOHHAs CBSA3b, HOH,
KaTUOH, aHHWOH, pacTBOp, MaccoBas JoOJis BelecTBa  (MPOIEHTHAS
KOHIIEHTpAIMs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUNA U MPUMEHSTh
AT TIOHATHS TIPU OMKMCAHUU BEILIECTB U UX MPEBpaICHUN;

MCIIOJIb30BaTh XUMHUUYECKYIO0 CUMBOJIMKY JIJIsi COCTaBJIeHUs! (DOPMYJT BEHIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

OTIpEeeNATh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApPHBIX COCJUHEHUSX,
CTEMEHb OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, MPUHAIJICKHOCTD
BEIIECTB K OMNPEACIEHHOMY KJacCy COeIuHEeHH 1o ¢dopmysiaMm, BHUJ
XUMUYECKOM CBSA3M (KOBAJICHTHASI U MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;
packpeiBath cmbicn  Ilepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX DJJIEMEHTOB OT UX TojoxeHuss B Ilepuoauueckoit cucreme,
3aKOHOB COXPAaHEHMS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUEHUSsI, 3aKOHA ABOTaIpo;

OMUCHIBATh U XapaKTepu3oBaTh TabiuuHyro Gopmy Ilepronnueckoit cuCTEMBI
XUMUYECKUX JJIEMEHTOB: pa3iuyarh MOHATUS «rWaBHas mnoarpymma (A-
rpynmna)» u «nodounas noarpynna (b-rpynna)», mansie u 60JbIINE TEPUOIBI,
COOTHOCUTH O0O3HA4YEHUs, KOTOpble uUMerTcs B Tabnuie «[lepumomnueckas
cucreMa xuMmuueckux dnemeHTtoB JI. . MeHneneeBa» ¢ 4MCIOBBIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij
anpa, 0OIIee YHCIO DJEKTPOHOB M PACHPENEICHHUE HX IO JJICKTPOHHBIM
CJI0SIM);

KJIacCU(UIIMPOBATh XMUMHUYECKHE DJIEMEHTBhI, HEOpPraHWYECKHEe BEIIeCTBa,
XUMHUYECKHE peakluu (10 YUCIy U COCTABY YHUaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
0 TeTIOBOMY 3P heKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOLIME XUMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJACCOB, TOJTBEpPKJas OIMHUCAHUE MPUMEpPaMU MOJICKYJISIPHBIX
YPAaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTA OT HMX Kay€CTBEHHOTO
COCTaBa, BO3MOXKHOCTU MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B Pa3IuyHbIX
YCJIOBUSX;



BBIUUCIISITH OTHOCUTENIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 10 (hopMyJie COeTUHEHHU S, MAaCCOBYIO
JIOJII0 BEIIECTBAa B PacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMHUECKON
peaxIuu;

NPUMEHSATh OCHOBHBIE ONEpPAllMU MBICIUTEILHOW MESATEIBHOCTH — aHalUu3 W
CHHTE3, CpaBHEHHE, O0000IeHne, CHCTeMaTH3alMio, KiIacCU(pHUKAIUIO,
BBISIBJICHHE TPUYUHHO-CIECICTBEHHBIX CBSI3€H — JIs M3y4YeHHUS CBOMCTB
BEIIECTB M XUMUYECKUX PEaKIiii, €CTEeCTBEHHO-HAYYHbIE METOAbI TTO3HAHMS —
HaOJIIOICHHE, HW3MEPEHHUE, MOJEIUPOBAHUE, OKCIEPUMEHT (pealibHbId WU
MBICJICHHBIN );

CJIeI0BaTh IMpaBUJaM IMOJIb30BAaHUS XMMHYECKOW IMOCYyAOM W J1ab0opaTopHbIM
o0opymoBaHMEM, a TakkKe TMpaBwiaM OOpalleHus C BeIIECTBAMH B
COOTBETCTBUM C MHCTPYKIUSMHU IO BBIMOJHEHHUIO JIAOOPATOPHBIX XMMHUYECKUX
OTBITOB IO MOJIYYEHHUIO UM COOMPAHMIO Ta3000pa3HbIX BEIIECTB (BOAOpOAa U
KHCJIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMNPENEIEHHON MaccOBOM J0yei
pacTBOPEHHOTO  BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH  XUMHUYECKHE
AKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MTOMOIIBIO
WHIUKATOPOB (JTaKkMyc, heHON(PTaICHH, METUIIOPAHXK U IPyTHE).

K kxoHmy oOyueHuss B 9 Kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX IMOHATHNA: XMMHUYECKHU JJIEMEHT,
aToOM, MOJIEKYJIA, HOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIEHUSA, XUMHUYECKAs
peakuusi, XUMU4ecKasi CBsI3b, TEIJIOBOM 3(PQEKT peakuuu, MOJb, MOJSPHBINA
00BbEM, pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOIUTHI,  AJIEKTPOJIUTHYECKAS
OUCCOLMAINS, pEaKUUM HOHHOTO OOMEHa, Karajau3aTtop, XUMHYECKOE
paBHOBecHe, O0OpaTUMble U  HEOOpaTUMbIE pPEAKUUH, OKHUCIUTENIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIMH, OKHUCIHTENIb, BOCCTAHOBUTEIb, OKHCICHHE WU
BOCCTAHOBJICHHE,  aJUIOTpONus,  amM(pOTEepHOCTb,  XHUMHYECKas  CBs3b
(KoBayIeHTHAs, MOHHASI, METAJIMYECKAs ), KpUCTAIUTNYECKAs pEIIETKA, KOPPO3US
METAJIJIOB, CIUJIABbl, CKOPOCTh XMMHUYECKOW PEAKIUU, NPEAEIBHO JOMYCTUMAs
koHuentpanus [TJIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHWUYECKUX MOHATUN U IPUMEHATH
OTU MTOHATHS IIPU ONMCAHUU BEIIECTB U UX NPEBPALICHUM;

UCIIOJIb30BaTh XMMUYECKYIO0 CUMBOJIUKY JUIsl COCTaBJIEHUsS (OPMYJI BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

ONPENEINIATh BAJIEHTHOCTh M CTENEHb OKUCICHUS XUMMYECKHUX DIJIEMEHTOB B
COCAMHEHUSIX  PA3JIMYHOIO  COCTaBa, IPHUHAMICKHOCTh  BEIIECTB K
onpenea€HHOMY KJIacCy COEMHEHUU 1Mo (opmysiaM, BUJ XUMHYECKON CBS3U
(KoBaJIeHTHAsl, WMOHHAs, METAJJIMYECKas) B HEOPraHUYECKUX COCTUHEHMSIX,



3apsA]l UOHA MO0 XUMHUYECKOM (popmylie, XapakTep cpeibl B BOJHBIX PacTBOpPAX
HEOPTraHUYECKUX COCIMHEHUM, TUIl KPUCTAIUTMYECKON PEmETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cMbIci [lepunomanueckoro 3akona J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATH €r0 MOHWMAHUE: OMUCHIBATh U XapaKT€PU30BATh TAOIMYHYIO
dbopmy [lepuoanyueckoii CHCTEMbl XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHITHS
«rmaBHas monarpynma (A-rpynma)» u «mobGouHas mnoarpymnma (b-rpymma)y,
MaJjble U OOJIbILIME MEPUOAbl, COOTHOCUTh 0003HAYEHHS, KOTOPbIE UMEIOTCS B
NEePUOIMYECKON TabuIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsal sapa, oOIlee YUCIO 3JIEKTPOHOB U
pacmpeqieieHie UX [0  JJIEKTPOHHBIM  CIOsIM), OOBSICHATH  OOIIMe
3aKOHOMEPHOCTH B H3MEHEHUU CBOWMCTB 3JEMEHTOB M HUX COEAUHEHHUH B
npenenax MajblX MEPUOJOB M TJABHBIX MOJATPYII C Y4E€TOM CTPOCHHUS X
aTOMOB;

KIACCU(PUIIMPOBATh XUMHUYECKHE DJEMEHTHI, HEOPraHMYeCKHe BEIleCTBa,
XUMHUYECKHE peakly (110 YUCIy M COCTaBYy YYaCTBYIOIIMX B PEAKIMHU BEIIECTB,
no TersioBoMy 3¢ ¢EeKTy, MO0 U3MEHEHHUIO CTETEHEW OKUCICHUS XUMHYECKHX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) oOO0HME U croenuduueckue XUMHUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPKAasi ONMCAHUE TPUMEPAMHU
MOJIEKYJISIDHBIX ¥ HMOHHBIX YpaBHEHUW COOTBETCTBYIOIIUX XUMHYECKUX
peaKkui;

COCTABJISITh YPaBHEHUS JIEKTPOIUTHUECKON JUCCOLMALIMKN KUCIOT, IEN0Yed U
COJIeH, TOJHBIE M COKpalI€HHbIE YpaBHEHUS pEAKIMHd HOHHOTO OOMEHa,
YpaBHEHUS PEAKIINM, MOATBEPKIAOIINX CYIIECTBOBAHNE IEHETUYECKON CBSI3U
MEXIy BEIIeCTBAMH Pa3IMYHBIX KJIACCOB;

packpbpiBaTh  CYIIHOCTb  OKHCIIMUTEIbHO-BOCCTAHOBHUTENIBHBIX  pEaKIUi
MOCPEJICTBOM COCTABJICHHUSI SJIEKTPOHHOTO OajaHca 3TUX PeaKiuid;
IIPOTHO3WPOBATh CBOMCTBAa BEIIECTB B 33aBHCUMOCTH OT HMX CTPOEHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX TIPEBPAICHUNA B  PA3THIHBIX
YCIIOBHUSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISIPHYIO UM MOJISIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHYECKOI0 3JIeMEHTa 1o (opMyJie COSUHEHUSI, MACCOBYIO
JI0JIF0 BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON
peakiny;

coOJI0/IaTh MpaBWJIa TOJb30BAHUS XUMUYECKOW MOCYAOH M JabopaTopHBIM
o0opyI0BaHUEM, a TAK)Ke MpaBHiIa OOpAIIeHUs C BEIECTBAMU B COOTBETCTBHUHU
C MHCTPYKIMSMHU TIO BBIMOJHEHHUIO JaO0OPaTOPHBIX XUMHUYECKUX OIBITOB IIO
MOJIYUYCHHUIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa M YTIEKHUCIIOrO
rasa);



IPOBOJNTH PEAKIUH, IMOATBEPKIAIONINE KAYCCTBCHHBIH COCTaB Pa3IMYHBIX
BCIIICCTB. PACIO3HABaTh OIBITHBIM NyTEM XJIOPHA-, OpOMHUA-, HOJIHI-,
kapOoHat-, d¢ocdar-, cuiaHKar-, Ccyiabdar-, THIPOKCUI-HOHBI, KATHOHBI
AaMMOHHS ¥ WOHBI HM3yYEHHBIX METAJJIOB, NPUCYTCTBYIONIME B BOJIHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OIEPAIlMM MBICIUTCIBHOW JEATCIbHOCTH — aHaIu3 M
CUHTE3, CpaBHEHHE, OOOOIICHWE, CHCTEMATH3aIlMi0, BBISBICHHE MPUINHHO-
CIICICTBEHHBIX CBS3€H — JUIA M3YYCHHS CBOWCTB BCINECTB W XHUMHUYCCKUX
pCaKkiMii, ©CTeCTBCHHO-HAyYHBIC METOJbl IIO3HAHWUS —  HaOJIIOJICHHE,
U3MEPEHHE, MOICIIUPOBAHUE, IKCIIEPUMEHT (peaabHbIN M MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uudpoBbIie
Ne n/m P Kontpoabneie | TIpakTnueckue (wipp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIe
padoTsI padoThbI
pecypchbl
Pa3znen 1. BenmecTBO 1 XUMHYECKHE PeaKIUN
11 [ToBTOpeHME 1 yriTyOeHNe 3HAHUN 5 1 bu6mmoreka [JOK
' OCHOBHBIX pa3fIesioB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnuoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLIHALIHSL. 8 1 1 bu6mmoreka [JOK
' XHUMHUUYECKUE PEaKLIUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Pa3nen 2. HemeTa/uibl M X cOeIMHEHUS
21 OO01mmas XxapaKTepUCTHKa XUMUIECKUX 4 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorens https://m.edsoo.ru/7f41a636
OO6m1as XxapaKTepUCTUKA XUMHUIECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé€ 6 bubmmorexa [IOK
' PyTHIsL. L€p https://m.edso0.ru/7f41a636
COCTMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
2.3 anemeHToB VA-Tpynnsl. A3ot, pochop u ux 7 1 bubmorexa [IOK
' PYHIHL. ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO0mas XxapaKTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriepona u 8 1 2 bubmorexa [TOK
' y PYIHB: poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COCTUHEHUS



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

Hroro o pasueny 25
Pa3nea 3. MeTa/lIbI M MX COeTHHEHUS
. but6mmoreka [IOK
3.1 Obmpe CBOHCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
2 B 1
3 AKHEHUIIIME METAIUIBI M UX COCIHHEHUS 6 htts://m.edsoo.ru/7fA1a636
Htoro no pazneny 20
Paznen 4. Xumusi 1 okpykamomas cpeia
4.1 BemiectBa 1 MaTepuaibsl B )KU3HU YEJIOBEKA 3 Eubmorexa ITOK
' = p https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 3
PesepBHOE Bpems 2 Bubmiorexa LOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOTPAMME 67



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

9 KJIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE

Ne [ara uugposbie

Tema ypoka Kounrtpoabnusie | IlpakTuueckue
n/n Beero H3Yy4YeHM s o0pa3oBaTejibHbIE

padoTsI padoThbI
pecypchl

[Tepunoanueckuii 3aKoH.

1 [Tepuoanueckas cuctema 1 bu6nuoreka [IOK
XUMHU4eckux anemeHTos JI. . 02.09.2024 | https://m.edsoo.ru/00adb59e
Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKUX IJICMEHTOB 1 bubmmorexa [JOK

. 04.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BEILECTB 09.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buasl XuMU4IeCcKoOM CBS3U U THITBI 1 bubmuorexa [JOK
KPUCTAJUTNIECKUX PEIIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no teme

5 IT 0 i 1 1
«IToBTOpeHue u yriayOiaeHne 3HaHUHA 16.09.2024
OCHOBHBIX Pa3/IeyioB Kypca 8 Kiaccay

5 Knaccuduxanus XuMuaeckux 1 bubnunoreka IIOK
peakuuii 0 pa3IMYHBIM IIPU3HAKAM 18.09.2024 | https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOI

7 eakuuu. [IoHsTHE O TOMOT€HHBIX U 1 bubmmorexa [TOK
pEaKtin. 23.09.2024 | https://m.edsoo.ru/00adbe9a
TeTePOTEHHBIX PEAKIIUIX

8 IloHsTHE O XMMHUYECKOM 1 bubmnoreka LIOK
paBHOBecHH. DAKTOPBI, BIUSAIOLINE 25.09.2024 | https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOpPOCTH XHUMHYSCKOM pP€akunu U
ITOJIOKCHHUE XUMHUYCCKOI'O
PpaBHOBCCHUA

OKHCINTEIBHO-BOCCTAHOBUTEILHBIE

bu6nuoreka [JOK

9
peakuuu 30.09.2024 | https://m.edsoo.ru/00adcade
Teo SIEKTPO €CKOli
10 I/Icf: HI/I;I I/H:p CJII/IPJIIZI;I{iIe u (I:/InaGHe Bubmorexa ITOK
a HHATHH. 02.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HoHuHble ypaBHEHUS peaKil bubnnorexa LIOK
P pearh 07.10.2024 | https://m.edsoo.ru/00add448
XUMHAYECKHUE CBOMCTBA KHUCJIOT U
12 OCHOBAaHMI B CBETE NIPEICTABICHUN bubnmnoreka [JOK
00 JIEKTPOIUTHICCKON 09.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOLMAIIAN
XUMHAYECKHUE CBOVMCTBA COJIEH B
13 CBETE IpeACTaBIEHUI 00 Bubmaorexa ITOK
peA N 14.10.2024 | https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON JUCCOIIUAITIU
14 ITongarue o ruapoanse cojen bubmmorexa TIOK
P 16.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHUHA 21.10.2024 | https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemenne skcepuMeHTAIBHBIX bubnmorexa [IOK
p 23.10.2024 | https://m.edsoo.ru/00addbfa
3a1a9»
Konrpomnbnas padora Ne2 o reme
17 «DNEKTPOIIUTHUECKAS TUCCOLIHAIIAS buGnnorexa LIOK
P A HHATA. 06.11.2024 | https://m.edsoo.ru/00addecO
XHUMHYECKUE PEeaKIMH B PACTBOPax»
18 OO0mmas XxapaKTepuCcTHKA TaJIOrCHOB. bubmmoreka [JOK
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XUMHUYeCcKHe CBOWCTBA Ha MpUMeEpe 11.11.2024 | https://m.edsoo.ru/00addfe2
XJiopa
Xnoposogopoa. ConsiHast KUCIIOTa,
19 XI/IME‘ICCITI/IS cioﬁCTBa MOJTy4YeHue bubmmorexa [IOK
> 1Oy ’ 13.11.2024 | https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITonmydenne conasiHON KUCTOTHI bubmmorexa [JOK
yreHye eol ’ 18.11.2024 | https://m.edsoo.ru/00ade348
U3y4YeHHe €€ CBOMCTB»
Brruncnenus o ypaBHEHUSM
21 XUMHYECKUX PEAKIIUN, €CIIU OQUH U3 bubmorexa LOK
P ’ 20.11.2024 | https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01ast XapaKTepUCTUKa 3JIEMEHTOB bubnmnoreka [JOK
VIA-rpymmbt 25.11.2024 | https://m.edsoo.ru/00ade64a
AnoTponHbie MOIU(DUKAIINH CEPBI.
23 Haxoxnenue cepsl u €€ coeqnHEeHU I bu6mmoreka [IOK
B IIPUPOJIC. XUMUYECKHE CBOMCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
CepbI
24 CepoBoiopo1, CTpOEHHUE, bubmuoteka [IOK
¢bu3nyeckue U XUMHUYECKUE CBOICTBA 02.12.2024 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢busnvecKkne 1 XUMHYECKUE brbamorexa LTOK
. 04.12.2024 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHECHUE
XUMUYECKUE peaKIiH, JIeKaII1e B
OCHOBE IIPOMBILIUIEHHOTO CI0c00a
26 ITOJIyYEHUS CEPHOM KUCIIOTHI. bubnumoreka [IOK
XHUMHYECKOE 3arpsi3HEHNE 09.12.2024 | https://m.edsoo.ru/00adec8a

OKpPY’KaloIlle cpe/ibl COEAUHEHUSIMHU
cepbl
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Brruncinenne MmaccoBou T0IH

bubmuorexa [JOK

27
BBIXO/Ia MTPOJIYKTA PEAKIIMHI 11.12.2024 | https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTUKa SJIEMEHTOB

08 VA-rpynmnsl. A30T, bu6nuoreka [JOK
pacrpocTpaHeHHe B MPUPOIE, 16.12.2024 | https://m.edsoo.ru/00adeea6
(1)I/I3I/I‘-IGCKI/IG U XUMUYECKHE CBOMCTBA
AMMuak, ero pu3ndecKue u

29 XUMHUYECKHUE CBOWCTBA, IMOTYyYEHUE U bubmmorexa [JOK

> 1Oy 18.12.2024 |  https://m.eds00.ru/00adf004
MIPUMEHEHUE
[Tpaktuyeckas padora Ne 3 o Teme
30 «ITony4yenne aMmMuaka, U3y4eHue ero bubmmorexa LIOK
N y - 1Y 23.12.2024 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THas KUCIOTa, €€ Pu3nyeckue u bubnmnorexa HOK
XUMHUYECKHUE CBOMCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
Hcnonp3oBaHre HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MUHEPAJIbHBIX

32 00peHni. XUMHUYIECKOE bubmorexa [TOK
yAoobp ' . 28.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIb
COCIMHEHUSIMH a30Ta
docdop. Oxcun pocdopa (V) u

33 (1)00(%)0 pHaSI ann((l))Ta (pq)prl)zn(qezzxne u bubmorexa LHOK

P . 13.01.2025 | https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOYICHHE
Hcnonb3oBanue GochaTos B

34 KauecTBE MUHEPaJIbHBIX YAOOPEHUH. bubmuorexa [JOK
3arpsi3HeHUE IPUPOJTHON CPeJIbl 15.01.2025 | https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepon, paclipoCTpaHEHHE B bubmuotexa [JOK
npupoje, Gu3nuecKue u XUMUYECKUe 20.01.2025 | https://m.edsoo.ru/00adfd9c
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CBOWCTBA

OKCI/I,Z[BI yriepoaa, ux (I)I/I3I/I‘-IGCKI/IC n
XMMHUYECKHE CBOMCTBA.

bu6mmorexa [IOK

36
DKOJOTrU4ecKHe MpoOIeMbl, 22.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuoM yriepoaa (1V)
37 VrojbHas KHCIIOTa U €€ COJIN bubmorexa TIOK
27.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTnueckas padora Ne 4 o Teme
38 "[Tosy4yeHue yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHnHas peakiys Ha 29.01.2025 | https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavanbHBIC TOHATHS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubnmorexa [TOK
P 03.02.2025 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIepoaa
40 KpeMmuuii u ero coe fuHEeHU bubmmorexa HOK
p s 05.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTuyeckas padota Ne 5.
41 Pelenne skcniepuMeHTaNIbHBIX 3324 bubnunoreka IIOK
1o TeMe «BakHeiinme HeMeTalIBI U 10.02.2025 | https://m.edsoo.ru/00ae0bf2
HUX COECIUHECHU
KonTponbHas padora Ne3 o Teme
42 «Baxkneinye HeMeTaJJIbl U UX bubmorexa LOK
12.02.2025 | https://m.edsoo.ru/00ae0el8
COCTUHECHUS
OO6m1as XxapaKTepucTuKa
XUMHYECKHX DJIEMEHTOB —
43 MeTauioB. MeTtannndeckas CBSI3b U bubmmorexa HOK
' 17.02.2025 | https://m.edsoo.ru/00ael03e

MeTaJUTMYECKasi KpUcTauInuecKas
pemérka. Pu3nveckre CBOMCTBA
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METAJIJIOB

XMMHYECKHE CBOMCTBA METAJIOB.

44 DNIEKTPOXUMUYECKUI DA Bubmaorexa ITOK
P . P 19.02.2025 | https://m.edsoo.ru/00ae1156
HAIPSHKEHUH METaJIJIOB
OO6m1re crnocoObl MOTyYeHHS
MetauioB. CruiaBel. BerauciieHus mo
45 aBHEHUAM XUMHUUYECKUX DEAKIIUI Bubmorexa ITOK
yp peatiui, 24.02.2025 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPIKHUT
MIPUMECH
46 IToHsTHE O KOPPO3UU METAIIOB bubnnorexa LIOK
PP 26.02.2025 | https://m.edsoo.ru/00ael1278
bu6nuorexa [IOK
47
[Henotmeie MeTanb! 03.03.2025 | https://m.edsoo.ru/00ael4b2
48 Oxcuabl ¥ TUIAPOKCUIBI HATPUS U bubnuorexa [JOK
Kanus 05.03.2025 | https://m.edsoo.ru/00ael4b2
49 [llenouHO3eMeTbHBIC METAITBI — bubmuorexa [JOK
KaJIBLUHA 1 MarHUH 10.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxsenume coequHEHUS KAJIbLUA bubmorexa LOK
a t 12.03.2025 | https://m.edsoo.ru/00ael5e8
51 O060011eHNE U CUCTEMATU3ALUI
3HAHUH 17.03.2025
59 JKécTkoCTh BOABI U CIOCOOEI €€ bubnuoreka [IOK
yCTpaHEHUs 19.03.2025 | https://m.edsoo.ru/00ae1886
[TpakTudeckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI 1 METOIBI €6 Bubmiorexa ITOK
" A A 02.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6nuoreka [IOK
54 A i
JTIOMHUHITH 07.04.2025 | https://m.edsoo.ru/00aelc64
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55 AmpoTepHbIe CBONCTBA OKCHIA U bubmmoreka [IOK
TUAPOKCH]IA 09.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneso 14.04.2025 | https://m.edso0o.ru/00ae1d86
57 Oxcubl, THIPOKCUIIBI U COJTH bubnmnorexa HOK
skenesa (1) uxenesa (11) 16.04.2025 | https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3AIUS
3HAHUU 21.04.2025
[TpakTudeckast padota Ne 7.
59 Pemenne skcniepuMeHTaNbHBIX 33124 bubnmnorexa HOK
mo Teme «BakHeHIIne MeTaIbl U uX 23.04.2025 | https://m.edsoo.ru/00ae3de8
COCITUHCHUS
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIM OJIUH U3
50 pEareHToB J1aH B U30BITKE WU bu6mmoreka [IOK
COJICP)KUT IpUMeCH. Beraucnenus 28.04.2025 | https://m.edsoo.ru/00ael1750
MAaCCOBOM JOJIM BbIXOJa MPOAYKTa
peakuuu
61 O06001IeHre U CUCTEMATU3 AT
3HAHUU 30.04.2025
KonTponbHas padora Ne4 o Teme
62 «BaxHeimme MeTalIbl U X 05.05.2025
COCTHHCHUS
63 BemectBa u matepuaibl B bu6nuoreka [IOK
MMOBCETHEBHOM YKU3HH YeJIOBEKa 07.05.2025 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHHE bubnmnorexa [HOK
OKPY’KaIoIleH cpeipl 12.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemenuu bubmuorexa [JOK
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HKOJIOTHYECKUX MTPOOIIEM 14.05.2025 | https://m.edsoo.ru/00ae4270
66 PezepHblil ypok. O60011eHne 1 1 bubmumoreka [IOK
cucTeMaTu3alus 3HaHu! 19.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PeseprubIiil ypok. O6001eHIE 1 1 bubnmnoreka [JOK
cUCTEeMaTU3aIus 3HAHUI 21.05.2025 | https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 67

[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 kimacc/ I'abpuensa O.C., Octpoymon U.I'., Cnankos C.A.,

AxmonepHoe oomectBo «M3aarensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

[Toypounsie pazpabotku no xumun 8, 9 kinacc O.C. ['abpuensu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






