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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPEMOAaBaHusI YIEOHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuUM MaéT MPEACTABICHHUE O TIIEJIAX, OOIICH CTpaTeTuu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazieiaM M TeMaM MPOrpaMMbl MO XHMHUHU, OMPEACNSCT KOJIUYECTBEHHBIE MU
Ka4eCTBEHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMxcsi, OMNpPEAENsSeT BO3MOXXHOCTH TMpeaMera s
peanu3ainuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPeOOBaHUN K
pesynbratam oOy4eHHUs XUMUU Ha YPOBHE I1€JIeH N3YUYEHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEILHOM JEATEbHOCTH OOYYalomIerocs I0 OCBOCHUIO
y4eOHOTO co/IepKaHusl.

3HaHUWE XUMHUHU CIY>KUT OCHOBOU it (OPMUPOBAHHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACTaBICHU O MaTepuaJIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 HSBOJIIOIMU BEIIECTB B MPHUPOJIEC, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydeHue xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUA U
dbopMupoBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (QyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCICIOBATEICKAX YMEHUM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM XKM3HU, TaK U B PO(PECCHOHATILHOMN €SI TeIbHOCTH;

3HAKOMHUT CO CHEHU(PUKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIA/1a HA €JMHCTBO PUPO/IbI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCSI;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K TIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HampaBlICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
comepkaHusi  y9eOHOTO  mMpeaMeTa, KOTOPBIA  SBISETCS  MEJarorudecKu
aJanTHPOBAHHBIM OTpak€eHHEeM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHUE OOYYalOIIMMUCS CHUCTEMbI IMEPBOHAUAIBHBIX TMOHSITUN XUMHH, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPTaHUYECKON XUMMUHU.

CtpykTypa coiepskaHusl MPOTpaMMbl IO XUMHH C(POpMHUpOBaHA Ha OCHOBE
CUCTEMHOI0 mojaxoaa K €€ uzydeHuro. ColaepkaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE M BEIIECTBE U CUCTEMbI ITOHITHN O XMMHUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbI IO IPHUHIIMITY
MOCJIEAOBATEILHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUYECKUX IPEACTABICHUMN
PAa3HOTO YPOBHSA:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepunoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYCHHS O CTPOEHHUHM aTOMa U XUMHUYECKOM CBSI3H;

— TPEACTaBICHHH 00 DICKTPOJMTHYCCKONH JTUCCOIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (DYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUS U BO3MOYKHOCTEM IMPAKTUYECKOIO MNPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJICTABICHNUS O XUMUYECKOW COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaromuid MUp»,
«buonorus. 5—7 knaccel» U «PU3UKA. 7 KIIacC.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAYKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA W KAaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAaHUW — BaXHEUIWX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM I[IO3HAHWS TpPU U3YYCHUH BEIIECTB M
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHWHM B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30MacHOr0 OOpamieHust ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3ydeHUU XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI BAXKHOE
3HauYEHUE MPUOOPENH TaKHE 111, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATUIO PEUICHUH,
CHIOCOOHOM a1lanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENbHON IO3HABATEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obOecrieueHne ycaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUaOIIMMUCS
OMbITa PAa3HOOOPA3HON NEATETBHOCTH, MO3HAHHMS U CAMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UHCJI€ YMEHUM OOBSICHATh W OLIEHWBATH SIBICHUSA
OKpY’KaIoIller0o MHUpa, MCIOJIb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yUYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHOM JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOLLIEHU,
NOHMMAHUS LEHHOCTH XUMHUYECKMX 3HAHUWA JUIsi BBIPAOOTKH HKOJIOTMYECKU
11e71eco00pa3HOTr0 TOBEICHUST B OBITY W TPYIOBOM JACATEILHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEH IPUPOIHOUN CPEBIL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIHUTAHUID Ha OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPABIECHHOCTH JalbHEHIIETo
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKLMs

[Teproanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX IMEPUOJIOB, KW, KalblUUs W HX
COCOMHEHUM B COOTBETCTBMU C IIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUM, TCHETUYECKAs CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanys XMMUYECKUX PEaKIUi 1O Pa3IMYHbIM MMpU3HaKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIrioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHIOTEPMUUYCCKUE PEAKIINH, TEPMOXUMHUYCCKUEC
YpPaBHCHUH.

[lonsiTue 0 ckopocTH xumuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTePOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHMHUYECKOW PEAKIMUA M IOJIOKEHUE XHUMHUYECKOTO

PaBHOBECHSI.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIIUH. CocraBieHue  ypaBHEHMIl

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUW C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopust 3AEKTPOIUTHIECKON TUCCOUUAIMU. DIICKTPOJIUTHI U HEIJIEKTPOIIUTHI.
KaTnonbl, aHnoHbl. MeXaHu3M OUCCOLMAIUM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconuanuu. CUabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakiun nonHoro oOMeHa. Y CI0BHS MPOTEKAHUS PEAKIIUN HOHHOTO OOMEHa,
MOJHBbIE W COKpAllléHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBoOWCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 DIICKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakini Ha MOHBL. [IoHSATHE O rMapOIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura m anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), MCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON peakinu



OT BO3JICUCTBUS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpOB BEHIECTB, Mpolecca AUCCOLUMALMM KHCIOT, LIEJI0YEe U COJeH
(BO3MOXXKHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIONIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakiuu pasyIoKEeHHs, COSUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BCIIECTB C TOMOINIBI0O KAUYECTBEHHBIX pEaKIMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTABHBIX 3a]1a4.

HemeTasibl U MX coeIMHEHU S

OO6mast xapakTepuctuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalUlaM{, HEMeTalaMH, WIeJo4amMH). XJIIOPOBOAOPOI.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, MOJIYyYEHHUE, NpUMEHEHHE. [lelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHu3M 4YeJjoBeKa. BakHeillne XJIopuabl U HUX
Hax0XJICHUE B MIPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUUYecKkue cBorcTBa. OKCHUABI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QuU3MUEeCKUe W XUMHUYECKHE CBOMCTBa (00mIME Kak
NPEACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XHUMHUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau cepHON KUCTOThI, KAYECTBEHHAsI pEaKIUs Ha
cynbdar-uoH. HaxoxnaeHue cepsl U €€ COCIUHEHUN B MNpUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLCHUS.

OOmast xapaktepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHHS. A30T, paCOpOCTPAaHEHUE B MPUPOJIE,
bu3nyeckue u XuMrueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
dbuznyecKre 1 XMMHUYECKHUE CBOMCTBA, MoJlydeHue u npumeHenne. Coam aMMOHMUS,
X (U3NYECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME KaK TMPEJICTaBUTEIs Kjacca KHUCIOT W cHeruduueckue).
Hcnonp30BaHME HUTPATOB M COJIEW aMMOHHS B KAyeCTBE MHMHEPAIBHBIX
ynoopeHnil. XuMru4ecKoe 3arpsi3HeHHE OKPYKakollel Cpe/ibl COSIMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HEHHE BO3AyXa, IMOYBBI U BOAoéMoB). Docdop,



aloTponHeie Moaudukamuu Gochopa, GuU3MUECKHEe U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbocdhopnas kuciora, GU3nIECKue U XMMHUYECKUE CBOICTBA,
nonydenue. Mcnonp3oBanue GocdaToB B Ka4UeCTBE MUHEPATBHBIX YIOOPEHUN.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHHUS.  YIJIEpOoA,  aJUIOTPOIHBIE
MOAM(UKALIUKA, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHYECKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCUIbI yriiepojaa, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJYYECHHE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3AHHBIE C OKCHUJIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KJIUMaTa, MNapHUKOBBIN
b dexT. YronbpHas KucnoTa U €€ Coiu, UX (PU3NYECKue U XMMUYECKUE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIHCKOM
XO3MCTBE.

[lepBoHaUaNIbHBIE TOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKTHl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U HPOMBIIUICHHOCTH.
[ToHsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OeIKax, yrieBogax — U ux
poJIM B JKM3HM 4YeJlOBeKa. MarepualibHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYEHHE H
npuMenenue. CoenuHeHuss KpeMHHsi B mpupojne. OOuue mnpeacTaBieHus 00
okcunie kpemausi (IV) u kpemuueBoi kuciore. CHUIMKAThI, UX UCIOJIb30BaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJILHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NYECKHUEe W XUMHUUYECKHE CBOMCTBA
rajJloreHOB M WX COEJWHEHHMM (BO3MOXKHO MCIOJIb30BaHHE BHUICOMATEPHAIIOR),
O3HaKOMJIEHME ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpaslamu ceppl ©u €€  CcOeAUHEHUSMU  (BO3MOXHO  HCIOJB30BAHHE
BUJICOMATEPHAJIOB), HaOIIOICHNE TIpoliecca OOYTIMBaHUS caxapa IO JIeHCTBUEM
KOHLIEHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, HU3YYEHUE XUMHUYECKHUX CBOMCTB
pa30aBlIeHHON CEpPHOI KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylibdart-
WOH M HAOJIOJeHUE NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa W HUX COCAUHECHHHA (BO3MOXKHO HCIIOJIb30BaHHE



BHJICOMATEpHUAIIOB), oOpa3iaMu a30THBIX M (OCHOPHBIX yIOOpEeHUM, MOIydeHUeE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOICTB aMMHakKa, IPOBEICHHE
KaueCTBEHHBIX PEaKlMid Ha MOH aMMOHMS U (pocdar-uoH U u3ydeHue Npu3HAKOB
UX IPOTEKAHHUs, B3aMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BAHUE BHJICOMATEPUAJIOB), V3y4YECHUE MOJIeIIen
KPUCTAJUIMUECKUX PEIETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIIEHHE C
poLIecCOM  aACOpPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpAHUE, pACMO3HABAHUE U U3YUYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHBl W W3YYCHUE TMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE OSKCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MeTajuibl 1 X COCAUHEHMS

OO6m1as XxapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux noyiokeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOo€HHE MeETaUIOB. MeTamndeckasi CBsi3b U
METAJUIMYECKass ~ KPUCTAJUIMYECKass  pPEIIETKAa.  DJIEKTPOXUMHUYECKUH  pAl
HanpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBA MeTayioB. O0uue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TTPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemenToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJEHUE B MPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHABL HATpusd W Kanus. [IpuMeHeHue WIENOYHBIX METAUIOB U HUX
COEIMHECHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MAarHuid W KaJIbLMK: TIOJIOKEHUE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Ipupoae. Pru3nuecKkne 1 XUMAYECKUE CBOMCTBA MarHus
U Kanblius. BaxkuHelue coequHEHUs Kalblus (OKCHI, THUIAPOKCHUI, COJIH).
XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJtoMUHUN: TIoJ10)keHUE B [leprondeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHUE aToma, HaxOXAeHHE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA amtoMUHMs. AMGOTEpHBIE CBOMCTBA OKCUA W THAPOKCH]IA
AJTIOMUHHS.

Keneszo: nonoxenue B [lepuonnueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MeHpneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA *kene3a. OKcu b, TuApoKcu bl U cou xxenesa (11) u sxenesa
(IIT), ux cocras, CBOICTBA U MOJYyYECHHUE.



Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAUIOB U CIUIaBOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYCHHE  PE3yJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KJIbI[USI W HATpus C BOJOM (BO3MOKHO HCIIOJIB30BAaHUE BHJICOMATEPUAIIOB),
MCCIIEOBAHUE CBOMCTB KECTKOW BOJBI, IpOLlECCa TOPEHUS JKEJe3a B KUCIOPOJIE
(BO3MOXXHO  HCIOJB30BAaHHWE  BHUJICOMATEPUANOB), MPU3HAKOB  IPOTEKAHMS
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHusi, KajblUs, aJllOMUHUA, [IMHKA, Keje3a
(IT) u xenesza (II1), meau (1I), HabnroAEHNE U OMKMCAHUE MPOIIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEIICHUE SKCIIEpUMEHTANBHBIX 3a7a4 10 TeMe «Baxknelmue
METAJUIBI U KX COCTUHCHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa u marepuanbl B IMOBCEAHEBHOW KU3HM YeloBeka. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromleh cpeanl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrMYeCKUX
npo0em.

Xumuueckuii IKCnepumenm:

M3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W TOHATHUM, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO I[KJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHUS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKALMs, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbl, PAJUOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUYECKUN 3apsiji, MPOBOJHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, Ia3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILNINYECKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEJIMYMHBI, €IUHUIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MIAHETHI, 3BE3/bI, COJIHIIE.



buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPAIHHBIC
yI00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO OOIIETro
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHUS XUMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATENBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAULIUOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMM M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN O0yYaOIIUXCSL.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTh  OOYYaOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUMUd U
pacIIMpeHNE ONbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUSA:

LIECHHOCTHOI'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUIO, NOHUMAaHMS 3HAYCHUS XUMHYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JAOCTOBEPHOM HH(pOpMaIMeil o
MEPENOBBIX JOCTUKEHUSAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIECTBA;

2) rpaskKIaHCKOr0 BOCTIUTAHUSA:

NIPEACTABICHUS] O COLMAIBHBIX HOPMax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JAEATEIbHOCTU IIpU
BBIMIOJITHEHUM Y4€OHBIX, I103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHOM JESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHUWE M IIOCTYIIKM CBOMX TOBApPHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH U COCTaBIISIOLINE
OCHOBY I TOHMMAaHHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS NIPUPOIBI, B3aUMOCBS3X YEJIIOBEKA C
IIPUPOIJHOU CPENON, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUN IO
XUMHH, HEOOXOAuMbIEe 1Ji1 OOBSCHEHUS HAOIIOAAeMbIX IPOLIECCOB U SIBICHUH,
MO03HABATEIbHON, MHPOPMAIIMOHHON W YHUTATEIbCKOM KyJbTYPBl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIBHOM paboOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHON



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  camMO0Opa30BaHUIO, MPOEKTHOM U HCCIIEI0BATEIbCKON
JIEATEeIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3IOpPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE MOCIEACTBUMA U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTA COOJIOJIEHUs TIpaBUJI OE30MaCHOCTH TMpPU OOpaIlleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA0BOIro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHUI0 Tpodeccuil U Tpyaa pa3IuyHOTO poja,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH NEATEIBHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 1O XUMHUH, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrenrHo! npodeccuoHaaIbHON EeSITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIICHHE K MNPUPOJIE KaK HCTOYHUKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEICHUS TTPU padOTe C BEMIECTBAMH, a TAKKE B CUTYaIIHSIX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU MU3YYECHUU XUMUH, IS
pEILICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOH, I MOBBILICHUS
YPOBHSI ~ OKOJIOTUYECKOW  KYJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH HUX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICIHSAIOT 3HAYUMBIE JIsS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopwus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOpPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbBIX YYEOHBIX NpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble Jjornueckue JeMicTBUA:

YMEHUSl MCIOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBaTh CMBICI XWMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHSIMH), HCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHHUS OTJICIBHBIX ()aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHBIC CBA3U MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHUE PACCYX ACHUS (MHIYKTUBHBIE, ACTYKTUBHBIC, IO aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmysia W YypaBHEHHUE
XUMHUUYECKON peakly — MpU PEIICHUH yu4eOHO-TTO3HABATENbHbBIX 3aj/1ad, ¢ Y4ETOM
ATUX MOJIETBHBIX TPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBIBJISITh  OOIME€  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBaTelbckme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAa4eCTBE OCHOBBI I (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBACMBIX CYXKICHUI;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M MPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaO0MomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (OPM MPEACTABICHUS, TOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIIpHAs JUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSTh Pa3judyHble METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/ICIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCcAJbHbIe yueOHbIe 1eHCTBUS:

YMEHHUs 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CylmlecTBy  OOCyXJaeMol  TeMbl, (OpPMYyJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATH  MOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOMN
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJlaTh MpPEe3EHTALUI0
pE3yNbTATOB BBIMOJHEHUS XMMHUYECKOTO IKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOIl pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHSI Y4€OHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCJIEOBAaTEIbCKOM  JACSATENBbHOCTH  MNpPU  PELIECHUU
BO3HMKAIOIIMX NpoOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynasiTuBHbIE YHHBepCcAJbHbIE Y4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO ONPENENsATh LEIN JACSITeNIbHOCTH, IUIAaHUPOBATb,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeTLHOCTh, BBIOUpaTh Harbonee 3pdeKTuBHBIC CITOCOOBI pelieHusT y4eOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJISATh WIH KOPPEKTHUPOBATH
MPEUIOKEHHBIM  aIrOPUTM JEHUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILECTBAX M PEAKLMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JI30BaTh ¥ aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
COJIEp)KaHMs, YCTAaHOBJIEHHOTO JaHHOW (enepanbHONM pabodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeucTBul, crnermuduueckue IS IpeAMeTHOW oOjacth  «XUMHUS», BHUIBI
JEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsIX.

K xoH1y 00yueHus B 8 ki1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCS YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOJAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJl, KHCJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEaKIui: peakiuu
COCMHEHUSA, PEAKIHH PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEAKINU
0OMEHa, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
VOHHAs CBs3b, HOH, KATUOH, aHWOH, PAcTBOP, MAaccoBas J0Js BELIECTBA
(TpolLieHTHAs! KOHIIEHTPAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHU W
MPUMEHSITh 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHCHUN XMMUYECKUX PEAKIIU;

e OIpENESATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHECHUSIX,
CTENIEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXeHus B llepronmnueckoin cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHAa ABOTraJpo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
nonarpynna (A-rpynmna)» u «mnodounas noarpynmna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTh OOO3HAYEHHUS, KOTOPbIE HMMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMuyeckux saementoB . .
MeHneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee Yucio IeKTPOHOB
U pacrpeeieHre UX MO0 3JEKTPOHHBIM CJIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peakuud (10 YUCIy U COCTaBy YYAacCTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJITBEPIK/IAsl OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINM;

IPOTHO3UPOBAaTh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaUYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUECKUX IMIPEBpaAllCHUA B
pPa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO  MAacCChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSTh OCHOBHBIE OIEPALMM MBICIUTENBHON AEATEIbHOCTA — aHaAJU3
U CHHTE3, CpaBHEHHE, 00O0IIEHHE, CHCTEMAaTU3alNI0, KIACCU(UKALHUIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI1 U3Yy4YCHUS CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  MOJIb30BaHUS  XUMHUYECKOW  MOCYIOM  H
7a00paTOpHBIM  O0OpYJOBaHMEM, a TakKXKe IMpaBWIaM OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpPOJAa M KHUCIOPOAA), NPUTOTOBJICHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOAUTH  XUMHYECKHE  AKCIEPUMEHTHI IO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO MHIUKATOPOB
(;makmyc, henondTarenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYEeCcKas CBs3b, TEIUIOBOU >PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAS JTUCCOLMAIMS, PEaKUUU HOHHOIO
oOMeHa, KaTaiu3aTop, XWMHYECKOE€ paBHOBecHe, OOpaTuMble U



HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTpONus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAas,
METaJUINYecKasi), KpHUCTAUIMYECKass pEmETKa, KOpPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM peaKIuu, MpEAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHU;
UCIIONb30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHHAX Pa3JIMYHOIO COCTaBa, MPHUHAICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCY COEOUWHEHUN Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps] MOHA MO0 XMMHUYECKOH (hopmyre, XapakTep Cpelsl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbica Ilepuogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHE: OIHUCHIBATh U XapaKTEPU30BATh
tabnnuHyo (opmy lleproanueckoil cucTeMbl XMMHUECKHX 3JIE€MEHTOB:
paznuyaTh TOHATUSA «rJaBHas noxarpymnma (A-rpynma)» U «mnobodHas
noarpynna (b-rpynmna)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCUTH
0003HauYeHUsl, KOTOpbIE HMEIOTCA B MNEPUOJUYECKOM Tabiauue, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOEHUSI  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB W 3apsija  sjapa, oOImee 4YUCIO DJIEKTPOHOB H
pacmpesieieHue HMX IO 3JEKTPOHHBIM CJOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUU B
npenaesax MajlbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHUIO CTEIIEHEH OKHUCICHUS
XUMHUUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYECKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEpPXAasi OINHUCAHUE
MPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKIINN;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW NHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, MOATBEPKIAIINX CYIIECTBOBAHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIECTBAMH PA3INIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX —PEAKITHi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIEHUI B pa3IUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BCII[ECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIeMEHTa 10 ¢dopmyIie
COCIMHCHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  TMOCYylIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe INpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

OPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOpUI-, OpOMUSI-,
noaua-, kapbonar-, ¢ocdar-, cuwimkar-, cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJIIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN).



9 KIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | bubnuoreka [IOK
) OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 aneMeHToB VA-rpynimsl. A30T, pochop u ux 7 1 brbmmorexa [TOK
' pyIHaL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' . TPYIHBL. POt https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume caoiicTsa METAILIOB 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cdsoo.ru/Tf4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







9 KIIACC

KouunyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubmorexa HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHnas padora Nel no Teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux | bubnnoreka [JOK
PEAKLHI MO pa3IUYHBIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubnmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOMN PCaKun U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

<<3J'IGKTpOJ'IHTI/ILIeCKa$I JUCCoranus.

? peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON

10 nuccoralui. CUIIbHBIC M ClIa0ble bubmuorexa [JOK
AJIEKTPOJIUTHI (C UCIIOIB30BAHUEM https://m.edsoo.ru/00adcd68
obopynoBanus TP)

1 Honnblie ypaBHeHUs peakiui ( ¢ bubnnoreka [JOK
UCI0JIb30BaHueM obopyoBanus TP) https://m.edsoo.ru/00add448
XUMUYECKUE CBOWCTBA KUCIIOT U
OCHOBaHUU B CBETE MPEACTABICHUIN

12 00 2JIEKTPOIUTUYECKON bubmorexa HOK

https://m.edsoo.ru/00add5d8
nuccoranuu( ¢ UCIoIb30BaHUEM
obopynoBanus TP)
XUMHYECKUE CBOWCTBA COJICH B CBETE

13 MpeJICTaBICHHUH 00 bu6mmoreka [JOK
AIEKTPONUTUYECKON TUCCOITUAIUu( C https://m.edsoo.ru/00add8b2
UCI0JIb30BaHueM obopyoBanus TP)

14 ITonsTHE O THIpONM3E CONEN bubmnorexa [IOK

https://m.edsoo.ru/00add9d4

15 O06o0011eHNEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpaxTuueckas padota Ne 1.

16 «Pemenne 3KcrnepruMeHTaIbHBIX bubnuorexa [JOK
3a71au»( C UCIIOJIb30BAHHEM https://m.edsoo.ru/00addbfa
obopynoBanus TP)

17 KonTponbhas padota Ne2 o teme bubnnorexka [JOK

https://m.edsoo.ru/00addecO




XYMUYECKUE PEeaKluy B PACTBOPAX)»

OO01mast XxapakTepuCTHKA TAJIOTCHOB.

18 XHUMHUUYECKUE CBOMCTBA HA IPUMEPE bubmmorexa LIOK
PHMEP https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKI/IS CBOICTBA, MTOJIy4YECHUE bubmmorexa LIOK
» HOIYH ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «[lonmydenne COITHON KUCTOTHI bubmmorexa [JOK
¥ B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTBY»
Brluucnenus no ypaBHEHUSIM
. bubmuorexa [JOK
21 XUMUYECKUX PEaKUUid, €CIM OJUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AmnoTponHble MOIU(UKALIUY CEPBHI.
7 Haxoxnenue cepsl U €€ cCoOeTMHEHU I bubnuotexa [JOK
B IIpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnnoreka [JOK
¢duznyecKkue 1 XuMUYECKHe CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 dbuznyecKrue 1 XUMUIECKHE CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMHUYECKUE PEAKIINH, JISKAIUE B
26 OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a bubnnoreka [JOK

MMOJIYYCHHA CCpHOI71 KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHHUC

https://m.edsoo.ru/00adec8a




OKPY’KaIOIIEeH Cpebl COSTMHEHUSIMHU
cepbl

Brrancnenune maccoBoit JOJIM BbIXOJa

bubmuorexa [JOK

27
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA dJIEMCHTOB

)3 VA-rpynmsl. A30T, paclipocTpaHeHHE bubmumoreka [IOK
B IIpupoae, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHUYECKHE CBONCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XHMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [TOK

> MO https://m.eds0o.ru/00adf004
MIPUMEHEHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «[lony4yeHne aMMuaka, U3y4eHUe ero bubmmorexa [JOK
. i Stk https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ Gpusndeckue u bubnuorexa [JOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 no0peHuil. XuMHU4eckoe bubmorexa HOK
YAOOPEHIH. § https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOILEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ'I((i))Ta (b(pgsn(qe)CKHe " bubmorera [JOK

p N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOJTyYEHUE
Hcnonws3oBanue dpocdaros B
34 KaueCcTBE MHUHEPATLHBIX YIA0OPEHUH. bubnmoreka [JOK

3arpsi3HeHue NPUPOJHON CpeIb
dbocdaramu

https://m.edsoo.ru/00adfc20




Yrnepon, pacnpocTpaHeHUE B

35 npupoze, Gu3NIecKue 1 XUMHUIECKUE bubmmorexa LIOK
PHpOAe, htps://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcuapl yriaepojaa, ux pu3nyeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)
N bubmuorexa [JOK
37 YronpHasg KHCI0Ta U €€ CoIu
https://m.edsoo.ru/00ae006¢c
[TpakTiueckas pabota Ne 4 o Teme
18 "IlonyuyeHue yriaekuciaoro rasa. bubnuoreka [IOK
KadecTBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHavabHBIC TOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIiIepoaa
40 Kpemnwnii u ero coeuHeHUs bubmmorera [TOK
p https://m.edsoo.ru/00ac080a
[TpakTuaeckast pabota Ne 5. Pemenue
A1 JKCIIEpPUMEHTABHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaknHeiie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS»
Kontponbnas padota Ne3 no teme
42 «Baxneiiyie HeMeTaIbl U UX bubmorexa [TOK
https://m.edsoo.ru/00ac0Oe18
COCTUHEHUS»
OO0mias XxapakTepruCTUKa XUMHIECKIX
43 AJIEMEHTOB — METAJIIOB. bubnuotexa [JOK

Merannuueckas cBsI3b U
MeTaJuInuecKasi KpucTauinueckas

https://m.edsoo.ru/00ae103e




pemérka. Pu3nveckre CBOMCTBa

METAJIJIOB
XUMHWYECKHUE CBOMCTBA METAIJIOB.
44 DIEKTPOXUMHUYECKUHN DS buGnnorexa LIOK
p . P https://m.edsoo.ru/00ael 156
HanpsHKEHUH METAILIIOB
OO611me crnocoObl MoTy4eHHs
MeraioB. Criasbel. Beruncienus mo
45 aBHEHUIM XUMUYECKUX PEAKIUI buGnnorexa LIOK
yp PEAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJWH W3 PEareHTOB COJICPIKUT
MIpUMECH
46 [MousaTHE O KOPPO3UU METAIIOB bubmmorexa LHOK
PP https://m.edsoo.ru/00ae1278
bu6 K
47 [Ieno4nbie METAIBI nomorexa O
https://m.edsoo.ru/00aec14b2
43 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
Kainusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5¢8
50 Baxneiinme coenuHEHNS KaIbIUI Bubmorexa ITOK
4 H https://m.edsoo.ru/00ael5e8
51 O000111eHNEe U CUCTEMATU3ALMS
3HAHUN
5 JKEcTKoCTh BOJIBI M CIIOCOOBI €€ bubmuoreka [JOK
YCTpaHCHHS https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI 1 METOAEI €€ bubmmorera [IOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
54 AmroMuHUT bubnmuotexa [JOK




https://m.edsoo.ru/00aelc64

AmMdoTepHbIe CBOMCTBA OKCHIA U bubnunoreka [JOK
33 THAPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06o001IeHre U CUCTEeMaTH3als
3HAHUHU
[TpakTudeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxneinie MeTajIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHCHHS
Brruucnenus no ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJIUH U3
60 peareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COAEPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JIOJM BbIXOJa MPOAYKTa
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
KonTponbnas padota Ne4 mo teme
62 «Baknenye MeTajIbl U UX
COCTUHEHUS»
BemecrBa u maTepuainsl B bu6mmorexa [IOK
63 N
[IOBCEIHEBHOU XKU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMHYECKOe 3arpsi3HeHue bubnuorexa [IOK

OKPYKaroIe cpebl

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




65 Ponb xumuu B penieHun | bubnunoreka [JOK
IKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U | bubnmoreka [JOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0Oa
67 PesepBublit ypok. O6o0mieHnE 1 | bubnuoreka [IOK
crucTemMaTu3alurs 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O0001ICHNE U | bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ ['abpuensu O.C., Octpoymos U.I"., Cnaakxos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumusi: 8-i kimacc: 0a30BbIi yPOBEHb: YUCOHHK; 5-¢ U3AaHuE, mepepaboTanHoE,
8 kiacc/ IN'abpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKiimoHepHOE
obmectBo «M3aatenbctBo «IIpocBemenne»

Xumus. 8 kiaace: yueo. s oomeoopazoBaTenbHbIX yupexaeHuit / O.C.
["abpuensH. - 3-¢ uz., ctpeotu. - M.: Jlpoda, 2022. - 286 c.

Xumus. Kiacc: yue0. ais oomieodpazoBatenbHbiX yupexaeHui / O.C.

["abpuensH. - 3-e usn., crpeotut. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

1. I'abpuensu O. C., Bockoborinukora H. I1., SmrykoBa A. B. HactonpHas kHura
yaurtens. Xumusd. 8 ki1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., AmykoBa A. B. TeTpanp 1151 1a00paTOpHBIX OIMBITOB U
npaktuyeckux padot. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kiacey.
M.: Opoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocobue k yueOnuky O. C. ['abpuensna
«Xumusy. 8 kmacc / O. C. T'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronunueckoe nocobue k yueOnuky O. C. ['abpuensna

«Xumus». 9 knace / O. C. T'abpuensia. — M. : [Ipoda, 2021. — 108.



5. Xumus : rexHonoruueckue kaptol k yaueOuuky O. C. ['abpuensna «Xumus. 8
KJ1acc» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Ipoda, 2020

6. Xumus : TexHosiornueckue kapthl K yueouuky O. C. 'abpuensna «Xumus. 9
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 xi1.: KoHTponbsHBIC 1 TpoBepodHbIe padboThl K yueoHuky O. C.
["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yakosa u

ap. - M.: Ipoda, 2022.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Brenurenannsichttp://www.chemnet.ru ['azeta «XumMusi» v cailT ais yuurens «51
Uy Ha YPOK XUMUN

http://him.1september.ru Ennnas xosmekuus LIOP: [IpeameTHas KouteKuus
«XuMusD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIE
skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0uieo0pa3oBaTeabHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas onuMmIinaga mKoJIbHUKOB M0 XUMUU
http://chem.rusolymp.ru Opraaudeckasi XuMUs: JJIEKTPOHHBIN YICOHUK TSI

CPEIHEN LIKOJIBI






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 133397933100110045794213742499444592196809849231
Bnapgeney LLkypaTosa MpuHa BacunbesHa

OeicTevTened C 08.08.2025 no 08.08.2026



http://www.tcpdf.org

		2025-08-12T23:39:18+0500




