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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUM Ha YPOBHE OCHOBHOIO 00I1Iero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHW K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabLHOM MTPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHMs, IPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (peiepalibHOM paboyeil mporpaMMbl BOCIIUTAHUS
U C Yy4€TOM KOHIENIMU TMpenojaBaHusi y4eOHOro mnpeaMmera «XUMUS» B
oOpasoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma mo XumMuu AAET MOPENCTABICHUE O LENAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCHHUTAHUS U Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU YYEOHOIO
npeaMera, YCTaHaBJIUBACT 00s3aTENbHOE [IPEIMETHOE CoZEepKaHue,
MPEyCMAaTPUBAET PACIHpPENCIICHUE €ro M0 KilaccaM M CTPYKTYpUpPOBAHUE MO
pasgenaM M TEeMaM IMPOrpaMMbl MO XHWMHUHU, OINPEICIACT KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COIEpKaHus, PEKOMEHIYEMYIO
MOCIICIOBATENbHOCTh ~ M3YyYEHUS XUMHHM C  YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSA3€H, JIOTUKM Y4eOHOro TMpoIecca, BO3PACTHBIX
OCOOEHHOCTEM OO0YyYalolIUXCsl, OINpeAeNieT BO3MOXXHOCTH TMpeaMera Juis
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTesbHOMN
porpaMMbl Ha YpPOBHE OCHOBHOI'O 0OIIIero 0O0pa3oBaHUsl, a TAKKEe TPEOOBaAHUU K
pe3yabTataM 00yYeHUs] XUMUM Ha YPOBHE IIeJIe U3yUeHUSs MPEeIMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YYalomerocsi M0 OCBOCHHUIO
y4eOHOTO CO/IepKaHMS.

3HaHUWE XWMHUHU CIYKUT OCHOBOM isi (DOPMHUpPOBAHUS MHUPOBO33PEHUS
0oOy4aromierocsi, €ro MnpejcTaBiIeHU O MaTEpPUATIbHOM €IWHCTBE MHPA, BAKHYIO
posib urparoT GOpMHUpPYyEMbIE€ XHMHEH MPEACTABICHHUS O B3aUMONPEBPAIIECHUIX
SHEPrUM U 00 HDBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEUICHUs TI00aTbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, HHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhl JUIHOCTH, €€ 001Iel 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;
BHOCUT BKJaJA B (OPMUPOBAHHWE MBIIUJICHUS U TBOPYECKUX CIIOCOOHOCTEH
OOydJaroIMXcs, HABBIKOB HMX CaMOCTOSATEIBLHON y4eOHOW JIeATEeIBLHOCTH,
OKCIIEPUMEHTAIBLHBIX ¥ MCCIICIOBATCICKUX YMCHHH, HEOOXOAMMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B MPO(ECCHOHATBLHON NEITeIbHOCTH; 3HAKOMHUT CO
cnenupUKOl HAyIHOTO MBIIIJICHUS, 3aKJIaIbIBAET OCHOBBI 1IEIOCTHOTO B3TJIAa HA
CAMHCTBO TIPUPOABI ¥ YEJIOBEKAa, SBIISCTCS OTBETCTBEHHBIM OJTalloOM B



dbopMupoBaHUU €CTECTBEHHO--HAYYHOU I'PAMOTHOCTH 00y4aroIuXCs;
CHoco0CTBYET (POPMUPOBAHUIO LIECHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-HAYUYHBIM
3HAaHMAM, K IPUPOJNE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUs B OOYYEHMM XUMHUHU OOECIEUMBAIOTCS CHELUPUKOIM
collepKaHUsl ~ y4eOHOro  NpeaMeTa, KOTOPBIM  SIBISETCA  MEeAarorm4ecKy
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUHU HA ONPEAECIEHHOM 3Tare e€
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOHIEro 00pa30BaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI NMEPBOHAYAIBHBIX TMOHSATHI XHMHH, OCHOB
HEOPraHWYECKOM XUMUU W HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IOHATHU
OPraHUYECKON XUMUH.

CrpykTypa coaepxaHusl IpOrpaMMbl 110 XMMHUU C(POpMHpOBaHA Ha OCHOBE
CUCTEMHOTr0 Inoaxoaa K €€ uzydeHuro. ColeprKaHUe CKIIAJbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHYECKOM DJIIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHA O XUMHYECKON
peakuuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OpPraHU30BAHbl [0 NPHHIMITY
IIOCJIE0BATEIILHOIO PAa3BUTHs 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
pPa3HOro ypOBHS:

— ATOMHO--MOJICKYJIAAPHOI'O YYCHHA KdK OCHOBBI BCCTO CCTCCTBO3HAHMA,

— Ilepnommueckoro 3akona /I. M. MenneneeBa kak OCHOBHOTO 3aKOHA

XUMUH;

— YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

— TIPEACTaBICHUM 00 DIJICKTPOJUTHUYECCKON JWCCOIMAIMA BEIIECTB B
pacTBOpax.

TeopeTndueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSI K IPyrOMY, BBITIOJIHSISI PYHKITUU OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS ¥ BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUSI Y MOJTYUYECHUS N3Y4aeMbIX
BEILIECTB.

OcBoeHME mOporpaMMbl 1O XUMHH  CHOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABJICHUS O XUMUUYECKOW COCTABIISIFOIIEH HAYYHOM KApTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOJIbl, [IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
MO3HAaHMUS B Hayke. M3ydeHue XMMUU MNPOUCXOIUT C NMPUBJICYCHUEM 3HAHUW U3
paHee M3Y4YEHHBIX yueOHBIX mpeameToB: «Okpyxaromuii Mupy», «buonorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiace».

[Ipy wW3ydYeHHMM XUMHUU TPOUCXOIUT (HOPMUPOBAHME 3HAHWU OCHOB
XMMHUYECKON HAayKH KaK O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUECKOU



JESITEIbHOCTH Y€JI0BEeKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a1aua
y4eOHOTO MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CHCTEMbl XMMUYECKHX 3HAHUH —
BOXHEUIINX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX MOJ0KEHUH, TOCTYITHBIX
0000IIEeHNIT MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B MPHOOIICHUU K
HAy4YHBIM METO/aM IMO3HAHUS MPH M3yYECHUH BEIIECTB U XUMHUYECKHX PEaKiuil, B
(GbopMHUpPOBaHUY U Pa3BUTHU MIO3HABATEILHBIX YMEHUN U X IPUMEHEHUU B Y4€OHO-
NIO3HABATEIBHON M Yy4eOHO-HCCIIEA0BATEILCKOM NEATEIbHOCTH, OCBOCHUU TPABHII
0e30MmacHOro o0panieHus ¢ BEIIECTBAMU B TTIOBCETHEBHOM KU3HH.

[Ipy M3ydYeHUU XMMUU Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHUsI Ba)KHOE
3Ha4YeHHE MPUOOPESTU TaKUE 1IN, KaK:

— (QopMupoBaHUE UHTEIUICKTYaJbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O0Opa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIHHOMY MPUHSATHUIO DPEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOyYE€HHUSI Ha  CHUCTEMaTHYECKOE€  MPUOOIIEHUE
OOy4Yarommxcsi K CaMOCTOSITEIbHOM TMO3HABATENIBHOW JEATeIbHOCTH, HayYHBIM
METOJiaM TMO3HaHUs, (POPMHUPYIOINIMM MOTHUBAIMIO U Pa3BUTHE CHOCOOHOCTEH K
XUMUH;

— obecrieueHue yCIIOBU, CHOCOOCTBYIOLINX MPUOOPETEHUIO
00yJarOIMMUCS ONBITA Pa3HOOOPA3HOU JeSTENbHOCTH, TIO3HAHUS U CAMOIIO3HAHMS,
KJTFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIIMI), WMEIOIIUX YHHUBEPCAJIbHOE
3HAUEHUE YISl PA3JINYHBIX BUJIOB JCSATEIHHOCTH;

— (QopmupoBanue o00OmEeld (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHHH OOBSACHATP M OLICHUBATh SIBJICHUS
OKPYXaIOILLIEr0 MHpA, UCIOJIb3Ysl 3HAHHUSI U OIBIT, MOJYyYECHHbIE NPU H3YYECHHH
XUMUH, IPUMEHSITh UX TIPHU PELICHUH MPOOJIEM B TOBCEIHEBHOM KU3HU U TPYI0BOM
NEeATEIbHOCTH;

— (dopmupoBaHre y OOy4YalOIIUXCS TYMaHUCTHUYECKUX OTHOIICHUH,
NOHUMAaHUSl I[IEHHOCTM XUMHUYECKUX 3HAHUM JUIsi BBIPAOOTKHA 3KOJOTHYECKH
[eJIecCO00pa3HOro TMOBEACHUS B OBITY M TPYJOBOW JEITEIBHOCTH B LEJAX
COXPAaHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBAIMM K OOY4YEHMIO, CLIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHHUS OOIIEUETIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIIL M HANPaBICHHOCTH JAJTbHEUIIETO
oOy4eHus.

OO11ee YyncIio YacoB, OTBEAEHHBIX JJIsl U3YYEHHS] XUMHUH Ha YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBisieT 136 wacos: B 8 kiacce — 68 gacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKAHUE OBYUYEHUSA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posb XMMHUM B JKU3HU YEJIOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. Pu3MueCKUEe CBONCTBA BEIIECTB. ATpEraTHOe COCTOSTHUE
BellecTB. [loHsATHE O MeTOo/ax MO3HAHUS B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
CriocoObI pa3aesieHust CMECEH.

ATOMBI W MOJEKYJbl. XUMHUUYECKUE BJeMEHTbl. CHUMBOJB XUMHYECKHUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas hopmysa. BaaeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAsT aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Monbs. MossipHas macca. B3auMocBsi3p KOIMYECTBa,
Macchbl W 4YHUCIA CTPYKTYpHBIX e€auHUIl BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

du3znyecKue U XUMUYECKHUE SIBJICHUSI. XUMUUYECKasl peakius U €€ Mpu3HaKu.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX peaKIuil (COeqMHEHMS, Pa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

Xumuueckuii  IKCnepumenm: 3HAKOMCTBO C XHMHYECKOM ITOCYIOH,
mpaBuiIamMu paboThl B jabopaTopuu U IpuéMamu oOpaleHus ¢ JabopaTOpHBIM
o0OpyJOBaHUEM, HW3YyYEHHE M ONHUcCaHue (PU3NYECKUX CBOWCTB 0Opa3loB
HEOPTaHWYECKUX BEIIECTB, HaOMOAeHne Gu3NUeckuX (TJIaBJICHUE BOCKA, TasTHUE
JbJa, pacTUpPaHUE caxapa B CTYNKE, KUTIEHUE U KOHJICHCAIIUS BOJIbI) U X UMHUYECKHUX
(ropenue cBeud, NPOKAJIMBAHME MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE Meja C
KHUCJIOTOM) SIBJICHUM, HAOJI0ICHUE U ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMUUECKUX
peakuuii (pa3oKEeHHE caxapa, B3aUMOJICHCTBHUE CEPHOM KHUCIOTHI C XJIOPUIIOM
Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBanuu, B3anMOJIEHCTBHE
xene3a ¢ pactBopoM coin menu (II), uzydyenrne cnocoOoB pasfaeneHusi CMECeu: C
MOMOIIILI0 MarHuTa, GUILTPOBAHKE, BhITAPUBAHUE, TUCTHIUIALINS, XpoMaTorpadus,
MIPOBEICHUE OYMCTKU TMOBAPEHHOW COJM, HAOJIOJCHUE W OIMMCAHUE PE3yIhbTaTOB
MPOBEJCHUS OMbITAa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHUE
Moeield MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopong — 37€MeHT U MpocToe
BemecTBO. HaxoxneHnue kuciopoia B mOpupoje, (U3UYECKHE W XUMHYECKHE
cBoiictBa (peakmuu ropenus). Oxcuawl. [Ipumenenme kucnopoma. CrocoOsl



MOJlydYeHUs: Kuciaopojna B Jaboparopud W OPOMBINIIEHHOCTH. KpyroBopot
KHciopoa B mpupoze. O30H — auioTporiHas MoAuUKaIus KUcaopoaa.

TennmoBoit ekt XuMudeckol peakiuu, TEPMOXHMHUYECKHE YpaBHEHHUS,
9K30- M JIHAOTEPMHYECKHE pEAKUMU. TOIIMBO: Yrojlb M METaH. 3arpsi3HECHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — a5eMeHT 1 mpocToe BemecTBo. Haxoxnenue Bogopoaa B IpUpoJeE,
dusznyecKre 1 XUMHUIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCO0BI ToMy4yeHuUs. KucnoTe
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOAbl. Boma kak pactBoputelib. PacTBOpHI.
HacpileHHble ¥ HEHACBIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas f10Jis BelIeCTBA B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHUA.
Ponp pacTBOpoB B MpUpOJAE U B KU3HU YesoBeKa. KpyroBopoT BOJbI B MPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuil. Okcuawl. Kiaccuduxanus
OKCHUJIOB:  cojeoOpa3ytoniue (OCHOBHBIE, KHCIOTHbIE, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknatypa oxcujoB. Duznyeckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanusi. Kraccubukaruss ocHOBaHUN: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkiatypa ocHoBaHuil. Du3znyeckue M XUMHUUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHoctu MetayuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknarypa conei. ®u3ndeckue 1 XMuMUYECKUE CBOMCTBA COJIEH.
[TomydyeHue conen.
['eHeTnueckas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:.  KAYECTBEHHOE OINPEICICHUE COJIepKaHUsS
KHCJIOpO/Ia B BO3yXe€, MOJIy4YeHHe, COOMpaHue, paclio3HaBaHue U U3yYeHUE CBOMCTB
KHUCIIOpOJia, HAOMIOJEHNE B3aUMOJACWUCTBUS BEIIECTB C KHCIOPOAOM U YCIOBHS
BO3HMKHOBEHUSI U MPEKpAILEHUs ropeHus (moxkapa), 03HaKOMJIEHHE ¢ o0pa3lamu
OKCUZOB M OMNHCAaHUE MX CBOMCTB, MOJy4Y€HUE, COOMpaHUE, pPACIO3HABaHHUE WU
W3Y4YEHUE CBOMCTB BOJOPOJa (FOpEHHUE), B3aUMOJEUCTBHE BOAOPOAA C OKCHUIOM
meau (I1) (BO3MOXHO MCTIONB30BaHKE BUICOMATEPUAIOB), HAOIIOIeHNE 00pa3IoB
BEILECTB KOJIMYECTBOM | MOJIb, HCCIIEJOBAHUE OCOOEHHOCTEN PACTBOPEHHUSI BELIECTB
C pAa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aMMOAECHUCTBHAE BOJIBI C METAIAMU



(HatpueM U KajgblueM) (BO3MOXKHO  HCIIOJb30BaHUE  BHUEOMATEpPUAIIOB),
UCCJeIoBaHNEe OO0pa3lloB HEOPraHMYECKUX BEHIECTB Pa3jIMYHBIX KIACCOB,
HaOJI0ICHNE U3MEHEHUSI OKPACKU MHANKATOPOB B pacTBOpax KUCJIOT U HIEI0YEH,
u3ydyeHue B3aumoeiicTeus okcuaa meau (I11) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT
C METAJUIAMM, PEAKLIM HEUTpaIu3aluu, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMM,
BBITCCHEHHME OJHOr0 MeTajula JpyruM U3  pacTBOpa COJU, PELICHUE
DKCHEPUMEHTANIBHBIX 3a/ad N0 TeMe «BaxkHelue Kiaacchl HEOPraHUYECKHUX
COCTMHEHUI».

IHepuoauueckui 3axkoH u Ilepumoguyeckasi cucreMa XUMHYECKHUX
aemenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBS3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIIMHU

[lepBble TOMBITKA KIAacCU(PUKAIMA XUMHUYECKUX JJIeMEHTOB. [loHsTHe O
IpyIIax CXOAHBIX 3JEMEHTOB (ILEJOYHbIE M IIEJTOYHO3EMEIbHbIE METAILIbI,
raJIOreHbl, MHEPTHBIEC Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aM(pOTEPHbBIE OKCHUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3akoH. [lepuonnueckas cucrema XMUMAYECKUX 3JIEMEHTOB /1.
. Menneneesa. Koporkonepuoanas u anmHHonepuogHas popmsl [leproanueckoit
cucteMbl xumudeckux osnemeHtoB JI. WM. Menneneesa. Ilepuomsl m rpynibl.
PU3NYECKAN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI AIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M30Tomnbl. DneKkTpoHbl. CTpoeHHe
ANEKTPOHHBIX  000JI04eK aTOMOB MepBbiX 20 XHMMHUYECKHX 3JIEMEHTOB
[lepnognueckonn cucremnl [l. M. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO
3JIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHHs pajguyca aTOMOB XHWMHMUYECKHX DSJIEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO rpynaM U MepUoaM.

3nauenue [lepuoanyeckoro 3akoHa u [leprnoandeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BuThs Hayku W npaktuku. . V. MenneneeB — y4€HbIA U
IpaKIaHUH.

Xumuueckass cBs3b. KoBaneHTHass (mOjdsipHass MW HEMOJSIPHAsl) CBSI3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIC  PEAKIIMHU.
[Iponiecchbl OKMcCIeHNs U BOCCTaHOBJIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAUIOB M HEMETaJUIOB, B3aWMOJEHCTBUE
rUAPOKCUIA LHWHKAa C pPAacTBOpaMU KHUCJIOT M LIEJIOYEW, MPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUN
(ropenue, peakiu pa3aoKeHUs, COEAUHEHNUS).



Mescnpeomemmnbnie ceasu

Peanmusanpss MEXNpeIMETHBIX CBSI3€M NPH HM3y4YEHUM XUMHUHA B 8 KJlacce
OCYILECTBIISIETCSl 4YEpe3 UCIOJIb30BAaHUE KaK OOIIUMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TaK W MOHATUH, SBIIIOIIMXCA CUCTEMHBIMU JUISl OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1ue ecTeCTBeHHO--HAay4HbIE MOHATHUS: HAyYHBIN (akT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJMW3, CHUHTE3, KiIacCupUKalusi, TMEePUOAUYHOCTb, HAONIOICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

®dusznka: MmaTepus, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIbI,
PaZMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUECKUN 3apsii, BEIECTBO, TEJO, OO0BEM,
arperaTHoe€ COCTOSIHME BEIIEeCTBA, Ta3, (U3MUECKUE BEIMYUHBI, E€IUHUILIBI
U3MEPEHHUsI, KOCMOC, TIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPOIbI, TIOJIE3HBIE
VICKOITa€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeECKasi peaKkI U

[lepnognueckuit 3akoH. [leproanueckas cucTeMa XUMUYECKHAX dJIEMEHTOB /1.
N. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KAIUS, KAIbIUI U UX COCAUHEHUI
B COOTBETCTBUHM C IIOJIOKEHHUEM JJIEMEHTOB B Ilepuonnueckoil cucreme Hu
CTPOEHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMUYECKOM CBS3U. THIIBI KPUCTAIMYECKUX
pPEMIETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K pa3IMYHBbIM KJAccaM HEOPraHUYeCKUuX
COEJIMHEHUI, TEHETUUECKasl CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxanys XuMUYECKUX PEakIMil 1Mo pa3IMdHbIM MPU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QdeKTy, IO
M3MEHCHHIO CTEIICHEH OKHMCIICHHS XMMHUYCECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, 10
Y4aCTHIO KaTajln3aTopa). JK30- U IHAOTECPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpPaBHEHUH.

[Tonsitue o ckopoctn xumuuecko peakiuu. [lonstre 006 0OpaTUMBIX U
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHEe O TOMOTEHHBIX U T€TEPOTEHHBIX
peakuusx. Ilonstue o karanuse. [londatue 0 xumuueckom paBHOBECUU. DAKTOPHI,



BJIIMAKOINIUEC Ha CKOPOCTb XUMHUYECKOM p€akmyun M IIOJIOKCHUC XUMHUUYCCKOI'O
PaBHOBCCHAI.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  pEaKI[MH,  DJIEKTPOHHBIM  OajaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pEaKIuu. CocraBneHue  ypaBHEHUU
OKHUCJIUTEIIbHO--BOCCTAHOBUTEIIHBIX ~ PEaKIMd C  HCIOJB30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37IEKTPONUTHYECKOW TUCCOUUANH. DIEKTPOIUTHI U HEANEKTPOIUTHI.
KartnoHnsl, aHnoHbl. MeXaHM3M IJUCCOLMALMM BEUIECTB C Pa3jIM4YHBIMA BHUIAMMU
XUMHUYecKol cBs3u. CteneHs nuccounannu. CuibHbIE U c1a0ble 3JIEKTPOIUTHI.

Peakuuu monHoro ooMeHa. Y cioBus MPOTEKaHUS PEaKIMii HOHHOTO OOMEeHa,
IIOJIHBIE M COKpAIEHHbIE HWOHHBIE YypaBHEHMs peakiui. CBOHCTBA KHUCIOT,
OCHOBAHUII U COJIeH B CBETE MPEICTABICHUIN 00 31EKTPOIUTUIECKON JUCCOLIUAIIUY.
KauecTBeHHbIE peakuny Ha MOHBIL. [ToHATHE O rUApONIH3E COJIEH.

Xumuueckuii IKcnepumenm:. O3HAKOMIIEHUE C MOJEISAMH KPUCTAJUIMYECKUX
PEIETOK HEOPraHUUECKUX BEIIECTB — METAJIJIOB M HEMETaJIOB (rpadura u anmasa),
CIIO)KHBIX BEILECTB (XJIOpUJa HaTpusi), HCCIEAOBAHHWE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON pEeaKIUMu OT BO3JIEHCTBHS pa3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE
AIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOILECCAa IUCCOLMAIMU  KHCIIOT,
miesouel U cojeil (BO3MOXHO HCIOJIb30BaHUE BUIEO MaTEpUajoB), MPOBEICHHUE
OTBITOB, WJUTIOCTPUPYIOLIUX MNpPHU3HAKU TMPOTEKaHWUs PEAKIMI MOHHOro OoOMeHa
(oOpazoBaHue ocajaka, BbIJeJICHUE Traza, oOOpa3oBaHHWE BOJbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ IIPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakluy pa3ioXKeHHs, COeAMHEHNUs), paclloO3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C I[OMOLIPIO KA4YECTBEHHBIX PEAKUWA HAa  HOHBI, PEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemerayibl 1 MX cOeIMHEHHUSA

OOmast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciieHusa. CTpoeHue u (U3MYEeCKue CBOMCTBA MPOCTHIX
BEILECTB — raJloreHoB. XMMHUYECKHE CBOMCTBA HAa TPUMEPE XJIopa (B3auMOICHCTBHUE
C METaJulaMM, HEMETaUlaMH, IeaodaMu). XijopoBoaopona. ColiiHas KHUCIOTa,
XAMHUYECKUE CBOMCTBA, [IOJlydy€HHE, NpuMeHeHue. JlelictBue xiyiopa H
XJIOPOBOJIOPO/Ia HA OPTaHM3M Y€JIOBEKa. BakHENIIMe XJI0pUIAbl U UX HAXOXKICHUE B
MIPUPOJIE.

OO6mast xapakrepucTuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHne M (U3HUECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CEPbl. AJTIOTPONHbIE MOAU(PUKALIUY KACTOPOAA
U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOpOA, CTpOeHHUE, (pusmueckue u



XUMUYECKHE CBOMCTBA. OKCHABI Cepbl KaK MPEACTABUTENH KUCIOTHBIX OKCHJIOB.
Cepnas kuCII0Ta, GU3NYECKUE U XUMHUECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS
KJjlacca KHMCIOT U crenuduyeckue). XUMHUUECKHE PEaKIUM, JIEkKAIIUe B OCHOBE
IPOMBIIIJICHHOTO CMOco0a TMOMy4YeHHs] CEepHOM KHCIOTH. [IpumeHeHHe cepHOit
kucnoTbl. CoMu CEpHOM KHCJIOTHI, KaueCTBEHHAs peakius Ha CyJib(paT-HOH.
Haxoxxnenue ceppl M €€ COCIMHEHMH B IPUPOAEC. XUMHUYECKOE 3arps3HEHHE
OKpY’>KaloIllled Cpeapl COCIUHEHUSIMHU cepbl (KUCIOTHBIE AOXKAH, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALIICHMS.

OO6mast xapakTepuctuka 31eMeHTOB VA-rpyrmmbl. OCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENEHH OKUCICHHS. A30T, pacIpOoCTpaHEHUE B MPHUPOJIE,
dusznyeckre u xuMuueckue cBoiictBa. KpyroBopot azora B mpupoje. AMMHAK, €T0
duznyecKkrue 1 XUMUYECKHE CBOMCTBA, NMONIyYeHHE U npuMeHeHue. Coyin aMMOHUS,
uX pU3NYECKUE U XMMHUECKHE CBOMCTBA, pUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCJIOTa, €€ TMOJIydeHue, (PU3UYECKHe U XUMHUYECKHE
CBOMcTBa (0OIIME Kak TNpEACTaBUTEN Kiacca KHUCJIOT U crenuduyueckue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHUS B KaUECTBE MUHEPAJIbHBIX YIOOPEHUI.
XUMUYECKOE 3arps3HEHUE OKPY’KAIOLIEH Cpellbl COEAUHEHUSIMU a30Ta (KUCIOTHbIE
JOKIM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amIoTpOmHBIE
Moaudukauuu Gocdopa, puznueckrue u xumuyeckue cpoiicta. Okcup dochopa
(V) u dochopnas kucimora, GU3MIECKHUE W XHMHUYECKHE CBOWMCTBA, TOJIyUYCHHE.
Hcnonb3oBanue (pochaTtoB B KaueCTBE MUHEPATIBLHBIX YI00PEHHIA.

O6mast xapakrepuctuka 371eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTpOESHUS
aTOMOB, XapaKTEPHbIE CTENEHN OKUCIICHUS. YTIEPO/I, aJUIOTPOITHbIE MOAUDUKAITIH,
pacnpocTpaHeHue B Mpupoje, GU3NUYEeCKUe U XMMUYECKUE CBOMCTBA. AncopOuusi.
Kpyrosopor yriepona B mpupoae. Oxkcuabl yriaepoja, ux (PU3HMYECKUE U
XUMHUYECKUE CBOMCTBA, IEVCTBUE HA 5KUBBIE OPTaHU3MBbI, IOJTyUYEHHUE U IPUMEHEHUE.
OkoJyoruueckre mTpoOiemMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepoma (IV), rumoresa
rJ100aJbHOTO MOTETUICHUS KJIIMMAaTa, MapHUKOBBIN 3(peKT. YToapHast KUCIOoTa U €&
COJIM, UX (PU3NYECKHE M XUMHUYECKHUE CBOICTBA, MOIYYEHUE U NPUMEHEHHE.
KauectBennas peakiusi Ha kKapOoHaT-HOHKI. Vcnonb30Banue kapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIIIEHHOCTH U CETbCKOM XO3SIUCTBE.

[lepBoHavasibHbBIE MOHATHA 00 OPraHMYECKUX BELIECTBAX KaK O COECIMHEHUIX
yriepoaa (MeTaH, 3TaH, 3TUICH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HWCTOYHUKH YIJIEBOJIOPOJAOB (Yroyib, NPUPOIHBIN Ta3, HEDTH),
NPOAYKThl UX mepepaboTku (OEH3WH), UX pOJib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONOTUYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OCNIKaX, YIIIEBOIaX — U UX



poiM B OKM3HM 4eJOBeKa. MarepualbHOE €AUMHCTBO OPraHWYecKHX U
HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHUE CBOMCTBa, TMOIy4YCHHE U
npuMmeHenue. CoeluHeHUs: KpeMHHUs B pupoe. OO1ue npeacTaBieHus 00 OKkcuae
kpemuus (IV) u xpemHueBoit kuciore. CHIMKaThl, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUICHHOCTU. BakHelne CTpOouTENbHbIE MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEHT, OeToH, ene300eToH. [IpoOmempl 0G€30MacHOTO  HMCIOJIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm: M3y4deHre 00pa3IioB HEOPTAHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHUCJIOTHI, IPOBEICHUE KaU€CTBEHHBIX PEAKIIMI Ha XJIOPU]I-UOHbI
U HaOJIOJIEeHUE MPU3HAKOB UX MPOTEKAHHUS, OIBITHI, OTpaXkaroniue Gpuandeckue u
XUMUYECKUE CBOWCTBA TAJIOTEHOB U UX COEAUHEHUN (BO3MOXHO HMCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), O3HAKOMJICHHE C OOpa3lamMu XJOPUAOB (TaJOreHUI0B),
O3HAaKOMJICHUE C 00pa3liaMu Cephl U €€ COeAUHEHUSIMU (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), HAOIIOACHUE Tpoliecca OOyTIIUBaHUs caxapa MoJ JAEHUCTBUEM
KOHILICHTPUPOBAHHON  CEpPHOM  KHUCIOThI, U3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBJICHHON CEpPHOM KHUCIOTHI, MPOBEACHUE KAUYECTBEHHOM peakiuu Ha
cylbpaTHOH U HaOMIOJACHUE TNpHU3HAKA €€ TMPOTEKaHUs, O3HAKOMJICHUE C
bu3nUecKkuMu CBOMCTBaMHM a30Ta, Qocpopa U HUX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE  BHJIEOMATEPHANIOB), oOpa3naMu a30THBIX U (HochOopHBIX
ya00peHuit, mojiydeHue, coOupaHue, pacno3HaBaHue U U3y4eHe CBOMCTB aMMHaKa,
MPOBEJICHUE KAaUeCTBEHHBIX PEAKIUM HAa MOH aMMOHHUS U PocdaT-uOH U U3yUYeHUE
IPU3HAKOB KX [MPOTEKaHMsS, B3aUMOACHUCTBHE KOHLUEHTPUPOBAHHOM a30THOU
KHUCIIOTBI C MeIbI0 (BO3MOJKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), H3YUYCHHE
MoOJIeIel KpUCTAINTMYECKUX PEIIETOK aiMa3a, rpaduTa, PysiepeHa, 03HaKOMJICHUE
C TPOIECCOM aACOPOIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHUBOTa3a, MOJyYeHUE, COOMpaHKUEe, PacClO3HABAHUE U W3Y4YCHUE
CBOMCTB YIJICKHCIIOTO Trasa, MPOBECHUE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3yYCHUE TIPU3HAKOB MX TMPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIMEN CUITMKATHOW MPOMBIIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4
1o TeMe «BakHenIne HeMeTaulbl U UX COCTUHECHUS».

MeTaibl 1 MX COeTMHEHUS

OO0mast XxapaKTepUCTUKA XUMUYECKHUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nosioxkeHuss B llepuomnueckor cucreme xumuueckux a3nemeHTtoB J[. W.
MenneneeBa u crpoeHuss aroMoB. CTpoeHne MeTtaimioB. MeTtamnueckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKHM Pl
HaMpsHKeHUN MeTauioB. PU3NUecKre U XUMHUECKHE CBOMCTBA MeTauioB. OO0rue



criocoObl momydeHuss MeTawioB. [loHSATHE O KOpPpPO3HM METAJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CiuiaBsl (CTalb, YyTryH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenouynble MeTamibl: nojoxkeHue B [lepruoanyeckoil cucTeMe XUMHUYECKUX
sanementoB . . MeHnneneeBa, CTpOeHHME MX aTOMOB, HAXOXKIEHUE B MIPUPOJIE.
duznyeckre U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpus U Kaius). OKCUAbl U
TUAPOKCH]IBI HATpHs U Kauus. [ [puMeHeHue meT0uHbIX METaIOB U UX COETMHEHU.

[[lenoyHO3eMENbHBIE METAUIBI MAarHuid W KaJIbLMWA: IIOJIOKEHHE B
[lepnognyeckon cucreme XuMu4aeckux 35eMeHToB [l. 1. Menaeneesa, ctpoenue ux
aTOMOB, HaxOXAeHue B npupoje. dusznyeckne 1 XMUMUYECKHE CBOMCTBA MarHus U
Kajbpus. Baxxneime coequHeHs Kaublus (OKCUI, THIPOKCH, con). KECTKOCTB
BOJIbI U CITIOCOOBI €€ YCTpaHEHHUSI.

AmoMmuHMiL: ostokeHue B [lepuoanyeckol cucTeMe XUMHUYECKUX 3JIEMEHTOB
J. 1. MeHnneneeBa, CTpoeHuEe aToma, HaxoxkJaeHue B mnpupozae. dusmueckue u
XUMHUYECKUE CBOMCTBA altoMUHUA. AMGOTEpPHBIE CBOMCTBA OKCUJIA U THAPOKCUIA
AITFOMUHUS.

Kenezo: nonoxenue B [leppoandeckor cucteMe XMMHYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOCHHME aToMa, HaxOXKIeHHE B mpupone. dusnueckue u
XMMHUYECKHE CBOMCTBa kene3a. OKcuabl, ruapoKcuabl U cou xenesa (1) u xenesza
(ITl), wux cocrtaB, CBOWCTBA W TIONy4YCHHE. XUMUYECKUN IKCHEPUMEHM .
O3HAKOMJIEHUE C 00pa3liaMu METAJUIOB M CIUIABOB, X (PU3NYECKUMH CBOWCTBAMH,
U3YYeHUE pEe3yJIbTaTOB KOPPO3UUM METAIOB  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJICOMATEPHATIOB), OCOOEHHOCTEN B3aUMOJICHCTBUSI OKCHUJA KaJbLUS U HATPHS C
BOJOW (BO3MOYKHO HCHOJB30BAHME BHUACOMATEPUAIIOB), HCCIEIOBAHHE CBOWCTB
XKECTKOM BOJIbI, IPOLIECCA TOPEHMS Kee3a B KUCIOPO1e (BO3MOKHO HUCIIOIb30BAHUE
BUJIEOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMil Ha HOHBIL:
MarHusi, KajbIusi, aloMHHHS, nuHKa, keneza (II) u xemeza (III), memm (II),
HAOJIOZICHUE M OIMMCAHHWE TMPOIECCOB OKpAIIMBaHUS TJIAMEHU WOHAMHU HATpPHS,
KaJlisg W Kajublus (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIIEAOBAHUE
aM(pOTEpHBIX CBOMCTB TMAPOKCHUIA AJIOMHUHMUS M THUJIPOKCUAA IIMHKA, PEIICHHE
AKCHEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHele MeTauibl U UX COEAUHEHUSD.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u marepuanbl B IOBCEIHEBHOM XWU3HM 4YeJloBeKa. be3omacHoe
MCITIOJIb30BAaHUE BEUIECTB M XMMUYECKHX peakuui B ObITy. [lepBas momoips npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arpsA3HEHUE OKpYKarollel cpeibl (MpeAesibHas AOMyCcTUMast
KOHIIeHTpalus BeulecTs, aaiee — [[JIK). Ponb XxumMuu B penieHnn 3K0JIOrM4ecKux
npooJieM.



Xumuueckuii IKCnepumenm:
u3ydeHue o0pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJTMMEPHBIC

MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanmnsanpss MeXNpenMETHBIX CBSI3€M NPH HM3y4YEHUM XUMHUHA B 9 Kiacce
OCYILIECTBIISIETCSl 4YEpe3 HCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAyYHBIX
NOHATUH, TaK W MOHATUM, SBISIOIIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEHHO-HAyUYHbIE MOHSITHS: HAay4YHbIM (DakT, TWIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIaccu(ukaius, TMNepUOJUIHOCTh, HAOIIOICHHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEPEHHE, MOJEIb, SBJICHUE, MapHUKOBBII
s peKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®dusuka: MmaTepus, aToM, dJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIBI,
PaZOaKTUBHOCTD, MOJIEKYa, AIIEKTPUYECKUI 3aps, POBOIHUKH,
MOJyIPOBOJHUKH, JTUDJIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, I'a3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMUECKAS
peméTka, CIulaBbl, (PU3NUYECKHE BEIUYMHBI, €IUHUIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunTes, AbixaHue, Ouochepa, 3KOCUCTEMA, MUHEPAIbHbIE
y10OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE MOPOIbI, OJE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

IVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHA HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA
JIMYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS TPOrPAMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHUsI JOCTHTAlOTCS B XOJ€ OOy4YeHUs XMMHH B €IWHCTBE y4EeOHOU W
BOCITUTATEIHLHOU JEATEIHPHOCTH B COOTBETCTBUH C TPAJAMIIMOHHBIMU POCCUHCKAMHU
COIIMOKYJIBTYPHBIMA W JTyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMH, TPHHATHIMA B
oOIIIeCTBE TMpaBWJIaMU W HOPMAaMH TIOBEACHHUS U CIIOCOOCTBYIOT TIpolleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATIU3AINH 00yUJaIOIIUXCS.

JIM4HOCTHBIE  PE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBAThCSI  CHCTEMOW IO3UTUBHBIX IIEHHOCTHBIX OpHEHTAIUH U
pacIIMpEeHHE OIbITA ISATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpUMOTHYECKOr0 BOCIMTAHHWS. IIEHHOCTHOTO  OTHOIICHHS K

OTCYCCTBCHHOMY  KYJIIbTYPHOMY, HUCTOPHYCCKOMY W HAY4YHOMY HACJICAUIO,
MOHMMAHMUS 3HAYCHHUS XUMHYCCKOM HAayKHM B JKH3HH COBPCMCHHOIO O6H_ICCTB3,,



CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOPMAIMEH O TIEPEIOBBIX TOCTIKCHUSIX U
OTKPBITUSIX MHPOBOW M OTEUECTBEHHON XWMHH, 3aUMHTEPECOBAHHOCTH B HAYYHBIX
3HAHUSIX 00 YCTPOMCTBE MUpa M OOIIECTBA; 2) IPAKIAHCKOTO BOCIIMTAHUS :

MPEACTABICHUS] O COLMAJIbHBIX HOpPMax W NPaBUJIAX MEXKIMYHOCTHBIX
OTHOUIIEHUHN B KOJUJICKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIEAOBAaTEIbCKOM, TBOPYECKOW U JPYrUX  BHAAX
JEATEeIbHOCTH, TOTOBHOCTU K pPa3sHOOOpPa3HOM COBMECTHOW MAESTEILHOCTH MpHU
BBINIOJIHEHUM YYEOHBIX, TO3HABATENbHBIX 3aJ]]a4, BBIMOJIHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHHUIO
Y B3aMOTIOMOIIIH B IIPOLIECCE ATON YUEOHO EeITeIbHOCTH, TOTOBHOCTH OIIECHUBATh
CBOE TMOBEJCHUWE M TMOCTYIKM CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX U
NPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS IMOCICACTBUN TOCTYNKOB; 3) IEHHOCTH
HAYYHOI0 TO3HAHUS. MHPOBO33PEHUYECKUE IMPEJACTABICHUS O BEUIECTBE U
XUMHUUYECKOHN peakiiu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U COCTaBJSIIONIME OCHOBY JJIsi MOHMMAaHUs CYIIHOCTHM HAy4YHOW KapTHHBI MHUPA,
npeacTaBiieHust 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPO/IbI, B3BAUMOCBA3SX
YeJI0BEKA C MPUPOJHOM CPEIOi, O pOIN XMMHH B ITO3HAHUU 3THX 3aKOHOMEPHOCTEM;
MO3HABATEIbHBIC MOTUBBI, HAITPABJICHHBIC HA MOJIYyYE€HHE HOBBIX 3HAHUH MO XUMUH,
HEoOXOoauMbIe Uit OOBSICHEHHsS HAOMI0MAeMbIX TMPOIECCOB U  SBJICHUH,
MO3HABATENIbHON, MH()POPMAIMOHHOM W YWTATEIBCKOW KYJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOW pPabOThl € y4eOHBIMH TEKCTaMH, CIPAaBOYHOM
JUTEPaTypor, JOCTYIMHBIMM TEXHHUUYECKUMH CpeJCTBaMU HWH(OPMAIIMOHHBIX
TEXHOJIOTHI; THTEPEC K 00YUEHUIO U TTO3HAHUIO, JTF0003HATEIHLHOCTh, TOTOBHOCTD U
CIIOCOOHOCTH K  €aMOOOpa3oBaHUIO, TMPOEKTHOM W  HCCIEOBATEIbCKOM
NeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABJICHHOCTH W YPOBHS OOy4YEHHsS B
JlabHEHIIEeM;

4) c¢dopmupoBaHus KYJbTYPbI 3/0POBbSI. OCO3HAHHE IICHHOCTH JKH3HH,
OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 3J10POBBIA 00pa3
YKU3HH, OCO3HAHUE MOCEICTBUI U HENPUITHE BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOrOJIsi, HApKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COOJIIOJICHUSI TpPaBUII
0€e30MacHOCTH MpHU OOpaIIeHUH C XUMUYECKUMHU BEIIECTBAMH B OBITY U peasbHOM
KHU3HU, D) TPYI0OBOr0 BOCIHTAHWS: WHTEPEC K IPAKTUYCCKOMY H3YYCHUIO
npodeccuil U Tpyaa pa3IMyHOro pojia, yBaxKeHHE K TPYy U pe3yJibTaTaM TPYI0BOM
NEATEIbHOCTH, B TOM YHUCJIE Ha OCHOBE INPHUMEHEHMSI NPEIMETHBIX 3HAHUU 110
XUMHH, OCO3HAaHHBIA BBIOOp MHIMBUIYaJbHOM TPAGKTOPUU MPOJOIKEHUS
oOpa3oBaHUsl C Y4YE€TOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOILIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, ycmemHo mnpodeccuoHaIbHOM



JEATEIbHOCTH U PA3BUTHSI HEOOXOIWMBIX YMEHUW, TOTOBHOCTh aAalTUPOBATHCS B
npodeccroHambHON cpene; 6) IKOTOTHYECKOT0 BOCHUTAHUS: SKOJIOTHYCCKH
1eJ1eco000pa3sHOe OTHOIIEHUE K NMPUPOJAE KaK UCTOUHUKY KU3HU Ha 3emile, OCHOBE
e CyIIecTBOBaHMA, MOHMMAHHWE LIEHHOCTU 3J0pOBOTO M Oe3omacHoro obpasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MYECKOMY U
HNCUXUYECKOMY 3/J0POBBIO, OCO3HAHUE LIEHHOCTU COOIIOACHUS ITPABUII O€3011aCHOTO
NOBEJICHUSI NMpU paboTe C BEIIECTBAMHU, a TAKXKE B CHUTyalUsX, YTIPOKAIOIIUX
3I0POBBIO0 M >KM3HU JIOAEH; CHOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJIy4aeMble MPHU
W3YYEHUU XUMUH, JJI1 PELICHUS 3a/ad, CBSI3aHHBIX C OKPYKAOIIEH MPUPOTHON
CpeloH, JUisl TOBBIIICHHUS YPOBHSA 3KOJIOTMYECKOW KYJBTYPBl, OCO3HAaHHUS
JI00ANbHOTO XapaKTepa HSKOJIOTMYECKMX NpodsieM W IyTed HX penieHus
MOCPEJICTBOM  METOJOB  XUMHUHU, JKOJOTMYECKOTO  MBILUIEHUS, YMEHHS
PYKOBOJICTBOBATbCS MM B II03HABAaTEIbHOM, KOMMYHUKATHMBHOM M COLMAIBHOU
IIPaKTHUKE.

METANPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYMMbIE IS
(dbopMHUpOBaHKS MUPOBO33pEHUS OOLIEHAYYHbIE OHATUS (3aKOH, TEOPUS, IPUHIINII,
rumnore3a, (¢akT, CHCTEMa, MpoIecC, OJKCHEPUMEHT U JIPyroe.), KOTOpbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX MpEeAMETaX M IO3BOJIIIOT Ha
OCHOBE 3HAaHUM U3 ATUX MNPEIMETOB (POPMUPOBATH MPEACTABIECHUE O LIEJIOCTHOU
HAyYHOW KapTHHE MUpa, U YHUBEpCaJlbHbIE yueOHble NeHCTBUS (I103HABATEIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOpbIE OOECIeuyuBarOT (OpMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IIJJAHUPOBAHUIO U OCYILECTBICHUIO Y4EOHOM
NEeSATEITbHOCTH.

Ilo3HaBare/ibHBIC YHUBEPCAJbHbIC YUeOHbIe AeicTBUs ba3oBbie

JIOTHYEeCKHe AeHCTBUS:

YMEHUSL MCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAHUU: PacCKpbIBATh CMBICT XWMUYECKUX MOHATUN (BBIIEIATh UX XapaKTEpHBIE
IIPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JPYTMMH IMOHATUSMH), UCIOJb30BATh
MOHATHUS J11 OOBSICHEHUS OTEIbHBIX ()AKTOB U SIBJICHUH, BHIOMpPATh OCHOBAHUS U
KpUTEPUU ISl KJacCU(UKAIMM XMMHUYECKHX BELIECTB M XMMUYECKHX DPEaKIUH,
yCTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIEC CBS3M MEXIy OOBEKTaMU H3YUEHHUS,
CTPOUTH JIOTHUECKHE PACCYKIAEHUS (MHIYKTUBHbBIC, NE€AYKTUBHBIE, IO AHAJIOTUN),
JieaTh BBIBOJIbI M 3aKJIIOYEHUS; YMEHHUE IPUMEHSATD B MPOIIECCE MO3HAHUS TTOHITHS
(mpeaMeTHbIE U METalpelIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENH,
UCIIOJIb3yeMble B XHMHH, MPEoOpa30BbIBATh IIMPOKO MPUMEHSEMbIE B XUMHH
MOJICJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA), XUMHYECKast
dopMysia M ypaBHEHHME XUMHUYECKOW PEAKIUM — MpPHU PEIICHUU Y4eOHO-



IIO3HABATCJIbHBIX 3ada4d, C y‘—IéTOM 9THUX MOJICJIBbHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJIATH U
XapaKTCPHU30BaTh CYIICCTBCHHBIC IMPU3HAKH HU3YYACMbIX 00BEKTOB — XMMHYECKUX
BCHICCTB U XMMHNYCCKHUX peaKuHﬁ, BBIABJIIATDH O6HII/IC 3aKOHOMCPHOCTHU, IIPUINHHO-
CJIICACTBCHHBIC CBA3H U ITPOTUBOPCUMS B N3YyHACMBIX ITPOHCCCAX U ABJICHUMAX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BONPOCHI B KAuE€CTBE HHCTPYMEHTA
MO3HAHKS, & TAK)KE B KaUe€CTBE OCHOBBI JIJIs1 (HOPMHUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
MPAaBWIBHOCTH  BBICKA3bIBAEMbBIX  CYXJICHHH; MPUOOPETEHUE  OMbITa IO
IJIAHUPOBAHUIO, OpPraHU3allid M TPOBEICHUI0 YUYEHUYECKUX JKCIICPUMEHTOB,
yMeHue HaO0JaTh 3a XOAOM IPOIlecca, CaMOCTOATEIBLHO MPOTHO3UPOBATH €ro
pe3ynbTaT, opMyIHpoBaTh 0OOOIICHHUS U BBIBOJIBI IO pe3yiibTaTaM IPOBEIEHHOTO
OMBITA, UCCIICIOBAHMS, COCTABIISATh OTUYET O MPOJEIaHHON padoTe.

Pabora ¢ nundopmanmueii:

yMEHUE BBIOWpATh, AHAJU3UPOBATH W HWHTEPHPETUPOBATH HHGOPMAIIIIO
pa3IMYHBIX BUJIOB U (DOPM MpeICTaBICHUS, MTOTYyYaEMYIO U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHYECKOTO COJICpXKaHUs, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHUYECKU OLICHUBATH IMPOTUBOPECUUBYIO H
HEJIOCTOBEPHYIO HH(DOPMAIIHIO;

YMEHUE MPUMEHSTh Pa3JIMUHbIC METOIbI U 3aMIPOCHI MPU MOUCKE U 0TOOpE
uH(OpPMAIIMU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUIsI BBITTOJTHCHHUS
y4eOHBIX U TIO3HABATEIBHBIX 33J1a4 OMpPEACIEHHOTO TUIA, MPUOOpPETEHNE OIbITa B
0o0JlacTU  UCIOJIB30BaHUSI  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBEHYIO (JOpMY Mpe/ICTaBlIeHNs HHDOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIO0KHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu  popmamu rpa@ukd U MX KOMOMHALMSIMU; YMEHHE HCIOJIb30BaTh M
aHaJIuM3UpOBaTh B TIpollecce Y4eOHOM U MCCIEAOBATEIBLCKOM IESITEIHLHOCTH
UH(OPMAITUIO O BIMSHUHM MPOMBINIJIEHHOCTH, CEJTLCKOTO X035HCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPY’KAIOLIEH TPUPOIHON CPEIBI.

KoMMyHUKATHBHBbIEC YHHBEpPCAJIbHbIE Y4eOHbIEe 1eCTBUS:

YMEHHS 33]1aBaTh BOIPOCHI (B XOJI€ AUaIora u (W) JUCKYCCUH) 1O CYIIECTBY
oOcyXmaemMol TeMbl, (OPMYIHPOBATH CBOM TMPEMIOKECHUS OTHOCUTEIHHO
BBITIOJTHEHUS TMPEIJIOKCHHOM 3a/ayd; yMEHUSI TMPEICTABIATh IOJTYYEHHbIC
pe3yJbTaThl MO3HABATEIBLHON JESATEILHOCTH B YCTHBIX M NMUCBMEHHBIX TEKCTaX;
JIeJaTh MPE3EHTALUI0 PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO HKCIEPUMEHTA
(;1aGopaTtopHOTO OMBITA, JTAOOPATOPHOM pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEILIECTB, Y4€OHOTO MPOEKTA); YMEHUS YUE€OHOTO COTPYTHUUECTBA CO CBEPCTHUKAMU



B COBMECTHOM MO3HABATENBHOM U UCCIEA0BATEIIBCKON IESITETbHOCTH IPU PELIEHUH
BO3HMKAIOIIMX TPOOJeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAHMS
no3unuid (00CyXkaeHusi, OOMEH MHEHHSIMHU, «MO3TOBBIE HITYPMbD», KOOPIUHALIUS
COBMECTHBIX JECHWCTBUM, ONPEACIICHUE KPUTEPUEB II0 OIEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U Jpyrue).

PeryasiTuBHbIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENEsATh LENN AEATEIbHOCTH, TUIAHUPOBATh,
OCYILECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NeATEIIbHOCTh, BRIOMpaTh Hanobosiee 3PpHEeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOSITEIbHO COCTAaBIIATh WM KOPPEKTHUPOBATh
IPEUIOKEHHBIA AJITOPUTM  JACHCTBUM NIPU BBIIOJIHEHUW 3aJaHUM C  YYETOM
MOJIYYEHUsI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILECTBAX U PEAKIHUSIX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW eI, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraéMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTE€IbHOTO
coJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (enepanabHO paboueld Mporpammoi,
BBIICJISIFOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4dHbIE 3HAHHS, YMEHHS U CIIOCOOBI
neucTBul, crnenuduueckue Uil MPEIMETHOM 00gacTH  «XUMHS», BUJbI
JNEATeIbHOCTH MO  MOJy4eHUI0O HOBOTO  3HAHUSA, €ro  HWHTEpIpeTalluu,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoHiy oOydenus B 8 kiiacce npeaMeTHbIe pe3ybTaTbl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

* PaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TIOHATHH: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpOJHAS W HEOAHOPOIHAs), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas U
MOJIEKYJIIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J0Jsi XUMHUYECKOTO 3J€MEHTa B COCAMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHBb
OKHUCIJICHHUSI, XUMHUYECKas peakuus, KilaccUu(UKaIMs peakuui: peakuuu
COEIMHEHHUSI, PEAKIIUU PA3JIOKEHUS], PEaKlUK 3aMEIlEHHUs, peakIui 0OMeHa,
AK30- ¥ SHAOTEPMUYECKUE PEAKIUH, TETITIOBOM A (DEKT peakiuu, siApo aToMa,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paguyc aToMa, XUMHUYECKas
CBsI3b, NOJISIPHAsl W HEMOJsIpHAsE KOBAJECHTHAsl CBSI3b, MOHHAs CBS3b, HOH,
KaTHUOH, AaHWOH, pacTBOpP, MaccoBas JOJs BelecTBa (IMPOLIEHTHAS
KOHLIEHTpAIMs) B paCTBOPE;



* WUTIOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHYECKUX
NOHATUM W NPHUMEHATh 3TH IOHATUSA IIPU OINMCAHWU BELIECTB U UX
IIPEBPAILCHAN;

HCITOJTh30BaTh XUMHUUYECKYI0 CHMBOJIUKY JIJIsi COCTABJICHUS (DOPMYJI BEIIECTB
Y YPABHEHHUN XUMUYECKUX PEAKIINM;

OTIPENICNIATh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHUSX,
CTETICHb OKHMCJICHHSI SJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAIIICKHOCTD
BEIIECTB K ONpENeIEHHOMY KIAcCy COeAUHEHWH 1o (dopmyaaMm, BHUJ
XUMHUYECKON CBsA3M (KOBAJICHTHasT W HWOHHAsg) B HEOPraHUYECKHUX
COCJIMHEHUSX;

packpbiBath cmbich Ilepuommueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh [OHUMAHUE IIEPUOJUYECKOW 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX DJIEMEHTOB OT WX MoJiokeHus B llepuomnueckoil cucreme,

3aKOHOB  COXpPAHEHUsT  MacChl  BEIIECTB, IOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTrapo;
OMUCHIBATh U XapakTepu3oBaTth TabmuuHyto Gopmy Ilepuoamdeckoi

CUCTEMBbI XUMHUYECKHX AJIEMEHTOB: Pa3JINyYaTh MOHATUS «TJIaBHAS TIOATPYIINA
(A-rpynma)» u «mnobounas noarpynna (b-rpynma)», maneie U Oomblinue
MEPUOJIbI, COOTHOCHUTH OOO3HAYCHHS, KOTOPHIE HMEIOTCI B TaOnHIe
«llepuonnueckas cucrema xumuyeckux sneMeHToB [. M. MenneneeBa» ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMH CTPOCHUS aTOMOB XMMHYECKUX AJIEMEHTOB
(coctaB u 3apsj sapa, oOlee YnuciIo AIEKTPOHOB M paclpeesieHue uX To
AIIEKTPOHHBIM CJIOSM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOpPraHMYEeCKHE BEIIECTBA,
XUMHUYECKHE peakiuu (110 YMCIy U COCTaBy YYacTBYIOIIMX B peaklUu
BEILIECTB, M0 TEMIOBOMY 3D PeKTy);

XapakTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBAa BEILECTB
Pa3IUYHBIX KJIACCOB, NMOATBEPIKIAsl ONKMCAHUE IIPUMEPAMU MOJEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT UX Kay€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM IIPOTEKAHHS XMMHUYECKUX MPEBPAIICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIUHCIIITE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYHO MacChl BELLIECTB,
MacCOBYIO JIOJK0 XUMHYECKOIO JJIEMEHTa MO0 (opMyJe COEIUHEHUH,
MAacCCOBYIO JIOJII0 BEIIECTBA B paCTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHUYECKOU peakiny;



* MPUMEHSITh OCHOBHBIE OTIEPAIUHA MBICIUTEIBHON JESTEIPHOCTH — aHAIU3 |
CHUHTE3, CpaBHEHHE, OO0OOIICHWe, CHUCTEeMAaTH3aINIo, KiIacCH(HUKAIIHIO,
BBISIBJICHHE TPHYUHHO--CIICICTBEHHBIX CBSI3eH — JUJISI M3Y4YCHHUS CBOWCTB
BEIIIECTB M XUMUYECKUX PEAKIINM, ECTECTBEHHO-HAYYHBIE METObI MTO3HAHUS
— HaOI0IeHNe, U3MEpPEHHUEe, MOJCIUPOBAHUE, SKCIECPUMEHT (pEaIbHBIA U
MBICJICHHBIN );

CJIeIOBATh MpaBUjIaM IMOJb30BAHMS XUMHUYECKON TIOCYI0M 1 J1a00paTOpPHBIM

o0opyJIoBaHHEM, a TaKXke IMpaBujaM oOOpalleHusi C BEIIeCTBAaMU B
COOTBETCTBUM C HHCTPYKUUSMH T1I0  BBINOJHEHUIO  JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(BomopoJla M KHCIOPOJa), MPUTrOTOBICHUIO PACTBOPOB C OMNPENEIEHHOU
MacCOBOW JI0JIE PAcTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh U IMPOBOJIUTH
XUMHYECKUE SKCIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C IOMOILBIO MHIUKATOPOB (JIakMyc, (peHoa(Taaent, METUIIOPAHK U
IpyTHe).

K xoHiy oOyuenus B 9 kJjiacce npeaMeTHbIE pe3yJIbTaTbl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

* PAaCKpBIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHITUI: XUMUYECKUH DJIEMEHT,
aToOM, MOJIEKYJIa, HWOH, KAaTHOH, AaHHMOH, NPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBLHOCTb, CTENEHb OKHCIIEHUS,
XUMUYECKasl peaklus, XUMUYecKas CBsI3b, TEIIOBOM A((PEKT peakuu, MOJlb,
MOJISIPHBI 00BEM, pacTtBop, AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOTUTHUUECKAS TUCCOIMAIS, PEAKIIMM HOHHOTO 00OMEHa, KaTaanu3aTop,
XUMUYECKOE paBHOBECHE, oOOpaTUMble M  HeoOpaTUMbIE  pEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH, OKUCITUTENb, BOCCTAHOBUTEIb,
OKHCJICHME M BOCCTAHOBIICHUE, AJUIOTPOIHUsA, aM(POTEpHOCTh, XUMUYECKAS
CBs3b (KOBaJICHTHAs, MOHHAS, METAJNIMYECKasl), KpUCTAJUIMUecKasi penieTka,
KOPPO3Usl METAJJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW peakUuu, MpeaesbHO
nonyctumas konueHtpanus 11K BemecTsa;

WIIIOCTPUPOBATE  B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUH U
IMPUMCHATH O3THU IMOHATHUSA ITPHU OIMMMCAHHUHN BCHICCTB U UX HpCBp&H.ICHHfI;

MCIIOJIH30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJIs COCTABJICHUS (DOPMYJTT BEIIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIIUN;

OIIPEAEIATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XUMHUYECKUX DJIEMEHTOB B
COCAMHEHUAX PpAa3JIMYHOIO COCTaBa, MPUHAMICKHOCTb BELIECTB K
onpeneneéHHOMY KJIacCy COeMHEHUH o popMynaM, BUA XUMHUUECKOU CBA3U
(koBaJeHTHAsi, HOHHAS, METAUINYECKAsA) B HEOPIAHMYECKUX COEAUHEHUSX,



3apsi] MOHA 110 XUMUYECKOM (popmyIie, xapakTep cpebl B BOAHBIX pacTBOpax
HEOPTaHWYECKUX COETUHEHUM, TUIl KPUCTAJUIMYECKOHN PEIIETKA KOHKPETHOTO
BELIECTBA;

packpbiBaTh cMbIchH Ilepuomuueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OMNHUChIBAaTh U XapaKTEPHU30BaTh
tabnuunyo ¢opmy Ileprmomnyeckoll CHCTEMBI XHUMHYECKHUX DJIEMEHTOB:
paznuyaTh NOHATHS «rjaBHasg mnoarpynna (A-rpynma)» u  «1noOo4Has
noarpynna (b-rpymma)», wmanele u  OOJbIIME TEPHOJBI, COOTHOCHUTH
0003HaYEeHUs, KOTOPhIE UMEIOTCS B MEPUOIUUCCKON TAOIHUIE, C YNCITOBBIMU
XapaKTepUCTUKAMHU CTPOCHUSI aTOMOB XMUMHUYECKHX 3JIEMEHTOB (COCTaB W
3apsij Aqpa, 00IIee YUCIIO AIEKTPOHOB U paclpe/IeICHUE UX 0 AJIEKTPOHHBIM
CI0sIM), OOBICHATH OOINME 3aKOHOMEPHOCTH B W3MCHEHHH CBOMCTB
3JIEMEHTOB M WX COCIMHEHUM B Mpejaenax MaJbIX IMEPHUOJIOB M TJIaBHBIX
MOJArPYNI ¢ Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATh XWMHUYECKHUE JJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (1Mo 4YHUCIy U COCTaBy YYacTBYIOIIUX B pEaKIUU

BEIIIECTB, MO TEIIoBoMYy 3(G(dEKTy, 0 M3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHYECKUX IJIEMEHTOB);
XapakTepru3oBaTh (OMUCHIBATh) OOIIME M CHEHU(PUUECKUE XUMHUYECKHUE

CBOMCTBA TMPOCTBIX M CIOXKHBIX BEIIECTB, MOJATBEPXKAAs ONUCAHUE
IpUMEPaMU  MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUH COOTBETCTBYIOLIMX
XMMHUYECKUX PEAKIUN;

COCTAaBJISITh YPABHEHMUS 3JIEKTPOJUTHYECKON AUCCOLMALMNA KUCIIOT, IEJI0YEn
U COJIeH, TIOJIHbIE M COKpAaIEHHBIC YpaBHEHHUS PEaklUii MOHHOTO OOMEHa,
YPaBHEHHSI PpPEaKIMK, MNOATBEPKIAIOMINX CYIIECTBOBAHUE TE€HETHUYECKOU
CBSI3M MEX/]1y BEIIECTBAMHU PA3JIUYHBIX KJIACCOB;

PaCKpLIBATb CYIIHOCTb OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
IMOCPCACTBOM COCTABJIICHHA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ;

MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHWUS,
BO3MOXKHOCTH MNPOTEKAHUS XUMHUUYECKHX IIPEBPAIICHUA B Pa3IMYHBIX
YCIOBUSIX;

BBIUHCIISTh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCoBYIO JOJI0 XHMHUYECKOTrO0 JJIEeMEHTa MO (opMylie COEAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO
XMMHUYECKOU peakiuu;

« cOOMIO/IaTh TIPaBHJIA MOJIH30BAHMSI XUMUYECKOW TOCYI0N U J1a00paTOpHBIM
obopynoBaHUEM, a TakKXke TMpaBuia OOpalleHUs] C BEIIECTBAMU B



COOTBETCTBUM C HWHCTPYKIHMSIMH TI0  BBINOJHEHUIO  J1aOOpaTOPHBIX
XUMHYECKHUX OMBITOB 1O TIOJYYCHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaKa 1 yriIeKUCIIOTO ra3a);

* POBOJUTH PEAKITNH, MTOATBEPKIAIOIINE KAYECTBCHHBIN COCTAaB Pa3UIHBIX
BEIIECTB: PACIO3HABATh ONBITHBIM TYTEM XJIOpHUI-, OpOMHI-, HOIU-,
kapOoHat-, ¢docdar-, cuiMkar-, cyiabdaT-, THIPOKCHI-MOHBI, KATHOHBI
AMMOHUS W HWOHBI HM3y4YCHHBIX METAJJIOB, IMPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHMUYECKUX BEIIECTB;

* IPUMEHATH OCHOBHBIC OTICPAIlUU MBICIUTEIHLHOW NESTEIBHOCTH — aHaIN3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CUCTEMATH3AIUIO, BBISBIICHUEC TPHYUHHO-
CIICZICTBEHHBIX CBSI3€U — JUISI M3y4YCHHsSI CBOWCTB BEUICCTB M XUMHUYECKHUX
peakiuii, eCTeCTBEHHO-HAyYHbIE METOJbl TO3HAaHWsA — HaOIIOeHHE,
M3MEpPEHUE, MOJICITUPOBAHUE, SKCIIEPUMEHT (PEabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaunuecTBO 4acoB

Ne

n/n

Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS

11

1.2

HaunmenoBaHmue pa3xeioB u

Xumusa — BakHast 00J1aCTh

€CTCCTBO3HAHHUA U

npaKTqucxoﬁ JACATCIIbHOCTH
YCJIOBCKA

BemecTBa 1 xuMu4eckue

peaxiuu

Hroro no paszueny

15

20

DJIeKTpoHHbIe (LM (ppoBbIE)

KoHTpoJibHbIe IIpakTH4eckue
TeM nporpammbl Bceero o0pa3oBaTeibHbIE pecypchbl padoThl
padoThI
bu6mmoreka [IOK
1 2
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
1 0

https://m.edsoo.ru/7f41837¢c

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

2.1

2.2

2.3

Boznyx. Kucnopog. [lonstue

00 okcugax

Bonopoa. Ilonstue o kuciorax

" COJIAX

Bopa. PactBopsl. [lonsitue 06

bu6nmoreka [IOK

0 0
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK

0 1
https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK

1 1
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OCHOBaHHAX
OCHOBHBIC KJIACCHI bubmnoreka LIOK
2.4 11
HEOPraHMYECKUX COCAMHCHUN
Hroro mo pazneny 30

https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837c

Paznea 3. [lepuoagnueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1eMeHToB /. U. MenpaesieeBa. CTpoeHue aToMOB.

Xumuyeckasi ¢cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PC€aKIuH

Ilepronnueckuii 3aKOH 1

[Iepnonnueckas cucrema

3.1
XUMHYECKHX 31eMeHTOoB /1. H.
Mennene-eBa. CTpoeHue atoma
XuMHYecKas CBSI3b.

3.2 OKHUCIUTENILHO-

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

Hroro no pasneny

3

68

15

bu6mmoreka [IOK
0

https://m.edsoo.ru/7f41837c
0 bubnmoreka [JOK

https://m.eds00.ru/7f41837¢ BOCCTaHOBUTEIBHBIE PEAKLIUU

bubmuoreka [{OK https://m.edsoo.ru/7f41837¢

1 bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
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9 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Nen/m KonrTpoabhbie IIpakTHuyeckue nporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BenmecTBO M XUuMH4YeCKHe peaKkmun
[loBTOpEeHME U yriaybieHne 3HaHUN bubnnorexa [HOK
1.1 5 1 0
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnnoreka [JOK
1.2 4 0 0
peakuuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubnuotexa [JOK
1.3 8 1 1
XHMMHUUYECKHUE PEAKIIUU B PACTBOPAX https://m.edso00.ru/7f41a636
Uroro no pazgeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO11ast XapaKTepUCTHKA XUMHUYECKUX bubnuoreka [IOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["amorensr https://m.edso00.ru/7f41a636

O6H_[aﬂ XAapPaAKTCPUCTHKA XUMHUYCCKUX

bu6nmoreka [JOK

2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 https://m.eds00.ru/7f41a636 coequHEHMS
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OO61mas xapakTepUCTHKA XUMUYECKUX

2.3 anemMeHToB VA-rpynmsl. A3ot, pochop mux 7 0 1
OO01mmast XxapaKTePUCTHKA XUMHUYECKUX
24 anemeHToB I[IVA-rpynmel. Yrimeponu 8 1 2 bubmmorexa [IOK
COCIIMHCHUS
Hroro mo pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
3.1  OOmme cBoiicTBa MeTaIOB 4 0 0

3.2

Baxneinine MeTaIbl U UX COSIUHEHUS 16

Htoro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BemectBa 1 MaTeprainsl B )KM3HU YEJIOBEKA 3
Htoro no pazneny 3
PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

bu6nmoreka [IOK

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

https://m.eds00.ru/7f41a636 KpeMHUIA U KX

Bubmaorexa [IOK https://m.edsoo.ru/7f41a636
2 bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
0 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
-
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YYEBHO-METOJNYECKOE OBECIIEYEHMUE
OBPA3OBATEJBHOI'O ITPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbI 1JIAA YHEHUKA

» Xumusi, 8 knace/ Pynsuruc I'.E., ®enpaman @.I'., AkimonepHoe 00IIECTBO

«3marensctBo «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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