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IHOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XUMHH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs COCTABIIEHA HA OCHOBE TPEOOBaHMI K pe3yIbTaTaM
OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM POrpaMMbI OCHOBHOTO 00111ero 00pazoBanus, npeacrasieHHbx B PI'OC OO0, a takxe
Ha OCHOBe (esepanbHON padodell mporpaMMbl BOCIHMTAHUS W € y4€TOM KOHIEMIMM IPENoJaBaHus Y4eOHOro Impeamera
«Xumus» B 00pa3oBaTeNbHbBIX opranuzamnusx Poccuiickoit denepanuu.

[Iporpamma mo xuMmuM AT TPENCTAaBICHWE O IIeNsAX, oOmel cTpaTeruw OOYYeHHWs, BOCIUTAHUS W Pa3BHTHUS
oOyyJaromuxcsi CpeicTBaMH yueOHOro MpeaMeTa, YCTaHaBJIMBAaeT 00s3aTelIbHOE MPEAMETHOE COJIepIKaHue, MpeaycMaTpiBaeT
pacrpezieieHre ero Io KiaccaM U CTPYKTYpHpPOBaHHME IO pas3jenaM W TeMaM HporpaMMbl 10 XHMHH, OIpEIesseT
KOJINYECTBEHHBIE W KaYeCTBEHHBIC XapaKTEPUCTHKH CONEPKAHMS, PEKOMEHIYEMYIO ITOCIEI0BATEIbHOCTh N3YUEHHUS XUMHH C
Y496TOM MEXIpPEIMETHBIX H BHYTPHUIPEAMETHBIX CBs3€i, JIOTHKM Y4eOHOrOo Iporecca, BO3PACTHBIX OCOOCHHOCTEH
oOyyJaromuxcs, OnpeieNseT BO3MOXHOCTH IpeIMeTa Ul peanu3alu TpeOoBaHMH K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNFHON MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIeTo 0Opa3oBaHWs, a TakkKe TpeOOBaHWH K pe3ysibTaraM OOydeHHS
XMMHW Ha YPOBHE IeNIeil N3y4eHHs MpeaMeTa i OCHOBHBIX BHIOB yUeOHO-TI03HABATEIHHON NESATEIHPHOCTH O0YJaromIerocs 1o
OCBOCHUIO yueOHOTO COJIepIKaHHUs.

3HaHMe XHMMHUHM CIYXHT OCHOBOH JUIi (OPMHUpPOBaHHMS MHPOBO33PEHHUS OOYYaIOIIErocs, €ro MpeACTaBICHUH O
MaTepHAbHOM EIWHCTBE MHpa, BOXHYIO POJIb UTPAlOT (QOpMHUpYyeMble XHUMHEH IMPEICTaBICHHUS O B3aMMOIPEBPAIICHUIX
SHEPTHH 1 00 HBOJIOLNH BEIIECTB B IPUPOJIE, O My TSIX PELICHUS IN00aIbHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIOBEYECTBA —
CBIPHEBOM, SHEPTETUUECKOH, TUIIIEBON U SKOJIOTUYECKOH 6e30MacHOCTH, IPOOIIeM 3ApaBOOXPAHCHUS.

Wzydenune xumuu:

CIocOOCTBYET peann3aliiii BOZMOXKHOCTEH I CaMOpa3BUTHS M (DOPMHUPOBAHHS KYIbTYPHl JIMYHOCTH, €€ oOmmend u
(YHKIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJI B (JOPMHUPOBAHUE MBIIUICHAS H TBOPYECKHUX CIIOCOOHOCTEH 00yJalOIMXCsI, HABEIKOB X CAMOCTOSTEIILHON
y4eOHOH IeATeNFHOCTH, SKCIIEPUMEHTAIBHBIX U MCCICIOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B TIOBCEIHEBHOU KHU3HH, TaK
U B Ipo(eCcCHOHANBHOMN eSITebHOCTH;

3HAKOMHUT CO cneumbmxoﬁ Hay4YHOT'O MBIIJICHHUA, 3aKJIaAbIBACT OCHOBBI IEJOCTHOT'O B3IJIsA[la HA €AMHCTBO IMMPUPOJAbI U
YeNOBEKa, SBISCTCS OTBETCTBEHHBIM ATAalloM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOIH TPaMOTHOCTH 00YJaOIIHXCS;

crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K TIPUPOJIE, K YEIOBEKY,
BHOCHUT CBOH BKJIaJ] B 9KOJIOTHYECKOe 00pa3oBaHue 00yqarommxcsl.

JanHbIe HampaBIeHUS B 00yYEHHH XUMHUH 00CCIICIMBAIOTCS CIICII(PHUKON colepKaHus yIeOHOTO MpeaMeTa, KOTOPBIH
SIBIIICTCA TIEarOTMYECKH JalTHPOBAHHBIM OTpakKeHHEM 0a30BOi HAYKH XMMUH Ha OIIPEIEIIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs OPHUEHTHPOBAH HA OCBOCHHE OOYYAIOUIUMUCS CHUCTEMBI
TIEPBOHAYAIbHBIX MOHITHI XHUMHH, OCHOB HeOpFaHH‘IeCKOﬁ XUMHUU U HEKOTOPBIX OTACIIbHBIX 3HAYUMBIX MMOHSTUH OpFaHI/I‘IeCKOf/'I
XIMHH.

CrpyKkTypa coaepkaHHsl TPOTrpaMMBI 10 XUMHH C(POPMHUPOBAHA HAa OCHOBE CHCTEMHOIO IMOJIXOAA K €€ HM3YUCHHIO.
Conep)KaHHe CKJIaabIBACTCs U3 CUCTEMbI MOHATHI O XMMHYECKOM DJIEMEHTE U BCIIECCTBE U CUCTEMBI MOHATHH O XUMUYECKOH
peakmuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHBI IO MPHHIMITY MOCIEJOBATEIIEHOTO PA3BHUTH 3HAHWHA Ha OCHOBE
TEOPETHUYECCKUX MPEICTABICHII Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYeHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomgmueckoro 3akona J{. 1. MeHaeneeBa kak OCHOBHOTO 3aKOHA XAMUH,

— Y4eHHs O CTPOCHUH aTOMa M XMMUYECKOH CBSI3H;

— TIPE/ICTaBJICHUH 00 JIEKTPOIUTHIECKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeOpeTquCKI/Ie 3HAHUA pacCMATPUBAIOTCA Ha OCHOBC OMIIMPHUYCCKU TIOJYYECHHBIX W OCMBICICHHBIX (baKTOB,
Pa3BHBAIOTCS IOCJIEIOBATENHLHO OT OJJHOTO YPOBHS K JIPYTOMY, BBIOJHSS (GYHKIIMH OOBSICHEHHS U ITPOTHO3UPOBAHUS CBONCTB,
CTPpOCHUA U BO3MO>KHOCTEHN MPAKTUYCCKOro MPUMEHCHUA U IMOJTYUCHUA N3YyIaC€MbIX BEUICCTB.

OcBoeHHME NPOrpaMMBl MO0 XUMHH CHOCOOCTBYeT (OPMHPOBAHUIO MPEICTABICHHS O XHMHUYECKOW COCTaBIIAIONICH
Hay4YHOW KapTHHBI MHPA B JIOTHKE €€ CUCTEMHO NPUPOIbI, IEHHOCTHOTO OTHOILICHHUS K HAYYHOMY 3HaHHUIO M METO1aM O3HAHUS
B Hayke. V3yuyeHne XMMHUH NTPOMCXOAUT C MPHUBJICUEHNEM 3HAHWH U3 paHee N3yUYeHHBIX YUeOHBIX MpeaMeToB: « OKpy KaroImui
Mup», «buosnorus. 5—7 knaccs» u «Pusnka. 7 Kiaacey.

[Tpn n3yyeHMM XMMHM NPOUCXOAMT (HOPMHUPOBAHWE 3HAHWI OCHOB XMMHYECKOH HayKH Kak O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUUECKOH AEATEILHOCTH YeJIOBeKa U Kak OJIHOI'0 U3 KOMIOHEHTOB MUPOBOH KyJIbTYpHI. 3a/1aua yueOHOTOo
MpeaMeTa COCTOMT B (OPMHUPOBAHUM CHCTEMbl XUMHUYECKHUX 3HAHWH — BaXHEHIMX (AKTOB, TOHSATHH, 3aKOHOB H
TEOPETHUYECKUX MOJOXEHNUH, JOCTYMHBIX OOOOIIEHHII MHPOBO33PEHUECKOTO XapakTepa, S3bIKa HAyKH, B NPHOOIIEHHH K
HAYYHBIM METOJ]aM [TO3HAHUS MPH U3YYCHUH BEIICCTB M XMMUYECCKHUX PEaKInid, B QOPMUPOBAHHUHU U Pa3BUTHHU TIO3HABATEIBHBIX



yYMEHMH M HMX NPHUMEHEHHH B Y4eOHO-TIO3HABATENILHON M yueOHO-HCCIIEI0BATENILCKON JAESTEIbHOCTH, OCBOCHHM IPaBUII
0e301acHOro 00OpalleHNs C BEIIECTBAMHU B IOBCEJAHEBHOM KHU3HU.

[Ipu n3ydeHnn XUMUHN Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHKs BaXKHOE 3HAUEHHE NIPHOOPENTN TaKHe I[eNH, KaK:

— (OopMHpOBaHME WHTEIUICKTYalbHO pPAa3BUTOH IJMYHOCTH, TOTOBOH K CaMOO0pa3oBaHHUIO, COTPYAHHUYECTBY,
CaMOCTOSTENILHOMY NPHUHSATHIO PEIICHUH, CIIOCOOHOH aIanTHPOBATHCS K OBICTPO MEHSIOLUIMMCS yCIOBUSIM JKU3HH;

— HalpaBJIEHHOCTh O0YYEHHSI Ha CUCTEMaTHYECKOe MPUOOLICHNE 00YJAIOMINXCsl K CAMOCTOSATENbHOM IT03HABATEIHLHOM
JeSITeIbHOCTH, HAyYHBIM METO/IaM IT03HAHUA, (OPMHUPYIONIIM MOTHUBAIHIO H PA3BUTHE CIIOCOOHOCTEH K XUMHUM;

— o0ecIeYeHUe YCIIOBHIA, CIIOCOOCTBYIOIUX MPUOOPETCHUIO OOYYAIOIIMMUCS OIbITA Pa3HOOOPa3HOM NEATEIBHOCTH,
MO3HAHMSI W CAMOIIO3HAHUS, KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIMH), MMEIOLUIMX YHHBEPCAILHOE 3HAYCHUE IS
Pa3IHYIHBIX BUIOB EATCIHHOCTH;

— hopmupoBanue o0mIel GPyHKIIMOHAIEHONW W €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, B TOM YHCJIE YMEHHNA OOBACHATD U
OLICHHMBATh SIBJICHUS OKPY’KAIOIEr0 MUPa, UCIONIB3YsI 3HAHUS U OIIBIT, TOJy4YEHHbIE IIPU U3YYSHUH XMUMHUH, TIPUMEHSTH UX TIPU
peteHnn mpodaeM B IOBCEAHEBHOW KU3HA U TPYIOBOH ACITEITHHOCTH;

— ¢opmupoBaHHe y 00yJarOIINXCs TyMaHUCTHYECKUX OTHOIICHUH, TOHNMAHUS EHHOCTH XMUMHUYECKUX 3HAHUH IS
BBIPAOOTKH 3KOJOTMYCSCKH I[EJICCOO0PA3HOTO TMOBEACHUSA B OBITY M TPYJOBOHM JEATEILHOCTH B LIEISIX COXPAaHCHHS CBOETO
310pPOBbs U OKPYXKAIOIIEH IPUPOJHON Cpeabl;

— pa3BUTHE MOTHBAIMUA K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIO M CAMOBOCIIUTAHWIO HAa OCHOBE YCBOCHUS
00I111e4eI0BeYeCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGUIIS U HANPABICHHOCTH JajbHEeHIero o0y4eHus.

OO0111ee YUCIIO YacoB, OTBEACHHBIX I U3YYCHUS XUMHUHU Ha YPOBHE OCHOBHOTO 00Iero oopasoBaHus, coctasiser 136
gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hellenio), B 9 kiracce — 68 gacoB (2 yaca B HEJICINIO).



COJAEPXAHUE OBYUEHUSA
8 KVIACC

IlepBoHayaJbHbIe XUMUYECKHE TOHATHS

IIpeamer xumun. Poiap XxuMuu B XKHU3HU YenoBeka. XUMUs B cucTeMe Hayk. Tena u BemectBa. Ou3nueckue CBOMCTBA
BEIIECTB. ATrperaTHoe COCTOSHHUE BemiecTB. [IoHATHE 0 MeToAax MOo3HaHWA B XUMHH. UHCTHIe BemiecTBa U cMecH. CriocoObt
pazzeneHus cMecen.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3IeMEeHThl. CUMBOIBI XMMHUYECKUX JIeMEHTOB. IIpocThie U COXKHBIE BELECTBA.
ATOMHO-MOJICKYJISIPHOE YUICHHE.

Xumrmdeckas (opmyna. BaleHTHOCTH aTOMOB XHMHYECKHX D3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OTtHocuTenbHas aToMHast Macca. OTHOCHTEIbHAS MOJIEKYJIIpHas Macca. MaccoBasi 0151 XUMUUECKOTO 3JIEMEHTa B COSJUHEHUH.

KonnuectBo BemectBa. Monb. MonsipHas Macca. B3auMocBs3p KOJIMYECTBA, MacChl U YUCNA CTPYKTYPHBIX €IUHMIL
BemiecTBa. PacuéTel mo popmMynaM XHMUIECKHX COCTUHEHUH.

dusznueckue U XUMHUYECKUE SBJIEHUs. XUMUYecKas peakius U e€ MpU3HAaKU. 3aKOH COXPAaHEHMS MAacChl BEIIECTB.
Xumudeckue ypaBaeHus. Knaccudukanusi XAMHYIECKHX PEaKinii (COeTUHEHNUS, PA3IOKEHH s, 3aMEIICHNUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOH IMOCYIOH, MpaBUiIaMH PaOOTHI B JTa0OPAaTOpUH U MpuéMaMu OOpaIeHns ¢ 1abopaTOPHBIM
000pyIOBaHUEM, U3YUYEHHE U ONMcaHue (PU3MYECKUX CBOWCTB 00pa3loB HEOPraHWYECKUX BEILECTB, HAOMIOAeHHE (HH3HUECKUX
(nnaByieHHE BOCKa, TasiHUE JIbJA, pACTUPAHUE caXxapa B CTyIKe, KUIICHHE ¥ KOHIEHCALUS BOJBI) U XUMHUECKUX (TOPEHHE CBEYH,
MPOKAIMBaHUE MEIHOI IPOBOJIOKH, B3aWMOJCHCTBHE Meja C KHCIOTOH) SBICHUH, HAOJIOJCHUE W OIMCAHWE IPHU3IHAKOB
MIPOTEKaHUS XUMHUECKUX peakluil (pa3ioxkeHue caxapa, B3auMoJieficTBHe CepHOI KUCIOTHI ¢ XJIOPUIOM Oapus, pa3iokKeHue
ruapokcuaa meau (11) mpu HarpeBaHuu, B3aUMOACUCTBHE Kejie3a ¢ pacTBopoM coiiu Meau (1), u3ydenue crnoco0oB pasaeieHus
cMeceil: ¢ TOMOINBI0 MAarHuTa, (WIBTPOBaHWE, BBHIMAPUBAHWE, TUCTWULALMI, XpoMmarorpadus, NpOBEACHHWE OYHCTKU
MTOBApEHHOM oM, HAOIO/ICHHE U OIMCAHNE PE3YJIbTATOB MPOBEACHUS OIBITA, MILTIOCTPHUPYIOMIETO 3aKOH COXPAHCHUS MacCHI,
co3/aHue Mojieneit MoJIeKy (IIapOCTEPIKHEBBIX ).

Baskneiiuue npeacraBuTe M HEOPraHU4eCKUX BellecTB

Bozayx — cmecs razoB. Cocras Bo3myxa. Kucimopon — 31eMeHT u mpocToe BemecTBo. HaxoxxaeHne Kucmopoa B mpupoze,
¢du3nyeckre u XMMUUECcKHe cBoiicTBa (peakuuu ropenns). Oxcuapl. [Ipumenenue kuciaopona. CocoObl MOTyUeHHsT KHCIOpoaa
B JlabopaTopuu U pomMblnuieHHOCTH. KpyroBopor kucnoposa B npupoze. O30H — amioTporiHas MoAu(GUKALNS KHUCIOPOIa.

TemnoBoit 3P PeKT XUMUIECKON PEaKIIH, TS PMOXUMIUYECKIE YPABHEHHS, K30~ H SHAOTCPMHUUYECKUE peaKIUu. TOIIIHBO:
yTOJIb ¥ METaH. 3arpsi3HeHHe BO3/1yXa, YCHICHHE TApHUKOBOTO 3 (dexTa, pa3pymeHre 030HOBOTO CIIOS.

Bopmopon — anemMeHT 1 npoctoe BemecTBo. HaxoxxaeHne Bogopoaa B Mpupojie, Gu3ndeckue U XUMHUYeCKHe CBOMCTBa,
IIpUMEHEHNE, CITOCOOHI moTydeHus. KUCIoTh 1 conm.

MomnsipHbIi 006EM Ta30B. Pac4&ThI M0 XUMUYECKUM YPaBHECHUSM.

®usnueckue cBoicTBa Boabl. Boja kak pactBoputens. PactBopbl. HackllleHHblE M HEHACHILIEHHBIE PACTBOPBI.
PacTBOprMoOCTE BemiecTB B Boje. MaccoBasi OISl BEUIECTBa B PAacTBOpe. XUMHYECKHE cBo¥cTBa BoAwl. OcHoBaHMA. Poib
PacTBOPOB B IPUPOJIC U B )KU3HU 4YelloBeKa. KpyroBOpoT BoJBI B MpHpPOIE. 3arps3HeHne MPUPOIHBIX BoJ. OXpaHa W OYHCTKA
MPUPOIHBIX BOJ.

Knaccudukanus neopranuueckux coenuneHuid. Oxcuapl. Knaccudukarus okcuIoB: cosneoOpasyrouiye (OCHOBHBIE,
KHCJIOTHEIE, aM(OTEpHEIe) U HecoleoOpasyromue. HomenknaTypa okcumoB. Ousndeckne ¥ XUMHYECKHE CBOMCTBAa OKCHIIOB.
ITony4eHue OKCUIOB.

OcuoBanmsa. Kiaccubpukaryst OCHOBaHWHA: IIETOYM W HEPaCTBOPHMBIE OCHOBaHMA. HoMeHKIaTypa OCHOBaHMH.
duznyeckue U XMMUUECKHe CBOMCTBa ocHoBaHM. [loiryueHne ocHOBaHUH.

Kucnorel. Knaccugpukarus kucimor. HomeHknarypa kuciaoT. dusmdeckne W XUMHYCCKUE CBOWCTBA KHUCIOT. Psj
aktuBHOCTH MeTaiuioB H. H. bekerona. [lonyuenue kucmnor.

Comu. Homenkiatypa comneit. @uznueckue 1 XuMU4eckue cBoricTBa coneil. [Tomyuenne coei.

I'enernyeckas cBsA3b MEXKAY KJIacCaMH HEOPraHMUECKUX COCTUHEHHM.

Xumuueckuii Ikcnepumenm:

Ka4yeCTBEHHOE ONpeeNICHUE COAep KaHusI KUCIOPOAa B BO3AyXe, IMOTyuYeHHe, COONpaHne, paclio3HaBaHNE U U3yUYeHHE
CBOHCTB KHCJIOpOJa, HAOJIOJICHNE B3aUMOJCHCTBUSI BEUIECTB C KHUCIOPOAOM M YCIIOBHS BO3HMKHOBEHHS M IpEKpallCHUS
ropeHus (1oxkapa), 03HaKOMJICHHE ¢ 00pa3laMu OKCHIOB U OIMCAaHHE UX CBOMCTB, MOJydeHHE, COOMpaHue, paclio3HaBaHUE U
H3yYeHHe CBOWCTB Bojaoponaa (TOpeHHe), B3amMojaehcTBHe Bogopona ¢ okcuaoMm Menu (II) (BO3MOXHO HCIONB30BaHHE
BH/IEOMATEpHANIOB), HaOJIIOZeHHe O0pa3lloB BEUIECTB KOJMYECTBOM | MOJb, HCCIEJOBAaHHE OCOOCHHOCTEHW pacTBOPEHHS
BELIECTB C PA3IUYHOM PAcTBOPUMOCTBIO, MPUTOTOBIEHHE PACTBOPOB C ONpPENENEHHON MacCcOBOH Aonel pacTBOPEHHOIO
BEI[ECTBA, B3aWMOJCHUCTBHE BOJABI C MeTaulaMH (HaTpueM W KajblieM) (BO3MOXKHO HCIIOIb30BAHHE BHICOMATEPHAIIOB),
HCCIIeIOBaHHE 00pa3I[0B HEOPTaHWYECKHUX BEIIECTB PA3IUYHBIX KIACCOB, HAONIOICHHE M3MEHEHUS OKPAaCKH WHAWKATOPOB B



pacTBopax KHUCIOT M wIesouel, u3ydeHue BzaumoperctBus okcuaa menu (II) ¢ pacTtBopom cepHOM KHCIOTBI, KHCIOT C
MeTajslaMH, peakiuil HeWTpadu3aluu, MOJYYeHHE HEPACTBOPHUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO METajula APYTUM M3
pacTBopa CoJy, peLIeHNE IKCIIEPUMEHTANbHBIX 3a/1a4 0 TeMe «BakHelune kiaccsl HEOPraHUYECKUX COEAUHEHUN.

Hepuoanyeckuii 3axkon u Ilepuoguyeckasi cucrema xumuieckux djiementoB JI. . MenaeneeBa. CtpoeHue
aToMoB. XuMHYecKas CBsI3b. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[lepBblc MOMBITKH KJIACCH(DHUKANNN XUMHUCCKUX IJIEMEHTOB. [IOHATHE O TPyMIax CXOMHBIX 3JEMEHTOB (IEIOYHBIC U
IIETIOYHO3EMENFHBIE METAJUIBl, TaJOTEHBI, WHEPTHBIE Ta3bl). ODIJIEMEHTHI, KOTOpPHIE OO0pa3yloT aM(pOTEpHBIE OKCHIBI H
THUAPOKCHUJBI.

Ilepuoauueckuii 3akon. [leproauueckas cucrema xumudeckux saemeHToB [[. V1. MenzaeneeBa. KopoTkonepuonnas u
JumHHONIepuoagHas ¢opmbl Ileprogmyeckolt cucteMbl XumMudecknx 3ieMeHToB J[. . Mennmeneesa. [lepwoabl W rpymimsl.
®uU3n4eCcKUil CMBICI MOPAJKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIILI FJIEMEHTA.

Crpoenue atomMoB. CocTaB aTOMHBIX siiep. M30Tombl. DnekTpoHbl. CTPOCHUE 3NIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 xumuveckux 31eMeHToB [leprommdaeckoit cuctemsr J[. 1. MenneneeBa. XapakTepuCcTHKa XUMHUYIECKOTO 3JIEMEHTA II0 €To
nosioxkeHuto B [lepuonuueckoii cucreme /1. . Menneneesa.

3aKOHOM€pHOCTI/I N3MCHCHUSA pazmyca aTOMOB XMMHUUYCCKHUX JJICMCHTOB, MCTAJNIMYCCKHUX U HECMCTAINIMYCCKUX CBOﬁCTB
10 TPYIIIaM U ePUOJIaM.

3nauenue Ilepuoanyeckoro 3akoHa u Ileprognueckod CHUCTEMbl XMMHUYECKMX 3JIEMEHTOB ISl Pa3BUTHSA HAyKU U
npaktuku. JI. . MeHzeneeB — yuéHblil U rpaskJaHUH.

Xummueckas cBsa3b. KoBaneHTHas (M0JIIpHAs U HEMOJIIPHAs) CBSA3b. DJIEKTPOOTPUIIATEIHLHOCTh XUMHUECKUX 3JIEMEHTOB.
Honnas cBs3b.

Crenenp okuciaeHusi. OKUCIUTENbHO--BOCCTAHOBUTENbHbBIE peakuuu. [Ipoliecchl OKHUCIEHHMST W BOCCTAHOBJICHMS.
OKHCIIMTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii ykcnepumenm:

n3ydeHne 00pas3IoB BEIMIECTB METAIDIOB M HEMETAJUIOB, B3aMMO/ICHCTBIE THAPOKCHUIA IIMHKA C PACTBOPAMH KUCIIOT U
IJ.[CJ'IO‘-ICﬁ, HpOBEL[eHI/Ie OIIBITOB, I/IJ'IJ'IIOCTpI/IpyIOHII/IX HpI/IMepI)I OKHUCJIINTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuHi/i (FOpeHI/Ie, peaKHI/II/I
Pa3I0XKEHUs, COCTUHEHUS ).

Mescnpeomemmnuwie ceasu

Peanuzanus MeXnpeIMeTHBIX CBsI3€d MpH U3yUYEHHWH XMMHUHU B 8 KJacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHE Kak
O6IJ_[I/IX eCTeCTBEHHO--Hay'-IHI)IX HOHHTHﬁ, TaKk 1 HOHHTHﬁ, ABJIAOMIUXCSA CUCTECMHBIMU IJISI OTACIIBHBIX HpeI[MeTOB C€CTCCTBCHHO--
HAy4HOTO IUKJIA.

OOurre ecTeCTBEHHO--HAYYHbIC MOHATH: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3, KiIacCH(UKaIus,
MIEPUOUYHOCTbD, HAOJIIOIEHUE, SKCTIEPUMEHT, MOACITUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

®usnka: Mmarepus, aToM, 3JEKTPOH, IMPOTOH, HEWTPOH, MOH, HYKJIWJ, H30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa,
ANEKTPUUYESCKUIA 3apsii, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBAa, ra3, (M3WYECKHUE BEIHYUHBI, CIUHHIIBI
U3MEepeHusl, KOCMOC, TIaHeThl, 3B€3/1b1, COTHIIE.

Buosnorusi: poTocunres, apixanue, onocdepa.

[eorpadus: atmocdepa, ruapochepa, MHHEPATHI, TOPHBIC TIOPOJIBI, TIOJIE3HBIE HCKOTIAEMbIE, TOIUTHBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKast peaKIus

Iepnonnueckuii 3axkoH. Ilepumoanueckas cucrema xumudeckux siaemeHToB JI. 1. MenpeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B N3MEHEHHH CBOWCTB XUMHUYECKUX JIEMEHTOB IEPBBIX TPEX MEPHOAOB, KaJUs, KAJBIN U UX COSTUHEHUH B
COOTBETCTBUHM C MOJ0KEHUEM 31€MEHTOB B [leproandeckoii cucteMe U CTPOSHHEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMUYECKOHN CBSI3U. TUIBI KPUCTAIIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT
TUIA KPUCTAIIIMUECKON PEMIETKN U BU1a XMMHUYECKOH CBSI3H.

Knaccupukamuss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XHMHWYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCA K
Pa3IMYHBIM KJIACCAM HEOPTraHMYECKHX COEAMHEHMM, TeHEeTUYeCKas CBSI3b HEOPraHUYECKHUX BEIECTB.

Krnaccnpukamuss XUMHYIECKUX pEeakIuid MO0 pa3InyHBIM IpHU3HaKaM (10 YMCITy W COCTAaBY YYaCTBYIOUIMX B PEAKIMU
BEIIIECTB, IO TEIUIOBOMY 3(P(PEKTy, TT0 N3MEHEHHIO CTENICHEH OKUCICHISI XUMIUECKUX 3IEMEHTOB, IO 00paTUMOCTH, TIO YHaCTHIO
KaTainu3aropa). JK30- U SHJ0TEPMHUUECKHE PEaKINH, TEPMOXUMHIECKUE yPaBHEHHS.

[MonsiTre o ckopocTn xuMuUeckoi peakiuu. [loHsTHE 00 00pPaTUMBIX M HEOOPATUMBIX XMMHUUECKHX peakuusix. [lonsTue
0 TOMOT€HHBIX U FeTEpOreHHbIX peakuusax. Ilonarue o karanuse. [lonstue o xumudeckoM paBHoBecuH. DakTOpHI, BIUAOLIUE
Ha CKOPOCTb XMMHUYECKOH PEaKINK U MOJIOKEHHE XUMUYECKOT0 PAaBHOBECHSI.

OKHCINTENTHLHO-BOCCTAHOBUTENIBHBIE PEaKIMH, 3JICKTPOHHBIH OalaHC OKHCIMTENLHO-BOCCTAHOBUTEIBHON PEAKIUH.
CocraBneHne ypaBHEHHH OKHUCIIHTEIbHO--BOCCTAHOBUTENBHBIX PEAKIIUH C HCIIOJIb30BAHUEM METO/A JIEKTPOHHOTO OanaHca.



Teopust dIEKTPOINTHYECKOW JUCCOUMALMH. DJIEKTPOIMUTHI W HEINIEKTPOJIUTHL. KaTHOHBI, aHWOHBL. MexaHH3M
JIMCCOLMAINH BEIECTB C PAa3IMYHBIMU BUAAMHU XUMHUUECKOH cBsizu. CreneHp aucconuaniy. CHiIbHBIE U Clla0ble 3JIEKTPOJIUTHL

Peaknym moHHOro oOMEHa. YCIOBHSI TPOTEKAHUS PEAKIMH HMOHHOTO OOMEHA, IOJHBIE M COKpAaIIEHHBIC HOHHBIC
ypaBHeHHsI peaknuid. CBOWCTBA KUCIOT, OCHOBAaHUI W COJIH B CBETE MPEICTAaBICHUN 00 JIEKTPOIUTHICCKON ITHUCCOIMALNH.
KauecTBeHHbIe peakiy Ha HOHBL. [IoHATHE 0 rUApONIM3E COMei.

Xumuueckuii sIkcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAUINIECKUX PEIIETOK HEOPTaHUUECKHUX BEIIECTB — METAJUIOB U HEMETaJLIOB (Tpadura
U ajMasa), CJI0XKHBIX BELIECTB (XJIOPUAA HATPHUs), UCCIIeI0OBaHKE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKkIuy OT BO3JEHCTBUSL
pa3MuHbIX (HaKTOPOB, UCCIIEOBAHHUE DIIEKTPOIPOBOIHOCTH PACTBOPOB BELIECTB, MIPOLIECCA JUCCOLMAIIMH KHUCIIOT, IeJIoUeH 1
conel (BO3MOXKHO HCIIONIb30BAaHWE BHJEO MATEPHAIOB), IPOBEACHHE OIBITOB, WILIIOCTPHUPYIOIIUX NPH3HAKK INPOTEKAHUS
peaxmii HOHHOTO 0OMeHa (00pa3oBaHHE OCalKa, BEIIEICHUE ra3a, 00pa30BaHUE BOIBI), OTBITOB, HILUTIOCTPUPYIOMINX TPAMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUil (TOPEHUE, PEaKIMU Pa3JIoKEHUs, COeIMHEHUs), pacllO3HAaBaHUE HEOPTaHUUECKHX
BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKINI HA HOHBI, PEIICHUE HKCIIEPUMEHTAIBHBIX 3a/1ad.

HemeTtanibl 1 MX cOeTHHEHUS

OOmmas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepPHbIe cTeNeHn okucieHus. CTpoeHue u
(u3nYecKkue CBOMCTBA MPOCTBIX BEIIECTB — TAJIOTCHOB. XHMMHYECKHE CBOMCTBAa Ha NpUMEpe XJopa (B3aMMOJCHCTBHE C
MeTalIaMH, HEMeTaJulaMH, [eao4amu). XaopoBogopo. ComnsHas KUCI0Ta, XUMHYECKHE CBOWCTBA, TIOJyYeHUE, IPUMEHEHHE.
JlelicTBue xJl0pa U XJIOPOBOAOPOIa HA OPraHU3M ueloBeKka. BaxkHele XJI0pHIbl U UX HaX0X/IEHHE B IIPUPOJIE.

OOmas xapakTepucTka syeMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEIICHN OKUCIICHHMSI.
CtpoeHne U GpU3NIeCKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U Cephl. AJUIOTPOIHBIE MOAU(UKAIINN KHCIOPOIa U CEPHI.
Xumudeckue cBoiicTBa cepbl. CepoBOAOpPON, CTpOCHHE, (HU3MUYECKHEe W XUMHYecKHe cBoWcTBa. OKCHIBI Cepbl Kak
NPEACTaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, (U3MYECKHE M XUMHYECKUE CBOWCTBa (0OIIME KaK MpeICTaBUTEII
KJIacca KHCIOT ¥ crieniu(puueckue). XMMHIECKHE PEaKIny, JISKalie B OCHOBE MPOMBIIIIIEHHOTO cr1oco0a IOIydeHUs] CEPHOH
kucyotsl. [Ipumenenne cepHoit kncyiotsl. Conu cepHOM KUCIOTHI, KaUeCTBEHHAsI peakiys Ha cynbpar-1noH. HaxoxneHue cepsl
u eé coequHEHUil B mpupoge. XUMHUECKOE 3arps3HEHHE OKPYXKAoLleH cpenbl COSAMHEHUSAMHU cepbl (KHCIIOTHBIC IOXKIH,
3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIICHHS.

OOmas xapakTepucTHKa 37eMeHTOB VA-Tpynmnbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIE CTEIIEHH OKHCIICHUSI.
A30T, pacrpocTpaHeHHe B NpHpoie, (PU3HMYECKHe M XUMHUYECKHe cBoWcTBa. KpyroBopor azora B mpupojie. AMMHAK, €ro
¢du3nyecKkue U XMMUYECKHE CBOMCTBA, MojydeHue u npuMmeHenne. Coian aMMOHUS, X (GU3MYECKHE U XMMUYECKHe CBOICTBa,
npuMeHeHne. KauecTBeHHas peakiys Ha WMOHBI aMMOHHWS. A30THAas KUCIIOTa, €€ IojJydeHue, (PU3NUecKHe W XMMHUYECKHe
cBolicTBa (0OImMe Kak MpeACTaBUTENs Kiacca KHCIOT M crenuduyeckue). Vcrnonp3oBaHne HUTPATOB M COJIE aMMOHUS B
Ka4yecTBE MUHEPAIBHBIX yI0OpeHuil. XMMHUYecKoe 3arpsi3HeHNE OKPY KaIoIel cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yxa, NOYBbI U BogoéMoB). Docdop, auorponHsie Moandukanuu dochopa, puU3MIECKne U XUMHUYECKUE
cBoiictBa. Oxcun docdopa (V) u dhochopHas kucnora, Gu3ndecKre U XUMHYSCKHE CBOWCTBA, MONydeHHe. Vcmonp30BaHue
¢docdaroB B kauecTBE MUHEPAJIbHBIX yIOOPEHHUH.

Oomurast xapakTepucTrka 31eMeHToB [VA-rpymisl. OCOOCHHOCTH CTPOSHUSI aTOMOB, XapPaKTEPHBIC CTEIICHN OKHUCIICHUS.
Yrnepon, aluloTpONHBIE MOIMU(HKAINH, PaclpoCTpaHEHHE B INPUpPOJE, (PU3MUECKHe M XMMHUYECKHE CBOMcTBa. AncopOrms.
Kpyrosopor yrmepona B mpupoge. Okcuabl yriepopa, X (HU3MYECKHE M XUMHYECKHE CBOWCTBA, JEHCTBHE HA JKHUBBIC
OpraHu3Mbl, IIOJyYeHHE U NpPUMEHEHHe. JKOJIOrMYecKue NpoOieMbl, CBsi3aHHble ¢ OkcuiaoM yriepoaa (IV), rumoresa
IJ100aJbHOTO TOTEIUIEHHUs KIMMaTa, NMAapHUKOBBIH 3(dekT. YrompHas KHUCIOTa M €€ COoNM, UX (pu3nUecKkue W XUMHUYECKHe
CBOICTBa, MOJNyuyeHHEe W IpuMeHeHHe. KauecTBeHHas peakiuss Ha KapOoHAT-HOHBL Vcronb3oBaHMe KapOOHATOB B OBITY,
MeINIIHE, TPOMBIIIJICHHOCTH B CEIbCKOM XO3SHCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHUMYECKHX BEIIECTBAX KaK O COEANHEHUX yriepoa (MeTaH, 3TaH, 3TWICH, alleTHICH,
9TaHOJ, MNIMIEPHH, YKCycHast KucioTa). [IpupogHble HCTOYHUKH YTIEBOAOPOIOB (YIOJb, MPUPOIHBIN ra3, HeTh), MPOILYKTHI HX
nepepaboTku (OEH3WH), UX POJb B OBITY W MPOMBIIINIEHHOCTH. [ToHSITHE 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaxX, OeNKax,
YTIIeBOJaxX — M UX POJIM B )KM3HM YeJIOBeKa. MaTepralbHOE €INHCTBO OPraHMYECKUX M HEOPTaHUUECKUX COCIHMHEHUH.

Kpemuui, ero ¢usuueckne n XMMHYECKHE CBOMCTBa, Mody4YeHHE W npuMeHeHne. CoeqMHEHNs KPEMHHS B MPHUPOJIE.
OO6mme mnpencrasieHus o6 okcune kpemuust (IV) m kpemuHueBoil kuciore. CWIIMKaThl, UX HCIIOJIb30BaHHWE B OBITY, B
MIPOMBINIICHHOCTH. Ba)kHeHmue cTpouTeNnbHBIE MaTepHaibl: KepaMHuKa, CTEKJIO, IEeMEeHT, O0eToH, kene300eToH. [Tpobiaembt
0€3011aCHOT'0 UCTIONIb30BAHMS CTPOUTENILHBIX MaTEepHaJIOB B IOBCEIHEBHOM )KHU3HHU.

Xumuueckuit Ikcnepumenm:

n3ydeHne o0pas3IioB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISTHON KHCIIOTHI, IPOBEJCHIE KaYeCTBEHHBIX PEaKIMidi Ha
XJIOPU/I-UOHBI M HAONIOIACHUC MPU3HAKOB WX MPOTCKAHWS, OIBITHI, OTPa)KarOIUe (PU3UYCCKUE M XUMHUUYCCKUEC CBOWCTBA
raJIorCHOB W WX COCIUHCHUH (BO3MOXKHO KCIIOJb30BAHUE BHACOMATEPHATIOB), O3HAKOMIICHHE C OOpaslamMu XJIOPUIOB



(raoreHu10B), O3HAKOMJICHHE C OoOpa3lamH cepbl U €€ COeIMHEHHMSIMH (BO3MOXKHO HCIIOJIb30BaHHME BHJIEOMATEpUAJIOB),
Ha0JII0/IeHUe npoliecca OOyTIMBaHMs caxapa MoJ JeHCTBHEM KOHLIEHTPHUPOBAHHOW CEPHOW KUCIIOTHI, N3yYEHUE XMMHUYECKUX
CBOMCTB paz0aBIeHHON CEpHO KUCIOTHI, IIPOBEICHIE KaueCTBEHHOH peaky Ha cyib(haT-HoH U HaOIIoAeHHe Mpu3HaKa eé
MIPOTEKAHUsI, O3HAKOMJICHHE C (DM3UYECKHMHU CBOWCTBAMH a30Ta, ¢ochopa W WX COSNWHEHHH (BOSMOXHO HCIIOJNB30BaHHE
BU/IEOMATEpHaNoB), oOpa3uaMy a30THBIX M (ocOpHBIX yNOOpeHUil, noiyueHne, coOMpaHue, paclo3HaBaHUE M W3ydYCHUE
CBOWCTB aMMHaKa, MPOBEACHNE KAUeCTBCHHBIX PEAKIIMI HA HOH aMMOHUS U (pochaT-HOH U H3YUYCHUE IPU3HAKOB UX MIPOTCKAHMUS,
B3aMMO/ICHICTBHE KOHIICHTPHPOBAHHON a30THON KHCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOIF30BAaHIE BHUICOMATEPUANIOB), H3yUCHHE
MoJieNiell KpUCTAUIMYECKUX PEeIETOK anMmasa, rpadura, QyiepeHa, 03HAKOMIICHHE C MPOLIECCOM aIcOpPOIMU pacTBOPEHHBIX
BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOra3a, MOJydeHue, COOMpaHue, paclio3HaBaHHe U U3y4YeHHE CBOWCTB
YTIEKUCIIOTO Ta3a, IPOBEICHIE Ka9YeCTBEHHBIX PeaKInii Ha KapOOHAT U CHIIMKAT-HOHBI M N3yYeHHEe MPU3HAKOB UX MPOTEKAHMS,
03HAaKOMJIEHHE C NPOAYKLUUEH CHIMKAaTHOW MPOMBIIIJIEHHOCTH, PELIEHUE YKCIEPUMEHTAIbHBIX 3ajad N0 TeMe «BaxHeiue
HEMEeTaJlIbl U UX COCIUHEHUS».

Mertanibl 1 X COeAUHEHUS

OO0m1ast xapakTepuCcTHKa XUMHUIECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUH WX NoJoxkeHus B [lepronndeckoii cucreme
XUMHYecKHX 31eMeHToB []. . MenneneeBa u ctpoeHus aroMoB. CTpoeHne MeTauioB. MeTannnueckas CBA3b U MeTaJITHYecKast
KpHUCTaJTHUeCcKas peuéTka. DIeKTPOXUMHUUYECKHUM psil HallpsbKeHUH MeTaunoB. du3ndeckue 1 XUMUYECKHE CBOMCTBA METAJIIOB.
Oomrre crocoOb! Moy4deHusT MeTaUIoB. [I0HSITHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uH. CIIaBbI
(crainb, 4yTyH, JIOPATIOMHHUI, OPOH3a) U UX IIPUMEHEHHE B OBITY M IPOMBIIIUICHHOCTH.

[I{enounsle MeTabl: nojoxxeHue B [lepuoandeckoiil cucreme xumuueckux anemeHToB /1. 1. MenneneeBa, ctpoeHue ux
aTOMOB, HaXOX/IeHUE B pupoae. Pu3ndeckre n XUMUIECKUE CBOICTBA (Ha MpuMepe HATpus 1 Kaius). OKCHIBI U THAPOKCHIIBI
HaTpus U Kanusl. [I[puMeHeHue EeI0YHbIX METAJUIOB U UX COEIUHEHUI.

[I{enrouHO3eMeNbHBIE METAIIIBI MArHUM M KaJbLUW: NoJ0keHue B Ilepuonnueckoil cucremMe XMMUYECKUX 3JIEMEHTOB Jl.
U. MenpneneeBa, cTpoeHHE UX aTOMOB, HaXOXKJAeHHE B mpupoje. OU3nuecKue U XMMHUUYECKHE CBOMCTBA MarHus M KajbLusl.
Baxneiimme coeqruHEHNS KambIus (OKCHI, THAPOKCHUI, coir). JKECTKOCTD BOJBI U CIIOCOOBI €€ yCTpaHSHHS.

AmomuHuit: nonoxenue B llepuoanyeckoil cucteme xumuueckux snemeHToB Jl. M. MenneneeBa, CTpoeHUe aTtoma,
HaxoXxJeHue B npupojae. Ou3nveckue ¥ XMMHYECKUE CBOMCTBA ANIOMHUHHUS. AMQOTEpHBIE CBOWCTBA OKCHIAa U THIPOKCHIA
AIFOMUHMUSL.

Kenezo: nonoxenue B Ilepuogmueckoit cucteme xumuyeckux snemeHToB . WM. MenneneeBa, crpoeHue aroma,
HaxoXXJeHue B npupoje. Ousnueckue U XUMHUECKHE CBOIcTBa jkene3a. OKCHIbI, THAPOKCHIB! U conn kene3a (II) u sxenesa
(III), mx coctaB, CBOHCTBA U MOyICHUE.

Xumuueckuii Ikcnepumenm:

03HAaKOMJICHHE C 00pa3llaMi METAJUIOB M CIUIABOB, UX (U3UYECKUMHU CBOHCTBAMM, M3yUEHHE PE3yJIbTaTOB KOPPO3HUU
METaJUIOB (BO3MOKHO MCIOJIb30BaHUE BHICOMATEPHAIOB), 0COOEHHOCTEN B3aNMMOEHCTBUS OKCHIA KaNblUsA U HATPUS C BOJOU
(BO3MO’KHO HCITOJTF30BaHNE BUACOMATEPHAIOB), HCCIICOBAHUE CBOHCTB KECTKOW BOJBI, IPOIIECCAa TOPSHHUS Kelle3a B KHCIOPOES
(BO3MOXKHO HCTIONIB30BaHME BHJICOMATEPHANIOB), IPU3HAKOB NMPOTEKaHUA KaUeCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KaJbIus,
anmroMuHYs, nuHKa, xenesa (I1) u xxenesa (I111), menu (II), HabntogeHNe U oMEIcaHUE TIPOIIECCOB OKPAIIMBAHUS TUIAMEHU HOHAMHU
HATpHS, KaJ¥sl U KaJbus (BO3MOXKHO HCIIONIF30BaHHE BUICOMATEPHANIOB), MCCIeIOBaHNE aM(DOTEpHBIX CBOWCTB THAPOKCHIA
AITIOMUHUS U THAPOKCUIA IUHKA, PELIIEHHE SKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHeHWIne MEeTaulbl U UX COCAMHEHUS.

XuMHuA M OKpPY:KAOLIasi cpeaa

BemectBa u MaTtepuansl B MOBCEJIHEBHOM >XKM3HM uesoBeka. be3omacHoe MCHOIb30BAaHUE BELIECTB U XUMHUYECKUX
peaximii B ObiTy. [lepBas MOMOIIB IPH XUMHIECKUX 0)KOTAX U OTPABIICHHUSAX.

XUMIUYECKOe 3arpsi3HeHNE OKpYIKaloIel cpes! (TipeaebHas ToIMycTuMas KOHIIEHTparus BenecTs, qanee — [1J1K). Pois
XMMHH B PEIICHIH YKOJIOTHYECKUX TMPOOIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pas3noB MaTepHaIoB (CTEKIO, CIUTaBbI METAJIIOB, IIOJIMMEPHBIE MATEPHAIIE).

Mearcnpeomemnmuboie céaszu

Peanuzanust MexXnpeaIMEeTHBIX CBsI3€l MpH U3yUYEeHUU XMMHUHU B 9 Kjacce OCYyIIECTBISIETCS Yepe3 MCIOJIb30BaHHE Kak
00IIMX eCTECTBEHHO-HAYYHBIX IIOHITHH, TAK ¥ MOHATUH, SBISIFOIIUXCS CHCTEMHBIMHE JJIS1 OTACIBHBIX MPEIMETOB €CTECTBCHHO--
HAYYHOTO IUKJIA.

OOurre ecTecTBEHHO-HAYYHBIC MTOHATHUS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH, TCOPHs, aHAIIN3, CHHTE3, KIACCH(HUKALIN,
MIEPUOTNYHOCTh, HAOJIOACHUE, JKCIICPHMEHT, MOJCIUPOBAHHME, W3MEPEHHE, MOJCIb, SBJICHUE, NAPHUKOBBIH 3(PQEKT,
TEXHOJIOTHUS], MaTepHAIIBL.

Odu3mka: MaTepus, aroM, 3JEKTPOH, IPOTOH, HEHTPOH, WOH, HYKIHJ, H30TOINbI, PaIHOaKTHBHOCTb, MOJIEKYJIA,
JIEKTPUUECKUN 3apsil, NPOBOJHHMKH, HOIYIPOBOJHUKH, IUDJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEJ0, 00BEM, arperaTHoe



COCTOSTHHE BELIECTBa, Ta3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUINYECKas PEIETKA, CIUIaBbl, (PU3MUECKUE BEIUYMHBI, €JANHHIIBI
N3MEpeHNsi, KOCMUYECKOe MPOCTPAHCTBO, TIAHETHI, 3BE371b1, CoITHIIE.

Buomorns:  ¢dortocunTe3, npIxaHme, Owocdepa, OSKOCHCTEMa, MHHEPAIbHBIC yOOOPEHHUS, MHKpPOIJICMEHTHI,
MAaKpOdJIEMEHTBHI, IINTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaANIbI, TOPHBIE TOPO/IBL, TOJIE3HBIE HCKOIIaeMbIe, TOIUINBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOI'PAMMBI 1O XUMHUH HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30OBAHNSA

JINYHOCTHBIE PE3YJIbTATBI

JImYHOCTHBIE pE3yNbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOTO OOIIEro 0O0pa3oBaHHs IOCTUTAIOTCA B XOnA€ OOydeHHs
XMMHUHM B €JIMHCTBE Yy4eOHOM M BOCIHTATENILHON JESATENBHOCTH B COOTBETCTBUM C TPaJULUOHHBIMU POCCHUICKHMU
COLIMOKYJIbTYPHBIMU U JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, IIPUHITHIMU B 00IIECTBE NpaBUIaMU U HOPMaMH HOBEJICHUS U
CHOCOOCTBYIOT ITPOIIECCAM CaMOIIO3HAHMUS, CAMOPA3BUTHS M COLMAIN3AIMN 00yJarOIIIXCsl.

JIN4HOCTHBIE pe3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOACTBOBAThCS CHUCTEMOH ITO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTALNI U paCIIMPEHUE OIIBITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOr0 BOCIIMTAHUS

LICHHOCTHOTO OTHOIICHUS K OTEYECTBCHHOMY KYJIbTYPHOMY, HMCTOPHIECKOMY M HAyYHOMY HACIEIUIO, TOHUMAaHHUS
3HAUEHMs XMMHYECKOW HayKH B JKU3HH COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH BIaJeTh JOCTOBEPHOH HH(pOpManuend o
MIEPEIOBBIX JOCTHKEHUSX M OTKPBHITHUSIX MHUPOBOH M OTEUECTBEHHON XMMHH, 3aMHTCPECOBAHHOCTU B HAYYHBIX 3HAHMAX 00
YCTpOWCTBE MUpPa U OOIIECTBA;

2) rpaIaHCKOIr0 BOCITUTAHUS:

NpEeACTaBJICHHA O COLMAJIbHBIX HOpMax M MpaBujiaX MEKIMYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBC, KOMMyHHKaTHBHOﬁ
KOMITETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-MCCIIEAOBATEILCKON, TBOPYECKOM M APYIMX BHIAX JESITEIbHOCTH,
TOTOBHOCTH K paSHoo6pa3H0171 COBMECTHOM ACATCIIBHOCTU ITPU BBINNOJIHCHUN yqe6H1>1x, MO3HaBaTCJIIbHBIX 3a/la4, BBIIIOJIHCHUHU
XUMHUYECCKUX SKCIEPUMCHTOB, CO3JITaHUU y‘le6HI>IX IIPOCKTOB, CTPEMJICHUA K B3aUMOIIOHUMAaHUIO U B3aMMOIIOMOIIIN B ITPOLECCE
9TOH y4eOHO! NeATeTbHOCTH, TOTOBHOCTH OLICHUBATH CBOE IIOBEICHHE U TIOCTYTIKH CBOMX TOBAPHILEH C IO3UIIMN HPAaBCTBEHHBIX
1 TIPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIECTBHI MOCTYIIKOB;

3) HEHHOCTU HAYYHOTO MO3HAHUS

MHPOBO33PEHYECKHE MIPEACTABICHNUS O BEIIECTBE U XMMUYECKOH PEakIMi, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U COCTABJISIIONINE OCHOBY JUISl TOHUMAaHHS CYITHOCTH HAyYHOH KapTHHBI MHUpa, IIPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX pPa3BUTHA TMPUPOJbI, B3aUMOCBA3AX YCJIOBCKa C HpHpO[[HOﬁ cpe;:[oﬁ, 0 poJjin XUMHH B TTO3HAHHUU ITHUX
3aKOHOMEPHOCTEI];

TIO3HABaTEJIbHBIE MOTHBBI, HANPABJICHHBIC HA MOJTyYEHHE HOBBIX 3HAHWI 10 XUMHH, HEOOXOIUMBIE Ul OOBSICHEHUS
HaOJII0JaeMBIX ITPOIIECCOB M SIBJICHUIL, TO3HABATEILHON, NHPOPMAIIMOHHON M YUTATEIbCKOM KyJIbTYpHI, B TOM YHCIIE HABBIKOB
CaMOCTOATENIFHOW PabOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOM IUTEPaTypoil, JOCTYNHBIMH TEXHHYECKUMH CPEICTBAMHU
nH(pOpPMAMOHHBIX TEXHOJIOTHH;

HHTEpeC K 00yUYEHHIO U TO3HAHMIO, JI0003HATEILHOCT, TOTOBHOCTB M CIIOCOOHOCTh K CaM000Pa30BaHUIO, IPOEKTHON H
HCCIIeIOBATEIILCKON AEATEIEHOCTH, K 0CO3HAaHHOMY BBIOOPY HAIIPABICHHOCTH M YPOBHS 00ydeHUs B JalbHeHIIeM;

4) popmupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHHE [IEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 370pOBbINA 00pa3 >KU3HH,
OCO3HAHME MOCIEICTBUH U HEMIPUATHE BPEIHBIX NPUBBIYEK (YIOTPEOICHUS alKOT0JIs, HAPKOTHKOB, KyPEHHUs ), HEOOXOTUMOCTH
COOJTFOIEHHSI TTPABUJI OE30MACHOCTH MPH OOPAICHUN ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U PEaIbHOW KU3HU;

5) TpynoBoro BocnuTaHusi:

HHTEpeC K IMPaKTHYECKOMY H3YUYEHHIO Ipodeccuii M TpyAa pa3iMyHOTO poja, yBaXXEHHE K TPYIy M pe3ysbTaTam
pr}:[OBOﬁ JACATCILHOCTH, B TOM 4YHCJIC Ha OCHOBC IMNPUMCECHCHUSA MNPECAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIN BbI60p
WHIUBUIYAIBHON TPAaCKTOPUH HPOJOIDKEHUs 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIOCOOHOCTH K XHMHH,
0O0IIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCTIIHOH MPOodeCcCHOHANBHOH e TeNbHOCTH U Pa3BUTHsI HEOOXOAMMBIX YMEHHH,
TOTOBHOCTH aJIalITUPOBATHCS B MPOPECCHOHAIBHON CpeIe;

6) 9K0JI0rHYeCcKOr0 BOCIUTAHMS

9KOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIICHNE K NMPUPOJIe KaK UCTOYHMKY XHM3HU Ha 3eMile, OCHOBE €€ CyIECTBOBAHMUS,
MOHMMaHHE [IEHHOCTH 37I0pOBOT0 U 0e30MacHOro 00pa3a KU3HH, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DU3UUECKOMY H
MICUXMYECKOMY 3/I0POBbIO, OCO3HAHUE LIECHHOCTH COOJIIOJICHUS MPABHII 0E30MaCHOTO MOBEACHHS IPH paboTe C BElleCTBaMH, a
TaKKe B CUTYalUsIX, yTPOXKAIOIINX 3I0POBBIO U )KU3HH JIIOJIEH;

CHOCOOHOCTH NPUMEHSTH 3HAHUS, OTydaeMble IIPH N3yYeHUH XUMUH, JUIS PEIICHUs 3a/1a4, CBA3aHHBIX C OKpYXKaIOIIeH
MIPUPOIHOI CPenoH, IS MOBBIIICHUS YPOBHS YKOJIOTHUECKON KyIbTYPBI, OCO3HAHMS TI00aTHHOTO XapaKkTepa SKOJOTHYECKIX
npo0JieM M IyTel UX pelIeHus MOCPEACTBOM METOJ0B XUMHH, SKOJIOIMYECKOT0 MBIIUIEHHS, YMEHHUS PyKOBOJICTBOBATHCS UM B
TI03HABaTEJIbHON, KOMMYHUKATHBHOM 1 COIIMAJILHOM MPAKTHKE.



METANPEIMETHBIE PE3YJbTATBI

B cocraBe MeTanpeaMEeTHBIX PE3yJIbTAaTOB BBIACISIOT 3HAUMMblE IS (OPMHPOBAHMS MUPOBO33PEHUs OOLICHAYYHBIE
MOHATHSA (3aKOH, TEOPHs, MPUHINI, TUIOTE3a, (AKT, CHCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOe€.), KOTOPHIE HCHONB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YIEOHBIX PEAMETAX H MO3BOJLIOT HA OCHOBE 3HAHHUHN M3 3THX MPEAMETOB (hOPMHUPOBATH NIPEACTABICHUE
O IIEJOCTHOW HAay4YHOW KapTUHE MHUpAa, M YHHBEpCAIbHbIE Yy4YeOHbIE IeHCTBHSA (IIO3HABaTENbHBIE, KOMMYHHKATHBHBIC,
pEryJIsATHBHBIE), KOTOPHIE 00ecneynBaloT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIPHOMY IUITAHUPOBAHUIO U OCYIECTBICHHIO
y4eOHOH e TeTHHOCTH.

IMo3naBaTenbHbIE YHHBEPCATbHBIE YUeOHbIE AeiiCTBUS

Ba3oBble Joruyeckue aeiicTeus:

YMEHUSI MCIONB30BaTh NPHEMBI JTOTHYECKOTO MBIIUICHHS MPH OCBOSCHWM 3HAHUIL: PAcKpBIBaTh CMBICI XUMHYIECKUX
MIOHATHH (BBIICTATH UX XapaKTEePHbIE IPU3HAKH, yCTaHABINBATh B3aUMOCBSI3b C IPYTUMHU HOHATHSIMHI), UCIIOIb30BaTh MOHITUSA
JUIs1 OOBSICHEHHUS OTIIENIBHBIX (PAKTOB U SIBJICHHH, BEIOMPATh OCHOBAHMS M KPUTEPHH /TSI KIACCH(DUKAIIMN XMMUYECKUX BELIECTB
U XUMHYECKHX PEaKIMH, yCTaHAaBIMBATh IPHUNHHO-CIICACTBEHHBIC CBSI3U MEKAY O0BEKTAaMH M3Yy4EHHS, CTPOUTH JIOTHUECKHE
paccyxneHns (MHIyKTUBHbIE, 1eyKTUBHbIE, TI0 aHAJIOTHN), AENaTh BBIBOJIBI M 3aKITIOUCHNUS;

yMEHUE NPUMEHSATh B IPOLecCe MO3HAHMU MOHATHS (MIpEeIMETHBIE U MeTalpelMEeTHbIE), CHMBOIMYECKHE (3HAKOBBIE)
MOA€IM, HCIHOJB3YEMbIE B XHWMUH, HpeO6p330BbIBaTb IIUPOKO MOPHUMCHACMBIC B XHUMHU MOJCJIBbHBIC MPCIACTABJICHUA —
XMMHUYECKHH 3HAaK (CHMBOJ 3JE€MEHTa), XUMHYecKass opMyia W ypaBHEHHE XMMHUYECKOH PEaKknuy — IPU PEIICHHH Y4eOHO-
II03HAaBaTCJIbHBIX 3aJa4, C yLIéTOM 9THUX MOJCIBbHBIX HpeI[CTaBHeHI/Iﬁ BBIABJIATE U XapaKTCPU30BATh CYIICCTBCHHBIC IMPU3HAKU
N3y4acMbIX 06’[)eKTOB — XUMHUYCCKHUX BCHICCTB U XHUMHUYCCKHX peaKLu/nZ, BbBISABJIATH 061_111/16 3aKOHOMEPHOCTH, MPUYHUHHO-
CJICZICTBEHHBIC CBSI3M M IIPOTHBOPEYHS B U3yIaeMbIX IpoLieccax H SBICHHUAX.

BasoBble ucciiegoBareibcKue AeiicTBUA:

YMEHUE UCIIOJBb30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYE€CTBE MHCTPYMCHTA MO3HAHUSA, @ TAKXKC B KA4YE€CTBE OCHOBBI JJIsd
(hOopMHPOBaHUS THIIOTE3HI 110 IIPOBEPKE MPABIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

NpUOOpETEeHNEe OMbITa MO IUIAHUPOBAHWIO, OPTaHM3allMd M MPOBEICHHIO YYCHWYECKHX S3KCIEPHMEHTOB, yMEHHE
Ha0JII0aTh 32 XOJIOM MpOILecca, CaMOCTOSNTENBHO MPOTHO3UPOBATH €T0 PE3yINIbTaT, GopMyIHpoBaTh 0OOOLIEHUS U BEIBOABI 110
pe3ysbTaTaM MPOBEAEHHOTO OMBITA, HCCIICOBAHMUS, COCTABIISITh OTYET O MPOJICIaHHON paboTe.

Pabora ¢ undopmanueii:

yYMEHHUE BBIOWpPATh, aHAIN3UPOBATH U MHTEPIIPETHPOBATh MH(POPMALUIO PA3IMYHBIX BHIOB U (opM mpeacTaBieHus,
MOJTy4aeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAYYHO-TIOMYJApHAs JHUTepaTypa XMMHUYECKOTO COJAEpKaHMs, CIIPaBOYHbIE Mocodus,
pecypcsl HTEpHEeTa), KpUTHYECKH OLIEHUBATh IPOTHBOPEUMBYIO M HEJJOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE MIPUMEHATh Pa3IndHbIe METOBI M 3aIIPOCHI TIPH MTOUCKE W 0TOOpe MH(OpMaLuK U COOTBETCTBYIOIINX JTaHHBIX,
HCO6XOI[I/IMI)IX JJIA BBITIOJTHCHUA yqe6H1>1x " TIO3HABATCJIBbHBIX 3aaa4 onpenenéHHoro THIIA, ano6peTeHHe OIIbITa B 00yacTu
HCIIOJIb30BaHUA I/IH(I)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TeXHOJ’IOFPIfI, OBJIAJICHUC KyﬂbTypOI)'I AKTUBHOI'O HCIIOJIb30BaHUA
Pa3IMYHBIX TTOMCKOBBIX CHCTEM, CaMOCTOSTENBHO BBIOMpAaTh ONTUMAJIBbHYI0O (OpPMY IpEACTaBICHHS WHPOpPMAIMU U
WILTIOCTPUPOBATH PelllaeMble 33]]a4 HECJIOXHBIMU CXEMaMHU, TUarpaMMaMHu, IpYruMHU popMamu rpadvKu U UX KOMOUHALMSIMU;

yMEHHE UCIIOJIb30BaTh M aHAIM3MPOBATh B MPOIECCe YUEOHOW M MCCIEN0BATENILCKON AESTeIbHOCTH HH(POPMAIHIO O
BIIMSTHUM TIPOMBIIIIIEHHOCTH, CEJILCKOTO X03HCTBA M TPAHCIIOPTa Ha COCTOSHUE OKPY KaIOIEH IPUPOTHOMN CpesIbl.

KoMMmyHuKaTHBHBIE yHUBepcaibHble y4eOHbIe 1eiiCTBUA:

yMEHHSI 3a/1aBaTh BOIPOCH! (B X0JI€ Auaiora u (Win) IUCKYCCHH) MO CYIIECTBY 00CYyKAaeMoil TeMbl, HOopMyInpoBaTh
CBOU TNIPEJIOKECHHUS] OTHOCUTEIEHO BBITIOIHEHHMS TIPEUIOKESHHOH 3a1auH;

YMEHHS TIPEJCTaBIISITh OJyYSHHBIE PE3yJIbTaThl MO3HABATENHLHON JESTeIbHOCTH B YCTHBIX M IMCHMEHHBIX TEKCTaxX;
JIeNaTh TMPE3EHTALNIO PEe3yIbTaTOB BBHIOIHEHUS XUMUYIECKOTO IKCIIEPHMEHTa (JJab0paTOPHOTO OIBITA, TaOOPAaTOPHON PabOTHI
I10 UCCIIEOBAHMIO CBOMCTB BEIIECTB, yUEOHOTO MIPOEKTA);

yMeHHs y4eOHOTO COTpyAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM II03HABAaTENIbHOM W HCCIIEAOBATEILCKON
JEeSITeIBbHOCTH TPU PEIICHHNH BO3HHUKAIOMUX Mpo0iIeM Ha OCHOBE yduéTa OOMMX HHTEPECOB M COTJIACOBAHUS ITO3UIHHA
(O6Cy)l()IeHI/IH, oOMeH MHECHHUAMHU, «MO3T'OBBIC IITYPMbID», KOOpAWHAIINA COBMECTHBIX HeﬁCTBHﬁ, OIIPEACIICHNE KPUTCPUEB T10
OIIEHKE Ka4eCTBa BBIIIOJIHEHHOW pabOTHI M PYTHE).

PeryasiTuBHBIC yHHBepcaabHbIe y4eOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSITENIFHO OIPENeNATh IEIH JESITeIbHOCTH, IUIAaHHPOBATH, OCYLIECTBIITH, KOHTPOIUPOBATh M MpHU
HEOOXOANMOCTH KOPPEKTHPOBAaTh CBOIO JEATEIBHOCTh, BHIOMpATh Hamboiee 3QeKkTUBHBIE CIIOCOOBI pelleHHs y4eOHBIX U
MIO3HABATEJFHBIX 3aJlad, CAMOCTOSTEIIBHO COCTAaBISATh WM KOPPEKTHPOBATh IPEAJIOKEHHBIH anroputM AeHCTBHH TpHU
BBIIIOJIHCHHUH SajlaHI/Iﬁ C y‘IéTOM TIOJTYYCHHUA HOBBIX 3HaHMH 00 N3y4acMbIX o0beKTax — BCHICCTBAX U pCaKIUAX, OLICHUBATH
COOTBETCTBHE MOJIYICHHOTO PE3yJIbTaTa 3asBICHHON [1eJIH, YMEHHE HCIIOIh30BATh M aHAJIH3HUPOBATH KOHTEKCTHI, IpeAIaracMbie
B YCJIOBHU 3aJlaHUH.



HPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yIbTaTOB IO OCBOSHHIO 00513aTEIILHOTO COJIep)KaHHMsl, YCTAHOBJICHHOT'O IaHHOH (enepanapHOM
pabodeii TporpaMMOii, BBIOCIAIOT: OCBOCHHBIE OOYYAIOMIMMUCS HAay4HbIE 3HAHWS, YMEHHSI H CIOCOOBI eHCTBHUH,
crenuduIecKue At IpeIMETHON 00macTu « XUMHUS», BUIBI JEATEIFHOCTH I10 TTOIyISHHIO HOBOTO 3HAHHS, €r0 HHTEPIPETAINH,
peoOpa30BaHMIO M IPUMEHEHHIO B Pa3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIIHsX.

K koHIy 00yueHus B 8 ki1acce npeJMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh CHOPMUPOBAHHOCTD Y
o0yJaromuxcs yMEeHUI:
PacKpbIBaTh CMBICJ OCHOBHBIX XMMUYECKUX MOHATUI: aTOM, MOJIEKYyJa, XMMUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE
BEIIECTBO, CMeCh (OJHOPOAHAS M HEOJHOPOIHAs), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJIIpHasi Macca, KOJIM4eCTBO
BEIIIECTBA, MOJIb, MOJIIPHAS Macca, MacCOBast JOISI XMMHUYECKOTO JIEMEHTA B COCITMHEHUH, MOJIIPHBIN 00BEM, OKCHI, KHCIIOTA,
OCHOBaHHE, COJIb, JIEKTPOOTPUIATEILHOCTD, CTETIEHh OKHUCICHHS, XUMHIECKasl peaknus, KIacCu(pUKans peakunii: peakiuu
COCIMHEHUS], PEaKLUK Pa3JIOKECHUs, PEaKLUK 3aMEICHUs, peakui OOMEeHa, 3K30- U IHJOTEPMHUYECKUE PEaKLUH, TEIJIOBOU
3¢ QEeKT peakiuy, Apo aToMa, HIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTaib, paguyc aToMa, XUMHYECKasl CBA3b, MOJIIPHAS U
HETIONsIpHAas KOBAJICHTHAsl CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHWOH, PAacTBOP, MaccoBas [OJA BellecTBa (IIPOLEHTHAS
KOHIIEHTpAIIUs1) B pacTBOPE;
WIUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKHX MOHATHH M IPUMEHSTH 3TH MOHATUS NPH ONHCAHUU BEIIECTB U HX
MIPEBPALLECHUI;
UCIIONIb30BaTh XMMHYECKYIO CUMBOJIUKY JJIsl COCTAaBIICHUs (hOPMYIT BEIIECTB M YPABHEHU I XMMHUUECKUX PEAKLIIA;
OIPEJETSATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COEAWHEHUSX, CTEIEHb OKHCIICHHS JJIEMEHTOB B OWHApHBIX
COCAMHEHUSX, TPUHAIICKHOCTh BEIIECTB K ONPEAeNEHHOMY KJIacCy COCOUHEHHH MO (hopMynaMm, BHA XHUMUYECKOW CBSI3H
(KoBaJICHTHAsI M NOHHAs) B HEOPTraHUUECKUX COCANHEHNUSX;
packpeiBath cMbIci Ilepuoauueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATH IOHUMAHUE IEPUOANYECKOM 3aBUCUMOCTH
CBOMCTB XHMHUYECKUX DJIEMEHTOB OT UX NONOKeHUs B Ilepnonuueckoil cHCTeME, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHs, 3aKOHa ABOTaIpo;
OINUCHIBATh U XapakTepu3oBaTh Tabununyto (opmy Ilepromuueckoil cucTteMbl XUMHYECKUX SJIEMEHTOB: Pa3iH4yaTh MOHATHUS
«rnaBHas noarpynma (A-Tpymma)» u «mobouyHas mnoarpymma (b-rpymma)», mansle W OONBIIME TEPHOABI, COOTHOCHUTH
o003HaueHHs, KOTOpble MMeloTcs B Tabmmue «llepmonmmdeckas cuctemMa xuMudeckux snementos JI. VM. MenneneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOECHHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsi S1pa, 00Iee YHCIIO 3JIEKTPOHOB U
pacnpeneneHue ux 1o 3JIeKTPOHHBIM CIIOAM);
KIacCU(UIIMPOBAaTh XMMHUYECKHE JIJICMEHTHI, HEOPraHWYeCKHE BEIIEeCTBA, XMMHYECKHE peakuuu (M0 YHCIy M COCTaBy
YYacTBYIOIIHUX B PEAKIMU BELIECTB, 10 TEINIOBOMY 3G (EKTY);
XapakTepu3oBaTh (OMHCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIECTB pPa3jIMYHBIX KIIACCOB, IMOJTBEPK/Aas OIHCAHUE
IIPUMEPAMHU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOMIMX XUMHUYECKUX PEAKIHA;
IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaUYE€CTBEHHOIO COCTaBa, BO3MOXKHOCTU MPOTEKAHUS XMMUYECKUX
IIPEeBpAILEHUN B PAa3IHUHBIX YCIOBUSX;
BBIUUCIIATE OTHOCHTENBHYIO MOJIEKYJSPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JIOJIO0 XHMUYECKOTO IEMEHTa II0
(opMyJie COeMHEHNS, MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, IPOBOIUTH PAacUEThI O YPAaBHEHUIO XMMUYECKOH PeaKIn;
IIPUMEHSTHh OCHOBHBIE OTIEpPaIlMi MBICIIUTEIIFHOMN IS TeIFHOCTH — aHAJINU3 U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHCTEMaTH3alIuIo,
KJIacCU()MKAIUIO, BBIIBICHNE MPUUYMHHO--CICICTBEHHBIX CBS3€H — AJISI M3Y4YEHUS CBONCTB BEIIECTB U XMMHYECKUX PEAKIIMH,
€CTECTBEHHO-HAayYHBIC METOJbl MO3HAaHMS — HAONIOAEHHE, W3MEPEHHE, MOJEIMPOBAHNE, O3KCIEPUMEHT (peanbHbI |
MBICJICHHBI );
CJIeJ0BaTh MPaBWJIaM IOJIb30BAaHI XUMHUIECKOH TOCY 0N M TaO0paTOPHBIM 000pyAOBaHHUEM, a TAKXKe IIpaBHIaM OOpaIeHNs C
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKLMSIMH I10 BBIIIOJHEHUIO J1a0OPAaTOPHBIX XMMHYECKHX OINBITOB IO IOJYYEHHIO M
coOMpaHuIo Ta3000pa3HbIX BelecTB (BOAOpO/Ia M KMCIOPO/ia), IPUTOTOBICHUIO PACTBOPOB C OIPEACIEHHON MaccoBOM jomnei
PacTBOPEHHOTO BEIIECTBA, INIAHWPOBATH M MMPOBOJANUTH XUMHUECKUE IKCTIEPHIMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB IIENI0UeH U
KHCIIOT ¢ TIOMONIBIO MHAUKATOPOB (JIaAKMYyC, heHONPTaIeHH, METHIIOPaHX U JPYTHE).

K koHIy 00yueHus B 9 Kj1acce npeMeTHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y
00yJaromuxcsi yMEHUH:
PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MTOHATHI: XUMHUYECKHN 3JIEMEHT, aTOM, MOJIEKyJIa, MOH, KATHOH, aHUOH, ITPOCTOE
BEIIECTBO, CIOXKHOE BEIIECTBO, BAJCHTHOCTb, JJIEKTPOOTPHULATENBHOCTh, CTEHNEHb OKHCIECHHS, XMMHYECKas peakius,
XUMHUYECKasl CBs3b, TeIIoBOW 3(dexT peakuuu, Mojib, MOJAPHBIH O0BEM, pPACTBOp, 3JEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPONIUTHYECKAsl TUCCOIMALNS, PEaKIHH HOHHOTO OOMEeHa, KaTaau3aTop, XHMHYECKOE paBHOBecHe, OOpaTHMbIE H
HeoOpaTUMbIe pPEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAaKIWH, OKHCINTENb, BOCCTAHOBHUTENb, OKHCICHUE H
BOCCTAaHOBJICHHUE, AJIOTPOIIHS, aM(pOTEPHOCTb, XUMUYECKast CBA3b (KOBAJIECHTHAs, MOHHAs, METAJUIMYECKas), KpHUCTAJUINIECKast



pemérka, KOppO3Hsi METaIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW pEaklHH, NpenesibHO Jomyctumas koHueHtpauus I1JIK
BEILIECTBA;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHH W NMPUMEHATH 3TU IMOHATHS NPH ONHMCAHWHU BEIIECTB M HX
MIPEBPALLECHUI;

UCIIONIb30BaTh XMMHUYECKYIO CUMBOJIUKY JJIsl COCTAaBIICHUS (hOPMYIT BEIIECTB M YPABHEHU I XMMUUECKHX PEAKLII;

ONpENENsATh BaJCHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX DJIEMEHTOB B COEAMHEHUSIX pa3lIMuHOTO COCTaBa,
MIPUHAJIC)KHOCTD BEIECTB K OMNPENENEHHOMY KIacCy COCIWHEHMH Mo (GopMyiaM, BHJ XUMHYECKOW CBSI3M (KOBAaJCHTHAS,
MOHHAs, METAJUINYECKast) B HEOPIraHUUECKUX COCTMHEHMSIX, 3apsi]] HOHA [0 XMMUUECKOH (opMyJie, XapaKkTep Cpeabl B BOAHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAIIINYECKON PEIETKH KOHKPETHOTO BEIECTBA;

packpeiBath cMbicn Ilepuoanueckoro 3akona JI. M. MenneneeBa M AEMOHCTPUpPOBAaTb €ro IMOHUMAaHHE: ONHUCHIBATH U
XapaxTepu3oBaTh TabmmuHyro Qopmy Ileprmoandeckoil CHCTEMBI XMMHYECKHX 3JIEMEHTOB: pa3indaTh IOHATHA «IJIaBHAS
noArpymmna (A-rpynmna)» u «nodouHas moxarpymnmna (b-rpymma)», Manele W OosblMe MEPHOIBI, COOTHOCHTh OOO3HAUYCHMS,
KOTOpBIE UMEIOTCSI B MEPHOANIECKON TAOIMIE, C YHCIOBBIMHE XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB
(coctaB m 3apsnm smpa, oOmiee YWCIIO AIIEKTPOHOB WM pACHpefelicHHe WX IO D3JICKTPOHHBIM CJIOSM), OOBACHATH OOIIHe
3aKOHOMEPHOCTHU B UBMCHCHUUN CBOMCTB 3JIEMEHTOB U MX COG}II/IHeHI/Iﬁ B nIpe€acjiax MaJibIX MEPUOAOB U TJIABHBIX MOATpYyMI C
y‘-IéTOM CTpPOCHU UX aTOMOB;

KIacCU(UIIMPOBAaTh XMMHYECKHE JIICMEHTHI, HEOPraHWYECKHE BEIIECTBA, XMMHYECKHE peakuuu (M0 YHCIy WM COCTaBY
YYacCTBYIOIIUX B pEAKIUU BEUICCTB, 10 TCINIOBOMY 3¢)¢)CKT}/, 10 U3MEHEHUIO CTEIICHEH OKMCIICHUS XUMHUYSCKHUX SHGMCHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOIIHE U ceNU(PUISCKAC XUMUIECKAE CBOMCTBA TIPOCTHIX U CIIOXKHBIX BEIECTB, ITOITBEPIKAAS
OTMCaHUE IPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YPABHEHHUI COOTBETCTBYIONINX XUMHUUECKUX PEAKIUH;

COCTaBIISITh yPaBHEHHS JIEKTPOIUTHUCCKOIN IHUCCONMAIMN KUCIIOT, IIE0YeH M COJICH, MOJHBIE W COKPALIEHHbIC YPaBHEHUS
peakuuii HOHHOTO 0OMeHa, YpaBHEHUS PeaKIIfid, MOATBEPKIAIONINX CYIIECTBOBAHNE T€HETUYECKOU CBSI3M MEXKIY BEIIECTBAMHU
Pa3JINYHBIX KJIACCOB,;

PacKpbIBaTh CYITHOCTh OKHCINTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI ITOCPEACTBOM COCTABICHUS 3JCKTPOHHOTO OaaHca 3THUX
peaxkuuii;

MIPOTHO3UPOBATH CBOMCTBa BCHICCTB B 3aBUCUMOCTH OT UX CTPOCHUS, BOBMOXKXHOCTH MPOTCKAHNUA XUMHWYCCKUX HpeBpaIlIeHI/Iﬁ B
Pa3JINYHBIX YCIOBHSX;

BBIYHCIIATh OTHOCHTENILHYIO MOJIEKYJISIPHYIO M MOJISIPDHYIO MAacChl BEIIECTB, MAacCOBYIO JOJII0 XMMHUYECKOTO DJIEMEHTa IO
(bopMyJie COeIMHEHNS], MAaCCOBYIO JIOJNIIO BELIECTBA B PACTBOPE, NPOBOAUTH PACUETHI 10 YPABHEHHIO XUMHYECKOW peaKilny;
co0JIo/1aTh NpaBHiIa MOJIB30BaHUSI XMMHUUECKOH MOCY0H 1 1abopaTOpHEIM 000pyI0BaHHEM, a TaKkKe MPpaBmia 0OpaIeHHs C
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKLUSIMH I10 BBITOJHEHUIO JTa0OPAaTOPHBIX XMMHYECKHX OIBITOB IO IOJYYEHHIO H
coOMpaHuIo Ta3000pa3HbIX BENIECTB (aMMHUAKa U YTIIEKUCIIOTO Ta3a);

MIPOBO/ANTD PEAKINH, TOATBEP>KAAIOIINE KAUeCTBEHHBIH COCTAB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHA-,
Opomun-, woxua-, kapoonar-, ¢ocdar-, cumkar-, cyiab(ar-, THAPOKCHUI-HOHBI, KaTHOHBl aMMOHHUS M HOHBI M3YyYEHHBIX
METAJUIOB, IPUCYTCTBYIOUINE B BOAHBIX pPACTBOPAX HEOPraHNMYCCKUX BEIIECTB,

MIPUMEHSTh OCHOBHBIE OTIEPAIMU MBICIUTEIbHOM AESTEIBHOCTH — aHAJIM3 U CHHTE3, CpPaBHEHUE, 0000IICHUE, CHCTEMATH3AlIHIO,
BBISIBJICHUE IPUIMHHO-CIIEJICTBEHHBIX CBSI3€H — JUUI N3yUCHNUS CBOMCTB BEIIECTB ¥ XMMHUUECKHUX PEaKLUii, €CTECTBEHHO-HAyYHbIC
METO/IbI TIO3HAHUS — HAOJIOCHNE, U3MEPEHUE, MOICIUPOBAHKE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne KoanyecTBo yacos
n/n HaumMmeHnoBaHnue a3aeJI0B U TeEM NPOorpaMmmMbl BHeKTPOHHbIe (an)pOBl)Ie)
p porp Beero KoHTpoabHbIe TpakTuyeckue 06PA30BATENBHBIE PECYPChE
padoThI padoThI

Paznen 1. IlepBoHayajibHble XUMHYECKHE TOHATHS

Xumus — BaxkHast 0071aCTh €CTECTBO3HAHMS U

1.1 N 5 2 Bubnuoteka IJOK https://m.edsoo.ru/7f41837¢
IMMPAKTHYCCKOUN ACATCIbHOCTU YCJIOBCKaA

1.2 BemiecTBa n XuMI4ECKUE PeaKInn 15 1 Bu6mmoreka L{OK https://m.edsoo.ru/7f41837¢

Pa3znen 2. BaxkHeiinue npeacTaBuTe Il HEOPTAHNYECKUX BelECTB

2.1 Boznyx. Kucnopon. Tlonstie 06 okcunax 6 Bu6amorexa LIOK https://m.edsoo.ru/7f41837¢
2.2 Bonopox.Ilonsitue 0 KMCIOTaX M COJAX 8 1 bubnuorexa LIOK https://m.edsoo.ru/7f41837¢
2.3 Bopna. PactBopsl. [lonsTie 06 OCHOBaHMSX 5 1 1 Bbubnuoteka LIOK https://m.edsoo.ru/7f41837¢c
2.4 OcHOBHBIE KITACChI HEOPraHMYECKUX COCIMHCHNUI 11 1 1 Bbubnuorexa LIOK https://m.edsoo.ru/7f41837¢c

Paspea 3. [lepnoanyecknii 3axkoH u Ilepnoauyeckasi cucreMa xumudeckux dieMeHToB JI. U. Mengeneesa. CtpoeHne aToMoB. XHUMHYeCKas CBA3b.
OKHCINTETBbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH
Ilepunonnuecknii 3axoH u [lepuonnueckas cucreMma

3.1 xumudeckux anemenTos JI. M. Mennene-esa. 7 Bbubnuorexa LIOK https://m.edsoo.ru/7f41837¢

Crpoenue atoma

Xumuueckast cBs3b. OKUCIUTENLHO-

3.2 8 1 bubmuoreka ITOK https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIbHBIC PEAKIIUN

PesepBHOE Bpems 3 Bbub6nunoreka LIOK https://m.edsoo.ru/7f41837c

OBHIEE KOJIMYECTBO YACOB 110 NTIPOT'PAMME 68 4 5
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9 KVIACC

N HaunMeHoBaHue pa3jesioB U TeM NPOIrpPaMMBbl et aees JICKTPOHHbIE (1M BPOBLIE)
/i pa3n porp Beero KonTpoububie TpakTH4ecKue 06pa3oBaTeIbHbIE Pecypehl
padoTsl padoThI
Pa3nen 1. BeuecTBO U XUMHYECKHE PeaKIUU
11 Iostopenue u yriybnemue snanmii 0CHOBHbIX 5 1 Bu6mnorexa LIOK https://m.edsoo.ru/7f41a636
pasznenoB Kypca 8§ Kiacca
1.2 OCHOBHbIE 3aKOHOMEPHOCTH XMMHYECKUX PEAKITUH 4 bubmorexa LIOK https://m.edsoo.ru/7f41a636
1.3 OJICKTPONTHHECKA UCCOUMALIA. XMMHUHECKHC 8 1 1 bubunoreka ITOK https://m.edsoo.ru/7f41a636
peaKIiy B pacTBOPax
Pa3znen 2. HeMeTanibl 4 MX COeIMHEHUSI
2.1 Obitast XapaKTCPUCTHKA XUMHHUCCKHX YICMCHTOR 4 1 bu6unoreka ITOK https://m.edsoo.ru/7f41a636
VIIA-rpynmns!. ["anorens
2.2 Obmas xap AKTCPUCTHIE XMMIHECKIX STIEMEHTOB 6 bubinorexa LIOK https://m.edsoo.ru/7f41a636
VIA-rpynmsl. Cepa u e€ coemnHeHMs
2.3 OOlmast XapakTepuCTHKA XUMHICCKHX SICMEHTOB VA- 7 1 bubinorexa LIOK https://m.edsoo.ru/7f41a636
rpynnbl. A30T, pochop U X COeqMHESHUS
2.4 Obmias xapaxTepucTiKa XHMH%C? HX SJICMCHTOB 8 1 2 Bbubnunoreka ITOK https://m.edsoo.ru/7f41a636
IVA-rpynnsl. Yriepoa 1 KpeMHUI H UX COETUHEHUS
Pa3zpnen 3. MeTajlibl U MX COeIMHEHUSI
3.1 OO0mue CBOMCTBA METAIIJIOB 4 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxneiine MeTayuisl 1 UX COSIUHEHUS 16 1 2 Bubimoreka IOK https://m.edsoo.ru/7f41a636
Pa3znen 4. Xumus 4 OKpy:Kawuias cpeaa
4.1 BenecTBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bubnunoreka IJOK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpemst 3 bubanoreka LIOK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4 7
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xwuwmus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A., AKuHOHEpHOE
obmectBo «M3marenscTBo «IIpocBerieHne»

2. Xumusa, 8 kmacc/ Pymsutuc TI'.E., ®enpaman @.I'., AxumonepHoe oOIIECTBO
«3narenscTBO «IIpocBemieHuney

3. Xwuwmus, 8 kinacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A. A. u npyrue; moj
penakuueit Jlyauna B.B., Akimoneproe o0miectBo «M3aarenbetBo «IIpocBenienres

4. Xuwmwus, 9 xnacc/, Ky3nenosa H.E., Tutoa U.M., 'apa H.H. AkimonepHoe 0011ecTBo
«3narenscTBO «IIpocBemieHuney

5. Xumus, 9 xnacc/ 'abpuensia O.C., Octpoymor W.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3aarenscTBO «IIpocBenicHme)»

6. Xwumms, 9 wmacc/ Pymsuruc I.E., ®empaman @.I'., AkmuoHepHOE O0OIIECTBO
«3narenscTBO «IIpocBenieHue»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU HHTEPHET

https://edsoo.ru/mr-himiya
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