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MNOACHUTEJIbHAS 3AIINCKA

[IporpaMMa 1Mo XUMHUM Ha ypOBHE OCHOBHOIO 0OIEro oOpa3oBaHUs COCTaBJI€HAa Ha
OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOCHHMS OCHOBHOW 0OOpa3oBaTeIbHON MPOTrPaMMBbI
OCHOBHOTo o0mero oOpaszoBanms, mpeactaBieHHbIx B PI'OC OOO, a Takke Ha OCHOBE
denepanpHOll pabodeld MpPOrpaMMbl BOCIHTAHUS M C YYETOM KOHIICTIIIMM TPENOIaBaHUS
yaeOHOro npeameTa «XUMHs» B 00pa3oBaTeIbHbIX opranu3aiusx Poccuiickoit deaepanum.

[IporpaMmMa mo xuMuM Aa€T MpeNCTaBICHHE O LENiX, OOIel cTpareruu oOydyeHwus,
BOCIIUTAHUSI U Pa3BUTHA OOYYAIOIIMXCS CpPEACTBaMHU YYEOHOTO IpEeaMETa, YCTaHaBIMBAET
o0s3aTeNbHOE MPEIMETHOE COJEp)KaHUE, MPelyCMaTpUBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYPHUPOBAHHUE TIO pa3zesiaM ¥ TeMaM MPOrpaMMbl IO XUMHUH, ONPEACIISeT KOJTUUYECTBECHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEMYIO IOCIIe0BAaTEIbHOCTD
U3YUCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKU yd4eOHOTO
mporecca, BO3pacTHBIX 0COOCHHOCTEN 00ydaromuxcsi, onpeaeseT BO3SMOKHOCTU MpeaMeTa AJis
peanu3anuy TpeOOBaHUH K pe3yIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEeIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus, a TAakKe TPeOOBaHUM K pe3yJbTaTaM 00yUeHUS] XUMHHI
Ha YypOBHE LeNeld W3ydeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOM
JEATETLHOCTH 00YUYaIOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJIep KaHMUS.

3HaHHE XUMUU CIYXKHUT OCHOBOM AJisi POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIETOCs, €ro
NpECTaBICHUN O MaTepUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPUPOJIE, O MYTSIX
pemieHust TI00anbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTUS YEJIOBEYECTBA — CBHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON Oe30macHOCTH, TPoOIIeM 31paBOOXPaHEHUS.

N3ydenne xumun:

CIOCOOCTBYET pealin3allii BO3MOXKHOCTEH /Il CaMOPa3BUTHA U (OPMUPOBAHHS KYIbTYPHI
JUYHOCTH, €€ 001Iel 1 (GyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHKE MBIIUICHUS M TBOPUYECKUX CITOCOOHOCTEH O0ydJaroIIMXCs,
HaBBIKOB nux CaMOCTOSITCIILHOU yqe6H0171 ACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX )41
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIIOBCCIHCBHOW JKHU3HH, TaK W B
po(hecCHOHANBEHOM e TEILHOCTH;

3HAKOMHT CO CHenu(UKOW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIETIOCTHOTO
B3IJIAJla Ha E€IUHCTBO TMPUPOABI U  YEJIOBEKa, SBIAECTCS OTBETCTBEHHBIM  3TalloM
B (hOPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0yYarOUINXCS;

croco0cTByeT (OPMHUPOBAHHMIO I[EHHOCTHOTO OTHOIICHHUS K €CTECTBCHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTHMYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBlieHUs B OOYYEHHH XUMHMH O0ECIEeYMBAIOTCS CHELU(PHUKON COAEpIKaHUS
y4eOHOro NpeaMeTa, KOTOPbIM SBIISETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0il HAyKH XMMHHU Ha OTpPEAEIEHHOM dTare e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero 0Opa3oBaHMsI OPUCHTHPOBAH HA OCBOCHUE
00y4aroIUMHUCS CUCTEMBI IePBOHAYAIBHBIX MOHSATHI XHMHH, OCHOB HEOPTaHHMYECKOW XUMUH U
HCKOTOPBIX OTACIIbHBIX 3HAYNMBbIX HOHATHUHU OpFaHH‘IeCKOﬁ XUMHHU.

CtpykTypa comep aHHUs IPOrpaMMbl 10 XUMHHU C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojepaHue CKIAAbIBACTCS W3 CUCTEMbl MOHSATHI O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 1O MPUHLHUITY IOCIEIOBATEILHOTO PA3BUTHs 3HAHHM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— ATOMHO-MOIJICKYJISIPHOI'0 YYCHHU KAaK OCHOBBI BCEIO €CTCCTBO3HAHMS,

Ilepuoanueckoro 3akoHa [[. . MeHneneeBa kak OCHOBHOTO 3aKOHA XMMHUH,
- yLIGHI/I}I (0] CTpOGHI/II/I aToMa u XI/IMI/I‘IGCKOI\/'I CBs3U,
— MpeACTaBIECHUN 00 dMEKTPOTUTHUECKON TUCCOIMAIIMY BEUIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPHUBAIOTCS HA OCHOBE SMIMPHYECKU IOJYYEHHBIX M
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCJIEIOBATENIBHO OT OJHOTO YPOBHS K JApPYromy,
BBIMOJHAS (QYHKIUM OOBSICHEHHS U MPOTHO3HPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoenue mporpamMmbl 10 XHMHH CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEJCTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHHUIO M METOJIaM MO3HaHus B Hayke. M3yuenune xumun
OPOMCXOMUT C TPHUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5-7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Tpy n3yyeHun XuMHUM NPOUCXOAUT (HOPMHUPOBAHNE 3HAHUHM OCHOB XMMUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JIEATEITFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajada y4eOHOro NpeaMeTa COCTOUT B (POPMUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIIHMX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKH, B
NprOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS [TPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIuil, B
(GOpMHpPOBAaHMM U pPa3BUTHM [IO3HABATEIbHBIX YMEHMM M MX IPUMEHEHMH B Yy4eOHO-
MIO3HABATEILHOM U yueOHO-MCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpalleHus C BELECTBAMU B IIOBCEIHEBHON KU3HH.

[lpn m3ydeHNM XMMHUHM HAa YPOBHE OCHOBHOTO OOINETr0 OOpa3oBaHUsSI Ba)KHOE 3HAYCHUE
npuoOpenu Takue ey, Kak:

— ¢opMHpOBaHUE HMHTEIUIEKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K caM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HHU,

— HalpaBJICHHOCTh OOy4YeHHs Ha CHUCTEMaTHYeCKOe NpPUOOLICHHE OO0yYaommxes K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHMA,
(GOopMUPYIONIIIM MOTHBALIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUH;



— obecrieueHre YCJIOBHH, CIOCOOCTBYIOIUX MPUOOPETCHUIO OOYYAIOMIMMHUCS —OIIbITa
pa3HooOpa3HOW NEesATENFHOCTH, TIO3HAHUS W CaMOIIO3HAHWMSI, KJIFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBbHOC 3HAUCHUC IJISI PA3JIMYHBIX BUOOB JCATCIIBHOCTH,

— ¢opmupoBanue 001Iel (HyHKIIMOHATHLHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTHU, B TOM
YHclie YMEHHH OOBSCHATh M OICHHUBATH SIBJICHHUS OKPY)KAIOLIETO MHpPA, HCIONB3Ysl 3HAHHS H
OTBIT, TOJYYCHHBIE TPU MU3IYUYEHUU XHUMHUU, NPUMEHATh UX TMpPH pENICHHH MpodiieM B
MMOBCETHEBHOM KU3HU U TPYAOBOU IEATEIBLHOCTH;

— ¢opMHpoBaHuE y 00y4arOIUXCsl TYMaHUCTUYECKUX OTHOUIEHUH, TOHMMAaHUs [IEHHOCTU
XMMHUYECKUX 3HAHUN Ul BBIPAOOTKM SKOJIOTMYECKH II€JeCOO0pa3HOro MoBeICHHsI B OBITY U
TPYIOBOM JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOErO 3J0POBbS U OKPYXKAOLICH MPUPOIHOMI
Cpensl;

— pa3BUTHE MOTHBAIMH K 00y4YEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHSI OOIIEYEIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis ¥ HaNPaBJICHHOCTH AaJbHEHIIero 00yueHusl.

OO01mee 4uCIO 4acoB, OTBENEHHBIX NJIS M3YYCHHS] XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaisieT 136 dacoB: B § kiacce — 68 yacoB (2 gaca B Hefieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiib XMMUM B KWU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. Dusnueckue CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsiTue o
METO/ax MOo3HaHMs B XMMUU. UncTele BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3IeMEHTbl. CHUMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
[TpocTsie u clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Mmacca. MaccoBasi 10J11 XUMHUYECKOI'0 2JIEMEHTA B COSIMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €HHHUL BemecTBa. Pacuérsl o opmynaM XUMUYECKHX COCAMHEHU.

®usnyeckue M XUMHYECKHE SIBICHUSA. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCTB. XuMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peakuui
(coenuHeHus, pa3IoKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (DPU3NYECKUX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TIJIaBJICHUE BOCKA, TasTHUE JIba,
pacThpaHue caxapa B CTYIKE, KUIIEHHE U KOHAEHCALUs BOJAbI) U XUMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMO/ICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HaOII01eHHEe
M ONHCAaHHWE TPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakuuid (pas3iokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (ll), m3ydenme crmoco6oB
pa3feneHuss cCMecel: C IOMOIIbI0 MarHura, (pUIbTpOBAaHWE, BBIMAPHUBAHME, IUCTHIUIALNA,
xpomarorpadus, TpOBEIECHHE OUYUCTKH TIOBAapEHHOW COJM, HAOJIOJEHUE M ONHCAHHE
pe3yNbTaToOB TMPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacchl, CO3JaHUE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaskHeiinue npeacTaBUTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31eMEHT M IIPOCTOE BEILLIECTBO.
Haxosxxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenne xucimopoga. CrocoObl MOMydeHHsS] KHCIOpPOAa B JlabOpaTOpu W
npoMmblIIieHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporiHas MOAU(PHUKAIHS
KHCIIOpOJa.

TennoBoir 3(pdekT XUMHUYECKOW peakluv, TEPMOXMMHYECKHE YypaBHEHHS, JK30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOIIMBO: Yroib M METaH. 3arps3HeHHe BO31yXa, YCHIIEHUE
NapHUKOBOTO P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bogopon — oanemeHT M mnpocroe BemecTBo. HaxokaeHue BoxopoAa B IMPUPOJE,
buznyeckre 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILICHHbIE pacTBOpBl. PacTBopuMocTh BellecTB B Boie. MaccoBas 10Js BeEIleCTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OcCHOBaHUs. Poyib pacTBOpPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYHCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coJyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIEC, aM(poTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
oKkcuA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Kiaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
HomeHnknarypa ocHoBanuii. Pusndeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa kucioT. Psan akruBHoctu metamioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenknarypa coneil. ®duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMeHm:

Ka4eCTBEHHOE OIPEICIICHUE COIECPIKaHUs KUCIOpOoJa B BO3JyXe, MOJTydyeHHEe, COOMpaHue,
pacro3HaBaHMEe M HM3YyY€HHE CBOMCTB KHUCIOpOJa, HAOIOJIEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3llaMyd OKCHJIOB M OIKMCAHUE HMX CBOWCTB, MOJy4YeHHE, COOMpaHHE, paclo3HaBaHUE H
U3ydeHHe CBOWCTB BOAOpoaa (ropeHue), B3ammojeiictBue Bojopona ¢ okcugom wmeau (1)
(BO3MOYXHO HCTIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOEHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHICTBHE BOJBl C MeETaIaMH (HAaTpUeM U KayblueM) (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), HCCIIEJOBaHNE OOPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, U3ydyeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHOM KHMCIOTHI, KHMCIOT C METAJUIAMU,
peakuui HEUTpanu3aluu, IO0JIYy4EeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COETUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckass cucremMa xumudeckux sjiementos JI. M.
MenpeseeBa. Ctpoenne aToM0B. XUMHYeCKas CBsI3b. OKHCINTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUNA XUMHUYECKUX »dyieMeHToB. [loHsTHE O rpynmax
CXOJHBIX 3JEMEHTOB (IIE€JIOYHBIE U HIETOYHO3EMENbHBIE METAIUIBI, TaJIOTEHbl, UHEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOphIe 00pa3yloT aM(OTEpHBIE OKCUIBI H THAPOKCUIBI.

Ilepuonnueckuii 3akoH. llepmogmyeckass cucrema XuUMHUYecKHX »diemeHtoB [, .
MenneneeBa. KoporkomepuoaHas W ayMHHONEpUOaHAs ¢opmbl [lepuoanyueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproandeckoit CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKAa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XMMHUYECKUX JJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. Jl. 1. Mennenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAaHOBUTENBHBIE  peakiuu. lIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

U3y4eHHEe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCIOT W IIEJI0YEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMii (TOpeHHE, peaKluu pa3iokKeHUs, COeTUHEHHS).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYIECTBIIAETCS
yepe3 MHCMONb30BaHME Kak OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHH, TaKk U TOHSATHI,
SIBJISIFOILIMXCS] CUCTEMHBIMHU ISl OTAEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIMKJIA.

OOue ecTeCTBEHHO--HAy4YHbIC TOHATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaIKW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HKCIIEPUMEHT,
MOJIEJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, W30TOIIbI,
pPaZnoOaKTUBHOCTb, MOJIEKYJA, SJCKTPUYECKHH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYeCKasi peaKIust

Ilepuonuueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kaaus, KIbLHUS W HX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XMMHUYECKOW CBA3M. THIBI KPUCTALIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THNA KPHUCTAUIMYECKOM PEMIETKM U BUJA XUMUYECKOU
CBS3U.

Knaccudukanus m HOMEHKIATypa HEOpPraHHMYECKHX BeHIeCTB. XHMMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJacCaM HEOPraHMYECKUX COEIMHEHUM, NeHEeTHYeCcKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanusa XuMU4YecKUX peaklui Mo pa3InYHbIM MpHU3HAKaM (10 YHUCIY U COCTaBy
YYaCTBYIOUIMX B PEaKIUH BELIECTB, MO TEMJIOBOMY 3(QeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 1O O0OpaTUMOCTH, MO YYaCTHIO KaTajln3aropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie O CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMHUYECKMX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. IloHsatne o XumuueckoM paBHOBecHH. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBl€eHHE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCTIOJIb30BaHHEM METO/A AIIEKTPOHHOTO OaaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI,
QHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C pPa3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccoruanyi. CHIBHBIC U CTa0bIe AIEKTPOIHTHI.

Peakumu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbE peakIUud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaJUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCIIEJOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHMUYECKOM pEakUuu OT BO3ICHCTBUS pa3IMUYHBIX
(akTOpOB, MCCIEIOBAHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KHUCJIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUs pPEaKIMid MOHHOro oOMeHa (oOpa3oBaHuUe
ocajka, BbIJCIIEHHE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WJUTFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu Pa3jIokKEHHUS, COCTUHECHHUS),
pacrmo3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pelIeHre YKCIIePUMEHTaIbHBIX 3aa4.

HemeTranibl 1 UX coeIUHEHUS

OOmast xapaktepucTuka TrajoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHue U (pU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMETaJlIaMH,
mienouamu).  XusopoBopopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPOa Ha OpraHu3M 4elloBeKa. BaxxHenmue XJopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepuctuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (pU3MUYECKUE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYECKHue CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCUIOB. CepHasi KHCIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWCTBA
(oOme Kak TMpencTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
Jeallde B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi CepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COeAMHEHHMH B Tpupoae. XUMHUUECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLIECHUS.

OO6mas xapaktepuctuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHMs. A30T, paclpocTpaHeHHEe B Mpupone, QU3NYECKHEe Hu
XUMHUYecKHe cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero (u3ndeckue U XUMHYECKUEe
CBOICTBa, Moy4deHue u npuMeHeHue. Comu aMMOHUS, X (PU3HYECKHEe U XUMUYECKUE CBOMCTBA,
npuMmeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THAas KUCIOTa, €€ IMOJy4eHHE,
bu3nveckue W XHMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOUYBBI M BOAoEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
doctopa, puznyeckue u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas kKucioTa,
bu3nYecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MUHEpaIbHBIX YI0OpECHHH.

OObmas xapakrepuctuka 31eMeHTOB |VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJEPOJ, alIOTPOIHBIE MOAU(DHUKAIINY, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XuMUIeCKue cBorcTBa. AncopOums. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux (pU3NYecKue U XMMUYECKHE CBOWCTBA, JEWCTBHUE HA KMBBIE OPTaHU3MBI,
MOJyYCHUE U TIPUMEHEHHE. DKOJIOTUYECKHE MPOOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddekr. YrompHas kucinora u eé
coiu, UX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonp3oBaHme  KapOOHATOB B OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX YTiepoia
(MeTaH, »TaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
WMCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX poJIb B OBITY M IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeNOBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX M HEOPTaHNYECKUX COCTUHEHHI.

Kpemunii, ero ¢usmveckne M XHUMHUUYECKHE CBOWCTBA, TOJYYCHHE M IPUMEHEHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBneHuss o0 okcune kpemuaus (V) u
KpEeMHUEBOM kuciioTe. CUITMKATHI, UX WCIIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiimme
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMeHm:

U3ydeHHe 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, TPOBEACHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TajOreHOB UM MX COEIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEPHAJIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHOW CEpPHOMU
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOUN peakiuu Ha cyibpaT-HOH W HaONIOJeHUE MpH3HaKa e
POTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (GOCPOPHBIX yI0OpEHNUH,
MoJlyueHue, coOupaHue, pacro3HaBaHME M H3YYEHHE CBOICTB aMMHaka, TIpPOBEICHUE
KAueCTBCHHBIX peaknuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHATIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIICGHHE C TPOIECCOM aACOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOTyuyeHUE, cCOOUpaHue, paclo3HaBaHUe
¥ U3YyYCHHUE CBOWCTB YTIIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX pPEaKkIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3y4YEHHE TPU3HAKOB HX TMPOTEKaHHs, O3HAKOMJIEHHE C TNpPOAYKLHEH
CHJIMKAaTHOW MPOMBIIIJICHHOCTH, PEUIeHHe SKCIEepUMEHTANbHBIX 337a4y Mo Teme «Baxueilmue
HEMETAIUIBl U KX COCTUHEHUS.



MeTajiibl M UX COEIHMHEHUS

OO0masi xapakTepUCTUKA XHUMHYECKHX OJJIIEMEHTOB — METa/LIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemeHTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTalinueckas CBSI3b M METAJNIMYECKas KpHUCTaJUTMYecKast
peléTKa. DJNEKTPOXUMUYECKUN ps HaNpsbKeHW MeTtauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX 0T KOppo3uu. CriaBsl (CTajib, YyTr'yH, JIOPATIOMUHHUNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTauibl: TTookeHue B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoje. PU3NUECKUEe U XUMHUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kaiust). OKCUIBI U THAPOKCUJIBI HATpHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB B UX COCTUHCHHIA.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KajdblUi: mosiokeHne B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MenpneneeBa, CTpoe€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYeCKue U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHenme coenruHEHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI U CITOCOOKI €€ YCTpaHEHUSI.

AnmoMuHuii: nonoxkeHue B Ilepumogmueckoil cucrteme Xumuuyeckux snemeHToB [l U.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/IA ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepuommueckodr cucrteMe xumuueckux osiementoB [l M.
MeHnneneeBa, CTpOEHUE aTOMa, HaxXOXAEHUE B Mpupojae. PuU3ndecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u comu skenesa (Il) m xenesa (ll), ux cocra, cmoiicTBa u
MOJIyYeHHE.

Xumuueckuil Ixcnepumenm:

O03HAaKOMJICHHE C 00pa3llaMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBaMH,
U3YYCHHUE PE3YNIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HWCIIOIBH30BaHHE BHUIEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUs U HATPUS C BOJOW (BO3MOYKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCIICIOBAHUE CBONCTB KECTKOW BOJBI, IMpOIECCa TOPEHHS >Kele3a B
KHCJIOposie  (BO3MOXXHO  HCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  IMPOTEKAHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, KalblUs, aIIOMUHUS, LUHKA, xene3a (I1) u xenesa
(1), meau (1), HaOMIOIEHUE U OMKMCAHUE MPOILIECCOB OKPAIIMBAHUS TIAMEHU MOHAMH HATpPUS,
KaJIis ¥ KaJbIs (BO3MOXKHO HCIIONB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOWCTB T'MJIPOKCHA AIFOMUHUS U THAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMe «BakHeHnIne MeTaJTbl U UX COSTUHEHUI.

XuMus M OKpyxKamouas cpeaa

BemectBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XWMHYECKHX peakiuii B ObiTy. IlepBas moMomp NpW XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpelbl (TpeeNibHas JOMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuil Ixkcnepumenm:

u3ydeHue o0pa3IioB MaTepUaAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XUMHUHU B 9 Kilacce OCYILECTBISETCS
4yepe3 HCIOJb30BAaHWE KaK OOIIMX EeCTECTBEHHO-HAyYHBIX TMIOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (aKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaOMIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA 3PQPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

®wuszmuka: Martepus, aroM, OSJEKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
paZIMOaKTHBHOCTh, MOJIEKYJIa, JJIGKTPHUECKUH 3apsiji, TPOBOJHUKH, IMOIYIPOBOJHUKH,
JUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHHWE BEIIECTBA, TIas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKasi pemETKa, CIUIaBbl, (PU3MYECKUE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, SKOCHCTEMa, MHHEPATbHBIE YIO0OpEHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOITaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTpaMMbl OCHOBHOTO o0OmHIeEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHMCKMMH  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIIMH 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M pacUIMpeHHe ONbITa JESITEeIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIE/IMI0, TIOHMMaHMs 3HAYCHHS XHUMHYECKOW HAyKH B KM3HH COBPEMEHHOTO OOILNECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMalMell O MEePeqOBbIX TOCTHXKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOHCTBE
Mupa 1 o0IIecTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

MPEJICTABICHUS] O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM YYEOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOINM B MpoLecce 3TON y4yeOHOH AesTeIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKHU CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUMN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHHSL:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIISIIOIIME OCHOBY ISt
NOHUMAaHMUs  CYIIHOCTH HAayyHOW KapTUHBl MHpA, TMPEICTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBA3SX UYEJIOBEKAa C MPHUPOJHON CPeloid, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXoauMBbIE Uil OOBSCHEHHs HaOJIOJaeMbIX IPOLECCOB U SBJICHUH, IO3HABATEIILHOM,
UH(POPMALIMOHHON M YNTATEIbCKON KYJIBTYphI, B TOM YHCIJIE HAaBBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMU TEKCTaMH, CIPABOYHOMN JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMHU CpEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIbCKONW AEATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) hopMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHME IICHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOToJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



nmpaBuj 0€30MaCHOCTH TPH OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KU3HU;

5) Tpy10BOT0 BOCTIUTAHUSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHHUIO Mpodeccuil U TpyAa pa3InyHOro poja, yBaKeHHe K
TpyAy U pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHMW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIWUBUIAYaTbHOW TPACKTOPUHU
POJODKCHHUST O0pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESATEIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATLCS B MPOodeccuoHaNbHOM cpere;

6) 9K0JIOrMYeCKOro BOCIUTAHUSA:

HKOJIOTMUYECKHU TIEJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0O M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TIICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MAaCHOTO MOBEJCHHS TP padoTe ¢ BEIIECTBAMU,
a TaKKe B CUTYaIUAX, YIPOXKAIOIINUX 37J0POBBIO U KU3HHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, JJIs pElICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEOH, sl TIOBBILICHHS YPOBHS 3KOJIOTHYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed WX pelieHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBINUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAJIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPe3yabTaTOB BBLICISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILIEHAYUYHBbIe TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUHoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABICHUE O
[IEJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHBEpCalIbHbIC yueOHbIE NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble o0OecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

YMEHHsI UCIOIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTHUSIMHU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIMNBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCyXAeHUs (MHIYKTUBHbBIC, 1eTyKTUBHBIC,
10 aHAJIOTHH), AeNIaTh BBIBOJbI U 3aKIIIOUCHUS;

YMEHHE MPUMEHSITh B MPOIEcCe MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUH, NPeoOpa3OBBIBATH IIUPOKO
NPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumMuueckass ¢GopMylna M ypaBHEHHE XHUMHUYECKOW peakluuu — TpU pelIeHud YydeOHo-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHX MOJETBHBIX MPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4a€MbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aeMBbIX IIpOIEccaxX U SBJICHUSIX.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

pUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMM M MPOBEICHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM IPOIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (HopMyIHMpOBaTh OOOOIIECHHS M BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yYMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3IUYHBIX BUOB
¥ QOpM MPEACTABICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJIIpHAst TUTepaTypa
XMMHUYECKOTO COZIEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO  HEJOCTOBEPHYIO MH(OpMaLINIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BBIITOJHEHHS YU€OHBIX U TIO3HABATENIbHBIX 3a/1a4
OTIpeNeNIEHHOr0 THUMA, MPHOOpETeHHEe OIbITa B 00JacTH HCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYypOil aKTUBHOTO HCIIOIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeACcTaBlICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH peEIIaeMbIe 3a/1a4yll HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOMHALUAMU;

YMEHHME HCMOJIb30BaTh M aHAJIM3UPOBATh B Mpolecce y4eOHOW U HCCIeA0BaTEIbCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOT0 X03sIiiCTBa U TpaHCIoOpTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPELBI.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble y4eOHbIe qelicTBHA:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxxnaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATH MOJyYSHHbIE Pe3yIbTaThl T03HABATEIBHOMN e TEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMbITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTa);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABAaTEIbHON U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MpPU PEUICHUH BO3HMUKAIOMIMX NpoOJieM Ha OCHOBE yuéra
0O0IIMX WHTEPECOB M COIJIACOBAHMS IMO3UIUN (0OCYXKIeHHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMS COBMECTHBIX ACHCTBHI, ONpPEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIbHO ONPENENSITh LeNU AesTebHOCTH, JIaHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMpAThH
HanOonee HS(QeKkTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M IO03HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpuT™M IEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJNY4YeHHs] HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MTOJIyYEHHOI'O pe3yjibTaTa 3asBJICHHON LENH,
YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpeyiaraéMble B yCIOBUU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTAaTOB IO OCBOCHHUIO OO0S3aTEIBLHOTO COACpMKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHON pabodell mporpamMMoM, BBIICISIOT: OCBOCHHBIC



o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JeHCTBHIA, crenuduueckue s
HpeI[MeTHOI\/'I O6J'IaCTI/I «XI/IMI/ISI», BUbBI ACATCIBHOCTHU IIO HOJ'Iy‘IeHI/IIO HOBOIo 3HaHHA, €TI0
UHTEpIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K koniy oOydeHus B 8 Kjacce IpeaMETHBIC pe3yIbTaThl HA 0Aa30BOM YPOBHE JIOJIXKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XMMHMYECKUX IMOHSTHI: aTOM, MOJEKYyJa, XUMUYECKHUIl
DJIIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJTHOPO/IHASI), BAJICHTHOCTHh, OTHOCUTENBbHAs aTOMHas W MOJCKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBass JOJs XUMHYECKOIo
9JIeMEHTa B COEJUHEHUH, MOJSPHBI OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKius, KIacCUPUKAIIHS
peaKuuii: peakiui COSAMHECHUS, PEAKIIUN PA3NIOKEHUs, PEAKIIUU 3aMEIEHUS, PEaKIIII
oOMeHa, K30- U YHJIOTEPMHUYECCKHE PEAKIINH, TEIIOBOM P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJION aToMa, aroMHas opOuTagb, paAuyC aToMa, XUMHUYECKas CBS3b,
MOJISIpHAsl W HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTUOH, AaHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MOHSITHSI TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpeNieNATh BAJCHTHOCTb aTOMOB 3JEMEHTOB B OMHApHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMCHTOB B OWHApHBIX COCAMHCHUSAX, MPUHAIIC)KHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHH 1o ¢opmynaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHUMaHHUE TMEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nonoxenus B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTaJipo;

OMKCHIBATh W XapakTepu3oBaTh TabmuuyHyto ¢opmy Ilepuogudeckoid CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3/inyaTh MOHATUS «rjaBHas moArpynmna (A-Tpymma)» u
«mmobounass moarpynma (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
0003HaueHHsI, KOTOphle UMetoTcss B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MenneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeeseHre ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIleCTBA, XMMHUECKHE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOIIMX B PEaKLUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, TOJATBEpXKJas  ONHWCAaHWE TPUMEpPaMH  MOJICKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHbBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peaklny;



MPUMEHSATh OCHOBHBIE OMNEPALMU MBICIUTEIBLHON ACATEIHHOCTH — aHAM3 U CUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTU3AINI0, KIAacCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
-CJIEZICTBEHHBIX CBA3€H — I U3YYEHUsI CBOWCTB BEIIECTB U XUMHUUYECKUX PEAKLUU,
€CTeCTBCHHO-HAyYHBIE ~ METOJbI  TO3HAHUS  —  HAOMIOJAeHWe,  W3MEpEHHeE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasbHbIM U MBICIICHHBIH);

CIeIOBaTh IMpaBWJIaM TIOJB30BAaHUS XHUMHUYECKOW TIOCYIOH H  J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U coOMpaHuIO0 ra3000pa3HBIX BeUIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 0 PACcIO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C TIOMOIILI0 MHAUKATOPOB (JTakmyc, peHodTanernt, METUIOpaHK U IPYTHUE).

K koHmy obydenust B 9 kjacce mpeaIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLIHXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHIA: XMMHUYECKUU SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BELIECTBO, BAJIEHTHOCTD,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas
CBS3b, TEIUIOBOM (PEeKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJIEKTPOIIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEaKIIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKHUCIHUTEIb,  BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHasi, HOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW pEakiuu, MpeaeabHO JO0ImycTUMast
koHneHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TOHATHH M MPUMEHSTH 3TU
MOHSTHS IIPH OMMCAHUH BEILIECTB U X MPEBPAICHHI;

UCIIONIb30BaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJICHHS (OpPMYyNT BEIIECTB U
YpaBHEHU XMMHUYECKUX PEAKIUN;

ONpeeNiATh BaJeHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BELIECTB K ONPEAeTIEHHOMY
KJIaCCy COENMHEHUH Mo (QopMmynaMm, BHA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METAJIJIMYeCKasl) B HEOPTaHWYECKUX COSAMHECHHSX, 3apsj HOHA IO XHUMHUYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIUHEHUH, THUI
KPUCTAIITMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbich Ilepuoguueckoro 3akona J[. M. MenaeneeBa u J€eMOHCTPUPOBATH
€ro NMOHMMaHMe: ONHUCHIBATh M XapakTepu3oBaTh TabiauuHyio Gopmy [lepuonnyeckoii
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3inyaTh TOHATUS «TJaBHas mnoiarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manbie W OonblIne TMEPHOMBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOphIE MMEIOTCSI B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o01ee YuCiIo IEKTPOHOB U pacIipeielieHUue UX 10 JIEKTPOHHBIM CII0SIM),
OOBSICHATH O00ILIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWMCTB JJIEMEHTOB M HX
COEMHEHUH B MpeJienax MalbIX MEePUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;



KJIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTAaHUYECKHE BEIEeCTBA, XUMHUCCKUE
peakuuu (MO YUCIY U COCTaBY Y4YaCTBYIOHIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) O0OmMEe M crernuduueckue XUMUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasl ONMKMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON TUCCOUMUALIMU KUCIIOT, IIEIOYEH U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUil MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKLuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHMS, BO3MOMXKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUM B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEHTa 1o (popMyiie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

coOnrofaTh mMpaBujia TMOJH30BAHUS XHMHUYECKOM TOCYyIO U J1abopaTOpPHBIM
o0opy/noBaHuEM, a TakKe MpaBuja oOpallleHuss C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ coOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIJIEKHCIIOTo Trasa);

IIPOBOJIUTh PEAKLMHU, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IMYTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, ocdar-,
CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aAMMOHHS ¥ HOHBI H3YYEHHBIX
METaJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBLHON AEATENIHHOCTH — aHAM3 U CUHTE3,
CpaBHEHME, 0000IleHne, CHCTEeMAaTHU3allhio, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBA3€M — JUISI M3YYECHHS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIM, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHWs — HaOJIOJEHWE, U3MEpEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbIA M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne

HaumeHoBaHue pa3iesioB U

KoanuecTBOo 4acoB

KonTtpoabHubie

IIpakTH4eckue

daekTpoHHbIe (UU(pPOBHIE)

n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC peCypChl
padoThI padoTsI
Pa3nes 1. [leppoHavyanbHble XUMHUYECKHE NOHATHS
Xumusi — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bu6mmoreka [IOK
NPaKTUYECKOHN EATCILHOCTH https://m.edsoo.ru/7f41837c
YeJIOBeKa
12 BemecTBa 1 xXuMudeckue 15 1 0 Bbubmunoreka LIOK
peaKiuu https://m.edsoo.ru/7f41837¢
Hroro no pazueny 20
Pa3nen 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
51 Boznyx. Kucnopoa. [Tonsitue 6 0 0 bu6mmoreka [IOK
00 okcuIax https://m.edsoo.ru/7f41837c
59 Bonopoa.llonsitue o kucnorax 8 0 1 but6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubmunoreka LIOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI 1 1 1 but6mmoreka [IOK
HEOPraHUYECKUX COCIUHECHUI https://m.edsoo.ru/7f41837c
HWroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuognyeckas cucrema xummnueckux 3jeMeHToB /I. U. Menaeneea. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



https://m.edsoo.ru/7f41837c
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[lepronnueckuii 3aK0H U
Ilepuoauueckas cucrema

bu6nuoreka [IOK
> XMH;P;ZT;:HC?;H:HO;H. . ! https://m.edsg).ru/7f41837c
aToMa
322 | Omememm g BuGnmorexa [IOK
BOCCTAHOBHTEIIbHBIC PEAKIIHH https://m.edsoo.ru/7f41837c
3.3 0
bu6nuoreka [IOK
orono paeny o https://m.edsg).ru/7f41837c
PesepBHOe Bpemst 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoTsI padoThI
pecypchl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
[ToBTOpenue u yriybiaeHue 3HaHUHA bubmmoreka [IOK
1.1 5 1 0
OCHOBHBIX pa3JieNioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuorexa [JOK
' peaxiuii https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAs JUCCOLUALIH. bubmmoreka [IOK
1.3 8 1 1
XUMHYECKUE PEaKIiK B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
51 OO6mas XapaKTepUCTUKA XUMHUIECKUX 4 0 0 bubmuorexa [JOK
' anemeHTOB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
22 onewemosViAapyi, Coprnet 6 : o BrbmoreralloK
' PYHEL Lep https://m.edsoo.ru/7f41a636
COCIIMHEHUS
g | e | 7| . Dmomox
. JICMCHTOB -I'PVYIIIIBI. T n ux
Py ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
. JICMCHTOB -T IIBI. Y TJI )41
. pyn poA https://m.edsoo.ru/7f41a636
KpEMHHU U UX COCAUHCHUSA
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

3.1 OO01Ke CBOMCTBA METAILIIO 4 bubmuorexa LIOK
. " BOHUCTBAa MCTAJIJIOB
t https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueime Metaiuisl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus U oKpyskamomas cpeaa
4.1 BemectBa aTepuain KU3 eJIoBeKa 3 bubmmorexa [IOK
. TBA 1 MAaTCpHUaAJIbl B )KU3HHU UCJIOB
H p https:/m.eds00.ru/7f41a636
4.2 0
Hroro mo pazneny 3
Pa3pen 5. Ha3zBanue
HToro 0
PesenBHOE Bbe 3 bubmuorexa [JOK
BH BpPCMA
p P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* Xumus, 8 knacc/ ['abpuemnsta O.C., Octpoymos N.I'., Caakos C.A., AKIHOHEPHOE
obmmectBo «M3natenscTBoO «IIpocBemienne
* Xumus, 9 knacc/ I'abpuensa O.C., Octpoymo N.I'., Caakos C.A., AKIHOHEPHOE

obmmectBo «M3natenscTBoO «IIpocBemienne

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA
O.C.I'abpuensu "HacTonbHasi KHUTA 715 yauTens" 8 Kiace

O.C.T'abpuensn "HactonbHas KkHUTA A1 yauTens' 9 kimace

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
MHTEPHET
bu6mmoreka [IOK

https://m.edsoo.ru/ff0d210c



