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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o XMMHUH Ha YPOBHE OCHOBHOTO 00IIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero o6pazoBanus, npeacraBieHHBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHOU
paboueil mporpaMMbl BOCIIUTAHUSA U C YUETOM KOHIEMIUHU MPErnoiaBaHus y4eOHOro mpenMeTa
«Xumusn» B 00pa3oBaTeNnbHBIX opranuzanusx Poccuiickoit denepanmu.

[IporpaMmMa mo xXuUMHUM [a€T MpEACTaBIEHHWE O LeNsIX, OOmel cTpareruu Oo0y4yeHws,
BOCIIUTAHUSI W Pa3BUTHs OOYYAIOIIMXCS CpEACTBAMHM Y4eOHOro NpeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kjaccaM U
CTPYKTYpUPOBAaHHE I10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XUMMHUH, ONPEAETSAET KOIMUECTBEHHBIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJIEP)KaHUSA, PEKOMEHAYEMYIO I[OCIIe0BAaTEIbHOCTD
U3YYEHUS XUMUHU C YU4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JOTHKU y4eOHOIro
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00y4aromuxcsi, OnpeaesisieT BO3MOKHOCTH MpeaMeTa JUIs
peanu3anuy TpeOOBaHUH K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAK)Ke TPeOOBaHUH K pe3yJbTaTaM 00yUeHUS XUMHH
HAa YpOBHE LeJeil W3ydYeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaloIIerocs 0 OCBOCHUIO Y4EOHOTO CO/IepIKaHUSL.

3HaHuEe XUMUH CIYKHUT OCHOBOU JUIst POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
MPEJICTAaBICHUNA O MaTepUAIIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUpYEMble XUMHUEN
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPUPOJIE, O MYTSIX
peuieHus I00aIbHBIX MPOOJIEM yCTOMYMBOTO pa3BUTHS 4YEJIOBEUYECTBA —  CHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYeCcKoi 6e30acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumMuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi caMmMOpa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOHl  NeATeNbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEILCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, Tak M B
npohecCHOHALHOM IS TEIILHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJI511a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalioM B (OPMUPOBAHUN
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCS;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAaHUSIM, K TPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHbIe HampaBieHUS B OOYyYEHHM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON CoaepKaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBIISETCS TNEeJarornyeckd aganTHPOBAaHHBIM OTpakeHHEM
0a30B0il HAyKH XMMHHU Ha OTpeACIEHHOM dTare e€ pa3BUTHS.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs OPUEHTHUPOBAH Ha OCBOCHHE
00y4aroIMMHUCS CUCTEMbI MIEPBOHAYATIBHBIX MOHATUN XMMUH, OCHOB HEOPraHUYECKOW XUMHH U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHHs NMPOrpaMMbl 10 XUMHH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CojepkaHue CKIAAbIBAETCS U3 CHUCTEMbl MOHATUH O XUMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYEeCKOoW peakuuu. OOe 3TH CUCTEMBI



CTPYKTYPHO OPraHU30BaHbl IO MNPHUHLMITY IOCIEI0BATEIbHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETUYECKUX IIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOCHHUH aTOMa U XUMUYECKOH CBS3H;

— MPEACTaBICHUH 00 MEKTPOIUTUUECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PacCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHS K Jpyromy,
BBIMOJHAS (YHKIUM OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IPAKTUYECKOI0 IPUMEHEHNUS U TIOJYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONICH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAaHHUIO M METOJIaM MO3HaHus B Hayke. M3yuenue xumun
OPOMCXOMUT C TPHUBJICYCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjiaccy.

[Tpu u3yyeHUr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATEIHHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3ajaua y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XUMHUYECKUX 3HAHUNH — BaXHEUIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNHN K HaAyYHBIM METO/IaM MO3HAHUS MTPU U3yYEHUH BEIIECTB U XMMUUYECKUX PEaKIIUii, B
(GopMHpPOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B y4eOHO-
MIO3HABATEIBHOM U yueOHO-MCCIIEI0BATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII 0€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy m3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIbHO PAa3BUTOM JMYHOCTH, TOTOBOH K CaM0OO0Opa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TMPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOYYEHHUS Ha CHUCTEeMaTHYeCcKoe NpUOOLIeHHEe OOydJarouMxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyyHbIM  METOJaM  II03HAHUf,
(GOpMHPYIOIUM MOTUBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

— obecreueHne YCIOBHH, CMOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAIOIIUMHUCS OIBITA
pa3sHOOOpa3HON NEeATETbHOCTH, TMO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— ¢opmupoBanue oOmeH GyHKIMOHATLHON U €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBJICHHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OMBIT, TOJYYEHHBIC MPU M3YYCHUH XUMHM, NPUMEHATH HMX IPU pelieHHH mpodieM B
IIOBCEHEBHOM KU3HU U TPYOBOM NEATECIBHOCTH;

— (opmupoBaHue y 00y4yaronmxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHWM Ui BBIPAOOTKU SKOJOTHYECKH LeJIecoo0pa3HOro MoBeAeHUsS B OBbITY U
TPYAOBOM JEATEIIBHOCTU B LEISAX COXPAHEHUS CBOETO 3J0POBbA M OKPYKAIOUIEH NPUPOIHON
Cpelbl;

— pa3BUTHE MOTUBALMU K 00y4EHHI0, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBICHHOCTH AaJbHEUIIero o0yueHus..



OO1miee YnCIIoO 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMHU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, cocTaBisieT 136 gacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/ax MOo3HaHMs B XMMUU. UncThie BemecTBa U cMecu. CrocoObl pa3/ieneHus cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP AaTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAA aTOMHAast Macca. OTHOCHUTENIbHAsT MOJIEKYJISipHAst
Macca. MaccoBasi 011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonnuectBo BemectBa. Monbs. MonsipHas macca. B3aumocBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€Tel mo Gpopmynam XuMHUYECKUX COSTUHEHUH.

®u3nyeckue M XUMHYECKHE SIBICHUS. XHMMHUYECKas peakuus U e€ INpU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BeIeCcTB. XumMuueckue ypaBHeHus. Kinaccuduxanus XuMuyeckux peaxuuit
(coenuHeHus, pa3IoKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenmn:

3HAaKOMCTBO C XMMHUYECKOW IMOCYNOH, MpaBuUiIaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M OMUCAaHUE (DPU3NYECKUX CBOKHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJICHCALUS BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH,
IPOKAJIMBAaHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHE Mella C KUCIOTON) SABJICHUI, HaOII01eHHEe
U ONHCAaHHWE TMPU3HAKOB TMPOTEKaHMWS XHUMUYECKUX peakuuid (pas3jokeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue jxenesa ¢ pactBopoM conu menu (II), m3ydenume crmoco6oB
pa3elieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTHIUIAIINS,
xpomaTtorpadusi, TpoOBeIEHHWE OUYUCTKU T[MOBApPEHHON COJM, HAONIOACHHE U ONHMCAHHE
pE3yNbTaTOB IMPOBEACHUS ONBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS] MAcChl, CO3JaHHUE
MoJieNel MOJIEKYI (IapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe I HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3iaeMEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunpl. Ilpumenenue xucimopona. CrocoObl MOMydeHHS KHUCIOpoJa B JabopaTopud H
MPOMBINUICHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — alIoTpoIiHas MOAU(PUKAIUS
KHCIIOPOJA.

TennoBoir >(PpeKkT XUMHUYECKOW peakluh, TEPMOXHMHYECKHE YypaBHEHHS, JK30- U
OHAOTEPMUUYECKUE peaKkUMH. TOMIMBO: Yroib M METaH. 3arpsA3HEHHUE BO31yXa, YCHIECHUE
NapHUKOBOTO 3P deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — osnemMeHT M mpocroe BeniecTBO. HaxokaeHue Bogopoga B NPUPOJE,
buznyeckue 1 XuMHUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI ofyueHus. KucioTsl u comnu.

MounsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpUMOCTh BewIeCTB B BOJe. MaccoBasi A0 BELIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOAbl. OCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coJyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIEC, aM(oTepHbIe) U HeconeoOpa3yromue. Homenkiarypa
OoKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcnoBanus. Kiaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
HomeHnknarypa ocHoBaHuii. ®Pu3nyeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomyudeHwue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa KUcHoT. Psan akruBHoctu metamioB H. H. bekerosa. [lonyuenue Kucior.

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

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COAEPIKAaHUs KUCIOpOJa B BO3JyXe, MOJMydyeHHEe, COOMpaHue,
pacro3HaBaHME€ M HM3y4€HHUE CBOMCTB KHCIOpOJa, HaOIIOJeHHE B3aWMOJEWCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHus TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0pa3llaMyd OKCHJIOB M ONKMCAHHWE HX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pPAclO3HAaBaHUE H
W3YYCeHHE CBOWMCTB BOjAOpoaa (TOpeHme), B3auMojelcTBhue Bomopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCTIOJIb30BAaHUE BUICEOMATEPHAIIOB), HAOIIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uccaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIEH PacTBOPEHHOIO BEILECTBA,
B3aUMOJICIICTBHE BOJBl C MeETaIaMH (HATpUEeM M KaJiblueM) (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAIIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHCIOT C METAJUIAMU,
peakuyii HEWTpalau3alMM, IIOJIy4CHHUE HEPAaCTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTAaHUYECKUX COEUHEHUI.

Iepuoauuecknii 3axoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
MenpeseeBa. CTpoenne aToM0B. XUMHYeCKas CBsA3b. OKHCIMTE]IbHO-BOCCTAHOBHUTEIbHBIE
peakuumn

[lepBble TOMBITKH KJIACCU(PUKALUKM XUMHUYECKUX dyeMeHToB. [loHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JOYHBIE U IIETOYHO3EMENbHBIE METAIUIBI, TaJOIEHbI, UHEPTHBIE I'a3bl).
DJeMEeHTHI, KOTOphIe 00pa3yloT aM()OTEpHBIE OKCUIBI M THAPOKCUIBI.

Ilepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuMu4eckux odiemeHtoB [, .
MenneneeBa. KoporkomepuoaHas W JyMHHONEpUoaHas ¢opmbl [lepuonanyueckoid CcHCTEMBI
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HUECKHA CMBICT
HOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponbl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme [I. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs paauyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAaM U IEPUOJAM.



3nauenue [leprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. JI. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (monsipHas 151 HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. VIOHHAs CBA3b.

Crenenp  okucineHus. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpaMu KHUCIOT W ILIEJI0YEH, MTPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COSTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE€ OCYIIECTBIIAETCS
yepe3 MHCIMOIb30BaHME KaKk OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHATHM, TaKk U TOHSATH,
SBJISIFOUTUXCSI CACTEMHBIMHU JIJIs1 OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAYy4YHBIC TOHATHS: HAYYHBIA (aKT, THIOTE3a, TEOpHUs, 3aKOH,
aHaIW3,  CHUHTE3,  KIacCU(pUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIIEPHUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
pPaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUU 3aps, BEIIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUUYHHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

Ilepuonnueckuit 3akoH. Ilepuoguyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. CtpoeHHe aTroMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajaus, KIbLUS W HMX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprnondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemniecTBa: BHMJBI XMMHUYECKOW CBA3M. THIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMHUYECKOU
CBS3U.

Knaccudpukanuss ©1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHNYECKHUX BELIECTB.

Knaccudukanus XuMUUYeCKHX peakluui Mo pa3InYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEMJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETeHEeH
OKHUCJICHUSI XMMUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYaCTHIO KaTaiu3aTropa). DK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
karanuze. I[loHsiTHE O XUMHUYEeCKOM paBHOBecHH. DaKTOPhL, BIMSIOUIME HA CKOPOCTh
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSL.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlieHHE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOIb30BAHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust PAEKTPOTUTAYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
QHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C Pa3IUYHBIMU BHUAAMU XHUMHUYECKOH CBS3U.
Crenens auccornuanyu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakuuu noHHoro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTrOo OOMEHa, MOJHbIEC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanu. KadecTBeHHbIE peakIuud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHs),
UCCJIEIOBAHNE 3aBUCUMOCTU CKOPOCTM XHMMHYECKOM peakuuu OT BO3ACUCTBHUS PpPa3IMUHBIX
(aKTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOIMALNN
KHUCJIOT, Iejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BUJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX NPHU3HAKH MPOTEKAHUs PEaKIMii MOHHOro oOMeHa (oOpa3oBaHuUe
ocajka, BbIJCNIEHWE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, peakluu Pa3jIoKEHUS, COCIUHECHHS),
pacro3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IMOMOINBIO KAa4eCTBEHHBIX pEakUWid Ha HOHBI,
pelleHne SKCIepUMEHTaIbHBIX 3a1a4.

HemeTanibl 1 MX coeIUHEHUS

OO0mass xapakTepucTUKa TraloreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne M (puU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOWMCTBA Ha MpHUMEpe XJyopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJllIaMH,
mienouamu).  XusopoBopopod. ConsiHas KHCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [lefcTBre X10pa U XJIOpOBOJOPOa Ha OpraHu3M 4elloBeKa. BaxxHenmue xJopuasl
U X HaXO0XJ/ICHHE B IPUPO/IE.

OO6mas xapaktepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeneHu OKucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTBIX BEIIECTB —
KHUCTIOPOJia M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U CEpbl. XUMUYECKUE CBONCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBAa. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KuCIOTa, (pU3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oOme Kak MpencTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE pEaKIHH,
Jeallde B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-noH. Haxoxnenue
ceppl M €€ COeAMHEHH B Tpupoae. XUMHUUYECKOE 3arpsA3HEHHE OKPYKAOWIEH Cpelbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC TOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
pe0TBPACHUSI.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKUCIEeHUs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHe Hu
XUMHUYecKre cBoricTBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3n4eckue U XUMHUSCKUE
CBOICTBa, Mony4YeHue u nmpuMeHeHue. Comu aMMOHUS, X (PU3MYECKHE U XUMUYECKUE CBOMCTBA,
npuMeHeHrne. KauecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJy4YeHHE,
bu3nveckue W XMMHYECKHE CBOicTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIGH aMMOHHSI B KAa4eCTBE MHUHEPATbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOXKIM, 3arps3HEHHE BO3MyXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHble MOIUDUKAIIH
doctopa, pusznyeckne u xummuueckue cpoiricta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nvecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBE
MHUHEpaIbHBIX YI0OpECHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKUCIICHUS. YTJEpPOJ, AIIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcupapl yraeposaa, ux puU3nyecKkue U XMMUYECKHEe CBOWCTBA, JCWCTBHUE HA KMBbIE OPTaHU3MBL,
NOJIyYeHUE U TPUMEHEHHEe. DKOJIOTUYECKHe MPOoOIeMbl, CBsI3aHHbIE C OKcuaoM yriepoaa (IV),
TUIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kucinora u eé
conu, UX (U3MYECKHMe M XHMMUYECKHE CBOMCTBa, MONydeHHEe U NpuMmeHeHHe. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHBI.  Mcmomp3oBaHune  KapOOHATOB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO3HCTBE.

[TepBoHauanbHBIE MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIAMHEHUSX YTIepoiaa
(MeTaH, »TaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoanbie
HMCTOYHHMKHU YTJIEBOJIOPOJOB (yrojib, MPUPOIHBIN ra3, HedTh), MPOAYKTHI HX MEpepadOTKH
(6eH3uH), UX pOJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeNOBEeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHUI.

Kpemunii, ero ¢usmveckne M XHMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunenuss kpemMHuss B mpupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHUEBOU kuciioTe. CHIIMKATHI, UX HCIOIH30BAHKE B OBITY, B IPOMBIIINIEHHOCTH. BaxkHeiime
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkeie300eToH. I[IpoGmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM JKHU3HHU.

Xumuueckuii IKcnepumenmn:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX PEeaklUi Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (u3NUecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUI (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHWE C 00pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BAaHHE
BHJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, M3YYCHUE XUMHUUYECKUX CBOWMCTB Pa30aBICHHOW CEpPHOMU
KHUCTIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUN peakiuu Ha cyib(paT-HOH W HaONIOJeHUE TMpH3HaAKa e
POTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKHMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (GOCPOPHBIX yI0OpEHNUIH,
MoJlyueHue, coOupaHue, pacro3HaBaHUME M H3Y4YEHHE CBOICTB aMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peaKkuuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
NPOTEKaHUS, B3aUMOJICHICTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHAIIOB), U3yYEHUE MOJIENed KPHUCTAUIMYECKUX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICHHE C TPOIECCOM aACOpPOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyuyeHUe, coOUpaHue, pacro3HaBaHue
U U3yYEHHUE CBOWCTB YIIIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX pEeakIiuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3y4YEHHE TMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMIIEHHE C TNpPOAYKLHEH
CHJIMKAaTHOM MPOMBIIIJICHHOCTH, PeUIeHHe SKCIEepUMEHTANbHbIX 33Ja4y Mo Teme «BaxHeilmue
HEMETAJUIBl U MX COCTUHEHUS.



MeTajliibl M UX COEIMHEHHS

OO0masi xapakTepUCTUKAa XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxkenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTalinueckas CBSI3b M METAJNIMYECKas KpHUCTaJUTMYecKas
peméTka. DJIEKTPOXUMUYECKUN PAl HAOpsSKEHUM MeTaioB. DU3MYECKMEe U XHUMHUYECKHUE
cBoiicTBa MeTayioB. OOmue crocoObl MOMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyT'yH, JIOPATIOMUHHANA, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IIPOMBIILICHHOCTH.

[llenounbie MeTauibl: TTookeHUe B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoae. PU3NUECKUE U XUMHUYECKUE
CBOMCTBa (Ha mpumepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
IIECJIOYHBIX METAJIOB B UX COCTUHCHHI.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W KajdblUi: mosiokeHwe B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MeHneneeBa, CTpO€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3nYeCKUe U XMMUYECKHE CBOWCTBA MarHus M Kajblus. BaxkHelme coenruHEHUs
KaJIbIHs (OKCHJI, THAPOKCHU/I, COJN). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmoMuHui: nonoxkeHue B Ilepumomgmueckoil cucreme Xumuyeckux snemeHTtoB [l U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepumommueckodr cucrteMe xumuuyeckux osiementoB [l M.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXAEHUE B Mpupojae. PuU3nNdecKue 1 XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u comu skenesa (II) m xenesa (III), mx cocra, cBoiicTBa U
MOJIy4eHHE.

Xumuueckuil Ixcnepumenm:

O03HAaKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMH CBONCTBaMHU,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HWCIIOIB30BaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCUAA KANbLUs U HATPUS C BOJOW (BO3MOYKHO HMCIIOJIB30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS JKele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHHWE  BUJIEOMATEPHANIOB), TMPU3HAKOB  IMPOTCKAHUS
KAueCTBEHHBIX pPEaKLMi HAa MOHBI: MarHus, KajlblUs, aIIOMUHUS, LMHKA, xene3a (II) u xenesa
(IIT), memgu (II), HaOmrOIeHNE W OMKCAHKE MPOILIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJIisg ¥ KaJbls (BO3MOXKHO HCIIOB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOMCTB T'HJIPOKCHA ATFOMUHUS M TUAPOKCH]IA IIMHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3a/1a4 110
TeMe «BakHeHuIne MeTaJTbl U UX COSTUHEHU.

XuMus M OKpyKamouas cpeaa

BemecTBa n Matepuanbl B MOBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakiuii B OwbiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

XYMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH cpe/bl (TpeelibHas JOMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B perieHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii Ixkcnepumenm:

u3ydeHue o0pa3iioB MaTepUaIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYCHUU XMMHUHM B 9 Kilacce OCYIECTBISETCS
4yepe3 KCIOJIb30BAaHWE KaK OOIIMX EeCTECTBEHHO-HAYyYHBIX TMOHATHWA, TaK U TIOHSTHH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OOme ecTecTBEHHO-HAYYHbBIC IOHITHSA: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHanmu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJMYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA 3PPEKT, TEXHOJIOTHSI, MATEPHAIIBI.

Odwuszuka: Martepus, aroM, OSJEKTPOH, TPOTOH, HEWTPOH, WOH, HYKJIHI, H30TOIIbI,
pPaTnOaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUUYSCKUH 3apsill, MPOBOIHUKH, MOIYIPOBOTHHUKH,
JUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHWE BEIIECTBA, Tas,
pacTBOp, pacTBOPUMOCTb, KpUCTAJUIMYECKas pemETKa, CIJIaBbl, (U3MYECKHE BEIUYHHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTe3, nprxanue, Omocdepa, SKOCHCTEMa, MHHEPAIbHBIE YIOOpEHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMblI€, TOTUTUBO, BOJIHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOHIEro oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHON M BOCIIUTATEILHON JIESITEIHHOCTH B
COOTBETCTBUM C TPAAULMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMU U HOPMAaMH TMOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3AIIMY 00Y4aIOIINXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHUEHTALMN M PACHIMPEHUE OIbITa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpuoTHYeCKOro BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHMsI K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUECKOMY M HAyYHOMY
HACJIeIMI0, TIOHMMaHMs 3HAYCHHS XMMHYECKOW HAyKH B HKM3HH COBPEMEHHOTO OOILIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MH(pOpMalMell O MEepeqoBbIX TOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoMCTBE
Mupa 1 o0IIecTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUST O COILMAIBbHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM JEATEIbHOCTHU P BBIMOJHEHUH YU4E€OHBIX, TO3HABATEIbHBIX 3a7a4,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOINM B Mpoliecce 3TON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE IIOBEIEHHWE U IIOCTYNKM CBOMX TOBApUIIEW C IMO3ULMU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUMN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE  MPEICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTaBJISIIOIIME OCHOBY JJIs
NOHMMAaHMUs  CYIIHOCTH HAayyHOW KapTUHBl MHpPA, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBA3SIX YEJIOBEKa C MPUPOJHON CPeloi, O poiu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

[IO3HABATEJIbHBIE MOTHUBBI, HAIIPaBICHHBIE HA IIOJYYEHHME HOBBIX 3HAaHUN IO XUMUH,
HEoOXoauMBbIe Uil OOBSCHEHHS HaOJMI0JaeMbIX IPOLECCOB U SIBJICHUN, IO3HABATEIILHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMHU CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pazoBaHuI0, TPOEKTHOM U MCCIEA0BATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHUS B ajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHWE LEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOUIEHMSI K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/J0pOBbIi 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBHI W HENPHUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJEHUs aJIKOTojsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



mpaBu 0€30MaCHOCTH TPU OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KU3HU;

5) Tpyn1oBOro BoCIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY H3YUEHHUIO Mpodeccuil U TpyAa pa3IuyHOro poja, yBaXeHHe K
TpyAy M pe3yibTaTaM TPYIOBOM JAEATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
OpPEIMETHBIX 3HAHMW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIWUBUIYaTbHOW TPACKTOPUU
MPOJOHKCHHUST 00pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESATEIbHOCTH U
pa3BUTHA HEOOXOIUMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B MPO(ECCHOHANILHOM cperie;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUSA:

HKOJIOTHUYECKHU IEJIeCO00pa3HOe OTHOIICHHWE K MPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOro M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TIICHXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOACHUS TPaBUI 0€30MaCHOTO MOBEJCHHS MIPH padoTe ¢ BEIIECTBAMHU,
a TaKKe B CUTYaIUAX, YIPOXKAIOIINUX 37J0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPH H3YUYEHUU XUMHUH, JJs pelICHUS
3a/1a4, CBS3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS 3KOJIOTUYECKOM
KYJIBTYpPBI, OCO3HAHUS TJIO0ATFHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTed WX pelIeHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
MMO3HABATEJIbHON, KOMMYHHKATUBHOW U COLMAJIBHOW MPAKTUKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMETHBIX pPe3yabTaTOB BBLICISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUHoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUHM U3 ATHX MPEeAMETOB (POPMUPOBATH NMPEACTABIECHUE O
[EJIOCTHOW HAy4YHOW KapTUHE MHpA, U YHHBEpCaldbHbIC yueOHbIE NEHCTBUs (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYIATHUBHBIE), KOTOpbIE 00OecrnedynBarOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBUS

ba3oBble Jlornveckue 1ecTBUA:

YMEHHsI UCIONB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pacKpblBaTh CMBICI XUMHUYECKUX TOHATHH (BBIIEISATH WX XapaKTepHble IPU3HAKH,
YCTaHABIIMBATh B3aMOCBSI3b C JAPYTUMHU MOHSTHUAMHU), UCTIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENBbHBIX (PAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHUYECKHX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIMUBATh MPUYNHHO-CIICJICTBEHHBIC CBS3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, AETyKTUBHBIE,
10 aHAJIOTHH), AeNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSITHh B MpOIecce MO3HAHUS MOHATUS (MPEAMETHBIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUHU, NPeoOpa3OBBIBATH MIUPOKO
IPUMEHSIEMbIE B XMMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylia UM ypaBHEHHE XUMHYECKOW peakUuh — TMpU pelIeHud YydeOHOo-
MO3HABATENBHBIX 33/a4, C Y4YETOM OTHX MOJETBHBIX MPEJICTABICHUA BBISABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYa€MbIX OOBEKTOB — XUMHYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIEACTBEHHbBIE CBSI3U U
IPOTUBOPEUMS B U3y4aeMbIX IIpOLEccaX U SBJICHUSIX.

ba3zoBble ucciienoBarebCcKue 1eCTBUSA:



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3AIMM U MPOBEICHHUIO YYEHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 XOJI0OM IpOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pe3yibTar, (opMyIHpoBaTh O00OOLIEHHS W BBIBOJBI IO pe3yiabTaTaM IpPOBEAEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
¥ GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpPaBOYHbIE IMOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(OpMaLIHIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX ISl BBIITOJHEHHS YU€OHbBIX U TIO3HABATENILHBIX 3a/1a4
OTpeNeNIEHHOr0 THUMA, MPHOOpETeHHEe OIbITa B 00JacTH HUCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIa/leHUuE KYJIbTYypOil aKTUBHOTO HCIOIb30BAaHUS PA3TUUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeAcTaBlIEeHUs
uH(pOpMAILlMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4ydl HECJIOKHBIMH CXEMaMH, IUarpaMMaMu,
apyrumu popmamu rpaduky U ©X KOMOMHALUAMU;

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B Ipolecce y4eOHOW U HCCleA0BaTEIbCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCHOpTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJHON CPELBI.

KoMMyHUKaTHBHBbIE YHMBepcaabHble y4eOHbIe qelicTBUA:

YMEHHUs 3aJlaBaTh BOMPOCHl (B XoJe Auaiora W (WJIW) JIUCKYCCHU) TIO CYIIECTBY
oOcyxxgaemMoll Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIIATh MOJyYCHHbIE Pe3yIbTaThl T03HABATEIBHOMN EATEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 pe3yJbTaTOB BBIMOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHOW pabOTHI MO HCCICAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

YMEHUSl y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MpPU PELICHUH BO3HMUKAIOMIMX NpoOjieM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIUN (0OCYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMSL COBMECTHBIX ACHCTBUM, ONpEAEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIbHO ONMPENENSITh LeNU AeSTeIbHOCTH, JIaHUPOBATh, OCYLECTBIISATD,
KOHTPOJIMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMpAThH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M IO03HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIA alropuT™M IEeHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4YETOM IMOJNYYeHHs] HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE MOJIyUEHHOI'O pe3yjibTaTa 3asBJICHHON LENH,
YMEHHUE HCIIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, ITpeyiaraéMble B yCIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTEIBLHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanbHON pabodell mporpamMMoM, BBIICISIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI JEHCTBHIA, crenuduueckue s

HpeI[MeTHOﬁ O6J'IaCTI/I «XI/IMI/I}I», BUIblI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, C€TO
UHTEpIpEeTaLnH, IPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyueHus B 8 KJiacce mpeIMETHBIC pe3ysbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHUM

pPacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX MOHATHUNA: aTOM, MOJIEKYJa, XUMHUUYECKUM
QJIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJTHOPO/IHASI), BAJICHTHOCTHh, OTHOCUTENbHAs aTOMHas M MOJCKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIo
9JIeMEHTa B COEQUHEHUH, MOJSIPHBIH OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKIus, KIacCU(PUKAIIHS
pPEaKIuii: peakiui COCIUHEHUS, PEAKIIUU PA3JI0KEHUS, PEAKIINH 3aMEIICHISI, PeaKIINH
0o0MeHa, 3K30- U IHJIOTEPMHUYECCKHE PEAKINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJION aToMa, aroMHas opOuTagb, paAuyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl M HETOJIIpHAs KOBAJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KAaTHOH, AaHUOH,
pacTBOp, MaccoBas JI0J1s1 BelecTBa (MPOLIEHTHAs KOHIIGHTPALlUsi) B pacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MOHSITHSI TIPU OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIONIb30BAaTh XHMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTIpeNeNATh BAJCHTHOCTh aTOMOB 3JEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMCHTOB B OWHApHBIX COCJAMHCHUSX, MPUHAIICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o d¢opmyiaaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHUYECKUX COCTMHEHUSX;

packpsiBaTh cMmbici [lepumoandeckoro 3akona [[. M. MenpaeneeBa: n1eMOHCTPUPOBATH
NOHUMaHHE MEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nojoxenus B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

OMKCHIBATh M XapakTepu3oBaTh TaOmuuyHyto ¢opmy Ileprogudeckold CUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moArpymnmna (A-rpynma)» u
«mmobounas moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
00o03HaueHHsI, KOTopble UMetoTcss B Tabmuue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX JJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeesieHre uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIleCTBA, XMMHUECKHE
peakuuu (MO YUCIYy U COCTaBY Y4YaCTBYIOIIMX B pPEaKLUWU BEIIECTB, MO TEMJIOBOMY
spdexry);

XapaKTepu30BaTh (OMUCHIBATh) OONIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3TUYHBIX
KJIACCOB, TOJATBEpXKJas  ONHWCAaHWE TPUMEpPaMH  MOJICKYJISPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

IPOTHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3TUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA Mo (hOpMyIie COeTMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XMMHUECKOH peaKlny;



MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEILHON ACATENIHHOCTH — aHAW3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CUCTEMATU3AINIO, KIACCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSA3€H — I MU3YYEHUsI CBOWCTB BEIIECTB M XUMHUUYECKUX PEAKLUU,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAHUS  —  HAOMIOJAeHWe,  HM3MEpEeHHe,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PeasbHbIN U MBICIIEHHBIH );

CIeIOBaTh MpaBWJIaM TIOJB30BAaHUS XWMHUYECKOW TIOCYOH H  J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXe IMpaBWiIaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIOJHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
U coOMpaHuIO0 ra3o00pa3HBIX BeHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM J0OJIEM paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBAThH
U MPOBOAMTH XUMHUYECKHE IKCIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C TIOMOIITLI0 HHAUKATOPOB (JTakmMyc, peHondTanent, METUIOpaHK U IPYTHUe).

K konmy obydenust B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLIHXCS YMEHHIA:

PacKphIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TOHATHUN: XUMUYECKUH DIJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3EKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKash peakius, XUMHUYecKas
CBS3b, TEIUIOBON A(PPEeKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJICKTPOIUTHI, JJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEeaKlIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTaHOBJICHHE, aJJIOTponus, amMpOTepHOCTb, XHUMHYECKass CBS3b
(koBaJleHTHAsl, WOHHAs, METAJUTMYecKas), KPUCTAIMYECKas pemérka, KOoppo3us
METAIIJIOB, CIUIABBI, CKOPOCTh XHUMHYECKOW pEakiuu, MpeaeabHO JOomycTUMast
koHneHnTpauus [1JIK BemecTna;

WLUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHATUH M MPUMEHSTH 3TU
MOHSTHS ITPH OMUCAHUU BEILIECTB U UX MPEBPAICHHI;

UCIIONIb30BAaTh XMMHYECKYI0 CHMBOJUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIUN;

ONpeeNiATh BaJeHTHOCTh U CTENEHb OKUCICHHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEHIECTB K ONPEAeTIEHHOMY
KJIaCCy COENMHEHUH Mo (QopmynaMm, BHUA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJJINYecKasl) B HEOPTaHWYECKUX COCAMHECHMSX, 3apsj HOHA IO XHUMHUYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COEIMHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA,

packpbiBaTh cMbich [lepuoandeckoro 3akona [[. . MenzaeneeBa U 1eMOHCTPUPOBATH
€ro NMOHMMaHHe: ONHUCHIBATh M XapakTepu3oBaTh TabianuHyio (Gopmy [lepuonnyeckoii
CUCTEMBl XMMHYECKHX DJIEMEHTOB: pa3inyaTh TOHATUS «TJaBHas mnoarpynmna (A-
rpynna)y u «nobouyHas mnoxarpymnmna (b-rpynma)», manble W OonblIne TMEPHOMBI,
COOTHOCUTh O0O3HAuU€HUS, KOTOphlE HMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3aps sizipa, o01ee YUCiIo IEKTPOHOB U pacIipeieieHue UX 10 JIEKTPOHHBIM CII0SM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B MpeJienax MalbIX IMEePUOJIOB U TJIABHBIX MOATPYHI C YYETOM CTPOEHUS
UX aTOMOB;



KIIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XUMHUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUU BEILIECTB, MO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTETICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATh) O00mMEe M crenuduueckue XUMHUYECKHE CBOWMCTBA
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasl ONMKMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTUUYECKONW TUCCOUMALIMU KUCIIOT, IIEI0YEH U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUil MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKLuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHMS, BO3MOMXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILICHUM B Pa3JIMUHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMeHTa 1o (popMysie COeTUHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu;

coONrofaTh MmpaBujia MOJH30BAHUS XHMHUYECKOW TMMOCYIOM ©  J1abopaTOpHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHusi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUUSMHU MO BBIIOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYyYEHHUIO
U coOMpaHUIO Tra3000pa3HbIX BEHIECTB (aMMHUAaKa M YIIIEKHUCIIOro Trasa);

IIPOBOJIUTh PEAKLUHU, MOATBEPKAAOIINE KAaUECTBEHHBIN COCTaB PA3JIMYHBIX BEIECTB:
pacrio3HaBaTh OMNBITHBIM MyTEM XJIOpUI-, OpoMuiI-, HMOAMI-, KapOoHar-, ¢docdar-,
CWJIHMKAT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HW3Y4EHHBIX
METaJIOB, IPUCYTCTBYIONIME B BOJHBIX PACTBOPAaX HEOPIaHMYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEILHON ACATENIHHOCTH — aHAIW3 U CUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTHU3allhio, BBIABIECHUE MPUUYUHHO-CIIEICTBEHHBIX
CBA3€H — JUIsI M3Y4YECHMS] CBOMCTB BEIIECTB M XUMHUYECKHX PEaKIMi, €CTECTBEHHO-
Hay4YHble METOAbl TMO3HAaHWs — HaOJIOJEHUE, U3MEpPEeHUe, MOJCIUPOBAHHE,
HKCIEPUMEHT (peaslbHbI M MBICICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHE
8 KJIACC

Ne

HaumeHoBaHue pa3ieioB U

KoanuyecTBO 4acoB

KonTtpoabHbie

IIpakTHYeckue

JJeKTpoHHbIE (HU(POBHIE)

n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pazgea 1. [lepBoHavaibHble XUMHYECKHE OHATUSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ) bu6mmoreka [IOK
MPAKTHYECKOM JIeATETLHOCTH https://m.edsoo.ru/71f41837¢
YeJIoBeKa
12 BemecTBa 1 XuMu4eckue 15 1 0 Bbubnmmoreka [JOK
peakmuu https://m.edsoo.ru/7t41837¢
Hroro no pazneny 20
Pa3nes 2. Baxkneiimme npeacTaBuTe I HEOPraHMYECKHUX BeLeCTB
)1 Bo3znyx. Kucnopon. [Toustue 6 0 0 bu6mmoreka [IOK
00 okcugax https://m.edsoo.ru/71f41837¢
9 Bonopoa.Ilonstue o kucnorax 2 0 | Bbubnuoreka [JOK
1 COJISIX https://m.edsoo.ru/7t41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 | bu6nmuoreka [JOK
OCHOBaHHSX https://m.edsoo.ru/7f41837¢
24 OcCHOBHBIE KJIACCHI 1 | | bu6mmoreka [IOK
HEOPTraHUYECKUX COCAMHCHUI https://m.edsoo.ru/71f41837¢
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axkoH u Ilepuoagnueckas cucrema xumuieckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn




[Tepuoanueckuii 3aKOH 1

31 [Tepuonuueckas cucrema 7 bu6mmoreka [IOK
XUMHAYEeCKHX 3aeMeHToB JI. U. https://m.edsoo.ru/7t41837¢
MenpeneeBa. CtpoeHue aToma
XUMHUYeCcKas CBI3b.

3.2 OKHCJII:’:GJ?BH(;)- ’ 8 Buommorexa LHOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKITUN
Uroro no pazaeny 15 brbmiorexa HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreia OK
https://m.edsoo.ru/7t41837¢
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
Pasznea 1. BeniecTBO U XUMHYECKHE PeaKIUU
[ToBTOpenue u yriyOiaeHne 3HaHUH Bbu6muotexa [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNIoB Kypca 8§ Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuoteka [JOK
’ peakmuit https://m.edsoo.ru/7f41a636
DNEKTPONIUTHYECKAs! AUCCOLIUALIUS. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKHE PEAKIIUU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M UX COeIMHEHUSA
)1 OO6m1ast XapaKTepruCTUKa XUMHYECKHUX 4 0 1 bubnuoteka [JOK
’ anemeHToB VIIA-rpymmesl. ["agoreHnst https://m.edsoo.ru/7f41a636
22| outmrn Virpymm. Commn s ; 0 o bubmorexaIOK
’ pyfmbL. Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
| e | 0 ;oo
. JEMEHTOB V A-TpYIIIIHI. T U UX
124 ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
» Oomas xapelliclizpncmxa XSI/;MI/I‘-IGCKI/IX . 1 , BuGmorexa LOK
’ BHeMeHTUOB “TPYHIIRL S TACPOI https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHHUS
Hroro no pazneny 25




Pa3zgen 3. MeTaaabl M HX COeAMHEHUA

3.1 OO01me cBOMCTBA METAILIO 4 bubnuorexa LOK
. n BOUCTBA MCTAJIJIOB
= https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiine MeTayuibl U UX COCIUHEHUS 16 https-//m.edsoo.ru/7f412636
Hroro no pasneny 20
Paznen 4. Xumus u okpyxaomas cpeaa
4.1 BemectBa aTepual KU3 eJIOBeKa 3 bubmorexa HOK
. TBA U MaTCPHUAJIbl B ) KU3HH 4YCJIOB
t p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
Pe3epBHOE BpeMs 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68










YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOILIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKITHOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenne»

» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «IIpocBerieHne»

["a6puensu O.C., Octpoymos N.I'., CnagkoB C.A. Xumus 8 kiacc

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
Kontponbabie n mpoBepounbie padboThl kK yueOHuKy O.C. ['abpuensna "Xumus" 8 kinacc

Kontponbabie 1 mpoBepounbie paboThl kK yueOHuKy O.C. ['abpuensna "Xumus" 9 knacc

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH HUHTEPHET

https://resh.edu.ru/






