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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XxuMuM Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHuUsl COCTABIIEHA HA OCHOBE TPeOOBAaHUM K pe3yjIbTaTaM
OCBOEHHSI OCHOBHOU 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO oOIero odpasoBanus, npenacrabieHHbix B @I'OC 000, a
TaKkK€ Ha OCHOBe (eaepalibHOM paboueld MporpaMmbl BOCHUTAHUS M € YYETOM KOHIICHIIMM MPENojaBaHUsi y4eOHOro
npeaMeTa « XMMHUs» B 00pa3oBaTelibHbIX opranuzanusix Poccuiickoit @enepanuu.

[Iporpamma mo XWMHHM Ja€T NPEJICTAaBICHUE O UENAX, OOLEeld CTpareruu OOy4YeHHs, BOCIUTAHUS W Pa3BUTUSA
00y4aromuxcsi CpeICTBAMHU y4eOHOro MPEAMETA, YCTAHABIMBAET 00s13aTEIbHOE IPEIMETHOE COIEpKAHKE, ITPEAYCMaTPUBAET
paclipefielieHre €ro mo KiaccaM M CTPYKTypUpOBaHHE [0 pasfeilaM M TeMaMm IPOrpaMMbl II0 XUMWM, OIPEAEIISICT
KOJINYECTBEHHBIE U KAYECTBEHHBIE XAPAKTEPUCTUKHU COAEPKAHUSA, PEKOMEHIYEMYIO MOCIIEI0OBATEIBHOCTh U3YUYEHHSI XUMUH C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4YE€OHOrO MpOLECCa, BO3PACTHBIX OCOOEHHOCTEU
oOyyJaroumxcsi, onpenensieT BO3MOXHOCTH MpeAMeTa sl pealu3aluu TpeOOBaHUM K pe3ysibTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO 00I[ero oOpa3oBaHus, a Takke TpeOOBaHUN K pe3ysibTaTaM 00y4YeHus
XUMHH Ha YPOBHE LieJe U3yueHus mpeIMeTa U OCHOBHBIX BUJIOB Y4EOHO-TO3HABATEIIBHOM AESITEIbHOCTH 00Yy4aroOIIEerocs mno
OCBOCHHIO y4E€OHOTO COJIEp KaHUSI.

3HaHWEe XHMMHHM CIIYXUT OCHOBOM nJii (OpMUPOBaHUS MHUPOBO33PEHHUS OOYYAIOLIErocs, €ro MpeacTaBICHUA O
MaTepUaJIbHOM €IMHCTBE MHPA, BAKHYIO POJb UIPAOT (DOpMUpYyEeMble XUMHUEH MPEJCTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUH U 00 SBOJIIOIMH BEIIECTB B IPUPOJIE, O MyTIX PELIeHUs TI00aIbHbIX MPOOJIeM YCTOMYUBOTO Pa3BUTHSI YEIOBEUECTBA
— CBIPbEBOM, PHEPTETUIECCKOM, MUIIIEBON U IKOJIOTHIECKON 0€30MaCHOCTH, MPOOJIeM 31paBOOXPAaHEHUSI.

N3ydeHne XuMuu:

CIIOCOOCTBYET peasii3allii BO3MOXKHOCTEH JUIsl caMOpa3BUTHA M (DOPMHUPOBAHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeil u
(GyHKIIMOHATEHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUIEHUS W TBOPYECKUX CIOCOOHOCTEH OOydYaroluXcsi, HABBIKOB HX
CaMOCTOSITEJIbHOM Y4eOHOM JeATeIbHOCTH, AKCIIEPUMEHTAIBHBIX U HCCIEI0BATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€SITeIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYyYHOTO MBIIUICHHUS, 3aK/1a/IbIBA€T OCHOBBI II€JIOCTHOTO B3IJIsIa Ha €AUHCTBO MPUPOJIbI U
4eJI0BEKa, SIBJISIETCS] OTBETCTBEHHBIM 3TANOM B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH OOYYAIOIINXCS;



CrIocoOCTBYET (hOPMHPOBAHUIO IIEHHOCTHOT'O OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJIC, K YEIOBEKY,
BHOCHUT CBOU BKJIAJ] B 9KOJIOTHYECKOE 00pa3oBaHuE O0YyHAIOITUXCS.

JlanHbIe HamMpaBlIeHUs B 00yYEHUU XUMUU 00ECIICUYMBAIOTCS CHEIUPUKON COACpKaHU YIeOHOTO MPEeaMeTa, KOTOPHIM
SIBJISICTCS TICIATOTMUECKH aIalITUPOBAHHBIM OTPKEHHEM 0a30BOM HAYKHW XMMHUHU Ha OMPEACIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMsI OPUEHTHUPOBAH HA OCBOCHUE OOYYAIOIIMMUCS CUCTEMBI
NEePBOHAYANILHBIX TOHATHUI XWUMHUHU, OCHOB HEOPraHMYECKOW XHUMHU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSATUN
OpraHUYeCcKON XUMUHU.

CtpykTypa conep:kaHHs MPOTpaMMBl 1O XMMHH CPOpMHUpOBaHa Ha OCHOBE CHCTEMHOIO MOAXO0/Ja K €€ HM3YyYCHHIO.
CopeprkaHre CKJIQIBIBACTCS U3 CHCTEMBI MIOHATHNA O XUMHUYECKOM DJIEMEHTE U BEIICCTBE W CHCTEMBI IMMOHATHNH O XHMHYECKOM
peakmuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPTaHW30BaHBI IO MPUHIIMITY MOCICIOBATEIHLHOTO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUUYECKUX MPEICTABICHUIA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHHUS O CTPOCHHUH aTOMa M XUMUYECKOH CBSI3H;

— IIpeJICTaBICHUN 00 IIEKTPOJIMTUUECKON JUCCOLMAIIMY BEIIECTB B paCTBOPAX.

Teopernyueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE OMITUPUYECKH TMOJTYYEHHBIX M OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS TIOCIICIOBATEIFHO OT OJHOTO YPOBHS K APYTOMY, BBITONHSAS (YHKIIUA OOBSICHEHUS W TMPOTHO3HPOBAHUS
CBOMCTB, CTPOCHHUS U BO3MOYKHOCTEH MPAKTHIECKOTO TPUMEHECHHSI M TIOJYyYEHUS N3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMmbl MO XUMHUHU CIHOCOOCTBYET (DOPMUPOBAHUIO TPEACTABICHUS O XWMHUYECKOW COCTaBIISIONICH
HAyYHOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOW MPUPOJIbI, IICHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO M METOJaM
Mo3HaHUS B Hayke. V3yueHne XUMHHM TMPOUCXOJUT C MPHUBICYCHUEM 3HAHUN M3 paHee M3YYCHHBIX YUCOHBIX MPEIMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 kmaccel» u «duszuka. 7 Kiaccey.

[Ipy M3y4YeHUM XUMHH MPOUCXOIUT (OPMHPOBAHWE 3HAHUH OCHOB XMMHYECKOW HAyKHW KakKk 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTHYECCKOW ACSITEIHHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOHM KYyJIBTYphI. 3amaua
y4e0HOTO MpeMeTa COCTOUT B (DOPMUPOBAHUM CHCTEMbl XUMUYECKUX 3HAHUN — BOXKHEUINX (PaKTOB, MOHATUN, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, TOCTYMHBIX O0OOUIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B NMPUOOIIEHUU K
HAay4YHbIM METOJIaM TO3HAHUSA TMPU HU3YYEHUHM BEIIECTB M XUMUYECKUX peakiui, B (OPMHPOBAHWM U PA3BUTUU



MO3HABATEJIbHBIX YMEHUH W HMX NPUMEHEHHH B Y4eOHO-TIO3HABATENFHOM M y4eOHO-MCCIIETOBATENbCKON JIEATEIbHOCTH,
OCBOCHHH MPaBUII 0€30I1aCHOTO OOpallleHHsI C BEIIECTBAMHU B TOBCEAHEBHOM JKU3HMU.

[Tpu u3ydyeHnr XuMUM Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHus BXKHOE 3HAUCHHE PUOOPEH TaKue e, KaK:

— (QopMHUpOBaHHE WHTEIJICKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY MIPUHSTUIO PEIICHU, CIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HamnpaBJIEHHOCTh OOYUEHHUsI HA CUCTEMAaTUYECKOE MPUOOIICHHE 00YJaIOMMUXCS K CAMOCTOATEIbHON MO3HABATEIbHON
JeSITEIbHOCTH, HAyYHBIM METO/IaM MO3HaHUs, (POPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CITIOCOOHOCTEH K XUMUU;

— o0ecreyeHne yCJIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYarOIIMMMCS OIbITa Pa3HOOOpPa3HOM AESTEIbHOCTH,
NO3HAHUA U CaMOIIO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLHMI), UMEIOIIMX YHHUBEPCAIBbHOE 3HAYEHUE MJIs
Pa3JIMYHBIX BUJIOB JIEATEIbHOCTH;

— (opMupoBaHue o01Iell PYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YUCJIE YMEHUN OOBSICHATH U
OLICHUBATh SBJIEHUS OKPYKAIOIIErO0 MUPA, UCIOIb3Yysl 3HAHUS U OMBIT, MOJIYUYEHHbIE MPU U3YYEHUHU XUMUU, MPUMEHATh UX
IIPU pelIeHUU POoOJIeM B MOBCEHEBHOM KU3HU U TPYIOBOM JCSATEIBHOCTH;

— (dopmupoBaHre y 00y4arOmUXCs TYMAaHHUCTHUYECKUX OTHOIICHHM, MOHUMAHUS IIEHHOCTH XMMUYECKHX 3HAHUU IS
BBIPAOOTKH 3KOJOTMYECKH LEIECO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOWU NEATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO
3I0POBBS U OKPYXKAIOIIEN NIPUPOJHOMN CPENBL;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO M CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHUS
0011eueI0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY Mpo(uiIs U HANPaBICHHOCTH JalbHEHUIIEro o0yueHusl.

OO6m1ee 4nCciio 4acoB, OTBEIEHHBIX JIJI1 M3YUYEHUS] XUMHUHM HAa YPOBHE OCHOBHOTO 0011Iero oOpa3oBaHus, cocTasisier 136
yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezielo), B 9 kinacce — 68 yacoB (2 yaca B HEZAEIIO).



COJEPXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbHBbIC XUMHUYECKHE MOHATHSA

[Ipenmer xumuu. Posib XMMHM B KU3HU YeJIOBEKa. XUMHS B CUCTEME HayK. Tena u BemecTBa. PU3NYECKHE CBOMCTBA
BellleCTB. ArperatHoe cocTosiHue BemiecTB. [loHsTHE 0 MeToIax MO3HAaHUSI B XUMUU. YucThie BemiecTBa U cmecu. CrocoOsl
pas3aeneHust CMeCcen.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31EMEHThl. CHUMBOJIBI XUMUYECKUX 3JEMEHTOB. [IpOoCThiE U CIIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (Gopmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocutenbHas aroMHas Macca. OTHOCHUTENbHAs MOJEKyJsipHas Mmacca. MaccoBasg J0Ji1 XUMHUYECKOTO JJIEMEHTa B
COCIMHEHUH.

KomnuectBo BemiectBa. Moib. MosspHast Macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M YUCIA CTPYKTYPHBIX €IMHUIL
BemecTBa. PacuéTel mo hopmynamMm XUMHYECKUX COSTMHEHUH.

@u3NYeCcKUe U XMMHYECKUE SIBIICHUS. XUMUYECKas peakuus U e€ MpPU3HAKU. 3aKOH COXPAHEHHSI MacChl BEILIECTB.
Xumuueckue ypaBHeHus. Knaccudukaims XuMHUYECKUX peakuil (COeAUHEHUS, pa3JIokKEHUs, 3aMELIEHUs, 0OMEHa).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0M, mpaBuiaaMu paboThl B jabopaTopuu U npuémMamu oOparieHus ¢ JadopaTopHbIM
000py/OBaHUEM, H3y4YeHHUE M oONucaHue (U3UYECKUX CBONUCTB OOpa3I0OB HEOPraHWYECKUX BEIECTB, HAOIIOJICHUE
dbu3ndeckux (TUTaBJICHHE BOCKA, TasHUE JIbJIa, PACTUPAHKE caxapa B CTYNKE, KUTICHUE W KOHJEHCAIUS BOJbI) U XUMHYECKUX
(ropeHue cBeYM, IPOKATUBAHUE MEIHOM IMPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KHCIIOTOM) SBIICHUI, HAOIIOICHUE M OMMCAaHNe
MPU3HAKOB MPOTEKAHUS XUMUYECKUX PEaKINil (pa3oKeHne caxapa, B3auMOJICUCTBUE CEPHOUM KUCIIOTHI C XJIOpUIOM Oapwus,
paznoxenue ruapokcunaa meau (II) mpu HarpeBanum, B3auMojeHCTBHE >kenie3a ¢ pacTBopoMm coiu meau (1), uzydenue
CIIOCOOOB pa3lielieHus CMECEil: ¢ TOMOINbI0 MarHuta, (puibTpoBaHWE, BBIMApPUBAHUE, AUCTHIUIAIMS, XpomaTorpadus,
MPOBEICHUE OYKMCTKU TOBAPEHHOW COJIM, HAOIIOJCHUE W OMUCAHWE PE3YJIbTaTOB MPOBEACHHS OIBITa, WIUTIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3/IaHNE MOJIeNIed MOJIEKYJ (IIIapOCTEPKHEBBIX ).

Baxueiume npeacraBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3gyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 37€eMEHT M MpOCTOEe BelecTBo. HaxokaeHue Kucliopojia B
npupozae, (umyeckue M XUMUYecKue cBoiicTBa (peakuuu ropeHusi). Oxcupbl. [lpumenenue kucnopona. CrocoOsl



MOJIYYEHHUs] KUCIOpOJa B JabOpaTOpuu U NPOMBIIUIEHHOCTH. KpyroBopor kuciopoaa B mpupoje. O30H — amIoTpOmHas
MoAU(UKALINS KUCIOPOIa.

TennoBorr 3¢ (HEeKT XUMUYECKON peakinh, TEPMOXUMHUYCCKHE YpPaBHEHHS, DK30- M DHIOTCPMHUUYECKHE PEaKIUU.
TomnuBo: yroyib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCUIIEHUE MapHUKOBOTO d(pdeKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — snemeHT u npocToe BemiecTBo. Haxoxkenue Boopoaa B mpupoae, Gu3nueckue U XUMUYECKUE CBOMCTBA,
pUMEHEHUE, CIOCOObI MosTydeHus. KuciaoTel u comu.

MomnsipHbiii 006EM Ta30B. Pacu€Thl MO XUMUUYECKUM YPaBHEHUSIM.

dusnueckue cBoMcTBa BOJbl. Boma kak pactBopurenb. PactBopbl. HachlllleHHbIE M HEHACHIIICHHBIE PACTBOPBI.
PactBopumocTh BemiecTB B Boje. MaccoBasi 10Jig BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBa BOAbl. OcHOBaHusA. Pomb
pPacTBOPOB B IPUPOJIC U B KU3HU ueJoBeKa. KpyroBopoT BOJIbI B IPUPOJIE. 3arpsisHEHHE MPUPOAHBIX BoJI. OXpaHa U OUMCTKA
MPUPOJIHBIX BOJ.

Knaccuduxkanusa neoprannyeckux coenuHenuit. Oxcuabl. Knaccudukarmsi okcugoB: cojeoOpasyroiiye (OCHOBHBIE,
KHUCIIOTHBIE, aMmbOTepHbIe) U HecolieoOpasyromue. Homenknarypa okcuioB. @u3nyeckre U XUMUYECKHE CBOMCTBA OKCHUJIOB.
[lony4yeHne OKCUIOB.

OcHoBanusi. Kiaccudukanuys ocHOBaHUM: WIENOUYM M HEpPAaCTBOPUMMBIE OCHOBaHUsA. HomeHKkiaTypa OCHOBaHUM.
Pu3nyecKre 1 XMMHYECKHE CBOMCTBA OCHOBAaHUM. [lonyduenrne ocCHOBaHMM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucinor. Pu3nyeckue M XUMHUYECKHE CBOMCTBA KHUCIOT. Psin
aktuBHOCTH MeTaiuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. @Pu3ndeckue 1 XUMUYECKHE CBOMCTBA cotiel. [lomydenue coneil.

['eHeTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

Xumuueckuui IKCnepumeHm:

KaueCTBEHHOE OMpEeIeTICHNEe COACPKAHUS KUCIOPOia B BO3AyXe, MOJIyYCHHE, COOMPaHNe, paclio3HaBaHUE U U3YUCHUE
CBOWCTB KHUCJIOpOJa, HAOJIOJEHNE B3aMMOJICHCTBUS BEIIECTB C KHCJIOPOJAOM U YCJIOBHUS BO3HUKHOBEHHUSI U TMPEKPAIICHUS
ropenus (mosxapa), 03HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB U ONTMCAHUE UX CBOMCTB, NOJIyYeHHE, COOMpaHKE, paCllO3HABAHKE U
W3yY€HHE CBOMCTB Bojopoja (ropeHue), BzaumojaeiicTtBue Boaopoaa ¢ okcuaoMm menu (II) (Bo3MOKHO HCHOSMB30BaHUE
BUJICOMATEPHUATIOB), HAONOeHUE OOpPAa3IOB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEAOBAHHE OCOOCHHOCTEH pacTBOpPEHUS
BEILECTB C PA3JIMYHON pPacCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEAEIIEHHON MacCOBOW J0OJIe PACTBOPEHHOIO
BEIIIECTBA, B3aUMOJICHCTBHE BOJBI ¢ MeTauiaMK (HaTpUeM M KaliblueM) (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHAJIOB),



UccleJoBaHne 00pa30B HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOEHNE U3MEHEHHSI OKPACKU HMHIUKATOPOB B
pacTBOpax KHUCJIOT W LIenoyel, u3ydeHue B3zaumojeictBus okcuaa menu (II) ¢ pactBopoM cepHOW KHUCIOTHI, KUCIOT C
METAJUIAMH, PEAaKIUN HEUTpalu3aluy, ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO MeETajula APYIUM M3
pacTBOpa COJIM, PEIICHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BakHenmme Kiraccbl HEOPTaHUYECKUX COEAUHEHUID.

Ilepuoanuecknii 3axkon u Ilepuoaumyeckass cucrema xumuueckux iemeHToB . M. MengeneeBa. Ctpoenue
aToMOB. XUMHYECKas CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMHU

[lepBble MOMBITKU KJIACCU(DUKAIIMU XUMUYECKUX dJIeMEHTOB. [oHSATHE O Tpynmax CXOJIHBIX JEMEHTOB (IEJIOYHBIE U
HIEJIOYHO3EMENbHBIE METAJIbl, TaJOT€Hbl, UHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble OOpa3zyloT aM(pOTEpHbIE OKCHUABI U
TUAPOKCHIBI.

[lepnonnuecknii 3akoH. [lepuoanueckas cucreMa xumuuyeckux snemeHToB JI. 1. MenneneeBa. KoporkonepuonHas u
mHHOnepuoaHas ¢opmbl [lepuoanueckoii cuctembl xumuueckux siaemeHToB JI. M. MengeneeBa. Ileproasl U rpymnmsi.
OU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CocTaB aToMHBIX sifep. M3oTonsl. DnekTpoHsl. CTpOCHHUE AIEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xumuyeckux 3nemMeHToB llepuoanueckont cucremsol J[. . MenaeneeBa. XapakTepuCTHKAa XUMHUYECKOTO 3JIEMEHTA MO €ro
nonoxeHuro B [lepuogunueckon cucreme /. . Menaeneena.

3aKOHOMEPHOCTU M3MEHEHHUS paInyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U HEMETANIMYECKUX CBOMCTB
0 TpyIIaM U NEPUoaaM.

3nauenue llepuomnueckoro 3akoHa u llepmoanyeckod CHCTEMBI XMMHUYECKHX DJIEMEHTOB ISl Pa3BUTUA HAyKU M
npaktuku. [{. 1. MenneneeB — y4€Hblil U rpaKJaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (mosisipHass W HEMOJISIpHAsl) CBA3b. JIEKTPOOTPUUATEIBHOCTh XUMHUYECKUX
aneMeHTOB. IOHHAas CBs3b.

Crenenp okucneHusa. OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl OKHCIEHHST W BOCCTAHOBJICHUS.
OKHUCAUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpasIoB BEIIECTB METAJJIOB U HEMETAJUIOB, B3aUMOJICHCTBUE TUAPOKCHIA ITMHKA C pacTBOpaMU KHUCIIOT U
1ieJ04Yeid, MPOBEJAEHUE OMNBITOB, WUIIOCTPUPYIOIIUX NPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil (TOpeHHeE,
peaKIMK Pa3IoKEeHUs, COSTUHEHU ).



Mescnpeomemmuunie ceazu

Peanuzanus MeXIpeAMETHBIX CBSA3€H MPU M3YYEHHH XUMHUU B 8 KIJIACCE OCYLIECTBIISIETCS Y€pe3 MCIOJIb30BAHUE KaK
OoOLIMX ECTeCTBEHHO-HAYYHBIX TOHSATHI, TaK W TOHSATUH, SBIAIOMIKUXCS CHCTEMHBIMH JUISI OTHAEIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAY4YHbIE MOHATHUSA: Hay4HbIN (DaKT, runoresa, TEOPHsl, 3aKOH, aHAJIU3, CUHTE3, KiacCU(pUKaLus,
NEPUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: Marepus, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TONbl, PATUOAKTUBHOCTb, MOJIEKYJa,
AIEKTPUYECKUI 3apsij, BEIIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (PU3MYECKHUE BEITUUYUHBI, €IUHUIIbI
U3MEPEHHUs, KOCMOC, TIaHEThI, 3B€3/1b1, CONHIIE.

buonorus: dotocunres, npixanue, ouocdepa.

['eorpadusi: atmocepa, ruapocdepa, MHUHEpadbl, TOPHbIE IMOPOAbI, MOJE3HbIE HCKONAEMblE, TOIUIMBO, BOJHBIE
PECYPCBHIL.

9 KJIACC

BemecTBo M XUuMHYecKasi peakuus

[lepnogmueckuit 3akoH. [lepnogmueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalusl, KAIbLNS U UX COCINHEHNN
B COOTBETCTBUU C MOJOKEHHEM JIEMEHTOB B [leprnonueckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUAbl XUMHUUECKON CBS3U. THIBI KPUCTAIUTMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIIa KPUCTAJUIMYECKON PEIIETKU U BUAA XUMHUYECKOU CBSI3U.

Knaccudukanms v HOMEHKJIaTypa HEOPraHWYECKHUX BEIIEeCTB. XHUMHYECKHME CBOWCTBA BEUIECTB, OTHOCSILUXCS K
pa3IuYHBIM KJIacCaM HEOPTaHWYECKUX COEIMHEHHI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XUMHUECKUX pEaKIMi MO pa3IMYHbIM MpHU3HaKaM (MO YHCIy U COCTaBy YYaCTBYIOUIMX B peaklUu
BEIIECTB, MO TEIJIOBOMY 3(PQEKTy, MO U3MEHEHHMIO CTENEeHEW OKHUCICHHUS XMMHUYECKHUX HJIEMEHTOB, MO0 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). IK30- U SHIOTEPMUUYECKHE PEAKIINHI, TEPMOXUMHYECKUE YPABHEHHUS.

[Tonsitue o ckopoctu xumuyeckoil peakiuu. IloHaTne 00 0OOpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX PEAKIUSX.
[ToHsiTHE O TOMOrE€HHBIX U reTeporeHHbIX peakuusax. [lonstue o katanusze. [lonarue o xumuueckom paBHoBecuu. DaKTOpHI,
BJIUSIOIINE HA CKOPOCTh XUMHUYECKON PEAKLUU U MOJIOKEHUE XUMHUYECKOTO PABHOBECHS.



OKHCIUTETFHO-BOCCTAHOBUTENLHBIE PEAKIINH, SJCKTPOHHBIA OallaHC OKUCIUTEIHbHO-BOCCTAHOBUTEIHLHON pEaKIIUU.
CocTtaBrieHne ypaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMA C UCIIOIB30BAaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopusi SIEKTPOIUTUYECKOW NHCCOLMALMU. OJNEKTPOJMTBI M HEIJNEKTPONUTh. KaTHOHBI, aHWOHBL. MeXxaHu3M
JUCCOLMAIIMN BELIECTB C pPa3IMYHbIMH BUIAaMH XuMH4Yeckodl cBs3u. CreneHb paucconuanuu. CuibHbIE U cladble
DIIEKTPOJIUTHI.

Peakiun voHHOTO OOMeEHa. YCIIOBUS MPOTEKAHUS PEAKIUHA HOHHOrO OOMEHA, TOJHBIE W COKpAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuii. CBoicTBa KMCIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTABICHUN 00 JIEKTPOIIUTUYECKON JTIUCCOIUAIUY.
KauecTBeHHbIE peakiiuy Ha NOHBI. [loHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMH KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJJIOB M HEMETAIIOB (Tpadura
U anMasa), CJIOXHBIX BEHIECTB (XJIOpUAA HATpPHsl), HCCIEIOBAHUE 3aBHUCHUMOCTH CKOPOCTH XMMHYECKOW pEaKIUu OT
BO3JCHCTBUS PA3NUYHBIX (HPAaKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOJHOCTH PAaCTBOPOB BEILIECTB, Ipolecca AMCCOLHUALUU
KHUCIIOT, IIeJoYel U coyield (BO3MOXXHO HCIIOJIb30BAaHUE BHUACO MATEPHANIOB), MPOBEIACHUE OIBITOB, WILTIOCTPUPYIOIINX
NPU3HAKU TPOTEKAHMSI peakUuid MOHHOTro oOMeHa (0Opa3oBaHME OCa/iKa, BBIICIICEHHWE raza, 00pa3oBaHUE BObI), OMBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUil (TOpeHUE, pEaKUU Pa3JIOKEeHUs, COeTUHEHHUS ),
pacno3HABaHUE HEOPraHUYECKUX BELIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKLIMM HA HWOHBI, PELICHUE SKCIEPUMEHTAIBHBIX
3a7ad4.

Hemerajuibl 4 MX COeIMHEHUS

OO01ast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENeHU okuciaeHus. CTpoeHue u
¢dbu3nYecKre CBONCTBA MPOCTHIX BEIIECTB — TAJIOTEHOB. XMMHMUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJACHCTBUE C
MeTaJJIaMH, HEMeTaJUlaMH, Mieaodyamu). XiiopoBoaopoa. ColisiHass KHCIIOTa, XWMHYECKHME CBOWCTBA, TOJYy4YECHUE,
npuMeHeHue. JlelcTBrue XJopa M XJOpOBOJOPOJAa HA OpPraHu3M 4eJoBeKa. BaxHeWumme XJIOpuabl U UX HAXO0XKIECHUE B
IIPUPOE.

O6mmas xapakrepuctuka 31emMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTETICHH OKUCIICHUSI.
Crpoenrie u (puU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M Cepbl. AJIOTPONHbIE MOAU(PUKAIIMU KUCIOPOAA U
ceppl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOpO, CTpoeHUe, GU3UYECKUE W XUMUYECKue cBorcTBa. OKCHUIBI CEphl Kak
MPEACTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHasi KHCIIOTa, (PU3UYECKHE M XUMUYECKHE CBOMCTBA (0OIIME KAk MPEICTaBUTEIIS
KJ1acca KUCIOT U crienuduueckue). XUMHUUECKUE peaKIuu, JIekKaIIue B OCHOBE TPOMBIIIIEHHOTO CITOCO0a MOJy4YeHHs CEpHOMN



kucnothl. [Ipumenenue ceproil kucinoTsl. Collu CepHONM KHUCIOTHI, KaueCTBEHHAs peakuus Ha cynbdar-uoH. HaxoxneHue
cepbl U €€ COEAMHEHMH B Npupoje. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelbl COCOUHEHUSIMH Cepbl (KUCIOTHBIE
TIOKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEOTBPAIICHHUS.

OOmast xapakTepucTuKa 31eMeHTOB VA-rpynmbel. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIe CTETICHU OKUCIICHUS.
A30T, pacnpocTpaHeHue B NpUpoje, (pusmueckue n XxuMHUYeckue cBoiicTBa. Kpyrosopor azora B mpupoje. AMMHAK, €ro
(¢uznyecKue U XMMUUYECKHUE CBOMCTBA, MTOJyuyeHue U npuMeHeHne. Coau aMMOHUS, X (U3NYECKUE U XMMHUYECKHE CBOWCTBA,
npuMeHeHue. KadecTBeHHasi peakuuss Ha MOHbI aMMOHHUA. A30THas KUCJIOTa, €€ MoJlydeHHe, (PU3NUecKue U XMMHUYECKUe
CBOMCTBa (0OIIME Kak MpPEICTAaBUTENs Kijacca KUCIOT M crneurduueckue). Vcrnonb30BaHne HUTPATOB U COJIEH aMMOHHS B
KaueCTBE MHUHEPAIbHBIX YA0OpeHuH. XUMHUYECKOE 3arps3HEHUE OKPYKAOUIEH cpeibl COCAMHEHHSIMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsA3HEHHE BO31yXa, MOuBbl U BonoEMOB). docdop, amioTponHsle Moaudpukauuu Qochopa, puznyeckue u
xumuueckue cpoiictBa. Oxcup docdopa (V) u dochopHas kuciora, pU3MUecKre U XUMUYECKUE CBOMICTBA, MOIy4YECHHUE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

O6m1as xapaktepuctuka 31eMeHToB [VA-rpynnbel. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHUS.
VYrnepoa, anoTponHbie MOAU(PUKALIMK, PACTIPOCTPAHEHUE B MPUPOJE, (PU3HUECKHE U XUMHUUYECKHE CBOMCTBA. AJCOpOLMSL.
KpyroBopor yriaepoma B mpupoae. Okcuisl yriepoaa, ux (pusmueckue U XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha KUBBIE
OpraHM3MBbl, MOJY4YEHHE M NPUMEHEHHE. DKOJOTMYecKue NpoliieMbl, CBA3aHHbIE ¢ okcuaoMm yriepona (IV), rumoresa
IJ100aNbHOTO MOTEIUICHUS KIMMaTa, MapHUKOBBIM 3P ¢deKT. YToapHas KUCIOTa U €€ CONU, UX (PU3MYECKUE U XUMUYECKUE
CBOMCTBa, Mojy4yeHue u npuMeHeHue. KadecTBeHHas peakuus Ha KapOoHaT-uoHBI. Vicnosb3oBaHue KapOOHATOB B OBITY,
MEIULMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATUS 00 OpPraHUMYECKUX BEUIECTBAaX KaK O COEAMHEHUSX Yyriepoja (MeTaH, 3TaH, STHIICH,
alleTUJICH, 3TaHOJI, INIMLEPHH, YKCyCHas KuciaoTa). [IpupogHbie HCTOUHUKH YTIIEBOAOPOIOB (Yrojib, IPUPOIHBIN ra3, HeTh),
IPOJIYKTHI UX NEepepaboTKu (OEH3UH), UX POJIb B OBITY M MPOMBIIUIEHHOCTHU. [IoHATHE 0 OMONOTMYECKH BaKHBIX BEILIECTBAX:
xKupax, Oeskax, yriieBoJlax — M UX POJI B JKU3HU 4eJoBeKa. MaTepuanbHOE €IUHCTBO OPIaHMYECKUX U HEOPTaHMYECKHX
COCIMHEHU M.

Kpemuuii, ero gusnueckne 1 XuMUYECKHE CBOMCTBA, MojlyueHHue U npumeHeHue. CoequHeHUs: KpeMHUs B MPUPOJIE.
O6mme mpencraBineHuss 06 oxcuae kpemuus (IV) um kpemuueBoii kuciore. CWIMKAThl, UX HWCIOJB30BAaHHWE B OBITY, B
IPOMBIIIEHHOCTH. BaxkHeline cTpouTeNbHbIE MaTepuaibl: KepaMuKa, CTEKIIO, IIEMEHT, OeTOH, ene300eToH. [Ipobnembl
0€30I1aCHOr0 UCII0JIb30BAHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HHU.



Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3luoB HEOPraHUYECKUX BEILECTB, CBOMCTB COJIIHOM KHUCIOTHI, MPOBEJCHUE KAYECTBEHHBIX pPEaklMid Ha
XJIOPUJ-MOHBI U HAOMIOJEHHE MPU3HAKOB UX MPOTEKaHHUs, OMBITHI, OTpaXKarolue (U3NYECKUEe M XUMHUYECKHE CBOMCTBa
raJIoTeHOB M WX COEIMHEHUN (BO3MOXXHO HCIIOIb30BaHHE BHUEOMATEPHANIOB), O3HAKOMJICHHE C OOpasliaMu XJIOPHUIOB
(raJoreHuI0B), O3HAKOMJIEHHE C O0pa3naMu cepbl U €€ COCIMHEHHUSIMU (BO3MOXKHO MCHOJB30BAHHME BHJIEOMATEPHANIOB),
HaOJI0IeHUE TIpoliecca OOYTIMBaHUs caxapa MoJ| JeHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYEHUE XUMUYECKHUX
CBOMCTB pa30aBJICHHON CEpPHON KHUCIIOTHI, TPOBEJCHNE KaUeCTBEHHON peakiuu Ha Cyab(aT-uoH U HaOII0/ICHUE TTpU3HaKa eé
MPOTEKaHMs, O3HAKOMJICHUE C (PU3UYECKUMHU CBOWMCTBaMU a30Ta, (ocdopa U Ux coeAuHEHUN (BO3MOKHO HCIOJIH30BAHHE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POCHOpPHBIX yT0OpEHUM, OJydeHHe, cOOMpaHne, paclio3HaBaHUE U HU3yYEHUE
CBOMCTB aMMHaKa, MPOBEJCHUE KAUYECTBEHHBIX pEaKIHMii Ha HMOH aMMOHHUA M (ocharT-uOH U M3YYEHHE NPHU3HAKOB HUX
IPOTEKaHUs, B3aWUMOJCHCTBHE KOHLUEHTPUPOBAHHONW A30THOM KHUCJIOTBI C MeEIpl0 (BO3MOXHO HCIIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HM3yUYECHHE MOJENEeN KPHUCTAIMYECKUX pEETOK anmasza, rpadura, ¢yiiepeHa, O3HAKOMIJIEHHE C
poLIECCOM  aACOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOTrasa, MOJY4YECHHE,
coOupaHue, pacrio3HaBaHUE U M3YyUYEHUE CBOWCTB YIJVIEKHCIIOTO rasa, MpOBEJACHHE KAUeCTBEHHBIX PEaKIMil Ha kapOoOHAT U
CUJIMKAT-UOHBl W W3Y4YEHUE MPHU3HAKOB HMX MPOTEKAHUsS, O3HAKOMIICHHWE C TMPOIYKIMEH CHIMKATHOW MPOMBIIIICHHOCTH,
pelieHre YKCIEePUMEHTANBHBIX 33J1a4 10 TeMe «BaxxHel e HeMeTallIbl U UX COCTUHEHUS.

MeTtasibl 4 UX cOeTUHEHUS

OO0111ast XxapakTepUCTUKA XUMUYECKHUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU UX ToJI0KeHUs B [lepuonnueckoi cucreme
xumudeckux snemeHTtoB [[. M. MenneneeBa u crtpoeHusi atoMoB. CTpoeHHe MeETauioB. Meramnuueckas CBsI3b H
MeTaJUTMYecKasi KpUCTATUYECKas PEMIETKA. DIEKTPOXUMUYECKUN Psifl HAMPSHKEHUH MeTauioB. GU3NUECKHe U XUMUYECKUE
cBoiicTBa MeTauioB. OO0mIe crocoObl MoaydyeHus: MeTayuioB. [loHATHE O KOPPO3UU METAIIOB, OCHOBHBIE CITOCOOBI 3alUThHI
ux oT Koppo3uu. CruiaBbl (CTasb, YyTyH, TIOPATIOMUHHN, OpOH3a) U UX NPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[lenounbie MeTasuibl: nonoxenue B Ilepuoanueckoil cucreme xumuueckux snemeHToB JI. V1. Menaeneesa, crpoenue
X aTOMOB, HaxoxiaeHue B mpupoje. dDusnyeckue U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTtpusi U Kamusi). OKcuabl U
TUAPOKCHUJIBI HATPUA U Kayns. [[puMeHeHre meoYHbIX METaIOB U UX COSINHEHUH.



[Ilenouno3eMenbHBIE METAJIIBI MATHUM U KaJIbLHN: MOJOXKEHNE B [leprnoandeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOCHUE UX aTOMOB, HaXOXJCHHE B npupoje. Pu3ndyeckue U XMMUUYECKUE CBOMCTBA MarHus M KajblIUsl.
Baxwuelime coequHeHns Kanblus (OKCUI, THAPOKCH I, cOIH). ZKECTKOCTH BOJIBI U CITIOCOOBI €€ YCTpaHEHHUS.

Amomunuii: noynoxenue B Ilepuoandeckoi cucreme xumuyeckux snemeHToB JI. M. MeHneneeBa, cTpoeHHe aToma,
HaxoXXJIeHUe B mpupoje. Ou3ndyeckrue u XMMUUECKHEe CBOMCTBA almOMUHUsI. AM(OTEpHBIE CBOMCTBA OKCHJA U THIPOKCU]IA
AJTFOMMHUSL.

Kenezo: nmonmoxenune B Ilepuomuueckoid cucrteMe xumudeckux snnemeHtoB JI. M. MenpaeneeBa, CTpoeHHE aroma,
HaxoXJIeHUE B npupojae. Pu3ndeckue U XUMUYECKHE CBOMCTBA kene3a. OKCUbI, TUAPOKCUIBI U cosn xene3a (I1) u xenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumeHm:

O03HaKOMJICHHE C o0paslaMy METaJJIOB M CIUIABOB, MX (DU3WUYECKUMU CBOMCTBAMH, M3YUCHHE PE3yJbTaTOB KOPPO3UHU
METAJIJIOB (BO3MOXXHO MCIIOJIb30BAaHHE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHUJA KaJIbIIUS U HATPUS C
BOJIOM (BO3MOHO MCHOJIb30BAHUE BUICOMATEPHUAIIOB), UCCIECIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCa TOPEHUS JKeJie3a B
KHUCJIOpo/e (BO3MOXKHO HCIIOJIb30BaHUE BHUACOMATEpPUANIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMl HAa HOHBI:
MarHusi, Kaiubplius, amtoMunwusi, nuHka, xene3a (II) m xemesa (III), menu (II), HaGmromeHuwe w ommcaHue MPOIECCOB
OKpAIlIMBaHUS TJIJAaMEHUM MOHAMU HATpUsl, Kajaus U KalblHs (BO3MOXXHO HMCIOJIb30BAaHUE BUACOMATEPUATIOB), UCCIIEIOBAHUE
aM(OTEepHBIX CBOMCTB THAPOKCHAA ATIOMHHHUS U THUIPOKCHJA ILMHKA, PEIICHHWE SKCIEPUMEHTANIBHBIX 3a7ad MO TeMe
«BaxxHelnme MeTaIbl U UX COSTUHEHUSD).

XuMus 4 OKpY:Kawlas cpeaa

BemecTtBa 1 MaTepuasibl B MOBCEAHEBHOW KW3HHM 4YEI0BEKAa. be3ormacHoe MCnoab30BaHUE BEIIECTB M XMMHYECKUX
peakiuii B ObITy. [lepBast moMoIIs IPU XUMMUYECKUX 0XKOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKarolieh cpenbl (IpeaesibHas AOMycTUMasi KOHIEHTparus BemiecTs, aanee — [1/IK).
Posp xumMuu B pelieHuu 3KOJI0THYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

U3y4deHue 00pa3IoB MaTEpUaJIOB (CTEKIIO, CIIABBI METAIIJIOB, MTOJTMMEPHBIEC MAaTEPUAIIBI ).



Mesicnpeomemmuunle ceasu

Peanuzammsi MEXIpEeAMETHBIX CBS3CH MPU M3YYCHUH XUMHUU B 9 Kilacce OCYIIECTBIISETCS Yepe3 MCIOIb30BaHUE Kak
OOIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHSITHH, SBJISIONIMXCS CHCTEMHBIMH IS OTICIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAYyYHBIN (DaKT, rUnores3a, 3aKOH, TEOpHUs, aHAJINU3, CUHTE3, Kiaccudukaims,
NEPUOANYHOCTh, HAOIIOEHUE, SKCIICPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJIeb, SBICHUE, MAPHUKOBBIA 3A(DdEKT,
TEXHOJIOTHsI, MATEPHUAJIB.

dusnka: MaTepus, aToM, dJCKTPOH, IMPOTOH, HEWTPOH, WOH, HYKJIHJ, HW30TOIbI, PaJUOAKTUBHOCTH, MOJICKYJa,
IEKTPUYECKUI 3apsii, TPOBOJHUKH, TOJIYIPOBOIHUKH, AUICKTPUKH, (DOTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, T'a3, pacTBOP, PACTBOPUMOCTH, KpUCTAJUTMUECKas PEIIETKA, CIIaBbl, (PU3UYECKUE BEIIMYUHBI, CTHHUIIBI
U3MEpPEHHUs], KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢otocunte3, napixanue, Ouocdepa, -dSKocHCTEMa, MHHEpPAJIbHbIE YAOOPEHHS, MHUKPOAJIEMEHTHI,
MaKpOAJIEMEHTHI, TUTATCIIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpabl, TOPHbIE MOPOABI, TOJE3HBIE MCKOIMAEeMble, TOIUIMBO, BOJHBIC

PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTAaThl OCBOCHHUS MPOTPaMMBbI OCHOBHOTO OOIINEro 0o0pa30BaHMsA JOCTHTAlOTCA B XOJ¢ OOyYEeHHS
XMMHHA B CIUHCTBE Yy4e€OHOH M BOCIHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHH C TPAIWIIMOHHBIMH POCCHHCKHMMHU
COLMOKYJIBTYPHBIMH M AYXOBHO-HPABCTBEHHBIMHU [IEHHOCTSAMH, IPUHATHIMU B OOIIECTBE MPaBUIAMH U HOPMAaMHM TOBEICHHUS
U CIIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHS U COLIMATM3AIMH 00yUJaFOIIHXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJACTBOBATHCS CHCTEMOW IO3MTHBHBIX
IICHHOCTHBIX OPUCHTAIIMH U PACIIMPCHUE OIbITA JICSITEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPpUOTHYECKOTO BOCIIUTAHUSI:

[ICHHOCTHOTO OTHOIIEHHS K OTEYCCTBEHHOMY KYJIbTYPHOMY, HMCTOPHMYCCKOMY M HAYyYHOMY HACJIEIUIO, MTOHHMAaHUS
3HAYCHUS XUMHUCCKOW HAYKU B JKU3HH COBPEMEHHOI'O OOIIECTBA, CHOCOOHOCTH BJAJETh JAOCTOBEPHON HH(pOpMamued o
NEPEAOBBIX JOCTHKCHUSX W OTKPBITHSIX MHPOBOM M OTEUYECCTBCHHON XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOMCTBE MUpPa U OOIIIECTBA,;

2) rpasKAaHCKOT0 BOCTIUTAHMS:

NPEJCTAaBICHHUS O CONMATIbHBIX HOpPMax M MPaBHIIaX MEKIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTHBE, KOMMYHHKATHBHOM
KOMITIETEHTHOCTH B OOIIECTBEHHO TIIOJE€3HOM, y4eOHOMCCIEIOBATEAbCKOM, TBOPYECKONH M OPYIMX BHIAX IEATCIHHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM EATEIBHOCTH MIPU BBITIOJHEHUHU YUCOHBIX, TTO3HABATEILHBIX 3a71au, BHITOJIHECHHH
XUMHYCCKMX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IMPOCKTOB, CTPEMIJICHHS K B3aUMOIOHMMAHHIO M B3aWMOIIOMOIIH B
IpoIiecce ITOM y4eOHOM AeITebHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEAECHUE U IMOCTYIKU CBOMX TOBAPHIICH C IMO3UIMH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCICACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MIO3HAHUSI:

MHUPOBO33PEHYECCKHE TPEJCTABICHHS O BEIIECTBE M XUMUYECKON PEaKIMK, COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W COCTABIIAIONIME OCHOBY ISl TOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJIbI, B3AUMOCBA3SIX YeIOBEKa C MPUPOIHOM CPEeIoii, O POJIM XUMHUH B MIO3HAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHbBIC HA MMOJIyYCHHE HOBBIX 3HAHUN MO0 XUMHUH, HEOOXOAUMBIE I OOBICHEHUS
HaOJII0JTaeMbIX TPOIECCOB M SBJCHHUH, MO3HABATEIbHON, WHPOPMAIIMOHHOW W YHTATEIBbCKOW KYJIBTYPHI, B TOM YHCIIE



HABBIKOB CAMOCTOSITEIbHOM pabOThl C Y4YEOHBIMH TEKCTAMH, CIPABOYHOW JIUTEPATYpPOM, IOCTYNHBIMU TEXHUYECKUMH
CpeICTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTH;

UHTEpEeC K 00YUCHHIO U TIO3HAHUIO, TI0003HATENIbHOCTh, TOTOBHOCTD U CIIOCOOHOCTh K CaM000pa30BaHuI0, TPOEKTHOMN U
UCCJIEI0BATENBCKON JEATENBHOCTH, K OCO3HAHHOMY BHIOOPY HAIPABJICHHOCTU U YPOBHS 00YUYEHUS B JaIbHEMIIEM;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbSI

OCO3HaHUE LIEHHOCTH )KU3HU, OTBETCTBEHHOI'0 OTHOILIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/10pPOBBI 00pa3 )KU3HU,
OCO3HaHUE TMOCIEACTBUA M HENPUATHE BPEOHBIX NPHUBBIYEK (YHOTPEOJICHHSI aJKOIroJis, HApKOTHKOB, KYypEHHS),
HEOOXOJMMOCTHU COOJIOJICHUS TIpaBUJI 0€30MacHOCTH MpPHU OOpaIllEHHH C XUMUYECKHUMHU BEIIECTBAMH B OBITY M peaIbHOMU
KU3HH;

5) Tpy10BOT0 BOCIMTAHMS:

UHTEpEC K MNPAKTUYECKOMY HM3YUEHHIO Mpodeccuil M Tpyda pas3iudyHOTO poja, YBaXKEHUE K TPYLy U pe3yibTraraM
TPYJOBOM AEATENBHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUN MO XWMHH, OCO3HAHHBIA BBIOOP
WHIUBUYAIbHOM TPAEKTOPUHU MPOJOJKEHUS O0Opa30BaHUA C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHWMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHONW Npo(ecCUOHAIBHON AESTENbHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHHH, TOTOBHOCTb a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM cperie;

6) 9KOJI0THYECKOT0 BOCIIUTAHMSI:

HKOJIOTUYECKHU 1e1ecO00pa3HOe OTHOLIEHHE K MPUPOJE KaK UCTOYHHUKY >KU3HM Ha 3emiie, OCHOBE €€ CYLIECTBOBAHMS,
NOHUMAaHUE LIEHHOCTH 3I0pOBOro M 0€301acHOro oopasa >kM3HU, OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY
U TICUXUYECKOMY 3/10POBBIO, OCO3HAHME LIEHHOCTH COOJII0/IEHUS MPAaBUIT O€3011aCHOTO MOBEACHUS P paboTe C BEIIECTBAMM,
a TaAKXKE B CUTYaLIUSIX, YTPOKAIOIIMX 3/I0POBbIO U KU3HU JIIOJCH;

CHOCOOHOCTH MPUMEHSTH 3HAHUS, MOJydaeMble MPU U3YUYCHUU XUMUH, JUIsl peLIeHHs 3a7a4, CBA3aHHbBIX C OKpYKaroIIen
IPUPOJTHON CpefoH, sl MOBBILICHHS YPOBHS 3KOJOTHYECKON KyJIbTYpPbl, 0OCO3HAHUS TJ100aJIbHOIO XapaKTepa 3KOJIOTHYECKUX
npo0JIeM U MyTel WX PelIeHHs] TOCPEICTBOM METOJ0B XUMHUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM
B I103HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbHOU IPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMeTHBIX PE3yNbTAaTOB BBIACIAIOT 3HAUYMMBIC i (HOPMUPOBAHMS MUPOBO33PEHHUS OOIICHAYYHbBIE
NOHATHUSA (3aKOH, TEOPHsI, IPUHIHI, TUIIOTE3a, GAKT, CUCTEMA, IPOLECC, IKCIIEPUMEHT U IPYToe.), KOTOPbIE UCMOJIB3YIOTCS B
€CTECTBCHHO-HAYYHbIX YYEOHBIX TMpeaMETaxX M TMO3BOJSIOT HAa OCHOBE 3HAHMM M3 OSTUX MNPEAMETOB (POPMHUPOBATH



MPEACTABIICHUE O IIEJIOCTHOW HAyYHOM KapTHHE MHUpa, M YHHBEPCAJIbHbIE ydeOHbIE JCHCTBUSA (ITO3HABATEIIBHBIC,
KOMMYHHUKAaTHBHBIE, PEryJISITUBHBIE), KOTOphble OOecreyrBalOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHBHOMY
MJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOM AESTEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe J1eHCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHHUSI HCHOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHUMN: PACKPBHIBATH CMBICT XUMHYECKUX
NOHATUM (BBIAEHATh MX XapaKTepHbIC NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH MOHSTUSIMU), HCIOJIH30BAThH
MOHATUST JUISi OOBSICHEHUS OTIEIbHBIX (DAKTOB MW SIBJICHUM, BBIOMpPATh OCHOBAHMS WU KpPUTEpUU ISl KiacCU(pUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIHMi, yCTaHaBJIMBATh IPUYMHHO-CICJICTBEHHBIC CBS3W MEXIY OOBEKTaMH
W3YUYEHHUsI, CTPOUTD JIOTHYECKUE PACCYX ACHUS (MHIYKTHUBHBIC, I€TYKTUBHBIC, TT0 aHAJIOTHUH ), JIeJIaTh BBIBOJIBI M 3aKTFOUCHUS,;

yMEHHE MPUMEHSTH B MPOIECCE MO3HAHUS MOHATHS (MPEIMETHBIC M METalpeaMETHBIE), CHMBOJINYCCKHE (3HAKOBHIC)
MOJIEJIM, MCIOJIb3yeMble B XUMHUHU, MPEoOpa3OBBIBATH IIMPOKO MPUMEHSEMbIE B XHMHU MOJCIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJI 3JIEMEHTA), XUMHUYECKasi popMysia U YpaBHEHUE XUMUYECKOU peaKIuu — MPU PElICHUH y4eOHO-
MO3HABATEIbHBIX 33J1a4, C YUETOM ATUX MOJCIBHBIX MPEICTaBICHUN BBISABIISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIICCTB M XHMHUYCCKHX PEaKIUi, BBISABISATH OOIIHE 3aKOHOMEPHOCTH, MPUUMHHO-
CJICICTBEHHBIC CBA3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTelbCKue 1eHCTBUS:

YMEHHUE HUCTOJIb30BaTh MOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, 4 TAKXKE B KAUECTBE OCHOBBI IS
(dhopMUPOBaHUS TUIIOTE3BI IO MMPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOpPETEHNE ONbITa MO TUIAHUPOBAHWIO, OPraHU3allud M TPOBEACHHUIO YUYEHWYECKHX OSKCIEPUMEHTOB, YMEHHE
HaOJII0/1aTh 3a XOJIOM IMPOIIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATH €r0 pe3yJbTar, PopMyaupoBaTh 0OOOIIEHUS U BHIBOJIBI
0 pe3yJibTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIIATL OTUET O MPOJICIIAHHON padoTe.

Pabora ¢ undgopmanueii:

yMEHHE BbIOMpPaTh, aHAJIW3UPOBATh U MHTEPHPETUPOBATH WH(POPMAIMIO Pa3IMYHBIX BUAOB U (DOPM MpeCTaBIICHUS,
MOJTy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XMMHUYECKOT0 COJEpIKaHMs, CIIpaBOYHbIE TOCOOUs,
pecypchl IHTepHEeTa), KpUTHYECKH OIICHUBATh IPOTUBOPEUHUBYIO M HEOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE MPUMEHSTh Pa3INYHBIC METOJIBI U 3aIIPOCHI NP MOMCKE U 0TOOpE MH(POPMAIIMHA U COOTBETCTBYIOIUX JaHHBIX,
HEO0OXOIMMBIX JJIsSI BBITIOJIHEHHS YU€OHBIX U TTO3HABATEIBHBIX 3a7a4 ONPeIeIEHHOTO TUIIA, MPUOOPETEHNE OMbITa B 00JIACTH



UCTIONB30BaHUsl MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJECHUE KYyJIbTypOll aKTUBHOTO WCIOJIb30BaHUS
pPa3IMYHBIX IOMCKOBBIX CHCTEM, CaMOCTOSITENBHO BbIOMpaTh ONTUMAIbHYIO (OpMY MpeICTaBiIeHUs HHPOpMALUU U
WUTIOCTPUPOBATh pPEIIaeMble 33/JaYd  HECIOKHBIMU CXEMaMM, JIuarpaMMamMu, ApyruMua Qopmamu Tpaduku H HX
KOMOMHAITUSIMU;

YMEHHME HCIOJb30BaTh U AHAIU3MPOBATh B Ipolecce yueOHOM M MCCIEI0BaTENbCKOW AESITEIbHOCTH MHPOPMAIUIO O
BJIMSTHUM NTPOMBIIIJIEHHOCTH, CEJICKOT0 X03MCTBA U TPAHCIIOPTAa HA COCTOSIHUE OKPY>KaoIel IPUPOIHOMN Cpebl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeiCTBUA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOJ€ nuajora u (Win) JUCKYCCUH) MO CYIIECTBY 0OCYKIaeMOM TeMbl, (pOpMyINpOBaTh
CBOM MPEJIOKEHHSI OTHOCUTENIBHO BBINIOJIHEHUS MPEIJIOKEHHOM 3a1a4u;

YMEHHsI TPEACTABIATh MOJYyYEHHBIE PE3yJIbTaThl NMO3HABATEIBHON NEATEIHPHOCTH B YCTHBIX M NMHUCBMEHHBIX TEKCTaX;
JieNlaTh MPEe3EHTAIMI0 PE3YyJIbTaTOB BBIIIOJIHEHUS XUMHUYECKOIO SKCIepUMeHTa (1ab0paTOpHOTO OIbITa, J1abOpaTOpHOM
paboThI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IIPOEKTA);

YMEHUSI Yy4ye€OHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOM [O3HABaTEIbHOM W HCCIENOBATEIbCKON
NEeATEIbHOCTH TPH PEIICHWH BO3HUKAIOUIMX NpOoOJeM Ha OCHOBE y4€Ta OOLIMX HHTEPECOB M COIJIACOBAHUSA MO3ULUHN
(o6cyxneHns, OOMEH MHEHHUSIMHU, «MO3TOBbIE IITYPMbI», KOOPJAUHAIIMS COBMECTHBIX JCHCTBHM, ONpeaeseHue KpUTEepUeB 1Mo
OLICHKE KauecTBa BBINOJIHEHHON pabOThI U JApyTHE).

PeryisiTuBHBIEe yHUBepcalbHbIe ydeOHbIe 1eCTBUS:

YMEHUE CAMOCTOSITENBHO ONPENENsITh LEIU JEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTh, KOHTPOJIUPOBATH W IpHU
HEO0OXOMMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BHIOMpaTh Hanbosee 3(hPeKTuBHBIE CIOCOOBI pelieHnsT YUYeOHBIX U
MO3HABATEJIbHBIX 3aJlad, CaMOCTOSATEIbHO COCTaBIISATh WJIM KOPPEKTHUPOBATh MPEUIOKEHHBINM allfOPUTM JEUCTBUN NpU
BBINIOJIHEHUHU 3a/IaHUN ¢ YY4ETOM MOJIYYEHMS] HOBBIX 3HAHUN 00 M3y4yaeMbIX 00BEKTaX — BEIIECTBaX M PEAKIUAX, OLIEHUBATD
COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHON 1IeJM, YMEHHE UCIOJb30BaTh W AaHAJIU3UPOBATh KOHTEKCTHI,
npeajiaraeMble B YCIOBUM 3aJJaHUN.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pPE3yNbTATOB [0 OCBOCHHMIO O0OS3aTENIBHOTO COAEpKAHMs, YCTAHOBJIEHHOTO JIaHHOU
benepanbHOi paboueld MPOTrpaMMOM, BBIIEISIOT: OCBOCHHBIE OOYYAlOUIMMUCS Hay4YHbIE 3HAHMUS, YMEHHS M CIOCOOBI
NeicTBUi, ciennduueckre sl TpeaMeTHOW 00sacTu «XUMMsD), BUIbl A€ATEIbHOCTH IO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNHN, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaLUsX.



K xoniy oOyuenus B 8 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y
00y4aromuxcst yMEeHu:

pPacKphIBaTh CMBICII OCHOBHBIX XMMUYECKHUX MOHSATUH: aTOM, MOJIEKYyJa, XHMHUYECKUI AJIEMEHT, MPOCTOE BEIIECTBO,
CJIOKHO€ BEUIECTBO, CMECH (OJHOPOJIHASA U HEOJTHOPOHAs), BAJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U MOJIEKYJIsIpHast
Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas JOJS XMMHUYECKOTO AJIEMEHTa B COEIUHEHHH,
MOJISIPHBIN O0BEM, OKCHJ, KUCIOTAa, OCHOBAHUE, COJIb, AJIEKTPOOTPUIIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKas
peakuus, Ki1accupUKalsa peakiuid: peakliui COSIUHEHUS, PEaKIMU Pa3loKEeHUs], PEeaKIMU 3aMEeIlEHUs, peakluu
0oOMEHa, 3K30- U 3HIOTEPMHUUYECKUE PEAKLUHU, TEIJIOBOU 3PPEKT peakiuu, siApo aToMa, dJIEKTPOHHBIA CJION aToma,
aTOMHasi OpOUTalb, paIuyC aTOMa, XUMUYECKAsl CBSI3b, NOJISIPHAsl M HEMOJSIPHAs KOBAJIEHTHAs CBSI3b, MOHHAS CBS3b,
MOH, KaTUOH, aHUOH, PACTBOP, MAaccoBasi 10JIs BELIECTBA (IIPOLIEHTHAs! KOHIIEHTPAIUs) B pacTBOPE;

WUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHITUI U IPUMEHATH 3TH MOHATHS IIPU OIMCAHNUN BEIIECTB
Y VX TIPEBPALICHUN;

UCITI0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIsl COCTABJICHHS (POPMYJI BELIECTB U YPABHEHHI XUMUYECKUX PEAKIINIA;
ONpEAENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHApPHBIX COEIWHEHHUSAX, CTENEHb OKHCIICHUS 3JIEMEHTOB B
OMHApHBIX COEJIMHEHUSX, MPUHAMJICKHOCTh BEIIECTB K ONpPENEIEHHOMY KJIacCy COECIMHEHUU Mo (QopmyiiaM, BUA
XUMHUYECKOH CBSI3U (KOBAJICHTHAs U MIOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpsiBath cmbich Ilepuoandeckoro 3akona [[. M. MeHueneeBa: 1€MOHCTPUPOBATh NMOHMMAHUE MEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT MX MOJIOKEHHUs B Ileproaudeckoil cucreMe, 3aKOHOB COXPAHEHUS
MaccChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTapo;

ONMKCHIBATh M XapaKTepu3oBaTh TabmMuHyto Gopmy Ileprnonnyueckoit cucteMbl XUMHUYECKUX 3JEMEHTOB: pa3anyarh
MOHATHUS «TJaBHas noArpynma (A-rpymnmna)»y u «nobounas noarpynmna (b-rpymnma)y, Manabie U OOJBIITNE TIEPHOIBI,
COOTHOCUTH 00O3HAUEHHUs1, KOTOpbIe uMetoTcsl B Tabmune «llepuognueckas cucremMa xumuueckux snemeHTos 1. .
MenzeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsii sipa,
oO011Iee YHUCIIO SJIEKTPOHOB M PACIPeIeSIEHUE UX MO JNEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPIrAaHUUECKUE BEIIECTBA, XUMUYECKUE PEAKIIMH (110 YUCITY U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEMIOBOMY 3P HEKTy);

XapaKTEpHU30BaTh (OMHUCHIBATH) OOIINE XUMUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIAsl ONUCAHNE
MIPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIINN;



IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTHU MPOTEKAHUS
XMMHUYECKUX MPEBPAILEHUH B PA3JINYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO IO XMUMHUYECKOIO 3JIEMEHTA
1o ¢opMyIie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI MO0 YPABHEHHIO XMMHUUECKON
peaxuuy;

IPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON JEATENIBHOCTH — aHAJIW3 U CUHTE3, CpaBHEHUE, 0000IleHuE,
CUCTEMATH3AlINIO, KJIacCU(UKALMIO, BBISIBICHUE TPUUMHHO-CIIEICTBEHHBIX CBSA3€H — JIJIs1 U3yUYEHUsl CBOMCTB BELIECTB
U XUMHUYECKUX DPEaKUUM, €CTECTBEHHO-HAyYHbIE METOJbl MO3HAaHMS — HaOJIOJIEHUE, W3MEPEHHE, MOJECIUPOBAHUE,
AKCIEPUMEHT (PeabHbIN U MBICIICHHBIN);

CJIEI0BaTh MpaBUJIaM IOJIb30BAHUS XMMHUYECKOW MOCYAOH U J1abOpaTOPHBIM OOOPYAOBAHMEM, a TAKXKE IMpaBUIIAM
oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMU 1O BBITOJIHEHUIO JIAOOPATOPHBIX XMMHUECKHUX OIBITOB
[0 TOJIyYEHUIO U COOMpAHUIO Ia3000pa3HbIX BEUIECTB (BOAOPOAA U KUCIOPOJA), IPUTOTOBICHHUIO PACTBOPOB C
ONPENEIEHHON MAacCOBOW JIOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U NMPOBOAUTH XUMUYECKUE IKCIIEPUMEHTBI
M0 PaclO3HABAHUIO PACTBOPOB IIEIOYEH U KUCJIOT € MOMOILBIO MHANKATOPOB (aKMycC, (GeHON(PTaNIeHH, METUIIOPAHK
U ApyTHE).

K koHIiry oOyueHus B 9 kiaacce npeaMeTHbIC Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y
00yJaronmxcsi yMEHUI:

PACKpBIBATh CMBICT OCHOBHBIX XUMUYECKUX MOHATHI: XUMAYECKUMN AJIEMEHT, aTOM, MOJIEKYJIA, MOH, KATHOH, aHUOH,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTbD, 3JICKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKAS
peaKIus, XUMHYECKas CBSA3b, TEINIOBOM 3(P(EKT peakiuh, MOJb, MOJSPHBIM 00BEM, pPacTBOp, SJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJCKTPOIUTHYCSCKAS JUCCOIMAIs, PEaKIMd HOHHOTO OOMEHa, KaTajln3aTop, XHMHYECKOe
paBHOBeCHEe, OOpaTMMble M HEOOpaTHMbIC PEaKIUH, OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIUH, OKHUCIIUTEIb,
BOCCTAHOBUTEJb, OKHCJICHUE U BOCCTAHOBJICHHUE, aJUIOTPONUs, aM()POTEpHOCTb, XMMHUYECKasi CBs3b (KOBaJICHTHas,
WOHHAs, MeTaJUIMYecKasi), KpUCTAJUIMYeCKas pemerka, KOpPpo3us METaIoB, CIUIaBbl, CKOPOCTh XHUMHUYECKOUN
peakuuu, npeaenpbHo gonycrumas konueHnTpanus 11K BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHATH 3TH NMOHATUS IPU ONMCAHUU BEIIECTB
Y X TIPEBPALICHUN;

HCII0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJI1 COCTaBJICHHUS (hOPMYJI BEILIECTB U YPABHECHUN XMMUYECKUX PEAKIIHA;



ONPENIENATh BaJEHTHOCTh U CTENEHb OKHUCICHUS XMMHUUYECKUX 3JIEMEHTOB B COCIMHEHUSX PA3JIUYHOTO COCTaBa,
MPUHAIJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIAcCy COEIUWHEHUW 1o (opmyiaM, BUJ XUMHUYECKON CBS3U
(koBaJICHTHAs, MOHHAS, METALTNYCCKAsA) B HEOPTAHMYCCKUX COCIMHECHMSIX, 3aps] MOHA 10 XUMHYECKOW (opmyie,
XapakTep cpebl B BOAHBIX pacTBOpPaX HEOPTaHUYECKUX COCAMHEHUMN, TUI KPUCTATUIMYECKOM PEIIETKH KOHKPETHOTO
BEIIIECTBA,

packpbiBaTh cMbicha [lepuonnueckoro 3akona J[. V1. MenneneeBa u JeMOHCTpUPOBATh €ro MIOHUMAaHKUE: OMUCHIBATh U
XapakTepu3oBaTh TabiuuHyio (opmy Illeprogudeckoil CUCTEMBbl XUMHUYECKHX 3JEMEHTOB: pasziuyaTh MOHSITHS
«rnaBHas noarpynna (A-rpynmna)» u «rnobounas noarpymnmna (b-rpynmna)y», Mainbie u 00JIbIINE MTEPUOAbl, COOTHOCUTD
0003Ha4YEeHUs, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOJIMIIe, C YUCITOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjpa, oOllee YKCIIO JIEKTPOHOB U PACHPENICICHUE UX MO JICKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M UX COCJIMHEHUN B TIpe/Ienax Majblx
MIEPUOAOB U TJIABHBIX MOATPYIII C Y4ETOM CTPOCHHUS KX aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKUE BEIIECTBA, XUMUYECKHUE PEAKIIUU (110 YHUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3(PGeKTy, M0 M3MEHEHUIO CTEMEHEW OKHUCICHUS] XUMUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) 0OIMEe U crelupUIECKUe XUMUYECKHE CBONCTBA MPOCTHIX M CIOXKHBIX BEIIECTB,
MOATBEpkKAAasi ONUCAHHE NpPUMEpPAMU MOJEKYJSIPHBIX M HWOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKIuii;

COCTaBJISATh YPABHEHUS DJCKTPOIUTUUYECKOW AUCCOIMAIUM KHUCJIOT, IIEJIoYed W COJiel, TMOJIHBIE M COKpAIIEHHBIC
ypaBHEHUSI peaKIii MOHHOTO OOMEHa, YpaBHEHHs PEaKIWid, MOATBEP)KIAIONINX CYIICCTBOBAHWE TE€HETUYECKOUN
CBSI3U MEXK]1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMH IMOCPEIACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OaaHca dTUX PEaKIInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHMS, BO3MOXHOCTH IMPOTEKAHUS XHUMHUYECKHUX
MpEeBpaIEHUN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA
o (opmyJie COeMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI TTO YPABHEHUIO XUMHUECKOU
peakuuu;



coOI01aTh TpaBWJIa MOJIB30BAaHUS XHUMHUYECKON TOCYAOM U JabopaTOpHBIM OOOpyJOBaHHMEM, a TaKKe IpaBHIa
oOpalleHus ¢ BEIIECTBAMH B COOTBETCTBHU C MHCTPYKLHUSMH IO BBITOJHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB
0 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YIJIEKUCIIOIO ra3a);

IPOBOANUTH PEAKIMH, MOITBEPXKIAIONINE KAYECTBEHHBIN COCTaB PA3IUYHBIX BEIIECTB: PACMO3HABaTh OMNBITHBIM
nyTéM XJopui-, OpoMua-, Hoaua-, kKapoonat-, pocdar-, CUIMKaT-, CyabpaT-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS
¥ MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

INPUMEHATh OCHOBHBIEC OIEPAIMM MBICIUTEIBHON NeATeNIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHUE, 00oOIIeHue,
CHCTEMAaTH3alINIO, BBISIBICHNE MPUYUHHO-CIEACTBEHHBIX CBS3E€W — JIJISI M3YYECHUS CBOWMCTB BEIIECTB M XMMHUYECKUX
peakiuii, eCTeCTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAOJIIOJCHHE, W3MEpPEHHE, MOACIMPOBAHUE, IKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBO 4acoB
Ne HaumeHoBaHue pa3aesioB U JieKTPOHHBbIE (HU(pPOBHIE)
KoHTpoJsbHbIe IMpakTuyeckne
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE Pecypchl
padoTsbI padoThbI
Pazjnen 1. [lepBonavajibHble XMMHYECKHE MOHSTHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [IOK
' MPAKTUYECKOU AEATEIBHOCTH https://m.edsoo.ru/7f41837c¢
YyeJI0BeKa
BemecrBa 1 xXuMudeckue bubmunorexa IIOK
12 15 1
peakiuu https://m.edsoo.ru/7f41837c
Hroro o paznemy 20
Pazgen 2. Baxuelimme npeacTaBuTe/ M HEOPraHM4eCKUX BellleCTB
21 Boznyx. Kucnopon. [lonsitue 06 6 bubmmoreka [IOK
' OKCHIaxX https://m.edso0.ru/7f41837¢c
99 Bonopoa.Ilonstue o kucnorax u 8 1 bu6nmmoteka LIOK
' COMSX https://m.edsoo.ru/7f41837¢c
53 Boga. PactBopsl. [TonsiTre 06 5 1 1 but6mmoreka [{OK
' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChI 1 1 1 bubnmnoreka [JOK
' HEOPraHUYECKUX COEAUHEHN N https://m.edso0.ru/7f41837¢c
Hroro o pasneny 30

Paznen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumuyeckux 3jieMeHToB JI. . MenaesneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsi3zb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

3.1

[Tepuoanueckuii 3aK0H U
[Tepuonuueckas cucrema

7

but6mmoreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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XAUMHYECKUX dj1eMeHToB /I, U.
MenpeneeBa. CtpoeHue aroma

Xumudeckas CBI3b.

. CCITHTOIEHO bu6mmoteka LIOK
32 SOCCCTJ;HOZJ;TC?IBHHG peaku 8 https://m.edsoo.ru/7f41837c
Hroro o pasaeny 15 ﬁ;i?ﬁlﬁlﬁﬁfmssk
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOBIIO 68
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9 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM uugpoBbIie
Ne n/n P Kontpoasnsie | IlpakTtnyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. BemmiecTBo 1 XUMHUYeCKHE PeaKIMH
11 [ToBTOpEeHME U yriayOneHue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnuoreka [IOK
' XUMUYECKHE PEaKIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nen 2. HemeTanibl M X COeTUHEHUS
21 OO1u1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnuoreka [LIOK
' anemeHTOB VIIA-rpymmel. ["amorens https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepUCTHKA XUMHUYECKHX
2.2 anemeHTOB VIA-rpymmel. Cepa u e€ 6 Brbmorexa LIOK
' PYTHEL. &-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.3 aeMeHTOB VA-Tpymimbl. A30T, pochop u ux 7 1 bubmorexa LOK
' PYHHEL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
O01as xapaKTepuCTUKa XUMHUIECKIX
24 3H€§6HTO]I: IVAI-)r Bl YTIIepoa 1 8 1 2 bubmorexa HOK
' . PR pol https:/m.edso0.ru/7f41a636
KPEMHUI M UX COeTMHEHUS
Hroro no pazneny 25

Pasznea 3.

MeTa/jibl H HX COeTHUHEHNS
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

. bubnmoreka [IOK
31 Obmue CcBOHCTB METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxkueliie MeTaibl 1 UX COETUHEHUS 16 httos://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Paszjnen 4. Xumusi 1 okpy:kamomas cpeaa
41 BemecTBa 1 MaTepHabl B )KU3HU YeJIOBEKA 3 bubmmorexa [JOK
' 1 p https://m.edso0.ru/7f41a636
Wroro o pazneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUVIA YYEHUKA

Xumus, 8 kinacc/ Pymsutuc I .E., ®enpaman @.I°., Akimoneproe obmiectBo «M3marensctBo «IIpocsemnienne»
Xummus, 9 knace/ Pynsutuc I'.E., ®enpaman @.I., AknimonepHoe obmectBo «M3narenscTBo «lIpocBemienne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Xumus : ypoku B 8 kiacce : mocodue ans yuutens /H. H. I'apa
Xumus. Ypoku B 9 kimacce : mocodue s yuurens /H. H. Tapa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



