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[IporpaMMa 1Mo XMMHUHM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs COCTaBlieHAa HA OCHOBE
TpeOOBaHUH K pe3y/bTaTaM OCBOESHHUSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0
oOpasoBanms, npencraBieHHbix B ®I'OC OOO, a Ttakxke Ha OCHOBEe (denepanbHOM paboueid
pOrpamMMbl BOCHUTAHUS U C Y4ETOM KOHLEHIMU MPENoiaBaHus y4eOHOro mpeamera «XUuMus» B
oOpa3oBarenbHbBIX opranu3anusax Poccuiickoit denepanum.

[IporpaMma 1Mo XuMHHM JaéT MPEACTAaBICHUE O IIeNAX, OOmel crpaTerun OOy4eHHS,
BOCIUTAHMUSI W Pa3BUTUA OOYy4yalOUIUXCS CpPEICTBAaMU Y4eOHOro IMpelMeTa, YCTaHABIIMBAET
00s13aTeNIbHOE MPEIMETHOE COJEp)KaHHe, MPEIyCMaTPUBACT paclpeseieHne e€ro mo KiaccaM |
CTPYKTYypUPOBaHUE 1O pa3jiesiaM U TeMaM MPOrpaMMbl MO0 XUMHUHU, ONPEAEseT KOJIMYECTBEHHbIE U
KAueCTBEHHbIE XapaKTEPUCTUKU COJIEP)KaHUs, PEKOMEHAYEMYIO IMOCIEI0BATeIbHOCTh H3YyUEHUs
XHUMUU C Y4ETOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTMKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEW O0YyYarolMXcs, ONpeAeseT BOZMOKHOCTH IpeaMeTa IJs peaau3alun
TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0Opa30BaTENbHOW MpOrpaMMbl Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHus, a TaKke TpeOOBaHUH K pe3yJbTaTaM 00y4eHHUs] XUMUU Ha YPOBHE
Lenel M3ydeHWs IMpeaMeTa M OCHOBHBIX BHJIOB  y4eOHO-IIO3HABATEIbHOW JEATEIIBHOCTH
00y4aroIIerocs Mo OCBOCHUIO YUeOHOTO CO/Iep KaHMUS.

3HaHME XMMHH CIYXHUT OCHOBOHM JJisi (POPMUPOBAHUS MHUPOBO33PEHUSI O00YYaroIIerocs, ero
MPEJICTABICHUI O MaTepHallbHOM EIMHCTBE MHUPA, BAXKHYIO POJb UTPAIOT POpMHUpYyEMble XUMUEH
MPEJCTAaBICHUS O B3aMMOIPEBPALICHUSIX SHEPTHH M 00 SBOJIOLUHU BEIIECTB B MPUPOAE, O MYTAX
pelieHrs riI00albHBIX MPOOJIEM  YCTOMYMBOIO  pa3BUTHsS  4YEJIOBEUECTBA —  CHIPHEBOM,
HHEPTreTUIECKOM, MUIIEBON U KOJIOTUYECKOH 0€30IacHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peau3alid BO3MOXXHOCTEH JJIsl CaMOpa3BUTHA UM (POPMUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o011el U (QyHKIIMOHATLHOM IrPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHUPOBAHUE MBIILICHUS U TBOPYECKHX CIOCOOHOCTEH OOydJaromImxcs,
HAaBBIKOB ~ MX  CaMOCTOSTENbHOW  y4yeOHOW  JEATENbHOCTH,  OSKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW KH3HM, TaK M B
npodeccnoHaNbHOMN e TENbHOCTH;

3HAaKOMHT CO CHEIM(PHUKON HAyYHOTO MBIIUICHHUS, 3aKJIbIBAET OCHOBBI IIEIOCTHOTO B3IJISAIA
Ha €IMHCTBO NPUPOJBl M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHUU
€CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YyUaIOIINUXCS;

CrocoOCTBYeT (OPMHUPOBAHMIO IIEHHOCTHOTO OTHOLIEHHS K €CTeCTBEHHO--HAyYHBIM
3HaHUAM, K TIpUpPOJE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B JKOJOrMYecKoe o0Opa3oBaHUE
00y4aroImxcs.

JlanHble HampaBiieHUss B OOY4YEHHMM XHMHUU OO0ECIEeUMBAIOTCS CIEUU(UKON COAep KaHUs
y4eOHOro mpeaMeTa, KOTOPBIH ABIsSETCS MeJarornyecku aJalTHPOBAHHBIM OTpakeHHeM 0a30BOM
HayKH XMMUHU Ha ONpe/IeIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOEHUE
00Oy4arolMMUCS CUCTEMBl MEPBOHAYAIBHBIX MOHATHM XMMHMH, OCHOB HEOPraHMYECKON XUMHH U
HEKOTOPBIX OTJEJIBHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMUHU.

CrpykTypa coaep’kaHusi MporpamMmbl 1O XUMHUHU c(opMHpOBaHa Ha OCHOBE CHCTEMHOIO
noaxona k e€ m3ydeHuro. ColepikaHUE CKIIAJbIBAETCS U3 CUCTEMBl IOHATUH O XMMHUYECKOM
AJIEMEHTE U BEIIECTBE M CUCTEMbI MOHATUN 0 XUMUYECKOH peakunu. O0e 3T CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl M0 MPUHIUIY MOCIEI0BATENIBHOTO PA3BUTHs 3HAHWH HAa OCHOBE TEOPETHUECKUX
Mpe/ICTaBJICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— IpeCTaBJIEHUN 00 ANEKTPOIUTHUECKON AUCCOIMAIH BEIIECTB B PACTBOPAX.



Teopernueckne 3HAHMS pPacCMaTPUBAIOTCS HA OCHOBE SMIMPHYECKH IIOIYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS K JAPYTOMY, BBITIONHSS
(GyHKIIUN OOBSICHEHHS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U MOTYYCHUSI U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHH CHOCOOCTBYET (DOPMHUPOBAHHIO TMPEACTABICHUS O
XUMHUYECKOM COCTaBIIAIOIICH HAay4HOM KAapTHHBI MHMpPAa B JIOTUKE €€ CUCTEMHOM IPUPOJBL,
LIEHHOCTHOTO OTHOILIECHMSI K HAy4HOMY 3HAHUIO M METOJAM IO3HaHUs B Hayke. M3yueHue xumuu
MIPOMCXOUT C TPUBIICYCHUEM 3HAHUHN M3 paHee M3YYCHHBIX y4eOHBIX MpeaMeToB: «OKpyKarouuit
Mup», «buonorus. 5—7 knacce» u «duszuka. 7 Kimacey.

[Ipy m3ydyeHUrn XUMUU MPOUCXOTUT (HOPMUPOBAHME 3HAHHI OCHOB XMMHYECKON HAayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKON JEATEILHOCTH YEIOBEKA U KaK OHOTO U3
KOMIIOHEHTOB MHPOBOM KYJIbTYypbl. 3ajadya y4eOHOro mpeaMeTa COCTOMT B (OPMUPOBAHUU
CHCTEMBbl XWMHYECKHUX 3HAHMH — BaKHEHIIMX (HAKTOB, MOHATHI, 3aKOHOB M TEOPETUYECKHX
MOJIOKEHUH, JOCTYMHBIX 0000IIEHNII MHPOBO33PEHUECKOrO XapakTepa, S3blka HayKH, B
MPUOOIICHNN K HAYYHBIM METOJIaM IMO3HAHUS MPH M3yYEHUH BEIIECTB M XUMUYCCKUX pEaKluid, B
GbopMUpPOBaHMM W PAa3BUTHUHM [O3HABATEIbHBIX YMEHUH U HMX MPUMEHEHUH B y4eOHO-
MO3HABATENBHON M Y4eOHO-MCCIIeNOBATEIbCKON IESITeIbHOCTH, OCBOSHHH IPABWJI OE30MacHOTr0
oOpallleHusl C BeIIeCTBAMU B IOBCETHEBHOM JKU3HU.

[Ipy u3yyeHMM XUMHUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)KHOE 3HAUYEHHE
MPUOOPEN TaKKe LeH, KaK:

— (opMHpOBaHNE HWHTEIUICKTYalbHO PA3BUTOH JMYHOCTH, T'OTOBOM K CaMOOOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO PELICHH, CIOCOOHON alanTUPOBATHCS K OBICTPO
MEHSIIOIITUMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTb OOyuYeHHUsI Ha CHCTEMaTH4YecKoe NpUOOIIeHHe OoOydaroumxes K
CaMOCTOSITEIILHOM IMO3HABATEIHLHOU JEATSIIbHOCTH, HAYYHBIM METOJaM IMO3HaHUs, (POPMHUPYIOLITUM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCIOBHUH, CIOCOOCTBYIOIIMX HPUOOpPETEHHI0 OOYYaIOUIMMUCS OIbITa
pa3HoOOOpa3HOW MeATEIbHOCTH, MO3HAHUS W CAMOIMO3HAHMS, KIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3IMYHBIX BUIOB JICATEIbHOCTH;

— (dopmupoBanue obOmeld (GpyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATH U OLICHUBATH SBJICHHS OKPYXKAIOIIETO MHUPA, UCIIOJIb3YsI 3HAHUSI U OIIBIT,
MOJIy4YEHHBIE MTPU U3yUYEHUU XUMUHU, TPUMEHATh UX NP PEIICHUH MPOOJIeM B MOBCEAHEBHON KU3HU
U TPYZAOBOM JI€ATEIBHOCTH;

— (opmupoBanue y oOydaromuxcsi TYMaHUCTHYECKUX OTHOIIEHWH, TOHUMaHUsl 1IEHHOCTH
XUMHUYECKUX 3HAHUN JJIs BBIPAOOTKHM SKOJOTMUYECKH 11€JecO00pa3HOro MOBEAEHUS B OBITY H
TPYZIOBOM JESATENIBHOCTH B LEISAX COXPAHEHHS] CBOETO 3J0POBbS M OKpYXarolled NPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBAIUH K O0YyYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOIIIO ¥ CAMOBOCITUTAHHIO HA
OCHOBE YCBOEHHS O0IIE€YEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY npoduis u
HAMPaBIEHHOCTH JAlIbHEHIIIETO 00YUCHHSI.

OO1iee 4yuciIO 4acoB, OTBEACHHBIX U M3YYEHHUS XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusl, coctaBnseT 136 yacoB: B 8§ kiacce — 68 yacoB (2 yaca B Hezeno0), B 9 kimacce — 68
4acoB (2 yaca B HEJIETIO).

COILEPKAHUE OBYYEHUS
8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipenmer xumuu. Posib XUMUU B )KU3HU YETTOBEKA. XUMUS B CUCTEME HayK. Tesa 1 BelecTBa.
du3nuecKkre CBOMCTBA BEILIECTB. ArperarHoe coctosiHue Beuects. [loHAaTHEe 0 MeToAaX MO3HAHUS B
xuMun. Yucteie BemniecTBa U cmecu. CrocoObl pa3eieHus CMeceil.



ATOMBI ¥ MOJIEKYJBI. XUMHUYECKHE 3JIeMEHTBI. CUMBOJIBI XUMHUYECKHUX 3JIeMEHTOB. IIpocTsie
U CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas ¢popmyia. BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeuiecTB. OTHOCUTENbHas aToMHasg Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 011 XMMHYECKOTO 3JIEMEHTA B COCIMHECHUN.

KommuectBo BemecrBa. Mosb. MossipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U YHCIIA
CTPYKTYPHBIX €IUHMII BemlecTBa. Pacuérel o opMynamM XMMHUYECKUX COETUHEHUH.

dusnyeckue M XUMHUYECKUE SIBJICHUS. XHUMHUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHMs Macchl BelecTB. XUMHYeckHe ypaBHeHMs. Knaccupukanus XMMHYECKHX peakluil
(coemuHeHus, pa3IoKeHHs, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMYECKOW IOCYIOH, MpaBwiaMd pPabOTHl B J1abopaTtopuu U IMpUEMaMU
oOpamieHuss ¢ J1a00paTOpPHBIM OOOPYIOBaHUEM, HM3YYEHHE U OMHUCAHHE (PHU3UYECKUX CBOMCTB
00pa3lloB HEOPraHWYECKUX BEIIECTB, HaOMroeHue (pu3NYecKux (IUIaBJICHUE BOCKA, TasiHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KUIIEHUE U KOHAEHCALUs BOJAbI) U XMMMUYECKUX (TOpEHUE CBEYH,
IPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHE MeJa ¢ KMCIOTOW) sIBIEHUH, HaOIOICHUE U
ONHMCAaHUE MPU3HAKOB IPOTEKAaHUs XMMHYECKHMX DPEaKIMil (pa3joKeHue caxapa, B3aUMOJICHCTBUE
CEepHOM KHCIOTBI C XJOpUIOM Oapus, pasznoxeHue ruapokcuna menu (ll) mpu HarpeBanuu,
B3auMoOJIeicTBHUE kene3a ¢ pactBopoM cosr menu (Il), u3ydenue cnocoOoB pasjesieHust CMecei: ¢
MIOMOILbI0 MarHuTa, (UWIbTPOBAHHUE, BbIIApUBAHME, NUCTWUIALMI, XpoMmarorpadus, npoBeJeHHe
OYNCTKH TIOBAPEHHOW COJM, HAONIOJICHHE U OIMCAHHE pEe3yJIbTAaTOB IIPOBEJICHHS OIIBITA,
WUTIOCTPUPYIOILETr0 3aKOH COXPAHEHUs MacChl, CO3/JaHUEe MOJieNieil MOJIeKyJT (IIapOCTEPIKHEBBIX ).

Baueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bosznyx — cmech razos. CocrtaB Bo3ayxa. Kucnopony — 31€MEHT M NpPOCTOE BELIECTBO.
Haxoxnenune kuciopoma B mpupojae, Gpu3muecKkue U XMMHYECKHE CBOMCTBA (peakiuy TOPEHHS).
Oxcunpl. [lpumenenune kucinopoga. CrnocoObl MMOMyYeHHMsI KHUCIOpoJa B JIabopaTopuu U
npoMbIuIeHHOCTH. KpyroBopor kuciopona B mpupone. O30H — auioTporHas Moaudukanms
KHCIIOpOJa.

TermoBoit >pdeKT XUMHUYECKOH peakii, TEPMOXHMHUYECKHE YpaBHEHUS, 0JK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yrolb W METaH. 3arps3HEHUE BO3JyXa, YCHIEHHUE
napHUKOBOTo 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 npocToe BemecTBo. HaxoxaeHue Boopo/ia B Ipupoe, Gpuzndeckue u
XUMHUYECKHE CBOICTBaA, IPUMEHEHHE, CIOCOObI nonydeHust. Kucinotsl u conu.

MosnsipHblii 00BEM ra30B. Pacu€Tbl Mo XUMHUYECKUM YPaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbel. HacelmeHHble U
HEHaCBILIEHHBIE PacTBOPHI. PacTBOpUMOCTSE BelecTB B BoJe. MaccoBas 1071 BEIIECTBA B PACTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHOBaHHsS. Poyib pacTBOPOB B MPHUPOJE M B KU3HHU UYEIOBEKA.
Kpyrosopot Bozs!l B ipupojie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanmss Heopranmdeckux coenuHennit. Oxcunbl. Krnaccudukanus OKCHIIOB:
cosieoOpa3ymomie (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecojeoOpasyromue. HomeHnknatypa
okcu0B. du3nyeckne U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomydeHne okCcuaoB.

OcHoBanust. Knaccupukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkmarypa ocHoBanuii. ®Puznyeckue W XHUMHYECKHE CBOMCTBa oOcCHOBaHWi. [lomydyenue
OCHOBAaHUM.

Kucnotsl. Knaccuduxanus xuciaor. Homenknarypa kucinor. dusznyeckue M XHUMHUECKHE
cBoycTBa KUCIOT. Psan aktuBHocTH MetaiuioB H. H. bekerosa. Ilomydenue kucior.

Comn. HomeHnkmarypa coneil. ®@usndeckue W XUMHYECKue cBoiicTBa coneil. [lomyuenue
COJIEH.

I'eneTnueckas CBSI3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:



KaueCTBEHHOE OIpeeNieHue COJepaHUs KUCIOpOoAa B BO3JyXe, MOJy4YeHHE, COOMpaHHeE,
pacrmo3HaBaHWEe W HW3YYCHHUE CBOWCTB KHUCIOpOAA, HAOMIOJEHUE B3aWMOJICHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBHSI BO3HHMKHOBEHHS U TpEKpalleHusi ropeHust (moxapa), 03HaKOMJICHHE C
o0Opa3iamMu OKCHIIOB U OMKMCAHKUE MX CBOWCTB, MOJIy4CHUE, COOMpaHUe, paclio3HABaHUE U U3yUeHUE
CBOKMCTB BojJOpoJia (ropeHue), B3auMozeicTBue Boaopoma ¢ okcugoMm meau (1) (Bo3MoxkHO
WCIOJIb30BaHNE BHJICOMATEPHAIIOB), HAONIOJCHHE OOpa3lloB BEMIECTB KOJIMYECTBOM 1 MOJIb,
uccleIoBaHe OCOOEGHHOCTEH  pacTBOPEHHUS BEHIECTB C  Pa3IUYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C ONPEACIEHHOW MAacCOBOM [JOJIEM pacTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBIE BOJBI C MeTaUlaMH (HaTpUeM M KajblleM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCJIEIOBaHHE O00pa3l0oB HEOPraHMYECKHMX BEUIECTB pPa3jIMYHbIX KJIACCOB,
HaOlto/IeHUe W3MEHEHUS OKPAaCKM WHIMKATOPOB B PACTBOpPAX KHCIOT W MICNOYeH, H3yUCHHE
B3aumo/eiicTeus okcuaa menu (1) ¢ pactBOpoM cepHOM KUCIOTHI, KUCIOT C METaJJlaMu, peakuui
HEUTpAIU3aLHH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHUI, BHITECHEHUE OJJHOIO METAJLJIA IPYTUM U3
pacTBOpa COJIM, PpELICHHE OHKCIEPUMEHTANBHBIX 3a1ad 1o Teme «BaxHellne Kiaccel
HEOPraHUYECKUX COECAUHEHUI.

Ilepuonuueckuii 3akon u Ilepumoamyeckasi cucrema xuMudeckux 3jaemenros . H.
MenpeneeBa. CtpoeHue aToMoB. XHMHYECKasA CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MOMBITKA KIAacCU(DUKAIIMM XUMHUYECKUX JIEMEHTOB. [loHSATHE O rpymnmax CXOMHBIX
AJIEMEHTOB (II€JIOYHbIC U IIEJIOYHO3EMENIbHbIE METAUIbl, TaJlOTeHbl, MHEPTHBIC ra3bl). DIIEMEHTHI,
KOTOpBbI€ 00pa3yroT aM(PpOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepuonnueckuin 3akoH. llepmoamyeckas cucrema xumuueckux diemeHtos [l U
MenneneeBa. KopoTkomepuonHas u JumHHONEpuomHas Qopmbl [lepruogudeckold  CHCTEMBI
xumuueckux oanemeHtoB J[. M. Menneneea. Ilepuomsl u rpynnel. DU3HYECKUNA CMBICIT
MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U IPYIIIIbI AJIEMEHTA.

Crpoenue atromoB. CoctaB atroMHbIX siaep. M3otomnbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obosouek atoMoB TepBeIXx 20 xumudeckux diemeHToB Ilepmomuueckord cucremsr J[. U.
MengeneeBa. XapakTepUCTHKAa XMMHUYECKOTO 3JIEMEHTA IO €ro mnoijiokeHuto B [lepmoanueckoit
cucreme J[. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs paguyca aTOMOB XMMHUYECKHX 3JEMEHTOB, METAINIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 FPYINaM U MEepUoOJaM.

3nauenue [lepnoguyeckoro 3akoHa u [leprnonueckoi cucTeMbl XUMUYECKUX JIEMEHTOB JIJIs
pa3BuTHS Hayku U npakTuku. [. . MeHneneeB — yu4€HbIN U rpakIaHUH.

Xumuueckas CBS3b. KoBanentnas (monspHas u HEMNOJsIpHAsT) CBS3b.
DNEeKTPOOTPUIIATETFHOCTh XUMHYECKUX 2JIeMEHTOB. MloHHas CBS3b.

Crenenb okuciieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl okuciaeHus
1 BoccTaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3ydeHrne oOpa3iloB BEIIECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBHE THAPOKCH/IA ITUHKA
C pacTBOpaMM KHCIOT M LIEJIOYEH, MPOBENCHUE ONBITOB, WUIKOCTPUPYIOLIUX IPUMEPHI
OKHCJTUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKINK (TOpEeHUe, PEaKIIuy Pa3I0KEeHHS, COSTUHEHNS).

Mesicnpeomemmnie céasu

Peanmusanus MeXnpeaIMeTHBIX CBA3€H NPU M3YYEHHH XMMHHU B 8 KJIacce OCYIIECTBISAETCA
Yyepe3 MCIOJIb30BaHNEe KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATUH, TaK U MOHSITHM, SBISIOUIIXCS
CHUCTEMHBIMU ISl OT/ACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'0 IIUKIIA.

OO01mre ecTecTBEeHHO--HAayYHbIe MMOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TeOpHs, 3aKOH, aHAIU3,
CUHTE3, KiacCcupUKaus, TEPUOTUIHOCTh, HAOIIO/IEHNE, OKCIEPUMEHT, MOJCIMPOBAHUE,
HU3MEpPEHUE, MOJIEIIb, SIBJIEHUE.

®usuka: MaTepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHI, HW30TOIbI,
pPaMOaKTUBHOCTh, MOJIEKYNa, JJICKTPUYECKUN 3apsj, BEIIECTBO, TelO0, OO0BEM, arperaTHoe



COCTOSIHUE BEILECTBa, ra3, (U3NYECKUE BEIMYUHBI, €IUHHIBI M3MEPEHHs, KOCMOC, IUIaHETBHI,
38361, CoHIIE.

buonorust: potocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOIBI, MMOJIE3HBIE UCKOTIAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKas peakuus

Ilepnonnueckun 3akoH. Ilepmommueckas cucrema xumudeckux oanementos JI. M.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XMMUYECKUX IEMEHTOB
IEPBBIX TPEX IEPUONOB, KaIUs, KAIbLUUSA U UX COCAUHCHUM B COOTBETCTBHH C IIOJIOKEHUEM
271eMeHTOB B lleproanyeckoi cucreMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemecTBa: BUIBl XMMHYECKOM CBA3U. THIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBSI3H.

Knaccuukanus M HOMEHKJIATypa HEOPraHMYECKHMX BeIEeCTB. XHUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IU4YHbIM KJIaCCaM HEOPIaHMYECKUX COCIMHEHUH, TeHETUYECKas CB3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanys XUMHUYECKUX pEakUUi [0 pa3IUYHbIM IpU3HAKaM (MO YUCIY U COCTaBY
Y4YaCTBYIOIIMX B PEAKLUHU BELIECTB, [0 TEIJIOBOMY YPQEKTY, 10 U3MEHEHUIO CTEIIEHEeH OKHCIeHUs
XUMHUYECKUX AJIEMEHTOB, 10 00OpPaTUMOCTH, [0 YYACTHIO KaTaau3aTopa). JK30- U SHA0TEPMHUUECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[lonatne o ckopocTd XuMUYecKoi peakuuu. [loHsatne 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMHMUYECKHUX peakuusx. IIoHATHE 0 rOMOreHHBIX U reTeporeHHslxX peakuusax. Ilonarue o karamuse.
[TonsiTHe 0 XMMHUYECKOM paBHOBecUU. DAKTOPHI, BIUSAIOLIME HA CKOPOCTh XUMUYECKON pEeaKkLMU U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, JJIEKTPOHHBIM OajaHC  OKHCIUTENIbHO-
BOCCTAaHOBUTENNBbHON peakuuu. CocTaBlleHUE YpaBHEHMHM OKHUCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxkiuuil ¢ UCIONIb30BaHUEM METO/1a 3JIEKTPOHHOI'0 OajaHca.

Teopust 2IEKTPOIUTUYECKON IHUCCOLMALMU. IJJIEKTPOJIMUTBI M HENIEKTPOJNTHL. KaTnoHsl,
aHUOHBI. MeXaHU3M JUCCOLMAIUH BEIIECTB C Pa3IMYHBIMU BUJAMHU XUMUYECKOH cBs3u. CTeneHb
aucconnanuy. CUIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakuuu noHHOro obMeHa. YcClIOBUS NMpPOTEKaHUs PEaKIUil MOHHOTO OOMEHa, IOJIHbIE U
COKpalI€HHbIE HMOHHBIE YpaBHEHMs peakiuil. CBONCTBa KHCIOT, OCHOBaHMM M COJIEH B CBETE
MpeACTaBICHUI 00 dNEKTpoIUTUIECKON nuccormanuu. KauectBeHHbie peakiiuu Ha HOHBL. [loHsTHE
O TUJIPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEISIMH KPHUCTAUNIMYECKUX PEIETOK HEOPraHMYECKUX BEIECTB —
METAJIJIOB U HEMETAJIOB (TpaduTa U ajamasa), CJI0KHBIX BELIECTB (XJIOpUAA HATPHsl), UCCIEJOBaHHE
3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW pEakUMd OT BO3ACUCTBUS Pa3IMYHBIX (aKTOPOB,
HCCIIE0BAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MpOLECCa JIUCCOLMALMHA KHUCIIOT,
menoyed U coneil (BO3MOXKHO HCIOJBb30BAaHHME BHJIEO MAaTepHalioB), MPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TNPOTEKaHWs peakuuid HOHHOro oOMeHa (oOpa3oBaHME OCaJKa,
BbIJICJICHUE Ta3za, OoOpa30BaHHE BObl), OMNBITOB, WILIIOCTPUPYIOIIUX NPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pPEAKIMH (TrOpeHue, peakluH pas3lioKEHUs, COEIMHEHUs), pacrno3HaBaHUE
HEOPraHMYECKUX BEUIECTB C IIOMOINBIO KAauyeCTBEHHBIX pEaKIMi Ha HOHBI, pEIICHHE
JKCIIEPUMEHTAIIBHBIX 33/1a4.

HemeTtayibl 1 MX coeIMHEHUSA

O6bmas xapakTeprucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTEIIEHU
okucneHus. CtpoeHue M (U3NUYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJOreHOB. XHMUYECKHE
CBOMCTBa Ha mpuMepe xjopa (B3aMMOJCIHCTBHE C MeTaUlaMH, HEeMeTajUlaMM, IIeJIouaMu).
XnopoBogopoa. ComnsHas KUCIIOTa, XUMUYECKUE CBOMICTBA, IOJydYyeHUE, NpUMeHeHue. JlelicTBue



XJIOpa U XJOPOBOAOPOAA Ha OpraHM3M uelloBeka. BaxkHellne XJIOpuUABI M UX HAXO0XJIEHHE B
IIPUPOJIE.

O6mass xapakrepuctuka d31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CtpoeHne M (pu3nyecKre CBOMCTBA MPOCTBHIX BEIIECTB —
KHUCJIOPOAA U cepbl. AJUIOTPONHbIE MOAU(UKALIMY KUCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA CEPBI.
CepoBoniopofi, cTpoeHue, PU3NUEcKue U XUMUIecKre cBoicTBa. OKCHIBI Cephbl KaK MPeACTaBUTEIN
KHUCIOTHBIX OKcHoB. CepHas KucioTa, (PU3MYECKHME U XUMHUYECKHE CBOMCTBa (00mue Kak
MPEJCTaBUTEINS Kilacca KHUCIOT U crenuduueckue). XUMUYECKUE PEaKIfH, JIeKallue B OCHOBE
IIPOMBILIICHHOTO CII0cC00a MOJy4eHUs cepHol KucioThl. [Ipumenenue cepHolt kucinotsl. Conn
CEpHOMN KHUCIJIOThI, KAUECTBEHHAsl peaklus Ha cyiabpaT-uoH. HaxoxneHue cepbl u €€ coeluHEeHUH B
npuposae. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COECOUHEHHSIMH Cepbl (KHCIIOTHbBIE
JOXK]U, 3arpsiI3HEHHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €ro Npe0TBPAIIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, pacpoCTpaHEHHE B IPUPOJE, (PU3NYECKHE U XUMUYECKUE
cBoiictBa. KpyroBopor a3ora B mpupoje. AMMHAK, €ro (U3MYecCKue U XUMHYECKHE CBOICTBA,
nojryyeHue u npumenenue. Coin aMMOHMS, UX (pru3HUecKre U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE.
KadecTBeHHast peakiusi Ha MOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydeHHe, (U3NYECKUe U
XMMUYECKHe CBoicTBa (00IIME Kak IMpeJICTaBUTENs Kiacca KUCIOT M CleHU(pHUECKHe).
Vcnonp30BaHnEe HUTPATOB U COJICH aMMOHHSI B Ka4eCTBE MHHEPAJIBHBIX YIOOpeHHH. XUMUYECKOE
3arps3HEHUE OKPYKAIOLIEH cpelibl COEJMHEHUAMH a30Ta (KUCIOTHbBIE JOXKAHU, 3arpsi3HEHUE BO3/1yXa,
o4BHI U BOJI0éMOB). Docdop, aymorpornHbie Mmoaudukanuu dpocdopa, GU3NISCKHEe U XUMHISCKHE
cBoiictBa. Oxcupa docdopa (V) u dochopnas kucnora, pu3ndecKue U XUMHUUYECKHUE CBOWCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B kKauecTBe MUHEPATLHBIX YIOOPSHU.

OOmas xapaktepuctuka »sj1eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHMsS aTOMOB,
XapaKTepHbIE CTENEHU OKMCIEHUS. YTIEpoJ, alIOTPONHbIE MOAM(PUKAIMHN, PACIPOCTPAHEHHUE B
npupoje, pu3nveckue U XUMHUYecKre cBoicTBa. Azncop6Ouus. KpyroBopor yriiepoaa B mpupoe.
Oxcuapl yriaepoaa, ux (pU3Mueckue M XMMHUYECKUE CBOMCTBA, JEWCTBHE HA JKUBBIE OPIaHU3MBI,
HOJy4CHUE M MPHUMEHEHHE. DKOJIOTHYECKUE MPOoOJeMbl, CBs3aHHbIe ¢ okcuaom yriepona (1V),
TUIOTE3a TII00aTBHOTO MOTEIUICHUS KIIMMATa, TapHUKOBBIN 3 (eKT. YroibHas KUCIOTa U €€ COJIH,
uxX (U3NYECKUe U XMMHUYECKHE CBOMCTBa, MOJIyueHHEe M NpuMeHeHue. KauecTBeHHas peakuusi Ha
KapOoHaT-uoHbI. Vcnonb3oBaHnue kapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIUIEHHOCTH U CEbCKOM
XO35HCTBE.

[lepBoHayasibHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COEIMHEHUSX YIiepoja
(MeTaH, 3TaH, YTUJICH, alleTUJIeH, ATaHOJ, IIIMLEPUH, YKCYCHas KucioTa). IlpupoaHbie HCTOUHUKH
YII€BOA0POAOB (Yrojib, MPUPOJHBIN Ta3, He(Th), MPOAYKTHl X NepepaboTku (O€H3MH), UX pOJib B
ObITY M MpOMBIIUIEHHOCTH. I[loHATHE O OMONOrMYecKH Ba)KHBIX BEILECTBAaX: )KHMpax, Oenkax,
yIIeBOJax — W HUX POJIM B JKU3HM ueloBeka. MarepuanbHOE €JUHCTBO OPraHMYecKUuX H
HEOPraHUYECKNUX COECIUHEHUH.

Kpemuuii, ero ¢usnueckue U XHMHUYECKHE CBOICTBa, IOIYYEHHE M TPUMEHEHHE.
Coenunenus kpeMHus B npupoe. Oouue npeacrasiaeHus 06 okcuzae kpemuus (1V) u kpeMHueBon
kucnore. CHIIMKAThI, X MCIIOJIb30BaHKUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeilue crpouTenbHbIe
MaTepualbl: KepaMHuKa, CTEeKJIO, LEMEHT, OeToH, kene300eToH. Ilpobiembl Ge3omacHOro
MCIOJIb30BAaHHUS CTPOUTENbHBIX MaTEpHasIoOB B MOBCEAHEBHON )KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHe o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJISHOM KHCIIOTBI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKIMii Ha XJIOPUI-MOHBI M HAOJIOJEHHE NPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxarwlue (u3nyeckre M XUMHUYECKHE CBOMCTBA TajoreHOB M HMX COEIWHEHUN (BO3MOXKHO
HCMOJIb30BaHUE BHJICOMATEPUANIOB), O3HAKOMIIGHHME C oOOpas3laMy XJIOPHJIOB (raJlOT€HH]IOB),
O3HaKOMJIEHHE ¢ oOpasumaMu cepbl M €€ COEeIUHEHUSIMU (BO3MOXKHO HCIOJIB30BaHUE
BUJEOMATEepHaoOB), HaOIIOAEHUWE  Mpolecca  OOyraMBaHMA  caxapa IOJX  JielicTBHEM



KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YYCHHE XMMHYECKUX CBOMCTB pa30aBIIEHHOW CEpHOM
KHCIIOTHI, MPOBEJICHUE KAYeCTBEHHOW pEaKkIuu Ha cyib(paT-MOH M HaONIOJCHHE TpHU3HAKa €&
MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3NYECKHMMH CBOWCTBaAMHU a30Ta, (pocdopa m uMX CcoenuHEHU
(BO3MOXXHO HCIOJIB30BAHME BUACOMATEPUAIOB), 0Opa3lamMu a30THBIX M (POCHOpHBIX ynoOpeHui,
MoJiyueHue, coonupanue, pacro3HaBaHue U U3y4yeHUE CBOWCTB aMMHUaKa, IPOBEJCHNE KaYeCTBEHHbIX
peakiuii Ha HOH aMMOHUS U GochaT-HOH U U3yUeHHE IPU3HAKOB UX MPOTEKaHMs, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOXHO HCIIOJIb30BaHHE BUACOMATEPUAJIOB),
M3yueHHe MOJeNiell KPUCTALNTMYECKUX PEHETOK anMasa, rpadura, ¢QysuiepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aCOPOLIMK  PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIIEM U yCTPOHCTBOM
MPOTUBOTra3a, IMOJIyueHUEe, cCOOMpaHue, pacrno3HaBaHUE M H3YYCHHE CBOMCTB YIJVIEKHCIOrO rasa,
IIPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBl U H3Y4YEHHME NPU3HAKOB HX
MPOTEKaHUs, O3HAKOMJICHHE C TMPOAYKUIMEH CHUJIMKATHOW MPOMBIIUICHHOCTH, peIleHue
SKCIIEPUMEHTAJIBHBIX 33/a4 110 TeMe «BakHelre HeMeTallIbl ¥ X COEIUHEHUS.

Metaniabl M UX COeIMHEHUS

OOmiast XapakTepUCTHKa XMMUYECKUX JI€MEHTOB — METAJUIOB HA OCHOBAHUHU X TTOJIOKEHUS
B llepuognueckoit cucreme xumuueckux siiemeHTtoB J[. M. MenpaeneeBa M CTpOEHHsS aTOMOB.
CrpoeHue MerauioB. Mertauinyeckass CBSI3b U METaVIMYECKas KPHUCTAJUIMYECKas pelETKa.
DNEKTPOXUMHUECKUNA PsIi  HAmpsDKeHUH MeTauioB. Du3nmyeckue M XUMHUYECKHE CBOICTBa
MeTayioB. OOume crnocoObl mojyyeHus: MeTaioB. IToHsTHE O KOppO3MM METAIOB, OCHOBHbBIE
crocoObl 3amuThl WX OT Kopposuu. CraBel (CTalb, YyryH, TIOPATIOMHHHMA, OpoH3a) U UX
MIPUMECHEHHE B OBITY U TPOMBIIIIJICHHOCTH.

lenouynslie MeTaisl: mojoxeHue B [lepuoauueckoit cucteme xumuueckux snementos /1. U.
MenpeneeBa, CTpOEHHE UX aTOMOB, HAXO0KJEHHE B Ipupoae. PU3NUeCKue U XUMUYECKHE CBONCTBA
(Ha mpumepe HaTpus u Kanusi). OKCHIIBI U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHune menouHbIx
METAJUIOB U UX COCIMHEHUH.

[lenoyHo3emMenpHbIE METAUIBI MAarHUN U KalbLUK: mosnoxkenue B [lepuoanueckoit cucreme
xuMHueckux anemeHtoB [[. M. MeHneneeBa, CTpOCHME HMX aTOMOB, HAXOXJICHHE B MIPHUPOJIE.
Ouznyeckue U XMMHYECKHE CBOWCTBA MarHus W Kaiublusd. BakHeiiine coeqMHEHHS KabIUs
(okcun, rugpokcus, cosn). JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B lleprogmueckod cucteme xumuuyeckux ssemento /I, WM.
MenpeneeBa, CTpoeHUE aToMma, HaxokJIeHue B mpupone. duznueckue U XMMHYECKHE CBOWCTBA
amoMuHM. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCUIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuomnueckod cucreme xuMmuueckux snaementoB [l H.
MeHieneeBa, CTpOEHUE aTOMa, HaxokJeHWe B mpupoae. Pusnyeckue U XUMHUECKHE CBOWCTBA
xeneza. Oxcuapl, ruapokcunasl u conu kenesa (Il) m sxenmesza (lll), ux cocras, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMIIEHHE ¢ 00pa3llaMi METaJUIOB U CIIJIaBOB, UX (PU3MYECKHMH CBOMCTBaMH, U3y4YEHUE
pe3yIbTaTOB KOPPO3UHM META/UIOB (BO3MOXKHO HCIIOJIb30BAHHE BUIEOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA Kalblldd M HaTpus C BOJOM (BO3MOXKHO  HCIOJB30BaHUE
BHUJICOMATEpPHAIIOB), HCCIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, IIpollecca TOPEHHs JKele3a B
KHCJI0poze (BO3MOYKHO UCIOJIb30BAHUE BUJIEOMATEPHAIIOB), IPU3HAKOB MTPOTEKaHMs Kaue€CTBEHHBIX
peakiuii Ha MOHBI: MarHus, KajJbllUs, alOMHHUS, IHHKA, xene3a (1) u xenesa (M), mexu (1),
HaOItO/IeHNEe U OMHCaHWE MPOIECCOB OKPAIIMBAHUS IJIaMEHU MOHAMH HATPUS, Kalus U KaJbIHS
(BO3MOYKHO HCITOJIb30BaHUE BHUJEOMATEPHUAIIOB), UCCIIEIOBaHIE aM(OTEPHBIX CBOMCTB r'MIpOKCHIA
ATIOMUHHS U TUAPOKCHUIA IIMHKA, PEIIEHUE SKCIEPUMEHTANBHBIX 3a7ad Mo Teme «Baxkueiimme
METaJIJIbl U UX COETUHEHUS».

XuMHus M OKpYyKaUias cpeaa



BemiectBa 1 marepuanbl B MOBCEAHEBHOW >KM3HM 4eJOBEKa. be3ornacHoe HCnoib30BaHUE
BEIIECTB M XHMHUYECKUX peaknuii B ObITy. [lepBas moMomp NpU XUMHYECKHX OXKOrax |
OTpaBIICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYXalolleld cpenbl (MmpenernbHas JONMYyCTUMAas KOHLEHTpaIus
BemecTs, ganee — [1/1K). Ponbs xumMun B perieHur 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii 3xcnepumenm:

n3ydeHre o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPHAIbI).

Mescnpeomemmnuie ceasu

Peanmuzarust MEXNnpeaMETHBIX CBsA3CH NMPU M3YUYCHHH XMMHU B 9 Kilacce OCYIISCTBIISETCS
4yepe3 MCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK M MOHSATHH, SBIISIOIIMXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIHUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHbIE MOHATHS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIH3,
CUHTE3, KiaccuuKamus, TMEePHOJUIHOCTh, HAONIOJACHHUE, OJKCIEPUMEHT, MOJCINPOBAHUE,
HU3MEPEHHE, MOJIENb, SIBJICHUE, ITAPHUKOBBIA (P PEKT, TEXHOIOTHS, MaTePUAITHI.

®dusuka: wMarepusi, aroM, DJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIbI,
PaIMOAaKTUBHOCTh,  MOJIEKYJa, DJICKTPUYECKUH  3apsii, MPOBOJHUKH,  IOJYIPOBOJHHKH,
TUDJICKTPUKU, (DOTORJIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHO€ COCTOSHHUE BEIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUIMYECKasT PEMIETKA, CIUIaBbl, (PU3NYECKUE BEIUMYHHBI, CTUHUIIBI
M3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: Qorocunres, napixanue, Ouocdepa, SKOCUCTEMa, MHUHEpalbHbIE YHAOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TTOPOABI, MTOJIE3HBIC UCKOIAEMBIC,
TOIUTMBO, BOJIHBIE PECYPCHI.

INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUS IIPOI'PAMMBLI 11O XMMHUU HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSI

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3ylbTaThl OCBOCHHS MNPOTrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUsI
JOCTHUT'AKOTCA B XOA€ O6yT-I€HI/I$I XUMHUHU B CIUHCTBEC y‘le6HOfI nu BOCHHTaTCHBHOfI NCATCIIBHOCTU B
COOTBETCTBUH C TPAAMIIUOHHBIMH POCCHUCKUMHU COIUOKYJIBTYPHBIMH M TyXOBHO-HPaBCTBEHHBIMU
OEHHOCTAMMU, HpI/IHﬂTBIMI/I B O6HICCTB€ HpaBI/IJ'IaMI/I n HOpMaMI/I IIOBCACHUA U CHOC06CTBYIOT
MPOIIeCCaM CaMOITO3HAHUSI, CAMOPA3BUTHS M COIHATM3AIINN 00yJarOIIHXCS.

.HI/ILIHOCTHBIG pe3y.]'II)TaTBI OTpa)KaI-OT TOTOBHOCTbH 06y‘~IaI-OHlI/IXC$I pyKOBOI[CTBOBaTBC?[
CHCTEMOW TMO3MTHUBHBIX IEHHOCTHBIX OpPHCHTAIIMH W pACHIMPEHHE OIbITa JEATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTPpHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIECHMSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJIeMI0, TOHUMAHHs 3HAYCHHS XUMHYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HH(pOPMAIMENl O IMEPEIOBBIX JOCTIKCHHUAX M OTKPBITHIX
MHPOBOM M OTEUECTBEHHON XUMHHU, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpA
H 00IIIEeCTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

Hpe)]CTaBJ'IeHI/Iﬂ 0 COIIMaJIbHBIX HOpMaX nu HpaBI/IHaX MCXKJIINYHOCTHBIX OTHOIHCHI/If/i B
KOJIJIEKTHBE, KOMMYHHUKATHBHOM KOMIIETEHTHOCTHU B 00ILIECTBEHHO IIOJIE3HOM,
y4eOHO-MCCIIEN0BATENBCKOM, TBOPYECKONM ¥ JOPYTHMX BHAAX JIESATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOW AEATEILHOCTH TPH BBIMOJHEHUH Yy4eOHBIX, MO3HABATENBHBIX 3a/1ad,
BBITIOJIHCHUN XHUMHWYCCKUX 3KCHepI/IMeHTOB, CO3JaHNN y‘Ie6HBIX HpOCKTOB, CTpeMJ'IeHI/Iﬂ K
B3aUMOINOHMMAHHIO M B3aUMOIIOMOIIM B TPOIECCe ITOM y4eOHOH AeATETBHOCTH, TOTOBHOCTH
OIICHUBATH CBOé IIOBCACHNEC N HOCTYHKI/I CBOUX TOBapI/IHJ;eﬁ C IMO3unnu HpaBCTBeHHLIX n HpaBOBBIX
HOPM C Y4ETOM OCO3HAHUS TTOCIECICTBHI MTOCTYIKOB;



3) HIEeHHOCTH HAYYHOTI'O TIO3HAHUS:

MHUPOBO33PEHUYECKHUE  MPEACTaBICHHWs O  BEIIECTBE W XHMHYECKOM  peaKiiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAayKH U COCTaBJISIOLIME OCHOBY JUIS
MMOHVMAHUS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHA MPHUPOJbI, B3aUMOCBS3AX YeJIOBEKa C MPUPOIHON Cpeloi, O POJIM XUMHUU B MO3HAHHUH
3THUX 3aKOHOMEPHOCTE;

MO3HABATENIbHbIE MOTHBBI, HANpaBJICHHbIE HA TOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HeoOXomuMble Il OOBSCHEHUS HAOMIOAeMBbIX IMPOLIECCOB U SBICHUM, TO3HABATEIHHOM,
MH(OPMALIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEJIbHON paboThI ¢
y4eOHBIMH TEKCTaMHM, CIIPABOYHOM JIUTEPATypoH, JOCTYNHBIMH TEXHUYECKUMHU CpPEJICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHUH;

uHTEpec K OOYyYeHHI0O W TO3HAHMIO, JH00O03HATEIbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW M HCCICIOBATEIILCKON JIEATEIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YEHUS B ajbHEHIIEeM;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTU >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 3JIOpPOBBIA 00pa3 JKU3HH, OCO3HAHUE TIOCICACTBHA H HEMPUATHE BPEIHBIX IPUBBIUCK
(ynotrpebneHusi ankoroiis, HApPKOTHUKOB, KYPEHHs), HEOOXOJUMOCTU COOIIOACHHS TMPABUI
0€30MMacHOCTH P OOPAICHAH ¢ XMMHYECKUMH BEIICCTBAMH B OBITY M pEAIbHOH JKU3HH,

5) Tpy/10BOT0 BOCIIUTAHUS:

HMHTEpPEC K MPAKTUYECKOMY M3Y4YeHHUIO Mpodeccuil U TpyAa pazIuyHOTO poja, YBaXKEHUE K
TPYAy U pe3yibTaTaM TPYAOBOH JIEATEIbHOCTH, B TOM YUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWUU TI0 XUMHUH, OCO3HAHHBIN BHIOOP MHIMBUIYILHON TPACKTOPUU MPOJIOJIKEHHS 00pa30BaHUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCIEIHON POdECCHOHATBHONW NEATSILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBATHCA B MPO(ecCcroHalbHOI cpeie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

HKOJIOTHUYECKU IIeJIeco00pa3Hoe OTHOIICHHE K MPUPOJE KaK UCTOYHHUKY KU3HH Ha 3emie,
OCHOBE €€ CyYIIeCTBOBAaHMS, NMOHMMAHHUE IEHHOCTH 3J0pPOBOTO M 0Oe30macHOro oOpas3a >KH3HU,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 3[J0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIOZEHMSI MpaBuJl O€30MacHOr0 MOBEJIEHUS NpU paboTe ¢ BELIECTBAMH, a TaKKe B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, TOJydaeMble MTPU M3yYEeHUU XUMUU, I PEIICHUS 3ajad,
CBSI3aHHBIX C OKpYXKalolled MNPUPOAHON CpeAod, ISl TOBBIIMICHUS YPOBHSA DKOJIOTHUUYECKOM
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa JKOJOTHMYECKUX MpoOJeM M MyTell HUX pelIeHUs
MOCPEACTBOM METOJOB XUMHUH, HKOJIOTMUECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
IT0O3HABATEJIBHOW, KOMMYHUKAaTUBHON M COLMAJIbHON IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX Pe3yJbTATOB BBIACISIOT 3HAYUMBIC IS  (HOPMHUPOBAHHS
MHUPOBO33PEHHUs OOIIEHAayYHble TOHATHUS (3aKOH, TEOPHs, NMPUHIMI, THMOTEe3a, (PakT, cUcTema,
MPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPBhIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MpeaMeTax M TMO3BOJSIOT Ha OCHOBE 3HAHUHM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
IIEJIOCTHOW HAyYHOW KapTHHE MHpa, W YHHBEpCalbHBbIC Yy4eOHBIC JCHCTBHS (TIO3HABATEIbHBIC,
KOMMYHHKATHUBHBIC, PETYIATUBHBIE), KOTOpbIE 00ecrneynBalOT (OPMHUPOBAHHUE TOTOBHOCTU K
CaMOCTOSATEIILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHHUSI UCTIOJIH30BaTh MPUEMBI TIOTHYECKOTO MBIILICHUS TPU OCBOCHUU 3HAHUIN: PACKPHIBATH
CMBICT XUMHUYECKHUX TIOHATUHN (BBIACIATH MX XapaKTEpHbBIC MPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b
C IPYTUMU TOHATHSIMH), UCTIOJIB30BaTh MOHATHUS Ui OOBSICHEHUS OTAEIBHBIX (PAaKTOB U SIBICHUIA,



BbIOMpATh OCHOBAaHUS W KPUTEPUU JUIs KiIacCU(UKAIMM XUMUYECKUX BEIIECTB U XHUMHUYECKHUX
peaKIvii, yCTaHABIMBATh MPUYNHHO-CIECACTBEHHBIE CBSI3M MEXIY OOBEKTaMU HM3YYEHUS, CTPOHUTH
JIOTUYECKHE pacCyXAeHHUs (MHIyKTHBHbIC, AECIyKTHUBHBbIC, IO aHAJOTHH), JIeNaTh BBIBOJABI U
3aKITIOYCHUS;

yMEHHE NPUMEHATHh B Ipoliecce IMO3HAHUS MOHATUS (IIPEeIMETHbIE M METalpeAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIONb3YeMble B XHMHH, NPEOOpPa30OBBIBATH IIHUPOKO
MpUMEHsIeMble B XMMHHU MOJIEIbHBIE IMPEACTABICHUS — XUMHUYECKHM 3HAK (CHMMBOJ 3JIEMEHTA),
XuMu4eckas ¢GopMyga W ypaBHEHHE XUMHUYECKOW peakud — TpU peleHUuH ydeOHo-
MO3HABATENBHBIX 33/1a4, C YUETOM ATHX MOJIENbHBIX MPEJCTABICHUN BBISIBIATH U XapaKTepU30BaTh
CYLIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U XMMHUYECKUX PEaKIIHA,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, IPHYMHHO-CIICICTBEHHBIE CBSI3U M IPOTUBOPEUUS B H3y4aeMbIX
mpolLeccax U sSBICHUSX.

Ba3oBble ucciegoBaTebcKue 1elicTBUS:

yYMEHHE MCMOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHMUS, & TaKKe
B KAueCTBE OCHOBBI JIsI (HOPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUH;

npuoOpeTeHNe OmbiTa IO IUIAHUPOBAHWIO, OPraHU3allMd W TPOBEICHUIO YYCHUYECKUX
AKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJOM MPOIecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3ynbTar, (GopMynupoBaTh OO0OOMICHHS W BBIBOJBI IO pPE3yJlbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOJeNIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOUpaTh, aHATU3UPOBATh M UHTEPIPETUPOBATH HHPOPMAIINIO PA3TUYHBIX BUIIOB U
dbopM TpencTaBIEHUS, MOJYYAEMYI0 W3 Pa3HBIX MCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JHTEpaTypa
XUMHUYECKOTO COJIep KaHMsI, CIPAaBOYHbBIE MOCOOMs, pecypchl VHTepHeTa), KpUTHUECKU OLIEHUBATh
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE MPUMEHATh Pa3IMYHbIe METOMABI U 3alMpOChl PU TOUCKE U 0TOOpe MHpOpManuu u
COOTBETCTBYIOLINX JTAHHBIX, HEOOXOJMMBIX ISl BHIMOJIHEHHS y4eOHBIX W MO3HABATEIbHBIX 33134
OnpeAeNnEéHHOro THIA, NPUOOpPETEHHEe OIbITa B O0JIACTH HUCHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJaJ€HHE KYJIbTypOH aKTHBHOTO HCIIOJIB30BAaHHS PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAJIbHYIO (OpMy THpeAcTaBIeHHUs
nHbOpMAIIMM W WJUTIOCTPUPOBATH pEIIacMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpa@uKH U UX KOMOUHALIUSAMUY;

YMEHHE WCIIONIb30BaTh W aHATU3UPOBATh B TMpollecce y4eOHOW U HCCIIe0BATEIhCKOU
JesTeIbHOCTH HH(POPMALIHIO O BIUSHUM MPOMBIIIICHHOCTH, CEJIbCKOT0 X03siCTBa M TpaHCIOpTa Ha
COCTOSIHUE OKPYKAOIIEH MPUPOTHON CPEIb.

KomMMyHuUKaTHBHBIe yHHBepcaibHble y4eOHbIe JelicTBHA:

yMEHUS 3a7[aBaTh BOMPOCH (B X0/1€ AUaIOTa U (UJTH) JUCKYCCHH) MO CYIIECTBY 00CYX AaeMOM
TeMbl, OPMYJINPOBATH CBOU MPEITI0KEHNS OTHOCUTENIBHO BHIMOJIHEHUS MPeI0KEHHON 3a1auu;

YMEHUS MPEJICTABIIATE MOTyYEHHBIE PE3YIIbTaThl TO3HABATEILHON JIESITEIbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTax; JlenaThb IMPE3EHTAllMI0  Pe3yJbTaToB  BBIMOJHEHUS  XMMHUYECKOTIO
JKCIEpUMEHTa (Ja00paTOPHOTO OMbITa, Ja0OPaTOPHOM pabOThl O HCCIEJOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW ITO3HABATEIHHOH M
MCCIIEI0BATENBCKON NESATEILHOCTH MPH PEIIEHUH BOSHUKAIOIIUX MPOOJIEM Ha OCHOBE y4uéTa 00IIMX
MHTEPECOB U COTrJacoBaHUsA MO3ULUN (0OCYXAeHHs, OOMEH MHEHHSIMH, «MO3TOBbIE IITYPMBI»,
KOOP/AMHAIMS COBMECTHBIX JEWCTBUIL, ONpeesieHne KPUTEPHEB 110 OLIEHKE KayeCcTBA BHITOJHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBUA:

YMEHHE CaMOCTOSTENIEHO OIPENENATh e NesTeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIST,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTD, BHIOMpATh Hanboee



s exTuBHBIC CITOCOOBI PEMICHHS YyUeOHBIX M TIO3HABATEIBHBIX 3a7a4, CAMOCTOSTEIFHO COCTABIIATh
UM KOPPEKTUPOBATh MPEJIOKECHHBIA aIrOPUTM ACUCTBUU IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYE€HUs HOBBIX 3HaHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLHUsAX, OLIEHHUBATH
COOTBETCTBUE IOJYYEHHOIO pe3ysibTaTa 3asBJICHHOM 1€, YMEHHUE UCIOJb30BaTh U
AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOGHHMIO O0S3aTEIBHOTO  COAEpIKAHMS,
YCTAaHOBJICHHOTO JIaHHOM  (enepanbHO  paboyeil  HpoOrpaMMoOi, BBIACISIOT: OCBOCHHBIC
o0y4arolMMUCs HaydHbl€ 3HAHUS, YMEHHUS U CIIOCOObI ACUCTBUNA, crielupruecKue Uit NpeaMeTHON
obnactu «XUMHS», BUIBl JEATEIBHOCTH MO IMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.

K kxoHny oOyyenuss B 8 kjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0OYUAIOIIMXCS YMEHU:

®  pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHATHM: aTOM, MOJEKYJA, XUMHUYECKHI
JJIEMEHT, IPOCTOE BEILECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOpPOIHAs M HEOAHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAas M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIECTBAa, MOJb,
MOJIIpHAsi Macca, MaccoBasi A0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCH I,
KHCJIOTA, OCHOBAHHE, COJb, 3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCICHUS, XUMUYECKasl peaKkius,
KIaccu(UKanusl peakiuii: peakuud COCOUHEHHUS, PEaKIHUU Ppa3I0KEHHUs, PEaKIHU 3aMelleHUs,
peakiuu oOMeHa, AK30- M SHAOTEPMHUUYECKUE PEAKIIMU, TETIOBOU A(PEeKT peakuuu, SApo aroma,
AJIEKTPOHHBIN CIIOM atoma, aToMHasi OpOHTa b, paJAWyC aToMa, XMMHYECKas CBs3b, MOJSpHAS U
HEMOJISIpHAsl KOBAJICHTHAsI CBSI3b, MOHHAs CBS3b, MOH, KATHOH, aHMOH, PacTBOP, MaccoBas J0JIs
BelllecTBa (MIPOLICHTHAs! KOHIIEHTpAIlUsl) B paCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKMX TMOHATHM U TNPUMEHATH 3TH
MOHATHUSA [IPU ONKMCAHUY BEIIECTB U UX MPEBPAICHUMN;

® HCIIONB30BaTh XUMHUYECKYIO CHMBOJIMKY JJISl COCTaBJIeHHs (OpPMYN BEUIECTB U
YPaBHEHU XMMHYECKHUX PEAKIUN;

® ONpeAeNsATh BaJCHTHOCTh AaTOMOB DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTENEHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAATIC)KHOCTh BEIIECTB K OIMpeneIEHHOMY
KJIacCy CO€IUHEHHH 1o ¢dopmyiaaM, BUJ XUMHYECKON CBsI3M (KOBAJICHTHAsT M WOHHAs) B
HEOPraHMYECKHUX COECIUHEHMSIX;

e packpeiBath cMmbich llepmommueckoro 3akona [[. M. MenpgeneeBa: IeMOHCTpUpPOBATh
MMOHMMAaHHUE TEePUOJANYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX IOJIOKEHUS B
Ileproauueckoi cucTeme, 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOTaJipo;

e OnHUCHIBAaTH M XapakTepu3oBaTb TabnuuHyro ¢(opmy Ilepmoauueckoil cucremsl
XMMHUYECKUX 3JIEMEHTOB: pa3jivyaTh IMOHITUS «JIaBHas moArpynna (A-rpynma)» U «1mobodHas
noarpynna (b-rpynmna)», manele u OoJbIIME MEPHOIbI, COOTHOCUTH OOO3HAYEHMs, KOTOpHIE
umerotcs B Tabnuue «llepuoanueckas cucrema xumuueckux siaemeHToB J[. M. MenpeneeBa» c
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB M 3aps]l sAapa,
o0111ee YMCIIO AIEKTPOHOB U PaCIIpeIeNIeHUE UX 10 AIEKTPOHHBIM CIIOSIM);

e  KJacCU(PUIMPOBATh XUMHUYECKUE DIIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (1Mo YUCIy ¥ COCTaBY YYaCTBYIOLIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY D (DeEKTY);

®  XapakTepHu30BaTh (OMUCHIBATH) OOILIME XHUMHYECKHE CBOWCTBA BEILIECTB pPAa3JIMYHBIX
KJIACCOB, TOJTBEpKJasi ONUCaHHE NpPUMEpPaMU MOJIEKYJSIPHBIX YpPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIINA;

® [IPOrHO3MPOBATh CBOICTBA BEUIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH NMPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B Pa3JIMYHBIX YCIOBUSIX;



®  BBIUUCIIATh OTHOCHUTEIBHYIO MOJCKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa N0 (opMylie COEUHEHUs, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOJUTH PaCYETHI II0 YPAaBHEHHUIO XUMUYECKOU peaKIui;

® IIPUMEHATH OCHOBHBIC OIEPALlUU MBICIUTEIBHON NEATENIBHOCTH — aHAJIW3 U CHUHTE3,
CpaBHEHHME, O0000IEHHE, CUCTEeMAaTH3alMi0,  KIacCU(UKALMIO,  BbIABICHUE  IPUYUHHO-
-CJIEZICTBEHHBIX CBSI3€M — /ISl M3YYEHHUs CBOMCTB BELIECTB M XMMHUYECKUX PEAKLIMN, ECTECTBEHHO-
Hay4HbIE METO/Ibl TO3HAHUS — HAOJIIOJIEHUE, U3MEPEHHE, MOJCIINPOBAHHE, IKCIIEPUMEHT (peasIbHbIH
U MBICJICHHBIN);

e cienoBaTh IIpaBUJIaM  IIOJIb30BAHMS XUMMYECKOW THOCYyIOM U J1abOpaTOpHBIM
000pyZ0BaHUEM, a TAKXKe MpaBUJIaM OOpallleHHs ¢ BEIECTBAMHU B COOTBETCTBUH C MHCTPYKLUSAMU
10 BBITIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB 110 TOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (BOAOPOAA U KUCIOPOJIa), IPUTOTOBICHUIO PACTBOPOB C ONpeeIEHHON MaccoBOM noien
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATH M IPOBOAUTH XMMHMUYECKHE SKCIEPUMEHTHI IO
pacro3HaBaHMIO pacTBOPOB IIEJIOYEH M KUCIOT C IIOMOLIBIO HMHJIUMKATOpPOB  (JIAKMYC,
¢beHondrasenH, METUIOPAHK U APYTHE).

K koH1y oOydeHus B 9 KkJacce IpeIMETHblE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHH:

®  DPACKpBIBaTb CMBICI OCHOBHBIX XHUMHUYECKMX IOHATHH: XUMHYECKHHM 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, IIPOCTOE BEILECTBO, CJIOKHOE BEILIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKass peaklMs, XUMHUYecKas CBs3b,
TeroBol 3(pdeKT peakuuu, Mojb, MOJSAPHBIA 00BEM, PACTBOP, AIIEKTPOIMUTHI, HEINEKTPOJIMUTHI,
AJIEKTPOJIMTUYECKAsE JTUCCOIMANNSA, PEAKIHA WOHHOTO OOMEHa, KaTaiu3aTtop, XHMHYECKOe
paBHOBecHe, 0OpaTHUMble U HEOOpaTUMbIE pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKUH,
OKHCIIUTEh, BOCCTAaHOBHTENb, OKHCICHHE W BOCCTAaHOBJICHHE, aJUIOTPONHUs, aM(OTEPHOCTS,
XMUMHYECKas CBs3b (KOBAJIEHTHAsI, HOHHAs, METAIJIMUECKas), KpUCTAIUIMUECKas peléTka, Koppo3us
METaJUIOB, CILJIAaBbI, CKOPOCTh XMMUYECKOW pEaKlMH, MPEAesIbHO JorycTuMas KoHueHrpanus [1IK
BELIECTBA;

® JUUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHSATHM M HPUMEHATH O3TH
MIOHSTHS TIPU ONMCAHUM BELLECTB U UX IIPEBPAILCHU;

® CIIOJB30BaTh XUMHMUYECKYIO CHMBOJIMKY JUISI COCTaBIeHMS (OpMysa BeLeCTB U
YPaBHEHUN XUMUYECKUX PEaAKIIU;

®  OMNpeAeNsATh BAIEHTHOCTh U CTENEHb OKUCICHHSI XMMUYECKUX AJIEMEHTOB B COEIMHEHUSAX
Pa3IMYHOTIO COCTaBa, NPHHAJIEKHOCTb BELIECTB K OMNPEACIEHHOMY KJacCy COEAMHEHHH IO
¢dbopMynaM, BUJ XMMHUYECKOHN CBSI3U (KOBaJE€HTHas, MOHHAs, METAJUIMUECKas) B HEOPraHMYECKHUX
COEMHEHMSX, 3apsii MOHA 0 XUMHYECKOM QopMmyse, XapakTep Cpelbl B BOJHBIX pacTBOpPax
HEOPraHUYECKUX COCAUHEHHUH, TNl KPUCTAIUNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

e packpeiBath cMmbich [lepuogunueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHME: OIUCBhIBaTh W XapakKTepu3oBaTh TabiauuHyro ¢opmy Ileproguueckoir cuCTEMbI
XUMHUYECKUX JJIEMEHTOB: pa3nuyaTh MOHATHS «TJaBHas monarpymnmna (A-rpymnma)» U «moOodHast
noarpynna (b-rpynmna)», Manble W OonbliMe NEpUOJbl, COOTHOCUTH OOO3HA4YEHHUs, KOTOpHIE
UMEIOTCS B MEpPUOAMYECKON Tabyuie, € YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps] sA/pa, oOlIee YUCIIO AJIEKTPOHOB M paclpeesieHHe UX 1o
ANEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX
COEMHEHMH B Mpeeax MajblX IEPUOI0B U IJIaBHBIX MOATPYIII C YYETOM CTPOEHMS UX aTOMOB;

e  KJacCHU(QUIIMPOBATh XUMHUYECKUE DIIEMEHThI, HEOPraHMYECKHUE BELIECTBA, XUMUYECKUE
peakuuu (1Mo YMCIy M COCTaBy y4YacTBYIOIIMX B PEaKLMU BEIIECTB, IO TEIUIOBOMY 3(¢eKTy, Mo
WU3MEHEHHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB);



®  XapakTepu3oBaTh (OMHUCHIBaTH) OOIKME H CHeHUPUISCKUEe XUMHUYECKHE CBOWCTBA
IIPOCTBIX M CJOXKHBIX BEUIECTB, NMOATBEPXKAAs ONHMCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMHUUECKUX PEAKLIN;

® COCTaBJIATh YPAaBHEHUS JJIEKTPOJMTUYECKOM IHUCCOLMALMHA KHUCIIOT, IIEN0Yed M COJEH,
IOJHBIE M COKpAllEHHbIE YpaBHEHHMs pEaKUMH MOHHOIO OOMEHAa, YpaBHEHMsI pPEaKLUH,
MIOATBEPKIAIOLIUX CYILIECTBOBAHUE TEHETUUECKOM CBSA3M MEX/1y BEIIECTBAMHU PA3IIMUYHBIX KJIACCOB;

® DACKpBIBaThb CYIIHOCTb OKHUCJIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN IOCPEACTBOM
COCTaBJICHUsI AJIEKTPOHHOTO OajlaHCca ATUX peaKLuii;

® [IPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHUS, BO3MOXKHOCTH
IIPOTEKAHNS XUMHUECKUX MPEBPAILCHUN B Pa3JINYHbIX YCIOBUSX;

®  BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJISPHYIO M MOJSIPHYIO MAaccChl BEILECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 1o (opMylie COEJUHEHUs, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIyi;

e coOmoAaTh MpaBWia IOJb30BaHMA XUMHUUYECKOM TOCYyqoH M J1aOOpaTOpHBIM
000pyZI0BaHUEM, a TAKKE MTPaBHUIIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSAMH 10
BBINOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKHX OIIBITOB I10 MOJIyYEHHIO MU COOMPAHUIO ra3000pa3HbIX
BEIIECTB (aMMHUaKa U yIJIEKHCIIOro rasa);

® [POBOAUTH pEAKLMUH, MOATBEP)KIAIOIIME KAaueCTBEHHBIM COCTaB pa3jMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMHUA-, HMOAUA-, KapOoHaT-, QocdaT-, CUIMKar-,
cynb(dar-, THIAPOKCUA-NOHBI, KATHOHBI AMMOHUS ¥ MOHBI U3YYEHHBIX METAIOB, IPUCYTCTBYIOIIHE
B BOJHBIX paCTBOpaxX HEOPraHUUYECKUX BEILECTB;

® [PUMEHATH OCHOBHBIE ONEPALUU MBICIUTEIbHON NEATENbHOCTH — aHaIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3allMI0, BBISIBICHUE MPUUYMHHO-CIEACTBEHHBIX CBSA3€H — s
U3Y4YEHHs CBOWCTB BELECTB U XUMHUYECKUX PEaKLUM, €ECTECTBEHHO-HAYYHbIE METOJbI MO3HAHMS —
HaOJI0ICHNE, U3MEPEHUE, MO/ICTTMPOBAHNE, SKCIIEPUMEHT (PEAbHBIA U MBICIICHHBIN ).

TEMATHYECKOE INIAHUPOBAHHUE

8 KUIIACC
HanmenoBanue KosimvecTBo yacos DJIEKTPOHHBIE
Ne pasngenoB u Tem Ipakruye  (uudposeie)
n/n mporpamMmsl Bcero Koutpo.knbie CKHe o0pa3oBaTe/bHbIE
padoThI paGoTHI pecypebi
Paszgea 1. IlepBoHayanbHble XUMHYECKHE OHATHUSA
XuMus — BaKHas
00J1acTh eCTZCTBE(l)SHaHI/I}I bubmmorexa [TOK
1.1 . 5 0.3 2 https://m.edsoo.ru/7f41837
U TIPaKTUYECKON c
JIeSITeIIbHOCTH YelIOBeKa =
BemtecTBa 1 XUMHUYECKHE Enbmiorexa OK
1.2 15 1 0 https://m.edso00.ru/7f41837
peakuuu c
Hroro no pasneny 20
Paspnen 2. BaxkHei e npeacTaBuTe/ M HCOPraHMYECKUX BeLeCTB
Bosayx. Kuciopor but6mmorexa [IOK
2.1 ‘ ’ 6 0.5 0 https://m.edsoo.ru/7f41837
ITousTue 00 okcuagax c
29 Bonopona.Ilonsarue o 5 0 1 bubnnoreka [JOK
" KHCIIOTaxX U COMIX https://m.edso0.ru/7f41837
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c
Boga. PactBops! bu6mmoreka [JOK
2.3 ) ) 1 1 https://m.edso0.ru/7f41837
[TonsTHE 00 OCHOBAaHUSIX c
OCHOBHBIE KJIACChI bu6mmoreka [JOK
2.4 HeopraHMYECKUX 11 1 1 https://m.edso0.ru/7f41837
COCIMHEHUN C
Hroro no pazueny 30

Pasznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuuyeckux 3jaementon /1. U.
MenpeneeBa. CtpoeHue aToMoB. XuMuveckas ¢Bsizb. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema bu6mmoreka [JOK
3.1 XMMHYECKHX JICMCHTOB 7 1 0 https://m.edsoo.ru/7f41837
J. . Menaene-ena. C
Crtpoenue aToma
s o BuGorea 0K
3.2 8 1 0 https://m.edso0.ru/7f41837
BOCCTAaHOBUTEJIbLHBIE
peakuuu =
bubmuoreka [JOK
Hroro o pazneny 15 https://m.edsoo.ru/7f41837
C
bubmuoreka [JOK
PesepBHoOe Bpemst 3 0 0 https://m.edsoo.ru/7f41837
C
OBIIEE KOJIMYECTBO 68 58 5
YACOB I10 [TIPOT'PAMME '
9 KJIACC
KosnnyectBo 4yacos DJIEKTPOHHBIE
HaumenoBanue
pa3e/ioB H TeM Konrpoasnbie IIpakTnueckue (unbposie)
HDOIDAMMEL Bcero p p pﬁ o0pa3oBaTe/bHbIE
porp paooTbI PaooThI pecypebt
Pa3nes 1. BemecTBo U XMHueckue peakuun
[ToBTOpeHue n
11 yriayOneHne 3HaHUM 5 1 0 bubnmnoreka [JOK
OCHOBHBIX pa3/iejioB https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
1.2 BOaiI-:)(:{]i)Iﬁéf)HOCTI/I 4 0.3 0 bubmmorexa [TOK
' . ' https://m.edsoo0.ru/7f41a636
XUMUYECKUX pPeaKiuid
DIEKTPONUTHYECKAS
13 JACCOITHAIIHSL. 8 1 1 but6mmorexa [IOK
" XuMHuYecKue peakiun https://m.edso0.ru/7f41a636
B PacTBOpax
Hroro no pazneny 17
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Pa3zgen 2. HemeTa/sibl M HX COeTUHEHU ST

Oomias
XapaKTePUCTHKA
2.1 | XUMHYECKHX
asiemeHToB VIIA-
rpynnbl. ['ajgoreHsl

0.5

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

OO6mas
XapaKTEepUCTUKA
XUMHYECKHUX
anemeHToB VIA-
rpynnsl. Cepa u eé
COCTMHEHUS

2.2

Ob6mas
XapaKTepUCTHKA
XUMHYECKHUX

2.3 snementoB VA-
rpynmsl. A30T,
docdop u ux
COCITMHEHUS
Ob6mas
XapaKTepUCTHKA
XUMHYECKHX

2.4 osnementos IVA-
IPYIIBL. YTIEPOa U
KpPEMHUN U UX
COCITMHEHUS

Hroro no pazneny

25

0.5

0.8

bu6mmoreka [JOK
https://m.edso0.ru/7f41a636

bu6mmoreka [JOK
https://m.edso0.ru/7f41a636

bubmuoreka [JOK
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Pazgen 3. MeTa/uibl M HX COeTUHEHU S

OO0mre cBoiicTBa
METAaJIOB
Baxneimme MeTamisl
M UX COCIUHEHHUS

4

16

0.3

bu6mmoreka [JOK
https://m.edso00.ru/7f41a636
bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

Hroro no pazneny

20

Paznen 4. Xumus u okpykaiomas cpeaa

BemecTBa u
4.1 wmatepualbl B KU3HU
YeJIoBeKa

Uroro no pazneny

PesepBHOE Bpems

3

0.3

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB 110
ITPOTPAMME

68

6.7
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