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ITossicHUTEeNIbLHAA 3alIHCKA.

[TporpaMma 1o XMMHUH JaeT IMPEICTABICHUE O LETIsIX, 00 cTpaTernu 00yueHuUs, BOCITUTAHHS
U pa3BUTHS OOYyYarOIIUXCS CPEICTBAMHU YYEOHOTrO TIpeaMera, YCTaHABIUBACT O0s3aTEIbHOC
HpeIMETHOE COJICPIKaHUe, IPElyCMATPUBACT PACIIPEICIICHHE €r0 110 KJIAcCaM U CTPYKTYpHPOBAHHUE
o pasacjaM M TCMaM IIporpaMMbl IO XHMHUH, OIPCACIIACT KOJIUMUCCTBCHHBLIC M KaUCCTBCHHBLIC
XapaKTePUCTHKU COJICPIKAHUS, PEKOMEH/IYEMYIO IOCIIE0BATEIbHOCTh H3YUCHUS! XUMHUH C Y4ETOM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX
0COOCHHOCTEH 00YYarOIIMXCsl, OTPEICIsIeT BO3SMOKHOCTH MPEAMETa JUTS pealn3aliy TpeOOBaHuUil K
pe3yibTaTaM OCBOCHUSI OCHOBHOI 00pa3oBaTeNbHON MPOrpaMMbI Ha YPOBHE OCHOBHOI'O OOIIEro
o0pa3oBaHusl, a TaKke TPeOOBaHUII K pe3ysbTaTaM OOyuYCHHS] XMMHUHM HA YPOBHE LiCNIeH HW3ydYeHHs
IpeMEeTa M OCHOBHBIX BUJIOB yueOHO-TI03HABATEIILHON JICSITEIbHOCTH 00YYaIOIIErocst 110 OCBOSHHIO
y4eOHOTO co/iepKaHUsL.

3HaHME XUMHUM CIIy>)KUT OCHOBOHM A (pOpMHpPOBAHHUS MHUPOBO33pEHUSI 00ydarolerocsi, ero
NPEJCTaBICHUNA O MaTepHaJbHOM €JMHCTBE MHUPA, BXXHYIO POJb UIPaloT (GpopMUpYyeMble XUMHUEH
MpEACTABICHUA O B3aUMOIPCBPAICHUAX SHECPTHU U 00 9BOJIIOLIMA BCUHICCTB B IPHUPOAC, O MYTIAX
peleHus TI00anbHbIX MPo0IeM YCTONUNBOrO pa3BUTHS YEIOBEUECTBA - CHIPhEBOM, SHEPreTUUYECKOH,
MUILIEBOM U YKOJIOrMUECKON 0€30I1aCHOCTH, TPOOJIEM 3JpaBOOXPAaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3allid BO3MOXKHOCTEH AJisi caMOpa3BUTHUSI U (POPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel u (PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaa B (I)OpMPIpOBaHI/IC MBIINIJICHUA W TBOPYCCKUX CIIOCOOHOCTEH 06yqarom14xc;{,
HaBBIKOB UX CAMOCTOSTCIbHOU yqe6H0171 ACATCIIBHOCTH, SOKCIIEPUMEHTAJIbHBIX U UCCIICIOBATCIIBCKUX
YMCHHﬁ, HCO6X0,[[I/IMBIX KaK B ITIOBCEIHEBHOM JKHM3HH, TaK U B HpO(beCCHOHaHBHOﬁ ACATCIIbHOCTH,

3HaKOMHUT CO CHENU(UKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI LIEJOCTHOTO B3IJIAa
Ha €IMHCTBO MPUPOJBI M YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0YYaroIINXCs;

croco6cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHHUS K €CTeCTBEHHO-HAYYHBIM 3HAHHSIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHUe 00ydaromIuXCsl.

JlaHHple HampaBlieHHsI B OOYYEHHM XHMHUU OOECIEUMBAIOTCS CIEHU(PHUKON COAEpIKaHUS
y4eOHOTO TpeaMeTa, KOTOPBIN SBISIETCS MEeJarorudeck aJanTHPOBAHHBIM OTpaKeHHEeM 0a30BOii
HAyKH XMMUU Ha OTIPE/ICTICHHOM JTaIle €€ Pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHWs OPUEHTHPOBAH HAa OCBOCHHE
O6y‘-IaIOH_[I/IMI/IC$I CUCTCMbI TICPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB HeOpFaHI/I‘IeCKOﬁ XUMHHU N
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX TIOHSATHIA OPraHUIeCKON XUMHH.



CtpykTypa coaepaHusl MPOTrpaMMbl 1O XHMHH C(HOpPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoza k ee uzyueHuro. CozeprxaHue CKIAIbIBACTCA U3 CHCTEMbI IOHATUN O XUMUYECKOM 3JIEMEHTE
U BEHIECTBE U CHUCTEMbl MOHATHH O XUMHUYECKOM peakiuu. OO0e 3TU CHUCTEMBbI CTPYKTYPHO
OpraHU30BaHbl MO MPUHLUITY IOCIEAOBATEIIBHOIO PAa3BUTHsS 3HAHUN HAa OCHOBE TEOPETUUYECKUX
MPEJICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YUY€HHUs KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,
ITepuoanueckoro 3akona /.M. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMHU;
YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBS3H;

NpEeCTaBICHUN 00 IEKTPOTUTHUECKON AUCCOLUAINH BEIIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HAHUA PpacCMaTpuUBAKOTCA Ha OCHOBC OMIHMPHYCCKHU IIOJYYUYCHHBIX U
OCMBICJICHHBIX q)aKTOB, Pa3BUBAIOTCA MMOCJICAOBATCIIBHO OT OJHOI'0 YPOBHA K APYIrOMY, BBIIIOJIHSA
q)YHKI_II/II/I 00BsACHEHUS U IMPOIrHO3UPOBAHHA CBOﬁCTB, CTPOCHHUA U BO3MOKHOCTEH IMPaKTHYCCKOIo
MPUMCHCHUS U MOJTYUYCHUS N3yUaCMbIX BCIICCTB.

OcBoeHue mporpamMmbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMHUYECKOM COCTaBIAIOIIE HAay4HOM KApTHHBI MHpPAa B JIOTMKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOLIEHMs K HAay4YHOMY 3HAHHUIO U METOJaM IO3HAaHMs B Hayke. M3ydyeHne xumuun
MIPOUCXOJUT C IMPUBJICUCHUEM 3HAHUN U3 paHee U3YUYEHHBIX y4eOHBIX MpeaMeToB: "OKpy:Karomui
mup", "buonorus. 5 - 7 knaccel" u "®usuka. 7 xnacc".

[Tpu n3ydeHMH XMMHMM ITPOUCXOAUT (HOPMHUPOBAHHME 3HAHWN OCHOB XMMHUYECKOW HAYKH Kak
00JIaCTH COBPEMEHHOT'0 €CTECTBO3HAHMUS, MPAKTHUECKON JEATEIIbHOCTH YEeJIOBEKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOI KyJIbTYphl. 3aJjaua yueOHOro MpeiMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI
XMMHUYECKHX 3HaHUN - BaXHEWIIMX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IOJIOKEHHMH,
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOI0 XapaKTepa, 3bIka HayKH, B IPUOOILIEHNHU K HAyYHBIM
METO/aM MO3HAHMS NP U3YUYEHUH BEIECTB U XUMHUECKUX PEAKIUHA, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHUW M UX TNPUMEHEHUHM B Yy4yeOHO-NO3HABAaTEJIbHOM U  y4yeOHO-
HCCIIEIOBATENbCKON JIeATENbHOCTH, OCBOCHUHU MpaBUi 0€30MacHOro OOpaleHHsl ¢ BEIIeCTBaMU B
[IOBCEIHEBHOU KU3HHU.

[Ipy u3ydyeHMu XMMHM HAa YPOBHE OCHOBHOI'O 0OIEro 00pa3oBaHUS Ba)KHOE 3HAUYEHHE
npuoOpenu Takue 1elu, Kak:

GbopMHpPOBaHHE WHTEIUICKTYaIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaM00Opa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO PEIICHHH, CIOCOOHON alanTUPOBATHCA K OBICTPO
MEHSFOIITUMCSI YCIIOBUSIM JKU3HU;

HANPaBIEHHOCTh OOy4YeHUs Ha CHUCTEeMAaTUYeCKOe MPHOOIIeHHe OoO0yyarommxcs K
CaMOCTOSITENIbHOM MMO3HABATEIbHON JEATENIbHOCTH, HAYUYHBIM METO/aM IMO3HAHUS, (OPMUPYIOLIUM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

obecrieueHne  yCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHHUIO OOYYaIOIIMMHCS  OIbITa
pa3H006p8.3H0ﬁ ACATCIIbHOCTH, ITO3HAHUA M CaMOIIO3HAaHHA, KIOYCBBIX HABBIKOB (KHIO‘-ICBI:IX
KOMIICTEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHUE JIJISl Pa3IMYHBIX BUJIOB JCSATEIBHOCTH;

dbopMupoBanue o01IeH QPyHKIIMOHATHHON M €CTeCTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHUCIIC



YMEHHI OOBSCHSATh M OIICHUBATH SIBJICHHS OKPYXAIOMIETO MHUpPA, HMCIOJb3ys 3HAHHS W OIBIT,
MOJTyYEHHBIC TIPU U3YUYECHUH XUMUHU, TPUMEHATh UX TIPH PEUICHUU TPOOJIEM B TIOBCETHEBHON KU3HH
U TPYAOBOH AEATEIBbHOCTH;

dbopMupoBaHue y OOy4YaIOIIMXCS TYMAaHUCTUYECKUX OTHOILICHHM, MOHMMAaHUS LEHHOCTU
XUMHUYECKUX 3HAHWUU I BBIPAOOTKH SKOJOTHYECKH IeJeco00pa3HOro TMOBEACHUS B OBITY U
TPYJOBOM JESATEILHOCTH B LEJSIX COXPAHEHHUS CBOETO 370POBbs U OKPYKAIOIIEH MPUPOAHON Cpebl;

pa3sBUTHE MOTHUBALMHM K OOYYECHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIHUTAHHUIO HA
OCHOBE YCBOEHUS OOIIEUYEIOBEYECKUX LIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BbIOOpY Mpoduiis u
HaIPaBJIEHHOCTH JAJIbHEHIIEr0 00yUYeHUs.

OO111ee 9KrCcIo 4acoB, PEKOMEHI0BAaHHBIX LI U3yYeHUs] XUMHH, - 136 dacoB: B 8 kiacce - 68
yacoB (2 yaca B Hezielo), B 9 kiacce - 68 yacoB (2 yaca B HEJIEINIO).

Conep:xanue o0y4yeHus B 8 kiacce.
1. IlepBoHaYaIBbHBIC XUMHUYECKUE TOHSTHS.

[Ipenmer xumuun. Posib XMMUH B )KU3HU YEIIOBEKA. XUMUA B CUCTEME HayK. Telia v BElleCTBa.
®du3nyecKre CBOMCTBA BEIIECTB. ArperaTHoe coctosHue BemecTB. [[oHsTHE 0 METO/1axX MO3HAHUS B
xumun. Yucteie BemiecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJIEKYJIBI. XUMHUUYECKUE DJIeMEHThI. CHMBOJIBI XMMUUYECKUX 371€MEHTOB. IIpocTeie n
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

XyUMHU4YecKast (bopMyna. BaneHTHOCTE aTOMOB XMMHYECKHX D3JIEMEHTOB. 3aKOH IOCTOSHCTBA
COoCTaBa BECIICCTB. OtHocuTensHas aToMHas Macca. OTHOCUTEIIbHAS MOJICKYJISIpHAada Macca. MaccoBas
J0JI1 XUMHUYCCKOI'O 3JICMCHTA B COCIUHCHUU.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U YUCIa
CTPYKTYPHBIX €IMHHUII BellecTBa. PacyeTsl mo hopMynaM XMMHUYECKUX COSTUHEHHI.

du3nyecKue U XUMHYCCKUE SIBIICHUS. XUMUYIeCKas PEaKI[us U ee MPU3HAKU. 3aKOH COXPaHCHUS
MaccChl BEMIECTB. XUMHUYECKHUE ypaBHeHUs. Kiaccudukamus XUMHYECKUX PEakui (COSTHHCHUS,
pa3noXKeHUs, 3aMeIleHs, OOMEHA).

XVUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOH MOCYJOi, MpaBWiIaMHU pabOThl B
nabopaTopuu U MpHeMaMHu OOpalleHus ¢ Ja0opaTOpHBIM 00OPYAOBaHUEM, U3YUYEHUE U OIMCaHHE
(bu3NYeCKUX CBOWCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HaOmoeHNe (U3ndecKuX (IUIaBlieHue
BOCKa, TassHUE JIbJIa, paCTUpAaHUE caxapa B CTYyIKe, KHIIEHHE U KOHJEHCALUS BOJbI) M XUMUYECKUX
(ropeHue cBeuH, MPOKATMBAHNE METHOUW MTPOBOJIOKH, B3aUMOICHCTBHE MeJIa C KHUCJIOTOM) SIBIICHUH,
HaOJI0ZIeHWe M ONMCaHHe IMPHU3HAKOB MPOTEKaHMS XMMHUYECKHUX peakiuil (paszioxeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHCIIOTHI C XJIOpHIOM Oapusi, pasnokenue ruapokcunaa meau (II) mpum
HarpeBaHUH, B3aMMO/ICHCTBHE jkene3a ¢ pacTBopoM coiu menu (11), nzydenue cnocoOoB paszieneHus
cMecedl (C TTOMOIIBIO MarHuTa, (UILTPOBAHHE, BBITAPUBAHME, MUCTUIULIIUSA, XpoMmaTorpadus),
MIPOBE/ICHUE OUMCTKH MTOBAPEHHOM COJIH, HAOIIOIEHHE U OTIMCAHUE PE3YJIbTaTOB MPOBEACHHS OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/ITaHUE MOJIeNIel MOJIEKyT (IIIapOCTEPIKHEBBIX ).

2. BaxkHeiinuye npeicTaBuTEN HEOPraHMUECKHUX BEILIECTB.



Bo3nyx - cmecp razoB. CocrtaB Bo3ayxa. Kuciopon - 37€eMEHT U IPOCTOE BELIECTBO.
HaxoxneHnue kucinopoaa B mpupoje, Gpuandeckue M XUMUYECKHE CBOMCTBA (peakiUu TOPEHHUS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl MOMydYeHHs] KHUCIOpoJa B JIabopaTopuu U
npoMeliieHHocTH. KpyroBopor kucimopona B mpupoge. O30H - amuioTponHas MoJauduKaius
KHCIIOpO/1a.

TermoBoit 3pdexT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKHE YypaBHEHUS, OK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE BO3]yXa, YCHIECHHE
napHUKOBOro 3¢ dekra, pa3pylieHre 030HOBOT'O CIIOSI.

Bonopon - anemenT u npocroe BemectBo. HaxoxaeHue Boopoaa B Npupoje, Gu3nyeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI NomydeHus. Kucinotsl u conu.

MonsipHblii 00beM ra30B. PacyeTsl 1o XUMHYECKUM YPaBHEHUSIM.

®uznyeckue CcBoMcTBa BOAbl. Boma kak pactBopurtens. PacTBopel. HackieHHble ©
HEHACBILIEHHbIE pacTBOPBL. PacTBOpMMOCTB BeniecTB B BoJe. MaccoBasi 10Jisl BEIIECTBA B PaCTBOPE.
Xumuyeckue coicTBa Boabl. OcHoBaHus. Ponb pacTBOpoB B MPUPOAEC M B KM3HM YEJIOBEKA.
KpyroBopoT Bojibl B ipupoe. 3arpsa3HeHre NpupoaHbix Bog. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus ©Heopranuueckux coeauHenuil. Oxcuapl. Knaccudukanus OKCHIOB:
cosieoOpasyrorire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U HecoyieoOpa3yronme. Homenkmatypa
okcu10B. du3nueckre U XMMUYECKHEe CBOMCTBA OKCUIOB. [lomydyeHne okcuaoB.

OcHoBanus. Krnaccuduxaius OCHOBaHMI: IMIENOYM U HEPACTBOPUMBIE OCHOBAHWUSI.
Homenkimarypa ocHoBaHuil. ®PuznuecKkue M XHUMHYECKHE CBOMCTBAa OCHOBaHMU. IlomyueHue
OCHOBaHUIA.

Kucnotel. Knaccudukarus xucnor. Homenknarypa kucior. Ousznyeckue U XUMHUYECKUE
cBoricTtBa KuCHoT. P akruBHoct MmetauioB H.H. bekerosa. [lomy4yenne Kucior.

Conu. Homenknarypa cosnei.
du3nyecKue 1 XuMHU4YeCcKre cBoicTBa cosel. [lomydenue coneil.
['eHeTnyeckas CBSI3b MEXAy KJaCCaMU HEOPTaHMYECKUX COEAMHEHUH.

XUMHUECKUH SKCIIEPUMEHT: KaueCTBEHHOE ONpeAeTICHUE COAePIKaHUs KHCIOpOoa B BO3IyXe€,
MOJIy4eHHEe, COOMpaHHe, paclio3HaBaHWE U U3YyYEHHE CBOICTB KHUCIOpOJa, HaOII0/eHNe
B3aMMOJICHCTBHSI BEILECTB C KHCIOPOJOM U YCIIOBHSI BO3HHMKHOBEHHUS W IPEKpAIIEHUs TOPEHHUs
(mo>kapa), 03HaKOMJICHHE ¢ 00pa3llaMHu OKCHJIOB M OMHMCAHHE UX CBOMCTB, MOJyYEeHHE, COOMpaHue,
pacrio3HaBaHMe U U3y4Y€HHE CBOMCTB BOaOpoja (TOpeHHe), B3aMMOACHUCTBHE BOJOPOAA C OKCHJIOM
Mean (II) (BO3MOXXHO HCMONB30BaHHE BUIEOMATEpHUaoB), HaOIrOJeHHe 00pa3loB BEIIECTB
KOJIMYeCTBOM 1 MOJb, HCCIEOBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIECTB C pa3IMYHOU
PacTBOPUMOCTBIO, TPUTOTOBIIEHUE PACTBOPOB C OMPEIECICHHON MaccoBOH J0jeil pacTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBUE BOJIbI C METaJNIaMU (HATPUEM U KaJbI[EM) (BO3MOKHO MCIOIb30BaHHE
BHUJICOMATEPHAIIOB), HCCIIEOBaHHE O00pa3l0B HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIAcCOB,
HaOJII0OZCHNE HM3MEHEHUS OKpPAacKHM WMHIMKATOPOB B PAcTBOpaxX KHUCIOT U INEIOYEH, H3ydeHHE
B3auMozeicTBus okcuaa meau (II) ¢ pacTBopoM cepHOI KHCIOTHI, KUCIOT ¢ METa/NIaMH, PEaKIIHMA
HeﬁTpaHHSaHHH, MOJIYUYCHHUC HCPACTBOPUMBIX OCHOBaHHﬁ, BBITCCHCHHUC OHOTO MCTaJUIa APYT'UM U3
pacTBOopa COJM, PEHIEHHWE SKCIEePUMEHTAJbHBIX 3aJad 1o TeMe "BaxkHeliue Kiaccel



HEOPraHUYECKUX COCIUHEHUN" .

3. Ilepumomnueckuii 3akoH u Ilepuomuueckas cucTteMa XUMHYEeCKHX »diemeHToB JI.I.
MenneneeBa. CTpoeHne aroMoB. XUMHUYECKask CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKIUU.

[lepBble MOMBITKK KiIaccU(PUKAIMK XUMUYECKHX 3yieMeHTOB. [IoHATHE O rpymmax CXoJIHBIX
37€MEHTOB (IIEJIOYHBIC U HICJIOYHO3EMEIbHBIE METAJIbI, TAJIOT€Hbl, HMHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTepHbIE OKCUABI U TUIPOKCUJIBL.

Ilepnonnueckuii 3akoH. [lepuoguueckas cucreMa XUMUIECKUX 3i1eMeHTOB J[. M. Menneneena.
KopoTkonepuonnas u JuiiHHONepuoaHas (opmel Ilepuoauueckoil CHCTEMBI  XMMHYECKHX
anemenToB .M. MenneneeBa. Ilepuoaer u rpynmnbsl. @U3NYECKU CMBICIT MOPSAKOBOIO HOMEpA,
HOMEpPOB IIepUO/ia U IPYIIIbI FIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sifep. M3oronsl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0oso4yek aToMoB nepBbIX 20 xumuueckux 3emMeHToB [lepuonndeckoit cucremsl .M. Menneneena.
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTa II0 ero mnojokeHuto B Ilepumonnueckoi cucreme [I.U.
Menneneesa.

3aKOHOMEPHOCTH W3MEHEHUS paJyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJLIMYECKUX CBOMCTB MO rpynnam M nepuonaM. 3HaueHue llepmonnueckoro 3akoHa u
[lepnonnueckoil CHUCTEMBl XMMHYECKMX JJIEMEHTOB JUIsl pa3BUTHS HAyku M npaktuku. .M.
MeHeneeB - y4EHBI U IPakIaHKH.

Xumunueckas cBs3b. KoBasieHTHas (1oJIsipHas U HEMOJSpHAsL) CBA3b. DJIEKTPOOTPUIIATEIbLHOCTD
XUMHYECKHX 3JIeMEHTOB. FIOHHasI CBSI3b.

Crenenb okuciieHus. OKHUCIUTEILHO-BOCCTAHOBUTEILHBIE pCaKkuu. Hpoueccm OKHCJICHHUA H
BoccTaHOBJICHHA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

XVUMUYECKUN O3KCIIEPUMEHT: H3y4deHHE oOOpa3loB BELIECTB METa/UIOB M HEMETAJJIOB,
B3aMMOJECICTBUE TUIPOKCHIA LMHKA C pacTBOpaMHM KHCJIOT M ULIEJIOYEH, MPOBEIEHUE OIIBITOB,
WUTFOCTPUPYIOMIUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIU (TOpEHHE, pEeaKIruu
pa3ioKeHus, COeAMHEHNUS).

4. MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXNpeIMETHBIX CBSI3€H IPU N3YUYEHNH XUMHUH B 8 KJIacCe OCYIIECTBIIIETCS Yepe3
UCTOJb30BAHUE KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX TMOHSATHHA, TaK M TOHATHH, SBISIOMIUXCS
CUCTCMHBIMH IJId OTACIIBHBIX NPEAMETOB €CTECCTBCHHO-HAYUYHOI'O IIUKJIA.

O6H_[I/IC CCTCCTBCHHO-HAYYHBIC MMOHATHS: Hay‘-lHBIﬁ (baKT, TUnoTe3a, Teopusd, 3aKOH, aHAJIU3,
CHHTCEC3, KHaCCI/I(i)I/IKaHI/ISI, MNEPUOANYIHOCTD, Ha6J'IIO}IeHI/Ie, OKCIICPUMECHT, MOJCIUPOBAHHE,
HU3MCPCHUC, MOJCIIb, ABJICHHUC.

®dusmka: Marepus, aroMm, OJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHI, HW30TOIbI,
PaMO0aKTUBHOCTH, MOJICKYJIa, JIEKTPUIECCKUI 3apsi]l, BEUIECTBO, TEI0, 00BEM, arperaTHOe COCTOSTHHE
BEIIIECTBA, ra3, ((PU3NYECKUE BEITMYUHBI, €IUHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3Be3/1b1, COJTHIIE.

buonorus: ¢porocunres, neixanue, ouocdepa.



['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, MOJIE3HbIE HCKOMIAeMBbIE,
TOILTUBO, BOJTHBIC PECYPCHI.

Conep:xkanue o0yuyeHus B 9 kiacce.
1. BemecTBo U XUMHUUECKask PEAKLIUS.

[lepuonnueckuii 3akoH. [lepuoandeckas cucrema xumuueckux sineMentoB .M. Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJIMs, KajJblMSl M MX COCIUHEHUW B COOTBETCTBUM C IOJOXEHUEM SJIEMEHTOB B
[Iepnonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

CTpOCHI/IC BCIICCTBA: BH/bI XMMHUYECKOM CBSI3U. THUIbI KPpUCTAJUIMYCCKUX PCHICTOK,
3aBHCHMOCTH CBOMCTB BCIICCTBA OT THUIIA KpPICT&JIJIH‘-IGCKOfI PCIICTKU U BUJA XHUMHYCCKOM CBSI3H.

KJ'IaCCI/I(bI/IKaI_[I/IH W HOMCHKJIATYpa HCOPIraHNYICCKNUX BCIICCTB. XuMH4JecKre CBOMCTBa BCIICCTB,
OTHOCAIIMUXCA K PA3JIMYHBIM KjJacCaM HCOPTraHUYCCKUX COGI[PIHGHPIﬁ, ITCHECTUYCCKasA CBiA3b
HCOPraHUMYCCKUX BCIICCTB.

Knaccugukanuss XUMHUECKUX PEAKIUH 1O pPa3INYHBIM IMpH3HAKaM (TI0 YMCIy M COCTaBy
YUYacCTBYIOIIMX B PEAKLUU BELIECTB, 10 TEIIOBOMY 3(P(EKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCICHUs
XUMHUYECKUX AJIEMEHTOB, 10 00paTUMOCTH, [0 YYaCTHIO KaTajau3aTopa). JK30- U SHA0TEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHMUSL.

[TonsiTue o ckopoctu XUMHYecKOM peakuuu. IloHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKUX peakuusx. IIoHATHe 0 TOMOreHHBIX U reTeporeHHsIxX peakuusax. llonarue o karanuse.
[TonsiTre 0 XuMHUYECKOM paBHOBecuHU. DAaKTOPHI, BIUSAIONINE HA CKOPOCTh XUMUYECKOW PEAKINU U
I0JIO)KEHHE XMMHUYECKOTO PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU, JJIGKTPOHHBIM  OalaHC  OKHUCIUTENIBHO-
BOCCTAHOBUTENBHON peakiuu. CoCTaBlI€HUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust INMEKTPONMTUYSCKOW JIUCCOIMAIMHA. DJIEKTPOJUTHI U HEIICKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHN3M JUCCOIMAIIUN BEIIECTB C Pa3TUYHBIMU BUIAMH XUMHUYECKoOW cBsi3u. CTeneHb
nuccoruanuu. CUIIbHBIE U CITa0bIe SJICKTPOJIUTHI.

Peakumu moHHOro oOMeHa. YCIIOBUS NPOTEKaHUs PEAKIMA HMOHHOTO OOMEHa, MOJHbIE U
COKpalllcHHbIE MOHHBIC YpaBHEHMsS peakuuil. CBOMCTBa KHUCIOT, OCHOBAHMM W COJEH B CBETE
MPEJCTaBICHUN 00 IEKTPOIUTHYECKOH aucconmanuy. KauecTBeHHbIE peakiiui Ha HOHBI. [loHsTHE
0 TUJIPOJIN3E COJIEN.

XUMUYECKUN JKCHEPUMEHT: O3HAKOMJIGHHE C MOJENISIMH KPUCTAUIMYECKUX PEIIeTOK
HEOPraHWYECKHX BEIIECTB - METAUIOB W HeMeTauioB (Tpaduta M anmasa), CIOXKHBIX BEIIECTB
(xJopusia HaTpuUsl), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHYECKOM PEaKIUU OT BO3ICHCTBUSA
pa3nuyHbIX (PAKTOPOB, HCCIEIOBAaHUE OJICKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IpOIEcca
JUCCOIMAIlMU  KUCTIOT, WIesodell W cojedl (BO3MOXKHO HCIOJIb30BAaHUE BUIECOMATEPHUATIOB),
MPOBEJICHUE OIBITOB, WUTFOCTPUPYIOMUX MPH3HAKK TPOTEKAaHUS pPEaKIuid HOHHOTO OOMEHa
(oOpazoBaHue 0cajika, BbIIEIEHUE ra3a, 00pa3oBaHNE BOJIbI), ONBITOB, MILTIOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (TOPEHUE, PEAKIMH pAa3IOKCHUS, COCIUHEHHS),
pacrno3dHaBaHUC HCOPraHNMYCCKUX BCHICCTB C ITOMOIIBIO KAYCCTBCHHBIX peaKuHﬁ Ha UOHBbI, PCIICHUC



AKCIIEPUMEHTAJIbHBIX 3a/1a4.
2. HemeTamnbl ¥ UX COeIUHEHUS.

OO0mast xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIE CTEICHH
okucaeHus. CtpoeHne W (U3UYECKHE CBOMCTBA IMPOCTHIX BEIIECTB - TAJIOTCHOB. XHUMHUYECKHE
CBOMCTBa Ha IMpuMepe XJopa (B3auUMOACHCTBHE C MeETa/NIaMH, HEMETAJJIaMH, IIeJI0YaMH).
Xnopooaopoa. CosisiHasg KHUCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, MpUMEHEHHuE. [leiicTBue
XJIopa M XJIOPOBOJOpOJa Ha OpraHu3M uejoBeka. BakHeiline XJIOopuipl U MX HAXOXKJICHHUE B
MIPUPOJIE.

OO6mas xapaktepuctuka d37eMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTePHBIC CTCIICHH OKUCIICHHS.

Crpoennie u (pu3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB - KUCIOPOAA M CEpPbl. AJUIOTPOITHEIE
MoOJIUGUKAMK KHUCIOpPOAa U cepbl. XUMHMYeckHe CcBoiicTBa cepbl. CepoBOJOpOJ, CTpPOEHHE,
(bH3I/I‘-IeCKI/I€ N XUMHUYECKHE CBOMCTBA. OKCI/IIII)I CCPbI KaK MPEACTAaBUTCIN KHUCIIOTHBIX OKCHUIOB.
CepHast kuCI0Ta, (PU3NYECKUE U XMMUYECKUE CBOICTBA (00IIMe KaK MPeCTaBUTENs Kilacca KUCIOT
u crnenupuyeckne). XUMHUYECKHE PEAKIMU, JIeKAI[FMEe B OCHOBE IPOMBIIUICHHOTO crocoda
nojryyeHus cepHoil kucnotsl. Ilpumenenue. Conu cepHOW KHMCIOTHI, KaYeCTBEHHas peaklus Ha
cynbdar-uoH. HaxoxkmeHue ceppl M €€ COCOIUHEHHWH B TpUpoe. XHMHUYECKOE 3arps3HEHHE
OKpY’Karollel cpeibl COSMHEHUSIMH cepbl (KMCIOTHBIE 0K, 3arpsi3HEHNE BO3/1yXa U BOJJOEMOB),
CIOCOOBI €ro NMpeA0TBpaIlEHUS.

OOmast xapakrepucTuka 3y1eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUS.

A30T, pacripocTpaHeHHe B IpUpo/e, (pu3ndeckre u XuMudeckue cBoiictra. Kpyrosopor azora
B npupone. AMMHaK, ero (pu3n4eckre U XMMHUYECKUE CBOWCTBA, MOIy4YeHHe U npumenenue. Comau
aMMOHMSI, UX (U3NYECKUE U XUMHUECKUE CBOMCTBa, puMeHeHne. KauecTBeHHas peakiiyst Ha HOHbI
aMMOHHUA. A30THas KHUCIIOTa, €€ MoJlyueHue, (Pu3nueckue M XUMHUYECKHe CBOMcTBa (00Iiue Kak
MIpe/ICTaBUTEINs Klacca KUCIOT U crenuduyeckue). Mcrnonb3oBaHue HUTPATOB U COJIe aMMOHUS B
KayecTBE MMHEPAJbHBIX  yJOoOpeHuil. XuMmHuYeckoe 3arps3HeHHe OKpyXkarwolleil  cpessl
COETMHEHUSMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsI3HEHHE BO3/lyXa, TOYBBI U BOJOEMOB).

docdop, amnorponnsie Moaudukanuu pocdopa, puznueckue u Xumuueckue cBoicTra. Okcua
dochopa (V) m dochopnas kucnora, ¢(U3NIECKHE W XHUMHUYECKHE CBOWCTBA, TMOJyYCHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX y100pEHNUH.

OO6mass xapakrepuctuka 31eMeHTOB I[VA-rpynmbel. OcOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHHUS.

VYrnepon, amioTpomnHble MOAUGUKALWK, PacHpOCTpaHEHHWE B MpHpoOJAe, (QU3NYECKUE U
XUMHYecKHe cBoicTBa. Axcop6ums. KpyroBopor yriepoaa B mpupoae. OKcuIsl yriepoaa, MX
¢bu3nyeckre U XUMUYECKHE CBOWCTBA, ICHICTBHUE Ha JKUBbIE OPIaHNU3MBI, IT0Jy4YeHHE U IPUMEHEHHUE.
DKkonoruyeckue MpoOsieMbl, CBsi3aHHBIE ¢ okcujaoMm yriepoaa (IV), rumore3a rino6asbHOTO
MOTEIUIEHUs] KJIMMaTta, MapHUKOBBIA 3((deKT. YronpHas KHUCIOTAa U €€ COJM, UX (U3NYecKue u
XMMUYECKHE CBOICTBa, MONy4YeHHE U NpuMeHeHHe. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B ObITY, MEAULIMHE, IPOMBIIIIICHHOCTH U CEJIbCKOM XO35HCTBE.

HepBOHa‘-IaJII:HBIQ IIOHSATHS 00 OpTraHNYCCKUX BCIICCTBAX KaK O COCIUHCHUAX YITICpOaa (MeTaH,



9TaH, JTWICH, AaleTWJIeH, JSTaHOJ, TJIMIICPUH, YKCyCHas Kuciota). [IpupoaHble HCTOYHUKH
YIJIEBOJIOPOIOB (YTojib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX MepepaboTku (OEH3HMH), UX POJIb B
OBITY U IPOMBIIIJICHHOCTH.

IToHsTHE O OHMOIOTMYECKU BaKHBIX BCIIECTBAX: XHpaXx, 6enKax, yria€eBoJgax - U UX poOJik B
KH3HHU YCJIOBCKA. MaTepI/IaJIBHOG CANHCTBO OPraHNYCCKHUX U HCOPraHUYCCKUX COCI[I/IHGHI/II\/JI.

KpemHuii, ero ¢pusznyeckre 1 XMuMUYECKUE CBOMCTBA, OJyYeHHe U npuMeHeHue. CoenHeHus
KpeMHHs B mpupoje. O6mue npencraBienust o6 okcuae kpemuus (IV) m xpeMHuEBOW KuCIoTe.
CunMkarsl, UX UCIOJIb30BaHKUE B ObITY, MEIUIIMHE, IPOMBILIICHHOCTH. BaxkHelue crponTenbHble
MaTepHalibl: KepaMuKa, CTEeKJIO, IEMEHT, OeTOoH, jkene300eToH. Ilpobiembl Ge3o0macHOro
HCIOJIb30BAHUS CTPOUTENILHBIX MaTEPUAJIOB B IOBCEITHEBHOMN JKU3HHU.

XUMHUYECKUH SKCIIEPUMEHT: U3Y4YeHHE 00pa3li0B HEOPTaHUIECKUX BEUIECTB, CBOMCTB COISTHOM
KHUCJIOTHI, IIPOBE/IEHUE KAaUYeCTBEHHBIX PEAKIMH Ha XJIOPUA-UOHBI M HaONIOJEHHE NMPU3HAKOB HMX
MPOTEKAHMS, OIBITHI, OTpAXKAIOIIKWE (QHU3NYECKUE M XHMHUYECKHE CBOWCTBA TAJIOTEHOB W HX
coeiMHEeHU (BO3MOXKHO MCIIOJIb30BaHUE BUI€OMAaTEPHUAIIOB), 03HAKOMIIEHUE C 00pa3liaMu XJIOPUIOB
(rajoreHu10B), O3HaAKOMJIEHUE ¢ 00pa3liaMu Cephl U €€ COETUHEHUSIMU (BO3MOKHO MCIIOJIb30BaHUE
BUJleOMATEepHaIOB),  HaOIOAeHUWE  Ipolecca  OOyrJaMBaHMs — caxapa  IOJ  JIeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTHI, W3YYEHHE XUMHUYECKHX CBOMCTB pa30aBICHHON CEpHOMN
KHUCJIOTHI, MPOBEJCHHWE KAueCTBEHHOM peaklUuu Ha cylnb(haT-MoH W HaONI0JIeHHE NpU3HaKa ee
MIPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBAMHU a30Ta, gochopa M HUX COEAMHEHUN
(BO3MOXXHO HCIOJIb30BaHHUE BUAEOMATEpUAIOB), oOpa3laMHu a30THBIX M (POCHOpHBIX ynOoOpeHuH,
M0JIy4eHHe, COOMpaHue, paclio3HaBaHuE U U3yUYeHUE CBOWCTB aMMHUaKa, IPOBEJCHIE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U GochaT-uOH U U3yUEeHHEe IPU3HAKOB UX MPOTEKaHMs, B3aUMOJIeHCTBHE
KOHILEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOYXHO HCIIOJIb30BaHUE BUIAEOMATEPUAJIOB),
U3y4eHHe MoJeNiell KpUCTATMYEeCKUX pEeLIeTOK anMasa, rpadura, ¢ysuiepeHa, 03HaKOMJIEHHE C
MpOLIECCOM  aCOpPOLIMM  pPacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
IIPOTHBOra3a, MOJIy4YeHHEe, cOOMpaHUE, pPaclo3HAaBaHME M M3Y4YEHUE CBOICTB YIJIEKHCIIOrO Tasa,
MIPOBE/IEHUE KAaUEeCTBEHHBIX pEakIMii Ha KapOOHAT M CUIIMKAT-UOHBl U H3y4YE€HHE MPU3HAKOB HMX
MIPOTEKAaHHs, O3HAKOMJIEHME C MpPOAYKLIMEH CHUJIMKATHOW IPOMBIIUIEHHOCTH, pEeIlleHne
HKCHEPUMEHTAIbHBIX 33a4 1o TeMe "BaxHele HeMeTamIbl U UX COeIMHEHHS "

3. MeTamisl U UX COeAUHEHU.

OO0m1ast XapakTepUCTUKAa XUMHUECKUX JIEMEHTOB - METAJUIOB HA OCHOBAaHUM MX IMOJIOKEHHUS B
[Tepuonnueckoit cucteMe xumuueckux 3neMenToB [[.1. MenaeneeBa u ctpoenus aromoB. CTpoeHue
MeTalioB.  MeTtamnueckass  CBA3b M METAJUIMYECKas  KPUCTAJIMYECKas  peleTka.
DIIEKTPOXUMHUYECKUH P HAIPSHKEHUN METAIIIOB. PDU3NYECKUE U XUMUYECKUE CBOMCTBA METAJLIOB.
OOme crocoObl momydyeHus: mMetamoB. [IoHATHE O KOPpPO3MM METalIOB, OCHOBHBIE CIIOCOOBI
3aIuUThl UX 0T Koppo3uu. CriiaBsl (cTaib, YyT'yH, JIOpaTIOMUHUM, OpOH3a) U UX IPUMEHEHHE B ObITY
Y IPOMBIILIIEHHOCTH.

[Ilenounbie MeTaiIbL: TTOJ0XKEeHUE B Ilepuognyeckoil cucteMe XxumMudeckux snemeHToB [1.H.
MenpeneeBa, CTpPOEHHE UX aTOMOB, HAXOKJICHUE B IIpupoae. PU3HYECKUE U XUMUYECKUE CBOWMCTBA
(Ha mpumepe HaTpus U Kayusi). OKCUABI U TUIPOKCUIBI HATPHS M Kanus. [I[puMeHeHue meI0uHbIX
METAaJIJIOB M UX COCIUHCHUIM.

[IlenoyHo3emMeNbHBIE METAIIIBI MATHUN M KalblUW: MoJjokeHue B I[lepuognyeckoil cucreme
xuMmuueckux 3nemeHtoB .M. MenzaeneeBa, CTpoeHHME HMX aTOMOB, HAaxOXIEHUE B NIPUPOJE.
dusnyeckre 1 XMMUYECKHE CBOMCTBA MarHusl U KaybIusl. BaskHelme coeTuHeHns Kaablus (OKCHI,



THJIPOKCHU, COJH). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPpaHEHHS.

AmoMunuii: nosioxenue B llepumoamyeckoid cucreme xuMHueckux diemeHToB J[.U.
MeneneeBa, CTpoeHHE aToMa, HaxoxjaAeHHe B mpupoje. dusmyeckue M XMMUUYECKHE CBOWCTBA
ATFOMUHUSI. AM(POTEPHBIE CBOMCTBA OKCHIA M THUIPOKCUIA AITFOMUHUS.

Kenezo: nonoxenne B [lepruonnueckoit cucreme xumMmuueckux 3nemeHtoB .M. Menneneena,
CTpOEeHHE aToMa, HaxoXxAeHue B rnpupoze. Gusnueckue u XUMUYECKHUE CBOMCTBA xkene3a. OKCUbl,
ruApokcubl U conu conu xenesa (I1) u sxenesa (III), ux cocta, CBOMCTBA U MOTyUYEHUE.

XUMHUYECKUH JKCIIEPUMEHT: O3HAKOMJIEHHE C o0pa3llaMd METaUIOB M CIUIABOB, HX
(U3HYECKUMHU CBOMCTBAMH, H3yUEHUE PE3YJIbTATOB KOPPO3UU METAIUIOB (BO3MOYKHO MCIIOJIE30BaHUE
BHJICOMAaTEPHAIOB), 0COOCHHOCTEH B3aMMOICUCTBHS OKCHIA KAJIbIIUs U HATPHS C BOJIOH (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEPUAIOB), MCCIEIOBAHUE CBOMCTB KECTKOW BOJBI, Ipoliecca TOpEHUs
Kenne3a B KHCIOpoJe (BO3MOXKHO MCIIOJb30BaHUE BHUICOMATEPUATIOB), MPU3HAKOB IMPOTCKAHUS
KaueCTBEHHBIX PEaKIUi HAa MOHBI (MarHus, KaJblKs, alFOMUHUS, ITMHKa, sxerne3a (I1I) u sxenesa (III),
menu (I1), HaOmroIeHNEe W ONMCAHKME MPOIIECCOB OKPAIIMBAHUS ITJIAMEHU MOHAMM HATpPHUsI, KIS U
KaJIbIMST (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), HCCIEAOBaHHUE aM(pOTEPHBIX CBOWCTB
THAPOKCHIA ATIOMUHUS W THIPOKCHIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad I0 TEME
"BaskHeHIIHe METaJIbl U UX COCIUHCHUA".

4. XuMus 1 OKpyKarolas cpeja.

BemecrBa n Marcpuajibl B IMOBCEAHEBHON »KM3HU dYeJOBeKa. be3omacHoe HCIOIb30BaHUE
BCIICCTB U XUMHNYCCKHUX peaKLII/Iﬁ B 6LITy. HepBa;I IIOMOIIb IPpHU XUMHUYCCKHUX 0KOTraX U OTPABJICHUAX.

XUMHYeCcKOe 3arpsi3HEHHE OKpY’Karoulell cpeisl (mpeneiabHas AOMYCTHMas KOHILIEHTpAlMs
BemtecTB (nanee - [1IK). Ponas xumuu B perieHnu 3K0J10rHYecKux npooieM.

XVUMHYECKUH 3KCIEPUMEHT: M3yueHHEe 00paslloB MaTepuayioB (CTEKJIO, CIUIaBbl METAJLIOB,
MOJIMMEPHBIE MAaTEPUAIIBI).

5. MexnpeaMeTHBIE CBSI3H.

Peanu3anus MexXnpeIMeTHBIX CBSI3€l IPU N3YUYEHNH XUMHUU B 9 KJIacce OCYIIECTBIIIETCS Yepe3
UCMOJb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSATHHA, TaK M TOHATHH, SBISIOMIUXCS
CUCTCMHBIMH IJId OTACIIBHBIX IPEAMETOB €CTECCTBCHHO-HAYUYHOI'O IIUKJIA.

O6I_I_[I/IC CCTCCTBCHHO-HAYYHBIC MMOHATHS: Hay‘-lHBIﬁ (baKT, TUIoTe3a, 3aKOH, TCOpUs, aHAIU3,
CHHTCEC3, KHaCCI/I(i)I/IKaHI/If{, MNEPUOAUYIHOCTD, Ha6J'IIO}IeHI/Ie, OKCIICPUMECHT, MOJCINPOBAHHEC,
HU3MEPCHHUEC, MOJICIIb, ABJICHUC, HapHHKOBLIﬁ S(I)(I)CKT, TCXHOJIOTUA, MAaTCpHUAJIbI.

®usnka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, HN30TOIbI,
PaguOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUECKUM 3aps /i, IPOBOJIHUKH, ITOJIYIIPOBOIHUKH, AUJICKTPUKH,
(GOTO2IIEMEHT, BEILIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHME BEIIeCTBa, TIa3, pacTBOP,
PacTBOPUMOCTH, KPUCTAIITUYECKAs pellIeTKa, CIJIaBbl, (PU3NYECKHE BETUUHUHBI, €IMHULIBI H3MEPEHHS,
KOCMHYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3Be31bl, COHIE.

Buonorusi: ¢orocunrtes, npixanue, Ouocdepa, SKOCHCTEMA, MHUHEpaJIbHBIE YyI0OpEHUs,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEILHBIC BEIIECTBA.



['eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MTOPOJIBI, MOJIE3HbIE HCKOMIAeMBbIE,
TOILTUBO, BOJTHBIC PECYPCHI.

[lnanupyemblie pe3yjbTaThl OCBOEHHSI MPOrpPaMMbl MO XHMHH HA YPOBHE OCHOBHOIO
o011ero oopa3oBaHus.

1. I/I3yquI/Ie XVMMHHU HA YPOBHE OCHOBHOI'O 0611161"0 O6p&30BaHI/I5[ HaIrpaBJICHO HA JOCTUXKCHHE
OGy‘IﬁIOHII/IMI/ICSI JIMYHOCTHBIX, METAIPCAMCTHBIX U MMPCIMETHBIX PE3YJILTATOB OCBOCHHA yqe6H0r0
npeameTa.

2. JIu4HOCTHBIE pe3ydbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOIO 00IIEro o00pa3oBaHUs
JOCTUTAOTCsl B X0Jie 00yuYeHHs] XUMUHU B €MHCTBE Y4eOHON M BOCIMTATENBbHOW NIEATEIBbHOCTH B
COOTBETCTBUM C TPAJIULIUOHHBIMU POCCUICKUMHU COLMOKYJIBTYPHBIMU U JYyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMM, HPUHATBIMM B OOLIECTBE NpaBUJIAMU W HOPMAMU IOBEJECHHUS U CIIOCOOCTBYIOT
IIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLUAIN3ALUHN 00y4arOINXC.

3. JImyHOCTHBIE pe3yiibTaThl OTpPaAXXAar0OT T'OTOBHOCTb o6yqa}0mnxc>1 PYKOBOACTBOBATLCA
CHCTEMOM ITO3UTHBHEIX OECHHOCTHBIX OpI/IeHTaIII/If/'I U paClIupCHUEC OIIbITa ACATCIbHOCTH Ha €€ OCHOBC,
B TOM 4HMCJIC B YaCTH:

1) naTproTHYECKOro BOCIIUTAHUSA:

[ICHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY
HacJeauw, IIOHUMMaHUsA 3HA4YCHUA XI/IMH‘IGCKOﬁ HaYKI/I B JXHW3HU COBpeMCHHOFO O6HICCTBa,
CMIOCOOHOCTH BJIAJICTh JIOCTOBEpHOW HH(OpMAIMel O MepeOBhIX TOCTH)KEHUSX M OTKPBITHSIX
MHUPOBOM U OTEUECTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSIX 00 YCTpOICTBE MUpa
1 O0IIEeCTBA;

2) rpaXx/1aHCKOr'0 BOCIIUTAHMUSL:

IPEACTABICHUS O COLUAIbHBIX HOPMAaX M IIPaBUIaX MEXIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHMKaTUBHOW KOMIIETEHTHOCTM B OOLIECTBEHHO IIOJIE3HOH, ydeOHO-
HCCIIEIOBATEeNbCKOM, TBOPUYECKOH M APYTUX BUAAX AESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOHM JIeSITEIbHOCTH TNPH BBIMOJIHEHUH Y4YeOHBIX, TMO3HABAaTENbHBIX 3ajay, BBINOJIHEHUH
XUMHYECKUX IKCIEPUMEHTOB, CO3JaHIH YUeOHBIX MPOEKTOB, CTPEMJIEHHUS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIH B IpoIiecce 3TOM yueOHOM 1esTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE TIOBEJCHUE
Y TIOCTYTIKM CBOMX TOBApHIEH C MTO3WIIMA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHUS
IIOCJIEICTBUM IIOCTYIIKOB;

3) IEHHOCTH HAYYHOTO TTO3HAHMUS:

MHPOBO33PEHUYECKHX MPEACTABICHHUI O BEIIECTBE U XMMHUYECKON peaKIuu, COOTBETCTBYIOIINX
COBPECMCHHOMY YPOBHIO Pa3BUTHUA HAYKH W COCTABJIAIOIMIUX OCHOBY IS INOHHMaHUA CYIIHOCTHU
HAy4YHOH KapTHHBI MHUpA, MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPHPOJIBI,
B3aUMOCBS35X YEJIOBEKA C MPUPOTHON CPEAOM, O POJIM XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

IIO3HaBaTCJIbHBIX MOTHUBOB, HaHpaBHeHHBIX Ha HOHy‘-IeHI/IC HOBBIX 3HaHHI>'I 1o XHUMMHUU,
HEOOXOIUMBIX TSl 00BSICHEHUS HAOII0JaEMBIX TTPOIIECCOB U SBJICHHI;

MO3HABATENbHOM, MH(MOPMAIIMOHHOW M YHTATEIbCKOM KyJIbTyphl, B TOM 4YHCJE HABBIKOB
CaMOCTOSITENIbHOM paboThl C Y4YeOHBIMH TEKCTaMH, CIPABOYHON JHMTEPaTypod, ITOCTYIMHBIMU



TEXHUYECKUMH CPEICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOyYEHHUI0 U TMO3HAHHUIO, JII0OOO3HATENBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHHIO, MPOEKTHONH W MCCIENOBATENbCKON IESITEeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00yUYeHUS B AaJbHEHIIIEM;

4) hbopMUpOBaHUS KYJIbTYPHI 3J0POBbS:

OCO3HAHUsA LEHHOCTH KU3HU, OTBETCTBEHHOI'O0 OTHOLLIEHHUS K CBOEMY 310POBbIO, YCTAHOBKU Ha
3JI0POBBII 00pa3 KU3HU, OCO3HAHMS IOCIECICTBUI U HEPUATHUS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUS
aJIKOTOJI, HAPKOTHUKOB, KYPEHHUs), HEOOXOIMMOCTH COOIIOAEHUS MpaBUJ O€30MaCHOCTH IpH
00palIeHnH C XUMHUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) TpyAOBOTO BOCTIUTAHUSI:

MHTEpeca K MPAKTUUECKOMY H3YyYEeHHIO MpodeccHil U Tpyaa pa3iIuvyHOro poja, yBaXKEHUE K
TPYIy U pe3ysibTaTaM TPYJIOBOU AEATEIbHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHUs MPEAMETHBIX
3HAHWUU TI0 XMMHH, OCO3HAHHOTO BEIOOPA WHAMBHIYAIbHON TPACKTOPUU MPOIOJIKEHIS 00pa30BaHUs
C yYeTOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCIEITHON TPOPECCHOHATBHON NESITEILHOCTH U Pa3BUTHSI HEOOXOIUMBIX YMECHHU,
TOTOBHOCTB aJaTUPOBAThCS B MPO(ecCHOHANBHOI cpejie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

HKOJIOTMYECKU IEIeCO00Pa3HOr0 OTHOUICHHS K MPUPOJE KAaK MCTOYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYIICCTBOBAaHHMsSI, TIOHMMAaHHUs IICHHOCTH 3J0pPOBOTO W 0Oe30macHOro oOpas3a KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U ICUXUUYECKOMY 3/I0POBbIO, OCO3HAHUS
IIEHHOCTH COOJIIO/ICHUsI MPaBWJI O€30MaCHOTO TMOBEACHHUS MPH padOTe C BEIIECTBAMHU, a TAKXKE B
CUTYaIIUsX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPHUMEHSATH 3HAHUS, MOJydyaeMble NPU M3YYEHUU XUMUH, JJIS pelleHus 3ajaad,
CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJHOM CPENOil, MOBBILIEHUS YPOBHSA JKOJIOTMUYECKON KYJIBTYpBHI,
OCO3HaHHUs TII00AJIbHOTO XapaKTepa 3KOJOTHYECKUX MpoOJIeM M MyTed UX pelieHHs] MoCpeICTBOM
METOJI0OB XUMUU;

DKOJIOTMYECKOTO  MBIIUICHUSI, YMEHHUS PpPYKOBOJACTBOBATHCA UM B IIO3HABATEIbHOW,
KOMMYHHUKATUBHOM M COI[MAJIbHOW MPAKTHUKE.

4. MeranpenMeTHele pe3ynbTaTthl. B cocTaBe MeTanpeaMETHBIX PEe3YyJIbTaTOB BBIACISIOT
3HaYUMBbIE JJ1s1 POPMUPOBAHUS MUPOBO33PEHUS OOLIIEHAYYHbIE MOHATHUS (3aKOH, TEOPHsl, TPUHIIUII,
runoTes3a, (akt, cHCTeMa, NPOIECC, 3KCIEPUMEHT M Jpyroe), KOTOpPbIE HCHOJIb3YIOTCS B
€CTECTBEHHO-HAYUYHBIX YYEOHBIX NMpeAMETax U MO3BOJIAIOT Ha OCHOBE 3HAHUI M3 3THX MPEIMETOB
(dbopMHpOBaTh MpeICTaBIEHHE O LEJIOCTHOM HAy4YHOW KapTHHE MHpa, U YHHBEpCaJlbHbIE yueOHbIE
neiicTBus  (MO3HABATENIbHBIE, KOMMYHHKATHUBHBIE, PpErYJISTHUBHBIE), KOTOpbIE OO0ECIEUYUBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO U OCYIIECTBICHHIO Y4eOHOMH
nesTeNbHOCTH. MeTanpeMeTHbIe pe3yiIbTaThl OCBOEHUSI 00pa30BaTeIbHONW MPOrpPaMMBbl 110 XUMHUHU
OTpakaroT OBJIA/ICHUE YHUBEPCAIbHBIMU [103HABATEIbHBIMU JEHCTBUSMH, B TOM YUCIIE:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

YMCHUC UCIIOJIBb30BATh MPUCMBI JIOTHYCCKOTO MBINUJICHUA IIPU OCBOCHUU 3HAHUM: PaCKpbIBATb



CMBIC XUMHYECKUX MOHATHH (BBIILCJISITB HX XapaKTCPHBIC ITPU3HAKH, YCTAHABJINBATHL B3aUMOCBA3b C
APyTrumMu HOHHTI/IHMI/I), HUCIIOJBb30BAaTh IIOHATHA OJIA 00BICHEHHS OTACIBbHBIX (baKTOB u HBHCHHﬁ,
BBIGI/IpaTB OCHOBAHUSA W KPUTCPUH [JIA Knaccn(bm(aunn XHUMHUYCCKUX BCHICCTB U XHMMHYCCKHX
peaKHI/Ifl, YCTaHAaBJIIMBATh NMPHUYHMHHO-CICACTBCHHBIC CBsA3H MCKIY 00BbEeKTaMU HN3YUYCHUsA, CTPOUTH
JIOTUYCCKHE PaACCYKACHUA (I/IHI[yKTI/IBHBIG, ACAYKTUBHBIC, I10 aHaHOFI/II/I), IMpOBOAWTL BBIBOAbI U
3aKJIFOYCHU A,

YMCHHUC IMPUMCHATH B IIPOLCCCC ITO3HAHUA TIOHATUA (HpeI[MeTHBIe u MeTaHpeI[MeTHBIe),
CHUMBOJIMYECCKHUEC (3HaKOBBIe) MOJCIIN, HCIOJIB3YEMBIC B XHMHH, Hp606p330BBIBaTI> HIUPOKO
INPUMCHACMBIC B XMMHUHW MOJIACJIBHBLIC NPCACTABICHUA - XHMHYCCKHI 3HAK (CI/IMBOJI 3JICMCHT3),
XUMHNYCCKasa Q)opMyna " ypaBHCHHC XHUMHUYECKOU PCaKluu - IIpHU PCHICHHUNU yqe6HO'HO3HaBaTeHLHLIX
3aaa4, ¢ YUYC€TOM 3THUX MOACIBbHBIX HpeI[CTaBJIeHI/Iﬁ BBIABJIATh U XapPaKTCPU30BATh CYIICCTBCHHBLIC
IIPpU3HAKH U3YyYaCMbIX 00BEKTOB - XUMHYECKUX BCIICCTB U XUMHNUYCCKHX peaKHHﬁ, BBIABJIIATH O6IJ_II/IC
3aKOHOMCPHOCTH, INMPUYUHHO-CICACTBCHHBIC CBA3HM W IMPOTHBOPCUYMA B H3YYACMBIX IIPpOLECCaX U
SBJICHUAX,

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHUCTBUS:

YMEHHE HUCII0JIb30BATh IIOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMS, a TAKKE B
KadyeCTBE€ OCHOBBI IJIsd (1)OpMI/Ip0BaHI/I$I TUIIOTE3bI IO IMPOBCPKE MPABUIBHOCTH BbICKA3bIBACMBIX
CYKJICHUH;

NpUOOpEeTEeHNE OMbITa M0 I[UIAHUPOBAHUIO, OpPraHU3alMd U TPOBEACHHUIO YUYEHHYECKUX
HKCIEPUMEHTOB: YMEHHE HaONr0/1aTh 3a XOJOM IpOIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €ro
pe3ynbTar, (QopMyaupoBaTh OOOOIIEHHS M BBIBOABI IO pe3yJbTaTaM IPOBEIECHHOTO OIbITA,
HCCIIEI0BaHMsI, COCTABIIATh OTYET O MPOJAETaHHOM padoTe;

3) pabota ¢ uHbopmaImei:

yYMEHHUE BBIOMpaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAIMIO Pa3IMUHBIX BHIOB U
¢bopM mpencTaBiIeHUs, MOITYYaeMyl0 W3 pPa3HbIX HCTOYHUKOB (HAy4yHO-TIONMYJISIpHAsl JIUTEpaTypa
XUMHUYECKOTO COJIep KaHMsl, CIPaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTHUECKHU OLIEHUBATh
MPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yMEHHE MPUMEHSTh pa3iNyuHble METOJIbl U 3allpoChl MPHU MOUCKE U 0TOOpe MHpopmanuu u
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JUUIsl BBIMOJIHEHUS yUEOHBIX U MO3HABATEIbHBIX 3a7ay
OTpEeACNIEHHOTO THWIA, NPUOOpEeTEeHHEe OmbITa B O0JACTH HCHOJB30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJAJECHHUE KYJIbTYpPOH AKTUBHOI'O MCIIOJIb30BAHMS Pa3IMYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMaJbHYI0 (OpMYy MpeicTaBlIeHUs
uHbOpMAllMM U WJUIIOCTPUPOBATH pellaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U UX KOMOMHAIUSAMUY;

YMEHHE UCIONb30BaTh M AaHAJU3UPOBaTh B Ipolecce Y4eOHOW U HCCIIEIOBATENBCKOM
JESTeIbHOCTH HH(POPMALIMIO O BIUSHUM MIPOMBIIIICHHOCTH, CEJIbCKOTO X03s1MCTBA M TPAHCHIOPTA Ha
COCTOSIHME OKPY KaloLe! IPUPOJHON Cpebl;

5.V obGyuatomerocst OyayT cOpMHpPOBaHbI CIEAYIOIINE YHUBEPCATbHBIE KOMMYHUKATHBHBIE
JIEUCTBUL:

yMEHHE 3aj7[aBaTh BOMPOCHI (B X0J1¢ AUajiora U (W) AUCKYCCHH) TIO CYIIECTBY 00CYyKIaeMOin
TCMBI, (bOpMYHI/IpOBaTB CBOU NPCAJIOKCHUA OTHOCHUTCIIBHO BBIITOJIHCHH A HpeHHOH(CHHOﬁ 3aJa4u,



HpI/IO6peTCHI/Ie OIlbITa NPC3CHTALIUN PE3YJIbTATOB BBIIIOJHCHUA XHUMUYCCKOTO SKCIICPUMCHTA
(;1abopaTopHOTO OmbBITA, JTAOOPATOPHONW PAabOTHI MO HMCCIEAOBAHHUIO CBOWCTB BEIIECTB, y4eOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHUKAMU II03HABATEIBHON U UCCIIE0BATEIbCKON
JESTEeIbHOCTH TPH PELICHWH BO3HUKAIOUIMX MpoOJeM Ha OCHOBE ydera OOIIMX HHTEPECOB U
COIJIaCOBaHUs NO3MLMUH (00CyXIeHHs, OOMEH MHEHHUSMH, "MO3rOBBbIE IITYpMbI", KOOpAMHALUSL
COBMECTHBIX JICHCTBUM, ONpPEAEICHUE KPUTEPUEB IO OLIEHKE KA4eCTBA BBIOJIHEHHON pabOThI U

IpyTHe);

6. YV oOyuaromerocss OyayT CGOpPMHUPOBAHBI CICIYIONINEC YHHBEPCAIbHBIC PETYIISITHBHBIC
IEUCTBUS:

YMEHHUE CaMOCTOSITEJIBHO OMNPEAEsATh LENU ACATEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh U MPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESTENIbHOCTD, BEIOMpATh Hanbolee
3¢ (heKTHBHBIC CIOCOOBI PEIICHUS YUCOHBIX M TIO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIIFHO COCTABIISATh
WM KOPPEKTUPOBATHh MPEIJIOKEHHBIA aITOPUTM JEUCTBUN NPU BBINOJHEHUHU 3a/laHUUA C YUETOM
MOJTyYeHHUs] HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX - BEIIECTBAX W PEAKIUAX, OIECHUBATH
COOTBETCTBHE MOJYYEHHOT'O Pe3yJIbTaTa 3asiBJICHHOM LIeJH;

YMCHHUEC HCIIOJIb30BATh U AHAJIM3UPOBATH KOHTCKCTHI, IIPCJIaracMbIC B YCJIIOBUU 3a)1aH1/1171.

7. IlpeameTHbIe pe3yNbTaThl OCBOSHUS MPOTPaMMBbI 10 XUMUHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus.

B cocraBe nmpeAMETHBIX pe3yibTaTOB IO OCBOCHHIO OOS3aTENBHOTO  COACPIKAHMS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOW pabouell IporpaMMoi, BBIIEISIOT: OCBOEHHBIE
OoOydJarolMMUCSl Hay4yHbIe 3HAHHS, YMEHHS M CIOCOObI AEWCTBUN, BUABI JEATEIBHOCTH IO
MOJTYYEHUI0 HOBOTO 3HAHUA, €r0 MHTEPIPETAIlMU, TPEoOPa30BaHUI0 U MPUMEHEHHUIO B Pa3IMUHBIX
y4eOHBIX 1 HOBBIX CUTYaIUsIX.

1. K xonmy oOydenust B 8 kiacce y oOywaromierocs OyayT cHOpMHUPOBAHBI CIEAYIOIINE
MPECAMETHBIC PE3YJIbTAThI 110 XUMHUH:

PaCKpBIBATh CMBIC]T OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJa, XUMUYECKUH 2JIEMEHT,
MIPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOPOAHAs U HEOAHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAasi U MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIEeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J0Jsl XUMHUYECKOTO 3JIEMEHTa B COEIWHEHUHU, MOJSPHBIH 00BEM, OKCHJ, KHUCIIOTa,
OCHOBaHHUE, COJb, D3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCIEHUS, XHMMHUYECKas peakuus,
KJIacCupUKalUg pPEaKlMi: peakuu COEIUHEHUs, peaklUUu Ppa3JIoKEHUs, peakluy 3aMelleHHUs,
peakiuu oOMeHa, 9K30- M HHJIOTEPMUUYECKHE PEaKLUH, TeIoBoM 3((deKT peakiuu, SApo aToma,
ANEKTPOHHBINA CJIOW atoma, aTOMHasi opOuTanb, paguyc aroMa, XMMHUYecKas CBs3b, MOJSIpHAs U
HETOoJIsIpHAasi KOBAJICHTHAs CBsI3b, MOHHAS CBS3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas OIS
BelecTBa (MPOICHTHAs KOHIIEHTpPAITUs1) B PaCTBOPE;

WUTIOCTPUPOBATH B3aHMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHITHA U MPUMEHSATH ITH MOHSATHUS
IIPU OMUCAHHUH BEIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJIeHUS (DOpPMyYJ BEIIECTB U ypaBHEHHM
XUMHYECKUX PEaKIIUil;



OTIPE/ICIIATh BAJIGHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCTUHCHUSX, CTCTICHb OKUCIICHUS
JJIEMEHTOB B OMHAPHBIX COEAMHEHMSX, MPUHAJUIEKHOCTh BEIIECTB K OMNPECIEHHOMY KIIACCy
COCMHEHUH 10 (opMyJiaM, BUJ XUMHUYECKON CBS3M (KOBAJICHTHAS W MOHHAS]) B HEOPTAHUUYECKUX
COCUHEHHUSIX;

packpsiBaTh cmbici Ilepuommueckoro 3akona JI.M. MeHnneneeBa: IeMOHCTPUPOBATH
MMOHMMAaHHUE TEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIIEMEHTOB OT UX IOJIOKEHUS B
[lepuoguueckoil cucreMe, 3aKOHOB COXPAHEHHs MacChl BEILECTB, MIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUs, 3aKOHa ABOTajpo, OMHCHIBATh U XapaKTepu30BaTh TaOIHUHYIO (popmy
[leproanueckoil CUCTEMBI XMMHUYECKHUX AJIEMEHTOB: pa3jinyaTh NOHATUA 'TiaBHas noxarpynna (A-
rpynna)' u "moOounas mnonarpynma (b-rpymnma)’, mampie u Oonblide MHEPUOABI, COOTHOCHTH
0003Ha4YCHHSI, KOTOpPBIC UMEIOTCs B Tabiuiie "Tlepuonnyeckas cucteMa XuMHYECKUX diieMeHToB J[. 1.
MenzeneeBa" ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB
U 3apsf sipa, o0IIee YMcIIo 3JIEKTPOHOB M PaCIIpeIeIeHUE UX 10 SJIEKTPOHHBIM CIIOSIM);

KJaccu(uUUpoBaTh XUMHMUYECKHE 3JEMEHTbl, HEOpPraHMYeCKHE BEIeCTBa, XHUMHUYECKHE
peakiu (TI0 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY (D eKTy);

XapaKTepu3oBaTh (OMMUCHIBATH) OOIME XMMUYECKHE CBOMCTBA BEILECTB PA3IMYHBIX KJIAcCOB,
MMOATBCPIKAAA ONMCAHUC IMMPUMEPAMHU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XHUMUUYCCKHUX
peakuuii;

IMPOrHO3UPOBATH CBOIMCTBA BEMICCTB B 3aBHCHUMOCTH OT HX KadyeCTBEHHOI'O COoCTana,
BO3MOXHOCTH ITPOTCKAHUSA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX YCIIOBUSAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacCChl BEIICCTB, MaCCOBYIO HOJIIO
XHUMHUYCCKOIro 3JICMCHTA II0 Q)opMyJIe COCAUHCHUA, MACCOBYHO JOJIIO BCHIECTBA B PACTBOPC,
IMPOBOAWUTE PACUCTHI 10 YPABHCHUTIO XHUMHYECKOMN pCaKnuun;

MPUMEHSITh OCHOBHBIE OTI€pAIIi MBICITUTEIBHON IS TEILHOCTH - aHAJIN3 ¥ CHHTE3, CPaBHEHHE,
0000111eHIEe, CUCTEMATH3AIINIO, KJIACCU(DHUKAIINIO, BBISIBJICHUE TPUIHMHHO-CIICJICTBEHHBIX CBS3EH - IS
I/ISY'-IGHI/UI CBOI\/’ICTB BCIICCTB U XUMHWUYCCKHUX peaKHHfI, eCTeCTBeHHO-Hay‘IHBIe METOAbI ITO3HAHUA -
HaOIoIeHne, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (PeaTbHBIN U MBICIICHHBIN );

CJIeIOBATh MpaBUJIaM IMOJIb30BAHMS XUMHUYECKOHN MOCYA0N M JTa0OPaTOPHBIM 000pYAOBaHHUEM,
a TakKe MpaBWiiaM OOpallleHusl C BEIIeCTBAMU B COOTBETCTBHH C MHCTPYKIIUSMHU TIO BBITIOJTHEHHIO
Ja00OpaTOPHBIX XWMHYECKHX OIBITOB IO TIOJYYCHHIO M COOMpaHUIO Ta3000pa3HBIX BEIIECTB
(Boopo/ia M KHUCIIOpOAA), MPHUTOTOBICHHIO PACTBOPOB C OMpENelIeHHOW MacCOBOW Jonei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBAaTh M TMPOBOJAWTH XWMHUUYECKHE OSKCIEPUMEHTHI TIO
pacrmo3HaBaHHUIO PACTBOPOB IIETOYEH U KUCIOT C TIOMOIIBIO HHIUKATOPOB (JTaKMyc, heHondranenH,
METUJIOPAHXK U JPYTHE).

2. K kxoHny oOyueHus B 9 kjacce y oOyuaromierocsi OyayT cOpMUPOBAHBI CIEAYIONIUE
MPEIMETHBIC PE3YIIbTAThI IO XUMHUU:

PacCKpbIBATHL CMBICII OCHOBHBIX XUMHUYCCKHUX HOHATHH: XUMUYCCKUU 9JICMCHT, aTOM, MOJICKYJIA,
WOH,  KaTHOH, aHWOH, TIPOCTOE  BEHIECTBO,  CJOXKHOE  BEIIECTBO,  BAJICHTHOCTb,
QJICKTPOOTPUIATCIIBHOCTD, CTCIICHb OKHUCJICHHU A, XUMUUYCCKAas pCaKusa, XUMHUYICCKas CBA3b, TEIJIOBOU
adpdext peaknuu, MOJIb, MOJSIPHBIA O00BEM, pPACTBOP, DJIEKTPOJHUTHI, HEIIEKTPOJIUTHI,
ANEKTPOIUTHYECKAS TUCCOLMAIMS, pEeaKIUd HMOHHOro oOOMEHa, KaTajau3aTop, XUMHUYECKOoe
paBHOBeCHE, 0OpaTHMbIe ¥ HEOOpATHMBIC PEAKINH, OKHCIUTEIIbEHO-BOCCTAHOBUTEIBHBIC PEaKIUH,



OKHCJIUTENb, BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAHOBJIECHUE, AJIOTpONuUsi, aM(pOTEPHOCTb,
XMUMHYECKasl CBS3b (KOBAJIEHTHAsI, HOHHAsI, METAININYECKas), KpUCTAIIMUECKas peleTKa, KOppo3us
METaJUIOB, CILJIaBbl, CKOPOCTh XMMUYECKOM peaklMu, NpeAesbHO goryctuMas KoHueHrpanus 111K
BEIIECTBA;

HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHATHUA U INPUMCHATDH 3THU NMOHATUA
IIpH OIIMCaHNU BEIICCTB U UX npeBpameHI/Iﬁ;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJIeHUS (HOpMYJ BEIIECTB U YpaBHEHHM
XMMHYECKHUX PEaKIIWi;

ONPEAENATh BAJIEHTHOCTh M CTEIECHb OKHCICHHS XUMHUYECKUX 3JIEMEHTOB B COCIUHECHUSIX
pPa3IMYHOTO COCTaBa, IMPUHAUICKHOCTh BELIECTB K OMNPENEICHHOMY KJacCy COEIMHEHUH IO
dbopMyiaM, BUJ XMMHUYECKON CBsI3M (KOBaJCHTHAs, WOHHAS, METAUNINYCCKasi) B HEOPTAaHUUYECKUX
COCMHEHUSX, 3apsii MOHA [0 XUMHUYECKOH QopMmyse, XapakTep Cpelbl B BOJHBIX pPacTBOpax
HEOPraHWYECKUX COCIMHEHUN, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbich llepuoanueckoro 3akona J[.M. MenneneeBa u J1I€MOHCTPUPOBATH €O
MOHMMAaHKE: OIMCBHIBaTh W XapakTepu3oBaTh TabmmuHyro ¢opmy llepmoamueckoil cuctemMbl
XUMHYECKHUX SJIEMEHTOB: pazNuyarTh MOHATUA 'riaBHas moarpynma (A-rpynmna)' u "mobounHas
nonrpymma (b-rpymnmna)", maineie u 60JIbIINE TEPUOJIBI, COOTHOCUTH 0003HAUYEHH S, KOTOPhIE MMEIOTCS
B TEPUOAMYECKON TabJHIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHS AaTOMOB XHMHMYECKHX
3JIEMEHTOB (COCTaB U 3apsij sijipa, 00Iee YUCIIO0 3JIEKTPOHOB U paclpeieieHHe UX 10 AIEKTPOHHBIM
CJI0SIM), OOBSICHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U UX COEJAMHEHHUH B
npeenax MaJbIX MEPUOOB U IVIABHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XUMHMUYECKHE DJEMEHThl, HEOpPraHMYeCKHE BEIeCTBa, XHUMHUYECKHE
peakuuu (1Mo YMCIy M COCTaBy y4YaCTBYIOUIMX B PEAKIMM BEILIECTB, [0 TEIJIOBOMY 3(dexTy, mo
W3MEHEHMIO CTEeTIeHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) 00MIME U crieu(PUUecKue XUMUYECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEP)KIasi OMHCAHUE MPUMEpPaAMHU MOJEKYJSIPHBIX M MOHHBIX YpPaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPaBHEHUS 3JIEKTPOIUTUYECKOMN TUCCOLUALMU KUCIIOT, LIeJIoUel U COoJIe, OTHbIe
U COKpAllCHHBIE YpaBHEHHS peakldii MOHHOTO OOMEHa, YpaBHEHUS pPEeaKIIHii, TMOATBEPKIAIOIINX
CYIIIECTBOBAHNE TEHETUUECKON CBSI3U MEX/Y BEIIECTBAMU PA3TMYHBIX KIACCOB;

PacCKpbIBATb CYHIHOCTDb OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIBHBIX pCaKL[I/Iﬁ nocpeaACTBOM
COCTAaBJICHHA 3JICKTPOHHOT'O OajlaHca THX peaKHHfI;

IMPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTU OT HUX CTPOCHUSA, BO3MOXKHOCTU
IMPOTCKAHUSA XUMHUYCCKUX npeBpameHHﬁ B pa3JIMYHEBIX YCIIOBUAX,

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAaccChl BEIIECTB, MAaCCOBYIO JIOJIIO
XAMHAYECKOTO JJIeMEHTa 10 (opMylie COCOMHEHHWs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MIPOBOJIUTH PACUEThI 110 YPABHEHUIO XUMHUUECKOH peaKlnu;

co0JTII0/1aTh MpaBUJIa MOJIb30BAHUS XUMUYECKOM TIOCYI0M U TaOOpaTOPHBIM 000pyI0BaHUEM, a
TAKXXC IIpaBUJIa 06pameHH51 C BCIICCTBAMU B COOTBCTCTBUU C HMHCTPYKLIUSAMU I10 BBIITOJHCHUIO
1a00paTOPHBIX XWMHYECKUX OIBITOB [0 MOJYYCHHIO W COOMPAHUIO Tra3000pa3HBIX BEIICCTB



(aMMMaKa U1 yriaeKucioro rasa);

NPOBOJIUTh PEAKIUU, MOJATBEPXKAAIONINE KAYECTBCHHBI COCTaB pPAa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM ITyTEM XJIOPUIOPOMUI-, KO-, KapOoHaT-, pochar-, CUIrKaT-, Cyiabdar-,
THJIPOKCHUI-UOHBI, KATHOHBI aMMOHHSI X MOHBI M3yYCHHBIX METaJIOB, IPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIICCTB;

IPUMEHATh OCHOBHBIE ONEPALIUU MBICIUTEIbHON JESITEIbHOCTH - aHAJIN3 M CUHTE3, CPAaBHEHUE,
0000I1IeHHE, CHUCTEeMAaTU3aINI0, BBIIBICHUE NPUYMHHO-CICICTBEHHBIX CBSI3€H - ISl M3Y4YCHHUS
CBOMCTB BELIECTB M XUMUYECKUX PEAKLIUI, €CTECTBEHHO-HAYYHbIE METO/1bI IO3HAHUSA - HAOIIOIEHHE,
U3MEpEeHUe, MOAECIMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIICHHBIH).

B denepanbHbIX M pEerMOHAIBHBIX MPOIEAypax OICHKH KadecTBa OOpa30BaHUS HCIIOJIB3YETCS
nepedeHb (Koan(pUKaTop) pacrpeeSCHHBIX 10 KjaccaM MPOBEPsAEMbIX TPeOOBaHHI K pe3yIbTaTaM
OCBOCHUSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUs M JIEMEHTOB
COZIEPIKaHHUS 10 XUMHUHU.

Tabmnuua 23

[IpoBepsieMbie TpeOoBaHUS K pe3yIbTaTaM OCBOSHHS OCHOBHOM
o0Opa3oBaresbHON MTporpamMMmsI (8 Kitacc)

Kon [IpoBepsiemble TpeaAMETHBIE PE3YJIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa30oBaTenbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHUs
pe3yibTaTa
1 [To Teme: "IlepBOoHavYaTbHBIE XUMUYECKUE TTOHSTHS"

11 pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHUX TOHSTHI: aToM, MOJIEKyJa,
XUMUYECKUM DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECHh
(omHOpOIHAS W HEOHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBAa, MOIb, MOJSIpHAs Macca,
MaccoBast JOJIS XMMHYECKOT0 3JIEMCHTA B COCIMHEHUH, MOJIIPHBIA 00BEM,
XUMHUYECKasl peakivs, KIacCHU(PUKAIUs PEaKIHil: peaklnu COeIUHEHUS,
PEaKIMK Pa3JIOKEHUs, PEaKIMU 3aMEIICHUs, PEakluu OOMEHa, K30- U
OHAOTEPMUYECKUE pEaKIHUH, TerIoBoi dPGeKT peakiuu, pacTBop,
MaccoBast JI0JIs BelecTBa (ITPOIEHTHAs KOHIICHTPAIIHs) B pacTBOPE

1.2 WLTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMUYECKUX TIOHATHH W
MPUMEHSTH 3TH IOHSATHUS TIPU OIMMCAHUH BEIIECTB U UX MPEBPAICHUH

13 HCITOJIH30BaTh XUMHUUYECKYIO CUMBOJIMKY JUTsI COCTABJICHHS (DOPMYJT BEIIECTB
U YPaBHEHUN XUMUYECKUX PEaKIUi

14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IMOCTOSTHCTBA
cocTaBa, aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKOHa ABOTapo

1.5 OTIpEeNATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSIX

1.6 KJIaCCU(UIIMPOBATh XUMHYECKHE peakuuu (10 YHCIy U COCTaBy




YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 10 TEIJIOBOMY dPQEKTy)

1.7

BBIYUCIIATh OTHOCHUTCIBHYIO MOJICKYJIAIPHYIO U MOJIIPHYHO MAaCChl BEILICCTB

1.8

BBIYHCIIATh MACCOBYIO JIOJIFO XHMMHYECKOrOo »3JieMeHTa I1o Qopmye
COCIUHCHMS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BCHICCTBA B PpaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAyYHbIC METOABl IO3HAHUS - HaAOIIOJIEHHE,
U3MepeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBII )

ITo Teme: "Baxxueiiire npeacTaBUTEIM HEOPTaHUUYECKUX BEIECTB"

2.1

PaCKpbIBaATh CMBICII OCHOBHBLIX XHMHYCCKHX TIOHATHH: OKCHJ, KHCJIOTa,
OCHOBAHHE, COJIb

2.2

ONpEAENATh IPUHAIJICKHOCTh BEIIECTB K OINPEAEIEHHOMY KJaccy
coeuHeHu o hopMynam

2.3

KJIACCHU(UITUPOBATH HEOPTaHUICCKUE BEIIECTBA

2.4

XapaKkTepU30BaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIacCOB, MOATBEPXkKAAs OMMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX
YPAaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUN

2.5

IMPOTrHO3NPOBATH CBOICTBa BC€IICCTB B 3aBUCUMOCTH OT UX KaYCCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B
PA3IMYHBIX YCIIOBHUAX

2.6

CJIeZIOBATh MTPABUJIAM TTOJIH30BAHUST XUMHYECKOH MTOCYI0H U 1a00paTOpHBIM
o0opy0BaHHEM, a TaKKe IMpaBUiIaM oOOpalleHHs C BeIIeCTBaMH B
COOTBETCTBUM C WHCTPYKIHMSMHA TIO BBINOJHEHHIO JTAOOPAaTOPHBIX
XUMHUYECKHX OIBITOB IO MOJIYYEHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoma M KHCJIOPOAa), MPHUTOTOBICHHIO PACTBOPOB C OMpEICIICHHOMN
MacCcOBOW J10JIell pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH M IPOBOIUTH
XUMHYECKHE JKCTIEPUMEHTHI 10 PACIO3HABAHHIO PACTBOPOB IEIOYEH H
KHCJIOT C TOMOILBIO HHIUKATOPOB (JIAKMYC, eHOI(PTaTICHH, METHIIOPAHK U

ApyrHe)

2.7

MMPOBOAUTH paCyYCThI IO YPABHCHHUIO XUMHYECKOH pCaKknuu

ITo Teme: "Ileprnonnueckuii 3akoH u [leproandeckast cucteMa XUMUYECKUX
anemeHnToB [[.MI. MenneneeBa. CtpoeHne aTOMOB. XMMHUYECKasl CBS3b.
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE pEAKIIUN"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKMX TMOHSATHUM: SApO aTroma,
DIIEKTPOHHBIN CIIOI aToMa, aTOMHAst OpOUTAIIb, PAIUyC aTOMa, XHUMHUYECKast
CBA3b, MOJISIpHAS 5 HETOJISIPHAS KOBaJICHTHAS CBS3b,
ANEKTPOOTPULATEIBHOCTh, NOHHAS CBS3b, MOH, KaTUOH, AHUOH, CTENEHb
OKHCJICHUS




3.2

KJ'IaCCI/I(bI/II_II/IpOBaTL XUMHYCCKHEC DJICMCHTBI

3.3

ONHKCBHIBATh M XapakTepu3oBaTh TaOmuuHyr Qopmy Ileproamueckoii
CUCTEMBl XMMHYECKHX OJICMECHTOB: pa3iMyaTh TOHATHUS '"TJIaBHAS
noarpynmna (A-rpynmna)" u "mo6ounas noarpynna (b-rpymnma)", "maneie" u
"OonpIne" mepruoabl

3.4

packpbiBaTh cMbica  Ilepmoamueckoro 3akona J.M. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE TEPUOJINYECKON 3aBUCUMOCTH CBOWCTB
XUMHWYCCKHUX JJIEMCEHTOB OT UX ITOJOXKXCHUA B HCpHOI{H‘-IGCKOfI CHUCTEMCE

3.5

COOTHOCHTH 0003HAUYEHUS, KOTOpbIe nMetoTcs B Tabmuie "[lepuonnueckas
cucremMa xumuyeckux osiemeHToB J[M. MenneneeBa" ¢ uyucioBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsi sjpa, oOlee YMCIO 3JEKTPOHOB U paclpesielieHue HuxX 1o
AIIEKTPOHHBIM CJIOSIM)

3.6

OMnpeaAcCIATb CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCIUHCHUAX

3.7

ONpeAensiaTh BHUJA XHUMHUYECKOM CBSI3M (KOBaJIEHTHass W MOHHasi) B
HEOPraHUYECKUX COCAUHEHUAX

Tabmuma 23.1

[TpoBepsiembie 37€MEHTHI coaepkanus (8 Kiacc)

Kon

[TIpoBepsiemMbIil 2IEMEHT COAEPKaHUS

HepBOHaanLHBIe XUMHUYCCKUC ITOHATHA

11

Hpez[MeT XUMHH. POJIb XUMHH B ’KU3HHU YE€I0BEKA. XUMUS B CUCTEME HayK. Tena
" BC€IICCTBA. du3ndeckre CBOMCTBA BEIICCTB. ArperaTHoe COCTOSIHHEC BCIIIECTB

1.2

ITousatre o Meromax mo3HaHWsg B xuMun. Yucteie BemecTtsa U cMecu. CriocoObl
paszeieHus cMecen

13

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHTHI. CUMBOJIBI XUMUUECKUX JIEMEHTOB.
IIpocTeie u clnokHbIE BEMECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

14

Xumunueckass Gopmyia. BaleHTHOCTh aTOMOB XHMHYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENbHAsI aTOMHas Macca. OTHOCUTENIbHAsS
MOJIEKYJIsIpHas Macca. MaccoBasi 10JI1 XMMHUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMoCBsA3b KOJIMYECTBA,
Macchl W YHMCla CTPYKTYPHBIX €IUHMII BemlecTBa. Pacuersl mo ¢Gopmynam
XUMHUYECKUX COEIUHEHNI

1.6

DuU3NYECKUE U XUMUYECKUE ABJICHUA. XUMUUYECKas PEAKIIHS U €€ TPU3HAKH. 3aKOH
COXpaHEHHMs Macchbl BellecTB. XHMHUYeckHe ypaBHeHusa. Kiaccudukarms
XUMUYECKHUX PEaKIuid (COCTUHEHMS, PA3JIOKEHUS, 3aMEIIICHUSI, 0OMEHA)




1.7

XUMHUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCYJIOM, C MpaBUIaMHU
paboTel B JabopaTopuM W TNpPUEMaMH OOpalieHus C JabopaTOPHBIM
000pyIOBaHHEM, HW3Y4Y€HHE M ONUCaHHe (U3NYECKUX CBOMCTB 00pas3IoB
HEOpPraHMYECKUX BeUIecTB, HabmoaeHNe (hr3nueckux (IJIaBICHUE BOCKA, TasiHUE
JpJa, pacTUpaHuE caxapa B CTYNKe, KWUIEHHE U KOHJEHCAllUs BOJbI) U
XUMHYECKHX  (TOpEeHHME  CBEYHM, [MPOKAIMBAaHHWE  MEIHON  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCIIOTOW) sIBIICHUH, HAOMIOJEHNE U OIHMCaHUE
NPU3HAKOB  MPOTEKaHWsI XMUMHYECKUX peakuuid (pasznokeHue caxapa,
B3aMMO/ICHCTBHE CEPHON KHUCIOTHI C XJIOPUIAOM Oapusi, pa3iokKeHne TUAPOKCUIa
memu (I1) mpu HarpeBaHuu, B3aUMOJIEHCTBHE XKee3a ¢ pacTBopoM conu menu (11),
W3YYCHHE CIIOCOOOB pa3JelieHus CMecel (C TOMONIbI0 MarHuTa, GUIBTPOBAHHE,
BbIMIApUMBaHUE, AUCTWUISALIMS,  XpoMarorpadusi), MPOBEACHHUE  OYHUCTKH
MIOBapEHHOM coyy, HAOJIIOJEHUE U ONMCAHUE PE3YJIbTAaTOB IIPOBEIEHUS OIIBITA,
WJUTFOCTPUPYIOLETO 3aKOH COXPAHEHUsT MAacCChl, CO3JaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEPKHEBBIX)

Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx - cmeck razoB. CoctaB Bozayxa. Kucimopoa - 31eMEHT M IIpocToe
BemecTBO. HaxokneHue Kuciopona B IMpHpone, (U3NYECKHEe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunel. Ilpumenenue kucnopoga. CrocoOsl
MOJly4eHHUsl KUCIopoJa B JlabopaTopuM W NpPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoaa B npupoge. O30H - atoTponHas MoAn(pUKaIUA KUCI0opoaa

2.2

TennoBoil 3¢ pekT xuMudeckoi peakiiui, TEPMOXUMUYECKUE YPABHEHUS, K30~ U
AHAOTEPMUYECKUE peakiuu. TOoMaMBO: yrojib U METaH. 3arpsA3HEHHE BO3/yXa,
ycuJIeHHe TapHUKOBOTO 3((ekTa, pazpylieHne 030HOBOTO C0s

2.3

Bonopon - anemeHT M mpocroe BemiecTBo. HaxoxkneHue Bogopoaa B MpUpoJe,
bu3nYecKue W XUMHUYECKHE CBOICTBA, TNPUMEHEHHE, CIOCOOBI TMOJYYCHHUSI.
Kucnotsl u conn

2.4

MOJ'IHpHLIfI 00BbeM Tra30B. PacueTsl M0 XUMHYECKUM YpaBHCHHUAM

2.5

®dusnyeckue cBorcTBa BoJbl. Boga kak pactBopurens. PactBopsl. HacellieHHbie
Y HEHACHIIIEHHbIE pAcTBOPHI. PacTBOpUMOCTH BemIeCTB B Bojae. MaccoBasi 10
BEILECTBA B pacTBope. XUMUYECKUE CBOMCTBA BOAbL. OcHOBaHUs. Poiib pacTBOpoB
B NPUPOJIE U B JXKU3HU 4eloBeka. KpyroBopoT Boabl B mpupoje. 3arpsisHEHUE
NpUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJ

2.6

Knaccugukanus Heopranumueckux coenuHeHuid. Oxcuapl.  Kiaccuduxarms
OKCHJIOB:  cosieoOpasytoinre (OCHOBHbIE, KHCIOTHbIE, aM(OTepHble) U
HeconeoOpasyrone. Homenkiatypa okcujoB. Pusznyeckue U XUMHUYECKHE
CBOICTBA OKCHOB. [loslyueHne okcuioB

2.7

OcHoBanus. Kitaccudukanmsi OCHOBaHUMN: MIEIOYN M HEPACTBOPUMBIC OCHOBAHUS.
HomeHnknarypa ocHoBaHuil. @U3nyecKre U XMMUYECKUE CBOMCTBA OCHOBAaHUM.
[Tonydyenne ocHOBaHMI

2.8

Kucnorel. Knaccudukanuss kucnor. Homenknarypa kuciaor. Dusmueckue u
XUMHYECKHE CBoOMcTBa KUCIOT. Panm aktuBHoctH MetauioB H.H. bekerosa.




ITomyyenue kuciaor

2.9

Comu. Homenknatypa cosieil. @u3nMyeckue W XMMHYECKHUE CBOMCTBA COJIEH.
ITomyuyenue conen

2.10

I'eneTnueckas CBA3b MCKAY KiIaCCaMU HCOPraHUICCKUX COGI[I/IHCHI/II\/JI

2.11

XVMHUYECKUH SKCIIEPUMEHT: KaUECTBEHHOE ONPEEIICHUE COACPHKAHUS KUCIOPOaa
B BO3JyXe, IOJy4yeHUe, cOoOMpaHMe, pacllO3HaBaHME U M3Y4YEHHE CBOICTB
KHCJIOpO/a, HAONIO/IeHNE B3aMMOCHCTBHS BEIIECTB C KHUCIOPOAOM H YCIOBHS
BO3HUKHOBEHUS M NMPEKpaLIeHUs FOpeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3iaMu
OKCHJIOB U OIIMCaHUE WX CBOMCTB, MOJy4Y€HHE, COOMpaHHE, paclo3HaBaHUE U
U3y4eHHe CBOICTB BOJOpOAa (FOpPEHHUE), B3aUMOIECHCTBHE BOAOPOAA C OKCHIOM
mean (I1) (BO3MOXKHO MCITOJIb30BaHNE BUICOMATEPHAIIOB), HAOIOIeHUE 00pa3IioB
BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCII€ZJOBaHUE OCOOCHHOCTEH pacTBOPEHUs
BEUIECTB C PA3JIMYHOM pPacTBOPUMOCTbIO, IPUTOTOBJIEHHE PACTBOPOB C
OIPEICIICHHOM MAacCOBOM Jl0JIEH PacTBOPEHHOI'O BEILECTBA, B3aUMOJCHCTBHE
BOABl C MeTaulaMM (HaTpueM M KajiblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), ONpPENEICHUE PACTBOPOB KHMCIOT U ILENOYEd C IOMOIIbIO
MHJMKATOPOB, HCCIIEOBaHHE 00pa3llOB HEOPraHMYECKUX BELIECTB Pa3INYHbIX
KJIaCCOB, HAOJIIOIEHNE N3MEHEHHsI OKPACKU MHIAMKATOPOB B PACTBOpaxX KUCIOT U
nienouel, n3ydeHue B3aumozeictBus okcuaa meau (II) ¢ pactBopom cepHoit
KHCIIOTBI, KHCIOT C MeETaJllaMH, pEakUuid HEeWTpalu3aluu, I0Jy4eHHE
HEPAaCTBOPUMBIX OCHOBAHMM, BHITECHEHUE OJJHOTO METayjia JIPyTUM M3 pacTBOpa
COJIM, PEIIEHUE HKCIEPUMEHTAIBHBIX 3aJad IO TeMme 'BakHeHIIMe KIacchl
HEOPTraHUYECKUX COCTMHECHU"

Ilepnonnueckuii 3akoH u lleproaudeckas cucrema XMMU4ECKUX d1eMeHToB J[. M.
MenneneeBa. CrpoeHne aromoB. Xumuueckas CBsA3b. OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

[TepBble MOMBITKU KiIaccu(UKAIIMM XUMUYECKUX 371eMeHTOB. [ToHsTHE O rpynmax
CXOAHBIX 3JEMEHTOB (IIEJOYHBIE U HIETIOYHO3EMEIbHBIE METAIIIbl, T'aJIOTEHBI,
MHEPTHbIE Ta3bl). ODJEMEHThI, KOTOpble 0O0pa3yioT am¢oTepHble OKCUIbl U
TUAPOKCUIBI

3.2

Ilepuoanueckuii 3akoH. llepuoanyeckas cucrema xuMuueckux saeMeHTos J1.1.
MenneneeBa. Koporkonepuoanas u qiuHHOTIepuoAHas ¢hopmsl [lepuonnyueckoi
cucrembl xumuueckux snemeHToB .M. Menpneneesa. Ilepuoasl U rpymnmsl.
DU3NYECKU CMBICI TOPSIAKOBOTO HOMEpa, HOMEPOB MEPUO/IA U TPYIIIBI JJIEMEHTA

3.3

Crpoenune atomoB. CoctaB atoMHbIX saep. M3oromsl. DmektpoHbl. CTpoeHune
AIIEKTPOHHBIX  000JOYEeK aTroMoB TMepBbIX 20 XHMHYECKHUX DJIEMEHTOB
ITepuonnueckoit cuctemsl .M. MengeneeBa. XapakTepuCTUKAa XUMHUYECKOTO
AJIEMEHTA MO ero noyoxeHuto B [lepuoanyeckoii cucreme .M. Menneneena

3.4

3aKOHOMEPHOCTH HU3MEHEHHUS pajuyca aTOMOB XHMMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAINIMYECKHUX CBOMCTB I10 TpyNIaM U IepruoiaM. 3HaUYeHNe
Ilepronnueckoro 3akoHa u Ileproanyeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKH U nipakTuku. J[.1. Menaenees - yueHbli U rpak1aHuH




3.5 Xumnueckass cBsizb. KoBasieHTHast (moyisspHas W HEMOJSIpHAsi)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX I€MEHTOB. MloHHAas CBS3b

3.6 Crenenb okucieHus. OKHUCIUTEILHO-BOCCTAHOBUTENIbHBIE peakiuu. [Ipoieccsl
OKHCJICHUS U BOCCTaHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEIHU

3.7 XUMUYECKUN OKCIEPUMEHT: H3ydyeHHEe OOpa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJECHUCTBHE TUAPOKCHUIA LUHKA C pPacTBOpPAMU KHUCIOT U
1IEeJI0YEH, MPOBENCHHUE OMNBITOB, WIIOCTPUPYIOIIUX IMPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakluu pas3yioKeHUs, COCTUHEHMSI)

Tabmauua 23.2

[IpoBepsieMbie TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHS OCHOBHOM
o0OpasoBaresbHOI MporpamMmsl (9 Kiacc)

Kon [IpoBepsiemble MpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTebHONW IPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHMs
pesyJbTara
1 [To Teme: "BemectBo 1 XxuMuyeckasi peakuus"
11 pacKpbIBaTb  CMBICII  OCHOBHBIX XHMMHMYECKUX IOHSATHUH: PacTBOp,

SJICKTPOJINTHI, HE3JICKTPOJINTHI, SJICKTPOJIUTHYICCKAA Jucconuanus,
p€akiuuu HOHHOTO O6M€Ha, KaTajJn3aTop, XHUMHYCCKOC PAaBHOBCCHC,
O6paTI/IMBIe n H606paTI/IMHe pCaknuru, OKUCINUTCIbHO-BOCCTAHOBUTCIILHBIC
p€aKkinu, OKUCIUTCIIb, BOCCTAHOBHUTCIIb, OKHCICHHE W BOCCTAHOBJICHHC,
AJJIOTPOITHA, aM(l)OTepHOCTL, XHUMHYCCKas CBA3b (KOBaJ'ICHTHaH, HOHHAasd,
MeTaJ'IJ'[I/I‘-IeCKaSI), KpHUCTAJININYCCKasd pelICTKA, CIIJIaBHBI, CKOpPOCTH
XUMHYECKOMN peaknuun

1.2 HIUTIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUI U
IMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

13 COCTaBJIATH ypaBHeHI/ISI SHCKTPOHHTH‘IGCKOﬁ AUccolualimnu KHCJIIOT,
HIeNIouei U COJIeH, MOJTHBIE U COKpAIlleHHbIE YPaBHEHUS PEaKIUii HOHHOTO
oOmenHa

1.4 pacKpbIiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX — PEAKITUI

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKuit

1.5 IIPOBOJIUTH PACUEThl IO YPABHEHHUIO XUMUYECKON peaKInu
2 ITo Temam: "HemeTtamas! 1 ux coequHeHusa" 1 "MeTauibl U UX COeJUHEHUS"
2.1 XapakTepU30BaTh (OMUCHIBATH) OOMME M CHeUPUUSCKHEe XUMHYECKUE

CBOMCTBAa TMPOCTBIX M CIOXHBIX BELIECTB, NOATBEPXKIAs OIMNHCAHUE
MPUMEPAMH MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XMMHYECKHUX PEaKUi




2.2

COCTAaBJIATb YPaBHCHUSA peaKL[I/IfI, MOATBCPKKAAIOIMINX CYHIECCTBOBAHUC
TeHETUYECKOM CBSI3U MECXKAY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHMS,
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX IPEBPALICHUNA B PA3IHYHBIX
YCIIOBHSIX

2.4

CJIEZIOBATh MIPAaBUJIAM IOJIH30BAHUS XMMUYECKOH MOCY10H U 1a00paTOpHBIM
o0Opy/sOBaHHEM, a TaKKe TIpaBHIaM OOpamleHHsT C BEIIECTBaMH B
COOTBCTCTBUM C HMHCTPYKIHUAMH II0 BBIIIOJIHCHUIO Ha60paTOpHBIX
XMMHUYECKHUX OIIBITOB IO MOJyYSHHUIO U COOMpPaHHIO ra3000pa3HbIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa)

2.5

HPOBOJIUTH PEAKIIUH, TIOATBEPIKIAFOIIIE KAUeCTBEHHBIN COCTaB Pa3IUUHBIX
BEIICCTB: PACIIO3HABATh OIBITHBIM IYTEM XJOPHI-, OpPOMHI-, HOIUI-,
kapOonar-, Qocdar-, cunukar-, cyiabpaT-, THIPOKCUA-UOHBI, KATHOHBI
aMMOHHSI, HMOHBI H3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIICCTB

[To Teme: "Xumus u okpyxaromas cpeaa"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMuYeckux monstuil: II/IK BemecTsa;
KOPpPO3Hs METAJIOB

3.2

MPUMEHSTh OCHOBHBIE OTIEpPAIIUN MBICTUTEIHLHON EATENHHOCTH - aHAIIU3 U
CHHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMATH3aIIUIO, BBISIBICHHE PUIUHHO-
CIIEJICTBEHHBIX CBS3€H - ISl M3YYEHHS CBOWCTB BEIIECTB M XUMHUYECKHX
peaKIII/II\/JI; €CTCCTBGHHO-HayLIHI)Ie METOAbI TITIO3HAHUA - Ha6HIO}IeHI/Ie,
U3MepeHne, MOICTUPOBaHNE, SKCTIEPUMEHT (PEeallbHbII U MBICIICHHBI)

Tabmauma 23.3

[TpoBepsiembie 371eMEHTHI coaepskanus (9 Kiacc)

Kon

[TpoBepsiemMbIil 2JIEMEHT COAEpKaHUSA

BemecTBo u xumudeckas pcaKknus. HOBTOpeHI/IC

11

Ilepuoanueckuii 3akoH. llepuoanyeckas cucrema xuMudeckux saeMeHTos J1.1.
MenneneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XMMHMYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPHUOJOB, Kajius, KaIbLHUs U HX
COCIMHEHUN B COOTBETCTBUHU C IOJIOKEHHUEM »HJeMEeHTOB B Ilepmoamueckoi
CHCTEME U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BHJAbl XMMHMUYECKOM CBA3M. THIBI KpPUCTAITIMYECKHX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEUIECTBA OT THIA KPUCTAININYECKON PEIIETKU U
BUJa XUMHUYecKoM cBs3u. Kiaccudukauus M HOMEHKIATypa HEOPraHMYECKUX
BelIecTB (MEXAyHapoAHas W TpUBHANbHAs). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCA K  pa3IMYHbIM  KJlaccaM  HEOPraHWYECKHX  COEAVHEHMH,
TE€HETUYECKasl CBSI3b HEOPTaHMUYECKUX BEILIECTB




1.3

Knaccugukanus XuMHUYECKUX PEaKIHid M0 pa3iIMYHbIM MpU3HAKaM (110 YUCIy H
COCTaBy YYacTBYIOIIMX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3(deKTy, o
U3MEHEHHIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 110 00paTUMOCTH, I10
YUYacCTHIO KaTalau3aropa). DK30- U SHIA0TEPMUUYECKHE PEAKLIUU, TEPMOXUMHUYECKUE
ypaBHeHus. [IoHsATHE O CKOPOCTH XMMUYECKOU peaKkIuu

1.4

[Tonsitue 06 oOpaTHUMBIX M HEOOpPATHUMBIX XMMHUYECKUX peakuusx. [lonstue o
TOMOTEHHBIX M T€TEPOreHHbIX peakuusx. [loHsTHe 0 XMMHUYECKOM PaBHOBECHUHU.
@DakTophl, BIUAIONIME HA CKOPOCTb XHWMHUYECKOM peakuud U MOJIOKEHUE
XUMHYECKOTO PAaBHOBECHUS

1.5

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pcaKkuuu, BHCKTpOHHHﬁ OanaHC
OKHCJIUTEIHFHO-BOCCTAHOBUTEIILHOM pe€aKuuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKum”I C HUCIOJIB30BAaHUEM  MCTOIA
QJICKTPOHHOI'O OanaHca

1.6

Teopust 3NEKTPOTUTUYECKON IUCCOUMALMU. DIEKTPOJIUTHI U HEDIEKTPOJIMTHIL.
Karnonsl, aHoHbl. MexaHU3M AMCCOLMALIMK BEUIECTB C Pa3jIMYHbIMH BHJIaMU
xumudecko cBsi3u. Crenenp nucconuanuu. CUibHbIE U cla0ble AJIEKTPOJIUTHL.
Peaknun noHHOro OOMEHa. YCIOBHS MPOTEKAHHS PEAKIMd HMOHHOTO OOMEHA,
[IOJIHBIE W COKpAIllCHHbIE HOHHBIE YypaBHEHHMs peakuuid. CBoilcTBa KHCIOT,
OCHOBaHMH U coled B CBeTe NPEJACTaBICHHMH OO0 3IEKTPOIUTUYECKON
mucconnanuu. KauectBeHHble peakiiuu Ha HOHBL. [loHATHE O rMApONN3E conen

1.7

XVUMUYECKUN OSKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMHU KPUCTATHYECKUX
pEIIeTOK HEOpraHMYeCKHUX BEIIECTB - METAJUIOB U HeMeTauioB (rpadura u
anMasa), CIOKHBIX BEHIECTB (XJIOpUAAa HATpus); HCCIEJIOBAaHUE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM peaklUuu OT BO3JAEHUCTBUS PA3NIUUYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  AJIEKTPOMPOBOJHOCTH  PAcTBOPOB  BEIECTB,  MpoIllecca
JTUCCOLMAIIMU  KHCIIOT, TWIeIoueld ®  cojleid  (BO3MOXKHO  HCITOJIb30BAHHE
BUJICOMATEPHAIOB); TPOBEJCHHE OMbBITOB, HIUIIOCTPUPYIOMIUX  TMPHU3HAKU
MPOTEKAHUs PEaKIMii HOHHOTO oOMeHa (0OpazoBaHME Ocajlika, BHIICICHHUE Ta3a,
o0pa3oBaHHE BOJIbI); OMBITOB, WLIIOCTPUPYIOMIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEaKlIUi (FOpeHHe, PEeaKluu pPa3ioKEeHHs, COCIUHEHHUS);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaYECTBEHHBIX PEAKIIHIA
Ha MOHBI, pemeHMe BKCHepI/IMeHTaJ'IBHI)IX 3aga4

Hemeramie! 1 ux COCIMHECHUA

2.1

OO6mass  xapaktepucTtuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHne u (GU3nuecKre CBONCTBA MPOCTHIX
BEIIECTB - TaJOreHoB. XUMHUYECKHME CBOICTBA Ha NpUMEpe XJjopa
(B3auMOJeHCTBHE C MeTajulaMH, HEMeTaulaMH, Iiesiodamu). XJIOPOBOJOPO/I.
CossiHasi KMCJIOTA, XUMUYECKHE CBOWCTBA, MOJIyYEeHHE, MpUMeHeHue. [lelicTBue
XJIOpa M XJIOPOBOJOPOJa Ha OPraHu3M 4eJIOBEKa. BaxkHenmme XJIOpuabl U UX
HaX0XJIEHUE B IPUPOJIE

2.2

OO6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTeTeHH okucieHus. CTpoeHne U (hU3MYeCKHe CBOWMCTBA
MIPOCTHIX BEIIECTB - KUCIOPOAa U CEPbl. AJUIOTPOIHBIE MOAU(DUKAIIMK KHCIOpOa




U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOOPOA, CTpOeHHE, (pru3nyeckue u
XUMUYeckue cBorcTBa. OKCUIBI CEphl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucinora, (Qu3uUeckue W XUMHUYECKHE CBOHCTBa (0Omue Kak
IpEJICTaBUTENd Kiacca KHUCIOT U crenudpuyeckue). XUMUYECKUE PEeaKIHH,
Jealiue B OCHOBE IPOMBIIIICHHOTO CIOCO0a IOJIyYeHHUs] CEpHOM KHCIIOTHI.
[Tpumenenue. Conu cepHOM KUCIOTHI, KAUeCTBEHHAs! peakiusl Ha Cylb(aT-uoH.
Haxoxnenne ceppl U €€ COSOAUHEHUN B MPUPOAE. XHUMHUYECKOE 3arpsA3HEHUE
OKpYXaroIlei Cpeapl COCOUHEHHUSIMH cepbl (KUCIOTHBIE MOXAM, 3arps3HEHUE
BO3/1yXa ¥ BOJOEMOB), CITIOCOOBI €T0 MPE0TBPALICHUS

2.3

OOmast xapakTepucTuka »di1eMeHTOB VA-rpynmbl. OcCoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEePHbIC CTENICHU OKHCIICHUS. A30T, PaclpOCTPaHCHHUE B MPHPO/IE,
¢du3nveckre u XuMuIecKkre cBoiictea. KpyroBopor a3ora B npupozae. AMMHAK, €ro
buznyecKre 1 XuMUYECKIe CBOMCTRA, MOoTy4YeHne 1 npuMenenue. Coinu aMMOHUS,
ux (1)I/I3I/ItIeCKI/IC U XUMHNYECKHEC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBennas pcaKknuusd Ha
WOHBI aMMOHUS. A30THasi KHCIIOTa, €€ MOJyueHHe, (PU3MUECKue U XUMHUYECKUE
CBOMcTBa (OOIIME KaK TIPEJCTABUTENs Klacca KHUCIOT W CHEIU(PUICCKUE).
Hcnonp30oBaHue HHUTPATOB W COJCH aMMOHHS B KAdyeCTBE MHHEPAIbHBIX
ynoOpeHnid. XUMHUECKOE 3arps3HCHHE OKPYXAIOWIEH Cpeapl COCTMHEHUSIMHU
a30Ta (KUCIOTHBIC 0K/, 3arPSI3HEHUE BO3IyXa, TOYBBI U BOJIOEMOB)

24

®ochop, amnorponHsie Monupukanuu Qocdopa, puzNUEcCKUe U XUMHUYECKUE
cBoiictBa. Oxcua ¢ocdopa (V) u docdhopHas kucnora, ¢uznyecKkue u
XUMUYECKHE CBOWMCTBa, moiydeHue. lcnonb3oBanue ¢docharoB B KauecTBe
MUHEPATBHBIX YI00pEHHIA

2.5

OO6mas xapakrepuctuka 31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHbIE CTEINCHW OKUCICHHSA.  YTIEpOid,  aUIOTPOIHBIC
MonudUKaK, pacnpocTpaHeHHe B Mpupoje, (U3MUECKHe U XHUMHUYECKHe
cBoiicTBa. Ancopouus. KpyroBopor yriaepoaa B mpupoze. OKcuabl yriiepoa, ux
dbusznyeckue W XUMHYECKHE CBOWCTBA, JACHCTBHE HA JKHUBBIE OPraHU3MBI,
MOJTyYeHUE W MPUMEHEHHE. DKOJIOTHYCCKHE MPOOJIEMBI, CBA3aHHBIE C OKCHIOM
yraepoaa (IV); rumore3a Tno0anbHOrO TOTEIUICHHS KIMMaTa; MapHUKOBBINA
s dext. YrompHas KUCIOTa U €€ CONH, X PU3NIECKHUE U XUMUUECKHE CBONCTBA,
noilydyeHne W TpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUITUHE, TPOMBIIIIICHHOCTH U CEIIbCKOM
XO035I1CTBE

2.6

[TepBoHayanbHble MOHATHS 00 OPraHMYECKMX BEIIECTBAX KAaK O COECIUHEHUSAX
yraepoaa (MeTaH, 3TaH, OJTWUJIEH, AaUEeTHJIEH, O3TaHOJ, TJIMIEPUH, YKCyCHas
kucinota). X coctaB u xumMudeckoe ctpoenue. [Tonarue o 61oornuecku BaKHbIX
BElIeCTBaX: JKHMpaX, Oejlkax, YIrJeBOJAaX - M HUX POJHM B JKU3HU YEJIOBEKA.
MarepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPIraHUUYECKUX COEANHEHNUN

2.7

Kpemuuii, ero ¢pusndeckne u XUMUYECKHUE CBOMCTBA, TIOMyUYEeHUE U IPUMEHEHHE.
Coenunenus kpemHus B mpupoje. OOmue npeacTaBieHus 00 OKCHIe KpeMHUs
(IV) u xpemHueBoit kucnore. CHIMKATBI, UX UCIIOIB30BaHUE B OBITY, MEIUIIUHE,
MIPOMBINIIEHHOCTH. BaxkHel1ne cTpouTeNnbHbIe MaTepuabl: KepaMuKa, CTEKJIO,
[EeMEHT, OeToH, kene300eToH. [Ipobrmembl 6e30MacHOr0  KCIMOJB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B TOBCEAHEBHOMN KU3HU




2.8

XUMHUYECKUH SKCHEPUMEHT: H3y4eHHE OOpa3l0OB HEOPraHMYECKUX BEILECTB,
CBOICTB COJIIHON KHCIJIOTHI; MPOBEACHHE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPH-
WOHbI W HaOJIONEHUE TMPH3HAKOB HUX MPOTEKAHMS; OIBITHI, OTPAKAIOLIHIE
buznyecKkne U XMMUYECKUE CBOICTBA T'aJIOTEHOB UM UX COEIMHEHUHN (BO3MOKHO
UCTOJIb30BAaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C OOpa3liaMd XJOPHJIOB
(ranoreHu10B); O3HAKOMJIEHHE ¢ 00pa3laMu Cepbl U €€ COeTUHEHUSIMH (BO3MOKHO
UCTIOJIb30BaHUE BHJICOMATEPUAIIOB); HAOIIOICHHE TIpoliecca OOYTITMBaHMs caxapa
MOJl IeWCTBUEM KOHIICHTPHUPOBAHHOW CEPHOM KHCIIOTHI; U3yUYE€HUE XUMHYECKHX
CBOWCTB pa30aBIIeHHON CEpHON KUCIIOTHI, TPOBEACHUE KaUeCTBEHHOM Peakuy Ha
cynb(darT-uoH W HaONIOJICHWE TpU3HAKA €€ MPOTEKaHUs, O3HAKOMIICHHE C
¢u3ndeckuMu CcBoicTBaMu as3ora, (ochopa M HUX COCOTUHEHUN (BO3MOIKHO
UCIIONIb30BaHUE BHJIEOMATEpPHANIOB), oOOpa3laMu a3o0THBIX U  (PochOopHBIX
yInoOpeHuid; TMoilyueHne, coOMpaHue, pacrno3HaBaHWE W HW3YYEHUE CBOWCTB
aMMuaKa; IpoBeJIeHIE KaueCTBEHHBIX PeaKIIfii Ha HOH aMMOHHUS U (ocdaT-uoH U
U3yYeHHE NPU3HAKOB MX IPOTEKAHHs, B3aUMOJCHCTBHE KOHIECHTPHPOBAHHOM
A30THOW KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIONB30BAaHUE BHAECOMATEPUATIOB);
U3YYCHHE MOJIeJIe KPHCTAUIMYCCKUX PEHIeTOK ayiMasa, rpaduta, QyJiepeHa;
O3HAKOMJICHHE C  MPOLECCOM  aJcOpOlMU  pPacTBOPEHHBIX  BEILECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOICTBOM IPOTHBOTA3a; MOJyueHHe, coOupaHue,
pacrmo3HaBaHWE€ W W3Y4YCHHE CBOWMCTB YIJIEKUCIOrO Trasa; MpOBEACHHE
Ka4eCTBEHHBIX peaKIiii Ha KapOOHAT- U CHIIMKAT-HOHBI U H3YYEeHUE TPU3HAKOB UX
NPOTEKaHUs; O3HAKOMJIEHHE C MPOAYKLMEH CHIMKATHOW IPOMBIIUIEHHOCTH;
peleHre SKCIepUMEHTABHBIX 3a/1a4 1Mo TeMe "BakHeilmme HeMeTauisl U MX
coequHeHus"

MeTaisl ¥ UX COSAUHECHUS

3.1

OO01mas xapakTepuCTUKa XMMHUYECKHUX AJIEMEHTOB - METAJJIOB HA OCHOBAaHUU UX
nosnoxenus B Ilepuonmueckoir cucrteme XMMH4YeCKUX dnemeHToB  J[.M.
MenneneeBa u ctpoeHust atoMoB. CTpoeHne MeTaiioB. MeTamnueckas CBsA3b U
MeTaJJIMYEcKasl ~ KpUCTAJUIMYECKass  pelieTka.  ODJIEKTPOXUMHUYECKUH  psl
HaIPsHKEHUN METaJlIOB

3.2

Ouznyeckue U XUMUYECKHe CcBOWCTBa MeTayioB. OO0mMe crnocoObl MOTy4eHUs
MeTauioB. [IoHATHE O KOPPO3MM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBbl (CTallb, YyTYH, JIOPAIIOMUHUNA, OpOH3a) U UX MPUMEHEHHE B
OBITY ¥ IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: nosnoxeHue B [lepuoaudeckoll cuCTeME XUMUYECKHX
anemenToB JI.MI. MenneneeBa; CTpoeHHe MX aTOMOB; HaxOKJEHHUE B IPHUPOJE.
dusnuecKkue u XMMUYECKHe CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCHIIBI U
TUAPOKCHUIBI HATPpUd W KajluAi. HpI/IMeHeHI/Ie IICJIOYHBIX METAJIOB N HX
COCIMHEHUN

3.4

[IlenoyHO3eMENBHBIE METAJUIBI MATHUN U KaJIbLIMI: 1T0JI0KeHKE B [lepuoanyeckoi
cucreme xumudeckux siemeHToB J[.M. MenneneeBa; CTpOoeHHE HX aTOMOB;
HaxoJeHue B mpupoze. Duznueckre 1 XUMUYECKUE CBOMCTBA MAarHUs U KaJbI[Us.
Baxneiimme coeTMHCHUS KalnbIus (OKCHI, THAPOKCU]T, COH). KeCTKOCTh BOJIBI U
CHOCOOBI €€ YCTPaHEeHUs




3.5

AmoMuHuii: nonoxkenue B [lepuoauyeckoil CUCTEME XMMHUYECKHX 3JIEMEHTOB
H.N. MeHnneneeBa; CTpO€HUE aTOMa; HaxoXXJAeHUE B mpupone. Pu3ndyeckue u
XUMHUYECKHE CBOMCTBA alfOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUAA
AJTFOMUAHUS

3.6

Kene3o: nosoxenne B Ilepuoanyeckoil cucreMe XUMUYECKUX 3aeMeHToB J[. .
MenneneeBa; CTpoeHHE aToMa; HaxokaeHue B mnpupoae. Dusuueckue u
XUMHUYECKHE CBOMCTBA xkene3a. OKCuabl, rTuapoKcuabl U comu xenesa (1) u sxenesza
(III), ux coctaB, CBOMCTBA M TIOJyYCHHE

3.7

XUMHUUECKUH SIKCIEPUMEHT: 03HaKOMJIEHHE C 00pa3llaMy METAJIJIOB U CIJIABOB, UX
(¢U3NUEeCKUMU  CBOWCTBAMH;, W3Y4YCHHE pE3YJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3auMOJeHCTBUSA
OKCHJIa KaJblMsI ¥ HATpUsl C BOJOW  (BO3MOXKHO  HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB); MCCIEOBAHUE CBOMCTB KECTKOM BOJbI; NPOLECCa TOPEHUS
xKeJe3a B KHCIopo/ie (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPUAIIOB); TIPU3HAKOB
NPOTEKaHUs KAueCTBEHHBIX PEAaKIMHA Ha MOHBI (MarHus, KaJbLus, aJFOMUHUS,
nuHKa, xenesa (II) u xenesa (I111), meau (I1I); Habmr0AE€HME K ONKMCAaHUE IPOLIECCOB
OKpaIllMBaHUS IUIAMEHM HMOHAMHM HAaTpus, Kaausd M KaiblLusi (BO3MOXKHO
UCTIOJIB30BaHUE BHUICOMATEPUANIOB); HCCIelIOBaHHEe aM(pOTEPHBIX CBOICTB
THJIPOKCUA AITIOMUHUS U THIPOKCHJAA IIMHKA; PEUIeHHE 3KCIEePUMEHTATbHBIX
3ama4 1mo reMe "BakHelnme MeTaiuibl 1 BX coeauHeHns"

X¥UMHS ¥ OKpYXKarolas cpeaa

4.1

HoBbie maTepuanbsl u TexHOJOTWHM. BeliecTtBa M Marepualibl B MOBCEIHEBHOU
JKA3HU 4YeJloBeKa. XUMUS U 310poBbe. be3onacHoe MCnosb30BaHUE BEIIECTB U
XUMUYECKUX peakuuid B ObITy. [lepBas momomb mpu XUMUYECKHX OXKOTrax M
OTpPaBJIEHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW I'PAMOTHOCTH. XUMUYECKOE 3arps3HEHUE OKPYXKarollen
cpensl IIJIK. Ponp XxuMuu B pelieHuu SKojioruueckux mpobnem. IIpupogHbie
UCTOYHUKU YTJIEBOAOPOAOB (yroyib, NPUPOAHBIA ra3, He(Th), MPOIYKTHI HX
nepepaboTKU, UX POJIb B OBITY U IPOMBILUIEHHOCTH

4.3

XUMUYECKUHN SKCIEPUMEHT: M3ydeHHe oOpa3loB MaTepHalioB (CTEKJIO, CIIJIaBbl
METAaJUIOB, TOJUMEPHBIE MaTepPHAaIbl)

Jlyis mpoBelieHrsT OCHOBHOTO TOCYJapCTBEHHOTO dK3aMeHa mo xumun (manee - OI'D mo xumum)
HCIIONB3YETCSl TIepeueHb (Komu(ukaTtop) MpoBEpsieMbIX TpPeOOBaHM K pPE3yJIbTaTaM OCBOCHUS

OCHOBHOM 06p3303aTenLH0171 nporpamMmmbl  OCHOBHOT'O 0611161“0 O6pa3OBaHI/I}I n SJICMCHTOB

COJICPIKAHUS.

Tabmuma 23.4

[Tposepsiembie Ha OI'D Mo XumMuu TpeOOBAHMS
K pe3yJbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl
OCHOBHOTO 00ITIeT0 00pa3oBaHMs




Kon
IPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM pe3yibTaTaM 0a30BOr0 ypOBHS
OCBOEHHSI OCHOBHO# 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
obpa3zoBanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

0 T[I03HAaBa€MOCTHU SIBJICHUN MPUPOIbI, TOHUMAHUE OOBEKTHUBHOU
3HAYMMOCTH OCHOB XHMHYECKOH HAyKH Kak OOJAcCTH COBPEMEHHOTO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIeld KyJIbTyphl U MPaKTUYECKOU
JIeSTeIbHOCTH Y€JIOBEKa B YCIOBUAX COBPEMEHHOTO OOIIECTBA; TOHMMaHUE
MeCTa XUMHUH CPEAH IPYTHX €CTECTBEHHBIX HAYK

1.2

0 HAY4YHBbIX MCTOHAAX IIO3HAHUA, B TOM YHCJIC IDKCIICPUMCHTAJIBHBIX H
TCOPCTUUCCKHUX METOJAaX NCCICAOBAHNA BCIICCTB U U3YUCHUA XUMHUYCCKUX
peaKHHﬁ; YMCHHUC HUCIIOJIBb30BATH MOACIHU IJIA 00BIACHEHHS CTPOCHUA
ATOMOB 1 MOJICKYJI

1.3

0 cdepax mpodeccHOHANTBHON AEATENBHOCTH, CBA3aHHBIX C XHUMHEH W
COBPEMEHHBIMU  TEXHOJOTUSIMH, OCHOBAaHHbBIMM Ha  JIOCTHKECHUSIX
XUMHYECKOH HAYKH, YTO TO3BOJIUT OOYUAIOMIMMCSl pacCMaTpUBATh XMUMHUIO
Kak chepy cBoelt Oyayuiel nmpodeccuoHaTbHON AEATENbHOCTH U C/AeNaTh
OCO3HAHHBII BIOOp XMMUU KaK NPO(QUIBHOIO NMpeAMETa MPHU MEpexo/ie Ha
YPOBEHb CpeHero o01iero 00pa3oBaHus

Brnanenune cucreMo XMMHUYECKUX 3HAHUN U YMCHUEC NTPUMCHATH CUCTEMY
XUMHUYCCKHUX 3HaHI/II\/'I, KOTOpas BKIIHOYACT:

2.1

BOKHENIINE XUMUYECKHE MOHATHS: XUMUYECKHUI AJIEMEHT, aTOM, MOJIEKYJIa,
BEILECTBO, MPOCTOE U CJOKHOE BEMIECTBO, OJJHOPOJHAS M HEOAHOPOIHAS
CMCCb, OTHOCUTCIIBHBIC aTOMHAsA W MOJICKYJIApHAasA MAcCCbl, KOJUYCCTBO
BEIIIECTBa, MOJb, MOJISIpHAs Macca, MOJSPHBIA 00bEeM, OKCHJI, KHCIIOTa,
OCHOBaHUE, COJb (CPEIHssI), XUMUYECKas PEaKIIHsl, peaKIui COCTUHECHHUS,
peaKIuu pa3ioKeHUs, PeaKINK 3aMEeIIeHHs], peaklni OOMeHa, TeTIOBOM
a3 dexT peakuu, 3K30- U IHJOTEPMUUYECKHIE PEAKIINH, PACTBOP, MaccoBas
JI0JIsI XAMUYECKOT'0 JIEMEHTa B COEIMHEHUH, MaccoBasi 10J1s1 U MPOLICHTHAs
KOHIICHTpAIlMs BEIIEeCTBAa B PacTBOPE, SIAPO aTOMa, SJICKTPOHHBIA CIIOM
aToMa, aTOMHas OpOWTamb, paauyC aroMa, BaJICHTHOCTh, CTEICHb
OKHCJICHUA, XUMHYECKasd CBA3b, J3JICKTPOOTPULATCIIBHOCTDb, IIOJAPHAsA U
HEMOJISIpHAsT KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, METAJJIMYECKas CBS3b,
KpuCTallIn4eCKasd peImIcTKa (aTOMHaH, MOHHas, METalJIM4YecKasd,
MOJIEKYJISIpHAsi), HOH, KAaTUOH, AaHHWOH, OJJIEKTPOJIUT U HEIIEKTPOIIUT,
DJIEKTPOJIUTUYECKAsT ~ JAWCCOLMAIMS,  PEaKIMd  HMOHHOTO  OOMeEHa,
OKHCJIUTECIIbHO-BOCCTAHOBUTCIIbHBIC pcaKiuu, OKHCJIUTECIIb )41
BOCCTaHOBUTEIb, OKUCIICHHE U BOCCTAHOBIJIEHUE, AJIEKTPOJIN3, XUMUUYECKOE
paBHOBecHe, 0OpaTHUMbIE U HEOOpATUMBIE PEAKIIUU, CKOPOCTh XUMUYECKOM
peakuuu, katanuzatop, [1JIK, koppo3us MeTamioB, CIIaBbl

2.2

OCHOBOITOJIATalOl€ 3aKOHbl XMUMHH: 3aKOH COXPAHEHUsS  MaccChl,
nepuoanueckui 3akoH JI.MI. MeHnneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpO




2.3

TEOPUHU XUMUU: aTOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOpUs
INEKTPOJIMTUYECKON JUCCOLMALUU

Bnaaenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:

3.1

YMEHHE MPAaBUIBHO HCIOJb30BAaTh W3YYEHHbIE BEIIECTBA U MaTepUaibl (B
TOM 4YHCIIe MHHEpalbHble YIOOPEHHS, METAUIbl M CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOUHUKOB YIJIEBOJOPOJOB (YIS, IPUPOIHOTO
ra3a, HeTu) B OBITY, CETCKOM XO0341CTBE, Ha IPOU3BOJICTBE U IOHUMAaHHE
3HAUEHUs JKUPOB, OEJIKOB, YIJIEBOAOB I OpraHM3Ma YeJIOBEKa; YMEHHE
MIPOTHO3UPOBATH BIUSHUE BEIIECTB U XMMUYECKUX MTPOLIECCOB HAa OPraHU3M
YeJIOBEKa U OKPYKAIOILYIO IPUPOJHYIO CpeLy

3.2

YyMEHHUE HHTETPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHHSAMHU JIPYTUX
y4eOHBIX MPEIMETOB

3.3

HaIU4YUe OmbITa PabOThl C Pa3NUYHBIMU HCTOYHUKAMU HH(YOpPMAIHMH IO
XUMUM  (HayyHas W  HAy4YHO-IONYyJISIpHAs  JIUTeparypa, CJOBapH,
CIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATb I/IH(bOpMaI_II/IIO O BCIICCTBAxX, HX
MPEBpAICHUAX U IMMPAKTUYCCKOM NMPUMECHCHUU U YMCHUC HCII0JIB30BATh €€
AJI pCIICHU A y‘le6HO'H03HaBaTCJ'ILHHX 3aga4

Brnanenune ocHOBaMM IOHATHUMHOIO arapara U CUMBOJIMYECKOTO S3bIKa
XUMHUHU JJIS COCTaBJieHUsT (GOpMYJ HEOPTraHUYECKUX BEIIECTB, YPaBHEHUU
XUMHYECKHUX PeakIuii; ocHoBamu xumudeckord HomeHknarypsl (IUPAC u
TPUBUAIBHOM )

YMeHue OOBSICHATH CBA3b MOJNOXKEHHS 3ieMeHTa B llepuoanueckoit
CUCTEME C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHMSI aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB ®  3apsja  sjapa, oOIIee YHCIO DIJIEKTPOHOB),
pacnpenieieHueEM DJIEKTPOHOB [0 DHEPreTHMYECKUM YPOBHSAM AaTOMOB
MEPBBIX TPEX MEPHUOOB, KAJUS U KaJIbLIUS

[IpencraBienue 0 NEPUOAMYECKONW 3aBHCUMOCTH CBOMCTB XMMHYECKHX
DJIIEMEHTOB (paguyc aToMa, OJJIEeKTPOOTPHUIATETbHOCTh), MPOCTBIX U
CJIOKHBIX BCUICCTB OT ITOJIOKCHHUS DJICMCHTOB B HepnonnquKoﬁ CUCTEMC
(B MabIX MEPUOAAX U TIABHBIX MOATPYIIAX) U IJIEKTPOHHOTO CTPOCHUS
aToma

YMmenue kinaccuumpoBarth:

7.1

XUMHNYCCKUEC DJICMCHTBI

7.2

HCOPTaHUYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC pCAKIINHN

YMeHue Onpeneiarh:

8.1

BAJICHTHOCTb U CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3aps] HOHA




8.2

BHJI XUMHUYECKOH CBSI3H U TUIl KPUCTAJUIMYECKOU CTPYKTYPBI B COCAMHEHUAX

8.3 XapakTep Cpe/bl B BOJHBIX pacTBOpaX BEIIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBaTh (GU3MUECKHUe U XUMUYECKHE CBOMCTBA!
9.1 MPOCTHIX BEIIECTB (KHUCIOPOJ, 030H, BOJAOPOI, rpaduT, ajiMa3, KPEMHHH,
azot, ocdop, cepa, XJIOp, HATPUH, KATUH, MATHUH, KaJIbIUi, ATFOMUHUH,
JKee30)
9.2 CJIOXHBIX BEIIECTB, B TOM YHCII€ UX BOJHBIX PAcTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOM, OKCHABI U TUAPOKCHAbI MeTamuioB [ - A
rpynn, anromunaus, meau (II), nunka, xenesa (11 u III), okenast yrieponaa (11
u IV), xpemuus (IV), azora u pocdopa (Il u V), cepsr (IV u VI), cepuucras,
CepHas, a30TUCTas, a30THas, (hocopHas, yrojibHas, KpeMHHUEBas KUCIOTA U
UX COJIN)
9.3 IPOTHO3UPOBATH U XapaKTepU30BaTh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT
UX COCTaBa M CTPOCHHMsI, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
CBOWMCTB, BO3MOXHOCTh TIPOTEKAHHUS XUMHYCCKHX TNPEBpAlICHUN B
Pa3IMYHBIX yCIOBUIX
10 YMeHue cocTaBiIsaTh MOJEKYISIPHbIE U HOHHBIC YPaBHEHHUS PEaKIuii, B TOM
qrce:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
10.3 WITIOCTPUPYIOIINX XMMUYECKHE CBOWCTBA M3YYEHHBIX KJIACCOB (TPYIIN)
HEOPTaHMYECKUX BEIIECTB
10.4 MOJITBEPIKIAIONUX TCHETHYSCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThl):
111 OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYEO MACCHI BEIIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOTO 2JIEMEHTa B COSIMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM ra3oB
114 M0 ypaBHEHUSM XUMHUYECKUX PEAKIIMN M HAXOJIUTh KOJUYECTBO BEIIECTBA,
00BEM M MacCy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
121 OCHOBHBIMH METOJaMH HAy4HOTO MO3HaHUs (HAOIOJIeHUE, W3MEpEHHeE,

SKCIIEPUMEHT, MOJECIUPOBAHKE) MPU HM3YyUYEHUH BEUIECTB U XUMHUYECKUX
SBJICHUN; yMeHHE C(HOpMYIHpPOBATh MPOOIEMYy M MPEUIOKUTH MyTH €e




peleHust

12.2

0e3omacHOi paboThl ¢ XUMUYECKUMH BELIECTBAMU, XHMUYECKOHN MOCY 10U U
1a00paTOPHBIM 000PYI0BAaHUEM

12.3

npaBUiIaMyd O€30MaCHOTO OOpalleHHsl ¢ BEIIECTBAMH, MCIOJIb3yEMBIMU B
IIOBCEHEBHOM JKM3HHU, NpaBWIaMH TIOBEACHUSA B LEIAX cOepexeHus
370pOBbSl M OKpYJXKaloLlEed IIPUPOJHOM Cpefpl; IIOHMMaHHE Bpena
(onmacHOCTH) BO3/IEHCTBHSI HA KUBbIE OPIaHU3MbI OIIPE/IENICHHBIX BELIECTB,
CIIOCOOOB YMEHBILIEHUS U IPEJOTBPAIICHUS UX BPEIHOTO BO3IEHCTBUS

13

Hanmuaue MMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHUA W OCYILICCTBIICHUSA
CICAyIOmMnuX XUMUYCCKUX SKCIICPUMCHTOB:

13.1

HN3YYUYCHUC U OIIMCAHUC (bHBI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC C
(1)I/I3I/I‘~I€CKI/IMI/I U XUMHUYCCKHUMH SBJICHUAMU, OIIbITHI, WJIJIFOCTPHUPYIOLIUC
IMPU3HAKHU IIPOTCKAHUSA XUMHYCCKUX peaKHI/Iﬁ

13.2

H3YyUCHUC croco0oB pasaciCHuA cMmecelt

13.3

MOJIYYCHHEC KUCIIOpOAa U U3YUCHUC €TO CBOﬁCTB; MoJIyudeHue BoJAopoaa 1
HN3YUYCHUC €TO CBOﬁCTB; MOJIYUYCHHEC YIJICKHUCJIOIO rasa M MU3ydCHHC C€ro
CBOfICTB; MOJIYUCHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

13.4

NPUTOTOBJIEHHE  PAacTBOPOB C  OMNpEAETICHHOM  MaccoBoil  gonei
PacTBOPEHHOTO BEILIECTBA

135

IpUMEHEHHE HWHAMKATOpOB (JTakMyca, MeTHJIopaHxa U (eHonranenHa)
JUISL OIIPE/IETIEHNSI XapaKTepa CpeJibl B pacTBOpaxX KUCIOT U HIeTI04ei

13.6

MCCJIEIOBAHNE U OTIMCAHUE CBOMCTB HEOPTaHUYECKUX BEIECTB PA3IMUHBIX
KJIACCOB; H3YUYEHHUE B3aMMOJCHCTBUSA KHUCJIOT C METalllaMH, OKCHJIaMH
METaJIOB, PACTBOPUMBIMH ¥ HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH,
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUM; BBITECHEHHWE OJHOIO0 MeTalljia
IpyrMM W3 pacTBOpa COJIM; HCCleoBaHHe aM(OTEpHBIX CBOMCTB
TUIPOKCUIOB ATFOMUHUS M IIMHKA

13.7

pElIeHHEe SKCHEepPUMEHTANbHBIX 3a7ad 1o TemaMm: "OCHOBHBIE KJIACChI
HEOPraHWYECKUX COeMUHEHUU'"; "DnmeKkTpoauThueckas auccouuanus’;
"BaskHeHIIIne HeMeTauIbl U UX coenuHenus"; "BajkHelme MeTallIbl U UX
coenuuenus"

13.8

XAMUYECKHE DKCIIEPUMEHTHI, WUIIOCTPUPYIOIINE MPU3HAKU IIPOTEKAHUA
peakiuit HFOHHOTO OOMEHa; KaueCTBEHHBIC PEaKI[UU Ha MPUCYTCTBYIOIINE B
BOJHBIX PACTBOPAX MOHBI: XJIOPHUA-, OpOMUI-, HOIUA-, CyIb(at-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THJPOKCH]I-UOHBI, KaTHOHBI aMMOHMUS,
MarHusi, KaJIbIHs, ATFOMUAHUS, J)Keme3a (2+) u xxenesa (3+), menu (2+), IMHKa

14

VYwmenue:

141

NOpPEACTaBIATh  pe3yJabTaThl  SKCIIEPUMEHTa B  (opMe  BBIBOJOB,
JI0Ka3aTeibCcTB, TpapuKOB M TaOMUIl U  BBIIBIATH SMIMPHYECKHE




3aKOHOMEPHOCTHU

14.2

YCTaHaBJIIMBATh CBA3HM MEXKAY pPCajlbHO Ha6J'IIOI[a€MI>IMI/I XHUMHUYCCKHUMU
ABJICHUAMHU U IIpoHeCCaMH, IPOUCXOIAIIUMMHU B MAKpO- WU MHKPOMHUPE,
00BACHATH IIPpUYUHBI MHOFOO6paSI/I${ BCIICCTB

Tabnuma 23.5I1epedeHp 2JIeMEHTOB COACPKaHUs, POBEPSAEMBIX HA OCHOBHOM

roCyaJapCTBEHHOM 3K3aMCHEC 110 XUMHUU

Kon ITpoBepsieMBlii 2IEMEHT COJIEP/KaHUS
1 ITepBOoHaYanbHbIE XUMUYECKHUE TOHATHS
11 YucTtsle BemecTBa U cMecu. CriocoOsl paziesieHus: cMeceit
1.2 ATOMBI M MOJIEKYJIBI. XUMHUUYECKHE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUX JJIEMEHTOB.
[IpocTsle 1 COKHBIE BELIECTBA.
1.3 Xumnueckas popmyna. BareHTHOCTh aTOMOB XMMHUYECKHX 31eMeHTOB. CTereHb
OKHCJICHHUS
14 3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. OTHoOcHTeNbHasE aTOMHas —Macca.
OTtHocuTenbHass MOJIEKYJIIpHas Macca. MaccoBas 1011 XMMHYECKOTO JIEMEHTA B
COCTMHEHU U
15 KomuuectBo BemectBa. Monbs. Momnspaas macca. MomsipHblii 00beM Ta3oB.
B3aumocBs3p KOJIMYECTBA, MACChl U YHCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
1.6 duznyeckue 1 XMMUUYECKUE ABJICHU. XMMUYECKas PeaKLys U €€ IPU3HAKU. 3aKOH
COXpaHEHUsI MACCHl BEIECTB. XMMHUUYECKUE YPAaBHECHUS
2 [Tepnoanueckuit 3akoH u Ileproanueckas cucrema XMMU4ECKUX d1eMeHToB J[. 1.
Menneneesa. CTpoeHue aToMOB
2.1 IIepuonnueckuit 3akoH. llepuoauyeckas cucremMa XMMUYECKUX 3JIeMeHTOB J[.M.
MenneneeBa. Ileproael u rpynmnsl. @U3HYECKUl CMBICI NOPSIKOBOIO HOMEpA,
HOMEPOB IIEpUOa U IPYIIIBI JIEMEHTA
2.2 Crpoenne atomoB. CocraB aTOMHbIX snep. M3otombl. Dnextponbl. CtpoeHue
JJIEKTPOHHBIX 000704eK aroMoB mepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
Ilepuonnueckont cucremsl [J.1. Menneneena
2.3 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMMUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEpUOJIOB, Kayus, KaiblMg (paguyca aTOMOB, 3JIEKTPOOTPHULATEIBLHOCTH,
METAIIIMYECKUX U HEMETAJUIMUECKHUX CBOMCTB) U UX COEAMHEHUH B COOTBETCTBUU
C TMOJIOKEHUEM DJIEMEHTOB B Ileproandeckoi cucreMe U CTPOCHHEM UX aTOMOB
3 Crpoenue BeriecTBa
3.1 Xumuueckass cBsizb. KoBasieHTHast (moyisipHass W HEMOJsIpHAsi)  CBSI3b.

SHGKTpOOTpI/IHaTeHBHOCTB XHUMHUYCCKUX 3JICMCHTOB. HNonnas CBA3b.




Merannuueckas cBSI3b

3.2 Tumel KpUCTAUIMYECKUX PEHMIETOK (aTOMHas, WOHHAs, METaJIMYecKas),
3aBUCHUMOCTh CBOWCTB BEIIECTBA OT THIMA KPUCTATMYECKOW PEHISTKH M BUIA
XUMHUYECKOHN CBS3U

4 Baxkneiiine mnpencTaBuUTeNn HEOpPraHMYEeCKHX BemlecTB. Hemeramnsl u  ux
coeuHEeHUsI. MeTallbl U UX COSAMHCHHUS

4.1 Knaccudukanms W HOMEHKIATypa HEOPTaHHYECKUX COCIUHEHHMN: OKCHIIOB
(coneobpa3yrolue: OCHOBHBIC, KUCIOTHBIE, aM(OTEPHBIE) U HECOIEO0PA3yIOIINE;
OCHOBaHUMI (mwenouu U HEpPacTBOPHUMBIE OCHOBaHU); KHCJIOT
(xucnopozacoaepx aine U 0eCKUCIOPOIHbIE, OJHOOCHOBHBIE 1 MHOTOOCHOBHBIE);
coJiell (CpeIHUX U KUCIIBIX)

4.2 du3nyecKkue 1 XUMUICCKUE CBOWCTBA IIPOCTHIX BEIIECTB-HEMETAILIOB: BOJIOPO/A,
XJIOpa, KUCIIOPO/Ia, cephl, a30Ta, (hocdopa, yriiepoaa, KpeMHUS

4.3 Ou3nyeckue W XHUMHUYECKHE CBOICTBa MPOCTHIX BEIIECTB-METAIIIOB: JIUTHS,
HATPUS, KJIHsI, MAaTHAS ¥ KAJIbIUs, ATIOMUHUS, JKele3a. DICKTPOXUMUICCKHHA PsIT
HANPSDKEHUH METaJlIOB

4.4 Ou3nyecKkue U XUMUYECKHUE CBONCTBA BOJOPOJHBIX COCAMHEHHH HEMETaJlIOB:
XJIOPOBOZOPOA, CEPOBOAOPOIA, aMMHUAKA

4.5 dusnyeckue 1 XMMUUYECKHE CBOMCTBA OKCHUI0B HeMeTasuioB: cepsl (IV, VI), azota
{1, IV, V), docdopa (III, V), yraepoma (II, 1V), kpemuus (IV). Ilonyuenue
OKCHJIOB HEMETAIIJIOB

4.6 XuMuyeckue cBOMCTBa OKcHIOB: MeTauioB [A - IIIA rpynm, nunaka, meau (1) u
xkenesa (11, II). TTomy4yeHne OKCUIOB METAIIIIOB

4.7 XWMHYECKUE CBOMCTBA OCHOBAHWM M aM(pOTEPHBIX THIPOKCUIOB (HA MpUMEpe
TUIPOKCHUIOB aIFOMUHUS, Kene3a, ITMHKA). [lomyueHne ocHoBaHU# 1 aMpOTEPHBIX
THJIPOKCHUJIOB

48 OO0me XUMUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOIOPOJHOM, CEPOBOIOPOIHOM,
CEpHHUCTOM, CepHOU, a30THOU, (ochopHOlN, KpeMHUEBOU, yroimpHOH. OcoOble
XUMHYECKHE CBOMCTBA KOHIEHTPHUPOBAHHOM CEPHOM W Aa30THOW KHUCIOT.
[Mony4enue kucmot

4.9 OO6mue xuMHUYeCKre CBOMCTBA cpenHux coneil. [Tomyuenue comeit

410 |Ilomyuyenuwe, coOupaHue, paclO3HABaHHME BOJOPOAA, KHUCIOPOAA, AaMMHAKa,
YTJIIEKUCIIOTO ra3a B JIabopaTopuu

411 |IlonyueHue amMMHuaka, CEpHOM M a30THOM KHUCJIOT B MpOMBIIUIEHHOCTH. OOmmue
CHOCOOBI OJTYYSHHS METAJUIOB

412 |T'eHetwueckas CBS3b MKy KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUN

5 XUMHUYECKUE peaKINU




5.1 Knaccudukanus XUMUYECKUX peaKUil M0 pa3IUYHBIM MPHU3HAKAM: 110 YHUCITY U
COCTaBy YYaCcTBYIOIIMX B peEaklUMU BEUIeCTB, MO TeIrioBoMy 3ddexty, 1o
W3MEHEHHUIO CTENICHEN OKUCIEHUS] XUMUYECKUX IEMEHTOB

5.2 TennoBoii 3¢ PeKT XUMHUECKOU PEaKIIuU, TEPMOXUMUYECKUE YPaBHEHUS. DK30- U
SHAOTEPMUYECKUE PEAKIIMU. TEpMOXUMHUUYECKNE YPAaBHEHUS

5.3 OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIN U BOCCTAHOBUTEIM.
[Tpouiecchl OKUCIEHUS U BOCCTAHOBJICHHUSI. DNEKTPOHHBINA OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTEJIBHOMN pEaKIUU

5.4 Teopust 3MEKTPOIUTUYECKON auccoruanuu. KaTnoHsl, aHHOHBI. DJIEKTPOIUTHI U
HE3JIeKTPoIuThl. CHIIbHBIE U c1a0ble 3JeKTPoInThl. CTEeNeHb AUCCoLUalu

5.5 Peakunu monHoro oOMeHa. YcJOBHsI MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MIOJIHBIE U COKPALIEHHbIE HOHHBIE YPABHEHUSI peaKuil

6 XuMHUS U OKpYyXKarolias cpesia

6.1 BemecrBa u Marepuasisl B IOBCEIHEBHOW JKM3HM 4YelloBeKa. besomacHoe
HCIIOJIb30BAaHUE BEILIECTB M XUMUUECKHX peakluii B 1aboparopun u ObITy. [lepBas
MOMOIIb MPU XUMUYECKUX 0’KOT'aX U OTPABJICHUAX

6.2 XUMHYECKOe 3arpsA3HeHNE OKpY-Karollel cpebl (KUCIOTHBIE JOKIH, 3arpA3HEHHE
NOYBBI, BO3/lyXa M BOJOEMOB), crocoObl ero npepoTspauieHus IIpenenpHas
nonmyctumas konnentpanusa BemiectB  (IIJIK). Pomp xumum B pemieHun
HKOJIOTHUECKUX MpolsieM. YCcuieHHe MapHUKOBOro »>(dexTa, paspylieHue
030HOBOTO CJIOSI

6.3 [Tpumenenue cepsl, azora, ¢ocdopa, yriepoaa, KpeMHUS U MX COEAMHEHUH B
ObITYy, MEIUIIMHE, IPOMBIIIJIEHHOCTH M CEJIbCKOM Xo3siiictBe. [Ipumenenue
METaJUIOB M CIUIaBOB (CTajb, YYTYyH, AIOPATIOMHUHUH, OpoH3a) B OBITY H
MIPOMBIIIIEHHOCTH UX coeAuHEeHUU. [IoHsATHEe 0 KOppOo3uH METayioB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3HHU

6.4 [IpupoaHble HMCTOYHHMKH YTIIEBOAOPOAOB (yroib, MPHUPOAHBIA Tra3, HeTh),
MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5 [lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHHSIX
yraepoaa (MeTaH, 3TaH, JTWUJIEH, AaLETWIEH, O3TaHOJ, IJIMLEPUH, YKCyCHas
kuciiota). [loHATHEe O OMOJOTMYECKHM BaXXHBIX BEIECTBAX: KHUpaX, OenKax,
YTJIEBOJAX - U UX POJIM B )KU3HU YEJIOBEKA

7 Pacuersr:

7.1 1o (opMysiaM XMMUYECKHX COEIUHEHHUH

7.2 Macchl (MaccoBO) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPABHEHUSAM




TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHnoBaHue
n/  pa3jgejioB H TeM Bcer  KonTpoJbH IIpakTHyeck (ungppossie)
I NporpamMmMsbl 0 ble padoThI ue padoTbl obpasosatelbiibie
pecypchl
Pa3nea 1. [lepBoHayaibHble XUMHYECKHE OHATHS
XuMusg —
Ba)kHas 00J1acThb Bubmorexa LIOK
1.1 CCTCCTRO3HANIA 5 2 https://m.edsoo.ru/7f418
Y MPAKTUYECKOU 37c
JIeITeIIbHOCTHU ==
YyeJIOBeKa
BemectBa u bu6mmoreka [JOK
1.2 XHMHYECKHE 15 1 https://m.edsoo.ru/7f418
peaKInH 37c
Hroro no pazueny 20

Paznen 2. BaxHeiiline nmpeacTaBUTe Il HEOPraHUYEeCKUX BellleCTB

Eliii}(l)x'o bu6mmoreka [IOK
2.1 PO 6 https://m.edso0.ru/7f418
IToustue 06
37c
OKCHIaX
?[2?1?{212?‘0 bubmuoreka [JOK
2.2 8 1 https://m.edsoo.ru/7f418
KUCJIOTaX U
37c
COJIAX
Bona. PactBopsl. bubnuorexa [JOK
2.3 [Toustre 00 5 1 1 https://m.edso0.ru/7f418
OCHOBaHHUSIX 37c
SHC;OIZI:HC bubmuoreka [JOK
2.4 cc 11 1 1 https://m.edso0o.ru/7f418
HeOpFaHI/I"IeCKI/IX 37C
COCIMHEHU I ==
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axkoH u Ilepuognueckas cucrema Xummueckux 3jemMeHToB /1.
N. MenneneeBa. CTpoeHne aToMOB. XUMHYeCKasl CBA3b. OKMCINTEIbHO-
BOCCTAHOBUTC/IBbHBIC PCAKITUH

[Tepuoanueckuit
3aKOH U
[Tepuoanueckas
cHucTeMa
XAMHUYECKHX
snemenTos /I. W.
Meuneneesna.
CtpoeHue aToma

3.1

bu6mmoreka [JOK
https://m.edso0.ru/7f418
37c
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https://m.edsoo.ru/7f41837c

Xumuueckas

CBSI3b. bubnmoreka [JOK
3.2 OKHUCIIUTEIILHO- 8 https://m.edsoo.ru/7f418
BOCCTAHOBHUTEIIHH 37c
bI€ PEAKIMH
bubmuoreka [JOK
Hroro o pasueny 15 https://m.edsoo.ru/7f418
37c
bubmuoreka [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBILEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



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

KosmvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB H TeM (uudposbie)
Ne i/ Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 0Bpa30OBATEIBHBIE
padoThI padoTsbI pecypesi
Pa3znea 1. BemecTBo 1 XUMHYECKHEe PeaKuu
11 [ToBTOpEHME 1 yIITyOJICHHE 3HAHUT 5 1 bubmuorexa [JOK
' OCHOBHBIX Pa3JIeiIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKiuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 8 1 1 bu6mmoreka [IOK
' XUMHYECKHE PEaKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazueny 17
Pazgen 2. HemeTa/IbI M HX COeTUHEHU ST
21 OO61mas xapakTepucTUKa XUMUYECKIX 4 1 bubnnoreka [JOK
' snemeHToB VIIA-rpynmel. ["agoreHst https://m.edsoo.ru/7f41a636
o | o : B LOK
' PYHTBL 6P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
bu6mmoreka [JOK
2.3 aneMeHTOB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.eds00.ru/7f41a636
WX COCIMHCHUS
o | o oo ; 1 ,  Bomoeanox
' . IPYIIIIBL. PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro no pazneny 25
Pa3znen 3. MeTausibl U MX COeIMHEHUS
. bubnmoreka [JOK
3.1 Obume CBOHCTBA METAILIOB 4 https://m.edsoo.ru/7f41a636
3.2 Baxueiimme MeTamibl U UX COSTUHEHUS 16 1 2 bubmiorexa LHOK

https://m.edsoo.ru/7f41a636
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[TPOT'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O TIPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

Hroro mo pazueny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BemectBa 1 Matepuaibl B )KU3HU Y€IIOBEKA 3 bubmorexa LIOK

https://m.edsoo.ru/7f41a636

Uroro no pazneny 3

PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 68

» Xumus, 8 kinacc/ ['abpuensia O.C., Octpoymos W.I'., Cnaakxos C.A., AkunonepHoe o6mectBo «M3narenbctBo «IIpocsemienuey

» Xumus, 9 knace/ I'abpuensu O.C., Octpoymos WN.I'., Cnaaxos C.A., AkunonepHoe o6mectBo «M3narenscrBo «IIpocsenienue

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Pabouas tetpaap no xumuu T.A. BopoBckux 8 knacc, pabovas rerpanpb no xumuu T.A. bopoBckux 9 kacc.
2. AM. Paneukuii. Xumus. unaktuyeckuid Marepuai. 8-9 kmaccel. M. Ilpocsemienue

3. T'abpuensa O.C. Xumus. 3a1auu Mo XUMHUH U CIIOCO0BI MX perrenust: 8-9 kmaccel. — M.: [IpocBenienne.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1.Enunas xomnekuus Liudpossix 00pa3oBaTesIbHBIX PECYpCOB;

2. Tlone3Hble MHTEPHET-PECYPCHI TS yUUTeNs Xumuu - edusite.ru;

3.OCHOBBI XMMHUU: 00pa30BaTEIbHBIN CAlT JIJIsl IIKOJLHUKOB U CTYACHTOB - http://www.hemi.nsu.ru ;
4. IMopTan GpyHIaMEHTATILHOTO XMMHUYECKOT0 0Opa3oBanus - http://www.chemnet.ru — ChemNet ;



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

5. Caitr AJIXUMUK -http://www.alhi






