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PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «XUMMUS» 8-9 kiracent

OcBoeHue yuyeOHOro nmpeaMera « XUMHUs» JTOJKHO 00eCTeunBaTh TOCTHKEHUE
Ha ypOBHE OCHOBHOIO oOwIEro 00pa3oBaHUSl  CIEAYIOIIUX  JHMYHOCTHBIX,
METaIpeAMETHBIX U PEIMETHBIX 00pa30BaTENIbHbIX PE3YyIbTaTOB:

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE  pe3yNbTaTbl OCBOCHHS NPOrpaMMbl  OCHOBHOTO  OOILIEro
00pa3oBaHMs JIOCTUTAIOTCS B XOJi¢ OOy4YeHHs] XMMHHM B €IMHCTBE YYEOHOU U
BOCIIUTATEIBHON JIEATEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCHUHUCKUMU
COLMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, TPHUHSITHIMUA B
oOlecTBe TMpaBWjIaMd M HOPMaMu TOBEJAEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMHN O0yYarOIIHNXCS.

JIn4HOCTHBIE pe3ynbTaThl OTpaXKaroT TOTOBHOCTh oOyyJaroumxcs
PYKOBOJICTBOBATbCA CHCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMIA U PACIIUPEHUE
OTIBITA JIESITENILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOILIECHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAaydyHOMY HACJIEIMI0, TOHUMAaHUSI 3HAYEHUS XUMHUUYECKOM HAyKh B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIAAETh JIOCTOBEPHOW HMHMOpManmen o
NEPEAOBbIX JOCTHKEHUSIX M OTKPBITHUSX MHPOBOM M OTE€YECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOIICTBE MUpa U 00OILIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

OPEACTaBICHUS O COLUAJIbHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHUN B KOJUIEKTUBE, KOMMYHHMKATUBHOW KOMIIETEHTHOCTU B OOIIIECTBEHHO
HOJIE3HOM, yueOHOMCCIEA0BATEIbCKOM, TBOPUECKON U APYTUX BUAAX ACSTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM AESITEIbHOCTU MPU BBINIOJHEHUN YUEOHBIX,
MO3HABATENbHBIX 3a7a4, BBIIOJHEHUU XHUMHYECKUX DSKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MTPOECKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO ¥ B3aUMOIIOMOIIIY B TTPOIIECCe
3TON y4eOHOI AesTeNbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEJCHHE U MOCTYIKU
CBOUX TOBApHILEH C MO3UIIUM HPABCTBEHHBIX M TIPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUU IMTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TMPEJICTABICHUSI O BEIIECTBE M XUMHUYECKON pEeaKIuu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIOIINE OCHOBY
JUIsl TIOHUMAaHUS CYIIHOCTH HAayYHOW KapTHUHBI MHpa, TPEACTaBICHUSI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/IbI, B3aUMOCBS3SIX YeJIOBEKa C MPUPOIHOM CpeIoi,
O pOJIM XMMUU B MMO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[03HABaTEJIbHbIE MOTHBBI, HANPAaBJICHHbIE HA TMOJYYE€HUE HOBBIX 3HAHUW MO
XUMUHU, HEOOXOAUMBIC sl OOBSICHEHHS HAOIIOaeMbIX IPOIECCOB U SIBICHUM,
MO3HABATENbHON, WH(POPMAIIMOHHON W YHUTATEeNIbCKOM KYyJIbTYpbl, B TOM YHCIIE



HABBIKOB  CaMOCTOSITENIbHOM paboThl € Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypo, JOCTYMHBIMU TEXHHUYECKUMHU  CPEICTBaMU  WH(OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEHHI0O M TIO3HaHMIO, JIIOOO3HATEIbHOCTh, T'OTOBHOCTh H
CIIOCOOHOCTB K CaM000pa30BaHUIO, MPOEKTHOM U MCCIIEI0BATENBCKON NEATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 0OYUYECHHS B adbHEHUIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSIL:

OCO3HaHUE LIEHHOCTHU U3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 3/10pOBbI 00pa3 >KM3HU, OCO3HAHUE IOCJIEICTBUNH U HENpUITHE
BPEOHBIX  MNpUBbIYEK  (YNOTpPEOJIEHWS  aJIKOroyisl, HApKOTHKOB,  KypeHHS:),
HE0OXOAMMOCTH COOIIOAEHUS MPABUIT 0€30ITACHOCTH MTPU 0OpALIEHUHU ¢ XUMUYECKUMHU
BEIIECTBAMHU B OBITY U PEAJIbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YYEHHUIO MPOPEcCHil U Tpylna pa3iIudyHOIro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESITEIBHOCTH, B TOM YHCIE HAa OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUI 110 XMMHUHU, OCO3ZHAHHBIA BBIOOP MHIUBHUYAIbHON
TPACKTOPUM TMPOJOJKEHUS 00pa30BaHUSI C YUYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEW, YCHEIIHON
MPO(PECCUOHAIBHON JIEATEIbHOCTH U Pa3BUTUA HEOOXOIUMBIX YMEHUM, TOTOBHOCTh
aJanTUPOBaThCs B MPOdECCHOHANTBHOU CPEJIE;

6) IKOJIOrHYECKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 11eJeco00pa3HOe OTHOLIEHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU
Ha 3emMie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAHUE LEHHOCTH 3J0POBOIO H
O0e3zonmacHOro oOpa3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(u3HUECKOMY U ICUXHUYECKOMY 310POBBIO, OCO3HAHHUE [IEHHOCTH COOIIOICHUS PABUIT
0e30MacHOro NOBENEHUs MpH pabdoTe ¢ BEUIECTBAMH, a TaKXKe B CHUTyalUsX,
YTPOKAFOIIMX 3I0POBBIO U )KM3HU JIOEH;

CHIOCOOHOCTH TNPHUMEHSATHh 3HAHUS, IOJIydaeMble MPU U3YYEHUU XUMUH, I
pELIEHNs 3a71a4, CBSI3aHHBIX C OKPYXKAIOWIEH NPUPOLHOU CPENOM, IS TOBBIIICHUS
YPOBHS ~ JKOJIOTUYECKOW  KYJBTYpbl, OCO3HAHMS  TIJ00albHOTO  XapakTepa
HKOJIOTMYECKUX TMPOOJEM M IMyTell MX peleHHs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOACTBOBAThCS MM B IO3HABaTEJIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampeaMETHBIX PE3yJbTATOB BBIACISAIOT 3HAYMMBIE IS
(opMuUpOBaHUS MUPOBO33PEHUS OOIIEHAYYHbIE TIOHATHUS (3aKOH, TEOpHS, MPUHIIUII,
rUnoTe3a, paxT, CucTemMa, IpoIecc, IKCIEPUMEHT U APYTOE. ), KOTOPbIE UCIOIB3YIOTCS
B €CTECTBEHHO-HAYYHBIX yU€OHBIX IPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX
npeaMeToB (OpMHUPOBATh MPENCTABICHUE O LEJIOCTHOM HAayyHOM KapTHUHE MUpa, U



VHUBEpCaIbHBIC y4eOHBIC JeHCTBHUS  (IMO3HABATEIbHBIC, KOMMYHHUKATHUBHEIC,
PETYJISTUBHBIE), KOTOpble oOecneuynBaloT  (GOPMHpPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOM AEATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue aeicTBuA:

YMEHHS UCII0JI30BATh MPUEMBI JJOTUUECKOTO MBIILICHUS IPU OCBOCHUH 3HAHUM:
pPacKpbIBaTh CMBICII XMMHUYECKUX MOHSITUU (BBIACIATh UX XapaKTepHbIC MPU3HAKU,
yCTaHABJIMBATh B3aMMOCBS3b C JAPYTUMU MOHSATHUSMHM), MCIOJIB30BATh MOHSATUS IS
0OBSICHEHUS OTJICNbHBIX (DAKTOB M SIBIICHHUM, BEIOMPATh OCHOBAHUSI U KPUTCPUM IS
KJIacCU(PUKAIMA XUMUYECKUX BEIIECTB W XWMHUYECKHX PEaKIUid, yCTaHABIUBATH
MIPUYUHHO-CJIEACTBEHHBIC CBS3U MEXK]Y OOBEKTaMH U3YUYEHHUSI, CTPOUTH JIOTUYECKHUE
paccyxaeHus (MHIYKTHBHBIC, JCIYKTHUBHBIC, 110 aHAJOTHH), JeJaTh BBIBOABI M
3aKJIFOUYCHUS;

yMEHHUE TIPUMEHATh B TIpoOIecCe TIO3HAHUS TOHATUS (TIPEAMETHBIE U
METanpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIC) MOJICTH, UCIOJIb3yeMble B XHMUH,
MpeoOpa3oBbIBATh HMIMPOKO NMPUMEHSIEMbIC B XMUMHUU MOJICIIbHBIC MPEACTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJ 3JIEMEHTAa), XHUMHYEcCKas ¢opMmyia W YpaBHCHHUE
XUMHUYECKOM peaKIuu — IIPH PelIeHNH yueOHO-TT03HABATEIbHBIX 3a/1a4, C YIETOM ITUX
MOJIEIBHBIX MPEACTABICHUM BBISBIISTh U XapaKTEPU30BaTh CYIIECTBEHHbBIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB M XUMHUYECKUX PEAKIIMi, BBHISBIATH
o0I1IMe 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIC CBSI3M M TPOTUBOPEYHS B
M3y4aeMbIX IPOIeccaxX U SIBIICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAaHUs, a TaK)KE B KQUECTBE OCHOBHI ISl (POPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

NpUOOpPETEHHE OIbITa II0 IUIAHUPOBAHHWIO, OpPTraHM3allud W IPOBEJCHUIO
YYCHUYCCKHX OKCIIEPHMMEHTOB, YMEHHE HaOMoaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh OOOOIICHUS U
BBIBOJIBI 110 PE3YyJIbTATaM MPOBEIEHHOTO OIbITA, UCCICAOBAHUS, COCTABIATH OTUET O
MpoJIeTIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHUE BBIOMpATh, AaHAJW3UPOBATH W MHTEPHPETHUPOBATH HHPOPMAIIHIO
pPa3IMYHBIX BUAOB U (OPM MPECTABICHUS, MOJYyYaeMyl M3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAS IUTEpaTypa XUMHUUECKOTO COJIepKaHHUs, CIIPaBOYHBIE TTOCOOMSI,
pecypcsl MHTEepHETa), KPUTUYECKH OLIEHHUBAaTh MPOTUBOPEUYUBYIO U HETOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHHUE TPUMEHSTh Pa3IMUYHbIE METOJAbl M 3alpoOChl MPU TOMCKE U OTOOpE
uHpoOpMallMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAUMBIX JUISI BBIMOJHEHUS



y4eOHBIX M TO3HABaTEIBHBIX 3a/1ad OMPEEIEHHOTO THIA, MPUOOpPETEHNE OMbITA B
0o0JlacTH  WCTONB30BaHUS  WH(POPMAINMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHUCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTUMAIbHYIO (hOopMy mIpencTaBieHUs UHPOpPMALUU U
WJUTIOCTPUPOBATH PEIIaeMbIe 3a1a4K HECIOKHBIMU CXEMaMU, TuarpaMMaMu, IpyTruMHU
dbopmamu rpadK 1 X KOMOUHAITUSIMU;

YMEHHE UCMHOJb30BaTh W  aHANU3UpOBaTh B  TMpolLecce yduyeOHOW W
UCCJIEIOBATENLCKON JIEATETbHOCTH MHGOPMAIMI0 O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO35HUCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOIEH MPUPOTHON CPEIb.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE YYeOHbIEe JeHCTBUS:

YMEHHUS 3aJlaBaTh BONPOCHI (B X0Jie auajora u (Wik) IUCKYCCUU) MO CYIIECTBY
oOcyxmaemMoii  Tembl, (OPMYJIUPOBATh CBOM  NPEIJIOKEHUS  OTHOCUTEIHHO
BBITIOJTHEHUS MIPEJIJIOKEHHOM 3a/1a4u;

YMEHUS MPEJICTABIISITh MOJIYYEHHBIE PE3yJIbTaThl I03HABATEILHON AEATEIbHOCTU
B YCTHBIX M MUCBMEHHBIX TEKCTaX; JEJIaTh MPE3CHTAIUIO PE3yJIbTATOB BBIMOJHECHUS
XUMHUYECKOTO JKCHepUMeHTa (J1a00opaTOpHOTO OMbITa, J1A0OpaTOpHOM padOTHl MO
UCCJICIOBAHUIO CBOMCTB BEIIECTB, yYEOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEJIbHONW U MCCIIEIOBATENIBCKON JIEATEIIBHOCTH MPU PEIICHUH BO3ZHUKAIOUIUX
po0JIeM Ha OCHOBE yu€Ta OOLIMX MHTEPECOB U COTIACOBAHMS MO3ULIMH (00CYXIeHUS,
0OMEH MHEHMSIMU, «MO3TOBBIC IITYpPMbD», KOOPAWHAIUS COBMECTHBIX JCHCTBHI,
ompesereHrue KPUTEPUEB 10 OIICHKE KaueCTBA BBHITOJHEHHOW pabOThI U IpyTHe).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSATEIIBHO ONpPENeNiaTh LeMd JACSITEIbHOCTH, IUIAaHHUPOBATh,
OCYILIECTBIISATh, KOHTPOJUPOBATH U TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3(DPeKTUBHBIE CIIOCOOBI pelieHus YYEOHBIX U
MO3HABATEIbHBIX 3a/la4, CaMOCTOSITEJIbHO COCTaBJISITh WA KOPPEKTUPOBATH
IIPEJIOKEHHBIA AIITOPUTM JIEUCTBUM IIPU BBIIIOJHEHUH 3aJaHUM C YUETOM ITOIYyUYECHUS
HOBBIX 3HAaHUM 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUAX, OIICHUBATH
COOTBETCTBHUE TOJYUYEHHOTO pe3ysibTaTa 3asBJICHHON LEIU, YMEHHUE HUCITIOIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, PE/IJIaraeMbI€ B YCIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB 110 OCBOCHUIO 0053aTEILHOTO COAEPKaHUs,
YCTaHOBJIEHHOTO JaHHOM (heliepanbHON paboyueii MporpaMMOi, BBIICIISIIOT: OCBOCHHBIC
00yJaroIMMUCS Hay4YHbIC 3HAHUS, YMEHUS U CITIOCOOBI IEUCTBUM, cierupruiecKue 1Jis
MPEAMETHON 00J1acTH «XUMUS», BUIBI JEATEIHHOCTH 10 MTOTYYSHUIO HOBOTO 3HAHMS,
€ro WHTEpHpeTanuu, MpeoOpa3oBaHUIO W MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIIUsX.



K xonity oOydenus B 8 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 6a30BOM ypOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLTUXCS YMEHHIA:

® pacKpbIBaTh CMBICI OCHOBHBIX XHWMHYECKHX TMOHSTUW: aTOM, MOJIEKYJIa,
XUMHYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, CMECh
(oHOpOAHAsT M HEOJHOPOJAHAs), BAJIGHTHOCTh, OTHOCHUTENIbHAsI aTOMHas W
MOJIEKYJIIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi JI0Ji1 XMMHUYECKOTO 3JIEMEHTa B COCIUHEHHH, MOJISIPHBIA O0BEM,
OKCHJ], KHUCJOTa, OCHOBAHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XMUMHUYECKas peaklus, KiacCu(UKaIUs peakluil: peaxkiuu
COCIMHEHHUSI, PEAKIIMK PA3JIOKEHUsI, PEAKIIMK 3aMEIICHUs, peaKIIMi 0OMeHa,
9K30- U SHIOTEPMHUYECKHUE PEAKIUH, TEIUIOBOMN 3P PeKT peakuuu, sApo aToma,
AIIEKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTallb, paJlyC aToMa, XUMMUYECKas
CBA3b, NOJISIPHAs W HEIOJSIPHAs KOBAJICHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTUOH, AaHHUOH, pacTBOpP, MaccoBas JOJs BelecTBa (MPOLEHTHas
KOHIICHTpAI|sl) B pacTBOPE;

® JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMMHUYECKHX TOHATHH U
MPUMEHSTDH 3TU MOHSTHS P ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

® KCIOJb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJI BEILIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

® OMNpeAesATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX,
CTENEHb OKUCIICHMSI 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX, TPUHAJIEKHOCTD
BEIIECTB K OIpeneia€HHOMY KJacCy COEAMHEHMHA 1o Qopmysam, BHI
XUMUYECKOM CBA3M (KOBaJ€HTHasT W HWOHHAs) B HEOPraHUYECKHX
COCIMHEHHUSIX;

e packpeiBaTh cMbica Ilepuoamueckoro 3akona J[. M. Menneneesa:
JEMOHCTPUPOBATh IOHUMAHUE MEPUOJUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX D3JIEMEHTOB OT WX MNojoxeHus B Ilepmoanueckoil cucreme,
3aKOHOB COXpPAHEHHUS MAacChl BEILECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOTajpo;

® ONUCHIBATh U XapaKTepu3oBaTh Ta0IMUHYIO (hopmy [lepronnyueckoi cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh NOHATHS «ryiaBHas mnoarpynmna (A-
rpynmna)» u «rnobouyHas noarpynna (b-rpyrmma)y», Manbie u 00JbIINe TEPUOIBI,
COOTHOCUTH 00O3HAUeHHUsA, KOTOpble umeroTcsi B Tabmuie «llepuoanueckas
cucreMa xumMudecknx dyeMeHToB JI. WM. MenpaeneeBa» € YHCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHUX 3JEMEHTOB (COCTaB U
3apsif spa, oOliee YUCIo 3JIEKTPOHOB U PaCTIpEICNIEHUE UX 110 SJIEKTPOHHBIM
CIOSIM);



e KJIacCH(PUITUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKUE peaknuu (10 YHUCITy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BEIIECTB, [0 TEIIOBOMY 3D PexTy);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBONCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIas OMHCAaHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIL;

® [IPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT WX Ka4ECTBEHHOTO
COCTaBa, BO3MOYKHOCTH MTPOTEKAHUS XUMUUECKUX TPEBPAIICHNAN B PA3TAIHBIX
YCIIOBHSIX;

® BBIYUCIISATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJII0 XHMMHUYECKOTO JJIEMEHTa 1o (opMmylie COeIUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI 10 YPABHEHUIO
XUMUYECKOMN peaKInu;

® TIPUMEHATH OCHOBHBIC OTIEPAIMH MBICIIUTEIHLHON JACATEIHPHOCTH — aHAJIN3 H
CHUHTE3, CpaBHEHHE, O0000IIEHNE, CUCTEMATH3allMIo, KiacCU(pUKAIHIO,
BBISIBIICHUE TPUYMHHO-CICACTBEHHBIX CBSI3€d — IS W3Y4YEHUS CBOWCTB
BEIIECTB U XUMUYECKUX PEAKIINM, ECTECTBEHHO-HAYYHbIE METO/IbI ITO3HAHUS —
HAOJIIOICHUE, W3MEpPEHUEe, MOJICTUPOBAHHUE, HKCIEPUMEHT (peajbHbIi U
MBICJICHHBIN );

® CJeA0BaTh MPAaBUJIAM TIOJB30BAHUS XMMHYECKON TOCY0M M 1a00paTOPHBIM
o0opymoBaHWEM, a TakkKe TIpaBUjaM OOpamIeHus C BeIIeCTBAaMU B
COOTBETCTBUH C UHCTPYKITUSMHU 11O BHITIOITHEHUIO JTA00OPATOPHBIX XUMUYECKUX
OTIBITOB TIO TOJYYEHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOJA U
KHUCIIOpOia), IPUTOTOBIICHUIO PACTBOPOB C OMPEEIEHHON MacCOBOM JoJien
pPacTBOPEHHOTO  BEMIECTBA, IUIAHUPOBATH W TPOBOJUTH XUMHUYECKHE
OKCIIEPUMEHTHI TI0 PACIIO3HABAaHUIO PACTBOPOB IMIEJIOYed W KHUCIOT C
MOMOIIBIO HHIUKATOPOB (JIakmyc, heHoIPTaIeHH, METUIIOPAHXK U APYTHE).

K xonity oOydenus B 9 kJjiacce mpeIMETHBIE PE3yIbTaThl HA 0OA30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYYAFOIIMXCS YMEHUM:

® pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYCCKHX IMOHATHNA: XUMHUECKHH IJICMEHT,
aToOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CJIOKHOE
BEIIIECTBO, BAJCHTHOCTb, JJICKTPOOTPUIIATEITLHOCTh, CTEIEHb OKHUCIICHUS,
XUMUYECKasl peaKIusl, XUMHYeCKasi CBsI3b, TEIJIOBOM (P dEKT peaKIuu, MOJib,
MOJISIPHBIT 00BEM, pacTBop, JIEKTPOIUTHI, HEAJICKTPOIIUTHI,
AIEKTPOJUTHICCKAS JUCCOIMAIINS, PEAKIIMK HOHHOTO OOMEHa, KaTajau3arop,
XUMUYECKOE paBHOBecHe, oOOpaTUMbie W  HeoOpaTUMBbIC  PCaKIIUH,
OKHCJIUTEIPHO-BOCCTAHOBUTEIBHBIC PEAKIINN, OKUCIUTEb, BOCCTAHOBUTEIb,
OKHCJICHUE W BOCCTAHOBIICHHE, AJIOTPONHs, aM(OTEepHOCTh, XMMHUYECKas



CBA3b (KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs), KPUCTAJUIMYECKAsT PELIETKA,
KOPpPO3HsI METaJIOB, CIUIABbI, CKOPOCTh XUMHUYECKON pEaKUWu, MPEAEIIbHO
nonycrumas konnentpanus [1JIK Bemectsa;

WUIFOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATUH U
IPUMEHSTH 3TH NOHATHUSA IPY ONMCAHUM BELIECTB U UX MPEBPALLICHUII;
HCIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJISl COCTaBJICHUS (POPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpEIENATh BAJICHTHOCTh U CTENEHb OKHCIECHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHMSIX  PAa3IMYHOIO  COCTaBa, MPHUHAIICKHOCTh BELIECTB K
onpenenéHHOMY KJIacCy COeIMHEHUN 1o (GopmysiaM, BUJI XUMUUECKOUN CBSI3U
(KOoBaJIeHTHAsl, MOHHAsI, METAJUIMYECKas) B HEOPraHMUYECKUX COEIMHEHUSX,
3apsij MOHA [0 XUMUYECKOU (popmyIie, XapakTep Cpesibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCIMHEHHM, TUIl KPUCTATUIMYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona J[. M. Menneneesa wu
JEMOHCTPUPOBATh €ro IMOHHMAHHME: ONKCBIBATH M  XapaKTEpU30BaTh
Tabnnunyo Gopmy Ileproguueckoil CUCTEMBI XMMHMUYECKHUX DJIEMEHTOB:
paznuyaTh TMOHATUSA «IJaBHasg mnoarpymnmna (A-rpynma)» H  «1no0odHas
noarpynmna (b-rpynma)», wmanble U  OONbIIME TEPUOMABI, COOTHOCHUTH
0003HaY€HHUsA, KOTOPbIE UMEIOTCSI B IEPUOJUYECKON TabIULE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB WU
3apsj spa, oOliee YUCiIo 3JIEKTPOHOB U PACTIPEACTIEHUE UX 110 SJIEKTPOHHBIM
CIOAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
AJIEMEHTOB M WX COEIMHEHHM B MpeAenax MaJlbIX MEepUOAOB M TJIABHBIX
HOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIMPOBATh XUMUYECKUE 3JIEMEHThl, HEOPraHUYECKHUE BELIECTBA,
XUMHUYECKHUE peakuuu (M0 YUCIy U COCTaBy Y4YacTBYIOIIMX B pPEaKIHUU
BEIIIECTB, MO TEIIOBOMY 3G (dEKTy, MO M3MEHEHUIO CTEMEeHEW OKUCIICHMS
XHMHYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME W cHenU(PUUIECKUEe XUMHUYECKHUE
CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, OJITBEPAKAasi ONMCAHUE IPUMEpPaAMU
MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XWMHYECKHX
pEaKLHnii;

COCTaBJISITh YPABHEHUS SJEKTPOJUTUYECKON TUCCOLMAIIMU KUCIOT, EeI0Yen
U COJICH, TMOJHBIE W COKpPAIlIEHHbIE YpaBHEHUS pPEaklUii MOHHOTO OOMEHa,
yYpaBHEHUSl peakUuid, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOU
CBSA3U MEX/1y BELIECTBAMH PA3JIMYHBIX KJIACCOB;



pPacKphIBaTh  CYITHOCTh  OKHCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHHA
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBpaAIlIeHUH B Pa3IMIHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIIO XHMHUYECKOTO »JJIeMEeHTa 10 QopMmyse COeIuHCHHUS,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, IMIPOBOUTH PACUETHI MO0 YPABHEHUIO
XUMHUYECKOUN pEaKIINu;

coOJiroaTh IpaBujia MOJIb30BAHUS XUMHYECKOW MOCYI0HW W J1abopaTOpHBIM
000py10BaHUEM, a TAK)KE TIpaBUjIa 0OpAIICHHUS C BEIIECTBAMHU B COOTBETCTBUH
C MHCTPYKIIUSIMH I10 BBIIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJIYYEHUIO U COOMPAHMIO ra3000pa3HBIX BEIECTB (aMMHUAKa U YTIICKHCIIOTO
rasa);

MIPOBOJIUTH PEAKIIUU, TTOATBEPIKAAIONTNE KAaYSCTBEHHBIN COCTAaB Pa3IMYHBIX
BEIIIECTB: PACMO3HABATh ONBITHBIM NYTEM XJIOPUA-, OpPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuIuMKar-, Ccyiabdar-, THAPOKCUA-HOHBI, KAaTHOHBI
aMMOHMSI M HMOHBI M3YYCHHBIX METAJUIOB, IPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTAaHUICCKUX BEIICCTR;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIUTEILHOW JCSITCIBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IICHUE, CUCTEeMATU3AIMIO, BBISIBJICHUE MPUUYUHHO-
CJIICACTBEHHBIX CBSI3¢H — JUIS M3YYCHHUS CBOMCTB BEIICCTB M XUMHUYECKHX
peakIuii, eCTeCTBEHHO-HAy4YHbIC METOJbl TIO3HAHWS — HaOIIOJEHUE,
U3MEPEHUE, MOCITMPOBAHUE, IKCIICPUMEHT (PEaIbHBIM M MBICIICHHBIHN ).



Conep:xanue yueOHOro npeaMera, Kypca (mo roaam o0y4eHmusi)
8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XuMHM B )KM3HH YeJIOBEKa. XUMHUS B CUCTEME HayK. Tena
u BemecTBa. PU3MUECKHE CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE BEILECTB.
[lonsiTue o Merojgax mo3HaHus B XuMHUHM. UucTeie BemiectBa U cMmecu. CriocoObl
pa3aeIeHNs] CMECEH.

ATOMBI W MOJIEKYJIbl. XUMHUUYECKUE 3yeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U CloXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas GpopMyna. BaleHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOcUTENIbHAsE aTtoMHash macca. OTHOCHUTENbHas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 2JIEMEHTA B COSTUHECHUH.

KomnuectBo BemectBa. Moisib. MonsipHas macca. B3anMOCBS3b KOJIMYECTBA,
MacChl U YHCJIa CTPYKTYPHBIX €IMHUIL BeecTBa. Pacuérol mo hopmynam XUMHUYECKHUX
COCIMHECHUM.

Ou3nvecKrue U XUMHUUYECKHUE SIBJICHUS. XUMHUUYECKas peakius U €€ MPU3HAKHU.
3aKOH COXpaHEHHMSI MacChl BellecTB. XuMuueckue ypaBHeHus. Krnaccudukanms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3IOKEHUS, 3aMEeIIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKON MOCYAO0W, MpaBWJIaMH pabOThl B JlabopaTopuu u
npuémamMu oOpanieHusi ¢ J1abopaTOpHbBIM O0OPYITOBAaHUEM, U3YYEHHE M OIKCAHUE
(bu3UYECKUX CBOMCTB 00pa3I0B HEOPTaHUUECKUX BEILIECTB, HAOMOAeHUE (PU3NUECKUX
(1aBjIeHUE BOCKA, TasHUE JbJa, pPAacCTHUPAHHWE caxapa B CTYIKE, KUIIEHHE W
KOHJICHCAIMsI BOJABI) M XUMHUYECKHX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHOU
MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SIBJICHUN, HAOJII0/ICHUE U ONHUCAHUE
MIPU3HAKOB MPOTEKAHUS XMMUYECKUX PeaKIuil (pa3oKeHue caxapa, B3auMOoJAeHCTBHE
CEepHON KHCIOTHl C XJIOpUaAOM Oapusi, pasnoxeHue rugapokcuna meau (II) npu
HarpeBaHUM, B3aUMOJCHCTBHE Kejne3a ¢ pactBopoM coim meau (1), m3ydenwme
CIIOCOOOB pa3/eNieHusi CMECEH: ¢ TTOMOIIbI0 MarHuTa, PHIbTPOBaHKE, BHIMIAPUBAHHKE,
TUCTUJUISTINS, XpoMaTorpadusi, MpoBeICHUE OYUCTKYA TOBAPEHHOM COJTU, HAOJII0ICHHE
Y OTIMCAHUE PE3yJIbTAaTOB MPOBEICHUS OMbITA, UJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUS
MacCChl, CO3/IaHHE MOJIEJIE MOJIEKYJT (I1apOCTEPKHEBBIX).

BaxHelue npeacTaBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Boznyxa. Kuciopom — 3JI€MEHT U MPOCTOE
BeliecTBO. Haxoxaenue kuciopoaa B mpupoje, Pu3ndecKue 1 XuMUYeCKUe CBONCTBA
(peakuun ropenus). Oxcuawl. I[lpumenenune xkucmopoga. CrocoObl MOTyUYEHHUS
KHCJIOPOJia B Ta00OpaTOpUU U MPOMBINIIIEHHOCTH. KpyroBopoT Kuciaopoaa B mpupoe.
O30H — anmnoTponHas MoAU(PHUKAITUS KHCIOPOIa.



TemnoBoii 3ppeKkT XUMUIECKON peakIni, TEePMOXUMUUYECKIE YPaBHEHUS, 3K30-
U SHAOTEPMHUYECKUE peakiuu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUE BO3yXa,
yCHJIEHHE MMApHUKOBOIO 3 dekTa, pazpylieHrne 030HOBOTO CIIOS.

Bonopon — snemeHT u npoctoe BeniecTBo. Haxoxnenue Bogopoaa B MpUpPOJE,
bu3nUecKre 1 XUMHUYIECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTy4eHusI. KucioTe n
COJIH.

Monsipabiil 00BEM ra3oB. PacyéTel M0 XUMHUYECKUM YPAaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Boga kak pactBopurens. PactBopsl. HackleHHbie
Y HEHACBIIIEHHBIE pacTBOpPBL. PacTBOpMMOCTH BeEmIECTB B BoAe. MaccoBas nouis
BEILIECTBA B PacCTBOpe. XUMUYECKHE CBOMCTBA BOAbl. OcHOBaHuA. Posib pacTBOpOB B
MpUpPOJIE M B JKU3HU YeloBeKa. KpyroBopoTr BOAbl B MNpHUpoJE. 3arpsi3HEHUE
IpUPOJHBIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeauHenuit. Oxcunpl. Knaccuduxarus
OKCHJIOB:  cojieoOpasytomue  (OCHOBHBIE,  KHUCJOTHbIE, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuioB. @u3nueckue 1 XMMUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcHoBanusa. Krnaccudukanuss OCHOBaHMI: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusg. HoMmeHknatypa ocHoBaHui. Duznueckue M XUMHUYECKUE CBOMICTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknatrypa kucior. ®dusznueckue u
XMMHUYECKUE CBOMCTBa KHCHOT. Pan axtuBHoctm wmetaiuioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkiarypa coneil. ®du3nyeckue W XHUMHUYECKHE CBOWCTBA COJIEH.
[Tonydenue coien.

['eHeTnyeckas CBsI3b MEXKAY KJIACCAMU HEOPraHMYECKUX COCTUHECHUM.

Xumuueckuii IKCnepumenm:

KAQ4ECTBEHHOE ONPENEIICHHUE COJEPKAHUSA KHUCIOPOJA B BO3JAYXE, IOIYyYECHUE,
coOupanue, pacro3HaBaHWE U W3YyUYEHHE CBOWMCTB KUCIOpOAa, HaOI0IeHne
B3aMMOJICHCTBUS BEIIECTB C KUCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHUS M TIPEKPaICHUS
ropenus (moxxapa), 0O3HaKOMJICHHE ¢ oOpasllaMyd OKCUJIOB U OINKMCAHUE MX CBOMWCTB,
MOJIy4eHue, coOMpaHue, paclo3HaBaHUE U U3YYCHHE CBOWCTB BOOpoaa (TOpEeHHE),
B3auMojiciicTBue Bojopoda ¢ okcuaom wmeau (II) (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPUATIOB), HaOIIOJeHUE O0pa3loB BEUIECTB KOJIMYECTBOM | MOJb,
UCCJIeIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEILIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHON MAacCOBOW JI0JIEM pPacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBUE BOJbI C METaJIaMH (HaTpUeM M KajibliieM) (BO3MOKHO
MCIIOJIb30BAaHUE BUJACOMATEPUAJIOB), HCCIEIOBAaHWE OOpa3l0oB HEOPTaHHMYECKUX
BELIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJCHUE U3MEHEHHUS OKpacKd HHIMKATOPOB B
pacTBopax KHCIOT W Iesiodei, u3ydeHue B3ammopeicTBus okcuma meau (I1) c



pacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METaJUIAMH, PEAKIUN HEUTpaau3aluu,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHHMM, BBITECHCHHE OJHOrO METauia JPYyTUM W3
pacTBOpa COJIM, PEIUICHUE SKCIIEPUMEHTANIBHBIX 3a/]1a4 10 TeMe «BaxHelire Kiacchl
HEOPTaHUYECKUX COEAUHEHUI.

IMepuoanueckuii 3akoH u [lepuoauyeckas cucreMa XUMUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CtpoeHue aroMoB. XUMHYECKAs CBA3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE PeaKIUU

[lepBble MONBITKY KJIaCCU(PUKALUYA XUMUUYECKHUX 3JIeMeHTOB. [ToHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEOYHbIE U MIEJIOYHO3EMEIbHbIE METAJIbl, TaJOreHbI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpble 00pa3yloT aM{QoTepHbIE OKCHUABI H
TUJIPOKCHUIBI.

[Tepnoanyeckuit 3akoH. Ilepruoanueckas cucreMa XUMHUYECKUX 3J1eMeHTOB [[. 1.
MenneneeBa. Kopotkonepuonnass u manuHHonepuogHas ¢opmbl [lepuoandeckoit
cucreMbl xuMmuueckux dnemeHtoB JI. WM. MenneneeBa. Ilepuonsl U TpyIlibl.
DU3NYECKUN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CocraB aToOMHBIX saep. M3oronsl. OnexkTponbl. CtpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB NEepBBIX 20 XuMHUUecKuX 31emMeHToB [lepuoanueckoii
cucreMbl J[. M. Menneneesa. XapakTepucTUKa XUMHUUYECKOTO 3JIEMEHTA II0 €ro
nonoxxenuto B [lepunonnueckoit cucreme /1. I. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS paguyca aTOMOB XHMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOIaM.

3nauenue Ilepuommueckoro 3akoHa u Ilepuoanveckoll CUCTEMbl XUMHUYECKHUX
JJIEMEHTOB UId pa3BuUTHUs Hayku u npaktuku. Jl. . MenneneeB — yd€HbIA U
rpaXKJaHVH.

Xumudeckass cBs3b. KoBasieHTHass (MOJsipHas W HEMOJSIpHAsi)  CBA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEILHO-BOCCTAHOBUTENBHBIE peakunu. [Ipoueccsl
OKHCJICHHS] U BOCCTAHOBJICHUS. OKUCIIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnHepuMeHm

U3ydeHHe o00pa3loB BEHIECTB METANIOB M HEMETAJIOB, B3aUMOJECHCTBUE
TUIPOKCUAA IMHKAa C pPacTBOPAMU KHUCJIOT M IIEJIIOYEH, MPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOLIUX OPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH (TOPEHUE,
peaKIuu pa3oKeHUs, COSTUHEHHUS ).

Mescnpeomemmnuie ceazu

Peanuzanus MeXnpeAMETHBIX CBA3€M NpPU HM3YYEHHMM XUMHU B 8§ KJjacce
OCYIIECTBIISIETCSI Yepe3 MCIOIH30BaHNE KaK OOINX €CTECTBEHHO-HAYYHBIX TOHSITHH,
TaK U MOHSATUM, SIBJISIOIINXCSI CHCTEMHBIMH JJI OTJICJIBHBIX MIPEAMETOB €CTECTBEHHO-
HAay4YHOT'O LIMKJIA.



OOmme ecTeCTBEHHO-HAy4YHBIE TMOHSTHUS: HAY4YHBIM (DaKT, THMOTE3a, TEOpHs,
3aKOH, AaHaldW3, CHHTE3, Kiaccu(UKaIusi, TMEePUOJANIHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3uka: MaTepus, aToM, 3JIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, JJICKTPUYCCKUN 3apsij, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSTHHE BEIIEeCTBa, Ta3, GU3HMUCCKUE BETUINHBI, SIUHUIIEI U3MEPCHUS,
KOCMOC, IJIAaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaAJbl, TOPHBIE MOPOIbI, TOJIE3HBIC
HCKOIIA€MBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XuMHUYeCKas peaKkuus

[Tepunoanyeckuit 3akoH. Ilepruoanueckas cucreMa XuMHUYECKUX 3J1eMeHTOB [[. 1.
MenpneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOWCTB
XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJUsl, KAJIBIUA U UX COCMHECHUH B
COOTBETCTBHHM C MOJIOKEHUEM AJIEMEHTOB B [lepnoanyeckoit cucteMe u CTPOCHUEM HX
aTOMOB.

CrpoeHue BellecTBa: BHIbl XHUMUYECKOW CBSI3U. THUIIBI KPUCTAJIUYECKHX
PEMETOK, 3aBUCUMOCTD CBOMCTB BEILIECTBA OT TUIA KPUCTAUINYECKON PEIIETKU U BUJIA
XUMHUYECKOU CBS3H.

Knaccudukanuss u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMUUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCA K PaA3JIMYHBIM KJlacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XuMuueckux peakiiui mo pa3IndHbIM MpU3HaKaM (10 Yucly U
COCTaBY YYaCTBYIOUIUX B PEAKIMU BEILECTB, MO TEIIOBOMY (D (PEKTY, M0 U3MEHEHUIO
CTENIEHEH OKHWCIICHUSI XUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO
KaTajn3aropa). JK30- U 3HIO0TEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE YPABHEHUSI.

[TonsitTue o ckopocTH XuMHuueckou peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKHX peakiusx. [[oOHSTHE O TOMOTEHHBIX M TE€TEPOre€HHBIX
peakuusax. Ilonstue o karamuse. [loHsATHE O XMMHMYECKOM paBHOBECHHU. DaAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PpEAKIMU U IOJOKEHHUE XHUMHUYECKOTO

paBHOBECHSI.
OKHUCANTENBPHO-BOCCTAHOBUTENIBHBIE  PEAKIIUH, AIEKTPOHHBIN Oasianc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOU peaKkuuu. CocraBiieHue YPaBHEHHUI

OKHCJIUTEIIPHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUA € KCIOJB30BAaHUEM  METojAa
AJICKTPOHHOTO OajaHca.

Teopust SIEKTPOIUTHYSCKON AUCCOIUAIINK. DJICKTPOJIUTHI U HEAJICKTPOJIHTEHI.
Karvonbl, aHMOHBI. MeXaHW3M JWCCOLMAIIMM BEHIECTB C Pa3IMYHBIMH BHJIAMHU
XUMUYECKOH cBsi3u. CTeneHb aucconuanuu. CHIIbHBIC U CJIA0BIE 3JICKTPOJIUTHI.



Peakiuu moHHOro oOMeHa. YCJOBHS MPOTEKaHUS PEaKIMidi MOHHOTO OOMEHa,
MIOJTHBIE U COKPAIIEHHBIE HOHHBIC ypaBHEHUSI peakiuid. CBOICTBA KUCIOT, OCHOBAHUM
U colieli B CBeTe MPEJACTaBICHUNA 00 SIEKTPOJUTUYECKOM IUCCOLMALIMH.
KauecTBeHHble peakiiuu Ha HOHBI. [loHATHE O THApONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAJIJIOB U HEMETAJIOB (TpaduTa 1 amMasa), CJI0KHBIX BEIIeCTB (XJI0puaa
HATpHsl), HUCCIEAOBAaHUE 3aBHUCHUMOCTA CKOPOCTHM XHMHUYECKOW pEeakiuu OT
BO3JICHCTBUSI Pa3TUYHBIX (PAKTOPOB, UCCIEIOBAHUE IIIEKTPOIMPOBOIHOCTH PACTBOPOB
BEILIECTB, IMpolecca AUCCOLMALMHM KHUCIOT, IIeJoued U cojell  (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJECO MAaTEpUANOB), MPOBEICHHUE OIBITOB, HWILIFOCTPUPYIOIINX
MPU3HAKKU MPOTEKAHUs PeaKluii HOHHOTrO oOMeHa (00pa3oBaHUE OCajKa, BHIICIICHUE
raza, oOpa3oBaHUE BOJbl), ONBITOB, HWIIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX peakiui (TOpeHHe, peakIMu pPa3IoKEHUs, COCIUHECHHUS),
pacro3HaBaHWE HEOPraHWYECKUX BELIECTB C IOMOLIBIO KAYECTBEHHBIX PEAKIUMM Ha
MOHBI, PEIICHHE SKCIIEPUMEHTAIIbHBIX 3a/a4.

HemeTanssl 1 X coeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapaKTepHble CTeNeHW OKucieHus. CTpoeHHe M (PU3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — I'AJIOTE€HOB. XMMHUYECKHE CBOICTBA HA TPUMEPE XJIopa (B3aMMOJIEHCTBHE C
METaJuUlaMH, HEeMeTajUlaMu, Iuenodyamu). XjopoBoaopona. ConsHas KHCIIOTAa,
XAMHUYECKUE CBOMCTBA, MOJYYEHHUE, IPUMEHEHUE. JIelCTBUE XJT0pa U XJIOpPOBOAOPOAA
Ha OpraHu3M 4esoBeKa. BaxkHelire XJI0puibl U UX HaXOXKJIECHUE B PUPOJE.

O6mass xapakrepuctika 37meMeHTOB VIA-rpynmnbel. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CtpoeHne M (U3MUECKUE CBOMCTBA
MIPOCTHIX BEIECTB — KUCJIOPOJIa U Cephbl. AJUIOTPOITHBIE MOIU(DHUKAIIMK KUCIOpOa U
ceppl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOJOpOA, CTpoeHue, ¢GU3MUYECKHe u
XUMHYeCcKue cBoMcTBA. OKCUIBI Cepbl Kak MPEACTABUTENHN KHUCJIOTHBIX OKCHIOB.
Cepnas kuciora, GpU3HMUecKue U XMMHYECKHE CBOMCTBA (00LIME KaK MpeICTaBUTENs
KJlacca KHUCIOT M crneruduyeckue). XUMUYECKUE PEeaKIMH, JeKalllhe B OCHOBE
MPOMBIIIUICHHOTO CIOoco0a TMONy4YeHUs CEepHOM KHCIOThL. [lpuMeHeHune cepHou
KuCJIOThl. CoONM  CepHOM KHUCJIOTHI, KadyeCTBEHHAas pEakius Ha Cyab(haT-uoH.
Haxoxnenue ceppl u €€ coequHeHUM B IpuUpoje. XHUMHUUYECKOE 3arps3HEHUe
OKpYXalollel Cpe/ibl COeTMHEHUSIMU CEPbI (KUCIOTHBIE A0XKAM, 3arps3HEHUE BO3IyXa
U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OOmrast xapakTepucTuka dJeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHHSA. A30T, pacHpoCTpaHEHHE B MPUPOJE,
dusnueckrue U xumMudeckue cpoiictBa. KpyroBopor asora B mpupoge. AMMHUAK, €ro
du3nuecKrue 1 XMMUYECKHE CBOMCTBA, MOTy4eHue U npuMeHenne. Coau aMMOHUS, KX



dus3nUecKre 1 XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha HOHBI
aMMOHHA. A30THasi KUCIIOTa, €€ MmojydeHue, (Pu3nueckue U XMMUYECKHE CBOWCTBA
(oOmme kak mpeacTaBUTENsl Kiacca KHUCIOT W crnenuduyeckue). Mcnonbp3oBaHue
HUTPATOB U COJIEl aMMOHHUSI B Kau€CTBE MUHEPAIbHBIX YAOOpEeHH. XHMHYECKOe
3arpsA3HECHUE OKPYXKAlolel Cpeabl COCAMHEHUSMHU a30Ta (KHUCJIOTHBIE JTOXIH,
3arpsi3HEHUE BO3yXa, MOYBBI U BOA0EMOB). Docdop, amnoTponHsie MoaUpUKALIUN
dochopa, huznueckue u xumudeckue cporctBa. Okcun docdopa (V) u dhocdhopuas
KUCIIOTa, (U3MYECKHEe M XHUMHUYECKHME CBOICTBa, mnonydeHue. Mcmonab3oBaHue
docharoB B kKauecTBE MUHEPATIbHBIX YI00OpECHUI.

Obmass xapaktepuctuka 3yeMeHToB [VA-rpymmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€PHBIE CTENEHU OKUCIEHHS. YTIEpOJl, aUIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHHEe B NpUpojae, (pu3HUecKue M XMMHYECKHe CBOMcTBa. AncopOuus.
Kpyrosoport yriepona B npupojie. OKcuabl yriepoja, ux pu3ndeckue u XuMUIECKue
CBOMCTBA, JEHCTBUE HA JKUBBIE OPTraHU3MBbI, TOJy4Y€HHE U NPUMEHEHHE.
Dxoyiornyeckue mpoOJieMbl, CBs3aHHBIE € okcugoM yriepoaa (IV), rumoresa
100aJbHOIO MOTEIVICHUS KJIMMaTa, MapHUKOBBIM 3(P(dEKT. YroiapHas KUCIOTa U €€
colid, MX (U3MYeCKHne U XHUMHUYECKHE CBOWMCTBA, IMOJYYECHHUE U TPUMEHEHHUE.
KauectBennas peakiusi Ha kapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, TPOMBIILIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHauanbHBIC MOHATUS 00 OPraHWYECKUX BEIIECTBAX KaK O COEIUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3THIIEH, alleTHIIEH, 3TaHOJ, TJIMUEPUH, YKCyCHasi KUCIIOTA).
[IpupoHbIe UCTOYHUKH YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, He(PTH), TPOTYKTHI
ux mnepepaboTku (OEH3WH), WX POJb B OBITY M NPOMBIIUIEHHOCTH. [loHsiTHE O©
OMOJIOTUYECKH BaXKHBIX BEUIECTBAX: )KUPaX, OeNKax, yriaeBoAax — U UX POJIH B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COSIUHEHUM.

Kpemnuii, ero ¢puszndeckue u XUMUYECKHE CBOMCTBA, MOTyYeHHUE U MPUMEHEHHE.
Coenunenus kpeMuus B ipupoje. Oomume npencrabienus 06 okcue kpemuus (IV) u
KpeMHueBor kuciote. CUIMKATHI, UX KCIIOIh30BaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxuelimme cTpouTenbHbIE MaTepHalibl: KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [Ipo6ieMbl 6€30MacHOro UCTIOIb30BaHUS CTPOUTEIBHBIX MaTEpUAJIOB B
MMOBCEJHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3IoOB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOIIOICHUE NMPU3HAKOB UX
MIPOTEKaHMUsI, OMBIThI, OTpaKkaroue GU3NIECKUEe U XMMUYECKUE CBOMCTBA rajJOr¢HOB
U UX COCIMHEHUN (BO3MOXHO HCIIOJIb30BaHUE BUIAECOMATEPHUATIOB), O3HAKOMJIEHUE C
oOpa3namMu XJIOpUJOB (TaJOTEHUAOB), O3HAKOMJIEHME C oOOpa3laMu cepbl U €€
COCIMHEHUSIMU  (BO3MOXHO HCIOJB30BAaHUE BUJEOMATEpUATIOB), HaOJI0IEHHE
npolecca OOyriauMBaHUsS caxapa IMoJ JACHCTBUEM KOHIIEHTPUPOBAHHON CepHOMU



KHCIIOTBI, HW3Y4Y€HHE XHMHUYECKHX CBOMCTB pa30aBICHHONW CEpHOM KHCIOTHI,
MIPOBE/ICHUE KAYECTBEHHOW peakInu Ha Cyib(haT-uoOH M HAOJIIO/ICHUE MPHU3HAKa €&
IIPOTEKaHMs, O3HaKOMJIeHHEe ¢ (PU3MYECKUMHU CBOMCTBaMH a30Ta, (pocdopa U ux
coeIMHEHUN (BO3MOKHO HCITOJIb30BAaHUE BUJICOMATEPUAIIOB), 00pa3liaMi a30THBIX U
dbochopHBIX yHAOOpEeHM, TONyYeHHE, COOMpaHWe, pACIO3HABAHWUE W H3yUYCHHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAaUeCTBCHHBIX PEaKIMi Ha WOH aMMOHUA U (ocdart-
VWOH U W3yYECHUE NMPU3HAKOB UX MPOTEKAHUS, B3AUMMOJCKUCTBUE KOHIICHTPUPOBAHHOU
A30THOM KHMCJIOTHI C MEJIbIO (BO3MOYKHO MCII0JIb30BaHKE BUACOMATEPUAIIOR), U3yUCHHE
MOJIeJIeH KpUCTAUNIMUECKUX PEHIETOK anMasa, rpadurta, QysuiepeHa, 03HaAKOMIICHUE C
MPOIECCOM  afCcOpOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MpPOTHBOTa3a, MOJYyYE€HHE, COOMpaHuE, paclo3HABAaHUE U HU3YyUYCHUE
CBOMCTB YTJEKHCJIOr0 Ta3a, MPOBEJICHHE KAueCTBEHHBIX pPEakIMii Ha KapOOHAT H
CWJIMKAT-WOHBI U U3YYECHHUE MMPU3HAKOB UX MPOTEKAHUS, 03HAKOMIICHUE C TIPOIYKIIUEH
CWJIMKATHOW TIPOMBIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIBHBIX 33Jad [0 TEME
«BaxxHeHIIne HeMETAIUIBI U UX COCTMHCHUS.

MeTaJJibl 4 UX COeTUHEHUS

OO6mas xapakTepUCTHKA XMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU HMX
noJjioxkeHud B I[lepuoanueckont cucreMe XuMudeckux 3iemenToB . . MenneneeBa u
ctpoeHusi aToMoB. CTpoeHHE MeTaIOB. MeTayumyeckas CBA3b U METalUIMYecKas
KPUCTAJUIMYECKasl pEmETKA. OJEKTPOXUMHUUYECKUN PSAI HANpPsHKEHUHM  METAIIIOB.
dusznyeckue U XUMHUYECKHE CBOMCTBa MeTajuioB. OOmume crnocoObl MONTy4YEHUS
MeTaiioB. [IoHSATHE O KOPpPO3WHM METAJIOB, OCHOBHBIE CITOCOOBI 3alllUTHl MX OT
kopposun. CruiaBsl (CTallb, 9yT'YH, JIOPATIOMUHUNA, OpOH3a) M X TPUMEHEHHUE B OBITY
Y IPOMBIILICHHOCTH.

[[lenounsie MeTamibl: MoJiokeHUE B llepronnyeckoil CUCTEME XMMHUYECKUX
anemeHtoB J[. M. MenaeneeBa, CTpoeHHE HMX aTOMOB, HAXOXKIAECHHUE B IMPUPOJE.
duznveckue U XUMHYECKHE CBOMCTBA (Ha mpuMmepe Hatpus W Kainus). OKCUabl U
TUJIPOKCHUIBI HATPUS U Kains. [ [puMEeHEeHME MIEIOUYHBIX METAJIOB U UX COETUHEHUM.

IllenouyHO3eMeENIbHBICE  METaXJAbl MAarHMM M KaJdblMH: MOJOXXCHHUE B
[Tepnoanueckon cucreme xumuueckux sneMmeHToB {. . MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOXJeHUE B mpupojie. Pu3nueckue U XMMHUYECKHE CBOMCTBA MarHusi U
Kanbpliusa. Baxuenmme coeuHeHus Kanblys (OKCHA, TUAPOKCU, coin). KECTKOCTh
BOJbI U CIIOCOOBI €€ yCTpaHEeHHUSI.

AJFOMUHHAN: TT0JI0’KeHUE B [Ilepnoandeckoi cucteMe XuMHYECKUX 3JIEMEHTOB /.
N. MeHngeneeBa, CTpOCHME aroMma, HaxOoXJIeHue B mnpupone. Duszndeckue u
XUMHUUYECKHE CBOMCTBA aatOMUHHA. AMQOTEpHBIC CBOWCTBA OKCHIA M THAPOKCHIA
AJTFOMUHHSL.

Kenezo: nonoxenue B [lepuoandeckoit cucteMe XuMuueckux 3jementoB [1. U.
MenpeneeBa, CTpOCHUE aTOMa, HAX0XAEHUE B NpUpoae. PU3MYECKUe U XUMUYECKUE



cBoricTBa xene3a. Okcuibl, rupokcuibl u conu xkenesa (II) u xxenesa (I1I), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuyeckuii IKCnHepuMeHm:

O3HAKOMJIEHHE C O0Opa3llaMud METAJIOB M CIUIaBOB, HX (U3HUECKUMU
CBOMCTBaMU, U3yUYCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOJCHCTBHUS OKCHIA KaJbIlUsS W HATPHS C
BOJIOM (BO3MOKHO HCIOJIb30BAaHHE BUJIECOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB
AKECTKOM BOJIBI, MpOIECCa TOPEHUS JKeJie3a B KUCIOpoe (BO3MOXKHO MCIOIb30BAHKE
BUJICOMATEPUATIOB), MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX pEAKIUNA Ha HWOHBI:
MarHusi, Kajabllus, adioMuHuda, uuHka, sxene3a (II) m xenesa (III), memu (ID),
HaOJI0JICHUE U ONUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIaMEHU MOHAMU HATPUSI, Kalus
U Kaiblius (BO3MOXKHO  HCIOJB30BAaHHE BUJECOMATEPUATIOB), HCCIIEIOBAHUE
aM(OTEPHBIX CBOWMCTB THAPOKCHUJIA AITIOMUHUSA W TUIAPOKCHIA IMHKA, pEIICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BakHelIe MeTauibl U UX COCAMHEHUSD.

XHUMHS M OKPY:KaOLIas cpeaa

BemecTtBa um Marepuanibl B ITOBCEIHEBHOM JKM3HM 4YeloOBeKa. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHYECKUX peakiuii B ObiTy. IlepBas momornns mpu
XUMHYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKarollew cpeabl (MpelenbHas J0mycThUMast
KOHIleHTpalus BemiecTs, nainee — [[JIK). Pons XuMuu B pelmieHUU SKOJOTHYECKUX
npoO0Jsem.

Xumuueckuii IKCnepumenm:

U3y4eHHe oO0paslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAIJIOB, MOJUMEPHBIC
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanus MeXNpeaIMETHBIX CBSI3€M NpU M3YYEHUH XHUMUU B 9 Kiacce
OCYIIECTBIISIETCSL Yepe3 MCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK U MOHSATUM, SIBJSIOIIMNXCS CUCTEMHBIMU JJI OTJIEIbHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE TOHSTHS: Hay4dHbIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalU3, CHUHTE3, KiIacCuPUKalus, TMEPUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPEHHUE, MOJIEITb, SIBICHHE, TAPHUKOBBIN AP (DEKT,
TEXHOJIOTHSI, MaTepUAIIbI.

®dusuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIU/I, U30TOIIHI,
PaIMOaKTUBHOCTb, MOJICKYJIA, JJIEKTPUUECKUH 3apsijl, MPOBOIHUKH, TOJYTPOBOIHUKH,
TUJICKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJO, OO0BEM, arperaTHoe COCTOSHHE
BEILIECTBA, Ia3, pPAacTBOP, PacTBOPUMOCTb, KPHUCTAJUIMYECKasl PEIIETKA, CIUJIaBHI,
(du3rUecKre BeIMYUHBI, €AMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MJIAHETHI,
3BE31161, ComHILE.



buonorus: ¢orocunTe3, apixaHue, Omocdepa, IKOCUCTEMa, MHUHEPATHHBIC
yA0OpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIICCTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIBI, TOPHBIE TIOPOJIBI, TOJIC3HBIC
MCKOTIaeMBbI€, TOTUIUBO, BOJHBIC PECYPCHI.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUS)
TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBaHue KoumnuectBo yacos
DJIeKTPOHHbIE (undposbie)
Ne i/ pa3/eJioB " TeM KoutpoJibubie IpakTuueckue
Bcero o0pa3oBaTejibHbIE PEeCYPChI
NMporpaMMal padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi  —  BaxKHas
11 00JIaCTh €CTECTBO3HAHUS . ) bubnuoreka LHOK
. u IPAaKTHYECKO https://m.edsoo.ru/7f41837¢
NESITEIbHOCTH YeJIOBEKa
L BemectBa u XuMu4ecKkue 15 . bubnmmoreka IHOK
' peakLuu https://m.edso00.ru/7f41837c
Hroro no pazneny 20
Pa3nea 2. Baxkneiimme npeacTraBuTe/ I HEOPraHMYECKHUX BeleCTB
”1 Boznyx. Kucnopon. . . bubnuoreka ILHOK
' IMonsTHE 06 OKCHIAX https://m.edso0.ru/7f41837¢c
55 Bonopon.ITonsarue 0 A . bubnuorexa LIOK
' KHCIIOTAX | COISIX https://m.edsoo.ru/7f41837c



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

23 Bopa. PactBopsI. 6 bubnuotexa LHOK
- [ToHsTHE 06 OCHOBaHMAX https://m.edsoo.ru/7f41837¢
OcCHOBHBIE KJIaCCHhI
bubnuoreka LHOK
24 HEOPTaHUYECKUX 13
P 5 https://m.edsoo.ru/7f41837c
COCTUHEHUI
Hroro o pasneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenneneeBa. Ctpoenue

aToMOB. XMMHYecKasa CBsA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbLHBIE PC€aKIuu

[Tepuonuueckuii 3aKOH U

[Iepnonnueckas cucrema

bubnuoreka HOK
3.1 XUMHUYECKHX DIIEMEHTOB 7
https://m.edsoo.ru/7f41837c
JI. HW. Menngeneena.
Crpoenue atoma
Xumudeckas CBSI3b.
30 OKHCIIUTENTEHO- o bubnuoreka IHOK
. BOCCTAaHOBUTEIILHBIC https://m.edsoo.ru/7f41837¢c
peakun
bubnunoreka HOK
Wroro no pazueny 15
https://m.edsoo.ru/7f41837c
bubnunoreka HOK
PeszepBHoe Bpems 3

https://m.edsoo.ru/7f41837c¢
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9 KUIIACC

KoanuyecTBo 4acos

HaumeHoBaHMe pa3aejoB M TeM JaekTpoHHble  (uudpoBbIe)
Ne n/m Konrpoabnubie | [Ipakruyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nea 1. BemecTBo H XuMH4yecKkmne peakiun
11 [loBTOpenue wu yrinyOneHue 3HaHUM . . bubnuoreka LHOK
' OCHOBHBIX Pa3/IeNioB Kypca 8 Kaacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH A bubnnorexa LIOK
. XUMHYECKUX PEaKIMii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS auccoLanus. 8 L 1 bubnnorexa LHOK
. XUMHUYECKUE PEAKIIUH B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. HemeTasibl M HX cOeTMHEHHS
21 OOmast xapakTepUCTHKa XUMHUYECKUX 4 1 bubnnorexa LHOK
. snemenToB VIIA-rpynmel. ['anorenst https://m.edsoo.ru/7f41a636
OOmast xapakTepUCTHKa XUMHUYECKUX
B P P bubnuoTeka [HOK
2.2 anemeHTOB VIA-rpynmer. Cepa u eé 6

COECTUHEHUS

https://m.edsoo.ru/7f41a636
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OOmass XapakTepUCTUKA XUMHUYECKUX

Bbubnuorexa [HOK

2.3 anemMeHToB VA-rpynibl. A3ot, pochop u 7
https://m.edsoo.ru/7f41a636
HUX COEIUHEHUS
Ooba: apakTEepUCTHKA ecK
as XapakTepUCTH XAMUYECKUX Eubmiorexa 1IOK
2.4 anemeHToB [VA-rpynmel. Yraepon u 8 1
) https://m.edsoo0.ru/7f41a636
KPEMHHUH M UX COCAMHCHUS
Utoro no pazneny 25
Pa3zgen 3. MeTa/iIbI M UX COeIUHEHU ST
bubnnoreka HOK
3.1 OO01111€e cBOMCTBA METAIIJIOB 4
https://m.edsoo.ru/7f41a636
bubnuoreka [HOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHUS 16 1
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u okpykaionias cpeaa
1 BemectBa W Marepuaibl B OKM3HU ] bubnuoTeka LHOK
' YenoBeKa https://m.edsoo0.ru/7f41a636
Hroro 1o pasneny 3
bubnuoreka HOK
PeszepBHoe Bpems 3

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