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[MTOSACHUTEJIBHA S 3AIINCKA

®enepanbHas pabodas mporpamMMa Mo XMMHUHU JJIs1 00yUaIOMIMXCs € 3aJeP)KKOM MCUXUYECKOTO
pasButus (manee — 3[IP) Ha ypoBHE OCHOBHOTO 00IIero oOpa30BaHWs TMOATOTOBJICHA HAa OCHOBE
denepatbHOTO TOCYAapCTBEHHOTO 00pa30BaTeNbHOrO CTaHIApTa OCHOBHOTO 0OIIero oOpa3oBaHUs
(ITpuka3z Munnpocsemenus Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC O00), denepanbHOit
aJanTHPOBAHHON 00pa30BaTEIHLHOM MPOrPAMMEI OCHOBHOTO OOIIET0 00pa30BaHUs ISl OOYYArOIIMXCS C
OTpaHUYCHHBIMH BO3MOXKHOCTIMH 310poBbs (IIpuka3 Munnpocsemenus Poccuu ot 24 HosiOpst 2022 1.
Ne 1025), @enepanbHoit paboueid mporpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus 10 y4eOHOMY MpEIMETY
«Xumus», DenepanbHONM MPOrpaMMbl BOCHUTAHHUS, C YYETOM pACHpPENENICHHBIX [0 KJilaccaM
poBEpsAEMBIX TpeOOBaHUH K pe3ylibTaraM ocBoeHust DepepalibHON alanTUPOBAaHHON 00pa30BaTEIbHOM
MIPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus JjIsl 00yUYaIOLIUXCS C 3aJI€P>KKOM IICUXUYECKOTO Pa3BUTHSA
U DJIEMEHTOB COJIEPXKaHMS, IPEACTABICHHBIX B YHUBEpCcAIbHOM KoaudukaTope mo xumun, Konnenuun
MIpernoaBaHus y4eOHOro mnpeaMera «XuMus» B 00pa3oBaTeibHbIX opraHuzanusx PO, peanusyromux
OCHOBHBIE 00111€00pa30BaTeIbHbIC TPOrPAMMBI.

[IporpamMmMa mo xumuM paszpaboTaHa C LENbI0 OKa3aHHUS METOJUYECKON MOMOIIU YUYUTENIO B
CO3JaHUU pabovel MPOTrPaMMBI IO YUeOHOMY MPEIMETY.

VYueOuplii npeamer «XuMUS» BXOAUT B MpeAMETHYI0 o00macTh «EcTecTBeHHOHAyuYHBIE
npeaMeTs». B cucreMe ecTecTBeHHOHAayYHOTo 00pa3oBaHMs XMMUS KaK y4eOHBIN MpeaMeT 3aHUMAaeT
BaXHOE€ MECTO B MO3HAHHMM 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUM HAYYHOW KApTHUHBI MUpPA, CO3JAaHUU
OCHOBBI XMMHYECKHX 3HAHWUH, HEOOXOAMMBIX JUIS TIOBCEAHEBHOW J>KM3HM, HABBIKOB 370POBOTO U
0e30MacHOro i 4eloBeKa M OKpYXKaromlel ero cpeipl oOpasza JKHU3HHM, a TAaKKe B BOCHHUTAHUU
JKOJIOTUYECKON KYJIbTYPHI.

YcnemHocTh U3y4eHHs XUMUHU CBsI3aHA C OBJIQJICHUEM XHMUYECKUM SI3bIKOM, COOIIOJCHHEM
npaBuia Oe3omacHOW pabOTBl TpW  BBHIMOJHEHHH XHUMHYECKOTO OKCHEPUMEHTa, OCO3HAHHUEM
MHOTOYHCJICHHBIX CBSI3€H XUMUU C IPYTUMH MPEAMETaMHU IKOJIBHOTO Kypca.

B conepxaHuu JaHHOTO Kypca MPeACcTaBIEHbl OCHOBOIIOIATAIOLINEe XUMUYECKUE TEOPETHUECKHE
3HAHHUS, BKIIOYAIOIINE N3YYeHHE COCTaBa U CTPOCHHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHUS,
MIPOTHO3UPOBAHME CBOWMCTB BEIIECTB, UCCIIECOBAHUE 3aKOHOMEPHOCTEH XMMHUYECKUX MPEBpAICHUH 1
MyTel ynpaBlIeHUS UMH B LIEJISX MMOJYYECHUS BELIECTB U MaTEPHAJIOB.

TeopeTndeckyro OCHOBY W3y4EHUSI HEOPIaHUIECKON XMMHHU COCTABIISIET AaTOMHO-MOJICKYJIIPHOE
yuenue, [lepuoanueckuii 3akon .M. MeneneeBa ¢ KpaTKUMU CBEJCHUSIMH O CTPOSHUU aTOMa, BUAAX
XHUMHAYECKOH CBSI3M, 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUECKUX PEAKIINH.

B u3yuenun kypca 3HauuTeIbHAS POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY: MPOBEICHUIO
MPAaKTUYECKUX M JaOOpaTOpPHBIX pPadOT, OMUCAHUIO PE3YJIbTATOB YYEHHYECKOTO OSKCIIEPUMEHTA,
COOJIOICHUIO HOPM U TIPaBHII 6€301MAacHOI pabOThl B XUMUUECKOH J1a00paToOpuu.

Peanuzanus nanHoM mporpamMmbl B mporiecce oOydeHus mo3Bosut oOydvarouumcs c¢ 3I1P
YCBOUTH KIIFOUEBBIE XUMUYECKHE KOMIIETEHIIMH U TIOHSATH POJIb ¥ 3HAUCHNE XUMHHU CPEIH IPYTUX HAYK
0 NIPUPOJE.

N3ydyenne xumMuu criocoOCTByeT (OPMUPOBAHUIO Y O0YUaAIOLIUXCSl HAYYHOTO MHPOBO33PEHMUS,
OCBOCHMIO OOIIEHAYYHBIX METOZOB (HaOJIOAEHUE, HM3MEpPEHHEe, HKCIEPUMEHT, MOJCIMPOBAHHE),
OCBOCHHIO MPAKTHYECKOTO MPUMEHEHHS HAyYHBIX 3HAHWH, OCHOBAHHOT'O Ha MEXIPEAMETHBIX CBSI35X C
npenmeramu  «Oxpyxkatoumii mup», «Dusukay, «buonorus», «leorpadus», «Martematukay u
(dhopMupyeT KOMITIETCHIINH, HEOOXOIUMBIE TSI TIPOJOJKEHNS 00pa3oBaHusl B 00JACTH €CTECTBEHHBIX
HayK.

N3ydyenne xumum cnocobcTByeT pa3BuTuio y oOywatommxcsi ¢ 3[IP mpocTpaHcTBEeHHOTO
BOOOpakeHus!, PyHKIIMOHAIBHOM IPaMOTHOCTH, YMEHHSI BOCIIPUHUMATh U KPUTUYECKH aHAJIU3UPOBAThH
WHPOPMAIIMIO, TIPEICTABICHHYI0O B pa3iH4yHbIX (opmax. 3HAYUMOCTh NpEAMETa IS Pa3BHTHS
KHU3HEHHOM KommeTeHuuu oOywaromuxcs ¢ 3[IP 3akimtouaercs B YCBOGHHHM OCHOBBI XUMHUYECKUX
3HaHW, HEOOXOUMBIX ISl IIOBCETHEBHON JKU3HU; HABBIKOB 3[JOPOBOTO 1 0€30TTaCHOTO /IS YeIIOBEeKa U
OKpY’KaloIlel ero cpenbl o0Opasa *U3HU; POPMUPOBAHUH IKOJIOTUUECKOI KYIbTYpHI.

[Iporpamma oTpaxkaer couepxkaHue OOy4YEeHHS TpeaMery «XUMHUsS» C YIEeTOM OCOOBIX
oOpa3oBaTenbHbIX MoTpedbHocTel oOyuatomuxcs ¢ 3I1P. OBnagenue ydeOHBIM MPEIMETOM «XUMHS»
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MIPEJCTABISET ONPEACICHHYIO TPYIHOCTh A oOyyaromuxces ¢ 3IIP. D1o cBs3aHO ¢ 0COOEHHOCTSIMH
MBICIIUTENBHOMN NeATENbHOCTH, IEPUOANYECKUMHU KOJIeOaHUSIMU BHUMaHUs, MaJbiM 00BEMOM HaMSTH,
HEIOCTaTOYHOCThIO OOIIEro 3araca 3HaHWN, MOHM)KEHHBIM IO3HABAaTEJIbHBIM HWHTEPECOM U HHU3KUM
YPOBHEM PEUYEBOI0 Pa3BUTHS.

JUis mpeomosieHUsT TPYIHOCTEH B HM3yYeHMHM Yy4eOHOTO mpeaMera «XUMHUs» Heo0Xoauma
ajanTanus oObeMa M XapakTepa yd4eOHOro maTepuajia K MO3HABAaTEIbHBIM BO3MOXKHOCTAM JaHHOMN
Kareropun OOydaloUMXCsi, Y4YeT HMX OCOOCHHOCTEH pa3BUTHSA: HCIIOIB30BAaHHE aJTOPUTMOB,
BHYTPHIIPEIMETHBIX U MEKIIPEIMETHBIX CBA3EH, IOCTENIEHHOE YCI0KHEHAE N3y4aeMOro MaTepuana.

[Ipy M3y4YeHMH XMMHUU HEOOXOIUMO OCYLIECTBISATH B3aUMOJCHCTBHME Ha TMOJHCEHCOPHOM
ocHoOBe. TeopeTnuecknuii MaTepranl peKOMEHAYETCSl U3y4aTh B MPOLIECCE MPAKTUYECKON ACSATEIbHOCTH.
Bo03M0KHO BBIJICIIEHHE OTACIIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBSI3U CO CJIOKHOCTBIO aHAJIM3a TEKCTa
obyuatonumucs ¢ 3[1P. Opranudeckoe €IMHCTBO MPAKTHUYECKOW M MBICTUTEIHHOU EATETbHOCTH
o0yyaromuxcs Ha ypoKaX XHMHUH CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHUIO Oa3HMCHBIX
XMMHUYECKUX 3HaHMH M yMeHHH. Oco0oe BHMUMAaHUE NpPU HM3YYEHHH XUMHUHU YJENACTCS W3y4YEHUIO
«CKBO3HBIX» MOHATUH U (HOPMUPOBAHMIO HABBIKA CTPYKTYPHPOBAHUS MaTepHaa.

[enu 1 3aaun U3yyeHus yueOHOTo npeaMeTa « XUMHUs»

OOurre nenu u3y4yeHus yueOHoro npeameTa « XuMus» npeactasieHsl B deaepanbHoil paboueit
IIporpamMMe OCHOBHOT'O 0011ero oopazoanus. OHM aKTyalM3UPOBAHBI C YYETOM HOBBIX IPHOPUTETOB B
cHCTeME OCHOBHOTO OOIIEero 00pa3oBaHMs, HAMPABIEHHOCTH 0Oy4eHUs] Ha pa3BUTHE U CAMOPA3BUTHE
JUYHOCTH, (OpPMHUpPOBAHME €€ HHTEIUIEKTa M o0wed KynbTypel. OOydeHHE yMEHHIO YUUThCS WU
MIPOJIOIKATh CBOE 00pa30BaHNE CAMOCTOSITEIIFHO B HACTOSIIEE BPEMs SIBJISICTCS OHON M3 BaXKHEUIITHX
(GyHKUMH y4eOHBIX IPEIMETOB, B TOM YHUCIIE U «XUMHUN.

Jns oOyuaromuxces ¢ 3P, Tak ke, Kak ¥ UII HOPMATHBHO Pa3BUBAIOLINXCS CBEPCTHUKOB,
OCBaMBAIOLIMX OCHOBHYIO 00pa3oBaTebHYIO NpOrpammy, JOMUHHMpPYIOLIEE 3HAaue€HUE HMpUOOpETaroT
TaKue IeNd, Kak: (OPMHUPOBAHHE MHTEIUIEKTYAIbHO PAa3BUTON JIMYHOCTHU, TOTOBOU K COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY MPHUHATHIO pEIIEeHUH, CHoCOOHOW ananTHpoBaTbCcs K OBICTPO MEHSIOIIHUMCS
YCIIOBUSIM KU3HU;

HalpaBJIEHHOCTh O0yYEHHsI Ha CUCTEMAaTH4eCKOe MPUOOIIEHNE YUALIUXCsl K CaMOCTOSITEIbHOM
MO3HABATENIFHON JIEATENIFHOCTH, HAYYHBIM M MPAKTUYECKHUM METOIAM IMO3HaHMA, (POPMUPYIOIIUM
MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMMH;

o0ecriedeHne  yCIOBH, CIIOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYaroIIMMHCS  OIBITa
pa3sHOOOpa3HOM JeATENbHOCTH, IO3HAHMWA M CaMOIIO3HAHMSA, KIIOYEBBIX HABBIKOB, HMEIOIUX
YHUBEPCAJIbHOE 3HAYCHUE JUIS PA3JIMYHBIX BUOB JCATECIBHOCTH;

(dbopMHpoBaHUE YMEHUIN OOBSCHATH M OLIEHUBATH SIBICHUS OKPY’KAIOIIEr0 MUpa Ha OCHOBAaHHH
3HAHUU U OIBITA, TOJYYEHHBIX IPU U3yUYEHUU XUMUU;

¢dopmupoBaHue y O0Oy4aroIUXCs TyMAaHUCTUYECKHMX OTHOIICHUH, NOHUMaHMUsS LEHHOCTH
XUMHAYECKUX 3HAHUHU JJIs1 BBIPAOOTKH SKOJIOTHYECKH 11€71€CO00Pa3HOTO MOBEICHUS B OBITY M TPYIOBOM
JEATEIIBHOCTH B LIEISAX COXPAHEHHSI CBOETO 30POBbs U OKPY>KAIOIIEH IPUPOJHON CPEIBI;

pa3BUTHE MOTHBALMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO W CAMOBOCIIMTAHHIO HA
OCHOBE YCBOEHHS OOLIEYeIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis U
HaNpaBICHHOCTH JaJbHEUIIET0 00ydIeHusI.

Kypc HanpaBieH Ha pelieHue CleayonmX 3a1a4, 00eceunBaloIINX peaan3aluio JUYHOCTHO-
OPUEHTUPOBAHHOT'O U JIESITEIbHOCTHOTO OJX0/10B K 00y4eHn 0 XumMHuu odydaromuxcs ¢ 3I1P Ha ypoBHe
OCHOBHOTO 00111eT0 00pa30BaHMUS:

¢dbopMHpoBaHHE MEPBOHAYATIBHBIX CUCTEMATH3MPOBAHHBIX MPEACTABIECHUI O BELIECTBAX, UX
MIPEBPALIEHUSIX U MPAKTUYECKOM MPUMEHEHUH; OBJa/IeHNue MOHATUIHHBIM alapaToM U CHMBOJINYECKUM
SI3IKOM XUMUU;

OCO3HaHHE OOBEKTMBHOIN 3HAUMMOCTH OCHOB XMMHYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, XMMUUYECKUX MIPEBPALLEHUI HEOPIraHUYECKUX U OPTaHUYECKUX BELIECTB KaK OCHOBBI
MHOTHX SIBIIEHUH KMBOM M HEXXUBOW IPUPO/IbI; YIITyOIeHNE PECTaBICHUN O MaTepHaIbHOM €JUHCTBE
MHPAa; OBJIaIEHUE OCHOBAMHU XMMHUUECKONH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHAJTM3UPOBATh U OOBEKTUBHO
OLICHMBAaTh >KU3HEHHbIE CUTyallMd, CBA3aHHbIE C XMMHEH, HaBbIKaMU O€30IacCHOro OOpaleHHs ¢
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BEILIECTBAMH, MCMOJIB3YEMBIMU B TMOBCEAHEBHOM >KM3HU; YMEHHUEM aHAJU3MPOBaTh U IUIAHHPOBATH
9KOJIOTMYECKH 0€30IacHOe MOBEICHUE B IIEJIIX COXPAHEHHUsI 310POBbS U OKpPY’KaIOIIEH Cpebl;

(dbopMupoBaHUE YMEHHI YCTAHABIMBATH CBSI3U MEXKIY peaabHO HAOMIOMaeMbIMU XUMUYECKUMU
SBIICHUSMH W TIPOILIECCAMU, MPOUCXOIANIUMHA B MHKPOMHpPE, OOBSICHATH MPUYWHBI MHOTOOOpa3us
BEILIECTB, 3aBUCHUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHMS, a TaKKE 3aBUCHUMOCTb NPUMEHEHHS
BEIIIECTB OT X CBOMCTB;

MPHOOPETEHUE OMBITA UCTIOIB30BAHUS PA3TUYHBIX METOAOB M3YyUCHHUS BEIICCTB, HAOMIOACHUS 32
WX TMPEeBpPALICHUSAMH MPH MPOBEICHUN HECIOXKHBIX XUMHUUYECKUX IKCIEPUMEHTOB C HMCIIOJIb30BaHUEM
71a00paTopHOro 0OOPYIOBAHUS U IPUOOPOB;

(dbopMupoBaHue TMPEACTABICHUM O 3HAYEHWH XUMUYECKOW HAyKU U PEUICHHUH COBPEMEHHBIX
9KOJIOTUYECKHUX MPOOJIeM, B TOM YHUCIIE B IPEAOTBPAIICHUN TEXHOTCHHBIX U YKOJIOTHYECKUX KaracTpod.

Oco0eHHoCTH 0TOOpPA M ATANITAIIME Y4e€0OHOI0 MATEPHUAJIA 110 XUMHHU

OOyuenne yuyeOHOMY TpeaMETy «XUMUS» HEOOXOAMMO CTPOUTH HA CO3/IaHUU ONTHMAIBHBIX
YCIIOBHM ISl YCBOGHHS MpoTrpaMMHOro matepuania oOydarommumucs ¢ 3[1P. Bonbmoe BHHMMaHuME
JIOJDKHO OBITH yJiesieHo 0TOOpy yueOHOro MaTepHrajia B COOTBETCTBHH C MPHHLUIIOM JOCTYITHOCTH MPU
coxpaHeHHuH o011ero 6a30Boro ypoBHs. OH JTOHKEH M0 COJIEPKaHUIO M 00heMY OBITh aIallTUPOBAHHBIM
st o0yuatoruxcs ¢ 3[1P B cooTBeTCTBUY € MX 0c0OBIMU 00pa3oBaTeNbHBIME TIOTpeOHOCTSIME. ClieyeT
00JIeryuTh OBJIaeHne MaTepuaioM obyydaromumucs ¢ 31IP mocpencTBom ero 1eTaibHOro o0bICHEHUS
C CHCTEMaTH4YeCKUM IIOBTOPOM, MHOIOKPATHOW TPEHUPOBKOM B INPUMEHEHUM 3HAHUM C
WCIOJIb30BAaHUEM TPUEMOB AJITOPUTMHU3ALUU U BHU3YalbHBIX ONOp, OOYyYEHHS CTPYKTYPHUPOBAHUIO
Marepuana.

bonbuioe 3HaueHwe Ui TMOJHOLIGHHOTO YCBOGHHS Y4YeOHOro Marepuajia MMEeT omopa Ha
MEXIIPEeIMETHBIE CBS3H BOIIPOCOB, U3YYaEMBIX B JAHHOM KypCe, C TAKUMH YUEOHBIMH MTPEIMETaMHU KaK
«I"eorpadus», «duzukay, «buonorus». [lo3Bomnsis paccMaTpuBaTh OAUH U TOT K€ y4eOHBIA MaTepHal
C Pa3HBIX TOYEK 3PEHUs, MEKIPEIMETHBIE CBS3H CIIOCOOCTBYIOT €r0 JIyYIIEeMy OCMBICICHHIO, OoJiee
MIPOYHOMY 3aKPEIUICHHUIO MOJyYEHHBIX 3HaHUN U MPAKTUYECKUX YMEHHI.

[Tpu MOATOTOBKE K YPOKaM YUUTEIb JTOJKEH MPETyCMOTPETh (POPMUPOBAHHE Y 00yUaIOIIUXCSI
YMEHHH aHaIU3upoBaTh, CPAaBHUBATh, 0000IIATh U3yYaeMblid MaTepHal, TUIAHUPOBATH MPEACTOSIIYIO
paboTy, OCYIIECTBIATH CAMOKOHTPOJIb. HE0OX0[MMO MOCTOSTHHO CIIEIUTH 3a MPAaBUIBHOCTHIO PEUYEBOTO
odopmIieHUs BhICKa3bIBaHu oOy4aromtuxcs ¢ 3I1P.

B cBa3m ¢ OCOOCHHOCTSAMHM TIOBEACHUS M JEATENbHOCTH, oOyuatonmxcsi ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHN30BAaHHOCThH) HEOOXOINM CTPOKAUIINIT KOHTPOIIb COOIOICHUS TIPABHIT
TEXHUKU 0€30IaCHOCTHU TP MPOBEICHUH JTa00PATOPHBIX pabOT B XUMHUYECKOM KaOHMHETE.

IIpumepHble BuAbI JeATeNbHOCTH oOy4daromuxca ¢ 3IIP, o0ycioB/ieHHbIe 0CO0BIMM
o0pa3oBaTeIbHBIMHM NMOTPEOHOCTSIMU M O00ecleYHBAKOIIHE OCMBICJIEHHOE 0CBOCHHE COAepPKAHUU
00pa3oBaHus MO NpeaMeTy «XHuMUsDH)

Coneprxanue BUAOB AearenbHOCTH oOyyaromuxces ¢ 3[1P Ha ypokax XuMum onpezensiercs ux
0co0BIMH 00pa3oBaTeabHBIMU TOTpeOHOCTIMU. [TomMuMo mupoko ucmoiabzyeMbix B @OIT OO0 o6mmx
JUISL BCEX OOYYAIOUIMXCSl BUIOB JACATEIBHOCTH CIIEAYET YCHIIUTh BUIBI IEATEIBHOCTH, ClCIH(pUIHBIE
JUIS JTaHHOM KaTeropuu oO0yyaroumxcs, sl 0OeCHedeHHss OCMBICIEHHOTO OCBOEHHS COJIEp:KaHUs
oOpa3oBaHMs 10 MPEAMETY: YCWICHHE NPEIMETHO-IPAKTUUECKON JEATEIbHOCTU C aKTHUBHU3alMen
CCHCOPHBIX CHCTEM; YepeOBaHHE BUOB JEATEIbHOCTH, 3aJIEUCTBYIOIIMX pa3IHUYHbIe CEHCOPHBIC
CHUCTEMBI; OCBOEHHE MaTepHalia C ONMOpOM Ha aJrOpPUTM; «IOLIArOBOCTb» B HM3YyUYEHHUU MaTepHala;
HCIOJIb30BaHUE JIONIOJHUTENBbHON BU3YyaJIbHOW ONMOpHI (IJIaHbl, 00pa3libl, CXEMbl, 11A0JIOHBI, OIOPHBIE
Tabnuiel). st pazButus y odyuatomuxcs ¢ 3[1P ymenus nenats BEIBOABI, (HOPMHUPOBaHUS IPaMOTHOTO
PEYEeBOro BHICKA3bIBAaHUS HEOOXOAMMO HCIOJb30BaTh OMOpPHBbIE cioBa M kiumie. Ocoboe BHUMaHUE
CleyeT YASIUTh 00YUYEHHUIO CTPYKTYPHUPOBAHUIO MaTepHalia: COCTABICHUE PUCYHOUHBIX U BepOaTbHBIX
CXEM, COCTaBJIEHME TaOJMIl, COCTaBJIEHHE KIAacCUPUKAUU C OOO03HAYEHHBIMH OCHOBAHUSAMHU ISt
KJaccupUKalMy U HAIOJTHEHUE UX PUMEPAMU U JIp.

[IpumepHas TemaTuuyeckas U TepMUHOJIOTHYecKas jekcuka cootBercTByeT @OIT OOO0.

Jnst obywaromuxcsi ¢ 3IIP cyiecTBEeHHBIMU SIBISIOTCS TPHUEMBI pabOThI C JIEKCHYECKUM
MaTtepuajoM 1o mnpeamery. llpoBoautcs crenuanbHas paboTa MO BBEIEHUIO B aKTHUBHBIA CIIOBaphb
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00yyaroImuxcs COOTBETCTBYIOIIEH TepMUHOJIOTUH. V3ydyaemble TEpMUHBI BBOJISATCS HAa OJIMCEHCOPHOM
OCHOBE, 00s13aTeNIbHa BU3yalibHAs MOAJIEPIKKA, AlTOPUTMBI PaOOTHI C ONpEAEIEHUEM, OTIOPHBIE CXEMBbI
JUISL aKTyaJIu3allii TEPMUHOJIOTHH.

MecTto yueOHOoro npegmera « XuMusi» B yueOHOM ILIaHe

B cootBercTBHM ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM OCHOBHOTO
obOmero oOpa3oBaHuss y4eOHBIH TIpeaAMET «XHUMHS» BXOJUT B  TPEAMETHYIO  00JacTh
«EcTecTBeHHOHAYYHBIE IPEIMETB) U SBIISIETCS 00513aTEIBHBIM JIJIsl U3YUYEHUSI.

YueOHBIM MIIaHOM Ha €€ m3ydeHue oTBe/eHO 136 ydeOHbIX 4acoB — 1Mo 2 4 B HeAemo B 8 u 9
Kiaccax cooTBercTBeHHO. CojaepxkaHue ydeOHOro mpenMera «XHUMHUS», TIPEACTABICHHOE B
denepanbHOl paboueii mporpamme, coorBeTcTByeT @I'OC OO0, pazpadoTaHo ¢ yuetom DeaepanbHON
OCHOBHOH 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O O0IEro oOpa3oBaHus MO Y4eOHOMY MpPEIMETy
«Xumus», cOoTBeTCTBYeT DefepabHON alanTUPOBAHHON OCHOBHOM 00pa30BaTEIPHOM MpPOrpaMme
OCHOBHOT'O 00111eT0 00pa30oBaHus 00yUaIOMIUXCS € 33AEP)KKON TICUXHUYECKOTO PA3BUTHSI.

PabGovass mporpamma mo xumuM s oOydaromuxcs 8-9 KIaccoB COCTaBlieHa Ha OCHOBE
«TpeboBanuii k pezynbTaram ocBoeHus: denepanbHoii o0pazoBatensHOU porpaMMel OO0y, ¢ yueTom
pacmpe/ielieHHbIX M0 KjaccaM IMpOBEpsSEeMbIX TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHus, a TAaK)Ke Ha OCHOBE XapaKTEPUCTUKU
IJIJAHUPYEMBIX pEe3YyJbTaTOB JAYXOBHO — HPABCTBEHHOI'O pAa3BUTHUS, BOCHUTAHUS W COLMAIA3ALUU
oOyyaromuxcs, MpeacTaBieHHOH B mporpamMe BocnutaHus MBOVY «llerpoBckas mkona Ne2y
2026/2027 yuebHOTO roja.

COZAEPXAHUE YUEBHOI'O ITPEAMETA «XUMMUS»
COJAEPXAHHE ObYYEHUNA B 8 KITACCE

[lepBoHavabHBIE XUMUYECKHUE MTOHATHUSA

[Tpenmer xumun. *Ponp xumuu B xu3HU yenoBeka.® Tena u BemectBa. @U3NYECKUE CBOICTBA
BEIIIECTB. ATperaTHOe COCTOSIHHME BellecTB. *Xumus B cucteMe Hayk.* UucTeie BeliecTBa U CMECH.
CrnocoOsl pazaenenusi cmeceid. [lpaBuna 6e3omacHoro obparieHus ¢ BEIIECTBAMU U J1aOOPaTOPHBIM
obopynoBanueM. *[ToHATHE 0 METOAAX TTO3HAHUS B XUMUU. *

ATOMBI U MOJIEKYNbl. XUMUYECKHE SJEMEHTHl. 3HaKU (CHUMBOJBI) XUMUYECKUX AJIEMEHTOB.
OTtHocuTenbHas aToMHast Macca. [IpocTeie U cloKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckasi ¢popmyiia. BaJeHTHOCTh aTOMOB XMMHYECKUX SJIEMEHTOB. *3aKOH MOCTOSHCTBA
cocrtaBa BeniecTB.* OTHOCUTENbHAsA MONIEKYJsIpHas Macca. MaccoBast oMl XUMUYECKOTO JIEMEHTa B
COETUHEHHH.

duznyueckre 1 XUMUYECKUE ABICHUs. XUMUUecKas peakius. [Ipu3Haku XMMUYECKUX peaKLni.
VYpaBHEHUS XUMUYECKUX PEaKluidl. 3aKOH COXpaHEeHUs1 Macchl BemlecTB. Kiiaccuukanmss XuMU4ecKux
peakuuit (COeAMHEHUS, PA3I0KEHUS, 3aMEIIICHHS, 0OMEHa).

XVUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMMYECKOW IOCYJOH, C IpaBUJIamMH pabOThl B
nabopartopud U npuémMamy OOpalIeHUs: ¢ J1a0OpaTOPHBIM O0OpPYIOBAHUEM; HM3Yy4YE€HHE M ONHMCAaHHE
(hbM3HUECKUX CBOMCTB 00Pa3I0B HEOPTAHUYECKUX BEUIECTB; HaOMOACHNE (PU3NUIECKUX (TUTaBJIEHUE BOCKA,
TasHUE JIbJIa, PACTUPAHUE caxapa B CTYNKE, KUTICHWE W KOHACHCAIUS BOJbI) U XUMUYECKHUX (TOpEeHHE
CBEYH, MTPOKAIMBAHNE MEHON TTPOBOJIOKH, B3aMMOJICHCTBUE MEJIa C KUCIIOTOW) SIBJICHUH, HAOIIOICHUE U
OMMCAaHKE MTPU3HAKOB MPOTEKAHUS XUMUUECKUX PeaKuil (pa3oKeHue caxapa, B3auMOIEUCTBUE CEPHOM
KHUCJIOTBI C XJIOpUIOM Oapusi, pasnokenue ruapokcuna menu (1) mpu HarpeBanuu, B3auMojieiicTBHE
xenesa ¢ pactBopom cond Meau (I1));u3ydeHne crnocoOoB pasieneHus: cMecel (C MOMOIIBI0 MarHuTa,
(bunpTpOBaHUE, BRITIAPUBAHNE, TUCTUIUIAIINSA, XpoMaTorpadus), IpOBEICHNE OYUCTKH MTOBAPEHHOM COJIH;
HAOMIOZICHWE W OMHCaHUE Pe3yJbTaTOB IMPOBEICHUS OIBITA, WUTIOCTPHPYIOMIETO 3aKOH COXPAaHCHUS
Macchl; CO3/JaHUE MOJIeNIeH MOJIEKY (IIapOCTEPIKHEBBIX ).

Baxwuerime npencraBuTeNn HEOPraHMYECKUX BEIECTB

Boznyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopon — 31eMEHT M IPOCTOE BEILIECTBO.
Haxoxnenue kucnopoza B mpupojie, pu3ndeckre u XuMu4eckue cBorMcTBa. Peakiuu ropeHus mpocThix
U CIOXHBIX BemecTB. CrocoObl TOMYYEHHS KHCIOpOAa B JIa0OpaTOpHH *U MPOMBIILIEHHOCTH. *
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[Ipumenenne kucnopona. Ilonsitue 06 okcumax. KpyroBopor kucimopoma B mpupoge. *O30H —
AJTOTPOITHAS MOAU(DHUKAIIHS KUCIOPOAA.

TennoBoit >(dekr XuMHUUECKOW peakuu, TEPMOXUMHUYECKHE YpaBHEHHUSA, OK30- U
SHIOTEPMUYECKHUE peakuu. TOIUIMBO: Yroyib U METaH. 3arps3HeHue BO3/1yXa, YCHUIEHUE MapHUKOBOTO
a¢ddexra, pazpyuieHue 030HOBOTO CJIos. *

Bonmopon — anemeHT u mpocToe BemecTBo. HaxoxieHre Boiopoia B mpupoje, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBa (Ha NpUMEpe B3aWMOJEUCTBUS C HEMETalsIaMd U OKCHJaMHU METaJlJIoB),
npUMeHeHue, *crnocoOsl momyueHus. * [IoHsITHE 0 KUCIOTaX U COTSX.

KommuectBo BemecTBa. Monb. MomsipHas Macca. 3akoH ABoraapo. MossipHblid 00bEM Tra3oB.
Pacuetsl mo xummyeckoit popmyre. PacueTsl MaccoBOii J0JIM XUMHYECKOTO 3JIEMEHTA B COCTUHCHUH,
KOJIMYECTBA BEILIECTBA, MOJSIPHOM Macchl, MOJSpHOrO oObeMa Tra3oB. Pacu€rbl Mo XUMHUYECKUM
YpaBHEHUSIM.

*Duznueckue cpoiictBa BoAbl.* Boma. Ee cocraB, crpoeHume m Mosekynbl. *Boma kak
pactBoputenb.* PactBopbl. *IloHsATHE O HACBIIICHHBIX W HEHACHILEHHBIX pacTBopax. llonsTue
pacTBOPUMOCTH BellecTB B Boje.* Pacyer MaccoBoil Jofu BeliecTBa B pacTBOpe (IIPOLIEHTHAs
KOHIIEHTpausi). MaccoBasi 1oJsl BeIIeCTBa B pacTBoOpe. * XMMHUECKUE CBOMCTBA BOJBI (Pa3iioKEHHE,
peakuuu ¢ HaTpUeM, OKCUIOM Kalblius, okcuaoM cepsl (IV) peakuuu ¢ meramuiaMu, KUCIOTHBIMU U
OCHOBHBIMH OKcHamu). [lonsitne 00 ocHOBaHUsAX. Poib pacTBOpOB B MPHPOJIE U B JKU3HU YEIOBEKA.
KpyroBopoT Bojbl B ipupoie.* 3arpsisHeHrne NpupoIHbIX Bojl. OXpaHa U OYHUCTKA MIPUPOIHBIX BOJ.

Baxwnelimme Kiacchl HEOpraHWYecKHX coequHeHuid. Kiaccupukanuss HeopraHH4ecKux
coequHeHnil. Okcuupl: cocTaB, kiaccudukanus (KUCIOTHBIE, OCHOBHbBIE, *aMdoTepHEbIe,
HecoseoOpa3yromue - Ha npuMmepe okcuaa yriepoga (II) m okemma aszora (II)), Homenkmarypa.*
*[lomydyeHne® u XUMHUYECKUE CBOMCTBA OKCHUIOB (B3aMMOCIHCTBHE C BOJOM, KUCIOTAMHU, IIEI0YaMU).
OcHoBanms. Kiaccupukanus OCHOBaHWA: IIEIOYM M HEPACTBOPHMEBIC OCHOBaHUWsS. HoMmeHkiaTtypa
ocHOBaHui. Du3MuecKkue M XMMHUYECKHE CBOWCTBA OCHOBAHMM (B3aUMOJIEHCTBHUE C OKCHIIAMU
HEMETAJIJIOB, KHCIIOTaMH, coJisiMu). *Tlomydenue ocHOBaHMIA. *

Kucnotel: coctaB, kiaccudukaius, HOMEHKIATypa, (U3MYECKHe M XHUMHYECKHE CBOWCTBa
(B3auMoielicTBHE C METalIaMU, OCHOBHBIMU OKCH/IaMU, OCHOBAHUSMH, COJISIMH, HAa TIPUMEPE COISTHON
U CEpHON KucaoT), *crmocoObl momydeHus.™ Psg axtuBHocTH MetaimoB H. H. bekertoBa. Conu
(cpennue): HOMEHKIATypa CoJied, *CrmocoObl TOMydYeHHUS®, B3aUMOJCHUCTBUE COJICH C METaJUIaMH,
KHCJIOTaMU, IeJI0YaMU U COJISIMU, TPUMEHEHUE.

[Tonstne 06 amM(pOTEPHBIX THIPOKCUAAX (HAa MpUMEpe IMHKA M *alroMHHUA™): *Xumuueckue
CBOICTBa (B3aMMOJEICTBHE C KUCIOTaMU U I1I€JI0YaMHU, pa3ioKeHHe MPU HarpeBaHUK) U MoJdy4yeHue. *

I'enernyeckas CBsI3b MEXAY KJacCaMHM HEOPraHMYECKUX COCIUHEHUN. ['eHeTnueckue psbl.

XUMHUYECKUN SKCIEPUMEHT: Kau€CTBEHHOE ONPEEICHUE COAECPKaHUs KHUCIOpOJa B BO3JYXE;
MOJTyYeHHE U W3yYeHHUE CBOMCTB KUCIIOPO/1a; HAOII0IeHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHHS M MPEKpalleHus: ropeHus (moxapa); 0O3HaKOMIIEHHE ¢ 00pasliaMy OKCHUJIOB U
OMHMCaHUE MX CBOMCTB; MOJyYECHUE W U3yUECHHUE CBOMCTB BOJOpoAa (ropeHue); HabroaeHne 00pas3IioB
BEIIIECTB KOJMYECTBOM | MOJIb; HCCIEI0BaHME OCOOCHHOCTEW pPAacTBOPEHHUs BEIECTB C Pa3IMYHON
pacTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MacCOBOW JOJEH pacTBOPEHHOTO
BEIIIECTBA; B3aMMOJICICTBHE BOJABI C METAaUIaMH (HAaTpUEM W KalbliieM) (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB); OMNpPEJEICHUE PACTBOPOB KHUCIOT U IIEJI0Ye ¢ NOMOUIbI0 HMHAWKATOPOB;
uccienoBaHle 00pa3lioB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOJEHHE W3MEHEHMUS
OKpPaCKH MHIUKATOPOB B PACTBOpaxX KUCJIOT U IeNoueii; n3ydenue B3anmoaeicteus okcuaa meau(Il) c
pacTBOPOM CEpHOM KHCJIOTBHL, KHUCIOT C MeTalylaMH, peakuuid HeWTpalu3aluy; IOoIydeHHe
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHHME OJHOTO METajlla JPYTMM K3 PAcTBOpPA COJMU; pEUICHUE
AKCIIEPUMEHTAJIBbHBIX 33/1a4 10 TeMe «BajkHelme Kiiacchl HEOPraHMUEeCKUX COESTUHEHUI.

[Iepnonnueckuit 3akoH u [lepuonnueckas cuctemMa XUMHYECKUX 371eMeHTOB /1. 1.

MenpneneeBa. CTpoeHre aTOMOB. XUMHYECKast CBA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

[lepBbie MOMBITKHA KiIAacCU(DUKAIMKA XUMHYECKUX 3eMeHTOB. [loHsATHE O Tpymnmax CXOIHBIX
9MEeMEHTOB (IIEJIOYHBbIE U IIEIOYHO3EMENbHbIE METaJUIbl, TaJOoTeHbl, HHEPTHBIE Ta3bl). *DJIEeMEeHTHI,
KOTOpBIe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U TUAPOKCUABI. *
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[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucteMa xuMmuueckux 3nemeHToB 1. . Menneneena.
Koportkonepuoanas u * mnmuaHonepuoHas™® ¢popmel [leproamueckoit cCHCTEMBbI XUMUYECKUX DJIEMEHTOB
. . Menneneena. [lepuoast u rpynmbl. PU3UYECKU CMBIC HOPSIKOBOIO HOMEPA, HOMEPOB MEpUOIa
Y TPYIIIIBI 3JIEMEHTA.

Ctpoenne atoMoB. CoctaB aTroMHBIX sifep. *M3oronbl.* DnekTponsl. CTpoeHUE AIIEKTPOHHBIX
o0ostouek aromoB TepBbix 20 xumudeckux dnneMenToB [lepuomudeckoii cuctemsl J[. . Menneneesa.
XapakTepucTUKa XMUMHUYECKOTO 3JIEMEHTa Mo ero mnojoxkeHuto B Ilepmoamueckoit cucreme [. U.
Menaeneesa.

*3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB 3JI€MEHTOB MaJbIX MEPHUOJOB U IJIaBHBIX MOATPYIII, B
3aBUCUMOCTH OT aTOMHOTO (MOpsaKoBOro) Homepa 3HaudeHue Illepuonuueckoro 3akoHa U
[Teproanueckoii cucTeMbl XUMHUUECKHUX 3JIEMEHTOB /ISl pa3BUTHsI Hayku U nipaktuku. 1. . Mennenees
— Y4€HBIN U TpaXKaaHuH.*

Xumunyeckas cBsi3b. KoBaneHTHas (MosispHas U HEMOJSPHAs) CBSA3b. *DIIEKTPOOTPULIATEIHLHOCTh
aTOMOB XMMHYECKUX 3JIeMEHTOB.* MloHHAs CBS3b.

Crenenb okucieHusi. OKUCINUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoiecchl OKUCIeHUS U
BoccTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUN OKCIEPUMEHT: H3yuyeHue oOpa3loB BEUIECTB METAIJIOB M HEMETALIOB;
B3aMMOJICCTBUE THUIPOKCHAA IIMHKA C PAcTBOpPAaMH KHUCJIOT U IIEJIOYEH; MPOBEJICHUE OIIbITOB,
WUTIOCTPUPYIOUINX TPUMEPhl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuil (ropeHue, peakiuu
pa3ioKeHUs, COCIMHEHHUS ).

MexnpenMeTHbIE CBSI3U

Peanuzanus MeXIpeIMETHBIX CBSI3eH IPU U3yUYEHHH XUMHHU B 8 KJIacce OCYILECTBIISETCS uepes
UCTIONIb30BAHME KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHSATHH, SBISIOMIAXCS
CHCTEMHBIMH JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHATHS: HAay4YHBIM (DaKT, TMHOTE3a, TEOpHs, 3aKOH, aHAJM3,
CHHTE3, Kiaccu(uKauus, NepruogUYHOCTh, HAOMIOIeHHE, SKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHNE,
MOJIETIb, SIBJICHUE.

dusnka: wmarepusi, aroM, OSJEKTPOH, TMPOTOH, HEWTPOH, WOH, HYKIWA, HW3OTOIIBI,
PaIoaKTHBHOCTB, MOJIEKYJIA, HIEKTPUUECKUH 3aps]], BEIIECTBO, TEJO0, 00BEM, arperaTHoe COCTOSTHHE
BEIIECTBA, ra3, pU3nuecKue BeIUUNHbBI, €AUHHUIIBI H3MEPEHHUs, KOCMOC, TUTAaHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

COJAEPKAHUE OBYYEHMUA B 9 KJIACCE

BemecTBo 1 XuMHuueckas peaxius

Ilepuoguueckuii 3akoH. Ileproguueckas cucrema xuMmuudeckux snemeHTtoB I, M. Menneneesa.
Crtpoenue aToMOB. 3aKOHOMEPHOCTM B M3MEHEHHUH CBOMCTB XMMHUYECKHMX 3JEMEHTOB IEPBBIX TPEX
MEpUOJIOB, KalWs, KaJbLMsl M UX COEAUHEHUM B COOTBETCTBUU C IIOJIO)KEHHUEM JIIEMEHTOB B
[lepuoauueckoil cucreme U CTpPOSHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHUIbl XUMHYECKOM CBSI3U. THUNBl KPUCTAUIMYECKUX PEHIETOK,
*3aBUCUMOCTb CBOICTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKH U BHJIa XUMUUECKOM CBA3U. *

Knaccugukaius 1 HOMEHKIIaTypa HEOPraHUIECKHUX BEIIEeCTB (MEKIyHApOAHAS U TPUBHATIBHAS).
XUMHUYECKUE CBOWCTBA BEIIECTB, OTHOCAILIMXCS K Pa3IMYHbIM KJjlaccaM HEOPTaHUYECKUX COCIMHEHHH,
TFeHETUYECKas CBSA3b HEOPraHMUECKHUX BEIIECTB.

Knaccudukanms XUMHUECKHX peakUui IO pa3IMyHbIM IpHU3HAKAM ([0 YUCIYy U COCTaBY
YYacCTBYIOIIMX B PEaKIMH BEIIECTB, M0 TEIUNIOBOMY 3((eKTy, M0 U3MEHEHUIO CTENEeHEeH OKUCIeHUs
XUMUYECKHUX JIEMEHTOB, *10 0OPAaTUMOCTH, TI0 YYACTHIO KaTaau3aropa).® DK30- U SHIOTEPMHUUECKUE
peakiun. *Tepmoxumuueckue ypaBHeHus. *

*[lonsiTie 0 ckopocTH XMMHYecKOl peakuuu. [loHsTue 00 0OpaTUMBIX U HEOOPATUMBIX
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XMMHMYECKHUX peakuusax. [IoOHATHE 0 TOMOTE€HHBIX U I€TEPOTeHHBIX peakuuax. [IoHsaTHe 0 XUMUYECKOM
paBHOBecuM. CMellleHne XUMUYECKOT0 paBHOBecus. DaKTOPHI, BIAMSAIONIME Ha CKOPOCTh XUMUYECKOU
PEaKIMU U MOJIOKEHUE XMMUUYECKOI0 paBHOBECHS. *

OKHUCITUTENTbHO-BOCCTAHOBUTENIbHBIE  PEaKIUH, OJJCKTPOHHBIM  OalaHC  OKHCIUTEIbHO-
BOCCTaHOBUTEJIBHON peakuuu. COCTaBlIeHNE YPABHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX pEeaKIUn
C MCIIOJIb30BAHUEM METO/1a SJICKTPOHHOTO OasaHca.

Teopus 2MEKTPOIUTHYECKON TUCCOLMALUU. DJIEKTPOJIUTHYECKAsT JUCCOLUALUA. DIEKTPOJIUTEI
U HEINEeKTPoJuThl. KaTHoHbl, aHMOHBI. *MeXaHU3M JUCCOIMALMU BEIIECTB C Pa3IUYHBIMU BUIAMHU
xuMudeckol cBs3u. [lonstue o crenenu gucconuannu.™ CuibHbIE U ClIA0bIe 3JEKTPOIIUTHI.

Peaxiun nonnoro oOMeHa. Y cJI0BUsI MPOTEKAHUS pEaKIiii MOHHOTo oOMeHa 10 KoHna. [lomHbie
U COKpalIEHHBIC HOHHBIE YPaBHEHUS peakuuii. XMMHYECKUE CBOMCTBA KUCIOT, OCHOBAHUM U COJIEH B
CBETE IIpeICTaBICHUM 00 31eKTponuTryeckoi rucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakiiuu
Ha KaTHOHbBI M aHUOHBIL: XJIOpUA-, OPOMUJ-, HOAUI-, CYIb(aT-, KapOOHAT-, CUIMKAT-, pochaT- AaHUOHBI;
TUAPOKCH]I-MOHBI, KATUOHBI aMMOHUSI, MarHus, Kajblus, allOMUHUSA, kene3a (2+) u (3+), meau (2+),
LIMHKA, IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX.

XUMUAYECKUN OKCIIEPUMEHT: O3HAKOMIICHUE C MOJCISIMUA KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYeCKUX BELIECTB — METANIOB M HEMEeTasIoB (rpagura M ajimasa), CIOKHBIX BEIIECTB
(x7mopuma HaTpus); HMCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOH peakuMu OT BO3JEHCTBUSA
pasiuuHbBIX  (PAKTOPOB; MCCIEAOBAaHUE HIIEKTPOIIPOBOJHOCTH PACTBOPOB  BEIIECTB, IIpolecca
JMCCOLIMALIMU KUCIIOT, LIEJI0Ye U cosiell (BO3MOXHO MCIOJIb30BAaHUE BUIEOMATEPUAIIOB); IIPOBEICHHUE
OIIBITOB, WJUTIOCTPUPYIOLIMX IPU3HAKU MPOTEKAHUs Peakluil MOHHOro oOMeHa (00pa3oBaHUE OCA/Ka,
BBIJICJICHUE Tra3a, 00pa3oBaHME BOJIbl); OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHUCIUTEIbHO-
BOCCTAaHOBUTEINIBHBIX peakuui (TopeHue, peaklUM pasjIoXKeHUs, COCJUHEHHUs); pPAClO3HABAHUE
HEOPraHMYECKUX BEIIECTB C IOMOINbIO KAuyeCTBEHHBIX pEaKIMM Ha HOHbBI; pELICHUE
9KCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeraisl u ux coeIMHEHUs

OOmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTETIEHU
okucneHus. CTpoeHue u pu3nuecKue CBOCTBA MPOCTHIX BELIECTB — IaJOr€HOB. XUMHUECKUE CBOMCTBA
Ha mpuMepe Xxjopa (B3auMOJAEWCTBHE C MeTallylaMH, HEMETalllaMd — BOJIOPOJAOM U KHCIIOPOJIOM,
*menoyamu™®). Xnoposogopoa. CossiHas KUCIOTa, XMMUUECKUE CBOICTBA, *NodydeHne™®, mpuMeHEHHeE.
* JleficTBHE XJIOpa M XJIOPOBOJOPOAa HA OPraHU3M YeJIOBeKa. * BakHeHIne XJIOpHUIbl M UX HaXO0XKJICHHUE
B IIPUPOJIE.

O6mrast xapakTepucTrka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB KHCIOPOaa
U cepbl. XapaKTEPHbIE CTENIEHN OKUCIICHUS.

CrpoeHue u (Qu3NYECKUe CBOWMCTBA MPOCTHIX BEUIECTB — KHUCIOPOJAA U CEpPbl. AJIIOTPOIHBIE
MOJU(UKAIIMH KUCIOPOAA U cepbl. XUMUYECKHUE CBOMCTBA Cepbl (B3aUMOICHCTBHE *C HEMeTalIaMu™ —
BOJOPOJOM M KHCJIOPOJIOM, METajulaMH, *KOHIIEHTPUPOBAHHBIMHU a30THOM M CEpPHOM KHCIOTaMu).*
CepoBoniopoi: cTpoeHue, pU3NUYecKue M XMMUYECKHE CBOWCTBA (KHUCIOTHBIE U BOCCTAHOBUTEIbHBIC
cBoiicTBa). OKCUBI cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKcuaoB. CepHas KucioTa: (u3n4yeckue u
XUMHYECKHe cBorcTBa (obmue u cienuduueckue). Conu cepHOl KHCIOTHI, KAYECTBEHHAs PeaKIus Ha
cynabdar-uoH. CepHucras Kuciaora. *XHMHUYECKHE pEaKIMM, JIeKallue B OCHOBE IPOMBIIUIEHHOIO
crioco0a moryueHus cepHoil KucnoTel. * HaxoxeHnue cepbl u e€ coennuHeHuid B npupoze. llpumenenne
Cephbl U €€ COeIMHEHUH B OBITY U B IPOMBIIUIEHHOCTH. * XUMHUECKOE 3arpsI3HEHUE OKPYXKAIOILEH cpebl
COCAMHEHUSIMH cepbl (KHUCIOTHBIE MOXKIM, 3arpsA3HEHHE BO3JIyXa M BOJOEMOB), CIIOCOOBI €ro
npeAoTBpamieHus. *

OOwiast xapakTepuCTUKa 37eMeHTOB VA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB a30Ta H
dbocdopa, xapakTepHbIE CTENICHU OKUCICHUSI.

A30T, pacipocTpaHeHue B NIPUPOJE, GU3NUECKUE U XMMUYECKHE CBOMCTBA (B3aMMOACHCTBHE C
MeTaJlJIaMU U HEMETaJulaMU - KUCJIOPOJAOM M BoaopoaoM). Kpyroopor azora B mpupoae. AMMHUaK:
¢usnyeckue M XUMHUYECKHE CBOICTBAa (OKHUCIEHHE, OCHOBHBIE CBOWCTBAa BOJHOIO pacTBOpA),
*nomydyenne® u npumeHenune. ConM aMMOHHUS: COCTaB, (U3MYECKHME W XUMHUYECKHE CBOMCTBA
(paznoxeHue, B3aUMOJEICTBHE CO IIeN04aMu), NpUMeHeHue. KauecTBeHHas peakuus Ha MOHbI
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aMMOHHUs. A30THas KUCIOTa, €€ (QU3MYECKHe W XMMHUYECKHE CBOWCTBA (00mMe U crenuduieckue),
*momyuenue.* Hutpatel (paszmoskeHue). A30THCTass KucioTa. VIcronb3oBaHWE HUTPATOB U COJNEH
aMMOHHS B KaueCTBE MHHEPAIbHBIX YI0OpeHHH. *XuMHYeckoe 3arps3HeHHE OKpY Karollehd cpeibl
COCMHEHUSIMH a30Ta (KUCIIOTHBIE IO/, 3arpsi3HEHNE BO3/1yXa, IOYBbI U BOOEMOB). *

dochop, *amnorpomHsle mMomudukamuu (ochopa,* GHUMUECKHE M XUMHUYECKHE CBOWCTBA
(B3aMMOACHCTBUE C MeETaUIaMH, HEMeTaJulaMH, *KOHIICHTPUPOBAHHBIMM a30THOM H CEpHOM
kuciotamu).* Oxcup pocdopa (V), oprodhochopHas kuciaora: Gpuznyeckre U XMMUIECKHUE CBONCTBA,
*nomydenue.* *IIoHsATHE 0 MUHEPAIBHBIX YI00pPEHUSAX: HUTPATHI U (pocdatsl. [IoHATHE 0 KOMITIEKCHBIX
ynoopenusx.* OOmas xapakTepuctuka 3eMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB
yriepoja U KpeMHHUs. BaleHTHOCTh U XapaKTepHbIE CTEIIEHH OKUCIICHUS aTOMOB YTJIepoa U KPEeMHHUSI.
Pacrnipoctpanenue yriepoja B MpUpo/Ie, XapaKTEPHbIE CTETIEHU OKUCIICHUS.

VYruepon, anorpornnsie Moaupukanuu (rpadur, anmas), Gu3udeckre 1 XUMUYECKUEe CBOMCTBA
MIPOCTHIX BELIECTB (B3aUMOJACHCTBHE C METAIJIaMH, HEMETaUIaMU, *KOHIICHTPUPOBAHHBIMH a30THOM U
cepHoit kucnoramu)*. AncopOrus. KpyroBopor yriepoma B mpupone. OKCuabl yriepona, HX
(u3nyecKkre U XMMHYECKHE CBOMCTBA, MOJMyUYE€HUE U IMPUMEHEHHUE, JeWCTBUE Ha OpPraHu3M YeJIOBeKa.
*JKosorndyeckue npooiIeMsl, CBsI3aHHbIE ¢ okcuaoM yriepoaa(IV); rumoresa rio6aibHOTO MOTETICHHUS
KJIUMaTa; MapHUKOBBIN 3QdekT.* YrompHas Kuciaota U e€ coilu, uX (U3MUECKHe U XHUMHYECKUe
CBOWCTBa, *rosryueHue U npuMeHeHne.* KadecTBeHHast peakuus Ha KapOoHaT-HOHBI. Vcnonap3oBaHne
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO03sIICTBE.

OOume mpexacraBieHusi 00 OCOOCHHOCTSX COCTaBAa W CTPOCHHS OPraHUYECKUX COEAMHEHHM
yriaepoaa (Ha mpuMepe MeTaHa, dTUJIeHa, ATAHOJA, YKCYCHOM KHCHIOThI. *MX coCcTaB M XUMHUYECKOE
crpoenue. Kinaccudukanus opranudeckux BemecTs.* [ToHsTHE 0 OMOTOrHYECKH BaXKHBIX BEIIECTBAX:
KUpax, OesKax, yriieBoJax — U UX POJIM B )KU3HH YelloBeKa. *MarepuanbHOe eJMHCTBO OPraHUYECKUX
Y HEOPTraHWUYECKUX COSAMHEHHM. *

Kpemuuii, ero ¢puznyueckue u XuMHUECKHE CBOWCTBA (Ha MpUMeEpe B3aUMOACHCTBUS C METAJUIAMU
U HeMeTauiamMu), *monydeHue™ u mnpuMeHeHue. *CoenuHeHUsS KpeMHUs B mpuponae. OOmiue
npencraBieHuss o0 oxcuae kpemHus(IV) u xpemnueBoil kucinote. Cunukatel, (U3NYECKUE U
XMMHAYECKHE CBOICTBA, MOJYYCHHWE W NPUMEHEHHWE B OBITY, MPOMBIIUICHHOCTH (B MEIUIIMHCKOM,
JNEKTPOHHOM, CTPOUTENbHOM M 1p.). BaxkHelne cTpouTenbHbIE MaTepHalbl: KEPaMHKa, CTEKIIO,
LIEMEHT, O€TOH, kene300eToH. [IpobiieMbl 6€30MacHOT0 UCI0JIb30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B
MMOBCETHEBHOM JKU3HMU. *

XUMUYECKHIA SKCIIEPUMEHT: U3y4YeHHe 00pa3lioB HEOPTAaHNIECKHUX BEIIECTB, CBOMCTB COJISTHOM
KHCIIOTBI; TPOBEJACHHE KauyeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI M HAOMIOJEHHE IMPU3HAKOB HX
MPOTEKAHUS; OTBITHI, OTpaXKArOIUe PU3MIECKUE U XUMHUUECKHE CBOMCTBA IFAJIOTEHOB M UX COSAMHEHUH
(BO3MOXKHO  HCMOJB30BAaHHWE BHUAECOMATEPHANIOB); O3HAKOMJIeHHE ¢ oOpa3lnaMu  XJIOPUIOB
(ramoreHu70B); O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHHE
BUJEOMATEpUANIOB);  HaOIMIOJEeHWE  mpoliecca  OOyriMBaHUS —~ caxapa  MOJ  JEHCTBUEM
KOHLIEHTPUPOBAHHOM CEpPHOM KHUCIIOTHI, W3Y4YEHHE XMMHUYECKMX CBOWCTB pa30aBJIEHHON CcepHOU
KHUCJIOTBI, TPOBEIEHUE KAueCTBEHHOM peakluu Ha cyab(aT-noH U HaOloJeHHe MNpu3Haka eé
MPOTEKaHMs; O3HAKOMJIEHHE C (U3myeckuMu cBoOMcTBaMM a3oTa, (ocdopa M MX COeIUHEHUN
(BO3MOXHO HCHOJB30BaHME BHJIEOMAaTEpUaIOB), oOpa3namMu a30THBIX U (OCOPHBIX yAOOpEHMIL;
MOJTydYeHNe aMMHUaKa U U3yYeHHUE eT0 CBOMCTB; MPOBEICHNE KaUeCTBEHHBIX PEaKINii HAa HOH aMMOHUS
1 hocdaT-noH 1 N3ydeHNE MPU3HAKOB UX TPOTCKAHHS, B3aUMOJICHCTBHAE KOHIICHTPUPOBAHHON a30THOM
KHCJIOTBI C MeAbl0 (BO3MOXHO HCIIOJIb30BAHWE BHJIEOMATEPHUAJIOB); M3Y4YeHHE Mojenei
KpUCTaJNIMYECKUX pEeHIETOK ajamasa, rpaduTa; 03HaKOMIJIEHHE C IPOIIECCOM aJICOPOIIMH PACTBOPEHHBIX
BELIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM MPOTHBOTa3a; MOJy4YEHHE YTJIEKHCIOro Tra3a u
W3yYEeHHE €ro CBOWCTB; NPOBEJCHHWE KAYEeCTBEHHBIX pEaKIUii Ha KapOOHAaT- W CHJIMKAT-HOHBI
U U3yuyeHHe TMpPHU3HAKOB WX  IPOTEKAaHUS; O3HAKOMJIGHHE C  MNPOAYKUHMEH  CHIMKATHON
MIPOMBIIIUIEHHOCTH; PEUICHHE AKCIEPUMEHTAIBHBIX 33134 10 Teme «BakHeWIne HeMeTaibl U MX
COETUHEHUS.

Mertasibl U X CO€AMHEHUS

OO61as xapakTepucTUKa XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUH UX MOJIOKEHUS
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B Ilepuonnueckoir cucreme xumudyeckux nsaemeHTOB J[. . MeHneneeBa W CTpOEHUS aTOMOB.
Crpoenue MetaiyioB. Mertamauyeckass CBS3b W METAUIMYECKAas KPUCTAJUIMYECKAs PEeIIETKa.
DIJIEKTPOXUMHUYECKUN psii HANPSHKEHUM MeTaiuioB. PU3NYECKHE U XMMHUYECKUE CBOMCTBA METAJIOB
(B3amMoOJeiCcTBHE C KHCIOPOIOM, BOJOW, KucloTamu). *OOmmue crnocoObl MONTYYEHUS METAJIIOB.
[TonsiTHE 0 KOPPO3UHU METAJIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyTyH,
TIOPATIOMUHUHN, OpOH3a) ¥ UX MPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH .. *

[[{eounsle MeTamibl: nojoxxenue B [lepuoanueckoil cucteme xumudeckux snemeHTos /I. U.
Menpeneesa; ctpoenre atoMoB. Haxoxpaenue B npupojge. Pusznyeckue U XMMUUYECKHE CBOMCTBA (Ha
npuMepe HaTpust ¥ Kanus). OKCUIbI M TUIPOKCHUIBI HATpUs U Kajus. [[puMeHeHune menoYHbIX MeTalIoB
U UX COEOUHEHHUIA.

[[lerouHO3emMenbHBIE METAUIBI MarHUi M KajabUui: moJjiokeHue B llepuogmueckoit cucreme
xuMuueckux sneMeHToB JI. M. MenaeneeBa; CTpOCHHE HX aTOMOB; HAXOXKJICHUE B MPHUPOJIE.
duznyeckre U XUMUYECKUE CBOMCTBA MAarHus U Kaiublus. BaxkHelye coequHeHUs Kalblus (OKCH],
ruapokcu, conu). *JKECTKoCcTh BOMBI M CIIOCOOBI €€ ycTpaHeHus. *

Amomunuii: nonoxenue B Ilepumonmnueckoid cucrtemMe Xxumuueckux anemeHtoB [, M.
MeneneeBa; CTpOCHHE aToMa; HaxoxkjaAeHHe B mpupoae. dusmyeckue U XUMHUUYECKHE CBOMCTBA
anmoMuHus. AM(OTEpHbIE CBOWCTBA OKCUIA U TUIPOKCHUIA AIFOMHHHUS.

JKeneso: nonoxenue B Ileprnoaudeckon cucreme xumudeckux 3eMeHToB [[. M. Menneneesa;
CTpOCHHE aToMa; HaxoxkJIeHue B mnpupoje. Dusznueckue U XUMHUECKHE CBOMCTBa JKeje3a
(B3auMoOZIEHiCTBHE C METAJUIAMU, KUCIOTaMH U cojisiMu). OKcuapl, ruapokcuasl U coiu sxenesa(ll) u
xene3a(lll): coctas, cBoiicTBa U *monydenue. *

XUMHUYECKUN OSKCIEPUMEHT: O3HAKOMIJICHHE C O00pa3laMd METAJIOB U CIUIABOB, UX
(U3MYECKUMHU CBOWCTBAMU; M3yUEHUE PE3yJbTaTOB KOPPO3UU METALIOB (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJCUCTBHUS OKCHJA KaJbLHUSI W HATPUS C BOJON (BO3MOXKHO
WCIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEJOBAHUE CBOMCTB KECTKOM BOBI; MPOIlecca TOPEHHUSI Kele3a
B KHCJIOpOJie (BO3MOXHO HCIOJB30BaHUE BUCOMATEPUAIOB); MTPU3HAKOB MPOTEKAHUS KauyeCTBEHHBIX
peaknuii Ha WOHBI (MarHus, Kaublus, amroMuHus, nuHka, xenesa(ll) um xenesa(Ill), memu(Il));
HaOJIIOJICHUE W OIHUCAHHE IMPOIECCOB OKpAIIMBAHUS TUIAMEHW HOHAMHU HATpUsS, Kalus W KaJbIUs
(BO3MOKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB); HCCIeOBaHHE aM(OTEPHBIX CBONCTB THIPOKCHIA
AITIOMUHUS ¥ TUAPOKCHUIA IUHKA; PEIICHUE IKCIIEPUMEHTATIBHBIX 3a/1a4 110 TeMe «BakHeilime metanibt
U UX COCIUHEHUS.

XuMUS U OKpyKarolias cpena

*HoBble MaTepHraibl M TEXHOJIOTHH. BerecTBa u MaTepuaibl B MOBCEIHEBHOM KU3HHU YETIOBEKA.
XuMmusi 1 370poBbe. be3onacHoe HCMoNb30BaHUE BEIIECTB U XMMHUECKHUX peakiuil B ObITy. IlepBas
TIOMOIIIb MPY XUMUYECKUX 0YKOTaxX U OTpaBlieHUsX. OCHOBBI 9KOJIOTHYECKOM IPaMOTHOCTH. *

*XUMHUYECKOe 3arpsi3HEHHE OKpYXaroliel cpeabl (MpeienbHas MOMyCTHUMas KOHIICHTpAIUs
BemecTB — [1/IK). Ponb xumuu B perieHnH 3K0I0rHuecKux npoodsuem.™

*[IpupoaHbIE WCTOYHUKU YTIIEBOAOPOIOB (Yroiib, MPUPOAHBIN ra3, He(Th), MPOIYKTHl HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH. *

XUMUYECKUN SKCIIEPUMEHT: U3Yy4YEeHHE OO0pas3IOoB MaTepuanoB (CTEKIO, CIUIaBBl METAaJIOB,
MOJIMMEPHBIE MaTEPHAIIbI).*

MexnpenMeTHbIE CBSI3U

Peanusanus MeXnpeaMeTHBIX CBsI3el MPU U3yUYEHUU XUMHHU B 9 Kilacce OCYIIECTBIISETCS Yepes
WCIONIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK W TOHSATHH, SBISIONUXCS
CUCTEMHBIMU JIA OTOCIIBHBIX HpeI[MeTOB GCTCCTBGHHO-HayLIHOFO IIUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIC MOHSATHUS: HAay4YHBIM ()akT, TUMOTE3a, 3aKOH, TEOPHsl, aHAIU3,
CHHTE3, KJIaCCI/I(bI/IKaHI/IfI, HGpI/IOJlI/ILIHOCTI), Ha6J'II-O)I€HI/I€, 3KCHCpI/IM€HT, MO)IeJ'II/IPOBaHI/Ie, I/ISMCPGHI/IC,
MO/IETIb, SIBJICHUE, TAPHUKOBBIN (D (PEKT, TEXHOTOT S, MAaTEPHAIIBL.

®usuka: wMarepus, aTroM, DJJIEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUJI, HN30TOIHI,
PaaMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsij, MPOBOJHUKH, MOIYINPOBOJIHUKH, TUIIEKTPUKH,
(hoTOd7IEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTb,
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KpUCTaJNTNYECKass PemeETKa, CIUIAaBbl, (PU3WYCCKHE BEIMYUHBI, CIUHHIIBI M3MEPEHHs, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CONHIIE.

buonorus: ¢otocunre3, npixanue, Owocdepa, sKocHcTeMa, MHHEpPAIbHBIE YyIOOpEHHUS,
MUKPO3JICMCHTELI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCILICCTBA.

I'eorpadus: atmocdepa, rugpocdepa, MHHEPAIBI, TOPHBIC MOPOJIBI, MOJE3HBIE UCKOMAEMBbIE,
TOIUIMBO, BOJHEIE PECYPCBHI.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O IIPEIMETA «XUMMUSD»
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

B nenom pesynbTaThl ocBoeHus oOydatomumucs ¢ 3[1P yueoHOoro mpenMera « XUMHUSD» TOJKHBI
coBmajath ¢ pesyiabTatamu PenepasibHON paboueil mporpaMMbl OCHOBHOTO OOIEro oOpa3oBaHUA.
Haubosee 3HAaUUMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

JIMuHOCTHBIE PE3YIBTATHI OCBOCHUS IPOTPAMMBbI OCHOBHOT'O 00IIIETO 00pa30BaHUS IOCTUTAIOTCS
B X0/i¢ OOyuYeHUS XUMUU B €AMHCTBE Y4E€OHON U BOCIHUTATEIbHON JIEATEIHHOCTH B COOTBETCTBUU C
TPAJIULUOHHBIMU POCCUNCKUMU COLMOKYJBTYPHBIMU U JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE IMpaBWJIaMd M HOPMaMu TIOBEIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUs, CAMOPa3BUTHUS U COLMAIM3ALMY 00yYaroINXCS.

JIndHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH 00YUYaOIIUXCSI PYKOBOJCTBOBATHCS CUCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI U pacIIiPEHHE OIIbITA JESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) maTprOTUYECKOr0 BOCIIUTAHUS: IEHHOCTHOTO OTHOIICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY W HAyYHOMY HACIIEIUI0, TMOHMMAHMS 3HAYEHHUS XHUMHUYECKOM HAyKH B JKU3HHU
COBPEMEHHOr0 00IlecTBa, CIOCOOHOCTH BIIAJETh JIOCTOBEPHOW HH(pOpManueld o MeperloBbIX
JOCTH)KEHHMSIX U OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAay4HBIX
3HaHUSIX 00 YCTpPOHCTBE MHpa U OOIIECTBA;

2) TpaxJaHCKOTO BOCHHUTAHMSA: TMPEACTABICHUS O COLMANBHBIX HOpMax U IpaBHIaX
MEXIIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHHUKAaTHBHOH KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, y4eOHO-HCCIeI0BATENbCKOM, TBOPYECKON U JPYrHX BUIAX JESATENbHOCTH, TOTOBHOCTH K
pa3HOOOpPa3HOW COBMECTHOM J€ATENbHOCTU IMPU BBINOJHEHUM Y4eOHBIX, [1O3HABATEIbHBIX 3a/ad,
BBIMIOJTHEHUH XUMHUYECKUX OKCIEPHUMEHTOB, CO3JaHUHM y4YeOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO W B3aWMOIIOMOIIM B TIPOILIECCE 3TOW Y4eOHOH JAeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MOBEICHHE U ITOCTYIIKU CBOUX TOBAPUILIEH C TO3ULIMA HPABCTBEHHBIX U TPABOBBIX HOPM
C Y4€TOM OCO3HAHMS NOCIEICTBUN ITOCTYIKOB;

3) UEHHOCTH HAy4YHOTO MO3HAHHS: MHPOBO33PEHYECKUX TPEICTABICHUNA O BEIIECTBE WU
XMMHUYECKON peakluu, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABIISIOLINX
OCHOBY JUIsl TIOHMMAaHMsI CYIIHOCTM HAy4HOM KapTUHBI MHUpa, MpPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIbI, B3aUMOCBA35IX YEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XUMHH B
ITO3HAHMH ITHUX 3aKOHOMEPHOCTEM;

[I0O3HABATEJIbHBIX MOTHBOB, HAIlPaBICHHBIX Ha I[IOJIy4YEHHE HOBBIX 3HAaHUH IO XUMUH,
HEOOXOIUMBIX sl O0BSICHEHUS HAOII0Ja€MbIX MPOIIECCOB M SIBICHUIA;

MO03HABATEJIbHOM, HMH(OPMAIMOHHON W YHTaTEIbCKOM KyJIbTYpbl, B TOM YHCJIE HaBHIKOB
CaMOCTOSITENIbHOM paboThl € Yy4eOHBIMM TEKCTaMM, CIPABOYHOW JIUTEPaTypOH, JOCTYMHBIMHU
TEXHUYECKUMU CPEeICTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOY4YeHHI0O W TO3HAHHIO, JTIO003HATEIHLHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOM M HCCIEIOBATENbCKOM JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpPaBJIEHHOCTU U YPOBHS 00yUYeHHS B IajbHEHIIEM;

4) QopMupOBaHUS KyJIbTYphl 3A0POBBS: OCO3HAHUS IEHHOCTH JKU3HU, OTBETCTBEHHOTO
OTHOILIEHHUSI K CBOEMY 37I0POBbIO, YCTAHOBKU Ha 370pOBBIA 00pa3 »KH3HU, OCO3HAHUS MOCIEACTBUN U
HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJIEHHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHUs), HEOOXOAUMOCTH
coOroieHUs MTpaBIJ1 0€30MaCHOCTH MPHU OOPAILIEHNH C XUMHUUYECKHUMHU BELIECTBAMU B OBITY U peaibHOU
KU3HU;
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5) TpyIOBOro BOCIUTAHHUS: HHTEpPEca K MPAKTUYECKOMY H3y4eHHUIO Npodeccuil u Tpyaa
Pa3IM4YHOTO POAA, YBAXKEHHUE K TPYy U PE3yJIbTaTaM TPYIOBOM IEATENBHOCTH, B TOM YHCJIE HA OCHOBE
IIPUMEHEHHS MPEIMETHBIX 3HAHUM 1O XMMHUH, OCO3HAHHOI'O BbIOOpa MHIMBUAYAIBHOW TPAEKTOPUHU
MPOJOJKEHUsT 00pa3oBaHUs C Y4YETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,
OO0IIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEUTHOM MPO(heCCHOHATBHON IeATEIbHOCTH U PAa3BUTHUS
HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJalITUPOBATHCS B IPO(ECCHOHAILHON CPeAe;

6) 9KOJIOTMYECKOT0 BOCIUTAHUS: 3KOJIOIMYECKH 11€I1ecO00pa3HOro OTHOLICHUS K MPUPOAE Kak
HUCTOYHUKY >KM3HU Ha 3eMJle, OCHOBE €€ CyIEeCTBOBAaHWUSA, IOHMMAaHHA LEHHOCTH 3I0POBOrO H
6e3omacHOro o0Opasza KHM3HM, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY U
NICUXWYECKOMY 3/0pOBBIO, OCO3HAHUs LIEHHOCTH COOJIIOJCHMS IpaBUil OE€30IaCHOTO MOBEIEHHS IpHU
paboTe C BelecTBaMu, a TAaK)Ke B CUTyalUsAX, yTPOXKAIOIIUX 30POBbIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH IPHUMEHATh 3HAHUSA, MOJIydaeMble NPU U3YYEHUU XUMUHM, JJI pelIeHus 3ajaad,
CBA3AHHBIX C OKPYXKAIOLICH MPUPOJHON CPENOMW, IMOBBIIIECHUS YPOBHS 3KOJOIMYECKOW KYJIBbTYpHI,
OCO3HAaHMA TJI00ATBHOIO XapaKTepa 3KOJOIMYECKUX MpoOieM M IyTell MX peuleHus MOCPeACTBOM
METOJ0B XUMHH;

DKOJIOTHYECKOTO  MBIIUICHHUS, YMEHUS pYKOBOJICTBOBAaTbCS MM B  IIO3HABATEIIBHOM,
KOMMYHHMKATUBHOM U COLIMAJIBHOMN IIPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS 00pa30BaTEIbHON MPOrPaMMBI 10 XUMUHU OTPAKAIOT
OBJIQJICHUC YHUBEPCATLHBIMH ITO3HABATEIIBHBIMU JICHCTBUSAMH, B TOM YHCJIC:

1) 0a30BbIC TIOTUYECKUE JCHCTBHSI: BBISBIISATH IPUYUHBI U CIIEACTBHS IPOCTHIX XUMHUECKUX
SIBICHUH;  OCYIIECTBIISATh CpPaBHEHHE, KIACCU(PUKAIMIO XWMHUYECKHX BEHIECTB 110 3aJlaHHBIM
OCHOBAHUSIM U KPHUTEPHUSIM ISl YKA3aHHBIX JIOTUYECKUX OINEPAIHii; CTPOUTH JIOTUYECKOE CYXKICHUE
mocje MPeIBapUTEIIFHOTO aHAN3a, BKIIIOYAIONIEE YCTAHOBJICHHUE MPHUYUHHO-CIICACTBEHHBIX CBS3EH
CO3/1aBaTh, MPUMEHSTH U MPE0OPA30BBIBATH 3HAKH M CUMBOJIBI, MOJICIIH ¥ CXEMBI JIJISl PeIIeHUs] YIeOHBIX
Y TO3HABATEJBHBIX 33/1a4 C MMOMOIIIBIO TeIarora; MPOTrHO3UPOBATh BO3MOKHOE PA3BUTHE XUMHUYECKIX
MIPOIIECCOB U UX MOCIE/ICTBUS;

2) 0a30BbIe HCCIIEIOBATENBCKHE JICHCTBUS: C TOMOIIBIO MeJarora MPOBOJUTh XUMHUYESCKHHA
OTIBIT, HECJIOXKHBIA IKCIIEPUMEHT, JUIsl YCTAHOBJICHHSI OCOOEHHOCTEH OO0BEKTa M3YUCHHsI, TPUUNHHO-
CJICICTBEHHBIX CBSI3¢d W 3aBHCUMOCTEH OOBEKTOB MEXIy COOOW; C TMOMOIIBIO Iemarora Wiu
CaMOCTOSITENILHO (DOPMYITHPOBATH 0OOOIIECHHUS ¥ BEIBOJIBI 110 PE3YJIbTaTaM IMPOBEJICHHOTO HAOIIOICHNUS,
OTIBITa;

3) pabota ¢ mHpopMaIueil: BBIABIATh AePUIUTH WH(DOPMAIIUU, NaHHBIX, HEOOXOIUMBIX
JUISL pelIeHUs] MOCTaBJICHHOW 3a7auu; MpeoOpa3oBbIBaTh MH(GOPMAIMIO W3 OJHOTO BHIA B JAPYrOd
(Tabnuiy B TEKCT W Tp.); UCKATh WIH OTOUpaTh MH(M)OPMAIIUIO WU JaHHBIC U3 UCTOYHHKOB C YUYETOM
MIPEAJIOKEHHOW YUEOHOM 3a/1aul U 3aJIaHHBIX KPUTEPHEB.

OgnajieHre YHUBEPCATBHBIMH y4€OHBIMA KOMMYHUKATHBHBIMH JICHCTBUSMU:

OpTaHU30BHIBATh Y4eOHOE B3aUMOJICHCTBHE B rpymIie (OMpeaessaTs o0Ime e, pacipeaesaTh
POJIH, JOrOBAapPUBATHCS JIPYT C IPYTOM H T. [I.).

C TOMOIIBIO TEarora WM CaMOCTOSTENBHO COCTAaBJIATH YCTHBIE W THChMEHHBIE TEKCTHI C
UCMOJIb30BAHUEM WIUTIOCTPATUBHBIX MAaTEPUAJIOB JUIsl BHICTYIUICHUS IIEpe]] Ay AUTOPHUEH;

OpPTraHU30BBIBAaTh Y4eOHOE COTPYIHMYECTBO M COBMECTHYIO JACATENBHOCTh C YYUTEIEM H
CBEpCTHMKaMM; paboTaTh MHIMBUAYAIbHO M B TpyNIe: HAaXOAUTh OOIlee pelIeHHe U pa3pelaTh
KOH(JINKTBHI HA OCHOBE COTJIACOBAHHMS ITO3UINI M y4eTa HHTEPECcOB; (OPMYIHPOBATH, APTYMEHTHPOBATH
U OTCTaWBaTh CBOE MHEHHUE;

OLICHMBATh KAueCTBO CBOETO BKJIaga B OOMMH MPOAYKT, NPUHUMATH H Pa3AeisiTh
OTBETCTBEHHOCTH U MPOSBIATh FTOTOBHOCTb K IIPEJOCTABICHUIO OTYETA Mepe]l IPYIIOM.

OBnajieHre yHUBEPCATbHBIMU YU€OHBIMU PETYISTUBHBIMU J€HCTBUSAMMU:

oOHapykuBaThb M (OpMYJIUpPOBaTh Y4eOHYIO MpoOsieMy, ONpeAensaTh Ielb Yy4eOHOH
TeSITeTbHOCTH;
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BIAJIETh OCHOBAMHU CAMOKOHTDOJIS, CaAMOOLECHKH, INPUHATUS PELICHWH U OCYIIECTBICHUS
OCO3HAHHOTO BBHIOOpPA B yueOHOI U MMO3HABATEILHON IEATEIILHOCTH;

COOTHOCUTBH CBOM JEHCTBHS C INIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIIATh KOHTPOJIb CBOEH
NeSITeTbHOCTH B TIpOIlecce JOCTIKEHHS pe3yibTara, ONpEeAeNsTh CIOCOObI NEHCTBHH B paMKax
NIPE/UIOKEHHBIX YCIOBUH M TpeOOBaHWM, KOPPEKTHUPOBATh CBOM JACHUCTBUS B COOTBETCTBUU C
HU3MEHSIOIIEHCS CUTYallueH;

JlaBaTh aICKBaTHYIO OLICHKY CUTYallUH U IIPeJyUIaraTh IUIaH €€ U3MCHEHHS;

NPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHUH Y4eOHOH 3a/1a4H;

[IOHUMAaTh HMPUYHMHBI, IO KOTOPHIM HE OBbLI JOCTUTHYT TpeOyeMbli pe3yibTaT AEATeNbHOCTH,
OTIpEeIeNIATh TIO3UTUBHBIC U3MEHEHUS M HAaIIPaBJICHUs, TpeOyroIue nanbHenenl paboThl;

OCO3HAaHHO OTHOCUTBCS K JPYTOMY YEJIOBEKY, €T0 MHEHHIO.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJIbTATOB IO OCBOCHHUIO 0053aTEIBHOIO  COACpIKAHMS,
YCTAHOBJICHHOTO JJaHHOH PenepanbHOil paboueil mporpaMMOoH, BBIIEISIOT: HAyYHbIE 3HAHUS, YMEHUS U
crocoObl nelcTBUH, crnenuduueckue g ydeOHOro mpenMera «XHUMHS», BUABI JEATEIbHOCTH IO
MOJyYEHHUIO HOBOTO 3HAHMS, €r0 MHTEPIIPETAlH, MPeoOpa3oBaHUI0O M NMPUMEHEHHIO B PAa3TUYHBIX
y4eOHBIX Y HOBBIX CUTYaIUsIX:

MPEJICTAaBJICHHE O 3aKOHOMEPHOCTSX M TI03HABAEMOCTH SIBJICHUN TPUPOAbI, MOHUMaHHE
O00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKON HayKH KakK OOJaCTH COBPEMEHHOT'O €CTECTBO3HAHUA,
KOMITOHEHTa 00IIel KyJIbTypbl U MPAKTUUYECKON JESTeIbHOCTH YEeJIOBEKa B YCIOBHUSIX COBPEMEHHOIO
o011ecTBa; MOHMMaHUE MECTa XUMHHU CPEH IPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMH MOHSTUITHOTO aIlllapaTa i CUMBOJIMYECKOTO A3bIKa XUMHUH JIJI1 COCTABIICHUS
(hopMyJ HEOpraHMYECKUX BEUIECTB, yPAaBHEHUI XUMUUYECKUX PEAKIUH (C OTTOpO Ha alrOpUTM Y4eOHBIX
NENUCTBUI); BiajeHre ocHoBamMu xuMuueckor HomeHkIaTypbl (IUPAC u TpuBHanbHOW) M yMeHUE
HCIOJIb30BaTh €€ JUIsl pelleHMs] y4yeOHO-IIO3HABAaTENbHBIX 3a/Jad C IOMOUIbK YUWTENsl; yYMEHHE
HCIOJIb30BaTh MOJIETH ISl OOBSICHEHHUS CTPOEHUS aTOMOB M MOJIEKYJl MO ajJrOpUTMYy C OMOpOM Ha
OIIpe/IeNICHUS;

MIPEACTABICHUE O CHUCTEME XUMUYECKHX 3HAHUM U YMEHHE C MOMOILIBIO YUYUTENS] IPUMEHATH
CUCTEMY XMMHUYECKHNX 3HAHUH AJI YCTAaHOBJICHUS B3aUMOCBSI3€1 MEK/y U3yUEHHBIM MaTEpUaIoOM U IIpU
MOJIyYeHUU HOBBIX 3HAHUM, a TaKXe B IMPOLIECCE BBHIMOJIHEHMs] Y4eOHBIX 3aJlaHui U MpH pabote ¢
MCTOYHHKAMHU XUMHUYECKOW HH(POpPMALIUU, KOTOpasi BKIIIOYAET:

BAKHEWIINE XUMUYECKHUE MOHATHS: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa, BEIIECTBO, IPOCTOE
U CJIO’KHOE BEILIECTBO, OAHOPOHAS U HEOIHOPOAHAS CMECH, OTHOCUTENBHBIE ATOMHAs! U MOJIEKYJISIpHAS
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00beM, OKCH]I, KUCIIOTa, OCHOBaHHE,
conb (cpedHsisl), XMMHUYECKas peakLus, PEaKUMM COEIAMHEHUS, PEaKUMM pa3IoXKEHUs, pEeakluu
3aMeINIeHHs], peakuuu oOMeHa, TeIuioBOW 3P (EKT peakluu, 3K30- M IHAOTEPMUUYECKHUE PEaAKIUH,
pacTBOp, MaccoBas A0S XMMHYECKOrO 3JIEMEHTa B COEIMHEHHM, MAaccoBas J0Js U MPOLEHTHas
KOHLIEHTpalUsl BELIECTBA B pPacTBOPE, AP0 aToMma, JIEKTPUUECKUN CIIOM aToma, aTOMHas OpOWTalb,
paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHUCJIEHHS, XMMUYECKas CBS3b, AJIEKTPOOTPHULATEIBHOCTD,
MOJIIpHAsl ¥ HETOJIsIpHAs KOBAJIEHTHAs CBS3b, MOHHAS CBSI3b, METAJUIMYECKAsl CBSA3b, KPUCTAILIIMYECKAS
penieTka (aTOMHas, MOHHAs, METAJUTMUECKas, MOJIEKYJISIpHas), UOH, KATUOH, aHUOH, SJIEKTPOJIUT U HE
AJEKTPOJIUT, DJIEKTPOJIMTUYECKAs] JAMCCOLMAlMsl, pEeaklUUd HOHHOIO OOMEHa, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLUMH, OKHCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAaHOBJIEHHE,
AJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTHMbIE U HEOOpaTUMbIE PEaKIUH, CKOPOCTh XUMHYECKON
peakuuu, KaTanusarop, npenenbHo gomycrumas konuentpanus (IIIK), koppo3ust MmeTanios, CruiaBbl;

OCHOBOIIOJIArarole 3aKOHbl XMMMU: 3aKOH COXpaHEeHMs Macchl, [leproguueckuil 3axoH
J1. 1. Menneneena, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUU XUMHH: aTOMHO-MOJIEKYJIIpHasl TEOPHsl, TEOPHsI JIEKTPOJIUTUUYECKON TUCCOLMALNY, a
TAK)K€ MPEJICTAaBICHUA O HAYYHBIX METOJaxX IO3HaHUSA, B TOM YHCIE SKCIEPUMEHTAIBHBIX U
TEOPETUUECKUX METOJaX UCCIIEIOBAaHUS BEIIECTB U U3yUEHUS XUMUUYECKUX PEaKLIUi;
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MPEJICTABJICHHE O TEPUOJUYECKON 3aBUCUMOCTH CBONCTB XMMHYECKUX DJIEMEHTOB (paanyc
aToma, d3JIEKTPOOTPUIIATETLHOCTh), TMPOCTHIX M CIOKHBIX BEIIECTB OT IIOJOXKEHUS DSJIEMEHTOB B
[Tepuoauueckoii cucreme (B MallbIX NMEPHUOAAX M TJIABHBIX MOATPYIAX) M JIEKTPOHHOTO CTPOCHUS
aToMa; yMEHHE OOBSICHATH CBS3b IMOJIOKEHUS dJeMeHTa B [lepnoamueckoil cUCTEME C YHUCIOBBIMHU
XapaKTePUCTHKAMHU CTPOSHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsj sapa, o0Iiee Yucio
AJIEKTPOHOB), pacCIpe/ieIeHHEeM JJIEKTPOHOB IO JHEPreTUYECKHMM YPOBHSAM aTOMOB MEPBBIX TpeEX
MEPHOIOB, Kallusl U KaJlbIHsl; KI1acCU(PUIIMPOBATh XUMUYECKHUE SJIEMEHTHI C OMOPOI Ha ONpEeeICHUS
(hbU3MIEeCKOTO CMBICIIAa IU(PPOBBIX TAHHBIX MEPUOTNICCKON TAOTHIIBI;

yMEHHE KIIacCU(PUITMPOBATH XUMHUYECKUE DJIEMEHThI, HEOPTAHUYECKUE BEIIECTBA U XUMUIECKUE
peaKiuu ¢ ONopoil Ha CXEMBI; ONPEAEIIATh BAJIGHTHOCTh U CTENICHb OKUCIICHUS XUMUYECKUX DJIEMEHTOB,
BHJI XUMHYECKON CBS3M M THI KPUCTAJUIMUECKON CTPYKTYphl B COCIUHEHUSX, 3apsii HOHA, XapaKTep
cpelapl B BOJHBIX pacTBOpax BeHIECTB (KUCIOT, OCHOBAHUM), OKUCIMTEIb U BOCCTAHOBHUTENb IO
QITOPUTMY y4eOHBIX ACHCTBHIA;

yMEHHE XapaKTepU30BaTh C OMOPOIl Ha cxeMy (U3NYECKUE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KUCIOPOA, 030H, BOJIOPOJ, IpaduT, aimMas, KpeMHHH, a30T, ¢pocdop, cepa, XJIop, HATPHIA,
KaJInid, MarHui, KajbllUd, aTIOMHHHUH, KEJIe30) M CJIOKHBIX BEIIECTB, B TOM YHCJIE HX BOJHBIX
pacTBOpoB (BOJa, aMMHAK, XJIOPOBOJOPO, CEPOBOAOPOA, OKCHIBI M THAPOKCHUIb MeTamioB I - [TA
rpym, amomunus, mean (I11), muaka, sxenesa (11 u I11), okenast yraepona (I u IV), kpemuns (IV), azora
u docdopa (III u V), ceprr (IV u VI), cepuucras, cepHas, a30Tuctasi, a3otHas, GpochopHas, yroipHas,
KpEeMHHUEBasi KHUCIIOTa M UX COJH); OMNUCHIBATH C ONOPOM Ha IUIaH U KIIOYEBBIE CJIOBA; yYMEHHE
MIPOTHO3MPOBATh U XapPaKTEPHU30BATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT X COCTaBa U CTPOCHUS
ocJie MpeABapUTEIHHOIO aHaIN3a MO PyKOBOJCTBOM MeAarora, IpuMEHEHHE BEIIeCTB B 3aBUCUMOCTH
OT WX CBOWCTB, BO3MOXXHOCTh IMPOTECKAHHUS XHUMHUYECKHUX IPEBPAIICHUN B Pa3IUYHBIX YCIOBHSIX,
BJIMSIHUE BEIIECTB M XMMHUYECKUX IPOILIECCOB Ha OPraHU3M 4YeJIOBEKAa W OKPYKAIOIIYI0 MPHUPOJHYIO
cpeny;

yMEHHE COCTaBJIATH MO 00pasily, cXxeMme, ajJropuTMy yueOHBIX IEHCTBHI MOJEKYJSIpHBIE U
VWOHHBIE YpaBHCHHSI peakinuii (B TOM 4YHCIE peakuuid HMOHHOTO OOMEHa U OKHUCIUTEIHHO-
BOCCTaHOBUTEINIBHBIX PEAKIINi), HILTIOCTPUPYIOIINX XUMUUECKHE CBOMCTBA N3yUEHHBIX KJIAaCCOB / TPYIII
HEOPTaHMYECKUX BEIIECTB, a TAKIKE MOATBEPIKIAIONIUX TCHETHUECKYIO B3aUMOCBSI3b MKy HUMU;

YMEHHE BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMHUYECKOTO 3JIEMEHTAa B COEIMHEHHH, MACCOBYIO JIOJII0 BEIIECTBA B PAaCTBOPE, KOJIUYECTBO
BEIECTBA U €ro Maccy, 00bEM razoB ¢ OMOpoil Ha o01me GopMyJIIbl; YMEHHE MTPOBOAUTH PACUETHI 1O
YpaBHEHUSIM XUMHYECKHX PEAKIINA H HAXOIUTh KOJIMYECTBO BEIIECTBA, 00BEM M MACCy PEareHTOB WIIH
MPOIYKTOB PEAKIIUU C ONIOPOii Ha 00pasel], aIrOpUTM yueOHBIX 1eHCTBUM;

BJIa/ICHUE OCHOBHBIMU METOJaMH HayYHOTO TT03HaHMs (HAOII0IeHIEe, N3MEPEHHE, SKCTICPUMEHT,
MOJIETUPOBAHUE) MPU M3YUYEHUH BEHIECTB U XMMHUYECKUX SIBICHUI C OMOPOW Ha alrOpUTM Y4YeOHBIX
NeHCTBHIA; yMeHHE C(HOpMYITHPOBATH TIPOOIIEMY U TIPEUIOKHUTH ITYTH €€ PEIICHUS C TOMOIIBIO Mearora;
3HaHHE OCHOB Oe30macHoi paboThl € XUMHUYECKMMH BEIIECTBAMH, XHUMHUYECKOW TMOCYIOW U
n1abopaTopHBIM 000pYTIOBaHHEM;

HAJIMYUE MPAKTUYECKUX HABBIKOB TUIAHUPOBAHMS U OCYIIECTBIICHUS CIEAYIOIMIUX XUMUYECKUX
IKCIIEPUMEHTOB IO/ PYKOBOJICTBOM YYHUTENS C OOCYXJICHHEM IIaHa pPadOThl WJIM COCTABJICHUEM
TaOJINLIBL:

W3yYeHHE U ONrcaHue GU3NYECKUX CBONCTB BEIIECTB;

O3HAKOMJICHHUE C (PU3NICCKUMHU H XUMHUYCCKHUMH SIBIICHUSMU;

OTIBITHI, WILTIOCTPUPYIOIINE PU3HAKU MPOTEKAHUS XUMUYECKUX PEaKIUi;

M3y4YeHUe CIIOCOOOB Pa3CICHHs CMECEH;

MOJTy4YeHHe KUCIOPO/Ia U U3yUeHHE eT0 CBOMCTB;

MOJIyYeHHUE BOJIOPO/Ia U U3YUEHHUE €r0 CBOWCTB;

MOJTy4eHHUE YTJIEKUCIIOTO Ta3a U U3y4YEeHUE €ro CBOMCTB;

MOJIyYeHUE aMMUaKa ¥ U3yUYeHUE €0 CBOMCTB;

MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEICHHON MaCCOBOM JI0JIEl PaCTBOPEHHOIO BEILIECTBA;

MCCJICIOBAHKUE U ONMCAHNE CBOMCTB HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB;
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MPUMEHEHUE WHANKATOPOB (JakMyca, MeTWIopaHxka U (eHondranennHa) Ui OnpeaeieHus
XapakTepa cpeibl B paCTBOPAxX KUCIIOT U MIEIOYCH;

M3Yy4YCHHE B3aUMOJICHCTBHUSL KHCIOT C METaUIaMH, OKCHUIaMH METaJUIOB, PAaCTBOPUMBIMH H
HEPAaCTBOPHMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJTHOTO METaJula APYyTUM U3 pacTBOpa COJIH;

uccienoBanre aM()OTEPHBIX CBOMCTB TUAPOKCUIIOB aTIOMUHUS U [IMHKA;

pelieHne HKCIEepUMEHTaNbHBIX 3afady Mo TeMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COCIUHECHUI»;

pellIeHne SKCIePUMEHTAIbHBIX 3a/1a4 10 TeMe « JIEKTPOIUTHYECKAs JUCCOLIUAIUSY;

pelIeHre YKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe «BakHelie HeMeTalIbl U X COSIUHEHUS,;

pellIeHne SKCIepUMEHTAIbHbBIX 3a/1a4 10 TeMe «BakHelire MeTaibl U X COeIMHEHUSY;

XUMHYECKHE SKCTICPUMEHTHI, WUTFOCTPUPYIONINE MPU3HAKH TPOTEKAHUS PEaKlIuid HOHHOTO
oOMeHa;

KaueCTBEHHBIC PEaKIMK Ha MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX MOHBI: XJIOPUA-, OpOMHUI-,
voaua-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHIMKAT-aHHOHBI, THAPOKCHUJI-MOHBI, KaTHOHBI aMMOHUSI,
MarHusi, KaJblius, allOMUHUS, Kene3a (2+) u xkenesa (3+), meau (2+), LMHKa;

yMEHHE MPEJICTaBIATh Pe3yIbTaThl SKCIIEpUMEHTa B (hopMe BHIBOJIOB, 10Ka3aTEIbCTB, IPa(UKOB
Y TaOJUII U BBISBIISITH OMITUPUIECKIE 3aKOHOMEPHOCTH;

BJIQJICHUE TMpaBWIaMH O€30MacHOro oOpalleHusl C BelIeCTBaMHU, HCIOJIb3YEMBbIMU B
MTOBCETHEBHOM JKU3HM, a TAK)KE MIPABUIIAMU TIOBEICHUS B IIEIIIX COSPEKEHUS 3TOPOBBS 1 OKPYIKAIOICH
MIPUPOIHOM cpeibl; MOHUMAaHKE Bpeia (OMacHOCTH ) BO3/ICHCTBUS Ha )KUBBIE OPTaHU3MBbI OMIPEICTICHHBIX
BEIIIECTB, a TAKXKE CITIOCOOOB YMEHBIIICHHSI ¥ TIPEJOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS; TOHUMAaHUE
3HAYEHUS JKUPOB, OCJIKOB, YTIEBOIOB AJIsl OPraHW3Ma YEJIOBEKa;

BIIQJICHUE OCHOBAMH XUMHUYECKOW TPaMOTHOCTH, BKJIIOYAIOMICH YMEHUE TPABHILHO
WCIOJIb30BaTh U3YUYCHHBIE BEIIECTBA U MaTEpHaIIbl (B TOM UMCIEe, MUHEPAIbHbBIE yI0OpEHUs, METALIbI
Y CIUIaBBI, MPOIYKTHI MEPEPaOOTKH MPUPOTHBIX UCTOYHUKOB YTIEBOIOPOAOB (YTJIsl, IPUPOIHOTO Ta3a,
He(TH) B OBITY, CEIbCKOM XO3SHCTBE, HA MPON3BOACTBE; YMEHUE MPUBOAUTH MIPUMEPHI MPABUIHHOTO
WCIOJIb30BAaHMUS U3YYCHHBIX BEIIECTB M MATEPHAJIOB;

yMEHHE yCTaHaBIUBATh CBSI3U MEXIY peajbHO HAOII0JaeMbIMU XUMUYECKUMH SBICHUSMU U
MPOLIECCaMU, TIPOUCXOIANIUMHI B MAKPO- U MUKPOMHUPE, OOBSICHATH IPUIMHBI MHOTOOOPA3Ms BEIIECTB;
YMEHHE WHTETPUPOBATH XMMHUUYECKHE 3HAHUS CO 3HAHUAMHU JPYTHX YUEOHBIX MPEIMETOB C IMOMOIIBIO
mearora;

npencTaBieHne o cdepax MpodeccuoHaNbHON JesTeNbHOCTH, CBSI3aHHBIX C XHUMHUEH H
COBPEMEHHBIMH TEXHOJIOTHUSMHU, OCHOBAHHBIMH Ha JOCTHKCHUSIX XUMUYCCKOW HAYKH;, HAIMIUE OTBITA
paboThl ¢ Pa3IUYHBIMU HMCTOYHHMKaMU WHGOpPMAlMU MO XUMHM (HAYyYHO-TIOMYJISipHAsl JUTepaTypa,
CJIOBapH, CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI) C OMOPOM Ha aNTrOPUTM: YMEHHE OOBEKTHBHO OLIEHUBATH
nH(OPMAILIKIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MPUMEHEHUU.

TpebdoBanuss K NpeIMEeTHBIM pe3yabTaTaM OCBOEHHS Y4eOHOro mpeaMera «XuMHS»,
pacipenesieHHbIE [0 roJaM 00y4eHHs

Pe3ynbTathl o rogam GopMyITHPYIOTCS 110 MPUHITUITY 00ABICHHUS HOBBIX PE3yJIbTATOB OT TO/1a
K TO/ly, YK€ Ha3BaHHbIE B MPEJbIAYIINX TOJaX MO3UIUH, KaK MPABUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBHIBAIOTCS (PE3yJIbTAaThl OUEPETHOTO rojia M0 YMOJTYAHHIO BKIIIOYAIOT PE3yJbTaThl MPEIbITyIINX
JIET)

8 KIIACC

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHSATUI: aTOM, MOJIEKYJIa, XUMUYECKHUI DJIEMEHT,
MIPOCTOE BEILECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHasi M MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJISIpHAs macca,
MaccoBasi 10JIs XUMHUYECKOT0 3JIEMEHTa B COEAMHEHNUH, MOJISIPHBII 00bEM, OKCHJI, KCIIOTA, OCHOBaHUE,
COJb, *3NIEKTPOOTPULATENIBHOCTH®, CTENEHb OKHCICHHS, XMMHUYECKas peakius, Kiaccuukanus
peakuuii: peakiiuyi COEIUHEHMS], PEaKIIUH Pa3I0KEHUs], peaKluy 3aMEIIeHUs, peakllui 0OMeHa, 3K30- U
SH/IOTEPMHUUYECKUE peakUuy; *TeruoBoil 3pdexr peakuuu™; a1po aToma, 3JEKTPOHHBIN ClIOM aroma,

16



aTOMHasi OpOUTalb, pajlyc aTOMa, XUMHUYECKas CBs3b, MOJIAPHAs U HEMOJSIpHAasl KOBAJICHTHAs CBS3b,
MOHHAs CBSI3b, MOH, KATHOH, aHWOH, pacTBOP, MacCOBasl 10JIs BellecTBa (IIPOLIEHTHAs! KOHLIEHTpAalKsl) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKUX MOHATUH (CM. M. 1) M MPUMEHATH 3TH
IIOHSTHS IIPU ONMCAaHUU BEILECTB U X IPEBPALICHU;

UCTIOJIb30BaTh XMMHYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS (DOPMyJ BEIIECTB, MOJEKYISIPHBIX
YPaBHEHMI XUMUYECKUX PEAKLHA, 2JIEKTPOHHOTO OajlaHCa;

OIPEENIATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb OKHCICHHS
3JIEMEHTOB B OMHApHBIX COCJIMHEHMSX C ONOPON Ha ONpENeNIeHHs], B TOM YHUCJEe CTPYKTYPUPOBAHHbIE;
MIPUHA]JICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIacCy COCIWHEHUH 1o (hopmyrnam; BHJ XUMUYECKOU
CBSI3U (KOBaJEHTHAsl U MOHHAs) B HEOPraHMUYECKUX COECAMHEHUSX;

HUMETh MPECTABICHNUE O CUCTEME XMMUUECKUX 3HAHUH, YMETh C IOMOLIBIO YUUTEINS IPUMEHSITh
CUCTEMY XUMUYECKUX 3HAHUH, JUIsl yCTAHOBIICHUS B3aUMOCBSI3U MEKy U3YYEHHBIM MAaTEPUAIIOM U IIPU
MOJyYeHUH HOBBIX 3HAHHWM, a Takke Npu paboTe C HCTOUYHUKAMH XMMUYECKOH HWH(pOpMaluu.
OpueHTHpOBaTHCS B MOHATHSX U ONEPUPOBATh UMU Ha 0230BOM ypOBHE, IPUMEHSTH IIPH BBIIIOJIHEHUU
yueOHBIX 3a/IaHUI M PELICHUN PACUETHBIX 33/1a4 C OTIOPOH Ha aITOPUTM YUeOHBIX ACHCTBUI N3ydeHHBIE
3aKOHBI M TEOpPUHU: 3aKOH coxpaHeHus Macchel, [lepuogmueckuii 3axkon .M. MenzaeneeBa, *3akoH
MOCTOSTHCTBA COCTaBa™, 3aKOH ABOrazipo; aTOMHO-MOJIEKyJsipHast Teopusi. COOTHOCHTh 0003HAYCHHUS,
KOoTOpble uMetoTcs B Tabnuie «Ilepuonuyeckas cuctema xumudeckux suiemeHToB 1. . MeneneeBa»
C YMCJIOBBIMHU XapaKTEPUCTUKAMU CTPOECHUS aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij fAipa,
o0111ee YnCIIO 3JIEKTPOHOB U PACIIPECIIEHUE UX 10 AJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHE JIEMEHTHI; HEOPTaHWYECKHE BEIIECTBA; XUMUUECKUE PEaKIUH
(Mo yMcay M cOocTaBy y4YacTBYIOIIMX B PEaKLUHU BELIECTB, 110 TEIUIOBOMY 3(PQEKTY, 0 N3MEHEHHIO
CTENEHU OKUCIIEHUS XMMHUYECKHUX 3JIEMEHTOB) C OIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBAaTh) OOLIME XMMUYECKHE CBOWCTBA BEILECTB Pa3lIMYHBIX KIIACCOB,
MOATBEPK/asi ONMCAHUE MPUMEpPaMH MOJIEKYJSPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKHX
peakuuil C ONOpOU Ha CXEMBI;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOEHHUS; BO3ZMOKHOCTH
IIPOTEKAaHUs XUMHUYECKUX IIPEBpAICHUH B pPa3IM4YHBIX YCJIOBHAX IIOCIIE IPEABAPUTEIBHOIO
00CYXICHHS C TIEaroroM;

BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BELIECTB; MACCOBYIO JIOJIIO
XHUMHAYECKOT0 3JIEMEeHTa 1o (hopMyJie COeAMHEHHSI; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacu€Thl 110 YpaBHEHUIO XUMHUYECKOW PEaKLMU C ONIOPOH Ha aJITOPUTM;

IIPUMEHSATh OCHOBHBIE OIlE€pallMi MBICJIIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE,
o0o01ienue, cucreMaTu3anus, KiacCu(pUKalus, BbIABICHUE NMPUUYUHHO-CIEICTBEHHBIX CBA3CH — IS
M3Y4YEHUsI CBOMICTB BEILECTB M XMUMHUECKHUX pEaKLUMH; €CTECTBEHHO-HAYYHbIE METOJAbl MO3HAHUSA —
HaOII0ZIeHue, W3MEpEeHue, MOJICIMPOBAHUE, HKCHEPUMEHT *(pealbHblii W MbICIEHHBIN)* 1oA
PYKOBOJCTBOM I€Jarora,

ClIeZIOBaTh MpaBUJIaM OJIb30BAHUSA XUMUYECKOH MOCYI0H U 1abopaTopHBIM 000py/I0BaHUEM, A
TaKXKe IpaBWiiaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH IO BBINOJHEHHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB I10 MOJTYYEHUIO U COOMPaHMIO ra3000pa3HbIX BEIECTB (BOAOPOaa
U KHCIIOpOJia), TPUTOTOBJICHHWIO PACTBOPOB C ONPEAEIEHHOW MAacCcOBOM Jl0yiel pacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUE SKCIIEPUMEHTHI 0 PACIIO3HABAHUIO PACTBOPOB
1ieJioYe M KHUCIOT C TOMOUIbIO HHIUMKATOPOB (TakMycC, (eHondTanenH, METUIOpaHX U Ap.),
MOATBEP K IAIOIIUX KAYECTBEHHBII COCTaB HEOPraHUYECKHUX BEIIECTB (KaUyeCTBEHHbIE PEAKI[MN Ha HOHBI)
110/l PyKOBOZACTBOM Il€arora
9 KIIACC

PacKpbIBaTh CMbICII OCHOBHBIX XUMUYECKHUX IMOHATUN: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATEIILHOCTD,
CTENEHb OKHUCJICHUS, XUMHUUECKasi PeaKlusl, XUMHUECKas CB3b, *TEIUIOBON (PQPEKT peakiyu, MOJb*,
MOJIIpHBIA O00BEM, pacTBOp; IJIEKTPOJIUTBI, HEIJIEKTPOIMTHI, DJIEKTPOJUTHYECKAs] JAUCCOIMALIMS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTrop, *XMMHUYECKOe paBHOBEcHE, oOpaTHMble W HeoOpaTHMBbIE
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peaKkuu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIH, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAQHOBJICHHE, AJUIOTPONUs, aM(OTepHOCTh, XUMHUUYECKass CBA3b (KOBAJCHTHAas, HMOHHAs,
MeTaJUIMY€eCcKast), KpUCTANINYecKasl peléTka, *Koppo3usi METaUIoB, CIUIABbI; CKOPOCTh XMMHUYECKON
peakuuu®, mpenenbHo gomyctumas konentpanus (I1IK) BemecTsa;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKHX HMOHATHH (CM. 1. 1) U IPUMEHSTh 3TH
MIOHSTHS IIPU ONMCAHUU BEILECTB U X IPEBPALICHUI;

UCIOJIBb30BaTh 3HAKU M CHUMBOJIBI JUIsI (UKCAllMM Pe3yJbTaTOB HAOIIOAEHUH, COCTABICHMS
(hopMyJT BEIIECTB U ypaBHEHUH XUMHYECKHUX PEAKIIH, 3aiCH TaHHBIX yCIOBUH 3a1a4. Vcronb30BaTh
o0o3HaueHus, uMmeronuecs B [lepuonudeckoil cucteme u Tadiuie pacTBOPUMOCTH KUCIIOT, OCHOBAHUHN
U COJIEH B BOJIE /1JIS BBINIOJIHEHUS 3a/1aHUH.

OIIPENEIIATh BAJEHTHOCTh M CTENEHb OKHUCIEHHS XMMHUYECKHUX 3JIEMEHTOB B COEJUHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAIEKHOCTb BEIIECTB K ONPEACIEHHOMY KJlacCy COEAMHEHUN C OMOpoi Ha
OIIpEJIeJIEHUs,, B TOM YHUCII€ CTPYKTypUPOBAHHbIC; BUJbl XUMUYECKOH CBA3M (KOBAJICHTHAs, HOHHA,
MeTaJuIn4YecKasl) B HEOPraHMYECKUX COCIMHEHMAX; 3apsi/l MOHA 1O XMMHUYECKOH (hopMmyiie; xapakrep
cpeAbl B BOJHBIX PACTBOpaxX KUCIOT W ILENOYEH, *THUN KPUCTAUIMYECKOH PEIIETKH KOHKPETHOIO
BelecTBa*;

packpeiBaTh cMbici [lepuoanueckoro 3akona J[.J. MenneneeBa um JE€MOHCTpUpPOBAaTh €ro
MOHMMaHMe: *OmHMChHIBaTh W XapakTepu3oBaTh® Tabmuunyro Qopmy Ileproandeckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3iuyaTh IOHATUS «IJaBHas noAarpynna (A-rpynma)» M «Hno0o4Has
noarpymnna (b-rpymnmna)», Manbie u 0oJbIINE IEPHOABI; *COOTHOCHUTH * 0003HAYEHH S, KOTOPHIE UMEIOTCS
B IEpUOJUYECKOM TabiuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsij Aapa, 00IIee YHCIO AIIEKTPOHOB M PACIpeelIeHue UX IO AJIEKTPOHHBIM
clI0sIM); *OOBICHATH® 00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHM CBONCTB XMMHUYECKUX 3JEMEHTOB M MX
COEIMHEHMH B Ipesiesax MajblX EPUOI0B U INIABHBIX MOATPYIII C YYETOM CTPOEHHSI UX aTOMOB;

KJI1accu(UIMPOBATh XMMUYECKHE JIEMEHTbI; HEOPIraHWYECKHE BEIIECTBA; XUMUUECKUE PEaKIUH
(o ymMCcmy M CcOCTaBy y4YacTBYIONIMX B PEAKIMHU BEUIECTB, IO TEIUIOBOMY I(PQEKTY, M0 W3MEHEHHIO
CTEINeHEeH OKUCIIEHUs] XUMHUYECKUX 3JIEMEHTOB) C OIOPON Ha CXEMBI;

XapaKTepu30BaTh (OMHCHIBATh) 0O0mMEe W crenuduyeckrne XWMHUYECKHE CBOMCTBA BEILECTB
pa3IMYHbIX KJIACCOB, MOATBEpXKJas ONUCAHHE MPHUMEpPaMHM MOJIEKYJAPHBIX M HOHHBIX ypaBHEHHMH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OIIOPON HA CXEMBI;

COCTABJISATh YPABHEHMS JIEKTPOIUTHUUECKON TUCCOLMALIMU KUCIIOT, IEJI0OUe U COJIeii; MOIHbIe
U COKpalllEHHBbIE YpPaBHEHUS pEakUUil HMOHHOIO OOMEHA; YpaBHEHHUS peakLui, MOJITBEPKIAIOLINX
CYLIECTBOBAaHHME T€HETUUYECKON CBSI3U MEXKY BEIECTBAMU PA3JIMYHBIX KIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUil  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ITUX peaKIHii;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUSI; BO3MOKHOCTH ITPOTEKAHUS
XMMHUYECKHX MPEBPALICHUH OCIIe IPEABAPUTEIHLHOI0 00CYKIEHHS C IIe1aroroMm;

BBIUYUCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB; MACCOBYIO JIOJIIO
XMMHYECKOT0 3JIeMeHTa Mo (hopMyJie COeAMHEHHsI; MAaCCOBYIO JIOJIO BEILIECTBA B paCTBOPE; MPOBOINUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKOM peakiluu C ONOPOH Ha aJITOPUTM;

ClIeZIOBaTh MpaBUIaM MOJIb30BAHUS XMMUYECKOH MOCYI0H U 1abopaTopHBIM 000pyI0BaHUEM, a
TaKXKe IpaBWiiaM OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH IO BBINOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO Tra3a);

MPOBOAMTH PEAKIMH, TOATBEP)KIAIONINE KAaYeCTBEHHBIH COCTaB pa3jIMYHbIX BEIIECTB:
pacro3HaBaTh OIBITHBIM MyTEM XJIOPHUI- OpOMHI-, HOAUN-, KapOoHaT-, pocdar-, cuimkar-, cyibdar-,
TUJIPOKCHU/I-MOHBI, KATUOHBI aMMOHHSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

MPUMEHSATh OCHOBHBIE OTIEpAIlUN MBICIUTEIbHON 1eATEeIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE,
000011IeHre, CUCTEMATH3aIMIO, BBISBICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3eH — Ui U3YUYEHUsS! CBOMCTB
BEIIECTB U XUMHUECKUX PEAKIUN; €CTeCTBEHHO-HAyUHbIE METO bl TIO3HAHUS — HAOII0/IeHUE, U3MEPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbII 1 MBICJICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

Temarnyeckoe IUIAaHUPOBAHME M KOJIMYECTBO YacOB, OTBOJUMBIX Ha OCBOEHHE KaXJOW TeMbl yuyeOHOro mpenmera «Xumus» DenepaiabHOR
aJlanTHPOBAHHON OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHMUs 00yUYarOIINXCS C 33/IEPKKON MICUXUIECKOTO PAa3BUTHSA, B IICJIIOM
COBIIAJIAI0T C COOTBETCTBYIOLIMM pa3zzenoM DenepanbHOil paboueit mporpaMMbl yueOHOTro mpeaMera «XUMUs» OCHOBHOM 00pa3oBaTesIbHOM MpOrpaMMbl
OCHOBHOTO 0011eT0 00pazoBanus. [Ipu 3tom Opranu3zanus BpaBe camMa BHOCUTh U3MEHEHUS B COAepKaHHUe U paclpezesieHue yueOHoro Marepuania o rogam
o0y4eHus1, B OCIIEI0BATEIbHOCTh U3yUEHHs TEM U KOJIMYECTBO YacOB HAa OCBOCHME KaX/10i TeMBbI, ONpeiesIeHHe OPraHN3allMOHHBIX (POpM OOyUEHHs U T.II.
OO00CHOBaHHOCTb JAHHBIX HM3MEHEHHH ompenensercs BbIOpaHHBIM o00pa3zoBaTenbHOM opranuzauueit YMK, HHIMBUIYaNbHBIMH TNCHXO(PU3NYECKUMHU
0COOEHHOCTSIMU KOHKpeTHbIX oOyuaroutuxcsi ¢ 3[1P, cTeneHpl0o OCBOGHHOCTH MMHU Y4YE€OHBIX TEM, PEKOMEHJAlMAMU MO OTOOpY M ajanTaluud y4eOHOro
MaTepuaa 1o XuMuHu, rpejacTapieHHbIMU B [TosicHUTEIbHOM 3anuCKe.

8 KUIACC (2 u B Henento, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsl)

IIpumepHbIe TeMBbI, OcHOBHOE coepKaHne OcHOBHbIE BH/bI 1eSAITETbHOCTH
pacKpbIBaloIMe JaHHBIH o0yyarmmxcst
pa3jes nNporpamMmel,
U KOJINYECTBO YaCOB,
O0TBOJMMOE HA UX
U3yueHHe

Paznen 1.IlepBoHauaibHbie xXuMuveckne nousatusi(20 u)
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Tema 1. Xumusa —
Ba)kHasl 00J1aCTh
€CTeCTBO3HAHHUA U
NPAKTHYECKOM
JAeATEeJIbHOCTH YeJIOBeKA

(5 4)

Tema 2. BerecTBa
U XUMHYeCKHe Peakiuun
(1549)

[Ipeamet xumun.* Ponbs XUMHH B )KM3HHU YeJIOBeKa. XUMUS B
cucTeMe HayK. MeTo/ibl MO3HAHUS B XUMUU. *

Tena m BemecTBa. PU3nUeCcKre CBOMCTBA BEIIIESCTB.
ArperatHoe COCTOSIHHE BelIecTB. YUCThIC BEIIECTBA U CMECH.
Crnioco0bl paznenenus cmeceid. DU3nyecKre 1 XUMUYECKHE
sBiieHus. [Ipu3Haku U yCIoBHs MPOTEKAHUS XUMHUECKUX
peaknuii. 3HAKOMCTBO C TIpaBUIaMu 0€30TIaCHOCTH U
npuéMaMu paboThl B XUMHUYECKOH JTaOOpaTOpHH.
Nemoncrpamnuu JlaboparopHoe o0opynoBanue. Paznuunble
BUJIbI XUMHUECKOHM nocyabl. OOpasisl BeuiecTB. CriocoObl
paszieseHusl CMECeH.

JlabopaTopHble M paKTHYECKHE PA0OTHI
Jlabopamopuwsie onvimwi: Onucanne (GU3NMUECKUX CBOMCTB
BemiecTB. Pa3jielieHne cMecH ¢ IOMOIIBIO MarHuTa.
Ipaxmuueckue pabomul:

Ne 1. JTabopaTopHoe 000py10BaHNE U TPUEMBI paOOTHI C HUM.

ITpaBuia 6e3omacHOi pabOTHl B XUMHUECKOM JabopaTopuu.
Ne 2. Ouunctka 3arpsi3HeHHOM MOBApPEHHOM COMH.

ATOMBI U MOJIEKYJIbI. XUMHUUYECKUE DJIEMEHTBI. 3HAKU
(cHMBOJIBI) XUMUYECKUX JIEMEHTOB. [IpocThie U C10XKHbIE
BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUeHHE. XUMHUYECKast
¢dopmyia. BaneHTHOCTh AaTOMOB XMMUYECKUX 3JIEMEHTOB.
*3aK0H MOCTOSHCTBA COCTaBa BemiecTB.* OTHOCHTEIbHAS
aTOMHas U MOJIEKyJIsipHas Macca. MaccoBast 10Jis
XMMHYECKOT'0 3JIEMEHTA B coeinHeHnH. Dusnueckue u
XMMHYECKHE SBIeHUs. XUMuieckas peakuus. [Ipuznaku
Y YCJIOBUS NMPOTEKAHUS XUMHUYECKUX peaknil. XUMHUUECKUe
ypaBHeHMs. THUITbI XUMUUECKUX peakluil (COeANHEHNUH,
pa3ioXKeHus, 3aMEIIeHUs, OOMEHA).

3aKOH COXpaHEHUs1 MacChl BELIECTB.

*M. B. JIoMOHOCOB — yU€HBIH-IHIIUKIONEAUCT. *
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PackpbIBaTh CMBICI H3y4aeMbIX HOHATHN C TOMOILBIO
nenarora. PackpbIBaTh poJib XUMUU B IPUPOJE U
JKW3HU YeJIoBeKa, €€ CBA3b C IPYTUMHU HayKaMH.
Pazau4aTh uncTBIC BellecTBa U cMecH. Pa3nndaTh
(bU3HYEeCKre U XUMUYECKUE SBJICHUS C OIIOPOM Ha
onpeneneHusi. Onpeaenars NpU3HaAKu XUMUYECKUX
peakuuii ¥ yciaoBus ux nporekanus. CienoBarb
MpaBWJIaM MOJIb30BaAHUS XUMHYECKOU MOCY0N U
n1abopaTopHBIM 000PYIOBAHUEM, a TAKXKE MPaBUIIaM
oOpartieHust ¢ XAMUYSCKUMU BEIIe-CTBAMU B
COOTBETCTBUM C MHCTPYKLMSIMU IO BBIIIOTHEHUIO
MPAKTHYECKUX PabOT MO KOHTPOJIEM ITeIarora.
[InanupoBaTh U MPOBOJUTH XUMHUECKUM KCIIEPUMEHT
M0 U3YYCHUIO U OMHCAHUIO (PU3UYECKUX CBONCTB
BEIIECTB, CITIOCOOOB pa3JeIeHUs CMECeil BEIIeCTB MO
PYKOBOJICTBOM I€/1arora ¢ 00CyXAeHUEM TUTaHa
paboTsl. BeicTpauBaTh pa3BEPHYTHIE MTUCEMEHHBIE U
YCTHBIE OTBETHI C OTIOPOM Ha HH(POPMALIUIO U3
y4eOHHKa, TPAMOTHO HUCIIOJIb30BaTh N3YYECHHBIN
MOHATUMHBIN anmnapar Kypca XMuMHUU.

IIpuMeHATh ecTeCTBEHHO-HAYYHbIE METOAbI TTO3HAHUS
Y OCHOBHBIE OTI€PAlY MBICIHUTEIHHON AEATEIbHOCTH IS
M3YUYEHUS BELIECTB U XUMHUUYECKHUX PEAKIUI C OIIOpOH Ha
AITOPUTM UJIU CXeMY. PacKphIBaTh CMBICT U3y4aeMbIX
MOHSATUH U 3aKOHOB U PUMEHATH 3TU IOHATUA [IPU
ONMCaHUU CBOMCTB BEIIECTB U UX IPEBPALIEHUI C ONIOPO
Ha IJIaH ¥ KIII0YeBbIe clloBa. Pa3nmuuark Gpusnveckue u
XUMHUUYECKUe siBiIeHud. OnpenensiTe IPU3HAKU XUMUYECKUX
peaxiuii, ycmoBus ux nporekanus. OOBACHATH CYITHOCTD
(PU3UYECKUX U XUMUYECKHUX SBJICHUMN C TOUKH 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHUS C HCIOJIb30BaHUEM
BH3yaJIbHOH ormopsl. KimaccubuupoBaTh XUMAYIECKHC
peakmuu ¢ onopoit Ha cxeMbl. COCTaBIATH (DOPMYJTBI
OMHAPHBIX BEIIECTB 10 BAJICHTHOCTH U OIIPEIEISITh
BaJICHTHOCTH N0 ()OPMYJIaM BELIECTB C OTIOPOH Ha



Jemouncrpanuu Ousnueckne ABacHUs. XUMAYECKUE

SIBJICHUS, B3AMMOJICICTBHE JKEJI€3a C CEPOM, B3aUMOICHCTBUE

xene3a ¢ pactBopom con Mmeau(Il)). Ombit,
WILTIOCTPUPYIOIINH 3aKOH COXPAaHEHHS MAcCCHI.
JlabopaTopHbIe U NpaKTHYeCKHe PadoThl

JlaGopatopHbie onbITH: [IpuMeps! HU3NIECKHUX SIBICHUIA.
[Tpumepsl XUMHYECKUX SBJICHUH. MOJIe)IN aTOMOB U MOJICKYJI

ITpakTrueckas padota Ne3 IIpu3Haku npoTeKaHUs
XUMHUYECKUX PeaKIui

BbiuuciieHusi OTHOCUTEIBHOW MOJIEKYJISIPHON MacChl
BEIIECTB; MaCcCOBOM JOJIM XUMHUYECKOTO JIEMEHTA I10
dbopMyIie CoOeTUHEHHUS.

aNropuTM y4eOHBIX NeiicTBUi. PaccTaBisTh
K03(p(PUIIMEHTHI B ypaBHEHUSIX XUMHUYECKHX PEaKINi C
OIIOpOH Ha ANTOPUTM yueOHBIX neiicTBuil. CrnemoBath
MpaBuiiaM MOJIb30BAHUS XUMUYECKON TTOCYI0M U
71a00PaTOPHBIM 000PYAOBAHUEM, & TAKKE TIPABUIIAM
00palLeHus ¢ BEeUIECTBAMHU B COOTBETCTBUH C HHCTPYKIMAMH
IO BBITIOJTHEHHIO JTA00OPATOPHBIX XUMUYECKUX OIMBITOB TIO]
KOHTpoOJIeM nejarora. Vcmonb30BaTh Ipy BBIMOIHEHUH
yueOHBIX 3aJJaHUi 1 B TIPOLIECCE UCCIIEI0BATEILCKON
JEesTENbHOCTH

Hay4YHO-MOMYJISIPHYIO JIMTEPATYPy XUMHUECKOTO
COJIEP’KaHUs IO/ PYKOBOJCTBOM IIE€Aarora.

Paznen 2. Baxkneiiimue npeacraBuTe/in Heopranndeckux Bemects (30 u)
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Tema 3. Bo3nyx.
Kucaopoa. Ilonsitue 00
OKCHAAX

(5 4)

Bo3ayx — cmech ra3oB. CocraB Bo3myxa.

Kucnopor — 3JIeMeHT ¥ MPOoCTOe Belie-

cTBO. 0301 — *ammoTpornHas MoauUKaIus Kuciopoa.*
Haxoxaenne kuciopoia B mpupoie, Gu3ndecKkue

Y XUMHUYECKUE CBOMCTBA (PEaKIIUU OKUCIICHUS, TOPCHHUE).
YcioBus BO3HUKHOBEHUS U peKparieHus roperus. [lonsatue
00 OKcHuIax.

*CriocoObI MoTydeHus KUCIIopoa B 1a00opaTopuu U
npombituieHHOCTH. ¥ [IpuMenenue kucinopoaa. Kpyrosopor
KHCIIOpOJIa B TIPUPOJIE.

*TermoBoit 3¢ heKT XUMUUECKON PEaKIIUH, IIOHATHE O
TEPMOXHUMHYECKOM YPaBHEHUH, IK30™- H SHIAOTEPMHUECKUX
peaKIHsX.

*TommuBo (He(Th, yroiib U METaH). 3arps3HCHHUE BO3TyXa,
CHOCOOBI €To MpeA0TBpalleHus. Y CUIICHHE TAPHUKOBOTO

s dexra, paspylieHue 030HOBOTO CIOS. *

Jemoncrpamnuu B3anmoneiictsue ¢ocdopa, cepsl 1 xkenesa ¢
KHCIIOPOJIOM (BO3MOHO MCIIOJIb30BaHUE BUAECOOIBITOB).
Omnpenenenue coep:kaHus KUCIOPOia B BO3IYyXeE.

OMnBITHL, AEMOHCTPUPYIOIIUE YCIOBUS BOSHUKHOBEHUS U
MPEeKpaIICHUS TOPEHUSI.

JlabopaTopHble M IpaKTHYeCKHEe PA0OTHI

JlaGopaTtopHsIii onbIT: O3HAKOMIIEHHE C 00Opa3liaMi OKCHJIOB.
[Tpaktuyeckas padora Ne 4. [lonydyenue kuciopona,
W3YYEHHE €TI0 CBOMCTB.

BorunciaeHusi MOJICKYJISIPHON MacChl KUCIOPO/a i 030HA Ha
OCHOBAaHUH ATOMHOM MacChl XUMHUUECKOI'O JIEMEHTA.
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PackpbIBaTh CMBICIT U3Y4aEMBbIX IMOHITHN U IPUMEHSThH
9TH MOHSATHS TIPY OIMMCAHUN CBOWCTB BEIIECTB M HX
MIPEBpAILEHHI C UCITOJIb30BAaHHEM OITOPHBIX CJIOB U
KITHIIIE.

Xapaktepu3oBaTh (OIHUCHIBATD)C ONOPOL HA NIAH,
cxemy, KpamKyo 3anucs
COCTaB BO31yxa, (PU3MYCCKHE U XU-MUYCCKHE CBOWCTBA
KHCJIOPO/Ia, CIIOCOOBI €To MOyYeHHs, IPUMEHEHUE H
3HA4YCHHUE B MPHUPOJIC ¥ KU3HH YEIIOBEKA.

Cpasnusamuv peakyuu 20peHUss U MeOIeHHO20 OKUCTIEHUS
C MpeIBapUTEIBHBIM 00CYKICHUEM ITapaMeTpOB
CpaBHEHUS.

CoOupats pUOOPHI TSI OTYYSHHS KUCIOPOIa
(BBITECHEHHEM BOJIBI U BO3/TyXa).

Pacrio3naBaTh ONMBITHBIM MYTEM KUCIOPO]I TIOT
KOHTPOJIEM Iearora.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBIJIEHUS (POPMYIT BEIIECTB, MOJICKYJISIPHBIX
ypaBHEHUN XUMHUYECKUX PEAKIUi C ydacTHueM
KHCJIOPO/Ia.

OOBSICHATD CYIIHOCTH SKOJOTHYECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arPs3HEHHEM BO3/IyXa.

CrnenoBathb nmpaBuiiaM 0e30macHON paboThI B
71a00paTOPHK TPH UCTIOTB30BaHUN XUMUYECKOM TIOCY/IBI
1 000pyI0BaHUS MO/ KOHTPOJIEM Te[arora, a TakKe
npaBuiaM 0OpaIIeHNUs ¢ TOPIOYUMH BEIIECTBAMU
B OBITY.

[TnarupoBaTh M OCYIICCTBIISATH Ha MPAKTHKE
XUMHUYECKHE YKCIIEPUMEHTHI, IPOBOIUTH HAOTIOACHHUS,
JIeTIaTh BBIBOJIBI TIO PE3yJIbTaTaM SKCIEPUMEHTA TIO]
PYKOBOJICTBOM TIeJlarora.

VY4acTBOBaTH B COBMECTHOI paboTe B rpyrmIe.



Tema 4. Bogopon.
ITousiTue 0 KucI0TAX
H COJIAX

(5 4)

Tema 5. KosimuecTBeHHBIE

OTHOLIECHUSA B XUMHUH
(4 9)

Bonopon — snemeHT u npoctoe Bemectso. Haxoxnenue B
npupojie, pu3NYeCKue 1 XUMUYECKHE CBOMCTBA (Ha IIpUMepe
B3aMMOJICHCTBYSI C HEMETAIJIaMH U OKCUAaMH METaJJIOB),
NpUMEHEHHE, *CroCO0bI OTyYeHHUS. *

[ToHsiTHE O KMCHOTAX U COJISIX.

JdemoHcTpaunu

[Tonydenue, cobnpanue U pacro3HaBaHUE BOJIOPO/A.
I'openue Bonopona.

B3anmopeiictue Bogopoaa ¢ okcugom meau(1l).
JlaGopaTopHble U NpaKkTHYecKue padoThl

JlabopaTopHBIil OMBIT:

B3anmoneicTBre KUCIOT ¢ METAJTIAMH.

[TpakTuueckas padora:

Ne 5. Tlonydenne BOAOpOJa, U3YUYEHHUE €TO CBOMCTB.
Boruncienus

— MOJIEKYJIIPHOM MACChl BEIIECTBA HA OCHOBAHUH ATOMHOM
MacChl XMMUYECKUX 3JIEMEHTOB

KonuuectBo BemectBa. Monbs. MonsipHast Macca. 3aKkoH
ABoraapo. MosipHbIii 005EM Ta30B. Pacdy€Tsl 1o
XUMUYECKUM YPABHEHUSAM.

JdemoHcTpauus

OOpa3ibl BEmecTB KOTHYECTBOM 1 MOJIb.

Bourunciaenust

— 00béMa, KOIMYECTBA BEIIIECTBA T'a3a [0 €r0 U3BECTHOMY
KOJIMYECTBY BEILlECTBA WK 00BEMY;

— 00BEMOB T'a30B 10 YPaBHEHHIO PEaKIIMKA HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUH ra30B
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PackpeIBaTh CMBICII U3y4aeMbIX IOHATHN U IPUMEHSATH
9TH MOHATHS NPU ONHUCAHUU CBOMCTB BEILIECTB U UX
npeBpalieHni. XapakTepu3oBaTh (GpU3NYECKre U
XMMHUYECKHE CBOICTBA BOJOPO/1a, CIIOCOOBI €T0
II0JIyY€HUs], IPUMEHEHHUE C ONIOPOU Ha IUIaH, KPaTKYIo
3anuck, cxemy. CoOuparhb npudOp isl MOIyYEHUS
BOZOPOJia C UCIIOJIb30BAHUEM BU3YaJIbHON ONOPHI

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJIEHUs (POPMYJI BEIIECTB, MOJIEKYJIAPHBIX
YPaBHEHUN XUMUYECKHUX PEAKLUN C y9aCTHEM
BOZOpOJa ¢ 0nopor Ha anroputM. CienoBaTh
npaBuiIaM 0e30MacHOi paboTHI B TAOOpaTOPUH MIPH
WCIOJIb30BAaHUU XUMHUECKON NOCY1bl U 000PYJOBaHUS
10J1 KOHTPOJIEM I€Aarora., a TakyKe mpaBuiam
o0pallleHus C TOPIOYMMU BEILIECTBAMHU B OBITY.
[1naHnpoBaTh U OCYIIECTBIIATH HAa IPAKTHUKE
XUMHUYECKHE IKCTIEPUMEHTBI, IPOBOIUTH HAOIIOICHHUS,
JieNIaTh BBIBOJIBI IO PE3yJIbTaTaM SKCIEPUMEHTA MO
PYKOBOJICTBOM TleJiarora ¢ 00Cy»/1eHHUeM I1aHa
paboTBhI, C UCIIOJIL30BAHUEM KJIMILIE.

PackppiBaTh CMBICH N3y4aeMbIX TOHATHI U IPUMEHSTh
9TH MOHATHS, a TAK)KE U3yUEHHBIE 3aKOHBI U TEOPUHU
JUIS PELLIEHUS PACUETHBIX 3a/1a4 C IIOMOILBIO [IE€Jarora.

BbruncnsaTe MOJISIpHYIO Maccy BEIIECTB; KOJIHMYECTBO
BelleCTBa, 00BEM ra3a, Maccy BeIlecTBa ¢ OIOpOil Ha
oOpaszell, Ha (OpMYJIbI;

IIpoBOAUTH pacyYEThI 110 YPABHEHUAM XUMUYECKUX
peakmuii ¢ ormopoi Ha oOpaszell, arOPUTM YUeOHBIX
JEUCTBUI: KOJIMUECTBA, 00bEMA, MACCHI BEIIECTBA I10
U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM IPOTYKTOB PEAKLUU.



Tema 6. Boga. PacTBopsbl.

IMousiTue 006 OCHOBAHUAX
(54)

Bona, ee cocras, crpoenue, MoaeKyibl. Puznueckue
CBOMCTBA BOJBI. * AHAJIN3 U CUHTE3 — METO/Ibl U3yUEHUS
cocraBa BoJbL.* XUMHUYECKHE CBOICTBA BOJIBI (Pa3iokKeHHE,
peaKuuu ¢ HATPUEM, OKCHUJIOM KaJlbLUsl, OKCUIOM cephl [V .
CoctaB ocHoBanuii. [Tonstre 06 nHAMKaTOpAX.

*Boma kak pacTBopuTens.* .¥PacTBOPUMOCTD BEIICCTB B
Boje.* *HachllieHHbIe U HEHACHIIIEHHbBIE PACTBOPBL *
MaccoBast 107151 BemiecTa B pactBope. *Poib pacTBOpoB B
MIPUPOJE U B )KU3HU 4yesnoBeka. KpyroBopot BOJbI B
npupojie.* 3arpsisHeHne NpupoaHbIX BoJ. OXpaHa U OUHUCTKA
MIPUPOJHBIX BOJ.

JleMoHCTpaIun. DJIEKTPOJIU3 BOAbI; CUHTE3 BOJIbI;
B3auMojieicTBre BoAbI ¢ MeTauiamu (Na, Ca) (BO3MOKHO
UCIIOJIb30BaHUE BUEOMATEPUATIOB).

PacTBOpeHne BemecTB ¢ pa3IMuHON PaCTBOPUMOCTBIO.
UccnenoBanue pacTBOPOB KUCIIOT M IIECJIOYEN C TOMOIIBIO
WUHAWKATOPOB.

JlaGopaTopHble U NpaKkTHYecKue padoThl

[TpakTnyeckas pabora:

Ne 6. IlpuroroBieHue pacTBOPOB ¢ ONpeAeIEHHON MacCOBOM
JI0JIEN pacTBOPEHHOTO BEILIECTBA.

BbluncieHusi ¢ UCIOJB30BaHUEM MOHATHUS «MaccoBas A0
BELIECTBA B paCTBOPE»
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PackpeIBaTh CMBICII U3y4aeMbIX IOHATHN U IPUMEHSATH
9TH MOHATHS NPU ONHUCAHUU CBOMCTB BELLIECTB U UX
IIPEBPALCHUH ¢ TOMOUIBIO IIEArora.

XapakTepu30BaTh PU3NUECKUE U XUMUYECKHE CBOMCTBA
BOJbI, €€ POJIb KaK PaCTBOPUTEIIS B IPUPOIHBIX
Ipoleccax ¢ OIOpoi Ha IUIaH U CXEMY.

CocTaBiATh ypaBHEHHs XUMHUYECKHUX PEAaKLUH ¢
Y4YaCTHUEM BOJBI C OIOPOM HA CXEMY.

OOBACHATH CYLTHOCTh SKOJIOTMYECKHUX MPOOIIEM,
CBSI3aHHBIX C 3arpA3HEHUEM MPUPOAHBIX BOJ, CIIOCOOBI
OUYUCTKHU BOJBI OT IIPUMECEN, MEPBI IT0 OXPaHE BOJ OT
3arpsAA3HEHMS 1I0CIIE IIPEABAPUTEIIBHOIO
CTPYKTYpUPOBAaHHUS MaTepHara.

[ImaHnpoBaTh ¥ OCYLIECTBIIATH HA IPAKTUKE
XMUMHUYECKHE IKCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHN,
JieNnaTh BbI-

BOJZBI IO PE3yJIbTaTaM dKCIIEPUMEHTA 110, KOHTPOJIEM
IeJ1arora, ¢ UCIoJIb30BAHUEM KIIUIIIE.

CrnenoBatb npaBuiaM 0e301acHOM paboThI B
71ab0paTopuy MpH UCIIOJI30BAHUN XUMHUYECKOMN
1ocy/ibl 1 000pPY/JOBaHUS MO KOHTPOJIEM IeJiarora.

[IpoBOIUTH BHIYUCIIEHUS C IPUMEHEHUEM MTOHATHUS
«MaccoBas J0JIs1 BEIIECTBA B PACTBOPE» C ONOPO Ha
(bopMyIIbL.

Hcnonp30BaTh MpH BHINOJIHEHWN YUEOHBIX 3a1aHUH U B
MIPOLIECCE UCCIEN0BATENBCKON AEATEIbHOCTH HAyYHO-
MOMYJISIPHYIO JIUTEPATYPY XUMHUECKOIO COAEpKAHUS,
CIIpaBOYHBIE MaTEPHAIIbI, pecypchl IHTEpHETA MO
PYKOBOJICTBOM Iiearora. BeicTpanBate pa3BEpHyThIE
IIACbMEHHBIE U YCTHBIE OTBETHI C OITOPOM Ha
nHpOpMaIKIO U3 YYeOHUKA U CIIPABOYHBIX
MaTepHuaioB



Tema 7. OcHOBHEIE
KJIACCHI HEOPraHUYeCKHUX

coeINHEeHH
(11 9)

Knaccudukanus HeopraHuueckKux CoeAMHEHUH.

Oxcuppl: cocTaB, Kiaccupukanus (OCHOBHBIC, KUCIOTHBIC,
*aMmpoTepHbIe, HecoeoOpa3yolIre Ha IpUMepe OKCHaa
yraepoaa Il u okcuza asora I, Homenknatypa. [lonyuenue™
OKCHJIOB (B3aUMOJICHCTBUE C BOJIOM, KUCIOTAMH, IIETI0OYaMHU).
OcHoBaHus: cocTaB, Kiaccupukanus (1eaouu u
HEPAaCTBOPHUMBIE OCHOBAHUS ), HOMEHKJIATypa.

KucnoTsl: cocTaB, knaccuukanus, HOMEHKIATYpa,
buznyecKkre 1 XuMUYECKHe CBOMCTBA (B3aUMOJICHCTBUE C
OCHOBHBIMM OKCHJAMH COJIIMU Ha IPUMEPE COJISTHON U
CEpHOI KUCIIOT), *crocoObI nmoy4eHus. * Psg akTuBHOCTH
METaJIJIOB.

Conu (cpeanue): HOMEHKIATypa, *CrocoObl MOTydeHus *,
B3aMMOJICHCTBHE COJICH ¢ MEeTaJIaMU, KUCIIOTaMH, IIIeJI0UYaMH
U COJISIMHU.

I'enernyeckas cBsI3b MEXAY KJacCaMHU HEOPTraHUYECKUX
coeauneHuil. 'enernueckue psapl. [Tonarue 06 amporepHbIX
THJIPOKCHJIaX Ha IPUMEPE LIUHKA U aIFOMUHNSA. XUMHUYECKHE
CBOMCTBA - B3aUMO/ICHCTBHE C KUCIOTAMU H IIEIOYAMH.
Pasnoxenune npu HarpeBaHuM.

JdemMoHcTpanuu

OO0pa3ipl HEOPTAHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB.
B3aumopaeicTBie pacTBOpa CEPHOM KUCIOTBI C OKCHIOM
meau(Il).

Peakuus nenrpanusanuu.

BriTecHeHHe 0IHOTO MeTaJuIa JPYTUM U3 pacTBOPA COJIH.
JlabopaTopHble U NpaKkTHYeCKHe PadoThl

JlaGopaTopHBIE OTIBITHI:

B3aumoaeincTBie KUCIOT ¢ METalIaMu.

[TomyueHre HEpaCTBOPHUMBIX OCHOBAHM.

B3aumoeicTBiue HEpaCTBOPUMBIX OCHOBAHUM C KUCIIOTaAMH.
Pasnoxxenune ruapokcuna menu(ll) npu narpeBanum.
[TpakTudeckas padora:

Ne 7. PemieHne sKkCIepUMEHTANIBHBIX 3aa4 10 TEME
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OmnpeneneHne OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
COEJMHEHUH 10 abJIoHYy.
CocraBieHue CXeM CTPOEHHsI OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COSAVHEHNN Ha OCHOBE OIPEIEICHHUS.
CocraBneHue GopMyJ1 OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COSAVHECHNUN U Ha3bIBaHUE UX I10
MEXIYHAPOJAHON U TPUBUAIBHOM HOMEHKIIATYPE C
UCIIOJI30BAaHUEM OINPEAEICHUS U TaOIULIbI
pactBopuMocTu. KiaccuduuupoBanue n3y4aeMbix
BELIECTB I10 COCTaBYy U CE0UCMBAM C OTIOPOU Ha
OTIpeIeNIeHUs], CXeMbI U TaOJIHIly pacCTBOPUMOCTH.
CocraBneHue TaONUIbl FTEHETUUYECKUX PSII0OB U CXEMBI
«I"eHeTnueckas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHUIN M0/ PyKOBOJACTBOM
nesiarora.
[Tporno3upoBaHue CBOWCTB BEILIECTB HA OCHOBE OOIINX
XUMHUYECKHX CBOMCTB U3YUYEHHBIX KJIACCOB, IPYIII
BELIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIB30BAHUEM
cxeMbl «['eHeTnyeckas B3aMMOCBS3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COEAMHEHUIN 110 PyKOBOJACTBOM
nesarora.
CocraBiieHre MOJIEKYJISIPHBIX YPAaBHEHUN PEaKIUM,
WUTIOCTPUPYIOIIMX XUMUYECKUE CBOMCTBA N3YYEHHBIX
KJIACCOB U CNOCOObI NOJIYyYeHUs BEILECTB U3yYEHHBIX
KJIACCOB, I'PYII, a TAKXKE IMOATBEPKAAIOIINX
TFEHETHYECKYI0 B3aUMOCBS3b MEXKIY HUMU, C OIIOPOM Ha
BepOaJIbHYIO CXEMY B KaueCTBE 3pUTEIbHOM OMOPHI.
CocraBiieHHE MOJIEKYJISIPHBIX YPAaBHEHUH pPEaKIUN 110
CXEeMaM C IpeBapUTEIbHBIM 00CYXKI€HUEM BbIOOpa
pearupyrouux BEeIEeCTB.
Boruncnenue no ypaBHEHUSIM XUMUYECKUX peakLnit
KOJINYECTBA, 00bEMa, MacChl BEIIECTBA MO0 KOJIUYECTBY,
00BEMY, Macce peareHTOB WIK MPOAYKTOB PEaKIUH 110
AJITOPUTMY.



«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUI.
Beruucienus
— 10 YPaBHEHHUSAM XUMHUYECKUX PEAKIINI

[InaHupoBaHue U OCYIIECTBICHUE Ha MPAKTHKE
XMMHUYECKOI0 3KCIIEPUMEHTA U HaOII0I€HUS 1101
PYKOBOJICTBOM yuuTens. DopMyIrpoBaHUE BHIBOIOB 110
pe3yibTaTaM SKCIIEPUMEHTa C UCII0JIb30BaHUEM
OIOPHBIX c10B. DOpMyNIHpOBaHUE € TIOMOIIBIO IIEJarora
U BBIIIOJIHEHUE MpaBuil 6e301acHOi paboThI B
71a0opaToOpUr TP MCTIOIB30BAHIH XUMUYECKOH TTOCY/IbI
1 000pyAOBaHMs. OCYIIECTBIEHUE BEIOOPA MO
PYKOBOJCTBOM Iiefarora. BeicTrpanBanue pa3BEpHYThIX
IUCbMEHHBIX U YCTHBIX OTBETOB C OMOPOH Ha
UHPOPMALIUIO U3 Y4eOHUKA U CIIPABOYHBIX MATEPUAIIOB,
IPaMOTHOE UCIIOJIb30BaHUE U3YYEHHOTO MOHATUITHOTO
anrmapara Kypca XUMHH € HCIIOJIb30BaHUEM IIaHa,
OIOPHBIX CJIOB, AJITOPUTMA.

Pa3znea 3. [lepuoauveckuii 3axon u [lepuoaudeckas cucrema xumuueckux 3j1emMenToB . U. Menaeneena.

Tema 8. [lepnoanueckuii
3akoH u Ilepuoanyeckas
cHCTEeMAa XUMHYECKHX
3JIEMEHTOB

J. 1. Menpaene-eBa.
Ctpoenne aToma (7 4)

[TepBbie MOMBITKY KIaCCU(PUKAIIMN XUMHUYIECKUX SJIEMEHTOB.
[ToHsiTHE O TPYMIAX CXOIHBIX JIEMEHTOB (IIEIOYHBIE U
IEJIOYHO3EMETbHBIC METAILIBI, TAJIOTEHBI, UHEPTHBIC Ta3bl).
*JeMeHTBI, KOTOpbIe 00pa3yroT

am(oTepHbIe OKCUIBI U TUAPOKCUIBI. *

[Tepuonnueckuii 3akoH u [lepuonn-ueckas cucrema
xuMuueckux sneMenToB J[. . Menpaeneesa. [lepuonsl,
TPyIIbl, TOArpyNnbl. PU3HNUECKUN CMBICI TOPSIAKOBOTO
HOMEpA JIEMEHTa, HOMEPOB MEPUOIa U TPYIIIIHI.

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. *M3oTonbl. *
OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbIx 20 XxuMu4ecKkux 31eMeHToB [lepuonnyeckoit
cuctemsl [. 1. Menneneena.

XapaKkTepucTuka XUMHUYECKOTO 3JIEMEHTA T10 €r0 MOJIOKEHUIO
B [lepnoanueckoit cucreme /1. 1. Menneneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB DJIEMEHTOB MaJIbIX
MIEPUO/IOB U TIaBHBIX NOATPYIII B 3aBUCUMOCTH OT aTOMHOT'O
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Ctpoenne aToMoB. XUMHUYECKasi CBSI3b. OKHCINTEILHO-BOCCTAHOBUTEIbHBbIE peakiuu (15 1)

PackpbIBaTh CMBICI IEPHOAMIECKOTO 3aKOHA TI0]T
PYKOBOJICTBOM TEAarora.

[ToHMMATh CYIIECTBOBAHUE MTEPUOTNICCKOM
3aBHCHMOCTH CBOWCTB XMMHUYECKHUX DJIEMEHTOB
(M3MEeHeHe paJnyCcoB aTOMOB U
ANEKTPOOTPHUIIATETILHOCTH) M UX COSTMHEHHM OT
TMTOJIOKCHHUS B TIEPHOUICCKON CHCTEME U CTPOCHHS
aToMa C MCTOJIb30BAaHUEM CXEM H TaOJIHII.

YcTaHaBIHMBATh CBSI3b MEXKTY ITOJIOKCHHEM DJICMCHTA B
MIEPHOANYECKON CHCTeME U CTPOCHHEM €ro aToMa
(coctaB u 3apsia szpa, o0IIee YUCIIO JIEKTPOHOB U
pacnpesielieHre UX Mo SJIEKTPOHHBIM CIO0SIM) TI0
oOpa3ny. IIpornozupoBath xapakrep U3MEHEHUS
CBOWCTB 2JIEMEHTOB U UX COCTMHEHUI 110 TPYIIIaM 1
nepuoaaM [lepronueckoi CUCTEMBI C ITOMOILBIO
negarora. XapakTepu3oBaTh XUMUIECKUE STIEMEHTHI
MEPBBIX TPEX MEPUOOB, KaNUs, KAIbLIHS 110 UX



Tema 9. XumMnueckas
cBsI3b. OKHCJIHTEIbHO-
BOCCTAHOBHTEJIbHBIE
peakiumn

(8 1)

(mopsimkoBOroO) HOMeEpa. *

*3nauenue [lepuonnyeckoro 3akoHa u [leproauueckoit
CHUCTEMbI XUMHYECKHUX JIEMEHTOB JJISI PA3BUTHUS HAYKH U
npaktuku. [{. 1. MenaeneeB — y4€Hbli, I1e1aror u
rpaKIaHuH. *

JdeMoHcTpanuu

KopoTtkonepuoaHas u JIMHHOTIEpUOUTHAST (POPMBI
[Teproanueckoi CUCTEMbI XUMUYECKHUX 3JIEMEHTOB

JI. 1. Menneneena.

O3HakoMJIeHHE ¢ 00pa3aMi METAJUIOB U HEMETAJLIOB.

JlabopaTopHble U NpaKkTHYeCKUe PadoThl

JlaGopaTopHBI OTIBIT:

B3aumozeicTBue ruApOKCHIa IMHKA C paCTBOPaMU KUCIIOT U
iejIouei

*JNMEKTPOOTPUIIATEILHOCTL* aTOMOB XUMHUYECKHUX
3JIEMEHTOB.

XuMmudeckast CBsi3b (MOHHAS, KOBAJICHTHAS TTOJISIPHAS U
KOBAJICHTHAS HETIOJISIpHAsT).

CrerneHb OKUCIICHHS.
OxucnurensHO-BOCCTaHOBUTENBbHBIE peakimu (OBP).
[Ipoteccrl okucaeHus U BOcCTaHOBICHUS. OKUCIUTETN 1
BOCCTAHOBUTEIH.

JdemoHcTpaunu
OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC PEAKIIUU: TOPEHUE,
pEeaKIMK pas3yIoKEHUs, COCTUHECHHS
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nojoxkeHuto B [lepuoauyeckoi cucreme
. U. MenneneeBa. CiieoBath paBuiiaM 0e30TacHON
paboThl B 1a00paTOpUN MPU UCTIOIB30BAHUN
XUMHYECKOH TIOCYIbI 1 000PYIOBAHHMS 101 KOHTPOJIEM
negarora. BeicTpauBaTh pa3BEpHYyThIE TMCbMEHHbBIE U
YCTHBIE OTBETHI C OTIOPO HA HHPOPMAITUIO U3
y4eOHHMKa U CIIPAaBOYHBIX MAaTEPHUAJIOB, IPAMOTHO
HCIIOJIB30BaTh U3YYEHHBIN MIOHATUIHBIN anmapar
Kypca XUMHH OCIIe CTPYKTYPUPOBAHUS MaTepHalia ¢
KCIOJIb30BaHKeM Kiniie. Mcnosib30BaTh Ipu
BBITIOJTHEHUH Y4€OHBIX 3aJJaHUii U B TIpOIECCe
HCCIIEJIOBATENBCKOU JIESITEIbHOCTH HAYYHO-
MONYJIAPHYIO JIUTEPATYPY XUMUUYECKOTO CONCPHKAHUSA,
CIpaBOYHbIE MaTepHalbl, pecypchl UHTepHETa 10
PYKOBOACTBOM IM€arora

PackpbIBaTh CMBICT N3y4aeMbIX TOHATHN MO/
PYKOBOACTBOM mnenarora. Onpeaensrsb BUg
XUMUYECKOHN CBS3U B COCTMHEHHUH C MCTIOIB30BAHUEM
cxeM. OnpenensiTh CTENEHb OKUCIECHUSI XUMUYECKOTO
3JeMeHTa 10 (popMyIIe ero COeTMHEHNUS C
HCIOJIb30BaHUEM anroputMma. Onpenensith
OKHCJIUTENh U BOCCTAHOBUTEIb. OOBICHATH CYITHOCTh
MPOLIECCOB OKKUCIIEHUs U BOCCTaHOBINEHUA. COCTaBIATh
AJICKTPOHHBIN OaJIaHC ¢ yIETOM YUCIIA OTAAHHBIX U
MPUHSATHIX 31€KTPOHOB. CocTaBisATh ypaBHeHue OBP
o airoput™My. VMcmosb30BaTh MpH BBHITTOTHECHUH
yueOHBIX 33/1aHUIl TEKCThl yueOHUKa TOCIIe
CTPYKTYpPUPOBaHUS MaTepHalla, CIpaBOYHbIC
Martepuaibl (IEPUOIUYECKYIO CUCTEMY XUMUYECKUX
anemenToB J[. . MenneneeBa, Tabmauiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH B BOJAE,
AICKTPOXUMUUYECKHUH Pl HATTPSHKECHUH METAIIOB).



9 KJIACC

(2 g B HEMEMIO, BCEeTO 68 U, M3 HUX 4 4 — pe3epBHOE BPEMSI)

IIpumepHbIe TeMBbI,
pacKpbIBalOIue TAHHBIH
pasies nporpamMmei,
¥ KOJIMYeCTBO YaCoB,
OTBOJIMMOE HA UX HU3y4YeHHe

OcHOBHOe coepkaHue

OcHOBHbIE BH/IbI 1eSITETLHOCTH
00y4yarImuxcs

Paznen 1. BemecTBo u xumuveckune peaknuu (17 1)

IloBTOpPEHUE H
yriyoJieHne 3HAHU I
OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

IIepnonnueckuii 3akoH. [lepuonnueckas cucrema
XUMHUYecKux djeMeHToB 1. Y. Menaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB XMMHUUYECKHUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KaJusl, KAJIbLIUSI U UX

COEAMHEHMI B COOTBETCTBUH C IOJIOKECHUEM
3JIEMEHTOB B MIEPUOJUYECKON CUCTEME U CTPOCHHUEM
HX aTOMOB.

Krnaccudukanus 1 HOMEHKIIATypa HEOPTaHUICCKUX
BelIeCTB (MEXAyHa-pOIHAs U TPUBUATIbHAS).
XHUMHYECKHE CBOMCTBA BEIIECTB, OTHOCIIINXCS K
Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COETUHEHHU,
MX T€HETUYECKas CBS3b HEOPTAHUYECKUX BEIIECTB.
CrtpoeHue BenecTBa: BUJIbl XUAMUUECKOHN CBSI3U U
THUIIBI KPUCTAILNTUICCKUX PEMIETOK. *3aBUCHMOCTh
CBOMCTB BEIIIECTB OT UX CTPOCHUS. *
JdemoHcTpauuu

1. Mogenu KpUCTAIIMYECKUX PEIETOK
HEOPraHWYECKUX BEIIECTB.

2. KopoTtkonepuoanast ¥ JUIMHHOTIEPUOIHASL (HOPMBI
[Teproanyueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB
JI. 1. MenaeneeBa

XapakTepru3oBaTh XUMUYECKUE JIEMEHTHI IIEPBBIX TPEX NIEPUOAOB,
KaJIus U KaJIbLUA 10 UX MoJI0XkeHuo B [leprnoanueckoit cucreme
. . Menneneesa ¢ 0onopoi Ha aJITOPUTM.

KnaccugunupoBats 1 Ha3bIBaTh HEOPraHUYECKHE BEILIECTBA
M3YYEHHBIX KJIACCOB C OMOPOM Ha CXeMy, TaOJIUILy
pPacTBOPUMOCTH.

OnuceiBaTh 001IME XUMUYECKUE CBOWCTBA BELIECTB PA3IUYHbIX
KJIACCOB, IIOJITBEPK1aTh CBOMCTBA NPUMEPAMU MOJIEKYJIIPHBIX
YPABHEHUN XMMHUYECKUX PEAKLUHI C OIIOPOU HA CXEMY.

OnpenensaTs BUI XMMUUYECKOH CBSI3U U THUII KPUCTAJTINYECKON
PELIETKHU BEIIECTBA C OIIOPOM HAa CXEMY.

ITporno3upoBaTh CBOKCTBA BELIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS MOCJIE IIPEABAPUTEIBHOIO pazoopa.

BricTpanBaTh pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
ONopoM Ha
UHPOPMAaLMIO U3 Y4eOHUKA U CIPABOYHBIX MaTEPUAJIOB, IPAMOTHO
MCII0JIB30BATh U3YYEHHBIN MOHATHWHBIN allapaT Kypca XUMHUU.

Vcnonb30BaTh NpH BHIOIHEHUH YUeOHBIX 3aJaHUH U B ITpoLecce
HCCIIEA0BATENBCKON IEATEIBHOCTH HAyYHO-TIOMYJIIPHY IO
JUTEPaATYpy XMMHUYECKOIO COJEPKaHuUs, CIIPABOYHBIE MaTEpHAJIbI,
pecypcbl HTEpHETa 0T pyKOBOJICTBOM II€arora.
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Tema 1. OcHOBHEIE

KJ'IaCCI/I(bI/IKaI_[I/Iﬂ XUMHUYCCKUX peaKHI/Iﬁ 110 pa3JIMYHbIM

PaCKpBIBaTB CMBICJI U3Yy4YaCMbIX MMOHATUH U MNPUMCHATDb OTH

3aKOHOMEPHOCTH npu3HaKaM. *DK30- ¥ SHAOTCPMHUUECKUE PEaKIIH, HNOHATHS [IPU ONIMCAHUM CBOMCTB BEIIECTB U UX MPEBPALLECHUI.

XHMHYECKHX peakuui TepMoxummuueckue ypasHenus. [lonarue o ckopoctn | KnaccuduuupoBaTh XMMHYECKHE PEAKIIUN IO Pa3IMUHBIM

(4 9) XUMHUYECKOH peakuuu. [ToHsITHE O TOMOT€HHBIX U IIPU3HAKaM. Y CTAHABJIMBATh 3aBUCUMOCTb CKOPOCTH XUMUYECKON
rereporeHHbIx peakuusx. [lonsrue 06 o6paTUMbIX U pPEaKLMHU OT Pa3IHMYHbIX (PAKTOPOB MO/ PYKOBOJICTBOM YUHMTEIIS.
HEoOpaTUMbIX XMMHUECKUX peakuusx. [lonsarue o [TporHo3upoBaTh BO3MOKHOCTH IPOTEKAHUS XUMUUYECKUX
XMMHUYECKOM paBHOBecuH. DaKTOPBI, BIMAIOIINE HA IIPEBPALICHUN B Pa3IMUHBIX YCIOBHX IIOCIIE IPEABAPUTEIBLHON
CKOPOCTb XUMHUUYECKON PEAKIIMU U MTOJI0KEHUE paboTel. OnpenensTb OKUCIUTENb U BoccTaHOBUTENL B OBP.
XuMu4eckoro pasHosecus.* OBP. CocTaBisTh MEKTPOHHBIN OanaHc peakuuu. [IponzBoauts
JleMoHCcTpauM 3aBUCUMOCTb CKOPOCTH XUMUYECKOM BBIUMCJIEHUS 110 XUMUYECKUM YPaBHEHUSM II0 aITOPUTMY.
peaKImu OT pa3auuHbIX GakTopoB. BozneiicTBue BoicTpanBath pa3BEpHYThIE IICEMEHHBIE U YCTHBIE OTBETHI C
KaTaJu3aTopa Ha CKOPOCTh XUMUYECKON PEaKLUU. onopoi Ha UH(pOpMaIHIO U3 YYeOHHUKA U CIIPAaBOYHBIX
ITpumepb! HEOOPATUMBIX U OOPATUMBIX PEAKIIUH. MaTepHaioB. Mcrnonb30BaTh NpH BHINOIHEHUHU YUeOHBIX 3aJaHUN
CMmenieHre paBHOBECHSI XUMUYECKON PEAKIUH. U B IIPOLIECCE UCCIIEN0BATENBCKOM AESTEIIBHOCTA HAyYHO-
Boruuciienusi KOJIMYeCTBa BellecTBa, 00bEMa u HOIYJISIPHYIO JINTEPATYPY XUMUYECKOTO COACPKAHMS,
Macchl peareHTOB UJIU MPOJYKTOB M0 YPAaBHEHUSAM CIIpaBOYHBIE MaTepHallbl, pecypcsl HTepHEeTa nocie
XUMHUYECKHUX PEaKIHH KOHCYJIbTAIIMM C IEAArOroM.

Tema 2. Teopus JIEKTPOTUTUYECKON TUCCOLMALIAH. PackppiBaTh CMBICIT H3y4aeMbIX MOHITHIM, a TAK)KE CMBICIT TEOPUU

DJIEKTPOJUTHYECKAS DNEKTPOIUTHI U HEANIEKTPOJIUTHI. KaTMOHBI, aHUOHBI. ANEKTPOJINTUYECKON TUCCOLUALIMY C ONIOPOM HAa CXEMBI.

AUCCOLHALHA. *MexaHU3M JUCCOLMALNU BEECTB C Pa3INYHbIMU OOBSICHATD MPUUKHBI 3JIEKTPOIIPOBO/I-

XuMHUYeCcKHEe PeaKIiuu
B pacTBOpax

(8 1)

BUJAMU XUMHYCCKOM cBsI3u. CTElmeHb JUCCOLUAIUN. *
CuiibHBIC U Cc1a0BI€ AJIEKTPOJIUTHI.

Peakunu noHHOro 0OMeHa, YCIOBUS UX MPOTEKAHMS.
HonHbIe ypaBHEHHSI peaKIUil.

XHUMHUYECKHE CBOMCTBA KMCJIOT, OCHOBAHUI U COJIEH B
CBETE MPECTABJICHUN 00 IEKTPOIUTUICCKON
nuccouuanuu. Cpena pactsopa. [lonsitue o ruapoinuse
cousieil. KauecTBeHHBIE peakliMy Ha KATUOHBI

Y aHUOHEL.

JleMoHcTpanum. DJIEKTPUIECKast IPOBOJUMOCTD
PacTBOPOB BEIIECTB; ABUKEHUE HOHOB B
AJIEKTPUUECKOM ToJie. OMBIThI, WILTIOCTPUPYIOIIUE
MPU3HAKU TPOTEKAHUS PEeaKIMii HOHHOTO 0OMEHa.
OnbITHI IO ONPENIETICHUIO CPEbI B PACTBOPAX COJICH.

HOCTH BOJIHBIX PACTBOPOB C IOMOIIBIO TIe1arora.

CocTaBiATh ypaBHEHUS JUCCOITUAIINN KUCIIOT, IIEJI0Uel U COJICH,
TMIOJIHBIE
Y COKpamE&HHbIC HOHHBIC YPAaBHEHHUS XUMUYCCKIX PEaKITHii
HMOHHOTO OOMEHa.

[TmaHupOBaTh M OCYIIECTBIATH HA TPAKTUKE XUMHUECKUE
9KCIIEPUMEHTHI, POBOIUTH HAOIIOACHHUS, ACNIATh BBIBOIBI 10
pe3ysibTaTaM 3KCIEepUMEHTa Ocie MPpeABapUTEIbHON paboThI.

CrnenoBatpb npaBuiIaM 6e30MacHOI paboTHI B 1TaOOPATOPHH MTPH
WCIOJIb30BAaHUU XUMHUYECKOM MOCYIbI U 000pYAOBaHUS MO
KOHTPOJIEM IeAarora.

[Tpon3BOaUTH BBIYUCIICHUS IO XUMUYECKUM YPaBHEHHSIM.

BricTpanBath pa3BEpPHYThIC MUCHMEHHBIC U YCTHBIC OTBETHI C
OTIOpOil Ha MH(POPMAIIHIO U3 YIeOHUKA M CTIPABOYHBIX
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JlabopaTopHbIe U IPaKTHYECKHE

pa6oTtel JIabopatopHslii onbIT: Ne8Peakiimy HOHHOTO
oOMeHa B pacTBOPAax JIEKTPOIUTOB.

No9. KauecTBeHHBIE peaKIi HAa HOHBI B PACTBOPE.
[TpakTiueckas paborta Ne 1. Pemenue
AKCIIEPUMEHTAIbHBIX 3a/1a4.

BoIuuciieHns1 10 YPaBHEHUSIM XUMHYECKHUX PEAKLIMMA

MaTepuaioB, TPaMOTHO UCMOIb30BaTh U3yUEHHBIN MOHATHIHBIN
anmapar Kypca XUuMHUH TOCJIE IPEABAPUTEIHHOTO
CTPYKTYpUPOBaHUS MaTepuaa.

Hcnonp30BaTh Npy BBIIOJHEHUH YU€OHBIX 3aaHUN U B IIpOLIECCE

HCCHCI{OB&TGHBCKOP'I ACATCIIbHOCTU HAYUHO-TIOITYJISIPDHY IO
JUTCPATYPY XUMHYCCKOI'0O COACPKaHNsA, CIIPAaBOYHBIC MaTCpHaAJIbI,
PECYPChI HHTepHeTa IIOCJIC KOHCYJIbTAIUU C IIEAarorom.

Pa3nen 2. HeMeTaJJILI M UX CO

enuHeHus (24 v)

Tema 3. O6man
XapaKTepUuCTHKA
XHMHYECKHX IJIEMEHTOB
VIIA-rpynnsl.
I'ajorennl

(4 9)

O61as xapakTepucTruka raoreHoB. OcoOeHHOCTH
CTPOEHUS ATOMOB 3TUX 3JIEMEHTOB, XapaKTEPHbIC JJIs
HUX creneHu okuciaeHus. CTpoeHue u pu3nueckue
CBOICTBA MPOCTHIX BEUIECTB — T'aJIOTEHOB.
XHUMHYECKUE CBOMCTBA HA IPUMEPE XJI0pa.
Xnoposogopoa. ConsHas KUCI0Ta, XUMUYECKUE
CBOIiCTBa, *nonyueHue*, npuMmenenue. KauectseHHble
peaKkIMK Ha raJloreHuI-uoHbI. *J{elicTBHEe XIopa 1
XJIOPOBOJIOPOJa HAa OPraHU3M uernoBeka.™ BaxHeime
XJIOPUJIBI U KX HAXOXKJAEHUE B PUPOJIE.

JemMoHcTpanuun BuneomaTtepuansl: raloreHsl U UX
coenuHeHus. OOpasLbl XJIOPUIOB.

JlabopaTopHBbIe N NpaKTHYeCKHe PadoThI
JlaboparopHsrii oneIT: Pacro3naBanue XJI0pUA-HOHOB.
ITpakTrueckas padota Ne 2. [TomydeHne conastHOM
KHCJIOTBI, U3y4eHue €€ CBOMCTB. Bhluucaenus 1no
YpaBHEHMSIM XUMUYECKUX peaKIuil.

OOBIACHATH 06]].[1/[6 3dKOHOMCPHOCTHU B UBMCHCHUU CBOICTB

HEMCTAJIJIOB U UX COGI[I/IHGHI/Iﬁ B IIpeaciiax MajIbIX IIEPHUOJ0B U
TJIaBHBIX IOATPYIIIT Hepnonnqecxoﬁ CHUCTEMBI XUMHNUYCCKUX
QJICMCHTOB C y‘{éTOM CTpOCHHA UX aTOMOB C UCITIOJIb30BAHHUEM
CXCMBEI.

Xapaktepu3oBaTh GU3MUECKUE U XUMHUECKUE CBOMCTBA MTPOCTHIX

BEIIIECTB raJIOTEHOB (Ha MPUMepe XJI0pa) U CIOKHBIX BEIIECTB
(x;mopoBOI0pOAA, XJIOPHUIA HATPHUS), CIOCOOBI UX MOTYUYEHUS,
NPUMEHEHUE U 3HAYEHUE B MPUPOJIE U )KU3HU YEJIOBEKA MOCIIE
CTPYKTYPUPOBaAHUS MaTepHaa.

OHpeI[eJ'ISITB TaJIOTCHUA-UOHBI B paCTBOPC C UCIIOJIb30BAHUECM

TabauIe! "XapakTepHble peakMi Ha aHUOHBI".

HJ'IaHI/IpOBaTB 1 OCYHICCTBJIATH HA ITPAKTUKE XUMHUYCCKHUC

OKCIICPUMCHTBI, IIPOBOANTDH Ha6J'IIOI[eHI/I$I, J€JIaThb BBIBOJBI 110
pe3ylibTaTaM SKCIIEPUMEHTA ITOCJIC HpeHBapHTeHBHOﬁ pa60TBI.

Tema 4. O01mas
XapaKTepUCTHKA
XHMHUYECKHUX 3JIEMEHTOB
VIA-rpynnsl. Cepa u eé
coeqHeHu (5 1)

OOmrast XapaKTepuCTHKA HIEMEHTOB VIA-TpyIIIbL.
OcOo6EeHHOCTH CTPOEHUS ATOMOB 3TUX JIEMEHTOB,
XapaKTCPHBIC IJIA HUX CTCIICHHU OKHUCJICHUS. CTpOGHI/Ie
U (U3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpPOJIa M Cepbl. AJNIOTPONHbIE MOAU(PUKALIUN
KHCJIOPOJIa ¥ Cepbl. XMMUYECKHE CBOMCTBA CEPBI.
B3auMoieficTBHE C HEMETAJUIAMU - BOJAOPOJIOM U

OOBsICHATH 001IIE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB

31eMeHTOB VIA-rpynnsl U UX COETMHEHUM
¢ Y4ETOM CTPOEHHMSI UX aTOMOB C onopoii Ha cxeMy "M3meHeHune
paanycoB B noArpynnax".

Xapaktepu30BaTh PU3NUECKUE U XUMUYECKHE CBOWCTBA MPOCTOTO

BEILIECTBA Cepbl U €€ COeAMHEHHH (CEepOBOA0POIA, OKCUIOB CEPHI,
CepHOM KUCIIOTHI, CyJb(}HaTOB), CIIOCOOBI HX
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KHCJIOPO/IOM, METAJUIaMH, KOHLIEHTPUPOBAHHBIMU
a30THOM U cepHOM Kucmoramu. CepoBOIOPOI,
CTpoeHue, (pu3nyeckne 1 XMMUIECKHUEe CBOUCTBA
(KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE). OKCUIBI CEPBI
KaK [IPEJCTaBUTENIN KUCIOTHBIX OKcHI0B. CepHas
KHUCII0Ta, PU3NYECKUE U XUMUYECKHE CBOMCTBA
(oO1ye Kak MpecTaBUTENs Kilacca KUCIOT

u *cnenupuyeckne®), npumenenue. CepHucras
KHCJIOTA.

*XUMHUECKUE PEaKIHH, JICXKAIIE B OCHOBE
IPOMBIIIJICHHOTO CII0C00a MOJIyYeHUs] CepHON
KHUCJIOTBI. AMNIaparsl ¥ MPOTEKAIOIINE B HUX
npolecchl (Ha MpuMepe MPOU3BOICTBA CEPHOM
KHUCTIOTHI). *

Conu cepHOI KMCIIOThI, KAUECTBEHHAsI PEaKIUs Ha
cynbdar-noH. HaxoxeHnue cepsl U €€ COeTUHEHUM
B Iipupoze. *XuMHUECKOe 3arps3HeHUE OKpYKaroei
Cpellbl COeIMHEHUSIMHU CePbI (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CLIOCOOBI €ro
peloTBpalieHus. *

Nemoncrpanuu Kosutekuuu (BUaeoMaTepuasl):
cepa u e€ coequHenus. OOyrauBaHue caxapa moJ
JIEHCTBUEM KOHLICHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlaGopaTopHble U MpaKkTH4YecKue padoThl
JlaGopatopusbie onbIThl: OOHapykeHHUe cynbhaT-
nOHOB. B3anmoelicTBue pa30aBieHHON CepHOM
KHCJIOTHI C IUHKOM. BbIuuciieHust

10 YPaBHEHUSIM XUMHUECKHUX PEAKIHIA

IIOJIyY€HUs], IPUMEHEHUE U 3HAYEHUE B IPUPOJE U KU3HU
YeJIoBEKa C OIOPOH Ha CXEMY U IUIaH.

OnpenensaTb HanuuKe Cyab(haT-nOHOB B PaCTBOPE.

OOBSICHATDH CYIIHOCTh 3KOJIOTMUECKUX MPOOJIEM, CBSI3aHHBIX C
nepepaboTKOM coeTMHEHNH cephl TIOCIe CTPYKTYPUPOBAHUS
MaTepuania.

ITnaHMpoOBaTh U OCYILECTBIIATh HA NPAKTUKE XUMUYECKHE
9KCIEPUMEHTBHI, IPOBOIUTH HAOIIOICHHS, A€IaTh BBIBOBI IO
pe3yabTaTaM dKCIIEPUMEHTA.

CrnenoBatb npaBuiaM 0e301acHON pabOTHI B JIAOOPATOPUH MIPH
UCIIOJI30BAaHUM XMMHYECKON TIOCY bl U 000PYAOBaHUS 1101
PYKOBOJCTBOM II€arora.

[Tpon3BOaUTH BEIYUCIIEHUS IO XUMUYECKUM YPAaBHEHHSIM I10
AITOPUTMY.

Mcnonb30BaTh NpH BHINOTHEHUU YU€OHBIX 3aJaHUH TEKCThI
ydeOHHKa, cripaBouHble Marepuaibl ([lepuoauueckyro cucremy
xumuueckux snemeHToB [I. V1. Menzaeneesa, Tabiauiry
PacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEN B BOJE,
ANEKTPOXUMUYECKUN PsJl HATIPSDKEHUI METalIoB).

Hcnonb30Bath Npy BHITOJHEHUN YUEOHBIX 3a/1aHUI U B Ipoliecce
MCCIIEIOBATEIbCKON AECATEIBHOCTH HAYYHO-TIOMYJISIPHYO
JUTEPATYPy XUMHUUYECKOTO COJEPKAHMUS, CIIPABOYHbIE MaTepUaIIbI,
pecypcel HTEpHETa 1IOCIE KOHCYJIBTAMH € TIEJarorom

31




Tema 5. O6mas
XapaKkTepucTUKa
XHMHUYECKHUX 3JIEMEHTOB
VA-rpynnsl. A30T,
dochop u ux
coeUHEeHHUs!

(7 1)

OO6mr1ast XxapaKTepuCTHUKA 3JIEMEHTOB V A-T'PYIIITHI.
OcoOEHHOCTH CTPOEHUS ATOMOB 3TUX AJIEMEHTOB,
XapaKTepHbIE JIs1 HUX CTENEHNU OKHCIICHHUS.

A30T, pactpocTpaHeHHe B IPUPOJIE, PU3HUECKUE U
XUMH4eckue cBorcTBa. KpyroBopot a3ota B mpupo/e.
AMMHUaK, ero pu3nvecKre 1 XMMHYECKHE CBOICTBA,
nojy4eHue u npuMeHenune. Coaum aMMOHHUS, UX
¢uznyecKre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHast peakiyst Ha MIOHbl aMMOHHSL.

A3OTHAs KUCIIOTa, € (PU3nIecKue U XUMUIECKHE
cBoiicTBa . Mcrnonbp30BaHne HUTPATOB U COJIEH
aMMOHMSI B Ka4eCTBE MUHEPAJIbHBIX YAOOpEHH. *
XUMHUUECKOE 3arps3HEHUE OKpYXKarolell cpeibl
coeHEeHUsAMH a3oTa. Pocdop, *amoTponHsie
Moudukanuu pochopa*, puzndyeckue U XuMHUECKUE
cBorictBa. Okcua pocdopa(V) u pocdopHas
KHCIIO0Ta, (U3NYECKHE U XUMUUYECKHE CBOMCTBA,
*nonyuenue.* *KauecrBeHHas peakuus Ha pocdar-
uoHsl. *Mcnonp3zoBanue GpochaToB B KaUecTBE
MUHEPATBHBIX YI100peHUil.* 3arpsa3HeHne NpUpoIHbIX
BOJI0EMOB (ochaTamu.

HMemoncrpamun Komnexiun: pochop u nx
coeMHEeHMs. B3aumonencTBue KOHIEHTPUPOBAHHON
a30THOM KUCIIOTHI C MEMBIO.

JlabopaTopHbIe U NpaKTHYeCKHe padoThl
JlaGopaTtopusie onbIThI: 1. B3aumopeiicTBue cosneit
aMMOHMS ¢ E10Yb10. 2. O3HAKOMIICHHE C 00pa3amMu
a30THBIX U (OCPOPHBIX YIOOPEHUI.

[Tpaktuueckas padora Ne 10. [Tonyuenne ammuaka,
W3Y4YEHUE €r0 CBOMCTB.

BoluucjieHusi 110 YPaBHEHUSAM XUMUYECKHUX pEaKIfi

OO0bsICHATH 001IIME 32aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
3J1EMEHTOB V A-TpyIIbl U UX COEIMHEHUHN C Y4ETOM CTPOCHUS UX
aTOMOB.

XapakTepHu30BaTh PU3NUECKUE U XUMUIECKHE CBOWCTBA MPOCTHIX
BellecTB a3oTa U Gocdopa U ux coeMHEHUH (aMMHakKa, coyen
aMMOHHS, a30THOW KHCJIOTHI, HUTPATOB, okcuna dpocdopa(V) u
(dhocdopHoii kucnoThl, pocharon), CIOCOOBI UX MOTYUCHHUS,
IPUMEHEHUE U 3HAaU€HHE B IPUPOJIE U JKU3HU YEJIOBEKA C
UCTIOJIb30BAHUEM CXEMBI.

OnpenensTb HOHBI aMMOHHSA U (OochaT-HOHBI B PACTBOPE C
UCTIOJb30BaHUEM Ta0OIHIIbl "' XapaKkTepHbIE peaKlUK Ha KATHOHBI U
AQHUOHBI".

OOBSICHATD CYIIHOCTh SKOJOTHUYECKHUX MPOOIIEM, CBSI3aHHBIX C
HaXO0KJICHUEM COeTUHEeHMIA a30Ta U Gochopa B OKpyKaromiei
cpeze.

[InanupoBaTh U OCYLIECTBIIATH HA MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, POBOJUTH HAOIOACHUS, AeNaTh BBIBOIBI MO
pe3ysbTaTtaM 3KCIepU-MeHTa.

CrnenoBatb npaBuiaM 6e30macHoOi paboThI B J1aOOpaTOPUH MPH
WCIOJIb30BAaHUU XUMHUYECKOM MOCY/ bl 1 000pyA0BaHUS.

[Ipou3BOAUTH BBIYUCICHUS 110 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh NpU BBHIOJHEHUH YU€OHBIX 3aJJaHUM TEKCThI
yueOHHKa, CIpaBOYHbIE MaTepUaIbI (IEPUONIYECKYIO CHCTEMY
xumudeckux emerToB . . MenpaeneeBa, Ta0auiry
pacTBOPUMOCTH KUCIJIOT, OCHOBAHHUM U COJIEN B BOJIE,
ANEKTPOXUMUYECKUH Pl HAPSKEHUI METaJlIOB).

Vcnonb30BaTh MpH BHIIOIHEHUH YUeOHBIX 3aJaHUN U B ITpoIecce

HCCHCHOB&TCHBCKOﬁ JACATCIIbBHOCTU HAYYHO-IIOIIYJIAPHYTO
JIATCPATYPY XUMHUYCCKOI'0 COACPKAHMS, CIIPABOYHBIC MATCPUAJIbI,
PECYPChI I/IHTCpHeTa IIOCJIC KOHCYJIbTalMU C II€Jarorom

Tema 6. Oomas
XapakKTepuc-
THKA XUMHYECKHUX

Yriepona, amuioTpornHabie MoAUpUKAINK TpaduT,
anmMa3s. B3aumopeicTBre ¢ MeTallllaMH, HeMeTajllaMu,
KOHIIEHTPUPOBAHHBIMHU a30THOM M CEPHOM KUCJIOTaMHU,

OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
371eMeHTOB [V A-rpynnsl U UX COEIMHEHUN C y4ETOM CTPOCHUS UX
aTOMOB.
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31eMeHTOB IVA-
rpyniel.

Yraepoa u KpeMHUi U
HX COeJUHEHHS

(8 1)

pacrnpocTpaHeHue B pupoe, Ghusndeckue u
XUMUYecKue cBorcTBa. AncopOuus. Kpyrosopot
yIaepoaa B MPUPOJIE.

Oxcuppl yriaepoaa, ux GU3ndeckne 1 XUMHISCKUE
CBOIICTBa, UX JIEHCTBUE HA KUBBIC OPTaHU3MBI,
MOJIyYeHUE U TIPUMEHEHHE. *DKOIOTHIYECKUE
po0JieMbl, CBsi3aHHbIE ¢ OKcuIoM yriepona(lV);
rUnoTe3a rao0anbHOro MOTEIUICHHS KIIUMAaTa;
MapHUKOBBIN AP DeKT.*

YronbHas KUCIIOTa U €€ COJH, UX (U3NIECKHE U
XHUMHUYECKHUE CBOICTBA, MTOJIy4eHHE U IPUMEHEHHE.
KauectBennas peaxius Ha KapOOHAT-HOHBIL.
*[IlepBoHayanbHBIE MOHATUS 00 OPraHUYECKUX
BELIECTBAaX KaK O COEIUHEHMSIX yIiepoaa:
0COOEHHOCTH cocTaBa U cTpoeHus. [lonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OeNKax,
yraeBojaax. *Kpemuuii, ero ¢pusuueckue u
XUMUYECKHE CBOWCTBA MOJYyUYECHUE U IPUMEHEHNE B
anekTponuke. *CoeAMHEHNs KPEMHUS B IPUPO/IE.
Oo6uue npeacrasienus o0 okcuae kpemuusas(1V) u
KpeMHHEBOU kucnore. CUIIMKAThl, UX UCIOJIb30BAHHE
B OBITY, MEJUIIMHE, TPOMBILIIEHHOCTH. Baxkneiiiue
CTPOUTEIIbHBIE MaTepHUAJIbl: KEpaMHUKa, CTEKIIO,
[IEMEHT, OETOH, Kene300eToH. [Ipobiemsl
0€30I1acHOT0 HCTIOIH30BAHUS CTPOUTETHHBIX
MaTepHaJioB B MIOBCEIHEBHOM JKU3HU.*
JMemMoucTpanuu. Mosieny KpUCTaNINYECKUX PEMLIETOK
anmMasa, rpadura, MOJIEKyJIbl (yJuiepeHa.
AncopOrusi pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yTiéM. [IpoTuBoras.
Buneomarepuanbl: CUITUKATHASI IPOMBIILIIEHHOCTb.
Monenu MOJEKyJ1 OpraHu4eCKUX BELIECTB.
JlabopaTopHble M NpaKTHYeCKHe PadoThI
JlaGopaTtopHsbiii onbIT: KauecTBeHHAs peakiysi Ha

Xapaktepu3oBaTh GU3MUYECKUE U XUMHUYECKHUE CBONCTBA MTPOCTHIX
BEILECTB yTJIEPO/ia U KPEMHHUS U UX COCTMHEHHUM (OKCUIOB
yIJIepoJia, yroJbHOM KUCIIOThI, KapOOHATOB, OKCHIa KPEMHHUS,
KPEMHUEBOU KUCJIOTHI, CHJIMKATOB), CIIOCOOBI MX MOTYYEHUS,
MIPUMEHEHHUE 1 3HAYEHUE B IPUPOJIC U )KU3HU YETIOBEKA.

Ornpenensth KapOOHAT- U CHIIMKAT-

HOHBI B pacTBOpE.

OOBSCHATH CYIIHOCTD SKOJIOTUYECKHUX MTPOOJIEM, CBA3AHHBIX C
HAXOKJEHUEM YTJIEKHCIIOTrO ra3a B OKpY Karollel cpele.

NnnroctpupoBath B3aMMOCBSI3b HEOPTaHWUYECKUX COCTMHEHHUI
yIJIepoJia U OPraHUYECKUX BELIECTB M0/ PyKOBOACTBOM YUUTENS.
[TnanupoBaTh ¥ OCYIIECTBIISITh Ha IPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IIPOBOINTH HAOJIIOICHUS, JIENaTh BEIBOJIBI TIO
pe3ysbTaTtaM KCIEPUMEHTa TOCTIe MPeABAPUTEIHLHONU PabOTHI.

CrnenoBath mpaBuiiaM 0€30MacHO# paboThI B 1a0OpaTOpUU MPH
WCTIOJIb30BAHUN XUMUYECKON TTOCYIBI U 000PYI0BAHHS.

Hcnonb30BaTh pU BHITIOTHEHUH YY€OHBIX 3aJJaHUI TEKCThI
ydeOHHKa, cripaBouHble Marepuaibl ([lepuoauueckyro cucremy
xumuueckux snemeHToB [I. V1. Menzaeneesa, Tabiauiry
pacTBOPUMOCTH KHCJIOT, OCHOBAHUI U COJIEH B BOJIE,
ANEKTPOXUMUYECKUH PAJl HAPSHKEHUI METaJIOB) MOCIE
KOHCYJIBTAIlUU C TIEAArOroM.

Hcnonp30BaTh pU BHIOTHEHUH YU€OHBIX 3aJaHUI U B TIPOIECCE
HCCIIEA0BATENIbCKON NEITETbHOCTH HAyYHO-TIOMYJISIPHY IO
JUTEPATYPY XUMUYECKOTO COACPKAHUS, CIIPABOYHbIE MAaTEPUAJIbI,
pecypcbl HTepHETa mocie KOHCYJIBTAIMH C TIeJarOroM.

33




kapOoHaT-uoH. [IpakTrueckue padboTs Ne 11.
IlosydeHue yriekuceinoro ra3a i u3y4eHue ero CBOMCTB.
KayecTBeHHas peakiusi Ha KapOOHAT-UOH.

Ne 12. Pemienue skciepuMeHTaNIbHBIX 33124 110 TEME
«Hemeramb».

BoruncieHusi 10 ypaBHEHHUSIM XUMUYECKUX PEAKIIHH,
€CJIM OJJUH U3 PEareHTOB JIaH B BUJI€ BOJHOTO
pacTBOpa ¢ U3BECTHOM MacCOBOM JI0JIEN.

Paznen 3. Metaibl u ux coequHenus (20 u)

Tema 7. O01mue
CBOJCTBAa MeTAJLJIOB
(4 9)

OOmrast XxapaKTePUCTHKA XUMHUYECKUX DIIEMEHTOB —
METaJUIOB Ha OCHOBAHUU UX MOJIOKEHUS B
[Tepuoanyeckoil cucTeMe XUMUYECKUX JIEMEHTOB

. . MenneneeBa u crpoeHus atoMoB. CTpoeHue
MeTaJlsIoB. MeTtannudeckasi CBsi3b U MeTaJIIMUecKast
KpUCTAJUIMUECKas peléTka. DIEKTPOXUMUUYECKUM psiJl
HaNpsoKeHUH MeTaIUToB. DU3NYECKUE U XUMHUYECKUE
cBoiicTBa MeTasuIoB. *O01IHe CriocoObl OTyUeHUsI.
[ToHsiTHE O KOPPO3UH METAJIIOB U OCHOBHBIE CIIOCOOBI
3aIUThI OT KOppo3uu. CruiaBbl, UX TPUMEHEHUE B
OBITY ¥ IPOMBIILJIEHHOCTH. *

Nemoncrpanuu. O3HaKOMIIEHHE C 00pa3LamMu
METAJIJIOB U CIUIABOB, UX (PU3NUYECKUMH CBONCTBAMHU.
Mopenu KpUcTauIM4eCKUX PEETOK METAIIOB.
Buneomarepuaiibl: KOppo3usi METAJLIOB.
JlabopaTopHbIe U NpaKTHYeCKHe padoThl
JlaGopaTtopHbie onbIThl: O3HAKOMIICHHE ¢ 00pa3aMu
CILJIaBOB METAJIOB.

3aBUCUMOCTbH CKOPOCTH PEaKLUy MeTajlla ¢ KUCIOTOMN
OT MPUPOJIBI METAILIIA.

BolunciieHusi 1O ypaBHEHUSIM XUMHUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COAEPKUT IPUMECH

PackpbIBaTh CMBICIT H3y4aeMBbIX MOHITUN U IPUMEHSTH 3TH
HOHATHS TIPU ONMCAHUM CBOMCTB BEIIECTB U UX MPEBPAIIECHUI.

OOBsICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
3JIEMEHTOB-METAJJIOB U MX COEAMHEHUH ¢ YUETOM CTPOCHUS UX
aToMOB. XapaKkTepu30BaTh CTPOCHNE METAIIJIOB, 00IIME
¢u3nyeckre 1 XMMUYECKHE CBOMCTBA METAIIOB.

XapakTepr30oBaTh 001IMe CIIOCOOBI MOJIYyYEHHS METAIJIOB 110CIIE
CTPYKTypupoBaHus Matepuana. CieqoBaTh npaBuiiaM 0e301acHOiM
paboThl B 1a00OpaTOpPUHU MIPH UCTIOIB30BAaHUU XUMHUYECKOM MOCYIbI
1 06opynoBanus. [Ipon3BOIUTH BEIYMCIEHUS 10 XUMHUUECKUM
ypaBHEHHSM. VICTI0Ib30BaTh MPH BBITIOTHEHUH YI€OHBIX 33 JaHUN
TEKCTHI ydeOHMKa, cripaBouHble MaTepuaisl (Ilepuoauueckyro
cucteMy xumuueckux snementoB Jl. 1. Menneneesa, Tabnuiry
PAacTBOPUMOCTH KHCIIOT, OCHOBAaHHI U cOjel B BOJIE,
ANEKTPOXUMUYECKUH Pl HAPSKEHUN METaJlIOB).

Vcnonb30BaTh NpH BHIIOIHEHUH YUeOHBIX 3aJaHUI U B ITpolecce
HCCIIEIOBATENLCKON JIESITETPHOCTH HAYYHO-TIONMYJISIPHYTO
JUTEPATYPY XMMUYECKOTO COACPIKAaHUS, CIIPABOYHbIE MaTepHAaIbI,
pecypcbl UHTepHETA TIOCIe TPpeIBapUTEIbHOM KOHCYIBTAINH C
Me1aroroMm

Tema 8. Ba:kneiimue
MeTaJLJIbl U UX

[Ilenounsie Mmetaiuibl. [Tonoxenue B [lepronuueckoit
cucrteMe xumuueckux saemenToB . Y. Menneneena,

OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
3JIEMEHTOB-METAJUIOB B IPYIIIAX U UX COEAUHEHUN C Y4ETOM
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COCINHCHUSA
(16 u)

cTpoeHue atoMoB. Haxosxienue B pupoze.
dusnueckre 1 XMMUIECKHE CBOMCTBA (Ha MpUuMepe
HaTpus U Kaiaus). OKCHUIBI ¥ TUAPOKCHIBI HATPHSI U
kanud. [I[puMeHeHne menouHbIX METAJIOB U UX
COEIUHEHUH.

[[{enoyHo3eMeNIbHBIE METAIIBI MArHUM W KaJdbIUH,
crpoenue aroMoB. [lonoxxenue B [lepuoanueckoit
cucTteMe XxuMuaeckux sneMeHToB J[. 1. Menpeneena.
Haxoxnenue B npupojie. Pu3ndeckue 1 XuMUYECKUe
cBoicTBa. BaxkHeilmme coequHeHus: Kalblus (OKCHI,
THAPOKCH]I, coin). *YKECTKOCTH BOJIBI M CTIOCOOBI €€
yCTpaHeHus.*

Amomunuii. [Tonoxxenue B [lepronnueckoit cucreme
xuMuueckux anemMeHToB . . Menzaeneesa, ctpoeHue
atoma. Haxoxnenue B npupone. Puznueckue u
XUMHUYECKHE CBOICTBA. AM(OTEpHbIE CBOWCTBA
oKcujaa u rupokcuaa. JKeneso: cocraB, CBOMCTBA U
nonyuenue. [lonoxenue B [lepronnueckoit cucreme
xumuueckux anemMeHToB . . Menzaeneesa, crpoenune
atoma. Haxoxzaenue B nmpupojie. Pusnyeckue u
XUMUYecKkue cBorcTBa. OKCUIbL, THAPOKCH]IBI U COJTU
xene3a(ll) u xeneza(Ill).

JdemoncTpanun B3aumoneiictBue HaTpus ¢ BOJOMH.
OxkpammBaHue MIaMeHU HOHAMU HATPUS U KaJusl.
OxkpaiuBaHue MJIaMeHU HOHAMU KaJIbLIMSL.
BzaumojeiicTBue oKcHjia KajlbIUs C BOJIOM.
Buneomarepuansl: ropeHHe xkene3a B KUCIOPOoIe U
xjope. JlabopaTopHble U MPAKTU4YeCKHe Pad0ThI
JlaboparopHbie onbIThl: O3HAKOMIIEHHE C 00pa3aMu
QTFOMUHUS U €T0 CIU1aBOB. AM(OTEpHBIE CBONCTBA
rupokcuia antoMunus. KauecTBeHHbIE peakiuu Ha
noHsbl xxene3a. [Ipaktuueckue padotsl Ne 13. Pemenne
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «MeTauibly.
BolunciieHus1 10 ypaBHEHUSM XUMUYECKUX PEAKITUH.

CTPOCHHSI UX aTOMOB.

Xapakrepu3oBarh GU3NICCKAE M XUMHUECKUE CBOMCTBA MIPOCTHIX
BEIIECTB METAJJIOB U UX COSAMHEHUI (OKCH]IOB, THIPOKCH/IOB,
CoJIei) ¢ OMOPOM Ha CXEMY, CIIOCOOBI UX MOIYYCHUS, TPUMEHEHUE
Y 3HaYCHHE B IPUPOJIE U KU3HU YeIOBEKa.

Pacrnio3naBaTh C MOMOIIBIO KAY€CTBEHHBIX PEAKIIMI HOHBI METAJIIOB
(MarHus, Kanblys, aJFOMUAHUS, [IMHKA, XKene3a (2-+), xkenesa (3+),
Meau (2+) ¢ ucnoap30BaHueM TaOIuIb! "' XapakTepHble peakIy Ha
KaTHOHBI".

[1nanupoBaTh 1 OCYIIECTBIIATH HA MPAKTHKE XUMUYECKUE
9KCIEPUMEHTBHI, TPOBOIUTH HAOIOICHHS, AeIaTh BHIBOIBI IO
pe3ysbTaTtaM SKCIEPUMEHTA.

CrnenoBatb nmpaBuiiaM 6e30macHON pabOThI B 1a0OpaTOpuu Mpu
MCIIOJIb30BaHNU XUMHUYECKOM MOCY Il U 000PYIOBAHHUS.

[Ipou3BOAUTH BEIYUCIEHUS 110 XUMUYECKUM YPABHEHUSIM.

BricTpauBath pa3BEpHYThIE MICHMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha uH(popmaIHo U3 ydeOHUKA U CITPABOYHBIX
MAaTEepHAIOB, TPAMOTHO HCIIOIb30BATh U3YYEHHBIN MOHATHITHBIN
anmapar Kypca XUMHH.

Hcnonbs30Bath npu BHITIOJIHEHUH YYEOHBIX 33JJaHUN U B TIPOIIECCE
MCCJIEI0BATENbCKON IEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY XUMUUYECKOTO COACPIKAHUS, CIIPABOYHBIC MaTepPHAJIbI,
pecypcbl UHTEpHEeTa nocie npeBapuTeabHON KOHCYJIBTAINU C
TeIaroromMm
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Paznen 4. Xumus u okpy:kamomas cpeaa (3 4)

Tema 9. BemiecTBa n
MaTepHaJIbl B JKU3HH
YyeJI0BeKa

(3 1)

*HoBble MaTepuabl U TEXHOJOTHU. BemecTsa u
MaTepuasbl B TOBCEIHEBHOM KU3HH YEJIOBEKa. XUMUS
U 3710poBbe. be3onacHoe ncnonb30BaHUE BEIIECTB

U XUMUYECKUX Peakluil B OBITY.

[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB (YToJb,
MIPUPOIHBIN ra3, HePTh), MPOIAYKTHI UX IMEPEepabOTKH,
UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

OCHOBBI IKOJIOTUYECKOM IPaMOTHOCTU. XUMHUYECKOE
3arpsi3HEHUE OKPYKaIoMIEH cpebl (TpeIeabHO
nomyctuMas KoHeHnTparus semiects — [1JIK).

Pone XumMuM B penieHnH 3KOJOTHUECKUX podiem. *

XapakTepHu30BaTh pOJib XUMHUH B PA3INYHBIX cepax AesTeTbHOCTH
Jr0/1el, OCHOBHBIE BEILIECTBA U MaTE€pPHAJIbl, IPUMEHSEMBIE B
YKU3HU COBPEMEHHOT0 yesoBeka. OOBACHATH yCIOBUS
0€30I1aCHOT0 UCIOJIB30BaHUS BEIIECTB U XMMUYECKHX peakluil B
OBITY. AHATM3UPOBATH M KPUTHUECKHU OLEHUBATH MH(POPMALIUIO
O BIIMSIHUU IPOMBIIIJIEHHOCTH, CEIbCKOT0 X035HCTBA, TpaHCIIOpTa
U Jp. Ha COCTOSIHUE OKPY XKAIOLIEH Cpelibl. Y METh OKa3bIBaTh
HEPBYIO MOMOMIb TPU XMMUYECKHX 0XKOTaxX M OTPaBICHUSIX.
[IpunuMmaTth yyacte B 00CY X IECHUH MTPOOIEM XUMHUYECKONW U
9KOJIOTUYECKOM HAaIpaBIEHHOCTH, BHICKA3bIBAaTh COOCTBEHHYIO
HO3UIIMIO 110 Ipo0JIeMe U MpeJiaraTb BO3MOXHbBIE TyTH €€
peleHust ¢ oropoi Ha MH(OPMALIHMIO U3 YUEOHUKA U CIIPABOYHbIE
MaTtepuaisl, pecypcsl HTepHeTa.

ITpu pa3zpaboTke paboueii MporpaMMbl B TEMaTHYECKOM TUIAHUPOBAHUU JJOJIKHBI OBITH YUTEHBI BOBMOKHOCTH MCIIOIb30BaHUS 3JIEKTPOHHBIX (IU(PPOBBHIX)
00pa3oBaTEeNbHBIX PECYPCOB, SABISAIOIINXCS Y4eOHO-METOANYECKUMH MaTepranaMu (MyJIbTUMEANHHBIE IPOrPaMMBbl, JIEKTPOHHbIE YYEOHUKHU U 33JaUHUKH,
JJIEKTPOHHbIE OMOINOTEKH, BUPTyallbHbIE Ja0OPATOPUHN, UTPOBbIE IPOrPaMMBbI, KOJIEKIIUU HU(POBBIX 00pa30BaTENbHBIX PECYPCOB), UCIIOJIb3YEMbBIMU IS
00y4YeHMs W BOCIUTAHMS PA3JIMYHBIX TPYII MOJIb30BATENEH, NMPEACTABIECHHBIMU B 3JIEKTPOHHOM (LU(GPOBOM) BUJAE U PEAU3YIOIIUMHU JUIAKTHYECKUE
Bo3moskHocTu KT, copeprkanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa30BaHHH.
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