MUWHHUCTEPCTBO NPOCBENEHUS POCCUMCKOM ®EJTEPAIINN
MUHUCTEPCTBO OBPA3OBAHMS, HAYKHA U MOJIOJIEKA
PECIIYBJIMKU KPBIM
MYHULIMIIAJIBHOE OBPA3OBAHUE KPACHOI'BAPJEMCKHI PAVMIOH
PECHYBJIMKH KPBIM
MBOY "IHETPOBCKAS IIIKOJIA Ne2"

PACCMOTPEHO COI'TACOBAHO YTBEPXJIEHO
Pykoggnurens MO 3amMecTHUTENb AUPEKTOpa MO [Tpukazom MBOY "IlerpoBckas
. %JL\YHQHBHMI H.A. YBP mKosa Ne2*
[Tporbxon Ne4 or 28.08.2026r. Xoruna O.H. [Tpuka3 Ne 166 ot '28.08.2026
«28» aBfycra 2026r. /

AanTupoBaHHAsi OCHOBHAsi 00pa3oBaTe/ibHasA MPorpaMmma
OCHOBHOTI0 00111er0 00pa3oBaHus 00y4ar0IIUXCS
€ 32/1eP’KKOM MCUXMYECKOr0 Pa3BUTHS
1o XMMHUH
9 kJ1acc
Ha 2026/2027 yueOHbIii roj

CocTaBlieHo:
YYUTEIeM XUMUH, OUOJIOTHU
®ponosoit A.M.

c. [lerpoBka 2026



OI'JTABJIEHUE

HOACHHUTEJIBHAS BAIIMCKA ..o 3
COAEPXAHUE YUEBHOI'O ITPEAMETA «XUMMSD) ..o 6
IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU S YYHEBHOI'O ITPEIMETA « XUMWS» ........... 9
JIMUHOCTHDBIE PE3VIIBTATDI: .....oeiiiieeeeeee ettt 9
METAIIPEJIMETHBIE PE3VJIDTATDBL.......cocoooiiiiiiiiiiiiiiicccee e 10
[MPEJAMETHDBIE PESVIIBTATDIL......ccoiiiiiiiiiiiiieiececcntct e 11
TEMATHUUYECKOE IINTAHUPOBAHUE ..........oooiiiiieeceeeeeeee e 15



[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
JUTSL aKTyaJIu3alui TEPMUHOJIOTUH.

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 TJIAHOM Ha U3YYCHHE XUMUHU B 9 KJIacce OTBEICHO YUCOHBIX YaCcOB — 10 34 4 B HEJIEIIO.
Conepxanue ydueOHOro mpeaMera «XuMus», npeacrapieHHoe B DenepanbHOil pabodeld mporpamme,
cootBerctByeT ®I'OC OOO, pazpaborano ¢ yderom DenepalbHON OCHOBHOM 0O0pa3oBaTeIbHOM
pOrpaMMbl OCHOBHOTO O0IEro oOpa3oBaHUs MO y4yeOHOMY MNpeaMeTy «XUMUs», COOTBETCTBYET
denepanbHON  aJaNTHPOBAHHOW OCHOBHOM 00pa30BaTeIbHON IporpaMMe OCHOBHOTO OOIIEro
00pa3zoBaHMsI 00YYAIOLINXCS C 3aJIePKKON TICUXHUUECKOTO Pa3BUTHAL.

Paboyas nmporpamma mo Xxumu 11t 00ydaromuxcs 9 kiacca cocTaBjieHa Ha OCHOBe « T peboBaHmit
K pesynbratam ocBoeHHs @DenepanbHOil oOpasoBarenbHO mporpaMmMbl  OOO», ¢ yueTom
pacmpe/ielieHHbIX M0 KjaccaM IMpOBEpsSEeMbIX TpeOOBaHMII K pe3yJbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO OOIIET0 00pa30BaHus, a TAK)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.

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUSD»

BemecTBo 1 XuMHuueckas peaxius

Ilepuonuueckuii 3akoH. Ilepuoguueckas cucrema xumuuyeckux snemeHros I, M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHHU CBOWCTB XMMHYECKHX DJIEMEHTOB IIEPBBIX TPEX
NIEPUOJIOB, KalWs, KalbLMsl M HUX COEAMHEHUM B COOTBETCTBUU C IIOJIO)KEHUEM DIIEMEHTOB B
[Teproanyeckoil cCTEME M CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHYECKOM CBSI3U. THUNBl KPUCTAUIMUECKUX PEHIETOK,
*3aBUCUMOCTb CBOICTB BEIIECTBA OT THUIIA KPUCTAUIMUECKON PEMIETKH U BHJIa XUMUYECKOH CBA3H. ™

Knaccugukaius 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIEeCTB (MEKIyHApOAHAS U TPUBHAJIbHAS).
XVMHYECKUE CBOMCTBA BEUIECTB, OTHOCAIINXCS K Pa3JIUYHBIM KJIacCaM HEOPIaHWYECKUX COCIUHECHUM,
TE€HETUYECKAs CBSA3b HEOPraHMYECKUX BELIECTB.

Knaccudukanus XUMHUECKHX peakUud IO pa3IMyHbIM IIPU3HAKAM ([0 YUCIYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, M0 TEIUIOBOMY 3 (EeKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKHUX JIEMEHTOB, *10 00PaTUMOCTH, TI0 YYaCTHIO KaTaausatopa).®™ DK30- U SHIOTEPMHUYECKHE
peakun. *Tepmoxumuueckue ypaBHeHus. *

*[lonaTne o0 CKOpPOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 00paTHUMBIX M HEOOPATHUMBIX
XMMHUYECKUX peakuusax. [IoHATHE 0 TOMOTE€HHBIX U I€TEPOreHHbIX peakuusax. [lonsaTre o XumMuyeckom
paBHOBecuH. CMeEIlEHNE XUMHYECKOT0 paBHOBecus. DaKTOPBI, BAMAIONIME HA CKOPOCTh XUMHUYECKOU
PEaKIMy U MOJIOKEHUEe XUMUYECKOT0 paBHOBeCHS. *

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMM, DJIEKTPOHHBIM  OajaHC  OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHON peakuuu. COoCTaBIeHNE YPABHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX pEaKIUN
C MCIIOJIb30BAHUEM METO/1a SJICKTPOHHOTO OayaHca.

Teopus 2MEKTPOIUTHUECKON TUCCOLMALNU. DIIEKTPOJIUTHYECKAsT JUCCOLUALUSA. DIEKTPOJIUTEI
U HEINEeKTpoduThl. KaTHoHbI, aHMOHBI. *MeXaHW3M JUCCOIMALMU BEIIECTB C Pa3IUYHBIMU BUIAMHU
xuMudeckol cBs3u. [lonstue o crenenu qucconuannu.® CuibHbIE U ClIa0bIe 3JEKTPOIMUTHI.

Peaxiun nonnoro oOMeHa. Y cJI0BUsI MPOTEKAHUS pEaKIii MOHHOTo oOMeHa 10 KoHa. [TomHbie
U COKpAlIEHHBIC HOHHBIC YPaBHEHUS peakuni. XMMHYECKUE CBOWCTBA KUCJIOT, OCHOBAaHUM U COJIEH B
CBETE IpeICTaBICHUM 00 3ekTponuTrdeckoi rucconuanuu. Cpena pactBopa. KauecTBeHHbIE peakuiuu
Ha KaTHOHBI M aHUOHBI: XJIOpUA-, OPOMUJ-, MOAUT-, CYIb(aT-, KapOOHAT-, CUIMKAT-, pochaT- aHUOHBI;
TUAPOKCH]I-MOHBI, KATUOHBI aMMOHUSI, MarHus, KalbIus, aIIOMUHUSA, kene3a (2+) u (3+), meau (2+),
LMHKA, IPACYTCTBYIOIME B BOJHBIX PACTBOPAX.



XUMUYECKHI OSKCIEpUMEHT: O3HAKOMJIEHHE C MOJENSIMU KPUCTAJUIMYECKUX PELIETOK
HEOPraHMYECKUX BEIIECTB — METANIOB M HeMeTasioB (rpadura M aimasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus); HMCCIEIOBaHUE 3aBUCUMOCTH CKOPOCTH XHMMHUYECKOH peakIMu OT BO3JEHCTBHUSA
pasNUUHBIX  (AKTOPOB; HCCIEAOBAHUE AIIEKTPOIIPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipoliecca
JMCCOLIMALIMU KUCIIOT, [Iefioueil u cosiel (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPUATIOB); TPOBEICHHUE
OIBITOB; OIBITOB, WUIIOCTPUPYIOUIMX TPHUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIINN;
pacro3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KAUeCTBEHHBIX PEaKIMii Ha WOHBI; pelIeHue
HKCHEPUMEHTANBHBIX 33/1a4.

Hemerannsl U UX coeIMHEHUS

OOmas xapakTepucTuka raaoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBbIE CTETECHU
okucnenns. CTpoeHne u GU3NIECKre CBOMCTBA MPOCTHIX BEUIECTB — T'aJIOT€HOB. XMMHUECKUE CBOMCTBA
Ha TpuMepe Xjopa (B3aUMOJACWCTBHE C METaljlaMH, HEMETalllaMd — BOJOPOAOM U KHCIOPOJIOM,
*menouamu™®). Xiaoposogopoa. ComnsiHast KUCTIOTa, XUMUYECKHAE CBOMCTBA, *MOTyueHue™, MpuMeHEHHE.
* JleiicTBHE XJI0pa U XJIOPOBOIOPOa HA OPraHU3M deloBeka.* BaxxHeline XI0puabl U X HaX0XKICHUE
B IIPUPOJIE.

OO6mas xapakTepucTuka 371eMeHTOB VIA-rpynmnsl. OcOOEHHOCTH CTPOCHHSI aTOMOB KUCIIOpOAa
U cepbl. XapaKTepHbIC CTENICHH OKUCIICHHSI.

Crtpoenue M (QuU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpbl. AJIOTPOIHBIC
MOIU(UKAIIIH KUCIIOPO/Ia U CePhl. XUMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOI: CTpOCHNUE, (PU3NIECKHE
U XUMHYECKHE CBOMCTBA (KHUCIOTHBIE M BOCCTAaHOBUTENbHBbIE CBOMCTBA). OKCHABI CEpbl Kak
MIPEJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa: (GU3NIECKAE U XUMHUYECKUE CBOWCTBA (00Imme
u crnemuduueckue). Comu cepHOMl KHMCIOTHI, KaueCTBEHHas peakuus Ha cyibdar-uoH. CepHucras
KHCIO0Ta. *XHMMHUYEeCKHe peakiny, JIe)Kalliue B OCHOBE MPOMBIIUIEHHOTO CIIOco0a TMOIy4YeHUsI CEpHON
KUCIOTHL.* HaxoxxaeHue cepbl U €€ coeiuHeHU B npupoje. [Ipumenenue cepsl U ee COeUHEHUN B
OBITY ¥ B TIPOMBIIUICHHOCTH. * XMMHUYECKOE 3arps3HEHUE OKPYIKAIOMIeH Cpeabl COSAMHEHUSIMH CEPhI
(KUCIIOTHBIE 10XKIH, 3arpsA3HEHUE BO3lyXa U BOJIOEMOB), CLIOCOOBI €ro Mpe1oTBpalieHus. *

OO6mrast xapakTepucTuka 3jeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOSHHUSI aTOMOB a30Ta H
¢docdopa, xapakTepHble CTENIEHU OKHCIICHHUS.

A30T, pacripocTpaHeHHe B mpupoje, GU3NdecKue U XMMHUIECKHUE CBOMCTBA (B3aUMOICHCTBHE C
MeTaJUlaMU U HEMETaJUIaMHu - KHUCIOPOAOM U BoaopoaoM). Kpyrosopor azora B mpupoae. AMMHUAK:
¢u3nueckue M XUMHUYECKHE CBOICTBa, *momyueHue® u mnpumeHeHue. Conu aMMOHHMS: COCTaB,
¢usnyeckue M XMMHUYECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas peakluss Ha HOHBI aMMOHHUS.
A3oTHas KUCJ0Ta, €€ Pu3ndeckue U XuMUYECKHe CBOMCTBA (001IHe U cieruduyeckne), *nomydenue.*
Hutpatsl (pa3noxenue). Mcnonb3oBaHue HUTPATOB W COJEH aMMOHHS B KauyeCTBE MHUHEPAIbHBIX
yaoOpeHuil. * XuMudeckoe 3arps3HeHNEe OKPY KaIOIIeH Cpeibl COeAMHEHUSIMHA a30Ta. *

®ocdop, *ammorponHsle Moaudpukauu ¢Gochopa,* QGuUMUECKUE U XUMHYECKHE CBONCTBA
(B3auMozielicTBUE C METaUIaMH, HEMETa/lllaMd, *KOHIIEHTPUPOBAaHHBIMU Aa30THOM U CepHOMU
kuciotamn).* Oxcun gocgopa (V), oprodochopHas kucnora: GU3NUIECKUE U XUMUYECKUE CBOMCTBA,
*nomyuyenue.* *[loHsaTHE O MUHEPAIBHBIX yIOOpEHMSIX: HUTPATHI U PocdaThl. [IOHATHE O KOMIUIEKCHBIX
ynoopenusix.* OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB
yIaeposa v KpeMHUs. BaleHTHOCTh U XapaKTepHble CTEIICHH OKUCIICHHS aTOMOB YIJIepoJa U KPEMHHUS.
Pacnipoctpanenue yriepoia B IpUpoJie, XapaKTEPHbIE CTETIEHU OKUCIICHUSI.

VYriepona, anmnorponHsie Moaudukanuu (rpadut, aamas), Gu3ndecKkue 1 XMMHUYECKHE CBOWCTBA
MPOCTHIX BELIECTB (B3aMMOJCHCTBHE C METaNIaMH, HEMETaJUIaMH, *KOHIICHTPHUPOBAHHBIMU a30THOH U
cepHoii kucinotamu)*. Apcopomus. KpyroBopor yriepoma B mpupone. OKCHABI yriepona, HX
¢u3nueckue U XMMUYECKHUE CBOWMCTBA, MOIy4YEeHUE M MPUMEHEHHUE, JeHCTBUE HAa OpPraHU3M 4YelIOBeKa.
*JKosornyeckue npoosIeMsl, CBsI3aHHbIE ¢ okcuaoM yriepoaa(IV); runoresa rio6aibHOTO MOTETICHHUS
KJIMMaTa; MapHUKOBBIN 3QdekT.* YrompHas KuciaoTta U e€ coilu, uX (U3MYECKHe U XUMHYECKUe
CBOWCTBa, *rosyueHue u npuMeHenne.* KadectBeHHast peakuus Ha KapOoHaT-uOHBI. Vcnonap3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO03sIICTBE.

OOmme npexacraBieHus: 00 OCOOCHHOCTSX COCTaBAa W CTPOCHHS OPraHMYECKUX COEAMHEHHM
yriaepoaa (Ha mpUMepe MeTaHa, STHIICHA, dTaHoj]a, YKCyCHOW KucnoThl. IloHaTne o Ouonoruuecku
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BaYKHBIX BEILECTBAaX: JKUpax, Oelkax, yrieBojJax — M MX pOJM B >KM3HM 4YeJoBeka. *MarepuanbHoe
€IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COSAMHECHUN. *

Kpemuwnii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, *MojydeHHe™ HW TpHUMEHEHHE.
*CoenuHeHus KpeMHus B mpupoje. O6mue npencraieHus o6 okcune kpemuus(IV) u kpeMHueBoit
kucnore. CUIIMKAThI, CBOMCTBA, MOJIyYeHUE U NMPUMEHEHHE B OBITY, MPOMBIILIEHHOCTH. Baxkueinue
CTPOUTEJIbHBIE MaTepHaJIbl: KEPAMHUKA, CTEKIIO, IIEMEHT, OETOH, xene300eToH. [IpobiemMsr 6e30macHoro
WCIOJIb30BAaHUs CTPOUTENIbHBIX MaTepUajOB B IOBCEAHEBHOM KHU3HU. *

XUMHUYECKHIA IKCTICPUMEHT: H3yueHHe 00pa3lioB HEOPraHUIECKUX BEIIECTB, CBOWCTB COJISTHOM
KHCIIOTBI; MPOBEICHHE KaYyeCTBEHHBIX pEaKIMUi Ha XJIOPUI-WOHBI M HAOIIOJIEHUE IMPU3HAKOB HX
MIPOTEKAHWS; OIBITHI, OTpaXkaroniue GU3NIecKue U XUMUYECKHUE CBOMCTBA TAJIOTCHOB M UX COCTMHCHUN
(BO3MOXKHO  HUCIIOJIb30BaHHME BHJAEOMATEpHAliOB); O3HAKOMJIEHHE C oOpa3laMHu  XJIOPHJOB;
O3HAKOMJICHHE C 00pa3IaMH Cephl U €€ COCMHEHUIMU; HaOII0IeHUE Ipoliecca O0YyTIIMBaHUs caxapa
0J1 IeiCTBHEM KOHIICHTPUPOBAHHON CEPHOM KUCIOThI; U3yUeHHE XUMUYECKUX CBOICTB pa30aBieHHON
CEpHOM KHCJIOTHI, TPOBEICHNE KAYECTBEHHOW PEaKIMU Ha CyNb(aT-uoH U HAONIOACHNE NMPU3HaKa e
MPOTEKaHMs; O3HAKOMJICHHE C (PU3MUYEeCKUMHU CBOMCTBaMHM a3oTa, ¢ochopa U HX COCTUHEHH,
oOpasniamMu a30THBIX U (OCPOPHBIX yNOOpEHUH; MONyYCHHEe aMMHaKa M HM3YyYEHUE €Tr0 CBOWCTB;
MIPOBE/ICHHE KaueCTBEHHBIX peaklMi Ha MOH aMMOHHUS U (ochaT-HOH U U3YUYECHHE NMPU3HAKOB HUX
MPOTEKAaHUsI, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJbI0; U3yUEHUE MOJCIICH
KpUCTAJNIMYECKUX PEHIETOK aamasa, rpaduTa; 03HaKOMIJIEHHE C TPOIECCOM aJICOPOIIMH PACTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM MPOTHMBOrasa; MOJYyUYEHHE YIJICKHUCIOTO Ta3a M
M3y4YeHHE €ro CBOMWCTB; IMPOBEIEHHE KAYECTBEHHBIX pEaKIUil Ha KapOOHAT- U CHJIMKAT-HOHBI
Y U3yYCHHE TPU3HAKOB HUX TMPOTEKaHMs; O3HAKOMJICHHE C MPOAYKIMEW  CHIMKATHOMN
MPOMBIILJIEHHOCTH; PEUICHUE SKCIEPUMEHTAIbHBIX 3a7a4 Mo Teme «BaxHelline HeMeTaulbl U HUX
COCMHEHUS.

Mertasibl U UX COeUHEHUS

OO01mas xapakTepucTUKa XUMHYECKUX 2JIEMEHTOB — METAJUIOB HA OCHOBAaHUH WX TMOJIOKCHUS
B Ilepuonnueckoir cucreme xumudyeckux nsaemeHTOB J[. . MeHneneeBa W CTpOEHUS aTOMOB.
Crpoenue ™etaiioB. Mertamauyeckass CBA3b M METAUIMYECKAs KPUCTAJUIMYECKAs pelIETKa.
DIEKTPOXUMHUYECKUAMN psii HAPsDKEHUH MeTauioB. Ou3nyeckue 1 XUMHUYECKHE CBOMCTBA METAJIOB
(B3amMoJeiCcTBHE C KHUCIOPOAOM, BOAOW, KHciIoTamu). *OOmue crnocoObl MONTYYEHUS METAJIOB.
[TonsiTHE O KOPPO3UHU METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyTYH,
JIOPATIOMUHUM, OpOH3a) ¥ UX MPUMEHEHHUE B ObITY M MPOMBIIIJICHHOCTH .. *

[Ilenounbie MeTamibl: noyioxkeHue B Ilepuoanueckoi cucreMe xumuyeckux anementos /. U.
MenneneeBa; ctpoenue atomoB. Haxoxxnenue B mpupoze. Pusnueckue 1 XUMHUYECKHE CBOWCTBA (Ha
npuMepe HaTpus u Kanus). OKCUIBI M THAPOKCHUIBI HATPUs U Kanus. [[puMeHeHne MeT0YHBIX METAIIOB
U UX COCIUHECHHUI.

[IlenoyHo3emMenbHBIE METAJIBI MarHui M KajblMil: moJjioxkeHue B Ilepmommyeckoil cucreme
xumuyeckux snemeHToB J[. WM. MeHnneneeBa; CTpoeHHME HMX aTOMOB; HAaXOXKJIEHUE B MPHUPOJIE.
®duznueckre U XMMUIECKHE CBOMCTBA MarHus W Kayblusa. BaxkHeimme coeqnHeHUsT Kaablus (OKCHUI,
ruapokcu, coiu). *JKEcTkocTh BOABI U CIIOCOOBI €€ ycTpaHeHus. ™

AmoMuHMil: TosiokeHnne B Ilepumoamdeckoid cucreme xumuyeckux asnemeHtoB /. M.
MenzeneeBa; CTpOCHHE aTOMa; HaxXOXJIeHHE B npupone. PU3MYECKHME UM XUMHYECKHE CBOMCTBA
anmoMuHus. AM(OTEpHbIE CBOWCTBA OKCU/IA U TUIPOKCHIA AIFOMHHHUS.

Keneso: nonoxenue B Ileproguueckoit cucteme xumuueckux snnemeHtoB /. . Menpeneena;
CTPOCHHE aTOMa; HaxXxOXJeHWe B Ipupoje. Puznueckue U XUMHUYECKHME CBOWCTBA JKele3a
(B3auMOJIeHiCTBHE C METAJJIaMHU, KUCIOTaMU U cosisiMu). Okcunbl, ruapokcuibl u conu sxenesa(ll) u
xene3a(lll): cocras, cBoiicTBa U *mony4yeHue.*

XUMUYECKUN HKCIEPUMEHT: O3HAaKOMJIEHHE C oOpa3laMud METaJJIOB M CIUIaBOB, UX
(U3HYECKUMHU CBOWCTBAMU; M3yUEHUE PE3yJIbTATOB KOPPO3UU METALIOB (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIOB), OCOOCHHOCTEW B3aUMOACHCTBUS OKCHA KalbIMsl U HATPHs C BOAOW (BO3MOXHO
HCII0JIb30BAaHUE BUJIEOMATEPHAIIOB); UCCIIEA0OBAHNE CBOMCTB KECTKOM BOJBI; ITpOIIEcca FTOPEHUS Kese3a
B KHCJIOpOoJie (BO3MOXKHO HCIIOJIb30BAHME BHUJIEOMATEPHANIOB); MPU3HAKOB MMPOTEKAHMS KaueCTBEHHBIX
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peaknuii Ha WOHBI (MarHus, Kaublus, amtoMunus, nuHKa, xkenesa(ll) u xemesa(Ill), menu(Il));
HaOIIIOJICHUE W OMHUCAHHE IMPOIECCOB OKpAIIMBAHUS TUIAMEHW HOHAMHU HATpUs, Kaldusl W KaJbIus
(BO3MOKHO HCIIOJIb30BAaHME BHJIEOMATEPUANIOB); HCCIeOBaHHE aM(OTEPHBIX CBOMCTB THIPOKCHIA
QTFOMUHWSI ¥ THAPOKCHU/IA [IMHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BaskHelIe MeTabl
U UX COCIUHEHUS.

XUMUA U OKpYy>Karomas cpeaa

*HoBble MaTepualibl U TEXHOJIOTHH. BemecTBa 1 MaTepualibl B TOBCEAHEBHOM KU3HH YEIIOBEKA.
XuMmus 1 370poBbe. be3onacHoe HCMoNb30BaHUE BEIIECTB M XMMHUYECKUX peakiuil B ObiTy. [lepBas
MTOMOIIIb TIPY XUMHUYECKUX 0’KOTaX M OTpaBiIeHHUAX. OCHOBBI 9KOJIOTUYECKON IPaMOTHOCTH. *

*XUMUYEeCKOe 3arpsi3HEHHE OKpYXarollel cpeabl (MpeienbHas MOMyCTHUMas KOHIICHTpAIUs
BemecTB — [1/1K). Ponb XxumMuu B penieHnH 3K0I0rMuecKux npoodsuem.™

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

XUMHUYECKUH SKCIIEPUMEHT: U3y4YeHHE OO0pas3IoB MaTepuanoB (CTEKIIO, CIUIaBbl METAJIOB,
MOJIMMEPHBIE MaTEPHAIIbI).*

MexnpenMeTHbIE CBSI3U

Peanuzanus MeXMnpeIMETHBIX CBsI3el MPH U3yUEeHUU XUMHH B 9 KJlacce OCYIIECTBIICTCS Yepes
WCIIOJIb30BaHNE KaK OONIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATHH, SBISIONIUXCS
CUCTEMHBIMU JIJISl OTJENIbHBIX MTPEIMETOB €CTeCTBEHHO-HAYYHOTO ITHKIIA.

OOmrre ecTeCTBEeHHO-HAYYHBIE TOHSTHS: HAYYHBIH (aKkT, TUTOTE3a, 3aKOH, TEOPHS, aHAJM3,
CHHTE3, KJaccu(UKalus, NepHOAUYHOCTh, HAOMI0IeHHE, SKCIIEPUMEHT, MOJICIMPOBAaHUE, U3MEPEHHE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3D (PEKT, TEXHOTOT s, MaTEPHAIIBI.

dwuszuka: wMarepusi, aroMm, DSJEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIUA, H30TOIbI,
PaAMOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3apsi]l, TPOBOJHUKH, MOIYIPOBOJAHUKH, AUAIEKTPUKH,
(hOTO2TIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHUE BEILIECTBA, a3, paCTBOP, PACTBOPUMOCTb,
KpUCTAJIJIMYecKasi peniérka, CIjiaBbl, (pU3MYECKHe BEIWYUHBI, €AMHULIBI U3MEPEHUS, KOCMUYECKOe
MIPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COMHIIE.

buonorus: ¢otocunre3, npixanue, Owocdepa, sKocHcTeMa, MHHEpPAIbHBIE YyIOOpEHHUS,
MHUKPOIJIEMEHTBI, MAKPOIJIIEMEHTHI, TUTATEIILHEBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpATIBI, TOPHBIE MOPOJIbI, TIOJIE3HBIE MCKOTAeMbIE,
TOILJIMBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA «XUMMUSD»
HA YPOBHE OCHOBHOTI'O OBHIET'O OBPA30OBAHUA

B neiom pesynbTaThl ocBoeHus oOydatomumucs ¢ 3[1P yueoHOro mpenMera « XUMHUsD» TOJKHBI
coBmazaTh ¢ pesynbTatamu denepanpHO pabouelt mMporpaMMbl OCHOBHOTO 00IIero oOpa3oBaHMS.
Haubonee 3HAUUMBIMU SIBJISIFOTCSI:

JIMYHOCTHBIE PE3YJIBTATDI:

JIndHOCTHBIE Pe3yIbTaThl OCBOCHUS ITPOTPAMMBI OCHOBHOTO 001I1eT0 00pa30BaHUs JOCTUTAFOTCS
B X0/ie OOyuYeHUS XUMUU B €AMHCTBE Y4E€OHON M BOCIHTATEIHHON NIEATEIHHOCTH B COOTBETCTBUU C
TPaJAUIIMOHHBIMA POCCUUCKUMHU COLIMOKYJIBTYPHBIMA U JIYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMU B OOIIECTBE TMpaBWJIaMd M HOPMaMd TMOBEIEHUS U CHOCOOCTBYIOT TMpolieccam
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLUAIM3ALMY 00yYaroIHNXCS.

JlnyHOCTHBIE PE3yJIbTATHl OTPAXKAIOT TOTOBHOCTH 00YUAIOIIUXCS PYKOBOJICTBOBATHCSI CUCTEMOM
MO3UTUBHBIX LIEGHHOCTHBIX OPUEHTAIIMI U PaCIIMPEHHE OTbITA JeSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) maTpruOTUYECKOrO BOCIIUTAHUS: IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY,
HCTOPUYECKOMY U HAYyYHOMY HACJIEMI0, TOHUMAHHS 3HAYEHHUS XHUMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOr0 O00IlecTBa, CIOCOOHOCTH BIIAJETh JIOCTOBEPHOW HWHGpOpMaluel O MepeloBbIX
JTOCTIDKEHHMSIX U OTKPBITUAX MHUPOBOW M OTEUECTBEHHOW XMMUH, 3aWHTEPECOBAHHOCTH B HAyYHBIX
3HAHUAX 00 YCTPOHCTBE MUpa U OOIIECTBA;



2) TPaXAAaHCKOTO BOCHHMTAHUS: IIPEJCTABICHUS O COIMAJIBHBIX HOpPMax M MpaBUIIAX
MEXJIMYHOCTHBIX OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOU, Yy4eOHO-UCCIIeI0BaTEeIbCKONW, TBOPUECKOW U JIPYTHX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM [€ATENbHOCTH TNPU BBHIMOJHEHHHM Y4eOHBIX, MMO3HABATEIbHBIX 3a/ad,
BBIMIOJIHEHUM XUMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMONOHMMAHUIO U B3aUMOINOMOLIM B IIpoLIECCE 3TOM y4eOHOH MAEATeNbHOCTH, TOTOBHOCTH
OLIEHMBATh CBOE MTOBEACHNUE U IIOCTYIIKH CBOMX TOBAPHUIIEH C O3ULIMN HPABCTBEHHBIX U IIPABOBBIX HOPM
C y4€TOM OCO3HaHMsI ITOCIEICTBUI MOCTYIIKOB;

3) LEHHOCTH HAy4yHOI'O IIO3HAHMS: MHUPOBO33PEHUYECKUX IPEACTABICHUN O BEIIECTBE H
XMMHUYECKON PEaKIUU, COOTBETCTBYIOIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABIISIOLIMX
OCHOBY JUIsl TIOHMMaHHMsS CYHUIHOCTH HAy4YHOM KapTHHBI MHUpA, MPEACTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOJIbl, B3aUMOCBA3SX YEJIOBEKA C MPUPOIHON CPEZOH, O POJIM XUMHHU B
IIO3HAHUM ITUX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHBIX MOTHBOB, HAlpaBIECHHBIX Ha IOJY4YEHHWE HOBBIX 3HAaHMM IO XHMHHU,
HEOOXOIUMBIX JUIsl 0OBSICHEHUST HAOII01aeMBIX MTPOLIECCOB U SBICHUIA;

MIO3HABATEJIbHOM, MH(OPMAIMOHHON W YHMTaTEIbCKOM KyJbTYpbl, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOW paboOThl ¢ Y4YeOHBIMH TEKCTaMH, CIPABOYHON JUTEpaTypoil, IOCTYIHBIMHU
TEXHUYECKUMU CPEeICTBaMH HH(OPMALIMOHHBIX TEXHOJIOTHIA;

uHTEepeca K OOYYEHHMIO W TO3HAHHIO, JI0003HATEIBHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM0o00pa30BaHUIO, MPOEKTHOM M MCCIEN0BATENbCKOM JESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpaBJICHHOCTH M YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) @opmupoBaHUS KyJIbTYphbl 3A0POBBS: OCO3HAHUS LEHHOCTH JKU3HU, OTBETCTBEHHOTO
OTHOIICHHS K CBOEMY 37I0POBbIO, YCTAHOBKH Ha 3J0POBBINA 00pa3 >KU3HU, OCO3HAHUS TOCIEACTBUN U
HENPUATHS BPEIHBIX NPUBBIYEK (YHNOTPEOJIEHHUS aJIKOToJsl, HAPKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH
COOJIOICHUS TTPABIIT OE30TIACHOCTH MPHU OOPAIEHUH ¢ XUMHUYECKIMH BEIIECTBAMU B OBITY U pealbHOU
KU3HU;

5) TpyIOBOTrO BOCIUTAHHWS: HHTEpPECca K MPAKTUYECKOMY H3Yy4EHHUIO Tpodeccuit u Tpyaa
Pa3IMYHOIO PoJia, yBaXEHUE K TPYly U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS NPEAMETHBIX 3HAHMM 10 XMMHM, OCO3HAHHOI'O BbIOOpa MHAMBHUIYabHON TpaeKToOpuu
IPOAOIDKEHUsT O0Opa3oBaHUS € Y4YETOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTHM K XHUMMHH,
OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIIEUTHOM MPO(heCCHOHATBHON IeATEIbHOCTH U Pa3BUTHUS
HEOO0XOIUMBIX YMEHHH, TOTOBHOCTh aJalITUPOBAThCS B IPO(HECCUOHATIBHON CPeAe;

6) DKOJIOTMYECKOTO BOCIUTAHMS: SKOJOTUUECKH 1LI€JIECO00PA3HOT0 OTHOLIEHUS K IPUPOJIE KaK
UCTOYHUKY >KM3HM Ha 3emjle, OCHOBE €€ CyIEeCTBOBAHHUS, IMOHUMAHUSA LEHHOCTH 3I0pOBOIO MU
Oe3omacHOrO 00pa3za KHM3HHM, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 3/0POBBIO, OCO3HAHUs LEHHOCTH COOJIIOJCHMs IMpaBUil 0E€30MacCHOIO MOBEIEHUS IpHU
paboTe ¢ BELIECTBAMU, a TAKKE B CUTyalUsX, YTPOXKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH NMPHUMEHATh 3HAHUSA, MOJIydaeMble NPU M3YUEHUU XUMUH, JJI pELIeHus 3ajaad,
CBSA3AHHBIX C OKPY)KAIOUIEH NPUPOJHOM CPEAOW, MOBBIIIEHUS YPOBHS 3KOJIOIMYECKOW KYJIbTYpHI,
OCO3HAaHMA TJI00aJBHOIO XapaKTepa 3KOJOTMYECKUX MpoOieM M ImyTedl WX pelieHHs NOCPEeICTBOM
METOJIOB XMMMHU; 3KOJOTUYECKOTO MBIIUIEHUS, YMEHUsI PYKOBOJCTBOBATHCSI UM B IIO3HABATENIbHOM,
KOMMYHUKaTUBHOHN U COLIMAILHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHbIE pe3yibTaThl OCBOEHMSI 00pa30BaTEIbHON IPOrpaMMBbl 10 XUMUU OTPaKaroT
OBJIaJICHUE YHUBEPCAIbHBIMU [TI03HABATEIILHBIMU ICHCTBUSAMU, B TOM YHCJIE:

1) 0a30BbI€ JIOTUYECKUE JCHCTBUS: BBISBISATH IPUUUHBI U CIEACTBUS IPOCTHIX XMMHYECKUX
SBJICHUM;  OCYIIECTBJIATh CpaBHEHHE, KIACCU(UKALUIO XMMHUYECKMX BEIIECTB M0 3aJaHHBIM
OCHOBAaHMAM M KPUTEPHUAM I YKa3aHHBIX JIOTUYECKHUX OIlepalMi; CTPOUTH JIOTUYECKOE CYXKICHHUE
[IOCJIE INIPEABAPUTENILHOIO aHAJIN3a, BKIIOYAIOIIEE YCTAHOBJICHUE IPUYMHHO-CICACTBCHHBIX CBSA3€H
CO3l1aBaTh, MPUMEHATH U MPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOJICITU U CXEMBI JJISl peIIeHHsT y4eOHBIX
Y TIO3HABATEIbHBIX 33/1a4 C MTOMOILBIO [1€1arora; MporHo3UpoBaTh BOZMOXKHOE PAa3BUTHE XUMUYECKUX
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MIPOIIECCOB U UX MOCIE/ICTBHS;

2) 0a30BbIe HCCIIEIOBATENBCKHE JCHCTBUS: C MTOMOIIBIO MeAarora MpOBOJUTh XUMHUYECKHHA
OTIBIT, HECJIOXKHBIM AKCHEPUMEHT, Ul YCTAaHOBJIEHUS OCOOEHHOCTEW OO0BEeKTa M3y4yeHMs, NMPUUYUHHO-
CIIEZICTBEHHBIX CBS3€H W 3aBHCHMOCTEH OOBEKTOB MEXIy CO0O0#; ¢ TIOMOIIBIO TIeJarora Wiu
CaMOCTOSITENILHO (DOPMYITHPOBATH 0OOOIICHHUS ¥ BEIBOBI 110 PE3YJIbTaTaM MPOBEJACHHOTO HAOIIOICHNUS,
OTIBITa;

3) pabora ¢ uHpoOpManueil: BbIABIATh NeUIUTH HHPOPMALIUU, JAaHHBIX, HEOOXOAUMBIX
JUISL pEIICHUs] MOCTaBJICHHOW 3a7auy; MpeoOpa3oBbIBaTh MH(GOPMAIMIO W3 OIJHOTO BHIA B JAPYrod
(Tabnuiyy B TEKCT M Mp.); UCKATh WIM OTOMpPATh WHGOPMALIMIO WIN JaHHBIC U3 UCTOYHUKOB C yUETOM
MIPEAJIOKEHHON YUeOHOM 3a/1au U 33JIaHHBIX KPUTEPHEB.

OBnaneHue yHUBEpPCAIbHBIMU Y4eOHBIMI KOMMYHUKAaTUBHBIMU JIEHCTBUSMU:

OpPraHHU30BbIBATh yUeOHOE B3aUMOJICHCTBUE B IpyIIe (ONpeaessiTh OOIIME eI, paCIPeaesTh
pOJIH, TOTOBAPUBATHCS JIPYT C APYTOM U T. 11.).

C MOMOIIBI0 TEeAarora WM CaMOCTOATEIbHO COCTaBISTh YCTHbIE M NMHUCHMEHHBIE TEKCTHI C
HCIOJIb30BAHHUEM WIJIFOCTPATUBHBIX MAaTCPHUAJIOB JIA BBICTYIIJIICHUA TIICPCI ayHHTOpHeﬁ;

OpPraHMU30BbIBATH y4e€OHOE COTPYAHMYECTBO M COBMECTHYIO IESTENBLHOCTh C YYHUTENIEeM U
CBEpCTHHKaMM; paboTaTh MHIMBUAYAIBHO M B TPyNINE: HAaXOAWTh OOIIee pelIeHHe W pa3peliaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAHUSA MO3UIIMNA U yueTa HUHTEpecoB; (pOpMyIHpoBaTh, apryMEHTHPOBATh
1 OTCTauBaTh CBOC MHCHHUC,

OLICHMBAaTh KAadyecTBO CBOEro BKJIaga B OOUMA NPOAYKT, NPUHUMATL U pa3lesiTh
OTBCTCTBCHHOCTD U IPOABJIATb TOTOBHOCTD K ITPEAOCTABJIICHHUIO OTUCTA MIEPC/ prHHOfI.

OBJIaHeHI/Ie YHUBCPCAJIbHBIMHU y‘-Ie6HBIMI/I PEryJIITUBHBIMU HGfICTBI/ISIMHI

oOHapyxuBaTh H (OPMYyIUPOBATH Y4YEOHYIO TIpOOJIEMy, OINpeAensaTh Meldb Y4eOHOM
JeSITeNIbHOCTH;

BJIaACTb OCHOBAMMU CAMOKOHTPOJIA, CaAaMOOLCHKH, ITPUHATHUA peHIGHI/Iﬁ U OCYHICCTBJICHUA
OCO3HAaHHOTO BBIOOpA B YUEOHOH U MMO3HABATEIHHON AESITETLHOCTH;

COOTHOCUTH CBOU IIGﬁCTBPISI C INIAaHUPYCMBIMU PE3YyJibTaTaMH, OCYIICCTBJIATE KOHTPOJIb cBOCH
NEeSTeNIbHOCTH B TpOIecCe TOCTHKEHHS pe3yibTara, OMpEeIeNiaTh CHOCOObl ICHCTBHI B paMKax
MIPEIOKEHHBIX YCIIOBUM U TpeOOBaHUM, KOPPEKTHPOBATh CBOM JIEWCTBUS B COOTBETCTBUU C
W3MEHSIOIIEHCS CUTYyallnei;

JaBaThb aICKBATHYIO OLICHKY CUTyallMH U NpCJiarath 1jaH €€ U3SMCHCHUSA,;

MPeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHHKHYTH MPH PEIICHUN YUeOHOU 3aa4uH;

MOHUMATh MPUYHHBI, IO KOTOPBIM HE OBLI JOCTUTHYT TPEOYyEeMBIH pe3ynbTaT AEATEIbHOCTH,
OTIpe/IeTISATh O3UTUBHBIC U3MEHEHUS M HallpaBJIeHUs, TpeOyolue AanbHen e padboTsl;

OCO3HAaHHO OTHOCHUTHCS K IPYTrOMY YE€JIOBEKY, €r0 MHEHHIO.

INPEAMETHBIE PE3YJ/IBTATDI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHMIO O00S3aTEIBHOIO  COJIEp:KaHus,
YCTaHOBJIEHHOTO IaHHOH ®PenepanbHON paboyeil MporpaMMoH, BBIAEINAIOT: HAyYHbIE 3HAHUS, YMEHUS U
crocoObl JEeUCTBHUM, cnennpuyeckue A ydeOHOro mnpeamera «XUMHS», BUIbI JEATEIBHOCTH I10
MIOJIyYE€HHIO HOBOTO 3HAHMS, €ro HMHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIHIX:

MPEACTABICHUE O 3aKOHOMEPHOCTSIX M I03HABAEMOCTH SIBJICHUN MPUPOJbI, [OHUMAHHE
OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMMUYECKON HayKH KaK 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS,
KOMITOHEHTa OOIIeH KyJIbTypbl U MPAKTUUYECKON JESATENbHOCTH YeIOBEKa B YCIOBHUSIX COBPEMEHHOIO
oOuiecTBa; MOHMMaHUE MECTAa XUMUHU CPEJIU APYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MOHSTHITHOTO allfapaTa i CUMBOJIMUECKOTO A3bIKa XUMUU JIJI51 COCTABIICHUS
(hopMys HEOpPraHMYECKUX BEUIECTB, yPAaBHEHUI XUMHUYECKUX PEAKIUH (C OTIOPO HA alTOPUTM YUeOHBIX
neiicTBuif); BnageHue ocHoBaMu xumudeckoil HoMeHKNaTypsl (IUPAC u TpuBManbHON) M yMmeHHe
UCIOJIb30BaTh €€ JUIsl pelleHHs] y4yeOHO-IO3HAaBaTENbHBIX 3a/Jad C IOMOUIbI YUWUTENsl; yMEHHE
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WCIONIL30BaTh MOJIETH ISl OOBSICHEHHUS CTPOSHUS aTOMOB M MOJIEKYINl MO alTOpPUTMYy C OMOpPOM Ha
OTIpEICIICHUS;

MPEJICTABJICHHE O CUCTEME XMMHUYECKUX 3HAHWA M YMEHHE C TMOMOINBI0 YUUTENs] MPUMEHSThH
CHCTEMY XUMHUYECKUX 3HAHHUH [T YCTAaHOBJICHUS B3aMMOCBSI3eH MEXK Ty N3ydYeHHBIM MaTePHAJIOM H TIPH
MOJIyYeHUH HOBBIX 3HAHUMW, a TaKXKE B IMPOIIECCE BHITIOJHEHUS Y4YeOHBIX 3aJaHHUi U MPU padoTe ¢
HMCTOYHUKAMU XMMHUYECKON HHPOpMAIINH, KOTOpasi BKIIOYAET:

BOKHEHIIINE XUMUIESCKUE MMOHATHS: XUMUYECKHI AIIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, POCTOE
U CJIOKHOE BEILIECTBO, OAHOPOHAS U HEOTHOPOAHAS CMECh, OTHOCUTENIbHBIEC ATOMHAs! U MOJIEKYJISIpHAS
MAacCChI, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS Macca, MOJISIPHBIN 00beM, OKCHJI, KUCTIOTa, OCHOBAHHE,
coib (cpedHsisi), XMMHUYECKas peaklus, pPEaKIUH COEAUHEHHUS, PEaKIHH pa3jIoXKEeHHUs, peakluu
3aMeIIeHus, peakuuu OOMeHa, TeIIoBOW 3((EeKT peakluu, 3K30- M IHIOTEPMUYECKHE PEaKIHH,
pacTBOp, MaccoBasi JOJS XMMHUYECKOrO d3JeMEHTa B COEIMHEHHH, MaccoBas JOJsI M IMPOLIEHTHas
KOHIIEHTpAIlMsl BEIIECTBA B PacTBOpE, AP0 aToMma, dIEKTPHUUECKHUN CIIOW aToma, aTOMHas OpOUTab,
paauyc aroma, BaJEHTHOCTb, CTENEHb OKHCJICHMS, XUMUYECKas CBS3b, DJIEKTPOOTPULIATEIBHOCTD,
MOJIIpHAs U HETOJISIpHAsT KOBAJICHTHAS CBSI3b, MIOHHAS CBSI3b, METAJUTMUECKASI CBS3b, KPUCTAILITMYECKAS
pelieTka (aTOMHas, MOHHAs, METAJUIMYECKas, MOJIEKYJIsIpHas), UOH, KAaTUOH, aHWOH, AJIEKTPOJIUT U HE
ANEKTPOJIUT, DJIEKTPOIUTUYECKAS] JAUCCOIMAINNS, PpEaKIUh HOHHOTO OOMEHa, OKHUCIUTEIhHO-
BOCCTAaHOBUTEJIbHBIE PEAKIUU, OKHUCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE W BOCCTaHOBJICHHE,
AJIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTHUMbIE U HEOOpAaTUMBbIE PEaKLUH, CKOPOCTh XUMHYECKON
peakuuu, KaTaius3arop, npenenbHo gomycrumas konuenTpauus (IIIK), koppo3ust meTanios, CruiaBbl;

TEOPUU XUMHH: aTOMHO-MOJICKYJISIpHAsT TEOPHs, TEOPHs dIEKTPOITUTUICCKON TUCCOLMAIUH, a
TaK)KE NPEICTABICHHUS O HAYYHBIX METOJaxX IIO3HAHUS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJIaX UCCIICOBAHMS BEIIECTB U M3YUCHUS XUMUYECKUX PEAKIIHIA;

MPEJICTAaBICHUE O MEePUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB (paanyc
aToMma, JJIEKTPOOTPHUIATEIBHOCTD), MPOCTHIX M CIOKHBIX BEIIECTB OT TOJOXEHUS DJIEMEHTOB B
[Tepuoauueckoii cucreme (B MallbIX MEPUOAAX M TJIABHBIX MOATPYIIAX) M 3JEKTPOHHOTO CTPOCHUS
aToMa; YMEHHE OOBACHATH CBS3b IMOJOXKEHHS 3jeMeHTa B Ilepumonuueckoil cucrtemMe ¢ YUCIOBBIMHU
XapaKTepUCTHUKaMHU CTPOEHUS aTOMOB XMMHMYECKUX 3JIEMEHTOB (COCTaB W 3apsl A1pa, oOllee Yucio
AJIEKTPOHOB), PACIpPEACICHUEM 3JIEKTPOHOB IO SHEPreTUYECKHM YPOBHSM aTOMOB IEPBBIX Tpex
MEPUOOB, Kallusl U KaJlbllHsl; KIacCU(PUIMPOBATh XUMUUECKHE 3JIEMEHTHI C OMOPOIl Ha ONpeeIeHUs
(U3MYECKOTO CMBICTAa IU(POBBIX NAHHBIX TIEPUOTUIECKON TAOJIHIIBI;

yMeHHe KIIacCu(UIIMPOBATh XMMUYECKUE JIEMEHThI, HEOPTaHUYECKUE BEIIeCTBA U XUMUYECKUE
PEaKIMHU C ONOPOii Ha CXEMBI; ONPEAEIATh BAJICHTHOCTh U CTENICHb OKUCIICHUSI XUMHUECKUX 3JIEMEHTOB,
BUJ] XMMHYECKOM CBSI3M M THUIl KPUCTANIMYECKON CTPYKTYPHI B COCTUHEHHSX, 3aps] MOHA, XapaKTep
cpedpl B BOJHBIX PAacTBOpax BEUIECTB (KHCIOT, OCHOBAHMM), OKHCIHTEIb M BOCCTAHOBUTENb II0
AITOPUTMY Y4YCOHBIX JICHCTBHIA;

YMEHHE XapaKTEepH30BaTh C OMOPOI Ha cxeMy (U3NYECKHE M XMMHYECKHE CBOMCTBA MPOCTHIX
BelIeCcTB (KUCIOPOJ, 030H, BOAOPOJ, rpadut, anmas, KpeMHHU, a30T, ¢ocdop, cepa, XJIop, HATPHUIA,
KaJInid, MarHui, KajablUd, aTIOMHHHUI, KEJI€30) M CIOKHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX
pacTBOpoB (BOJa, aMMHAK, XJIOPOBOJOPOJI, CEPOBOIOPOA, OKCHUABI U THIPOKCHIBI MeTauioB I - [IA
rpynn, amomuaus, meau (1), uunka, sxenesa (11 u I1I), okenaer yrinepona (I u IV), kpemuus (IV), azota
u docdopa (III u V), cepsr (IV u VI), cepuucras, cepnas, a3oTucrtasi, a3otHas, pochopHas, yronbHas,
KpEeMHHUEBasi KUCIIOTa M WX COJH); OMNUCHIBATH C OMOPOM Ha TUIAaH M KIIOYEBBIE CJIOBA; yYMEHHE
MIPOTHO3UPOBATh M XapaKTEPU30BATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHUS
MocIie MpeABapUTEIHHOT0 aHaIN3a TI0J] PyKOBOJCTBOM TeAarora, IpUMEHEHHE BEIIeCTB B 3aBUCUMOCTH
OT WX CBOWCTB, BO3MOXXHOCTH IPOTCKAHHWS XHMHUYCCKHX IPEBPAIICHUH B Pa3IUYHBIX YCIOBHSIX,
BJIMSTHUE BEIIECTB M XMMUYECKUX IPOIIECCOB HA OPraHU3M YeJIOBEKa W OKPYKAIOIIYI0 MPHPOAHYIO
cpeay;

YMEHHE COCTaBJIATH MO 00pasily, cXxeMe, ajJropuTMy yueOHBIX IEHCTBHI MOJEKYJSIPHBIE U
VMOHHBIC YpaBHEHHUS peaknuid (B TOM 4YHCIE pEaKIuid HMOHHOTO OOMEHa W OKHCIUTEIbHO-
BOCCTaHOBUTEINIBHBIX PEAKIIUi), HILTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA N3yUEHHBIX KJIACCOB / TPYIII
HEOPTaHMYECKUX BEUIECTB, a TAKXKE MOJITBEPKIAIONINX TEHETHYECKYIO B3aUMOCBSI3b MEXK/Ty HUMHU;
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YMEHHUE BBIYUCISATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHMYECKOTO 3JIEMEHTAa B COECJMHEHUH, MAaCCOBYIO JIOJIFO BEUIECTBA B PaCTBOPE, KOJINYECTBO
BEIIECTBA U €ro Maccy, 00bEM Ira30B C OMopoil Ha obue GopMyIbl; YMEHHE MPOBOAUTH PACUETHI 110
YPaBHEHHUSIM XUMUYECKHX PEaKUil 1 HAXOAUTh KOJIMUYECTBO BEIIECTBA, 00BEM M MacCy peareHTOB WU
MIPOAYKTOB PEAKIIMU C ONOPOI Ha 00pasel, alrOpUTM y4eOHBIX JeHCTBUI;

BJIa/IeHHE OCHOBHBIMM METO/IaMU HayYHOI'O N03HaHUs (HaOJII0eHHE, N3MEPEHNE, IKCIIEPUMEHT,
MOJICIMPOBAHNE) MPH M3YYCHUU BEUIECTB U XUMHUYECKUX SBJICHHNA C OMOPOH Ha aJfOPUTM y4eOHBIX
NeUcTBU; yMeHre chopMyIHpoBaTh NPOOIEMy U IPEATIOKUTH ITyTH €€ PELLICHHS ¢ IIOMOLIbIO IIe1arora;
3HaHUE OCHOB 0e30MmacHOi paboThl € XWMHUYECKMMH BEIIECTBAMM, XMMUYECKOH TOCYIOH U
1a60paTOpHBIM 000PYIOBAHUEM;

HaJIMYUE MPAKTUYECKUX HABBIKOB IUIAHWPOBAHMS U OCYLIECTBIICHUS CIICAYIOINUX XUMUYECKUX
HKCIEPUMEHTOB II0J] PYKOBOACTBOM YYMTENs € OOCYKICHHMEM IUIaHa PabOThl WM COCTaBJICHUEM
TaOITUIIBI:

U3y4YeHHE U ONUCAaHNEe (PU3NYECKUX CBOICTB BEIIECTB;

O3HAaKOMJIEHUE ¢ (PU3NIECKUMHU U XUMHUUYECKUMH SIBICHUSMU;

OIIBITHI, WITIOCTPUPYIOIINE IPU3HAKY MPOTCKaHUS XUMUYECKUX PEaKLU;

U3yudeHHe CrocoO0B pa3eNeHHs CMECei;

IIOJIy4YEHHUE KUCIOPOJa U U3YyYEHHUE €TO CBOMCTB;

IIOJIyYEHHUE BOJOPOIA U U3YUYEHUE €r0 CBONCTB;

IIOJIyYEHHUE YIJIEKUCIIOTO I'a3a U U3y4YECHUE €r0 CBOWCTB;

[IOJIyYEeHUE aMMUAaKa U U3yUYEHUE €r0 CBOUCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIECIICHHON MacCOBOM OJIEN paCTBOPEHHOTI'O BEILECTBA;

HCCJIE0BAHUE U ONMCAHUE CBOMCTB HEOPTAHUYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB;

IPUMEHEHHE MHIMKATOpPOB (JIaKMyca, METHJIOpaHka M (eHoaTanerHa) A ONpeleseHHs
XapakTepa cpepl B pacTBOpax KUCIOT U LIEJI0YEH;

U3y4YCHHE B3aUMOJEHCTBUS KHCIOT C METAUIAMH, OKCHUIAMH METAJUIOB, PACTBOPUMBIMH H
HEPACTBOPUMBIMHA OCHOBAaHUAMMU, COJISIMU;

MIOJIy4E€HUE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHUE OJIHOI'O METaJlla IPYTUM U3 PAcTBOpa COJIH;

uccieoBaHre aM(pOTEPHbIX CBOUCTB T’UAPOKCUIOB ATFOMUHUS U LINHKA;

pelIeHne HKCIEPUMEHTAIbHBIX 3afad M0 TeMe «OCHOBHBIE KJIAacChl HEOPraHMYECKUX
COCTUHEHHI;

pelIeHne SKCIEPUMEHTANIbHBIX 3a/1a4 110 TEME «DJIEKTPOIUTHUECKAs JUCCOLIUALUSY;

pelIeHne SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BakHelne HeMeTallIbl U UX COCINHEHUN;

peLIeHrE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe « BakHeWIlne MeTalIbl U UX COCIUHEHUD;

XVUMHUYECKHE DKCIIEPUMEHTBI, HWJUIIOCTPUPYIOIME IMPU3HAKA NPOTCKAHUS pEaKkUUil HOHHOTO
0o0MeHa; KayeCTBEHHBIE PEAKIMH Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBHI.

YMEHHE MPEeJICTABIATh PE3YIIbTAaThl SKCIIEPUMEHTA B (JOPME BBIBOIOB, J0KA3aTENbCTB, IPauKOB
1 TaOJIUI U BBISBIIATH SMIIMPUYECKHE 3aKOHOMEPHOCTH;

BJaJIeHHUEe IMpaBUJIaMM Oe30MacHOro oOOpalleHuss C BELECTBAMHU, MCIIOJIb3YEeMbIMH B
IIOBCEIHEBHOM JKM3HMU, a TAK)KE IIPABUJIaMU IIOBEJICHUS B LIEIAX cOEPEKEHUS 3[0POBbS U OKPYKaIOLIeH
IIPUPOJHOM CPEJbl; IOHUMAHUE BPENA BO3ACUCTBUS HA JKUBbIE OPraHU3MBbI OIIPE/IECIICHHBIX BEILECTB, a
TaKXe CocOOOB YMEHbBIICHHS U MPEIOTBPAIICHUS UX BPEAHOI0 BO3JEHCTBUSA; MOHUMAaHUE 3HAUEHUS
KHUPOB, OETIKOB, YIJIEBOOB JUIsl OpraHU3Ma YeJI0BEKa;

BIQJICHHE OCHOBAMHM XUMHUYECKOW TI'PaMOTHOCTH, BKJIOYAIOIIEW YMEHUE IPAaBHIIBHO
HCIOJIb30BaTh U3YUYEHHBIE BEILIECTBA U MaTEpHAJIbl (B TOM UMCIE, MUHEPAJIbHbIE y100pEHUs, METAILIbI
U CIUIaBBI, MPOAYKTHI MepepaboTKH MPUPOAHBIX HCTOYHUKOB YIJI€BOAOPOAOB (YIJIs, HIPUPOAHOTO Ta3a,
He(TH) B OBITY, CEIbCKOM XO3sHCTBE, HA MPOU3BOACTBE; YMEHUE MPUBOAUTH MIPUMEPHI MPABUIBHOIO
HCII0JIb30BaHUs U3YUYEHHBIX BELIECTB U MAaTEPUAJIOB;

YMEHHE yCTaHaBIUBATh CBSI3U MEXKIY peajbHO HAOII0JaeMbIMU XMMUYECKUMH SBIICHUSMU U
IporeccaMu, MPOUCXOAALIMMU B MAaKPO- 1 MUKPOMHUPE, OOBSCHIATH MPUYMHBI MHOI000pa3Hs BELIECTB;
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YMEHHE MHTETPUPOBATh XUMUYECKHUE 3HAHUS CO 3HAHUSAMM JPYTUX yU4eOHBIX MPEAMETOB C TOMOIIBIO
nejarora;

npeicTaBieHne o cdepax Npo(ecCHOHANBHOM NeATeNbHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMEHHBIMU TEXHOJIOTUSMHU, OCHOBAHHBIMHU Ha JOCTHKEHHUSIX XUMUYECKOW HAYKH; HAIUYUE OMbITA
paboThI ¢ Pa3TUYHBIMU UCTOYHUKAMU MH(OPMALIUH 110 XUMHH C ONIOPON Ha aJrOPUTM.

TpeOoBanusi K NpeAMETHBIM Pe3yJbTATAM OCBOCHHUS Y4eOHOro mnpeamera «XuMHS»
o0yueHust

PacKpbIBaTh CMbBICII OCHOBHBIX XUMUYECKUX MMOHATUN: XUMUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb, AIEKTPOOTPHULIATEIBHOCTD,
CTETIeHb OKHUCJICHUS, XUMHUUECKasi peaKlusl, XHMHUECKasi CB3b, *TEIUIOBON (PQPEKT peaKiiu, MOJb*,
MOJIIpHBIA O0BEM, PACTBOP; JJIEKTPOJIUTHI, HEIJICKTPOIMTHI, JJIEKTPOJUTHYECKAs] AUCCOIMAIIMS,
peakiMu MOHHOTO OOMEHa, KaTalu3aTrop, *XMMHUYECKOe paBHOBECHE, OOpaTHMble W HEoOpaTHMBbIE
peakuuu™®, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIC PEAKLIMU, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U
BOCCTAQHOBJICHHE, aJUIOTPONUs, aM(OTepHOCTh, XWUMHUYECKass CBsA3b (KOBaJCHTHAas, WOHHAs,
MeTaJlJInuecKasi), KpucTajuinyeckas pemérka, *Koppo3usi METaJJIOB, CIUIABbI; CKOPOCTh XUMHUYECKOM
peakuuu™®, mpenenbHo gomyctumas koneHntpanus (I11K) BemecTsa;

UCIIONIb30BaTh 3HAKM W CHMBOJBI s (pUKcAMM pe3yJbTaTOB HAOIOJCHHM, COCTaBJICHUS
(hopMyJT BEIIECTB U ypaBHEHUN XMMHYECKHUX PEAKIIHI, 3aiCH TaHHBIX yCIIOBUH 3a1a4. Vcronb30BaTh
o0o3HaueHus, umeronecs B [lepuonndeckoii cucteme u Tabinie paCTBOPUMOCTH KUCIIOT, OCHOBAHUMN
U COJIEH B BOJIE /1JIS BBINIOJIHEHUS 3a1aHUH.

ONpENENATh BAJICHTHOCTb U CTENEHb OKUCJIEHUS XMMHYECKUX 3JEMEHTOB B COEIMHEHMSX
Pa3IMYHOTO COCTaBa; MPUHAJIEKHOCTb BEIECTB K ONPENCIEHHOMY KJlaccy COEAMHEHUN C OMOpoi Ha
OmnpeleeHUsl, B TOM YHUCJE CTPYKTYPUPOBAHHBIC; BHUJbl XUMHUYECKOM CBS3M B HEOPraHUYECKUX
COCAMHEHUSX; 3aps MOHA IO XUMHUYECKOW (popMyIie; XxapakTep cpellbl B BOJHBIX PACTBOPAaX KHUCIOT U
iesniouei, *TUI KPUCTAJUTMUECKOM peréTK KOHKPETHOTO BellecTBa™;

KJIacCu(UIMPOBATh XMMUYECKHE JIEMEHTHI; HEOPTaHWYECKHE BEIIECTBA; XUMHUUECKUE PEaKIIH
C OIOPO HA CXEMBI;

XapakTepu30BaTh O0ImMEe W crenu(uyecKkrne XWMHUYECKHE CBOMCTBAa BEIIECTB Pa3IHYHBIX
KJIaCCOB, TNOJATBEpXKJasi ONHUCAHME [pPUMEpPaMU  MOJIEKYJSIPHBIX M  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XHMHUYECKUX pEaKUUd € ONOpOH Ha CXEMbl; COCTABJIATh YpPaBHEHUS
3JEKTPOJUTUYECKON NUCCOUMALUU KHUCIOT, IIEJI0YEH U COJICH; MOJIHBIE U COKpallEHHbIE YPAaBHEHUS
peakuuii MOHHOTO OOMEHA; YpaBHEHHUS PEaKLUil, MOATBEPKAAIOIINX CYLIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEX/1Y BEILIECTBAMM PA3JIMUHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUil  MOCPEICTBOM
COCTaBJICHHUSI DJEKTPOHHOro OanaHca OSTUX peaklUWi; MPOrHO3UPOBATh CBOWCTBA BEIIECTB B
3aBUCUMOCTH OT HUX CTPOEHHS; BO3MOXHOCTH IPOTEKaHMsSI XMMMUYECKHUX IMPEBPALLEHUI Mocie
MIPEIBAPUTENLHOTO O0CYKACHUS C TIEAarorom;

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 XMMHUYECKUX OIBITOB IO MOJIYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BELIECTB;

IIPOBOAMTH PEAKLMM, IOATBEPKIAIONINE KAYECTBEHHBIH COCTaB pa3jIMYHBIX BEIIECTB:
pacrmo3HaBaTh ONMBITHBIM MYyTEM XJIOPUA- OPOMHUII-, HOAUI-, KapOoHaT-, pocdart-, cunmmkar-, cynbdar-,
TUIPOKCUI-MOHBI, KATHOHBI aMMOHMSI M HMOHBI M3YYEHHBIX METAJUIOB, NPUCYTCTBYIOUIME B BOAHBIX
pacTBOpax HEOPraHUUECKUX BEIIECTB;

IIPUMEHATH OCHOBHBIE OIEpAlli MBICIUTEIBHON EATENbHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHE,
000011eHNe, CUCTEMATU3AIUIO, BBIABICHUE TPUUNHHO-CIIEICTBEHHBIX CBS3€H — JJIs1 U3yUYEHUs CBOMICTB
BEIIIECTB U XUMUYECKUX PEAKLIUI1; €CTECTBEHHO-HAyYHbIE METOIbI TO3HAHUS — HAOJI0IeHHE, U3MEPEHHE,
MOJIEITUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

Temarndeckoe TUIAHUPOBAHME M KOJIMYECTBO YacOB, OTBOJUMBIX Ha OCBOEHHE KaXIOW TeMbl ydeOHOro mpenmera «Xumus» DenepaibHOR
a/JlanTUPOBaHHONW OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHus 00yUaroMXCs ¢ 3aA€P>KKOM ICUXUYECKOTO Pa3BUTHSA, B LIEJIOM
COBIIAJAI0T C COOTBETCTBYIOLIMM pa3zzienoM DenepanbHOil paboueil mporpaMMbl y4eOHOTO IpeaMeTa «XHUMUsS») OCHOBHOHM 00pa3oBaTEbHOM MPOrpaMMbl
OCHOBHOT0 0011ero oopazosanus. [Ipu sTom Opranusanus BnpaBe caMma BHOCUTh H3MEHEHUS B COJEP KaHUE U paclipe/iesieHue yueOHOro MaTepuasa 1o roiam
o0y4eHus1, B IOCIIEIOBATEILHOCTh N3yUEHHs TEM U KOJIMYECTBO YacOB Ha OCBOCHHE KaX/I0i TEMBI, OTpeIeTICHHE OPTraHN3allMOHHBIX (POPM OOyUEHUS | T.II.
OOGOCHOBAaHHOCTh JIaHHBIX W3MEHEHMH OIpenensercss BbIOpaHHBIM o0Opa3oBaresnbHOM opranuzanuet YMK, uHAMBHIyadbHBIMH TNCUXO(DHU3HMUECKUMU
0COOEHHOCTSIMU KOHKpeTHBIX oOy4daromntuxcsi ¢ 3[1P, cTtemeHpio OCBOGHHOCTH MMHU YYEOHBIX TEM, PEKOMEHIAIMSMHU 10 OTOOpY M ajanTainud y4eOHOTOo

Marepuasa 1o XMMHUH, IpeICTaBIeHHBIME B [10sSICHUTEBHOM 3amHcKe.
9 KJIACC (1 u B Henento)

IIpumepHbIe TEMBI,
pacKpbIBalOIIMe JAHHbIH
pasien NporpamMmal,

U KOJIMYeCTBO 4aCOB,
OTBOAMMOE HAa UX H3yYeHHe

OcHOBHOe coep:kaHue

OcHOBHbIE BH/IbI 1eSITETLHOCTH
00yyarImuxcs

Paznen 1. BemecTBo u xumuueckune peaknuu (8 1)

IHoBTOpEHUE M
yriy0JieHne 3HAHU I
OCHOBHBIX pa3/Je/ioB
Kypca 8 kiacca
(29)

ITepunonnueckuii 3akoH. [lepnonnueckas cucrema

XUMHUYECKUX 31eMeHTOB [l. 1. MeHaeneeBa.

Crpoenue aToMoB. 3aKOHOMEPHOCTU B U3MEHEHUH

CBOMCTB XMMHYECKHX 3JIEMECHTOB MEPBLIX TpéX
NNeprUoa0B, Kajind, KaJlblUA U UX
CO€AMHEHMI B COOTBETCTBHUH C MOJIOKEHUEM

9JICMCHTOB B HCpHOI{H‘ICCKOﬁ CUCTEMEC U CTPOCHUEM

HUX aTOMOB.

Knaccugukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX

BelIeCTB (MEXIyHa-pOIHAS U TPUBHUATIBHAS).

XHUMHYEeCKHE CBOMCTBA BEMIECTB, OTHOCIIIINXCS K
Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COEIUHEHHU,
WX T€HETUYECKas CBSI3b HEOPTAHUYECKUX BEIIECTB.
CtpoeHue BeliecTBa: BUJIbl XUMHUECKOU CBSI3U U
THUTIBI KPUCTAIUTMYECKHUX PEMIETOK. *3aBUCUMOCTh

CBOICTB BEIIECTB OT UX CTPOCHUS. *
JlemouncTpauumn

XapakTepru30BaTh XUMUYECKUE JIEMEHTHI IIEPBBIX TPEX MEPUOOB,
KaJIs Y KaJIbLIMA 110 UX MOJI0KEeHMIO B Ilepuonnueckoi cucreme
J1. 1. MenneneeBa ¢ onopoi Ha aJITOPUTM.

KnaccugunupoBats 1 Ha3bIBaTh HEOPraHUYECKHE BEIIECTBA
M3YYEHHBIX KJIACCOB C OMOPON Ha cCXeMy, TabJIUILy
PacTBOPUMOCTH.

OnuceiBaTh 001IME XUMUYECKUE CBOWCTBA BELIECTB PA3IUUYHbIX
KJIaCCOB, IIOJITBEPK1aTh CBOMCTBA NPUMEPAMHU MOJIEKYJIIPHBIX
YPABHEHUH XMMHUYECKUX PEAKIUHI C ONIOPOH HA CXEMY.

OnpenensaTb BUI XMMHUYECKOH CBSI3U U THUIT KPUCTAJTINYECKON
PELIETKY BEIIECTBA C OMTOPOM Ha CXEMY.

IIporao3upoBaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX
CTPOEHUS MOCIIE IPEABAPUTEIBHOIO pazoopa.

BricTpanBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
ONopoM Ha
nHpOpMalHKIo U3 yueOHUKA U CIIPABOYHBIX MaTepHajIoB, TPAMOTHO
HCIIOJIB30BAaTh N3YUYEHHBIN NOHITUIHBIN anmapaT Kypca XUMHH.

15




1. Monenu KpucTaqIn4ecKuX peméTok
HEOPraHWYECKUX BEIIECTB.

2. KopoTkonepuoiHast u JIMHHOTIEpUOAHAS (DOPMBI
[Teproanyueckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
J1. 1. MeHaeneeBa

Vcnonb30BaTh NpH BHIIOIHEHUH YU€OHBIX 3aJaHUH U B IIpoLiecce
UCCJIEJIOBATEIBCKOM 1€ATENbHOCTH HAYYHO-IOMYJISIPHY IO
JUTEPATypy XMMHUYECKOTO COAEPIKaHUs, CIIPABOYHbIE MaTepHUaIbI,
pecypcsl MHTEpHEeTa 101 pyKOBOJICTBOM I€Jlarora.

Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH

XHUMHYECKHX peaKIHl
(29)

Knaccudukanus XuMUUECKUX PEakiuid 10 Pa3IMIHbIM
npu3HaKaM. *DK30- U YIHJAOTCPMHUYCCKUEC PEAKIIHH,
TepMOXHUMHUYECKHUE yYpaBHeHUs. [loHsTHE O CKOpOCTH
XUMHUYECKOHN peakiuu. [IoHATHE O TOMOTEHHBIX U
TeTePOreHHBIX peakiusix. [lorsTue 06 0OpaTUMBIX U
HEOOpaTUMBIX XUMUUYECKHX peakuusx. [lonstue o
XUMHUUYECKOM paBHOBecHHU. DaKTOPbI, BIUSIONINE HA
CKOpPOCTbh XUMHUYECKOW PEAKIIUH U MOJIOKEHUE
XUMH4eckoro pasHosecus.* OBP.

JeMoHCcTpamum 3aBUCUMOCTh CKOPOCTU XUMHUYECKOM
peaxIuu oT pa3nu4yHbIX GakTopoB. BoznelicTBue
KaTaJn3aTopa Ha CKOPOCTh XUMUYECKOW pPEAKIIUH.
[Tpumepbl HEOOPATUMBIX M OOPATUMBIX PEAKIIUM.
CwMmelieHre paBHOBECHSI XUMUUECKOU PEAKITHH.
Berunciienns KoJIM4ecTBa BelllecTBa, 00bEMa U
MAaCChI PEareéHTOB WJIM NPOYKTOB MO YPABHEHUAM
XUMHUUYECKUX PEAKLUI

PackpeIiBaTh CMBICI N3y4aeMbIX MTOHITHI U IPUMEHSTH 3TH
TIOHSTHS TTPY ONTUCAHUH CBOMCTB BEIIECTB U UX MPEBPALICHUIA.

KnaccuduimpoBaTs XUMUYECKUE PEAKIIMH IO PA3TUYHBIM
npHU3HaKaM. Y CTaHABINBAThH 3aBUCUMOCTH CKOPOCTH XUMUYICCKOM
peaKIuy OT Pa3IuYHBIX PAKTOPOB MO PYKOBOJICTBOM YUUTEJS.

[TporHo3upoBaTh BO3MOKHOCTH MIPOTEKAHUS XUMHUECKUX
IPEBPAIICHHI B PA3IMUHBIX YCIOBHIX MOCIIE IPEIBAPUTEIHHOM
pabotel. OnpenensiTb OKUCIUTENL U BoccTaHOBUTENb B OBP.

CocTaBisTh 1EKTPOHHBIN OanaHc peakuuu. [Ipon3BoauThH
BBIYHCIICHUS 110 XUMHYECKUM YPABHEHUSM TI0 aITOPUTMY.
BricTpanBath pa3BEpHYThIE MMCEMEHHBIE U YCTHBIE OTBETHI C
OTIOpOI Ha MHPOPMALIMIO U3 YUeOHUKA U CTIPABOYHBIX
MaTepuanoB. Micronb30BaTh pU BHITIOTHEHUH YY€OHBIX 3aJaHHMI
U B IIPOLIECCE UCCIIEI0BATENbCKON AESITENILHOCTH HAyYHO-
MOMYJISIPHYTO JINTEPATYPY XUMUYECKOTO COACPKAHMS,
CIpaBOYHBIC MaTepHaIBI, pecypchl UHTEepHETa TIoCTie
KOHCYJIBTAIINH C TIEAarorom.

Tema 2.
DJIeKTPOIUTHYECKAS
AUCCOLHALMA.
XuMHYecKHEe peaKkiuu

B pacTBOpax
(4 9)

Teopwust 2IEKTPOTUTHIECKON TUCCOITUAIIAH.
DNEKTPOIUTHI U HEINEKTPOIUThI. KaTHOHBI, aHHOHBI.
*MexaHu3M JUCCOIMAIIU BEIIECTB C PA3TUIHBIMHU
BHJIaMH XUMHYECKO# cBs3u. CTeneHb Aucconuanuu.*
CuiibHBIC U C1a0BI€ AJIEKTPOJIUTHI.

Peakinu noHHoro oOMeHa, yCIoBUS UX MPOTECKAHMS.
HNounble ypaBHEHUS pEeaKIUi.

XHUMHUYECKHE CBOMCTBA KMCJIOT, OCHOBAHUI U COJICH B
CBETE MPECTABJICHUN 00 AJIEKTPOIUTUIECCKON
nuccouuanuu. Cpena pactsopa. [lonsitue o ruaponuse
cosieil. KauecTBeHHBIE peakliiy Ha KAaTUOHBI

PackppIBaTh CMBICT U3yYaeMbIX TTOHATHH, & TAKKE CMBICI TEOPUH
3JEKTPOJUTUYECKON JUCCOLMAIIMU C OMOPON HA CXEMBI.

OOBACHATH MPUINHBI STIEKTPOTIPOBO/I-
HOCTH BOJIHBIX PaCTBOPOB C MOMOIUIBIO MEarora.

CocCTaBisATh YPaBHEHUSI IUCCOLIMALIUM KUCIIOT, IIEJIOYEN U COJIEH,
IIOJIHBIC
Y COKpaI¢HHbIC HOHHBIC YPAaBHCHUS XUMHUUECKUX PEAKIIHHA
HOHHOr0 OOMEHa.

[TnanupoBaTh M OCYIIECTBIISITH HA MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTHI, IPOBOUTH HAOIIOACHHUS, AETIATh BBIBOIBI 1O
pe3yabTaTaM dKCIIEPUMEHTA MOCIIE MPEIBAPUTETHLHOM pabOTHI.
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Y QHUOHBI.
JleMoHcTpaum. DJIEKTPUUECKasl IPOBOJUMOCTh
PacTBOPOB BEIIECTB; ABUKEHUE NOHOB B
ANEKTpUYeCcKOM MoJie. ONbIThI, WTIOCTPUPYIOLIHIE
MPU3HAKU MPOTEKAHUS PEeaKIHii HOHHOTO OOMEeHa.
OMNBITHI TTO ONPECIICHUIO CPENIBI B PACTBOPAX COJICH.
JlabopaTopHbIe U IPaKTHYECKHE

pa6oTtel JIabopatopHslii onbIT: Ne8Peakin HOHHOTO
oOMeHa B pacTBOPAax JEKTPOIUTOB.

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

BoIuuciieHns1 10 YPaBHEHUSIM XUMHYECKHUX PEAaKLIMMA

CrnenoBath mpaBuiiaM 6€301acHOi paboThI B 1abOpaTOpuu Mpu
MCIOJIb30BAHUU XUMHUYECKOM MOCYbI U 000PYI0BaHUS MO
KOHTPOJIEM Tearora.

[Tpou3BOAUTH BBEIYUCICHUS 110 XUMUYECKUM YPABHEHUSIM.

BricTpanBath pa3BEpHYThIC MUCbMEHHBIC U YCTHBIE OTBETHI C
OTOpOil Ha MHPOPMALIHMIO U3 YUEOHHUKA U CIIPABOYHBIX
MaTepuaioB, TPAMOTHO UCTOIb30BaTh U3yUEHHBIN MOHITHIHBIN
anmapar Kypca XUMHUH TOCJIE IPEABAPUTEIHHOTO
CTPYKTYpUPOBaHUS MaTepuana.

Hcnonb30Bath Mpu BHINIOJHEHUN YY€OHBIX 3aaHUI U B TIpoliecce
UCCJIEJIOBATENBCKOM 1eATEIbHOCTH HAYYHO-IOMYJISIPHY IO
JUTEPATYPY XUMUUYECKOTO COACPIKAHUS, CIIPABOYHBIC MAaTEPUAJIbI,
pecypcsl HTepHeTa nocjie KOHCYJIbTalluU C eJaroroM.

Pa3nen 2. HeMeTaJJILI M UX CO

enuHenus (12 v)

Tema 3. O0man
XapaKkTepucTUKa
XHMHYECKHX 3JIEMEHTOB
VIIA-rpynnbl.
I'ajorennl

(2 9)

O01as xapakTepucTruka ranoreHoB. OcoOeHHOCTH
CTPOCHHUSI ATOMOB ITUX JIEMEHTOB, XapaKTEPHbIE IS
HUX cTeneHu okucneHus. CTpoeHue u pu3nueckue
CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUECKUE CBOMCTBA HA TPUMEPE XJI0pa.
Xnoposoaopoa. ConsHas KUCI0Ta, XUMUYECKUE
CBOIiCTBa, *nonyueHue*, npuMmenenue. KauectseHHble
peaKkIMK Ha raJloreHuI-uoHbI. *J{elicTBHE XIopa 1
XJIOPOBOJIOPOJa HAa OPraHM3M uernoBeka.™ BaxHeime
XJIOPHUBI U UX HAXOXKJACHHUE B TIPUPOJIE.

JemMoHcTpanuu BuneomaTtepuansl: raloreHsl U UX
coenuHeHus. OOpasLbl XJIOPUIOB.

JlabopaTopHbIe U NpaKTHYeCKHe PadoThl
JlaGopaTtopHsiii onibIT: Pacmo3HaBanue XJIOPUA-UOHOB.
[Tpaktuueckas padora Ne 2. [ToxydyeHue consHoM
KHUCJIOTBI, U3yUYECHHUE €€ CBOWCTB. BhIUHCIEHHS 110
YPaBHEHUSAM XUMHUYECKHX PEAKIUH.

OOBACHATH 001IME 3aKOHOMEPHOCTH B MI3MEHEHUHU CBOMCTB
HEMETAJVIOB U UX COEJMHEHUH B MpeJieNax MajblX IEPUOIOB U
rIIaBHBIX noarpynn [leproandyeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C MCIIOJIb30BaHUEM
CXEMBI.

XapakTepu3oBaTh (HU3HMUECKUE U XUMUYECKUE CBOMCTBA MTPOCTHIX
BEIIIECTB raJIOT€HOB (Ha MPUMEpPE XJIOpa) U CIOKHBIX BEIECTB
(x;mopoBOI0pOAA, XJIOPHUIA HATPHUS), CIOCOOBI UX MOTYUYEHUS,
IIPUMEHEHNUE U 3HAYE€HUE B IPUPOJIE U KU3HU YEJIOBEKA ITOCIIE
CTPYKTYpUPOBaHUS MaTepuara.

OnpenensTs raJoreHu1-MOHbI B paCTBOPE C MCIIOJIb30BaHUEM
TabauIe! "XapakTepHble peakMi Ha aHUOHBI".

ITnaHupoBaTh U OCYILECTBIIATh HA IPAKTUKE XUMUYECKHE
9KCIEPUMEHTBHI, TPOBOINUTH HAOIOICHHS, A€IaTh BBIBObI IO
pe3ysbTaTaM 3KCIepUMEHTa MOCIIe MpeIBapUTEIbHON paboTHI.

Tema 4. O01mas
XapaKTepuCcTHKA

OOmrast XxapaKTepUCTHKA HIEMEHTOB VIA-TpyIbL.

OOBsICHATH 0011IE 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

Ocobennoct CTPOCHHA aTOMOB 9THX 3JICMCHTOB,

31eMeHTOB VIA-rpynnsl U UX COEITMHEHUM
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XHMHYECKHX 3JICMEHTOB
VIA-rpynnsl. Cepa u eé
coemnHenus (3 1)

XapaKTEepHbIE VISl HUX CTeNeHu okucaeHus. CtpoeHue
1 (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOPOJIa M Cephl. AJIIOTPONHbBIE MOIUPUKALIUN
KHCJIOpPOJIa M cepbl. XMMUYECKHE CBOMCTBA CEPHI.
B3aumozeiicTBue ¢ HeMeTauiaMu - BOJOPOAOM U
KHUCJIOPOJIOM, METaJlIaMU, KOHIIEHTPUPOBAaHHBIMU
a30THOM U cepHOM Kuciaoramu. CepoBoIOpOL,
CTpoeHue, (pu3nyecKkue 1 XMMUIECKHUEe CBOUCTBA
(KUCIIOTHBIE M BOCCTAHOBUTENbHBIE). OKCUIIBI CEPBI
KaK MpeACTaBUTEIN KUCIOTHBIX OKcUI0B. CepHas
KHUCTI0Ta, GU3NYECKUE U XUMUYECKHE CBOMNCTBA
(oOrmre Kak mpeacTaBUTENs Kilacca KUCIOT

u *cneruduueckue™), npumeHeHue. CepHucTas
KHCIIOTA.

*XUMHUYECKUE PEaKINH, JIeXKAIHE B OCHOBE
IIPOMBIIIJIEHHOTO CII0C00a MOJIy4eHUs CEPHOM
KHUCJIOTBL. ANMApaThl U MPOTEKAIOIINE B HUX
Ipouecchl (Ha MpuMepe MPOU3BOJCTBA CEPHOM
KHUCTIOTHI). *

Conu cepHOM KUCIIOTHI, KAYECTBEHHAs peaklys Ha
cynbdar-uoH. HaxoxneHue cepsl U €€ COeTUHEHUIA
B npupojie. *XuUMHUYECKOE 3arpsi3HEHNE OKPY KAIOIIeH
Cpelbl COeAMHEHUSIMH CepPbl (KUCIOTHBIE TOKAM,
3arpsi3HEHHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0
IpeJOoTBpalLeHHs. *

HMemoncrpanmun Kosuiekuuu (BugeoMaTepuasl):
cepa u e€ coenunenus. OOyrnuBaHue caxapa moj
JIEVUCTBUEM KOHUEHTPUPOBAHHOMN CEPHOI KUCIIOTHI.
JlabopaTopHble U NpaKkTHYeCcKHe PadoThl
Jlaboparopusie onbiThl: OOHapy)eHHUE CyabdaT-
MOHOB. B3anmMoelicTBue pa3daBineHHON cepHOi
KHMCJIOTHI ¢ IIMHKOM. BeruucjieHust

110 YPaBHEHUSIM XUMUYECKUX PEAKIINIA

C Y4ETOM CTPOCHHS X aTOMOB € ONOpoid Ha cxemy "M3MeHeHue
paanycoB B moArpymmax".

XapakTepu3oBaTh (HU3NUECKHE U XUMHUYECKHUE CBOMCTBA MPOCTOTO
BEIIECTBA CEPhI U €€ COeIMHEHUH (CEpOBOI0PO/Ia, OKCHJIOB CEPHI,
CEPHOI KUCIIOTHI, CYIh(HATOB), CHOCOOBI X

MOJIy4€HUs1, IPUMEHEHHUE U 3HaUE€HUE B IPUPOJIE U JKU3HU
YeJI0BEKA C ONTOPOM Ha CXEMY M IUIAH.

OnpenensaTh Haau4uKe Cyab(aT-uOHOB B PaCTBOPE.

OOBACHATH CYITHOCTh SKOJIOTUYECKHUX MPOOIIEM, CBSI3aHHBIX C
nepepaboTKON COEMHEHHUN Cepbl OCTEe CTPYKTYPUPOBAHUS
MaTepuania.

[1naHupoBaTh U OCYILIECTBIISATH HA MPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBI, IPOBOANUTH HAOIIOICHHUS, IeNIaTh BBIBO/IBI IO
pe3yJbTaTaM 3KCIIepUMEHTA.

CrnenoBatpb npaBuiaM 6e30macHOi paboTsl B 1aOOPAaTOPUH MTPH
WCIOJIb30BAaHUU XUMHUYECKOM MOCY bl U 000pyAOBaHUS MO
PYKOBOJCTBOM II€arora.

[Tpon3BOAUTH BBIYUCIIECHUS IO XUMUYECKUM YPaBHEHUSIM T10
aITOpUTMY.

Hcnonp30BaTh IpU BBHIOJHEHUH YY€OHBIX 3aJJaHUM TEKCThI
yueOHuKa, cripaBouHble Matepuainsl (ITlepuonnueckyto cucremy
xumudeckux emerToB . . MenpaeneeBa, Ta0auiy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAHUI U COJIEH B BOJE,
ANEKTPOXUMUYECKUH pAJl HAPSKEHUI METasIOB).

Vcnionp30Bath NpH BRIOJHEHUH YUeOHBIX 33aHU U B IIpoliecce
WCCIIEI0BATENLCKOM NeSITENbHOCTH HAyYHO-TIOMYJISIPHY IO
JUTEPATYPY XUMHUUYECKOTO COAEPKAHMUS, CIIPABOYHBIE MaTEpUAIIbI,
pecypebl IHTepHETa ocie KOHCYIbTAlUU C IIENaroroM
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Tema 5. O6mas
XapaKkTepucTUKa
XHMHUYECKHUX 3JIEMEHTOB
VA-rpynnsl. A30T,
dochop u ux
coeUHEeHHUs!

(3 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

(4 4)

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.
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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. Merauibl u ux coequHenus (12 u)

Tema 7. O01mue
CBOJCTBAa MeTAJLJIOB
(29)

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
(10 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 (2 4)

Tema 9. BemiecTBa n
MaTepHaJIbl B JKU3HH

YeJI0BeKa
(2 9)

*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.

23



