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[TOACHUTEJIbHAS 3AIINCKA

OenepanbHass paboyas NporpaMma MO XUMHUU JJisi  OOydaromuxcs ¢
3aJiepKKoU meuxuyeckoro pazputus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 00I1IETO
oOpa3oBaHusl TOATOTOBJIEHA Ha oOcCHOBe @enepalbHOTO TOCYJAPCTBEHHOTO
o0pa30BaTeIbHOTO CTaHAapTa OCHOBHOrO oOmiero oOpazoBanus ([lpukas
Munnpocsenienusi Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC OO0O),
denepanabHOM aaNnTUPOBAHHON 00pa30BaTEIbHON MPOTPAMMbI OCHOBHOTO OOIIIETO
oOpa3oBaHus Uid OOy4arOUIMXCS C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbSI
(ITpuka3z Munnpocsemenus: Poccun ot 24 Hos0pst 2022 . Ne 1025), @enepanbHoit
paboueil mporpaMmbl OCHOBHOTO OOHIEro 0Opa3oBaHHs MO YyYEOHOMY MPEAMETY
«Xumus», PenepabHON MPOTPaMMbl BOCIIMTAHUSA, C YYETOM PACIpPEAEIEHHBIX 110
KJlaccaM MpOBEpsiEeMbIX TpeOOBaHW K pe3yapraram ocBoeHus DenepanbHOR
aJanTUPOBAaHHON 00pa30BaTEIHLHON MpPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
Ui OOyYaroluxcst € 3aJ€p’KKOM TMCUXMYECKOTO pAa3BUTHUA U BJIEMEHTOB
COJIEp’KaHUsI, TPEACTABICHHBIX B YHUBEpPCAJIbHOM KOIU(DHUKATOpPE MO XUMUH,
Konnenmuu mnpenogaBanus y4eOHOro mpeaMera «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx PO, peanusyronmx oCHOBHbIE 00111€00pa30BaTeNIbHbIE IPOTPAMMBI.

[Iporpamma 1o xumuM pa3paboTaHa C IEIbI0 OKa3aHUS METOIUYECKOU
MIOMOIIIM YYUTENIO B CO3JaHUU pabovel MporpaMMsbl 10 y4eOHOMY MTPEIMETY.

VYyeOuplii mnpeamer «XuUMHS» BXOAUT B MPEAMETHYIO  00JIacTh
«EcTrecTBeHHOHay4YHbIE  IIpEAMETB». B cucTeMe  eCTECTBEHHOHAYYHOIO
o0pa30BaHUs XUMUS KaK YYEOHBIM MpeAMET 3aHUMAET BaXXHOE MECTO B MO3HAHUU
3aKOHOB NPHUPOAbI, (POPMUPOBAHUM HAYYHON KAPTUHBI MUPA, CO3JaHUH OCHOBBI
XUMHUYECKUX 3HAHUM, HEOOXOIUMBIX I TOBCEIHEBHOW >KU3HU, HABBIKOB
3I0pOBOrO0 M 0€30MacHOro JUIsl YelOBeKa M OKpY)Kawllel ero cpeabl oOpasza
YKU3HHU, & TAK)KE B BOCIIUTAHUU SKOJIOTUYECKOMN KYJIbTYPBHI.

VYcnemHocTh M3y4eHUsT XHMHHM CBsI3aHa C  OBJAJACHUEM XUMUYECKUM
S3BIKOM, COOJIIOJIGHUEM TMpaBWwi Oe30MacHONM paboOThl TPU  BHITIOJHEHUU
XUMHUYECKOTO HKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBSI3€M XUMHUHU C
JPYTUMH MPEeIMETAMU IIKOJIBHOTO Kypca.

[Iporpamma BKJtOUaeT B ceOSi OCHOBBI HEOPTAaHMYECKOW W OPraHUYECKOU
xumuu. ['maBHOW waeel MporpaMMbl SBISIETCS CO3JaHUE 0a30BOTO KOMIUIEKCA
OTIOPHBIX 3HAHUU TIO0 XMMHH, BEIPAKEHHBIX B (hOPME, COOTBETCTBYIOIICH BO3pACTy
00ydJarommxcst 1 uX 0COOBIM 00pa30BaTEIBLHBIM MOTPEOHOCTSIM.

B comepkanum HaHHOTO Kypca MPEACTABIEHbI OCHOBOIIOJArarolue
XUMUYECKUE TEOPETUUECKHUE 3HAHUS, BKIIFOUAOLIME U3YYEHUE COCTAaBA U CTPOCHUS
BEILIECTB, 3aBUCUMOCTH HMX CBOWMCTB OT CTPOECHHS, MPOTHO3UPOBAHUE CBOWCTB
BEILIECTB, MCCIECIOBAHUE 3aKOHOMEPHOCTENM XMMHUYECKUX MPEBPALLICHUN U IMyTen
YIPaBJIEHUSI MU B LIEIAX MTOJTYYEHHS BEIECTB U MAaTEPUAJIOB.



TeopeTnyeckyto OCHOBY HM3yYEHHsS HEOPTraHWYECKOHM XWUMHUU COCTABIIAET
aTOMHO-MOJIEKYJIsIipHOE YyueHue, Ilepumommnueckuii 3akoH JI[.M. MenneneeBa c
KPAaTKMMHM CBEICHHUAMM O CTPOCHMM aToMa, BHJAX XUMHUYECKOM CBS3H,
3aKOHOMEPHOCTSX IPOTEKAHUS XUMUYECKUX PEAKIU.

B mn3yueHnm Kypca 3HQUMTENbHAas pPOJIb OTBOAUTCA XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U Ja0OpaTOPHBIX padOT, OMMCAHMIO
pEe3yJIbTaTOB YYEHHUECKOIO OJKCIEPUMEHTA, COOJIIOJIEHUI0O HOPM M IpaBUIl
0e3omacHOi padOThl B XMMHYECKOW JTaOOpaTOpHUH.

Peanuzaumss paHHOM mporpaMMbl B Ipolecce OOydYeHHs TMO3BOJIUT
oOyuatorumcsi ¢ 3I1P ycBouTh KiIIO4EBbIE XUMUYECKHUE KOMIIETEHIIUU U TMOHSITH
pOJIb M 3HAYEHUE XUMHUU CPEIU APYTHX HAYK O MPUPOIE.

N3yuyeHnne XuMuu ciocoOCTBYET POPMUPOBAHUIO Y OOYHAOIINXCSI HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIEHAY4YHBIX METOJOB (HaONIOAEHUE, U3MEpPEHUE,
HKCIEPUMEHT, MOJIETIMPOBAHHUE ), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HAHMI, OCHOBAHHOI'O0 HA MEKIIPEAMETHBIX CBA3SIX C npeameTamu « OKpyKaromuin
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» u GopMupyer
KOMIIETEHIIUM, HEOOXOIuMBbIE [UIsl NPOAODKEHHs 00pa3oBaHus B 00JacTU
€CTECTBEHHBIX HayK.

N3ydyeHne XuMuu CcHnocoOCTByeT pa3Butuio y oOyvatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHHUs, (PYHKIMOHAIBHONH TI'PaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKH aHAJU3UPOBaTh MH(OpPMAIUIO, MPEICTABICHHYIO B
paznuyHbIXx (popmax. 3HAUMMOCTh MpeaMeTa JJs Pa3BUTHS  KUZHEHHOU
KoMmreTreHnu oOyvaromuxcss ¢ 3[IP  3akmioyaeTrcss B YCBOGHHHM OCHOBBI
XUMUYECKUX 3HAHUWA, HEOOXOAMMBIX JJid TOBCEIHEBHOW IKU3HH; HAaBBIKOB
3I0pOBOr0 M 0€30MacHOro JUisi 4YeloBeKa M OKpY)Kalllel ero cpenbl oOpasza
XKU3HU; (POPMUPOBAHUU IKOJIOTHUECKON KYJIbTYPHI.

[IporpamMma oTpaxaer coaepkaHue 0Oy4eHHUs MPeAMETY « XUMUS» C YUETOM
0coOBbIX oOpaszoBaTeNnbHBIX MOTpeOHOCTeH oOyuatrommxcs c¢ 3IIP. Osmanenue
y4E€OHBIM MPEIMETOM «XHMHUS» MPEACTABISAET OMPEIEICHHYIO TPYIHOCTb IJIs
oOyuarormuxcst ¢ 3[IP. DOTo cBA3aHO € OCOOCHHOCTSAMHM MBICIUTEIHLHOM
JESTEIIbHOCTH, TMEPUOJUYECKUMHU KOJeOaHUSMU BHHMAHUSA, MaJbiM OO0BEMOM
namsTH, HEJOCTaTOYHOCTbIO  OOIIEero  3amaca  3HaHUM,  MOHUKEHHBIM
MIO3HABATEJIbHBIM UHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO PA3BUTHS.

JIist ipeo1oyieHnsl TPYJHOCTEN B M3YYEHHHM Y4eOHOTo mpeaMeTa «XHUMHsH)
HeoOxoaMMa ajantanus o0beMa U XapakTepa ydeOHOro Marepuana K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JIJaHHOM KaTeropuu OOYy4alolUXCs, Y4eT HX
OCOOEHHOCTEW pa3BUTHS: HCIOJIb30BAHUE AITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBS3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuania.

IIpy wn3ydeHMM XMMHM HEOOXOJUMO OCYIIECTBIISATH B3aUMOJAEHCTBHE Ha
ITOJIMCEHCOPHOU OCHOBE.

Teopernyecknidi  Marepuan PpEKOMEHIYETCS  U3y4yaTb B IIpoLecce
IPaKTUYECKON JESITENIbHOCTA. BO3MOMXHO BBIJIEJIEHUE OTIENbHBIX YPOKOB Ha
peleHre 3a7ad B CBA3HM CO CIIOXKHOCTBIO aHaln3a Tekcra oOyuatomumucs ¢ 3I1P.



Oprannyeckoe €JUHCTBO TMPAKTUYECKOM M  MBICIUTENBHOW J€ATEIbHOCTH
oOy4JaronmMxcss Ha ypoKax XHUMHU CIIOCOOCTBYET MNPOYHOMY U OCO3HAHHOMY
YCBOGHUIO Oa3UCHBIX XUMHUYECKUX 3HAaHMM U ymeHuil. Oco0oe BHHUMaHHE NpU
U3YYCHUU XUMUU YACISIETCS U3YYEHUIO «CKBO3HBIX)» MOHATUNA U (HOPMHUPOBAHUIO
HaBbIKA CTPYKTYpPUPOBaHUS MaTepHaia.

Lenu u 3a7aun U3yueHust y4eOHOTo MpeaMeTa « XUMHUSI»

OO6mue 1enu u3ydeHus yuyeOHOro mpeamera «XUMUS» TPeICTaBICHbI B
@OenepanibHOM paboueld mporpaMMe OCHOBHOTO 00miero obOpaszoBaHusi. OHUH
aKTyaJIM3UPOBAaHbl C YYETOM HOBBIX IMPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEro
oOpa3oBaHMsI, HAIMPABICHHOCTH OOy4YeHUS Ha pa3BUTHE M CAMOpPA3BUTHUE
JUYHOCTH, (POPMUPOBAHUE €€ MHTEIUICKTA U 001Iel KyabTypbl. OOyueHre YMEHUIO
YUHUTHCS U MPOAOJKATh CBOE 0Opa30BaHHUE CAMOCTOATEIBLHO B HACTOSIEE BpEMS
ABJIETCSI OJHOW W3 BAXKHEUIIMX (PYHKUMH y4eOHBIX NPEIMETOB, B TOM YHUCIE U
«XUMUNY.

s obyuaromuxcs ¢ 3I1P, Tak ke, Kak U Juiss HOpPMaTUBHO Pa3BUBAIOIIMXCS
CBEPCTHUKOB,  OCBauMBAaIOIIMX OCHOBHYIO  00pa30BaTENbHYIO  IpOrpammy,
JOMUHUPYIOIIEE 3HAaUEHHE TPUOOPETAIOT TaKUE 1IEIIH, KaK:

(opMUpOBaHUE HWHTEIJIEKTYalbHO PpPa3BUTOM JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, = CaMOCTOSITEJIbHOMY  TPHUHATHUIO  pEHICHUH,  CIOCOOHOM
a1aliTUPOBATHCSI K OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

HaIpaBJICHHOCTh O0YYEHUSI Ha CUCTEMAaTUYECKOE MPUOOIIECHUE yJallluXcs K
CaMOCTOATENIbHOM MO3HABATEIBHOM MESATEIbHOCTH, HAayYHBIM M MPaKTUYECKUM
MeTOlaM TO3HaHUS, (HOPMUPYIONIUM MOTHUBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

obecrieueHre ycCJIOBHM, CIOCOOCTBYIOIIUX MPUOOPETCHUIO O0yYaroUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHLMI), MMEIOIIMX YHUBEPCAJIBHOE 3HAYEHUE IS
pa3IMYHBIX BUAOB JESATEIbHOCTH;

(GopmupoBaHue yMeHHI OOBSCHATH U OLIEHUBATh SBJICHUS OKPYXAIOUIETO
MHUpa Ha OCHOBAaHWU 3HAHUH U OIbITA, MOJTYYEHHBIX MPU U3YYCHUHN XUMUU;

GopmupoBanue y  oOyyaroUIMXcsi  T'yMaHUCTHYECKHUX  OTHOILICHUH,
NOHMMAaHUSl LEHHOCTH XUMHUYECKUMX 3HAHUM [ BbIPAOOTKH SKOJOTHYECKHU
1enecooOpa3Horo MoBeNeHUsT B ObITY U TPYIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHUs CBOETO 3[0POBbs U OKPYKAIOIIEW IPUPOITHOM CPEIbI;

pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTE K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQuUis M HANPABICHHOCTH JajJbHEHIIEro
oOy4JeHwUsI.

Kypc HampaBieH Ha pelleHHE CIEQyIONMX 3a7ad, oOecredynBarouux
peanu3alulo JMYHOCTHO-OPUEHTUPOBAHHOIO M JIEATEIBHOCTHOTO MOJIXOJ0B K
oOyuenuto xumuu oOyuyatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOrO OOMIETO
oOpa3oBaHUS:



(dopMupoBaHrE TIEPBOHAYATBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHHUH O
BEIIECTBAX, MX TMPEBpAlICHUSX M TMPAKTUYECKOM TNPUMEHEHHH; OBJIAJCHUE
MOHSATUHHBIM aNapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHUWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMMHYECKOW HAyKH Kak
o0lacTM  COBPEMEHHOTO  €CTECTBO3HAHMS,  XHUMHYECKUX  IPEBpaIICHU
HEOPTraHWYECKHUX U OPraHUYECKHUX BEIECTB KaK OCHOBBI MHOTHUX SIBJICHUM KUBOU U
HEXUBOU NPUPOJIBI; YITyOJIeHHE MPEACTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBNIQJICHME OCHOBAaMH  XHMHYECKOM  TIpPaMOTHOCTH: CHOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTHBHO OIICHMBATH >KM3HEHHBIC CUTYallMH, CBA3aHHBIC C
XUMHEH, HaBbIKAMH O€30MacHOTO OOpalleHHs ¢ BEIIeCTBAMM, HCIOIb3YEMBIMH B
MOBCETHEBHOM JKM3HU; YMEHHEM aHAJIM3HPOBATh U IUIAHUPOBATH HKOJOTHYECKHU
0e30macHoe MOBEICHNE B IENSIX COXPAaHEHUS 37I0POBBS U OKPYKAIOIICH CPEIbI;

dopmMupoBaHWE yYMEHMI  YCTAaHABIMBATh  CBSI3M  MEXKIYy  pPEaTbHO
HAOII0aeMbIMM XUMUYECKUMHU SBJIECHUSIMU U IPOLECCAMHU, MPOUCXOIALNIMMHU B
MUKPOMHUpPE, OOBACHATh MPUYMHBI MHOrooOpa3usi BEUIECTB, 3aBUCUMOCTb HX
CBOMCTB OT COCTaBa M CTPOEHMSI, a TAKXKE 3aBUCUMOCTb MPUMEHEHHS BEIIECTB OT
HUX CBOMCTB;

OpUOOpETEHNE OIbITa HUCHOJIb30BaHUS PA3NIUYHBIX METOJOB H3YyYEHUs
BEIIECTB, HAOMIONEHUS 3a WX MPEBPAIICHUSAMM IPU HPOBEACHUU HECIOKHBIX
XUMHUYECKHX HKCIIEPUMEHTOB C HCIIOJIb30BaHUEM JIA0OPATOPHOrO 00OPYIOBaHUS U
npudOpPOB;

(dbopmMupoBaHUE MPEACTABICHUN O 3HAYEHUH XUMHUYECKOW HAyKH U PEIICHUH
COBPEMEHHBIX JKOJIOTMYECKHX TpoOJeM, B TOM UYHCIE B TMPEAOTBpAIEHUU
TEXHOTEHHBIX U DKOJIOTUYECKUX KaTtacTpod.

Oco0enHocTH 0TOOPA U agaANTAIIUU Y4e€OHOT0 MAaTepPHUaJIa 0 XUMUM

OOyuenue ydyeOHOMY TIpeaMeTy «XUMHS» HEOOXOAUMO CTPOUTH Ha
CO3/JaHMU ONTHUMAJIbHBIX YCIOBUH Ui YCBOEHHUS MPOrPaMMHOTO MaTepuasia
oOyuarorumucst ¢ 3I[IP. Bonbiioe BHUMaHuE AOMKHO OBITH YAEIEHO OTOOpY
yueOHOro Marepuaja B COOTBETCTBHMM C NPUHLHUIIOM JOCTYHHOCTH TIpU
cOoXpaHeHuu obmiero 6a30Boro ypoBHs. OH JOKEH MO COAEPKAHUIO U 00BeMy
OBITh aJanTUPOBaHHBIM 17151 0Oyvaromuxcst ¢ 3[IP B cOOTBETCTBUM ¢ X 0COOBIMU
oOpa3oBaTenbHBIMH TTOTpeOHOCTIMU. ClieyeT 00JerYuTh OBJIaJICHNE MaTeprUaIoM
oOyuarormumucst ¢ 3[IP  mocpeacTBoM e€ro  JAETambHOTO  OOBSCHEHUS C
CUCTEMAaTUYECKUM IIOBTOPOM, MHOI'OKPATHOW TPEHUPOBKOM B IPUMEHEHUN 3HAHUM
C WCIIONH30BAaHUEM IPHUEMOB aJTOPUTMU3AIMHA W BU3YAIbHBIX OIOp, OOydeHUs
CTPYKTYpPUPOBAHUIO MaTepHaa.

bonpmioe 3HaueHue A TOJHOLIGHHOTO YCBOCHHSI y4eOHOTO Marepualia
UMEET OIopa Ha MEXIMPEIMETHBIE CBS3H BOIPOCOB, U3y4aeMbIX B TAaHHOM KypcCe, C
TakUMH y4yeOHbIMU mpenMeramu Kak «['eorpadus», «Dusuka», «buomorusy».
[To3BonsAst paccMaTpuBaTh OAMH M TOT K€ Y4YEOHBIN MaTepuan C Pa3HbIX TOYEK
3pEHUS], MEKITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JIydlIeMy OCMBICICHHIO, 0oJiee
IPOYHOMY 3aKPETICHUIO MOTyUYE€HHBIX 3HAHUHN U MPAKTUYECKUX YMEHHI.



I[Ipy moaroroBke K  ypoKaM  y4uTeldb JOJDKEH  MpPeayCMOTPETh
dbopmupoBaHre y 00y4aromUXCcs YMEHUN aHAIM3UPOBaTh, CPAaBHUBATH, 0000IIATH
U3y4yaeMblil Marepuas, IUIAHUPOBaTh NPEICTOSIIYI0 pabdoTy, OCYUIECTBISAThH
CaMOKOHTPOJIb. HeoOXoAMMO MOCTOSHHO CIIEUTh 32 MPABHIBHOCTHIO PEUYEBOTO
odopMmiieHus BbICKa3biBaHUM oOyuarommuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTAMM TOBEACHUS U JIEATEILHOCTH, OOYYAIOIINXCS C
3IIP (pacTOpMOKEHHOCTb, HEOPraHM30BAHHOCTH) HEOOXOAUM  CTPOKAUIIUI
KOHTPOJIb  COOIOJICHUSI TPABWJI TEXHUKU OE30MACHOCTH TPU TMPOBEICHUU
71a00paTOPHBIX PabOT B XUMUIECKOM KaOWHETE.

IIpumepHble  Buabl  JdeATedbHOCTH  oOyuawmmxes ¢ 3IIP,
00yCJIOBJICHHbIE  0COOBIMH  00pa30BaTeJIbHbIMM  INOTPEOHOCTAMH U
ol0ecreyuBalOIIMe OCMBICJIEHHOEC OCBOCHHE COJAEpP:KAHMU O00pPa30BaHUA 110
npeaMery «XuMus»

Coneprxanue BUIIOB jesTebHOCTH oOydaromuxces ¢ 3[1P Ha ypokax xumuun
ONpeJeNsieTCsl MX O0COObIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. [loMuMo
mupoko ucnonb3dyeMbix B @OII OO0 obmmx 11 BceX 0O0ydYaroIIuXxcs BUJIOB
JESATEILHOCTH CIIEYyEeT YCUIIUTh BUJIBI JCSATEIBHOCTH, CIEU(PUIHbBIC TSI JaHHOU
KaTeropun OOydYaromuxcsi, s 00€CleUeHUs OCMBICIICHHOTO  OCBOCHHS
coJiepkaHusi 00Opa3oBaHMsI MO MPEAMETY: YCUJICHUE MPEIMETHO-TIPAKTUYECKON
JEATEIBHOCTH C aKTUBHU3allU€ CEHCOPHBIX CHCTEM; YEpEJOBAaHHE BHUJIOB
JIEATEIIBHOCTH, 3aJeUCTBYIONIMX PpPAa3JIUYHbIE CEHCOPHBIC CHCTEMBI; OCBOCHHUE
MaTepuana ¢ ONOpPOd Ha aJIrOpUTM; «IOIIAroBOCTh» B HM3YYEHUM MaTepuana;
WCIIOJIB30BaHUE JOTOJHUTEIPHOW BU3YyalbHOM OMOpHI (TIJIaHBI, 00pa3iibl, CXEMBI,
mabyIoHbl, onopHble Tabnuibl). g pa3Butud y oOyuaromuxcsa ¢ 3IIP ymenus
JefaTh  BBIBOJABI, (OPMUPOBAHMUS TPAMOTHOTO PEUEBOTO  BBICKA3bIBaHUS
HE00XO0AMMO MCIOJIb30BaTh OMOPHBIE clloBa U Kiume. Ocoboe BHUMAHKE CIEAyEeT
YAEIUTh 00YYEHUIO CTPYKTYPHUPOBAHUIO MaTepuala: COCTABICHHE PUCYHOUHBIX U
BEpOAIBHBIX CXEM, COCTaBJCHHE TaOJIUIl, COCTaBIIEHWE KiIacCU(PUKAIMU C
0003HAaYEHHBIMH OCHOBAHHWSIMU JUIsl KJIAacCH(UKAIMU W  HAMOJIHCHHE WX
puUMepaMH U JIp.

[IpumepHass TeMatnueckas U TEPMHUHOJIOTUYECKAsi JIEKCUKA COOTBETCTBYET
OOIT O0O0.

st obyuatomuxcsi ¢ 3[IP cyiecTBeHHBIMU SBIISIFOTCS TTPUEMBI PaOOTHI C
JIEKCUYECKUM MaTepuayioM 1o mnpeaMmery. [IpoBoautes crienuanbHas padoTta mo
BBEJICHUIO B aKTUBHBIN CJIOBApPh 00YUYAIOIINXCSI COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yuaemble TEpMHUHBI BBOJASTCS Ha IOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJibHasl TMOJJEPIKKA, aJrOPUTMbI PabOTHI C OMpEACICHUEM, OMOPHBIC CXEMBbI
JUISL aKTyallu3allid TEPMUHOJIOTHUH.

MecTo yueOHOro npeamera « XuMHusa» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHBIM TOCYIapCTBEHHBIM O0pa30BaATEIHHBIM
CTaHJIaPTOM OCHOBHOIO oOOmIero o00pa3oBaHusi YUYEOHBIH MpeaAMeT «XUMHUSD)
BXOJIUT B MPEIMETHYIO0 00y1acTh «EcCTeCTBEeHHOHAyUHBIE TIPEIMETH» W SBISETCS
00s13aTEIBHBIM JIJISI H3yUCHUS.



VY4eOHbIM MIIaHOM Ha €€ u3yueHue oTBeieHo 136 y4eOHBIX YacoB — 0 2 4 B
HeJero B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxanue  yueOHOTro nmpeamera «XHUMHsS», TPEICTaBICHHOE B
®denepanbHOil paboueit mporpamme, coorBercTByer I'OC OOO, pazpadoTtaHo C
yuetoM @DeepanbHOl OCHOBHOM 00pa3oBaTeIbHOM MpPOTrpaMMbl  OCHOBHOT'O
oOmero oOpa3oBaHus 1O Yy4yeOHOMY TIpeaMeTy «XHUMHS», COOTBETCTBYET
denepasibHOM  aTaliTUPOBAHHOM  OCHOBHOM  00pa3oBaTeIbLHON  Mporpamme
OCHOBHOTO OOIIEro 00pa3oBaHUS OOYYAIOIMIUXCS C 3aEPKKOM TICUXHYECKOTO
pa3BUTHSL.

COAEPXAHUME YYEBHOTI'O IIPEAMETA «XUMHUA»

COAEPKAHUE OBYYEHUA B 8 K/IACCE

IIepBoHaYalIbHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumuu. *Ponp XxumMuM B KM3HM uesoBeka.® Tema u BemecTsa.
®duznyeckne CBOMCTBAa BELIECTB. ATrperarHoe COCTOSHHUE BeWECTB. *XHUMHS B
cucreme Hayk.* Yucrtele BemectBa M cMmecu. CrocoObl pasjelieHusi cMecew.
[IpaBuna Oe3omacHOro oOpalleHHMs C  BEIIECTBAMM U JJTAOOPAaTOPHBIM
obopynoBanueM. *IToHsiTe 0 METOJ]aX MO3HAHUS B XUMUH. *

ATOMBI M MOJEKyJIbl. XHWMHUYECKHE DJEMEHThl. 3HAaKH (CHUMBOJIbI)
XUMHUUYECKUX 3yieMeHTOB. OTHOcUTENIbHAs aToMHasi macca. [IpocTeie U COXKHbBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumuueckas ¢opmysna. BaneHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
*3aK0oH MOCTOSIHCTBA cOCTaBa BemiecTB.* OTHOCHUTENIbHAsT MOJEKYJSIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHU.

du3nyecKkne W XUMHUYECKUE ABJIEHUsS. XuUMHUYecKas peakuus. [IpusHaku
XUMHUUYECKUX PEaKIUil. YPaBHCHUS XUMHUUYECKUX PEakluil. 3aKOH COXpaHEHUs
Maccel  BemiecTB. Kiaccudukanus XUMHYECKMX — peakiuii  (CoeauHEHus,
pa3JIoKEHUs, 3aMEIIIeHHs, OOMEHA).

XUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW TMIOCYIIOU, C
npaBuigaMu paboTel B jabopaTopuy M NpuUEéMaMH OOpalleHUust C J1abopaTOPHBIM
o0OpyJIOBaHWEM; W3y4YeHHE U ONucaHue (PU3NYECKUX CBOWCTB 0Opa3lioB
HEOPraHWYeCKUX BEIIECTB; HaOMoaeHHE (U3MYECKUX (TIJIaBJICHUE BOCKA, TasHUE
JbJa, paCTUPAHUE caxapa B CTYNKE, KUTIEHWE W KOHJEHCAIIUS BOJbl) U XUMHUYECKUX
(ropeHue cBeuyM, MPOKAIMBAHHE MEIHON NPOBOJIOKH, B3aMMOJECHCTBUE Mella C
KHUCIIOTON) SIBJIICHUH, HAOIOJICHNE W OMUCAHKE MMPU3HAKOB MPOTEKAHUSI XUMUIECKUX
peakumii (pa3ioKeHUE caxapa, B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapus, pasznoxenue ruapokcuna menu (Il) npu nHarpeBanum, B3auMOJEHCTBHE
xene3a ¢ pactBopoM conmu memu (l));u3yuenne cmocoboB pazmeneHus cMmecei (c
MOMOIIIbIO MarHura, dbunpTpoBaHmE, BBITIAPUBAHHUE, JTUCTUJUISIIIUS,



xpomaTtorpadusi), TPOBEICHWE OYMCTKH TOBAPEHHOW COJIM; HAONIOACHUE W
OMMCAHUE PE3YJIHTATOB POBEICHUS ONbITA, WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS
MAacChlI; CO3/JaHle MOJEIIeH MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Baknelimue npeacTaBUTENN HEOPTaHUYECKUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 37eMEHT U IIPOCTOE
BelecTBo. HaxokneHue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBOICTBa. Peakuny ropeHus MpOCThIX U CIOKHBIX BemiecTB. CrocoObl MOTyUEHHUS
KHUCIoposa B Jaboparopud *u TpOMBIIUIEHHOCTH.* IlpuMmeHeHue Kuciopona.
[Tousarue 06 okcuaax. KpyroBopot kucnoposaa B npupoze. *O30H — amioTponHas
MoU(DUKALIUS KACITIOPO/Ia.

TernoBoil 3Q(PEeKT XUMHUECKOW pEeaklMH, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arps3HEHUE
BO3/yXa, YyCHJIEHHE APHUKOBOTO 3P deKTa, pa3pylIeHue 030HOBOTO CI0. ™

Bomopon — smeMeHT M mpocTtoe BemecTBo. HaxoxzaeHue Bogopona B
npupoze, GU3NYecKue U XUMMUYECKHUE CBOMCTBA (HA MpUMEpPE B3aUMOJICHCTBUS C
HEMETaJUIaMH W OKCHJaMH METajuIOB), MPUMEHEHUE, *CcrocoObl MoydeHus.™
[ToHATHE O KMCIOTAX U COJISIX.

KomnuectBo BemectBa. Moab. MonsipHas Macca. 3akoH — ABOrajzpo.
Monsipabiii 00b€M Ta30B. Pacuersl mo xumudeckoi gopmyse. Pacyersr maccoBoii
JOJIM XMMHUYECKOT0 3JIEMEHTa B COECIUHEHHMH, KOJMYECTBA BEUIECTBA, MOJISIPHOU
MAaccChl, MOJISIPHOTO 00beMa ra30B. PacuéThl M0 XMMUYECKUM YPaBHEHUSIM.

*®duznyeckue cBoicTBa Bojabl.* Boma. Ee coctaB, CTpO€HHE M MOJIEKYJIBI.
*Boma kak pactBoputenb.®* PacTtBopel. *IloHsiTHE O HACBIIIEHHBIX U
HEHACBIIIEHHbIX pacTBopax. [loHsTHE pacTBOpMMOCTH BellecTB B Boje.* Pacuer
MacCOBOM JI0JIM BEUIECTBA B pacTBOpe (MpOLEHTHAas KOHUEHTparwus). MaccoBas
JI0JIS BEIIECTBA B pacTBope. *XuMUUYecKre CBOMCTBA BOJIBI (pa3sioKEHUE, PEaKuu
C HaTpWeM, OKCHUIOM Kamnbliusa, okcuaoM cepbl (IV) peaknuum ¢ metannamu,
KHCIIOTHBIMH U OCHOBHBIMH OKcuaamu). [Tousitue 06 ocHoBanusx. Posb pacTBopoB
B MPUPOJIC W B KU3HHU 4YeloBeka. KpyroBopoT Boabl B mpHUpoje.* 3arpsisHEHHE
NpUPOJHBIX BoA. OXpaHa U OUYMCTKA TPUPOIHBIX BOJ.

Baxneiimue kmaccel HeopraHumdeckux coeauHeHuil. Kiaccudukanus
HEOpTraHWYEeCKUX coenuHeHnit. OKCUABL: COCTaB, Kiaccudukaius (KUCIOTHBIC,
OCHOBHBIE, *amdoTepHble, HecoJaeo0pa3ylue - Ha MPUMEpPe OKCHA YIJiepoja
(I1) u okcuna azora (I1)), Homenkarypa.* *[lonmydeHne™ u XUMHUECKUE CBOMCTBA
OKCUIOB (B3aUMOJICWCTBUE C BOJOHM, KHUCJIOTaMHu, Ienodyamu). OcCHOBaHWUS.
Knaccudukanuss  ocHOBaHWM: METOYM UM HEPACTBOPUMBIE  OCHOBAHUS.
Homenkiarypa ocHoBanui. Dusnueckne M XMMHUYECKUE CBOWCTBA OCHOBAaHUU
(B3aUMOJIEHCTBHE C OKCHIAMH HEMETaJUIOB, KHUCIOTamH, coisimu). *Ilomyuenue
OCHOBaHUi1. *

Kucnoter: cocraB, kiaccupukanus, HOMEHKIATypa, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOJECHCTBUE C METAUIAMH, OCHOBHBIMH OKCHJIAMH,
OCHOBaHUSIMHU, COJISIMH, Ha TPUMEpE COJSHOW M CEPHOU KHCIOT), *crmocoOsl



nonyueHus.* Psg axktuBHoctm wmetaymioB H. H. bekxeroBa. Comu (cpemnue):
HOMEHKJIaTypa coJiel, *crmocoObl TOJIy4eHHUs™, B3aUMOJCUCTBUE COJIEH C
MeTaJlaMH, KUCJIOTaMU, IIeJI0YaMH U COJISIMU, IPUMEHEHHE.

[lonsitue 06 amdoTepHbIX THAPOKCHIAX (HAa TpUMEpe I[UHKAa U
*amoMUHUA™®).  *XUMHUYECKHE CBOMCTBAa (B3aMMOJCHCTBHE C KHUCJIOTaMU H
1ieJI04aMu, pasyioKeHUe MPY HarpeBaHUM) U MOTydYeHue. *

['enetndeckasi CBsi3b MEXKJAYy KiIacCaMd HEOPTaHUYECKUX COEIUHEHUMN.
['eHeTnueckue psapl.

XUMUYECKUN OKCIIEPUMEHT: KAa4eCTBEHHOE OIPEACIICHUE COAECpKaHUs
KHUCTIOPOJIa B BO3JyXeE; MOJyYEeHUE M M3yYEHHE CBOWCTB KHCIOPO/a; HAOII0ICHUE
B3aMMOJICUCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpallleHus] TopeHus (MoXKapa); O3HAKOMJIEHHE ¢ o00pa3liaMu OKCUJIOB U
OMMCAaHWE WX CBOMCTB; MOJYYEHHE M H3YYEHHE CBOMCTB BOJOpoOJa (FOpEHHE);
HaOMoZIeHWe  OOpa3IOB  BEIIECTB  KOJMYECTBOM | MOJb;  HMCCIEIOBaHUE
OCOOCHHOCTEM  pacTBOPEHHMS  BEHIECTB C  PAa3jIM4YHOM  PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM J0JIEM PaCTBOPEHHOIO
BEILIECTBA; B3aUMOJCHCTBUE BOABI C METAUNIAMU (HATPUEM U KaJbIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB); OMpPENICTICHUE PACTBOPOB KHUCIOT
U TIEJIOYEH C MOMOIIbI0 MHAMKATOPOB; UCCIEOBAaHUE 00pa3llOB HEOPTaHUYECKUX
BEII[ECTB PA3IMYHBIX KJIACCOB; HAOJIO/IEHNE M3MEHEHUs] OKPACKU MHANKATOPOB B
pacTBopax KHCJIOT U Iesiodeil; m3ydenue B3aumozeinctBus okcuma meau(ll) c
pPacTBOPOM CEpPHOM KHCIIOTBI, KUCJIOT C METa/llaMH, pPEaKUil HeWTpalu3aluu;
MOJTy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO MeTajula IPyruM U3
pacTBOpa COJM; PEIICHUWE JKCHEPUMEHTAIbHBIX 3ajad Mo TteMe «BaxnHeunine
KJIACChI HEOPTAHUYECKUX COCIUHEHUIY.

[Tepunonnueckuit 3akoH u llepuoguueckas cucrema XUMMHUECKUX DJIEMEHTOB
. . Menneneea. CTpoeHrE aTOMOB. XUMHUYECKas CBsA3b. OKUCIUTEIHLHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

[lepBbie MOMBITKK KiIacCU(MUKAIMN XUMHUYECKUX d3JeMeHTOB. [loHsaTne o
IPYIIax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U WIEJIOYHO3EMEIbHBIE METAJUIbI,
TaJIOTeHBI, WHEPTHBIC Ta3bl). *DJIEMEHThI, KOTOphIE O00pa3yrT amdpOTEpHbBIE
OKCHJIbI ¥ THAPOKCHIBL. *

[lepnomnueckuii 3akoH. lleprnoanueckas cucreMa XUMHYECKUX DJIEMEHTOB
. . MenneneeBa. KopoTkonepuonHas W *giauHHONEpUOAHAS™  (POpPMBI
ITepuognueckon cucrembl XUMHUYECKUX 3ieMeHTOB [[. 1. Menneneea. [lepuonsl
u rpynnbl. Ouzndeckuil CMBICI IOPAAKOBOIO HOMEpA, HOMEpPOB IIEpUOAA U
IPYMNIBI 2JIEMEHTA.

Crpoenune artomoB. CocTaB aroMHbIX sjaep. *M30Tonbl* DIIEKTPOHBI.
CrtpoeHue 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XMMHYECKUX SJIEMEHTOB
[lepnomnueckon cucremsl Jl. 1. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
AJIEMEHTA T10 ero nojoxeHuto B llepnonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB JJIEMEHTOB MAaJbIX IEPUOJOB U



[JIaBHBIX TMOATPYI, B 3aBUCUMOCTH OT aTOMHOTO (MOPSAKOBOrO) HOMeEpa
3nauenue llepuomnueckoro 3akoHa u llepuomnyeckod CHUCTEMBI XHUMHYECKHX
AJIEMEHTOB ISl pa3BUTUs Hayku W npaktuku. [[. 1. MeHnpeneeB — yd€HbId U
rpaKIaHuH.*

Xumuueckas cBsi3b. KoBaneHTHass (MOJdsipHAsT W HEMOJSpHas) CBS3b.
*DNIeKTPOOTPUIIATEIHLHOCTh ATOMOB XMMUUECKUX 3JIEMEHTOB.* VOHHAs CBSI3b.

Crenenbp  okucieHus.  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl okucieHUst U BOCCTaHOBIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUN 3KCHEPUMEHT: HM3Yy4YEHHE OOpa3lOB BEIIECTB METAJIOB H
HEMETAIUIOB;, B3aUMOJEHUCTBUE THUIPOKCUAA IIMHKA C PacTBOPAMHU KHUCJIOT H
HIEJIOYEHN; MPOBEAECHUE OIbBITOB, WUIIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakiuii (rOpeHue, peakiiuy pas3ioKeHUs, COCTUHCHUS ).

MexnpenMeTHbIE CBA3U

Peanuzanus MexXnpeIMETHBIX CBSI3€M MpU M3YyYEHUU XUMUU B § Kilacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYUHbIC TIOHSTHS: HAYYHBIN (akT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalu3, CHHTE3, Kiaccudukanus, TMePUOJUIHOCTb, HAOJIIOCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPECHHUE, MOJICNb, SIBICHHC.

dusnka: marepus, aToM, >3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHI,
U30TOIIbI, PAJAMOAKTUBHOCTh, MOJIEKYJIa, DJICKTPUUECKUN 3apsif, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, GU3MYCCKUE BEIIMYUHBI, SIUHUIIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThI, 3BE3/1bI, CoHIIE.

buonorus: porocunrtes, apixanue, ouochepa.

['eorpadusi: armocdepa, rtumpocdhepa, MHUHEpaAIbl, TOPHBIE TMOPOJIHI,
M0JIE3HBIE UCKOIIaeMblIe, TOTUIMBO, BOJAHBIC PECYPCHI.

COJEPXAHUME OBYYEHHA B 9 K/IACCE

BerecTBo 1 XuMHUUecKas peakiys

[Tepuognueckuii 3akoH. [lepuognueckas cucremMa XHUMHUYECKHUX DJIEMEHTOB
. . MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIWsl, KAIBLIMS U UX COCTUHEHUM
B COOTBETCTBHM C TIOJIO)KEHHEM »dJeMeHTOB B Ilepuomuueckoil cucreme u
CTPOCHUEM KX aTOMOB.

CtpoeHue BemecTBa: BUIbl XMMHYECKOW CBS3U. THUIBI KPUCTATUTMYECKUX
peméToK, *3aBUCMMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMUECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3U.*

Knaccudukanus 5 HOMEHKJIaTypa HEOPraHUYECKHUX BEIIECTB
(MexayHapoHas U TpUBUAIbHAS ). XMMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIINXCS
K pa3MYHbIM KJaccaM HEOPraHUYEeCKUX COCIUHEHUH, TEeHETHUYeCKas CBS3b



HEOPraHUYECKUX BEILIECTB.

Knaccudukanuss XUMUYECKUX pEaKIHMil MO pa3IMYHbIM MpU3HaKaM (110
YHUCIIy U COCTaBY YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3 (deKTy, 1o
WU3MEHEHUIO CTENEHEN OKUCIICHHUS] XUMUYECKHUX 3JIEMEHTOB, *110 00paTUMOCTH, 1O
Y4acTHUIO KaranuzaTtopa).* DK30- u SHAOTEPMUYECKUE  pPEAKLIHHU.
*TepMOXUMHUUECKHE YpaBHEHUS. *

*[lonsiTue 0 CKOpOCTU XMMHYECKOW peakuuu. [lonstue o0 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusiX. [IoOHSITHE 0 TOMOTE€HHBIX M TeTEPOTECHHBIX
peakiusax. [loHaTne o XuMUYEeCKOM paBHOBeCHMH. (CMEINIEHHE XHUMHUYECKOTrO
paBHOBecusi. DaKTOpbI, BIMSIONIME HA CKOPOCTh XUMHUYECKON pEakuuu U
MOJIO’KEHHE XUMHUYECKOTO paBHOBECHS. *

OKHCIIUTENTPHO-BOCCTAHOBUTEINIBHBIE  PEAKLUU, AJEKTPOHHBIA  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPOJIUTHIECKON JIUCCOLIAALINH. DIEKTpOIUTHYECKAs
JUCCOIMAITUS. DJIEKTPOIUTHI U HEAEKTpoIUThl. KaTHoHbI, aHHOHBI. *MexaHu3m
JMCCOLMAIINN BEMIECTB C Pa3JIMYHBIMU BUJAMH XUMUYECKOW cBs3u. lloHsTHE O
creneHu aucconuanuu.® CUibHbIe U ClTa0Oble SJIEKTPOIUTHI.

Peaxiiuu nonHoro ooMena. Y cioBus NMpOTEKaHUs peaKkIuii HOHHOTO 0OOMEHa
1o koHua. IlonHbie U cOoKpallléHHbICE MOHHBIE YpaBHEHUS peakiuil. XUMHUUECKUe
CBOMCTBa KHCJIOT, OCHOBAaHMWA U COJeH B CBETEe NpeACTaBIEHUU 0O
ANEKTpOJIUTHYECKON qucconuaru. Cpena pactBopa. KauecTBeHHbIE peakiuy Ha
KaTUOHBI U aHUOHBI: XJIOPUA-, OPOMUI-, HOAU]-, Cyib(aTt-, KapOoHaT-, CUITUKAT-,
dbochar- aHMOHBI, THUIPOKCUJ-WOHBI; KATHOHBI AMMOHMS, MAarHus, KajbIus,
aNOMUHUA, xenesa (2+) u (3+), menu (2+), UMHKA, TPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

XHUMUYECKHI SKCIEPUMEHT: 03HAKOMJIEHUE C MOJAENSIMU KPUCTAJUTMYECKHUX
pEemETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMeTawioB (Tpadura u
anMmasa), CJIOKHBIX BEHIECTB (XJOpHAAa HATPHsl); HCCIEIOBAHUE 3aBUCHUMOCTHU
CKOPOCTH XHWMHYECKOW peakiuh OT BO3ACUCTBHUS Pa3TUYHBIX  (PaKTOPOB;
MCCJIEIOBAHUE AJIEKTPONPOBOJAHOCTHA PACTBOPOB BEIIECTB, MPOLIECCA AUCCOLMALINU
KHCIIOT, IIeJoued U cojlel (BO3MOXHO HCIIOIb30BAaHUE BHIEOMATEPUATIOB);
MIPOBE/ICHUE OIBITOB, WJUTFHOCTPUPYIOIIUX MPU3HAKK MPOTEKAHUS PEaKIMii HOHHOTO
oOMeHa (0Opa3oBaHME Ocajika, BBIJICJICHUE Tra3a, 0Opa3oBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOITUX ~ TPUMEPBl  OKUCIUTEIHbHO-BOCCTAHOBUTEIIBHBIX  pEaKIui
(ropeHue, peakluu pa3ioKEeHHs, COSAUHEHUS); pACIIO3HABAHUE HEOPraHMYECKUX
BEIIECTB C TIOMOINBIO KAuYeCTBEHHBIX pEaKkIMil Ha HWOHBI, pEIICHUE
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaisl 1 X coeTMHEHUS
OOmrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe CTerneHn OKuciaeHus. CTpoeHHe W (U3MYECKUE CBOWCTBA MPOCTHIX



BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOWCTBA Ha MNPHUMEPE  XJOpa
(B3aUMOJIEHCTBHE C METaJlaMH, HEMETalUlaMd — BOJOPOJIOM U KHCJIOPOJIOM,
*menoyamu®). XjopoBomopon. ConsiHas KHUCIIOTa, XWMHUYECKHE CBOMCTBA,
*nonyyeHue™®, npuMmeHenue. *JleiicTBue xjopa M XJIOPOBOJOpPOAA HAa OPraHU3M
yesioBeka.* BakHeiline XJI0puabl U UX HaX0XKJICHUE B IPUPO/IE.

O6mas xapakrepucTthka 31eMeHTOB VIA-rpynmnbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEepPHbIE CTEIIEHNU OKUCIICHUS.

Crtpoenue u ¢pu3nIecKue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEPHI.
AnnoTponHble MOAM(PHUKAIIMN KHUCIOPOJa U Cephl. XMMHUYECKHE CBOWCTBA CEPHI
(B3auMojielicTBUE *C HeMeTaulaMu® — BOJOPOJOM U KHCIOPOAOM, METajllaMH,
*KOHIICHTPUPOBAHHBIMU  a30THOM MW cepHOM kuciotamu).*  CepoBOIOPOI:
cTpoeHue,  (uU3MYECKHWEe W  XUMHUYECKHE  CBOWCTBA  (KHUCIOTHBIE |
BOCCTAaHOBUTENbHBIE CBOWCTBA). OKCHABI Cepbl KaK MPEICTaBUTENN KHUCIOTHBIX
okcuzoB. CepHast kuciora: (pU3MUecKMe U XUMHUYECKHE CBOWcTBa (oOuiue u
cneuuduueckue). Coau cepHOW KUCIOThI, KaYECTBEHHAsl peakUusl Ha CyJbQaT-
noH. CepHucrass kucioTa. *XuUMHUECKHE peakluu, JieXallueé B OCHOBE
IPOMBIIIIEHHOTO CII0co0a MOJIyuYeHus: CepHOM KUCaoThL. * HaxoxneHnue cepol u e€
coequHeHui B mpupone. IlpumeHeHne ceppl U €€ COEIUHEHHH B OBITY U B
OPOMBIIIIEHHOCTH.  *XHMMHYECKOE€  3arps3HEHHE  OKpYyXXawolled  cpeabl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE J0XKIU, 3arpsi3HEHHE BO3AyXa U BOJOEMOB),
CIOCOOBI €r0 MPeAOTBpaIEHuUs. *

O6mas xapaktepuctuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aToOMOB a30Ta U Pocdopa, XxapakTepHbIC CTCIICHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B Mpupojie, PU3nYecKkrue U XMMHUYECKHE CBOMCTBA
(B3auMOJIEHiCTBHME C METANIaMH U HEMETAJUIaMH - KHCJIOPOAOM M BOIOPOJIOM).
KpyroBopot azora B mpupoje. AMMuak: QU3NUECKHEe U XUMHUYECKHE CBOMCTBA
(OKHCIIEHHE, OCHOBHBIE CBOMCTBa BOJHOTO pacTBopa), *momydenue* u
npuMmeHenue. ConM aMMOHUS: COCTaB, (PU3NYECKHME U XMMHMUYECKHE CBOMCTBA
(paznmokeHue, B3aUMOJICHCTBUE CO IenodyaMu), npuMmeHeHue. KauecTBeHHas
peakiusi Ha HOHBl aMMOHHS. A30THas KHUCIOTa, €€ (PU3NUYECKHEe U XUMHUYECKHE
cBoiicTBa (0Omme u crnenuduueckue), *momydenue.* Hutpatbl (pasnokeHwue).
Azotucras kuciora. Vcmnonb3oBaHMe HUTPATOB M COJIEH aMMOHHS B KadecTBE
MUHEPAIBHBIX yAOOpeHud. *XuMuueckoe 3arps3HEHHE OKpYKaloIehd cpeabl
COCMHEHHMSIMH a30Ta (KHUCIOTHBIE MJOXAH, 3arps3HCHHE BO3AyXa, TOYBHI U
BOJIOEMOB). *

®ochop, *amnorponnsie Momubpukamuu ¢docdopa,*  puznyueckue u
XUMHYECKHE CBOWCTBAa  (B3aMMOJCHCTBHE C  MeTallaMH, HEMeTaJUIaMH,
*KOHIICHTPUPOBAHHBIMU Aa30THOW W cepHOU kuciotamu).* Oxcup docdopa (V),
optodochopHas kuciora: puznuecKkue M XMMHUYECKHE CBOMCTBa, *mosydeHue.™*
*[lonsiTue 0 MUHEpaIbHBIX YAOOpeHusx: HUTpaTbl U (ocdatel. IloHatue o
KOMIUIEKCHBIX ynoOpeHusix.* OOmias xapakTepucTuka 3JeMeHTOB |VA-rpynmsi.
OcoOeHHOCTH CTpOGHHsSI AaTOMOB YIJIepoJa M KpeMHusA. BaneHTHOCTh W
XapaKkTepHble  CTEMEHM  OKHUCJIECHHS  aTOMOB  yrjiepoja W KPEMHHS.



Pacnipoctpanenue yriepoja B IpUPOJE, XapaKTEPHbIE CTEIIEHU OKUCIIECHUS.

VYrnepoa, amnotponHbie Moaudukanuu (rpagut, anMmas), (U3HMYECKUEe U
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOJECHCTBHE C METaJlJIaMH,
HEMeTa/llaMH, *KOHIICHTPUPOBAHHBIMH A30THOM M  CEpHOW  KHCJIOTaMHu)*.
Ancopbuusa. KpyroBopor yriaepoga B mnpupone. OKcCuibl yriiepoaa, HxX
busznueckue U XMMHYECKUE CBOWCTBA, MOJIyYCHHE W IIPUMEHEHUE, NEeHUCTBHE Ha
OpraHu3M YeNoBeKa. *DKOJIOTMYecKHue MpoOJEeMbl, CBSA3aHHBIE C OKCHUIOM
yraepona(lV); rumore3a TI00aTBHOTO TOTEIUICHHUS KJIMMAaTa, IMapHUKOBBIN
ahdexT.* YronpHas KUCIOTa U €€ CoH, NX (PU3NIECKHEe U XUMUYECKHUE CBOMCTBRA,
*nomyuenue u mnpuMeHeHue.* KadecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO3SMCTBE.

O6mme mpeactaBieHHsT 00 OCOOGHHOCTAX COCTaBa U CTPOEHUs
OpPraHUYECKUX COEIMHEHUH yriepoia (Ha NMpuUMEpe MeTaHa, HTHJIEHA, 3TaHoJa,
YKCYCHOM KHUCIOTBHL. *MX coctaB M xumuueckoe crtpoeHue. Knaccudpukanus
oprannyeckux BemiecTB.* [loHsATHE 0 OMOJIOrMUECKH BaXKHBIX BEILECTBAX: JKUpaXx,
Oenkax, yriieBojax — M MX POJIM B KU3HU yelloBeKa. *MarepuanbHoe eUHCTBO
OpPraHUYECKUX U HEOPTraHUYECKUX COCAMHEHUN. *

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOICTBAa (Ha NpUMeEpe
B3aMMOJICUCTBHUS C METaUIaMH U HEMEeTaJUlaMH), *mojlydeHue™ M NMpUMEHEHHE.
*CoenuHeHuss KkpemMHuss B npupojae. OOmmue mnpeactaBieHus 00 OKCHJE
kpeMHusA(1V) u kpemHueBoil kucnore. CUIMKAThI, PU3MUECKHE U XHUMHUYECKUE
CBOICTBA, NOJIyYEHHE U IPUMEHEHHE B OBITY, MPOMBIIIJIEHHOCTH (B MEAULIMHCKOM,
AJIEKTPOHHOM, CTPOUTENIbHOW M Ap.). Baxueline CTpoUTENbHbIE MAaTEpUAIIbI:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [Ipobiembl Oe30macHOro
UCITIOJIb30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HMU. *

XUMUYECKUH IKCIIEPUMEHT: U3yueHue 00pa3l0B HEOPraHUUECKHUX BEIIECTB,
CBOWCTB COJISHOM KHCIIOTBHI; IPOBEACHHE KAYECTBEHHBIX PEAKLUN Ha XJIOPUI-
WOHBl M HaONIOIEHHE NPHU3HAKOB MX NPOTEKAHUS; OMbBITHI, OTpa)Karoulue
¢usznueckre U XMMHUYECKHE CBOWMCTBA TaJIOTEHOB U UX COCAMHEHHH (BO3MOMXHO
UCIIOJIb30BaHUE BHJIEOMATEpUaIoOB); O3HAKOMJIEHHE C oOpa3namMu XJIOpPHUIOB
(ralloreHuoB); O3HAKOMJIEHHE C oOpa3uamMu cepbl M €€ COeAMHEHHUSIMU
(BO3MOXHO  WCTOJB30BaHUE  BUJEOMATEpPHUAIOB);, HAOMIOJCHHE TIpoliecca
oOyriMBaHUsl caxapa MoJ JCHCTBUEM KOHIEHTPUPOBAHHOW CEPHON KHUCIOTHI;
U3YYEHUE XMMHUYECKUX CBOMCTB pa30aBJIECHHON CEpHON KHUCIOTHI, MPOBEACHHE
KaueCTBEHHOM peakuuu Ha CcylbpaT-uoH U HaONIOJEHHE TMpU3HaKa e¢
MPOTEKaHUs; 03HaKOMJIEHHE ¢ (PU3UYECKUMH CBOWMCTBaMHU a3oTa, gocdopa U ux
COEIMHEHMH (BO3MOXHO MCIOJIb30BAaHME BUACOMATEPUAIOB), 00pa3liaMu a30THBIX
u ¢GochopHbIX yHOOpEHUI; MOJTyYEeHHE amMMuaka M HW3YyYEHHUE €ro CBOMCTB;
IPOBEICHNE KaUeCTBEHHBIX pEaKlnii Ha MOH aMMOHUSA U GocaT-uoH U U3yuyeHue
IIPU3HAKOB MX NPOTEKAaHMS, B3aWMOJEWCTBHE KOHLEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJbI0 (BO3MOXHO HCIOJb30BaHUE BUICOMATEPHUANIOB); HU3yUYECHHE
MOJIEeNIell KPUCTANIMYECKUX PEIETOK anmasza, rpadura; O3HAKOMIIEHHE C



MPOIIECCOM  aACOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIAEM H
YCTPOMCTBOM IMPOTHUBOra3a; MOJYYEHUE VYIVIEKUCIOIO Tra3a U U3YYEHHUE €ro
CBOICTB; MPOBEJCHUE KAUYECTBEHHBIX pEaKIMil Ha KapOOHAT- U CHUJIMKAT-HOHBI
Y U3yYEHHE T[PU3HAKOB MX [POTEKAHUSA; O3HAKOMIICHHWE C MPOAYKIUEH
CUJIMKATHOW MPOMBIIUIEHHOCTH; PELICHUE JKCIEPUMEHTAIBHBIX 33134 [0 TEeME
«BaxkHenIe HeMeTaJUIbl U UX COCAUHECHUSD).

Mertanibl 1 KX COETUHECHUS

OOmias xapakTEpUCTUKAa XUMHYECKHX OJJIEMEHTOB — METauloB Ha
OCHOBAHHM HX IOJIOKEHUS B [leproIn4ecKod CUCTEME XMMHUYECKHX 3JIEMEHTOB
. 1. MenneneeBa u ctpoeHust aroMoB. CTpoeHne MeTauioB. Mertammnueckas
CBSI3b M METAUIMYECKAs KPUCTAJUIMYECKAs PEIIETKA. DICKTPOXUMHUUYECCKHN P
HalpspKEHUW  MeTauioB. (DH3WyecKkne W XUMUYECKHE CBOMCTBA METAJIOB
(B3aMMOJICMCTBHE C KHUCIOPOJOM, BOJOW, KHUCJIOTamH). *OO0mme crnocoOsl
nosydeHus metamioB. [loHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE CIIOCOOBI
3amUThl UX 0T Koppo3uu. CrjiaBel (CTalb, YyT'YH, TIOPATIOMUHUNA, OpOH3a) U UX
MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH. *

[{enouHble MeTaUIbL: MOJ0XKEHUE B [lepruoanueckoil cucteMe XUMHUYECKUX
anemeHToB JI. M. MenpneneeBa; ctpoeHue atromMoB. Haxoxaenue B mpupone.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCUIBI HaTpusi M Kanus. [IpuMeHeHHe MIeTOYHBIX METAIOB U HUX
COECIVHEHNH.

[[lenouyno3eMenbHbIE  METaJIbl MarHdii W KaJdbLiMM:  MOJOXKEHUE
B [lepnoanueckoii cucreme xumnueckux anemeHToB J[. 1. MenneneeBa; crpoenne
MX aTOMOB; HaXOXJCHHUE B pupojie. PU3nuecKknue 1 XUMHUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmue coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
*XKéEcTkocTh BOJBI U CIIOCOOBI €€ ycTpaHeHus. *

AmomuHuii: nonoxeHue B Ilepuogumyeckoid cUCTEeME  XUMHUYECKHX
anemeHToB J[. I. MeHneneeBa; CTpoeHHE aToOMa; HAxXOXIACHHE B MPUPOJE.
duznyeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHIA
Y TUAPOKCHUA ATFOMUHUS.

Keneso: nonoxenue B llepuogmueckonl cUCTEME XMMHYECKUX SJIEMEHTOB
. . MenaeneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBA Xeje3a (B3aUMOJICUCTBHE C METaJUIaMH, KUCIOTaMU U
coisimu). Oxcuppl, rugpokcuabsl u conu xkenesa(ll) u xenesza(lll): cocras,
CBOICTBA U *nojyyeHue.™

XUMUYECKUN OSKCIEPUMEHT: O3HAKOMJIEHHWE C o0pasllaMu METalioB u
CIJIaBOB, WX (U3NYECKUMU CBOWCTBAMHU; H3YYEHUE PE3YJIbTATOB KOPPO3UU
METauioB  (BO3MOXHO  HKCIIOJIb30BaHWE  BUIECOMATEPUATIOB), OCOOECHHOCTEH
B3aMMOJICHCTBUSL OKCUJIA KaJlblIUsl U HATPUS C BOJON (BO3MOXHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB); HMCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI; MpOIECcCa TOPEHUs
kKeJeza B KUCIopoAe (BO3MOKHO HCIOJb30BAaHUE BHJIEOMATEPUATIOB); MPU3HAKOB
MPOTEKAHUS] KAYECTBEHHBIX PEAKIMil Ha WOHBI (MarHusi, KajablUs, aTIOMHUHUS,



nunka, xenesza(ll) u xenesa(lll), mequ(ll)); nabnrogenue u onuvcaHue MPoOIECCOB
OKpallliBaHWsl IUIAMEHM MWOHAMM HaTpus, Kaausd U Kaiublusg (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUJIEOMATEpPHUANIOB); HCCleloBaHWEe aM(pOTEPHBIX CBOMICTB
TUAPOKCUJA ATIOMUHUS M TUIPOKCHAA I[MHKA; PEHICHUE JKCIEePUMEHTATbHBIX
3a/1ay 1o TeMe «BaxkHenme MeTamibl U UX COeTUHEHUSD.

XUMUS ¥ OKpyXkarolias cpeaa

*HoBble Marepwasbl W TEXHOJOTMH. BemectBa u  Marepuaibl B
ITOBCETHEBHOM KU3HU YEJIOBEKA. XMMHUS U 3/I0pOBbE. be3onacHoe HCnoyib30BaHNE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMouip Nnpu XUMHYECKUX
0’Korax M oTpaBiieHUsIX. OCHOBBI 9KOJIOTUYECKON TPaMOTHOCTH. *

*XuMu4ecKkoe 3arpsi3HeHHE OKpY Karolel cpenl (MpeaeabHas J0mycTuMast
koHneHTparusi BemecTB — I[I/IK). Ponb Xumum B pemieHUHd HSKOJIOTHYECKUX
npoOiem.*

*[IpupoaHbie UCTOYHUKH YTIIEBOJIOPOJIOB (YIroJib, IPUPOIHBIN ra3, He]Th),
MPOAYKTHI UX TTepepabO0TKHU, UX POJIb B OBITY U MPOMBIITUICHHOCTH. *

XUMHUYCCKUM OSKCIEPUMEHT: H3yUYCeHHE OO0paslloB MaTepHaloB (CTEKIIO,
CIJIaBBI METAJIJIOB, TIOJIUMEPHBIC MaTepUaIbl).*

MexnpeaMeTHbIe CBSI3U

Peanm3zannst MeXnpenIMETHBIX CBSI3€d INMPU M3YYEHMH XUMUK B 9 kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJNb30BAaHME KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIsl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE MOHSTHS: HAYYHBIM (akT, rUroTe3a, 3aKoH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCU(pUKALMS, TEePUOJUYHOCTb, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, IapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTCPHAIIBI.

@dusuka: Marepus, aTroOM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, MPOBOJIHHKM,
MOJYIPOBOJHUKY, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHME BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: ¢orocunTes, AbixaHue, Ouocdepa, 3KocHCTEMa, MUHEpAJIbHBIC
yA00pEeHUs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TMTATEIbHbIEC BEILIECTBA.

I'eorpadus: armocdhepa, ruapochepa, MHUHEpaNIBI, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA YYEBHOT'O IIPEAMETA
«XUMHA» HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA30OBAHHUA

B nienom pesysnbraThl ocBoeHust oOy4daronumucs ¢ 3[1P yue6Horo mpeamera
«XuUMHS» TOJDKHBI COBNAAATh ¢ pe3yibTaTamu depepanbHoil paboueii mporpaMMel
OCHOBHOT0 00111eT0 00pa3oBaHusi. Hanbosnee 3Ha4uMbIMU SBISIOTCS:

JINYHOCTHBIE PE3YJIbTATHI:

JIMYHOCTHBIE pE3yJbTaTbl OCBOECHHS MPOTrpamMMbl OCHOBHOI'O OOILIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHHUS XMMHUU B E€IUHCTBE y4yeOHOU H
BOCIIUTATENBHOMN IEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUUCKUMU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPAaBCTBEHHBIMU I[ICHHOCTSAMHU, MPUHATHIMU B
oOmiecTBe MNpaBWIaMM M HOPMAMH IIOBEICHMS M CIIOCOOCTBYIOT IIpoLEccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALAN O0yYarOIUXCsl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXAalOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBATbCA CHCTEMOM NO3UTHBHBIX ILIEHHOCTHBIX OpPHUEHTALMK U
pacIIMpEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTproTHYECKOro BOCIIUTAHUS:

LIEHHOCTHOI'O OTHOLIIECHHUS K OTCYECTBEHHOMY KYJIBTYpHOMY,
UCTOPUYECKOMY M HAyYHOMY HaCJIEOUI0, IOHMMaHUsA 3HAYEHUs XUMHUYECKOU
HayKH B YXU3HU COBPEMEHHOro OOIIECTBa, CIIOCOOHOCTH BIAJAETh JTOCTOBEPHOU
uHbopMalMert O TMepelOBbIX JIOCTHKEHUSX M OTKPBITUSAX MHPOBOM U
OTEYECTBEHHON XMMUH, 3aUHTEPECOBAHHOCTH B HAayUHBIX 3HAHUSAX 00 yCTpOIlCTBe
MUpa 1 00IIeCTBa;

2) rpaskJJaHCKOT'O BOCIIUTAHHUS:

IIPEJICTABICHUS O COLMAJIBHBIX HOPMAax M NPaBUIaX MEXKIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBIMIOJITHEHUH Y4€OHBIX, I103HABATEIbHBIX 337a4, BBIIOJHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B IMPOLECCE OTOW Y4YEeOHOM MEeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApHUILEH C ITO3HULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) LEHHOCTH HAYYHOTO NMO3HAHUSA:

MHPOBO33PEHYECKUX IPEACTABICHUM O BEIIECTBE U XMMHWUYECKOM PEaAKLNH,
COOTBETCTBYIOILMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U COCTABIISAIOLIMAX
OCHOBY JJI TIOHMMaHUsl CYHIIHOCTHM HAy4YHOM KapTHHBI MUPA, HPECTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS IPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
IIPUPOIHOU CPEOH, O POJIM XUMUU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHBIX MOTUBOB, HAIIPABJIECHHBIX HA I10Jy4EHUE HOBBIX 3HAHUH 110
XUMHHU, HEOOXOAUMBIX JIIs1 0OBSICHEHNS HA0JII01a€MBIX IIPOLIECCOB U SIBJICHUI;



MO3HABATENbHON, HHPOPMAIIMOHHOM M YHUTATENbCKOW KYJIbTYPBL, B TOM
YHCJIE HABBIKOB CAMOCTOSITEIIbHOW pabOThl ¢ Y4eOHBIMU TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeca K OOYYEHHIO M TO3HAHUIO, JI0003HATEIBHOCTH, FOTOBHOCTU U
CIIOCOOHOCTH K  €camMo00pa3oBaHUIO, TMPOEKTHOM M  HCCIENOBATENIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) hopMupoBaHHs KYJIbTYPHI 3I0POBBL:

OCO3HaHUSl UEHHOCTH HW3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHMS MOCIEACTBUU M
HEIMPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aIKOT 01, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBuid O€30MaCHOCTH TpU  OOpalleHuu ¢
XMMHUYECKUMHU BEUIECTBAMU B OBITY U pEaIbHOM KU3HU;

5) TpyZ1OBOTO BOCIIUTAHUS:

UHTEpeca K MPAaKTHUYECKOMY H3YYEHMIO NMpodeccuil W TpyAa pa3inyHOro
poza, yBaXKEHHE K TPYIy U PE3yNbTaTaM TPYAOBOU AEATEIBHOCTH, B TOM YHCIIE HA
OCHOBE TPUMEHEHMs MPEIMETHBIX 3HAHUI IO XUMHHM, OCO3HAHHOTO BbIOOpA
VH/MBHUIYAJIbHON TPaeKTOPUU MPOJIOJKEHUSI 00pa30BaHusl C yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpohecCUOHATBbHON AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

6) PKOJIOTMYECKOT'O BOCTIUTAHUS:

AKOJIOTMYECKU 11eJ1IeCO00Pa3HOr0 OTHOIIEHHS] K MNPUPOJIE KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MIOHUMaHUs LIEHHOCTU 3JI0POBOIO U
O0e3onacHoro oOpa3a KHU3HHM, OTBETCTBEHHOI'O OTHOILIEHHA K COOCTBEHHOMY
Gu3nYeCcKOMYy M TCHUXHYECKOMY 3JI0pPOBBIO, OCO3HAHUS LIEHHOCTU COOJIIOJICHUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JTIOEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHMS, MOTy4aeMble MPU U3yUYEHUU XUMHHU, IS
pELICHUsT 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEW MPUPOJHOU CpPEIOW, IMOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIBbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX peIIeHus MOCPEACTBOM METOI0OB XUMUHU;

HKOJOTUYECKOTO  MBIIUICHUS, YMEHHUS  PYKOBOACTBOBAaThCS UM B
[I03HABAaTEIbHONW, KOMMYHUKATUBHOU U COLUAIBHOMN ITPAKTUKE.

METAIIPEZIMETHBIE PE3YJIbTATDI

MeramnpeaMeTHBIE pe3yabTaThl OCBOCHHS 00pa30BaTeIbHOMN MPOrPaMMbI 110
XMMHHU OTPAKAIOT OBJIaJI€HHE YHUBEPCAIBHBIMU [T03HABATEILHBIMH ICHCTBUSIMMU, B
TOM YHCJIE:

1) Ga30BbIC JIOTHUECKHUE ICHCTBHS:

BBISIBJIATH TIPUYMHBI U CIICACTBUS MPOCTHIX XUMUYECKUX SIBIICHUIA,

OCYIIECTBIIATh CpPaBHEHHE, KIACCH(UKAIUI0 XHMHYECKHUX BEIICCTB I10



3aJIaHHBIM OCHOBAHHSIM M KPUTEPUSIM JIJIS1 YKA3aHHBIX JIOTHUYECKUX OTIEPAIIHii;

CTPOUTH JIOTMUECKOE CYXACHHE TIIOCIe MpEeABAPUTEIHHOTO aHaju3a,
BKJTIOUAIOIIEE YCTAaHOBIICHUE MPUIMHHO-CIICJICTBEHHBIX CBSI3EH

CO3/1aBaTh, MPUMEHITh U MPEOOPA30BBIBATH 3HAKH M CHMBOJIBI, MOJICTH H
CXEMBI JIJISl pelIeHHs YIeOHBIX M MIO3HABATEIBHBIX 33/1a4 C IIOMOIIBIO TIEarora;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKHUX TIPOIECCOB M HUX
TIOCIICICTBYSI,

2) 0a30BbIC UCCIIEI0BATEILCKHE ICHCTBHS:

C TIOMONIBIO Tearora MPOBOJUTh XHUMHYECKHUW OMBIT, HECIOXKHBIHA
OKCIIEPUMEHT, IS YCTAHOBJICHUS OCOOEHHOCTEH OOBEKTa M3ydeHUs, MPUIHMHHO-
CJICZICTBEHHBIX CBSI3€U U 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;

C TIOMOIIBIO TIEJIarora WM CaMOCTOSTENhHO (hopMyTHupoBaTh 0000MECHUS U
BEIBOJIBI IO pe3yJIbTaTaM IIPOBEICHHOTO HAOIIOACHUS, OIIBITA,;

3) pabora ¢ nHbOpMAaIHEH:

BBISIBIISATE  IepUIIMTBI  UHPOpPMALUM, JAHHBIX, HEOOXOIUMBIX IS
pelieHus OCTaBJICHHOMN 3a/1auu;

npeoOpa3oBbIBaTh MHPOPMALIUIO U3 OJAHOTO BUJA B Jpyroul (Tabiuily B
TEKCT U TIp.);

UCKAaTh WU OTOMpaTh MHPOPMALMIO WU JaHHBIE U3 HCTOYHUKOB C
y4eTOM MPEIIOKEHHON yaeOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

OBnaneHue YHUBEPCATbHBIMA y49eOHBIMHU KOMMYHHUKATHBHBIMH
JNIEUCTBUSIMHA:

OpraHU30BBIBaTh y4eOHOE B3aMMOJICHCTBHE B TpymIe (OMpeaessaTh 0oO0Iue
IIEJTM, pacIpeIeIATh POJIH, TOTOBAPUBATRLCS APYT C APYTOM H T. 1.).

C TIOMOIIBI0 TIeIarora WM CaMOCTOSATEIBHO COCTaBISATH YCTHBIC U
MUCbMEHHBIE TEKCTHl C WCIOJIb30BAHUEM WJUTFOCTPATUBHBIX MAaTEpPHAIOB IS
BBICTYIUICHUS TIepe] AyUTOpUEH;

OpraHU30BbIBATh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JIESTEILHOCTH C
YYHUTEJIEM U CBEPCTHHUKAMU; pabOTaTh WHIUBHUAYAJIbHO W B TPYIMIE: HAXOIUTh
oOIiee perieHne u paspeniaTh KOHQJIMKTH Ha OCHOBE COTJIACOBAHUS TO3UIUN H
ydeTa UHTepecoB; (hOpMYIUPOBATh, APTYMEHTUPOBATh M OTCTAaWBAaTh CBOC MHEHHE;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMMNA MPOAYKT, NMPUHUMATH U
pasnensaTh OTBETCTBEHHOCTh W TIPOSBIIATh TOTOBHOCTH K TPEIOCTaBICHUIO OTYETA
repes rpymnmnou.

OBnazicHUE YHUBEPCATHLHBIMU YUYCOHBIMH PETYIATUBHBIMU JCHCTBUSMH:

oOHapyXuBaTh ¥ (OPMYIHPOBATH YUCOHYIO MPOOJIEMy, ONMPEACIATh IEb
y4eOHOM eI TENHHOCTH;

BJIaJIeTh OCHOBAMHM CAMOKOHTPOJISl, CAMOOLIEHKH, NPHUHATHS PEIICHUA U
OCYIIECTBICHUS OCO3HAHHOTO BBIOOpa B Yy4eOHOW W  TIO3HABATEIHLHOU
NEeSATEeTbHOCTH;

COOTHOCHUTH CBOM JICUCTBUS C TUIAHUPYEMBIMH PE3yJIbTaTaMU, OCYIIECTBIISTh
KOHTPOJIb CBOEH JCATEIHHOCTH B MPOIIECCE JTOCTHKEHUS PE3yJIbTara, OMPEIesaTh



cocoObl JEWCTBUH B paMKax MPEAJIOKEHHBIX YCIOBUM H  TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JIEHCTBHSI B COOTBETCTBUH C U3MEHSIOLIEHCS CUTYyalUEN;

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYyallMy U NpeJiararh IjIaH €€ U3MECHEHNS,

OPENBUAETh TPYIHOCTH, KOTOPBIE MOIYT BO3HHUKHYTH IIpU PpELICHUU
y4eOHOM 3a71a4u;

IIOHUMATh [IPUYKHBI, 10 KOTOPBIM HE ObLI JOCTUTHYT TpeOyeMblil pe3yabTaT
JESATEIIbHOCTH, ONPEAEIATh O3UTUBHBIE U3MEHEHUS U HaIlpaBJICHUs, TpeOyrolue
NanbHENIe padoThl;

OCO3HAHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €T0 MHEHHIO.

[TIPEAMETHDBIE PE3YJIbTATDI

B cocraBe npeaMeTHBIX peE3yJbTaTOB [0 OCBOCHHUIO 00S3aTENBHOIO
CoJIep KaHMs, YCTAaHOBJIEHHOro JaHHOW PenepanbHOl paboyell MmporpaMMon,
BBIJICJISIIOT: HAy4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI AEHCTBUM, cienupuyecKue s
yuyeOHOro mnpenMera «XUMUS», BUIbl JAEITEIBHOCTH MO TMOJYYEHUIO HOBOIO
3HaHUS, €r0 HHTEpIpeTaluH, NPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Pa3IMYHBIX
y4€OHBIX Y HOBBIX CUTYaIUsX:

IPEICTABICHUE O 3aKOHOMEPHOCTSAX M IMO3HABAEMOCTH SIBJICHUW IPUPOIBI,
NOHMMaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMMUYECKON HAyKd Kak 00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTa OO0IIEN KyJIbTYpbl U MPAKTHUYECKON
JEATEIIBHOCTH YEJIOBEKA B YCIIOBUSX COBPEMEHHOI'O OOIECTBA; IOHUMAaHUE MECTa
XUMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK;

BJIQZICHUE OCHOBAMH MOHSATHUIHOIO ammapara U CHUMBOJHMYECKOIO S3bIKa
XUMUU I COCTaBJICHHS (OPMyJ] HEOPraHWYEeCKUX BEUIECTB, YpaBHEHUU
XUMHUYECKUX PpEeaKIHil (C OMopoid Ha aJrOpUTM Y4eOHBIX JACHCTBUI); BIaJIEHUE
ocHoBamMu xumuueckor HomeHknatypel (IUPAC u TpuBmanbHOl) W yMmeHue
UCIIONIB30BaTh €€ Ui pelIeHus Y4eOHO-IO3HABATENbHBIX 3alad C IIOMOIIBIO
YUUTENsI; YMEHHUE MCIOJIb30BaTh MOJAENU ISl OOBSICHEHUS CTPOCHHUS aTOMOB U
MOJIEKYJI IO AJITCOPUTMY C OITOPOM Ha ONPEAECIECHHUS;

IIPEACTABICHHE O CUCTEME XMUMHUYECKHMX 3HAHUM M YMEHHE C MOMOUIBIO
YUHUTENS NOPUMEHATH CHUCTEMY XUMHUYECKMX 3HAHUW M YCTAHOBJIEHUS
B3aMMOCBS3€M MEXKIy U3YYEHHBIM MaTE€pUaJIOM M IPU MOJTYYEHUN HOBBIX 3HAHUM,
a TaKKe B MPOIIECCE BHIMOJHEHUS YUEOHBIX 3a/1aHui U IpU paboTe ¢ HICTOUHUKAMHU
XUMUYECKON MHPOPMALIMH, KOTOPAasi BKJIFOYAET:

BaXHEHIINE XUMUYECKUE TTOHATHUS: XUMUUECKHUI 3JIEMEHT, aTOM, MOJIEKya,
BELIECTBO, MPOCTOE U CIIOKHOE BEILECTBO, OJHOPOAHAs U HEOJAHOPOIHAsI CMECH,
OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs MAacCChl, KOJMYECTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MOJISIpHbIA 00bEM, OKCUJI, KUCII0Ta, OCHOBAHUE, COJIb (CPEIHSs),
XMMHMYECKas pEeaKlys, peaklUud COEIMHEHHUs, PEaKUUu pPa3loKEeHUs, peaKklHuu
3aMELICHUs, peakuuu OoOMeHa, TeIloBoM »(¢eKT peakuuu, -HK30- U
SHAOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBAsl JOJS XUMHYECKOTO JIEMEHTAa B
COEJIMHEHHUH, MAccoBasl J0Js U MPOLIEHTHAsI KOHLIEHTpalKs BELIECTBA B PaCTBOPE,
AIpO aTOMa, JJIEKTPUYECKHUM CJIOW aToma, aTOMHas OpOWTaidb, paauyc aToma,



BaJICHTHOCTb, CTENEHb OKUCJIEHUS, XUMUYECKasl CBSI3b, FIEKTPOOTPHULATEILHOCTD,
NOJISIpHAS U HETIOJISIpHAsI KOBAJICHTHAS! CBSI3b, HOHHAS CBSI3b, METAJUIMUECKAs CBA3b,
KpUCTaJUIMUECKasl pelieTka (aTomMHasi, MOHHAs, METAJUIMYecKas, MOJEKYJsIpHast),
WOH, KAaTHOH, AaHHOH, OJJEKTPOJUT U HE OJJIEKTPOJUT, DIECKTPOIUTHUYECKAs
JUCCOIMAIINS, PEaKUd HOHHOTO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklMy, OKHUCIUTEIb M BOCCTAaHOBUTEIb, OKUCIEHHE U BOCCTAaHOBJICHHE,
ANEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTMMbIE W HEOOpaTUMBbIE peakluu,
CKOPOCTh XMMHMYECKOM peaklUuH, Karajau3aTtop, NpeaesbHO  JOMyCTUMAs
koHueHnTpauus (I11K), koppo3ust MeTamios, CIUIaBsl;

OCHOBOIIOJIATalIINE 3aKOHbBl XMMHHU: 3aKOH COXPAHEHUs  Macchl,
[Tepunonnueckuit 3akoH [[. 1. MenaeneeBa, 3aKOH IMOCTOSHCTBA COCTaBa, 3aKOH
ABorapo;

TEOPHH XUMHH: aTOMHO-MOJIEKYJISIpHAsI TEOPHUSI, TEOPHS AIEKTPOIUTHUECKOM
JUCCOLMAIMK, a TAaKKE IPEJICTaBICHUS O HAyYHBIX METOJaxX IO3HaHMs, B TOM
YUCJIE SKCIEPUMEHTAIBHBIX U TEOPETHUYECKUX METOAAX MCCIEAOBAHMS BEUIECTB U
U3YYEHUS XUMHUECKHUX PEaKIIHii;

IOPEICTABICHUE O IEPUOJANYECKON 3aBUCUMOCTH CBOWCTB XHUMHYECKHX
3JIEMEHTOB (paJuyc aToMa, 3JEKTPOOTPULIATENBHOCTh), MPOCTBIX M CIOKHBIX
BEUIECTB OT IMOJIOKEHHUs 3JeMeHToB B llepuoanueckoil cucreme (B MalbIxX
NepUoAaX M IJIaBHBIX MOATPYNIAax) M 3JIEKTPOHHOIO CTPOEHHUS aToMma; yMEHHe
OOBSACHATH CBSI3b MOJIOKEHUS 37eMeHTa B [lepuoanueckoil cucreMe ¢ YuCI0BBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XHMHMUYECKHX JJIEMEHTOB (COCTaB W 3apsi
anpa, oOmiee YHUCIO  DJIEKTPOHOB),  pACIpEACIICHUEM  BJEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOJOB, KaNHs U KalbIUS;
KJIacCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI C OMNOpOM Ha ompeaereHus
(bu3nyecKoro cmpicaa HUPPOBBIX JAHHBIX MEPUOANYECKON TaOIUIIBL;

YMEHHE KJIacCU(PUIMPOBATh XUMHUYECKHUE OJEMEHTHI, HEOPraHUYECKue
BEILECTBA U XMMHUYECKUE PEAKIMU C ONIOPON HA CXEMBI; ONPEAEISATh BAJEHTHOCTh
U CTENEHb OKUCICHHS] XMMHUYECKHX D3JE€MEHTOB, BHJI XUMUYECKOW CBSI3M U THUI
KPUCTAJUTMYECKON CTPYKTYpPhl B COCIUHEHMSX, 3apsii MOHA, XapaKTep Cpenbl B
BOJHBIX PAaCTBOPAX BEIIECTB (KUCJIOT, OCHOBaHUI), OKUCIUTENIb U BOCCTAHOBUTEIbh
0 aJITOPUTMY YUE€OHBIX ACHCTBHIA;

YMEHHE XapaKTepH30BaTh C OMOPOMl Ha cxeMy (U3NYECKHUE U XMUMHUYECKUE
CBOMCTBA MPOCTHIX BELIECTB (KUCIOPOI, 030H, BOJOPOA, TpaduT, anmMas, KpeMHUH,
azoTt, pocdop, cepa, XJI0p, HATPUMA, KaTUH, MAaTHUM, KaJIbIIWKI, ATIOMUHUH, KEJIE30)
U CIOXKHBIX BELIECTB, B TOM YHCIE WX BOJHBIX pacTBOPOB (BOAA, aMMHaK,
XJIOPOBOZIOPOJI, CEPOBOJIOPOJI, OKCHUIBI M TUapokcuabl MetamwioB |- [IA rpymnm,
amomunus, meau (I1), nmuka, xenesa (Il u 1), oxcuner yriepoma (Il u V),
kpemuus (1V), azora u docdopa (1l u V), cepot (IV u VI), cepuucras, cepHas,
a30TuCTas, a3oTHas, ¢ocdhopHas, yroiabHas, KpEMHHEBAas KUCJIOTa U WX COJIN);
OMKCHIBATH C OMOPOM HA IJIaH W KIIOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOEHUS
1OCJIE TPEIBAPUTEIBLHOIO aHajau3a IO0J PYKOBOACTBOM II€larora, MpUMEHEHHE



BEIIECTB B 3aBUCHUMOCTH OT MX CBOMCTB, BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKHX
NpEeBpallleHUd B Pa3IMYHBIX YCIOBUAX, BIMSHHE BEIIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U OKPY>KAIOIIYIO IPUPOTHYIO CPENly;

YMEHHUE COCTaBIIATH MO 00pasily, CXeMe, aJIrOpUTMY Y4YeOHBIX ACHCTBUMN
MOJIEKYJIIPHbIE U MOHHBIE YpaBHEHUS peakiui (B TOM YHCIE peakluii MOHHOTO
OOMEHAa W OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKIUN), WLIIOCTPUPYIOLIUX
XMUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB / IPYII HEOPTaHUYECKHUX BEIICCTB, a
TaK)Ke MOATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX1y HUMH,

YMEHHE BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO JJIEMEHTAa B COCJUHEHHH, MacCOBYIO
JIOJIF0 BEILECTBA B PacTBOPE, KOJMYECTBO BEILIECTBA M €ro Maccy, 00bEM ra3oB ¢
onopoil Ha oOume ¢GopMylibl; yMEHHE MPOBOAUTH PACUEThl MO YPaBHEHUSIM
XUMHYECKUX PEAKIM M HaXOIWUTh KOJIMYECTBO BEIIECTBa, O00BEM U Maccy
pEareHToB WIM MPOAYKTOB pEaklUu ¢ OMOpod Ha oOpaszel, aJropuTM y4eOHBIX
JICUCTBUI;

BJa/ICHUE OCHOBHBIMH METOJIaMH HAay4yHOro IO3HaHUS (HaOioneHue,
U3MEpPEHHE, DSKCIEPUMEHT, MOJCIUPOBAHME) TMPU M3YUYEHUU BELIECTB U
XUMHUYECKUX SBJICHUH C ONOPOM Ha aJIrOpuUTM Y4EOHBIX JEHUCTBUM; yMEHUE
copMyIupoBaTh MNPoOJIEMy U MPEAJIOKUTh MYTH €€ PELIEHUs C MOMOIIbBIO
nejarora; 3HaHHE OCHOB 0Oe30macHOM paboThl C XMMHMYECKHMHU BEIIECTBAMH,
XUMHUYECKOH MOCYA0M U 1a00PaTOPHBIM 000PYAOBaHUEM;

HAIMYUE TPAKTHUECKUX HABBIKOB IUIAHUPOBAHUS U  OCYIIECTBICHUS
CIIEYIOIMNX XUMHUYECKHX OKCIEPUMEHTOB TIOJ PYKOBOJCTBOM YYHUTENS C
o0CyXIeHHEeM T1aHa paOOThl WJIM COCTABICHUEM TaOIUIIbI:

M3YYEHHE U ONHMCaHuE (PU3NIECKUX CBONCTB BEIIECTB;

O3HaKOMJICHHE C PU3UIECKUMHI U XUMHUYECKUMH SBIICHUSMU;

OTIBITHI, WILTFIOCTPUPYIOIINE IPU3HAKU MPOTEKAHUSI XUMUYECKUX PEAKIHil;

U3y4eHUe COoCOO0B pa3AeNeHUs] CMECEi;

MOJIy4YeHHE KUCIOPOoIa U U3yYeHHE €ro CBOMCTB;

MOJIy4Y€HHE BOJIOPOa U U3YUEHHE €r0 CBOMCTB;

MOJTyYEHHUE YTJIEKHUCIIOTO Ta3a U U3yUYEHUE €r0 CBOMCTB;

MOJIyuYeHUE aMMHUaKa 1 U3y4eHHe ero CBOMCTB;

IIPUTOTOBIICHUE  PACTBOPOB C  ONPEAECICHHOW  MAacCOBOM  JIOJEU
PacTBOPEHHOTO BEIECTBA,;

MCCIICJIOBAaHUE M OMHCAHNWE CBOWCTB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB;

OpUMEHEHUE UHIMKATOPOB (JIaKMyca, METHJIOpAaHKa U peHoTanenHa) 1is
OTIpEeIeTICHUS XapaKTepa CPeIbl B paCTBOpPaX KUCIOT U MIETOYEH;

U3YYeHUE B3aMMOJIEUCTBHS KUCIOT C MeTaJlaMH, OKCHUJAMU METaJUIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHHSIMH, COJISIMU;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHE OJIHOTO METaJuIa JPYTUM U3 pacTBOpa COJIH;

uccienoBaHue aM(pOTEPHBIX CBONCTB TMAPOKCUIOB aTIOMUHUS U [IMHKA;



pElIEHHE SKCHEPUMEHTANBHBIX 3a7a4 10 TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COETUHEHUINY;

pELIEHNE SKCIEPUMEHTANBHBIX 3a/ad MO0 TeMe «DJIEKTPOIUTHYECKAS
JUCCOLIMALUSY;

pEIlIEHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMme «BaxHelne HeMeTauIbl U
UX COEIUHEHUS»;

pelIeHNe SKCIEPUMEHTANBHBIX 33Ja4 10 TeMe «BakHele MeTamisl U UX
COEJIMHEHHUSD;

XUMUYECKUE SKCHEPUMEHTBI, WJUTIOCTPUPYIOIIME TPU3HAKUA TPOTEKAHUS
peakiuii HOHHOTO OOMEHA;

KAueCTBEHHbIC PEAKIUU HA MPUCYTCTBYIOIIHE B BOAHBIX PACTBOPAaX MOHBIL:
xJjopua-, opomua-, moaua-, cyibdar-, (ocdar-, kapOboHaT-, CHUIMKAT-aHHOHBI,
THJIPOKCUI-UOHBI, KATHOHBI AMMOHHMS, MarHusi, KaJIbIUs, aJFOMUHHUS, Keme3a (2+)
u xenesa (3+), meau (2+), IMHKa;

YMEHHUE MPEACTABIATh pE3yJNbTaThl 3IKCHEPUMEHTAa B (OpME BHIBOJIOB,
JI0Ka3aTeNbCTB, Ipa)KOB U TaOJIUI] U BBISBIIATH SMIIMPUUECKUE 3aKOHOMEPHOCTH;

BJaJICHUE TpaBWjaMu  O€30MacHOro  OOpalieHuss C  BEIeCTBaMH,
UCITIOJIB3yEMBIMH B TIOBCEHEBHOM KM3HU, a TAK)KE ITPaBUIaMU NTOBEJACHUS B LIEIISAX
cOepeXeHUs 370pPOBbsl U OKpYXaloIlel NpUpOJHOW cpeibl; MOHUMaHHE Bpena
(omacHOCTH) BO3ICMCTBHSI Ha >KUBbIE OpPraHU3MBbl OINPEJEICHHBIX BEIECTB, a
TaK)Xe CIOCOOOB YMEHBIIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3JACHCTBUS;
NOHUMAaHUE 3HaYEHUs KUPOB, OCIKOB, YIJIEBOJIOB JUIsl OPraHU3Ma YEJIOBEKa;

BJIQZICHUE OCHOBAMHM XHUMHUYECKOM TPaMOTHOCTH, BKJIIOYAIOUIEH YyMEHHE
NPaBUJIBHO HCIOJIb30BaTh M3yUEHHBIE BeEIlleCTBA WM MaTepuaibl (B TOM YHCIIE,
MUHEpalbHble YIOOpEHUs, METAJUIbl M CIUIaBbl, HPOAYKTHl TMEepepadOTKH
IPUPOAHBIX UCTOYHUKOB YII€BOAOPOIOB (YIilsi, IPUPOAHOTO ras3a, He)Th) B OBITY,
CEJIbCKOM  XO34WCTBE, Ha MPOU3BOJCTBE; YMEHUE IPUBOJUTH IMPUMEPHI
IIPaBUIIBHOTO MCIOJB30BAHMS U3YUYECHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE YCTaHaBIMBAaTh CBSA3M MEXAYy peajlbHO  HaOII0JaeMbIMU
XUMUYECKHMH SIBJICHUSMH M IPOLECCAMM, NPOUCXOIAIIMMU B MakKpo- H
MUKPOMHpE,  OOBACHATH NPUYUHBI ~ MHOTOOOpa3usi  BEIIECTB;  yMEHHE
UHTETPUPOBATH XUMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX y4EOHBIX MPEAMETOB C
MOMOILBIO ME1arora;

npeacTaBiieHue o chepax npodecCUOHANTBHON AeATeIbHOCTH, CBA3AHHBIX C
XUMUEH U COBPEMEHHBIMM TEXHOJIOTHSIMU, OCHOBAHHBIMM Ha JIOCTH)KEHHSIX
XUMUYECKON HayK{; HaJIM4YME ONbITa padOThl C PA3IMYHBIMU HCTOYHHUKAMU
uHpopMaluu 1O XUMUM  (Hay4dHO-TIONYJIsIpHAs  JMTEeparypa,  CJIOBapH,
CIIPABOYHUKH, UHTEPHET-PECYPChI) C OMOPON HA aNrOPUTM: YMEHHE OOBEKTHUBHO
OLIEHMBAaTh MH(OpPMALMIO O BEUIECTBAX, UX MPEBPALICHUSAX M IPAKTHUECKOM
PUMEHEHUU.

TpeboBanusi K MpeAMETHBIM pe3yJNbTaTaM OCBOEHHUS YYEOHOro mIpeaMeTa
«XHUMHS», paclpeiesIEHHbIE M0 rojlaM 00y4YeHus



Pesynbrarel mo rogam GopMynHpyrOTCs MO MPUHLIMITY J0OaBICHHUS HOBBIX
pe3yJbTaToOB OT I'0Jla K TOAY, YK€ Ha3BaHHbBIC B MPEABIAYIIUX IOaxX IMO3ULUHU, KaK
IPABUJIO, JOCJIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3YJIbTaThl OUEPEIHOTO
rojia o yMOJYaHUIO BKIIIOUYAIOT PE3YJIbTaThl IPEIbITYIIUX JIET).

8 KJ/IACC

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHWYECKUX MOHSTUH: aTOM, MOJIEKYJIa,
XUMUYECKUH DJIEMEHT, NPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAST W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JIOJIsT XUMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, *3JIEKTPOOTPUIIATEIILHOCTD™, CTENIEHb OKUCICHUS, XUMUYECKas
peakius, KiaccuuKalus peakiuii: peakiiui COCAUHEHUS, PEAKIIUU Pa3JIOKEHNUS,
peakIuy 3aMeIlEeHUs, PeaklMu OOMEHa, 5K30- U JHAOTEPMHUUECKUE PEAKIIUU;
*rerioBoi 3G ekt peakuuu™®; siAPo aToma, IACKTPOHHBIA CIOM atroMa, aTOMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCOBasl J0Js
BelecTBa (IIPOLIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATUN (CM. I1. 1) 1
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPALICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJII COCTaBIEHUST (DOPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINM, 3JIEKTPOHHOTO OanaHca;

OTpEeNEeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWMHAPHBIX COCIUHEHHSX;
CTEMCHb OKMCJICHUS DJIEMEHTOB B OWHApHBIX COCIUHEHUSX C OMNOpOW Ha
OMpENIeNICHHs, B TOM YHUCII€ CTPYKTYPUPOBAHHBIC; MPUHAICKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCy COEIMHEHMA Mo (opmyiaM; BUJ XHUMHYECKOW CBS3U
(KOBaJICHTHAsl ¥ MOHHAs1) B HEOPTraHUYECKUX COCTUHCHUSX;

UMETh MPEACTABICHHUE O CUCTEME XMMUUYECKUX 3HAHUM, YMETh C MOMOIIBIO
YUUTENS] TPUMEHSITh CHUCTEMY XUMHMUYECKHUX 3HAHUM, i1 YCTaHOBJICHUS
B3aMMOCBSI3H MEXy U3YYEHHBIM MaTEpPUaAIOM U MPU MOJTYyYECHUH HOBBIX 3HAHUMH, a
Tak)Ke MpHU paboTe ¢ UCTOUHUKAMU XUMHUUECKoi nHpopmaruu. OprueHTHPOBATHCS
B TIOHATUSX U ONEpUpPOBATH HMMHU Ha 0a30BOM YpPOBHE, MPUMEHATH MPHU
BBITIOJIHCHUM YYE€OHBIX 3aJaHUN W PEIICHWH PACUYECTHBIX 3a7ad4 C OMOpod Ha
QITOPUTM yYEOHBIX JCHCTBUN M3yUYCHHBIC 3aKOHBI M TEOPHUM: 3aKOH COXPaHCHUS
Maccel, [lepuoanaeckuii 3akon JI.J1. MennaeneeBa, *3akoH IOCTOSHCTBA cocTaBa™,
3aKOH ABOrajipo; aTOMHO-MOJIEKyJsspHas Teopusi. COOTHOCHTH OOO3HAYEHUS,
KOTOpble uMmeroTcs B Tadmune «llepuoandeckas cucteMa XUMUYECKUX 3JIEMEHTOB
.. MeHneneeBay € YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX D3JEMEHTOB (COCTaB W 3aps] siApa, OOLIEe YUCIO 3JIEKTPOHOB U
pacrpeiesieHrde UX MO JIEKTPOHHBIM CIOSM);

KJaccu(UIMPOBATh XMMUYECKHE JJIEMEHThI; HEOPTaHUYECKHE BEIIECTBA;



XUMHUYECKHUE peakiuu (M0 YUCIy U COCTaBy YYaCTBYIOUIUX B PEAKIIUU BEIIECTB, 1O
TerioBoMy 3G(dexTy, M0 M3MEHEHHMIO CTENeHU OKHUCJICHHUS XUMHYECKHX
AJIIEMEHTOB) C OTMIOPOM HAa CXEMBI;

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHUE CBOMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, TOJATBEpXKAasi ONHCAHHE MpPUMEpPaMU MOJECKYJISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMMA C OTIOPOIl HA CXEMBI;

IPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX COCTaBa H
CTPOCHHMSI; BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBPAIICHUN B PA3IUYHBIX
YCIOBUSIX TOCIIE MPEIBAPUTEIILHOTO O0CYX ACHUS C TIEAarorom;

BBIYUCTISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;
MacCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa Mo (popmyse COeIWHEHUS; MAacCOBYIO
JIONII0 BEIIECTBa B PAcTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHIO XUMHUYECKOU
PEaKIUM C ONIOPOW Ha aNTOPUTM;

IPUMEHSTH OCHOBHBIC OMEPAIMH MBICTUTEIBHONU JEATEILHOCTH — aHAIIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOLIEHHE, CUCTeMAaTH3alus, KJIacCU(pUKalus, BBIIBICHUE
IPUYUHHO-CJIEICTBEHHBIX CBsSI3¢l — I HW3Y4YEHHMs] CBOWCTB BEIIECTB U
XMMHUYECKUX PEAKIHI; eCTECTBEHHO-HAyYHbIE€ METO/bl MO3HAHUS — HAOJIOACHHE,
U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT *(pearbHbIi M MBICICHHBIN)* mon
PYKOBOJICTBOM I1€arora;

CJIeIOBATh MpaBUjIaM IMOJb30BAHUSI XUMUYECKON MOCYAO0N U JIa0OpaTOPHBIM
00OpyIOBaHUEM, a TaK)Ke MpaBUIIaM OOpaIICHHs C BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XWMUYECKHUX OIBITOB IO
MOJYYEHUIO W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JAOJIEH PACTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M MPOBOAWTH XUMHUYECKHE OKCICPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH W KHUCIOT C TOMOUIBI0 HHIWKATOPOB
(;makmyc, genondranenH, METHUIOPAHXK U JIP.), TTOJTBEPKAAIONINX KauyeCTBEHHBIN
COCTaB HEOPraHMYECKHUX BEIIeCTB (KAYECTBEHHbIE PEAKIMM Ha HOHBI) TOJ
PYKOBOJICTBOM I€Aarora.

9 KJIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKHMX MOHATHI: XHWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CIIOXKHOE
BEILIECTBO, BAJIEHTHOCTb, DJIEKTPOOTPULIATEIILHOCTb, CTENEHb  OKUCIICHUS,
XUMUYECKas peakiusi, XMMUYecKas CBs3b, *TEIIOBOM 3 (EeKT peakuuu, MOib™,
MOJISIpPHBIA 00BEM, PacTBOpP; DIEKTPOJIUTHI, HEIJEKTPOIUTHI, DIIEKTPOIUTHUECKAS
JUCCOLMalusl, peakuud HOHHOIo OOMeHa, Karalau3aTop, *XHMHUYECKOE
paBHOBecHe, OOpaTMMble M  HEOOpaTUMbIE  PEAKIUHU™,  OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIE PEAKLMH, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTAHOBJICHHE, aJIOTPOIHUs, aM(pOTEPHOCTh, XUMHUYECKasl CBS3b (KOBAJECHTHA,
WOHHAsA, METAJUIMYeCcKas), KpUCTAIIMYecKass pemeérka, *Koppo3usi METajuioB,
CIIaBbl; CKOPOCTh XUMUYECKON peakiuu™®, mpeneabHo JOMyCTUMAasi KOHIIEHTPaLHsI



(ITAK) BemiecTBa;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

UCIIOJI30BaTh 3HAKH U CUMBOJIBI ) (PUKCAIUU PE3yJIbTaTOB HAOIIOACHUM,
cocTaBieHusl (opMysl BEHIECTB M ypaBHEHUN XUMHUYECKHX PpEaKIUi, 3amucu
JAHHBIX  ycnoBUM 3amad. Mcmonbs3oBaTh 0003HAuYEHHUs, UMEIOIIKMECS B
[lepuonuueckoit cucreme u TabIUIE PaCTBOPUMOCTH KHUCIOT, OCHOBaHUI U cojiei
B BOJI€ JIJI51 BHITIOJTHEHUS 3aJaHUN.

ONPENIENISTh BAJICHTHOCTh U CTENEHb OKUCICHUSI XMMUYECKUX AJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOTO COCTABA; MPUHAJJICHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCOMHEHUW C ONOpOM HAa  ONpPEAENeHUs, B TOM  YHCIE
CTPYKTYpUPOBAaHHBIC, BHUJbl XUMHUYECKONW CBA3M (KOBaJICHTHAs, HOHHas,
METAJJTMYECKasi) B HEOPTraHMYECKUX COCAMHEHUSX; 3aps]l MOHA MO XUMHUYECKOU
dbopmyre; xapakTep Cpelbl B BOJHBIX pPACTBOpax KHUCIOT W WIENOYeH, *Tum
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIecTBa™;

packpbiBath cMbIica [lepuommueckoro 3akona J[.M. MengeneeBa wu
JIEMOHCTPUPOBATH €r0 MOHUMAaHUE: *OIMUCHIBATh U XapaKTEPU30BaTh* TAOIHMUHYIO
dbopmy Ilepuoguyeckoil cUCTEMbl XUMUYECKUX DJIEMEHTOB: pa3iMyaTh MOHATHUS
«rnaBHas noArpynna (A-rpyrma)» u «rnobounas noarpymnmna (b-rpynna)y», mansie u
OOJNbIIME TEPUONBI; *COOTHOCHUTH* O0003HAYEHMs, KOTOpbIE HMEIOTCA B
MEepUOANYECKON TabJIUIle, C YHMCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3apsAll s]pa, OOIlee YHUCIO DJIECKTPOHOB U
pacripefieyieHue UX [0  JJIGKTPOHHBIM  CJIOSIM);  *OOBSICHATH*  oOIIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX DJIEMEHTOB U UX COCAUHEHUM
B IMpejieiax MaylblX TMEPUOJIOB M TJIABHBIX MOATPYIIN € Y4ETOM CTPOEHHUS HX
aTOMOB;

KJacCu(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI; HEOPTraHWYECKHE BEIIECTBA;
XUMHUUYECKUE peaKIuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEILIECTB, MO
TerioBoMy J(hQeKxTy, MO0 HUZMEHEHUI0 CTETNEeHEH OKHUCICHHS XHMHYECKUX
AJIEMEHTOB) C ONIOPOW HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeNUu(PUUIECKHEe XUMHUYECKHE
CBOMCTBa BEIIECTB PAa3JIMYHBIX KJIACCOB, IMOATBEPXkJasi OINKHCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX Y MOHHBIX YPABHEHHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHM C
OIIOPOM HA CXEMBI;

COCTaBJIATh YPABHEHUS JICKTPOIUTHICCKON JUCCOIUAIIMY KUCIIOT, IIeJIoUuei
W COJIeil; TOJHbIE M COKpAIIEHHbIE YPAaBHEHUS pEaKIMil HMOHHOro OOMEHa;
YpaBHEHHS peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U
MEXK]Ty BEIIECTBAaMHU Pa3IMUHbIX KJIACCOB;

pacKpbiBaTh  CYIIHOCTb  OKHCIJIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIH
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCa ITHX PEaKIIni;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS;
BO3MO>XHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBPAIICHUH MOCIe NpeaBapUTEIbLHOTO
00CYXXJICHHUSI C TI€1aroroMm;



BBIYUCTISITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEILIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEHTa 1Mo (opMysie COCIUHEHHUS; MaCCOBYIO
JIOJII0 BEIIECTBA B PAcTBOPE; MPOBOAMTH PACUETHI MO YPaBHEHUIO XUMHYECKOU
PEaKIiy ¢ OMOPOI Ha aJTOPUTM;

CJIeZIOBaTh MPaBHJIaM IOJIb30BAaHUS XUMUYECKON MOCYIO0N U J1abopaToOpHBIM
00OpyZ0BaHUEM, a TaKXKe MpaBUIaM OOpAIleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLIMSAMU TIO BBIMOJHEHUIO J1a00OPATOPHBIX XHMHUYECKHX OIBITOB TIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIIOro Ia3a);

MPOBOANTH PEAKIUU, MOATBEPKAAIONINE KaueCTBEHHBIM COCTaB Pa3iIMYHBIX
BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUA- OpOMHI-, HOAMI-, KapOOHAT-,
docdar-, cunukar-, cyiabdar-, THAPOKCHUA-UOHBI, KaTHOHBI aMMOHHUS U HWOHBI
W3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPTaHUUYECKHX
BEIIIECTB;

IPUMEHATh OCHOBHBIE OINEPALIMUA MBICIUTENBHON AESATEIbHOCTH — aHAlIu3 U
CHUHTE3, CpaBHEHHE, 0000IIeHNe, CHUCTEMaTH3allli0, BbISBICHUE MPUUYUHHO-
CJICZICTBEHHBIX CBSI3€H — JJI1 U3yYEHMsI CBOICTB BELIECTB U XMUMUYECKHX PEaKLUH;
€CTECTBCHHO-HAYYHbIE =~ METO/Abl  IO3HaHMA —  HaONIOJIeHHe, U3MEpEeHHe,
MO/JICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBII U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 14 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 19

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKcHaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 9 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 31

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie  IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXHEUIIINE METAIBI U UX COEINHEHUS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasnubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
6 [IpocTeie U CIIOXKHBIC BEMIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
7 ATOMBI U MOJIEKYJIbI. ATOMHO- 1 bubnuorexa [IOK
MOJIEKYJISIPHOE YUECHHE https://m.edsoo.ru/ff0d2a6c
3 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 bu6mmoreka [IOK

Xumuueckas popmyna.

https://m.edsoo.ru/ff0d2eae
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10 BanenTHOCTh aTOMOB XMMHUYECKUX bubmuoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2d50
OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK

11
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c

13 Du3nYeCKUe U XUMUYECKHUE SIBICHUS. bubmuoreka [JOK
Xumuyeckasi peakius https://m.edsoo.ru/ff0d37fa

14 [Ipu3Haky u ycioBus MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al16

15 3aKOH COXpaHEHMS MACCHI BEILIECTB. bubnnorexa [HOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucnenus konudecTBa, MacChl

16 BEIIIECTBA [0 YPAaBHCHUSM XHUMHUYECKUX bubmorexa HOK

panioyp https://m.edso0.ru/ff0d5708
peakuui
Knaccudukamus XuMHIecKux peakiui
17 (coe I/IHq;HI/ISIH a3JI0KEHUSI e bubmotexa [JOK
A P : https://m.edso0.ru/ff0d3f34
3aMelIeHus, oOOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
18 sHImKJoneauct. O0o0IeHNEe U bubmorexa [JOK
t AHCT: Hj https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIrs 3HaHUI

19 KonrtponsHast padora Nel mo reme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctas

20 Bo3ayxa. Kucinopom — sneMeHT u bubmorexa HOK

yxa. p https://m.edsoo.ru/ff0d448e
npocrtoe Beectso. O30H

21 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK

KHUCJIOpo/ia (peaKIuu OKUCIICHUS,

https://m.edsoo.ru/ff0d4614
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ropenue). [lonsarue 06 okcumax

CriocoOsl Mosy4eHus KUCIopoia B

22 J1a00paTOPHH M IPOMBIILICHHOCTH bubmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHne kucnopoaa
TennoBo# 3 PexT XuMUIeCKOoM
peaKkuuu, MOHSITHE O bubnnoreka [HOK
23
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIUIX
TomnuBo (HedTh, yroyb U METaH).
24 3ar }I3HeI§I/Ie(1];03 . a, CII0COOBI iro bubmorexa [JOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
25 «ITonyyenue u coOMpaHue KUCIOPOaa bubmorexa [JOK
yi . p poza, https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
26 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
dusnyeckre 1 XUMHUIECKHE CBOMCTBA
97 Bogopoja. [Ipumenenue Bogoposa. bubnuoreka [IOK
Crnioco0bl nostydeHus BoAOpoa B https://m.edsoo.ru/ff0d4dd0
naboparopuu
ITpakTruyeckas padora Ne 4 o Teme
28 «ITonydeHune u coOMpaHue BOIOpOIa bubmorexa HOK
yi onp AOPOA, https://m.eds00.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
bubmuorexa [JOK
29 Homsirre o cniorax https://m.eds00.ru/ff0d50d2
bubmuorexa [JOK
30 Homsrie o coix https://m.edso0.ru/ff0d4ddo
31 KomuuectBo BemecTBa. Moib. bu6mmoreka [JOK
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MousipHas macca

https://m.edsoo.ru/ff0d5230

Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32
ABorazpo https.//m.edsoo.ru/ff0d542e
Brruucnenus o00béMa, KoaudecTBa
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
7P " peait . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubnunoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
37 u HeHaCBIpeHHLIIe) acTBOpbl. MaccoBas bubmorexa LHOK
m PacTBOpRL. https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuotexa [JOK
ONpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIs, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnyueHne u XuMHU4YECKUE CBOWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SI};) oI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'eneTnyeckas cBA3b MEXKIYy Kilaccamu bubnnorexka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U cucTeMaTu3alus 3HaHu!
B H https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XMMHYECKUX 3J1€MEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
52 [Tepuoanueckas cucTeMa XUMHUIECKUX bubmorexa HOK
proa https://m.edsoo.ru/00ada52c
anemenToB 1. I. MenaeneeBa
53 [lepuoapl, rpynmbl, MOATPYIIIIbI bubnmoreka [JOK
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Crpoenue atomoB. COCTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubmuorexa [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 351eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT O
56 AJIEMEHTA TI0 €ro MOJO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoguueckoro 3akoHa ajs
57 pa3BuUTHUA HayKu U npaktukuy. /1. 1. bubnnoreka [JOK
MenneneeB — y4€HBIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEeKTPOOTPULIATEILHOCTh ATOMOB
pooTpu bu6mmoreka [IOK
58 XUMHUYECKUX DJIEMEHTOB/
N https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [IOK
59 nu
OFHAI XHMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHast XUMAYECKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnuoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCICHD OfHcTIert https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnmnoreka [JOK
peakuuu https://m.eds00.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBHUTEIN bu6mmoreka [JOK
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65 KonrtponsHas padora Ne4 o reme 1 bubmumoreka [IOK
«CtpoeHue atoma. XUMHUYECKasl CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O60011eHIE 1 1 bubnnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /1. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubmmorexa LHOK
p . https://m.edso0.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa HOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIUTHYECKAS TUCCOIINALINS bubmmorexa LOK
p A HHATL https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmmorexa [JOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUU CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peakilni, JekKallue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil 10U BhIXO1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[Tpaxtrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue docdatos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK
38
KauecTBennas peakiusi Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHUYeCKUX BEIIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
40 O00011IeHNE U CUCTEMATH3AIMS
3HAHHH
41 KpemHuuii u ero coequHeHus bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
[TpakTtuyeckas padora Ne 5. Pemenue
42 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmnoreka [JOK
«BaxHeiye HEMETaTbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS)
43 O06o011eHre U cucTeMaTu3alus
3HAHUH
Kontponbnas padota Ne3 no teme
44 «BaxHeilme HeMeTalubl U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO01mast XxapakTepUCTHKA XUMUISCKUX
45 AJIEMEHTOB — METAJIIOB. bubnmoreka [JOK

Mertannuueckas cBsI3b U
MeTaJUTMYecKasi KpUCTAITMIeCKast

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00ae006c
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peuérka. PU3n4YecKue CBOMCTBA

METAJUIOB
XUMHYECKHE CBOMCTBA METALJIOB.
46 DIEKTPOXUMUYECKUI PsL Bubmaorexa ITOK
pOXHM A https://m.eds00.ru/00ae1156
HANPSDKEHUH METaJIOB
OO6mue crnocoObI MOTYYEHUS
MmeTtaiuioB. CruiaBel. Beraucienus mo
47 aBHEHUAM XUMHUYECKUX PEAKIIUN Bubmaorexa ITOK
yp PCAKIHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
IpUMECH
48 IToHsaTre 0 KOPPO3UU METAILIOB bubmmorexa [IOK
pP https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
49
Ilenounpie MeTa bl https://m.edsoo.ru/00ael14b2
50 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmnorexa [JOK
KaJIus https://m.edsoo.ru/00ael14b2
51 [IlenouHo3eMenbHBIE METAILIBI — bubmorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ae15e8
52 Baxueiiime coeIMHEHN KaJlbIUA bubmmorexa LHOK
a B https://m.edsoo.ru/00ae15e8
JK&cTkoCcTh BOJIBI M1 CTIOCOOBI €6 bu6mmoreka [IOK
53
YCTpaHEHUS https://m.edso00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
54 " KECTKOCTE BOAEI 1 METOMEI €6 bubmmorexa LOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHHUs
bu6mmorexa [IOK
55 A 7
JTEOMHHHH https://m.edsoo.ru/00aelc64
56 AmMdoTepHbIE CBOMCTBA OKCHIA U bubmuotexa [JOK
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TUAPOKCHIA https://m.edsoo.ru/00aelc64
57 Keseso bu6mmoreka [IOK
https://m.eds00.ru/00ae1d86
58 OKcubl, THAPOKCUIBI U COJIM JKeJle3a bubnnoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Borurcnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCcOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o0011eHNe U CHUCTEMAaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTamibl 1 UX
COETMHEHUS»
63 BemectBa 1 Matepuarnsl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubmuorexa [IOK
OKPYXKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponbs xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHNE U bub6nuorexa [IOK

cucTeMaTu3aIus 3HaHui

https://m.edsoo.ru/00ae0d0a
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67 Peseprublit ypok. O6o0mIeHnE U 1 bubmumoreka [IOK
CHCTEeMAaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHnE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIM YpOBEHb: YUEOHUK; 5-€ U3aHue, nepepaboTaHHoE,
8 kimacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A. AKoHEepHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Xumust: 9-i1 kiacc: 6a30BbIi YPOBEHb: YUEOHUK; S5-€ U3JaHue, TIepepadoTaHHOE,
9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., CnaakoB C.A. AKiinoHepHoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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