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I[TOACHUTEJIBHA A 3AITNCKA

[IpumepHas pabouasi mporpaMma IO XUMHH JUJIsi OOYYAIOMIMXCS C 3aJepKKOMN
ncuxudeckoro pa3sutusi (manee — 3[1P) Ha ypoBHE OCHOBHOro 00IIero oOpa3zoBaHUs
cocTaBieHa B cOOTBeTCcTBUM C¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30oBaTEIbHBIM
CTaHAapTOM OCHOBHOTO oOmiero o6pazoBanus (IIpukaz Munnpocsemenuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MunucrepctBoM toctuuiuu Poccuiickoii
®enepanuu 05.07.2021 1., per. Homep 64101) (mamee — ®I'OC OO0O), [IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMMOM OCHOBHOTO  OOILEro
oOpa3oBaHHsl OOYy4alOUIMXCA C 3aJEPKKOW TCUXMUYECKOro pa3BuUTUS (0100peHHOM
pemerneM ®YMO 1o obmemy obpazoBannio (IpoTokos ot 18 mapta 2022 1. Ne 1/22))
(manmee — ITAOOIT OOO 3I1P), IIpumepHoil paboueld mporpaMmmbl y4eOHOTO MpeaMeTa
«Xumus» (06a30BbIil ypoBeHb), [IpuMepHOIl mporpaMmoil BOCHUTaHUS O0YYarOLIUXCS
OpU TOJYyYEHUU OCHOBHOIO OOIIEro oOpa3oBaHUs, C YUYETOM pACIPEACIEHHBIX I10
KjaccaM  IpOBEpsAEMBIX TpeOOBaHMW K  pe3yjbTaTaM  OCBOCHMS  OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOIO 00mIero oOpa3oBaHUS U HJIEMEHTOB
COJIEpKaHUs, PEICTABICHHBIX B Y HUBEpCAIbHOM Koaudukarope rno xumuu, Konuenuuu
IpernoaBaHus yueOHOro npeaMera «XUMHs», B 00pa3oBaTeabHbIX opranuzanusix P,
pean3yIoIuX OCHOBHbIE 00111€00pa30BaTEIbHbIE POTPaAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

VYuebHblil  mpeaMer «XHUMHAD» BXOJUT B IIPEAMETHYIO o0nacTe
«EcTecTBeHHOHayuYHbIE MPEIMEThl». B cucreMe ecTecTBEeHHOHAy4YHOrOo OOpa30oBaHUS
XUMUSI KaK Y4eOHBbIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B TMTO3HAHUM 3aKOHOB MIPUPO/IHI,
dbopMuUpOBaHUM HAYYHOW KapTUHBI MHUpPA, CO3JaHUM OCHOBBI XUMHUUYECKUX 3HAHHM,
HEOOXOJIUMBIX JIJIsl TIOBCEIHEBHOM »W3HU, HABBIKOB 3JI0POBOTO M 0€30MacHOro st
YeJlloBeKa U OKpYXaroled ero cpeasl olOpa3za JKM3HH, a TakKe B BOCIUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcnemHocTh M3yd4eHUsT XUMHM CBsi3aHA C OBJIAJCHUEM XHUMHUYECKUM SI3BIKOM,
coOmro/leHeM TMpaBuil  Oe30macHOM paboThl TPU  BBIMOJHEHUH XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYHCIIEHHBIX CBS3€M XMMHH C IPYTUMHU HPEAMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW W OPraHUYECKON XUMUH.
['maBHOM Maeel mporpamMMBl SIBIISIETCSl CO3/IaHNE 0a30BOI0 KOMILJIEKCA OMOPHBIX 3HAHUMN
0 XUMHH, BBIPAKEHHBIX B (pOpMe, COOTBETCTBYIOIIEH BO3pacTy OOYYaIOIMIMXCS M HUX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B coaepxaHuM maHHOTO Kypca MPEICTaBICHbl OCHOBOIOJATAIOIMINE XUMHUYECKUE
TEOPETUUECKUE 3HAHWS, BKIIOYAIONIME HW3YYEHHUE COCTaBa M CTPOCHUSA BEILIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHUSA, IPOTHO3UPOBAHHWE CBOMCTB BEUIECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAILLICHUN U IIyTEN YIIPABJIEHUSI UMH
B LIEJISIX MOJIYYEHHS BEIIECTB U MAaTEPUAIIOB.

TeopeTnueckyro OCHOBY M3yUYE€HUs HEOPTaHUYECKON XUMHUH COCTABIIAET aTOMHO-

MOJIEKYJIApHOE yueHue, llepuommueckuit 3axkoH J[.MI. MennpeneeBa ¢ KpaTrkuMu
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CBEJICHUSIMU O CTPOCHMM aToMa, BHJAX XUMHUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
NPOTEKAHUSI XUMUUECKUX PEAKIIHA.

B u3ydeHun Kypca 3HaUUTENIbHAS POJIb OTBOJUTCS XUMHUYECKOMY 3KCIIEPHUMEHTY:
MPOBEJICHUIO TPAKTHUECKUX M JAOOpaTOpHBIX pabOT, OMUCAHHUIO PE3yIbTaTOB
YUYEHUYECKOTO SKCIIEPUMEHTA, COOIIOACHUIO HOPM U MpaBui 0e30macHOM paboThl B
XUMUYECKOH JTab0paTOpHH.

Peanuzanus gaHHO#N IporpaMMBbl B IIporiecce 00y4deHus MO3BOJIUT 00YyJarOIIUMCS
¢ 3I1P ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETEHIIMN U TIOHSTH POJIb U 3HAUEHUE XUMUU
Cpelnu Jpyrux HayK O MPUPOJIE.

N3yyenue xumuu crnocoOCcTByeT (HOPMHUPOBAHHMIO Y OOYyYarOUIUXCs HAYYHOTO
MHUPOBO33pPEHUSI, OCBOCHMIO OOIICHAYYHBIX METOJ0B (HAONIOJCHHE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUSI Hay4YHbIX
3HaHWI, OCHOBAHHOT'O HA MEKIIPEAMETHBIX CBS3SIX € peaMeTaMu «OKpY>KaloImuii MUp»,
«®uzukay, «buonorus», «['eorpadpus», «MatemaTnka» U (GOpMHUPYET KOMIIETEHIUH,
HE0OXOAMMBIE ISl POIOJKEHHSI 00pa30BaHusl B 00JIACTU €CTECTBEHHBIX HayK.

W3yyeHue XuUMHHM CHOCOOCTBYET pa3BuUTHIO Yy oOyvaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOT'O  BOOOpaXeHWs, (PYHKIMOHAIBHOM  TIpPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTHUYECKH AHAIM3UPOBATH HH(GOPMALMIO, MPEACTABICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTb MPEAMETAa JJisl PA3BUTHUSA KU3HEHHOW KOMIIETEHUUU
oOyuaromuxcst ¢ 3IIP 3akitodaercss B yCBOEHMM OCHOBBI XHWMHYECKHX 3HAHHM,
HEOOXOAMMBIX JI1 TOBCEIHEBHOW XW3HHM; HABBIKOB 3/I0POBOTO U 0OE€30MAaCHOTO IS
YeJloBEeKa M OKpYXkarollel ero cpeabl oOpasza kKU3HU; POPMUPOBAHUHU SKOJIOTMUECKON
KYJIbTYPBHI.

[TporpamMMa oTpaxaeT cojep:kaHue oOydeHHs NpeAMETYy «XHUMHS» C Y4EeTOM
0co0BIX 00pa3zoBarenbHbIX MoTpedHocTelt oOyvaronuxcs ¢ 3[1P. OBnanenve yaeOHbIM
npeaMeToM «XUMHsD) TPEICTaBIseT ONPEEICHHYI0 TPYIHOCTb ISl OOYYaroIMXcCs C
3I1P. D10 cBsi3aHO C OCOOEHHOCTSMH MBICIIMTEIBHON JEATEILHOCTH, TIEPHUOINICCKUMHU
KOJI€OaHUSIMM BHUMAaHMS, MaJIbIM 00bEMOM MaMSITH, HEIOCTATOYHOCTBIO OOILIETO 3amnaca
3HAHWM, MOHWXEHHBIM I103HABATEIbHBIM HHTEPECOM W HU3ZKUM YPOBHEM pPEUYEBOIO
pa3BUTHSL.

Jns nmpeoponeHuss TPyAHOCTEW B H3YYEHUM Y4YE€OHOTo mpeaMera «XuMUs»
HeoOxoAMMa ajganTtanus o0beMa M XapakTepa yueOHOro Marepuaia K Mo3HaBaTelIbHbIM
BO3MOYHOCTSIM JIaHHOM KaTeropuu OOydaroUIuXxcsl, y4eT UX OCOOEHHOCTEW pa3BUTHSL:
WCIIOJIb30BAHUE  AJTOPUTMOB, BHYTPUIIPEAMETHBIX U  MEXIPEIAMETHBIX  CBS3€H,
NOCTENEHHOE YCIIOKHEHUE U3y4aeMOro MaTepHara.

[Ipy wu3ydyeHHH XUMUU HEOOXOJWMO OCYUIECTBIIATH B3aWMOJACHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknil MaTepuall peKOMEHAYETCS M3y4daTh B IMPOLECCE MPAKTUUYECKOU
NeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTAEIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CIIO)KHOCTBIO aHanmu3a Tekcta oOyudarommmuca c 3IIP. Opranuyeckoe €AMHCTBO
NPAKTUYECKOM M MBICIUTENbHON JEATEeIbHOCTH OO0YyYaloluXCcsi Ha YpOKax XHUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3UCHBIX XMMUYECKUX 3HAHUU U
ymeHui. Ocoboe BHUMaHUE MPU U3YYCHUH XUMHUH YACNAECTCS U3YUCHHUIO «CKBO3HBIX)»
HNOHATUHI 1 POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

[enu v 3a1aun U3ydeHus: yueOHOro npeaMera « XuMHs»
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Obwue yenu wW3ydeHHs] ydeOHOro ImpenMera «XHUMHS» MPEACTAaBIEHBl B
[IpumepHoil  paboueil mporpaMMe OCHOBHOrO  oOmiero ooOpaszoBaHusi. OHu
aKTyaJM3UpPOBaHbBl C YYE€TOM HOBBIX MNPHUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
00pa3oBaHMsl, HANPABICHHOCTH OOYYEHHUS Ha pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dopmupoBanue e€¢ WHTEIIEKTa M 00mEell KyiabTyphl. OOydeHHEe YMEHHMIO YUUTHCA U
MIPOJIOJIKATh CBOE 00Pa30BAHUE CAMOCTOSATENBHO B HACTOSIIIIEE BPEMS SIBISIETCS OAHOU U3
BOXHEHIINX (PYHKIHMHA yI€OHBIX IPEIMETOB, B TOM YHCIIE U « XUMHUN.

Jns oOywaromuxcs ¢ 3IIP, Tak ke, Kak U Uil HOPMATHUBHO Pa3BUBAOILUXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeIbHYIO IpOrpaMMmy,
JOMUHUPYIOLEE 3HaUEHHUE ITPUOOPETAIOT TaKUE yeau, KaK:

* (QopmMupoBaHHME  HMHTEJUIEKTYaJlbHO  PAa3BUTOM  JMYHOCTH, TOTOBOH K
COTPYOHUYECTBY, CaMOCTOSTEIbHOMY MpPHUHITHIO  PEIICHUN, CIIOCOOHOU
aIalITUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

" HaANpaBJICHHOCTh OOYYEHHsS HAa CHUCTEMAaTUYECKOe NPHUOOIICHHE YYalUXCs K
CaMOCTOATENbHON MO3HABATEIbHON NESITEIbHOCTH, HAYYHBIM M NPAKTUYECKUM
METOJlaM TMO3HaHUsI, (OPMUPYIOINIUM MOTHUBAIMIO U PA3BUTHUE CHOCOOHOCTEH K
XUMHUH,

= oOecreyeHue yCIOBUM, CIIOCOOCTBYIOIIUX MTPUOOPETECHUIO 00YUAIOIIMMUCS OTbITA
pa3HOOOpa3HON AESATENbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HaBBIKOB
(KJIFOUEBBIX KOMIIETEHLIUH ), UMEIOIINX YHUBEPCATbHOE 3HAUECHUE JJIS1 Pa3IMUHbIX
BUJIOB JCSTEIBHOCTH;

* (QopmupoBaHue yMeHUI 00BSICHATH U OLICHUBATh SIBJICHUS OKPY’KAIOILEro MUpa Ha
OCHOBAHMM 3HAHUH U OIIBITA, IOJIYYEHHBIX [IPU U3YYCHUU XUMUU;

* (QopmupoBaHue y OOyYarOmMXCS T'yMaHUCTHUECKMX OTHOIICHWH, MOHMMAaHUS
LHEHHOCTU XUMUYECKUX 3HAHUH JUJIsl BBIPAOOTKH SKOJIOTMUECKH IEIeCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOH JEATEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO
3I0POBbS M OKPYKAIOILIEN NPUPOJHON CPENBL;

" pa3BUTHUE MOTHBAllMM K OOyYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOEHHS OOIIECYEIOBEYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY MpOQUIs U HANPaBICHHOCTH JAJIbHEUILEro
oOy4eHus.

Kypc HampaBiieH Ha perieHue ciaeyommx 3a0ay, 00eCeUnBalOIIUX peaTn3aliio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIBHOCTHOTO IMOAXOJ0B K OOYYEHHUI0 XHMHUHU
obyuatrommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00IIIEero 00pa30BaHUS:

* (QopmMupoBaHHE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX NPEACTaBICHUNA O
BEILECTBAX, MX IMPEBPAIICHHUIX W MPAKTUYECKOM IPUMEHEHUH; OBJaJCHHE
MNOHATUIHBIM aNIapaToOM U CUMBOJIMYECKHUM SI3bIKOM XHMHH;

" 0CO3HaHHE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH KakK 00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUN HEOPraHUYECKUX U
OPTaHUYECKUX BEIIECTB KAaK OCHOBbI MHOTHX SIBJICHUM JKUBOUM U HEXKHUBOU
NPUPOJIbI; YIyOJieHWE TPEACTABICHUM O MaTepHaIbHOM EIWHCTBE MHDA;
OBJIaJICHUE OCHOBAMHU XMMHUYECKON IPaMOTHOCTH: CIIOCOOHOCTBIO aHAJIU3UPOBAThH
1 0O0BEKTUBHO OIIEHUBATh )KU3HEHHbIE CUTYaIlNH, CBI3aHHbIE C XUMUEH, HAaBbIKAMU
0e3omacHoro oOpalleHusi ¢ BEIIeCTBAaMHU, HCIOJIb3YeMbIMH B TOBCEIHEBHOM

JKU3HU; YMEHHEM aHaJu3UpoOBaTh U IUJIAHUPOBATH HSKOJIOTMYECKH O€30macHoe
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MOBECHUE B IIEJISIX COXPAHEHUS 3I0POBbs U OKPYKAIOIIEH Cpe/ibl;

* ¢opMHpOBaHHWE YMEHUI YCTaHABIMBAThH CBSI3U MEXY pealbHO HaOJI01aeMbIMU
XUMHUYECKUMH SIBIICHUSIMU M TPOIECCaMM, MPOUCXOIAIIMMA B MHUKPOMHUPE,
OOBSCHATh TPUYUHBI MHOTOO0OpPA3us BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOICTB;

" [PUOOPETEHHE OMbITA HCIOJIB30BAHMS PA3TUYHBIX METOJOB U3YUYCHHUS BEIECTB,
HAOJIOICHUS 32 UX MPEBPAICHUSIMU TIPU MPOBEICHUU HECIOKHBIX XUMUYECKHUX
HKCIIEPUMEHTOB C UCII0JIb30BAHUEM JIA0OPATOPHOTO 000PYAOBaHUS U TPUOOPOB;

* ¢opMHpOBaHHE TPEJCTABICHUNA O 3HAYEHUUM XHMMUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX MpoOJieM, B TOM YHCIE€ B MPEIOTBpaICHUU
TEXHOTEHHBIX U IKOJOTHIECKUX KaTtacTpod.

Ocob0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MATEPHAJIA 110 XUMHUM

OOyueHue y4eOHOMY MpeaMeTy «XUMUS» HEOOXOJUMO CTPOUTHh Ha CO3/JAaHUU
ONTHUMAJIbHBIX YCIOBUH Ui YCBOEHHUS MPOTPAMMHOIO Marepuaja oOydarolMMHCSA C
3I1P. bonbioe BHUMaHHUE JOJDKHO OBITH YACJIEHO OTOOpPY y4eOHOro marepuana B
COOTBETCTBUM C NPHUHIMIIOM JOCTYIHOCTH MPU COXPAaHEHHUH OOIIEro 6a30BOro ypoBHS.
OH J10KEH 10 COAEPKaHUI0 K 00beMY OBITh aJaTUPOBAHHBIM J1J1s1 oOy4vatomuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa3oBaTeNbHBIMKU NOTPpEeOHOCTSIMU. ClieryeT 00JIerYnTh
oBJaZcHue wmatepuasioM ooOyyarommmuca ¢ 3IIP mocpeacTBOM €ro JeTaqbHOTrO
OOBACHEHHSI C CHUCTEMAaTHYECKUM [OBTOPOM, MHOTOKPaTHOW TPEHUPOBKOM B
OPUMEHEHUU 3HAHMM C HMCIOJIb30BAHUEM IPUEMOB AJITOPUTMHU3ALMHM U BU3YaJIbHBIX
orop, 0Oy4eHus: CTPYKTypHUPOBAHUIO MaTepHUaa.

Bonbiioe 3HaueHue JUisi MOJHOLEHHOTO YCBOGHHUS y4e€OHOro Marepuajia UMeeT
Ornopa Ha MEXIIPEIMETHBIE CBSI3M BOIIPOCOB, M3Y4YaeMBbIX B JAHHOM Kypce, C TaAKUMH
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT € YYEOHbIH MaTepHall C pa3HbIX TOYEK 3pEHMS,
MEXIIPEMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPETUICHUIO TIOJYYEeHHbBIX 3HAHUN U MPAKTUYECKUX YMEHHM.

[Ipy MoAroTOBKE K ypOKaM Y4YWTENb JIOJDKEH NMPerycMOTpeTh (OPMHPOBAHUE Y
oOy4Jaronuxcsi yMEHUi aHaJIU3upoBaTh, CPAaBHUBATh, 00001IaTh U3y4yaeMbIi MaTepHall,
IJIAHUPOBATh MPEACTOSALIYI0 padoTy, OCYIIECTBISATH CaMOKOHTpoib. Heobxoaumo
INOCTOSTHHO CJIEAUTh 3a MpPaBWJIBHOCTBIO peyeBOro OQOpPMIIEHHSI BbICKa3bIBAHUN
obyuatrommxcs ¢ 3I1P.

B cBs3u ¢ 0coOEHHOCTAMM MOBEACHUSIM JEATENBHOCTH oOywatomuxcsa ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOAMM CTPOXKAWIIMI KOHTPOJb
COOJIIO/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEIEHUU JT1a00paTOPHBIX padoT B
XUMHUUYECKOM KaOWHETE.

IIpumepHble BUABI aesATeqabHOCTH oOy4yawomuxcsa ¢ 3IIP, o0ycaoBieHHbie
0co0bIMH 00pa30BaTEJIbHBIMH NMOTPEOHOCTAMHU M 00ecleYnBaOIIHe OCMbICJICHHOE
OCBOEHHE CO/IePKAHUN 00pa30BaHMS MO NpeaMeTy «XUuMHUsDH)

Conepxanue BUJIOB JeaTelIbHOCTH oOydaroniuxcsi ¢ 3[IP Ha ypokax Xxumuu
ompenesieTcss uX 0coObIMU 00pa3oBaTeIbHBIMU NTOTPpeOHOCTSIMU. [loMuMO IUPOKO

ucnoibzyeMblx B OOIT OOO o6mmx st BceX 00y4YaroIuxcsi BUAOB JEATEIbHOCTH
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ClIeqyeT YCWIMTh BUJbl JEATEIbHOCTH, CHEUUM(UUYHBbIE [JIs JaHHOM KaTeropuu
oOyuaromuxcs, A1 00eCeYeHNs OCMBICIEHHOTO OCBOEHUS COAEPKaHUS 00pa30BaHUs
10 MPEAMETY: YCUIEHUE NPEIMETHO-IIPAKTUUYECKON NEATEIbHOCTH C aKTUBU3ALMEH
CEHCOPHBIX CHCTEM; YEPEIOBAHHUE BHUJIOB ACSATENBHOCTHU, 33JCHCTBYIOLIUX pPa3IMYHbIE
CEHCOpHBIE CHCTEMBI; OCBOEHUE MaTepHalla C OMOPOM Ha aJITOPUTM; «IIOIIArOBOCTH» B
U3YYEHUU MaTepHalla; MCIOJIb30BAHUE JOIMOJIHUTEIBHON BHU3YaJbHON OMOPHI (TUIAHBI,
00pasIibl, CXeMbI, I1aOJIOHBI, ONOPHBIE TadMuUIE!). [ pa3BuTus y o0yyatomuxcs ¢ 311P
YMEHUS JIeJIaTh BBIBOJABI, (POPMUPOBAHUSATPAMOTHOTO  PEYEBOrO BBICKA3BIBAHUS
HEOOXOAMMO HCIIOIb30BaTh OMOPHBIE cI0Ba U Kiuiie. Oco00oe BHUMaHHUE CIIETYET
YIEIUTh 00YYEHHUIO CTPYKTYPUPOBAHUIO MaTe€pHalla: COCTABJICHUE PUCYHOUHBIX U
BEepOaIbHBIX CXEM, COCTaBJieHME TaOJMl], COCTABJIEHUE KJIACCU(PUKALUU C
0003HaYE€HHBIMY OCHOBAaHUSMU TSI KJIACCU(PUKALIMU 1 HAIIOJIHEHUE UX IPUMEpaMHU U Jp.
[IpumepHas TemaTH4ecKas U TEPMUHOJIOTHYECKast JIeKcuka cooTBeTcTByeT OOII
000.

Jns obyuarommxces ¢ 3IIP cymiecTBEHHbIMU SIBISIOTCA MPUEMBI pabOTHI C
JEKCUYECKUM MaTepuajoM 1o mnpeaMery. IIpoBoaurcs cnenuanbHas pabota 1O
BBEJICHUIO B AKTUBHBIA CJIOBaph OOYYarOIIMXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHUU.
N3y4yaemble TEpPMHUHBI BBOJSTCS Ha IMOJIMCEHCOPHOM OCHOBE, 00s3aTelbHA BU3yaJbHas
HOJJEPAKKa, ATOPUTMBI paObOThI C ONPEIECICHUEM, OITOPHBIE CXEMBI JIJIsl aKTyalu3aliuu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMus»» B y4eOHOM ILIaHe

B coorBerctBum ¢ ®enepanbHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIN MpeaMeT «XUMHUs BXOJUT B
npeaMeTHyt0 00sacTh «EcTecTBeHHOHAy4YHBIE MPEIMEThD) U SIBISETCA 00s3aTeIbHBIM
IS U3YYCHHUSL.

YyeOHbIM IMJIaHOM Ha €€ u3ydeHHue OTBeleHO 136 y4eOHBIX 4acoB — MO 2 4 B
HeJeno B 8 U 9 kiaccax COOTBETCTBEHHO.

Copnepxanue ydeOHOTo mpenMera «Xumus», npeacrtaBieHHoe B [IpumepHoii
paboueit nporpamme, cootBercTByeT GI'OC OOO, pazpadortano ¢ yuetom [IpumepHoit
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O 0011I€T0 00pa30BaHMs 110 YYEOHOMY
npeaMery  «Xumus», COOTBETCTBYyeT IIpuMepHOM amanTUpOBaHHOM OCHOBHOM
o0pa3oBaTeIbHONM MPOrpaMMe€ OCHOBHOIO 0OIIero oOpa3oBaHUs OOYYaIOIIUXCS C
3aJE€PKKOU TICUXUYECKOTO Pa3BUTHSL.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA «XUMMSI»

8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHATHSA

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenoeexa'. Tenau BelecTBa. Duznueckue
CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Huctoie
BemecTBa u cmecu. CriocoObl pasaeneHus cmeceid. [IpaBuna 6e3omacHoro oOparieHus ¢
BEIIECTBAMH W J1A0OpPaTOpPHBIM 00OpymoBaHUEM. [lousamue 0 Memooax NO3HAHUS 8
XUMUU.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE HJIEMEHTHl. 3HAKU (CUMBOJIbI) XUMHYECKUX
snemMeHToB. OTHOCUTENbHAS aTOMHAast Macca. [IpocTeie U cioKHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BaaeHTHOCTh aTOMOB XUMHYECKHUX DJIEMEHTOB. 3aKOH
nocmosincmea cocmasa eewjecms. OTHOCUTENbHAA MOJIEKYJIApHas Macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

@u3nuecKkue W XUMUYECKUE SBIECHUS. Xumuyeckas peakuus. [Ipu3Haku
XUMHYECKUX PEAKLMil. YPaBHEHHUS XUMHUYECKUX pEaKlMil. 3aKOH COXPAHEHUS MAacChl
BemiecTB. Kiaccuduxanus XUMUYECKUX  peakiuil  (COeIuHEHHUs, pPa3IoKeHUs,
3aMeIeHus, OOMeHa).

XUMHUYECKHM IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAO0W, C MpaBUIaMU
paboThl B jabopaTtopuu W npuéMamMu OOpalieHus: ¢ J1abopaTOPHBIM O0OPYOBAHUEM;
M3y4yeHHE W omnucaHue (U3UYECKUX CBOMCTB 00pa3llOB HEOPTraHUYECKUX BEILECTB;
HaOmoaeHne pu3nYecKuXx (IJIaBJIeHHE BOCKA, TAsHUE JIb/1a, PACTUPAHUE caxapa B CTYIIKE,
KUIIEHHUE W KOHJIEHCAIIMS BOJIbI) 1 XUMUYECKUX (TOPEHUE CBEUH, MPOKATMBAHUE METHOM
IIPOBOJIOKH, B3aMMOJICHCTBUE MeEJIa C KUCJIOTOW) SIBICHWM, HAOJIOJCHHUE W OIMCAaHHE
MPU3HAKOB MPOTEKAHUSI XMMHYECKUX peakiuil (pas3ioxkeHue caxapa, B3auMOJEHCTBUE
CEpHOM KHCIIOTHI C XJIOPHIOM Oapusi, paznoxenue ruapokcuaa meau (1) nmpu narpeBanum,
B3aMMOJICHCTBHE kele3a ¢ pacTBopoM conu meau (I1));uzydenune cnocoOoB pazaeineHus
cMeced (C TIOMOIIBIO MarHuTa, QWIBTPOBAHWE, BBIMAPUBAHKUE, JUCTHILISALINSA,
xpomatorpadus), MPOBEJICHUE OYUCTKH IMOBAPCHHOM COJIM; HAOIIOJCHUE W OINMCAHUE
pe3yJabTaTOB MPOBEAECHUS ONbITa, WUIOCTPUPYIOUIETO 3aKOH COXPAHEHUsS MAacChl;
CO3/IaHUE MOJIeJIel MOJIEKYT (IIapOCTEPIKHEBBIX).

Ba:xkHeiiuue npeacTaBuTe M HEOPraHMYECKHUX BelleCTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucimopog — sineMeHT W mpocToe
BemecTBO. Haxoxkaenne Kuciopoaa B mpupoje, pusndeckue 1 XMMHUYECKUE CBOMCTRBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemiecTB. CrocoObl MOIYYSHHST KUCIOPOoa B
nabopatopun u npomsiuiienHocmu. Ilpumenenue kucimoponaa. Ilonstue 00 okcuumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moougukayus KUciopood.

Tennosoii 2¢hpexm xumuueckol peakyuu, mepmoxumuiecKue ypasHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKIUU. TOonIUB0. Y201b U MemaH. 3azpsa3HeHue 8030yXa, YCuleHue

1
3)_IGCL " Jajie€ KypCcuBOM 0003HaYEHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCSA B O3HAKOMUTCJIILHOM IUIAaHE. He,uaror
CaMOCTOATEJIBHO OIPCALCIIACT 00BeM n3y4aeMoro mMarepuaJia.
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NapHUK06020 2¢hexma, paspyuieHue 030H08020 CJOAL.

Bonopon — aneMeHT U mpocrtoe BemecTtBo. HaxoxkaeHnue Boiopoaa B IPUPOJIE,
du3nUecKrue U XMMHYECKUE CBOMCTBA (HA MpUMEpPEe B3aUMOJICHCTBUS C HEMETAUIaMU U
OKCHJIaMU METAIJIOB), IPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIIOTaX U COJISIX.

KomunuectBo BeniectBa. Mons. Moisipast macca. 3akoH ABorajpo. MomsipHbIi
00bEM ra30B. Pacuersl 1o xumudeckoit popmysie. PacueTsl MaccoBO# 0JIM XMMUYECKOTO
AJIeMEHTa B COCAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel Mo XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsa 600vl. Bona. Ee cocta, cTpoeHHE U MOJIEKYJIbl. Booa Kak
pacmeopumens. PacTtBOpel. [lonamue O HACLIWEHHBIX U HEHACLIWEHHbIX PACMBOPaX.
llonsimue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer maccoBOW JOJM BELIECTBA B
pactBope (TpolleHTHas KOHIEHTpauus). MaccoBas 10151 BelllecTBa B PacTBOpE.
Xumuueckue ceoticmea 600bl (pasiodicenue, peakyuu ¢ Hampuem, OKCUOOM Kalbyus,
oxcuoom cepwvl (1V) peaxkyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHbIMU OKCUOAMU).
Tonsmue 06 ocnosarnusx. Ponv pacmeopos 6 npupooe u 6 sxcusnu yenogexka. Kpyzosopom
800bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOJIHBIX BO/I.

Baxmneiiimme  kiaccel  HeOpraHuudeckux — coenuHenuil.  Kiaccudukarms
HEOpraHWYecKux coeauHeHud. OKCUIbl: cocTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIC, am@omephbie, Hecoleobpaszyiowue - Ha npumepe oxcuoa yaarepooa (1) u
oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XAMUYECKHE CBOWCTBA OKCHJIOB
(B3auMopeiicTBie ¢ BOAOM, kucioTamu, mienodamu). OcHoBanus. Knaccudukanms
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMs. HoMeHKnaTypa OCHOBaHUM.
du3nUecKue M XUMHYECKHE CBOMCTBAa OCHOBAHUM (B3aMMOJCHUCTBHE C OKCHIAMHU
HEMETAJUIOB, KHCIIOTaMU, COJISIMU). [lonyuenue ocnoganuii.

Kucnotsl: coctaB, kinaccudukaiys, HOMEHKIATypa, PU3NUECKUEe U XUMUYECKUE
CBONMCTBa (B3aMMOJICHCTBUE C MeETajylaMd, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), cnocobwl noyuenus. Psij akTHBHOCTH
metaioB H. H. beketoBa. Conu (cpenHue): HOMEHKIIATypa COJel, cnocobwl noyuenus,
B3aUMOJICHCTBHE COJIEH C METAIIAMH, KUCIIOTAMHU, IIEJI0YaMHU U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HAa MpUMEpe IUHKA U AIOMUHUSA):
Xumuueckue ceolcmea (63aumooericmeaue ¢ KUCIOMAMU U Wel04amu, pasiodceHue npu
HazpesaHuu) u noayyeHue.

['eHeTnueckass CBA3b MEXIYy KIACCAMM  HEOPraHUYECKHX  COEIUHECHUMU.
['eneTnueckue psapl.

XUMHUUYECKHUI SKCIIEPUMEHT: KaU€CTBEHHOE OMPEAECIICHUE COAEPKAHUS KUCI0PO1a
B BO3J/IyX€; MOJyYCHUE U U3yUYCHHUE CBOMCTB KHUCJIOPO/Ia; HAOII0ICHUE B3aUMOCHCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHHUS U MPEKPAILICHUS] TOpEeHUS (TT0XkKapa);
O3HaKOMJIEHHE ¢ 00pa3iaMy OKCHUJIOB M OTIMCAHUE WX CBOMCTB; MOJTYYEHUE W U3YUCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOMoAecHHe 00pasIoB BEIIECTB KOJIMYECTBOM 1 MOJIb;
MCCTIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3IUYHOW PACTBOPUMOCTHIO;
[IPUTOTOBJIICHUE PACTBOPOB C ONPEAEIEHHON MaCCOBOM JI0JIEN paCTBOPEHHOTO BELIECTBA;
B3aMMOJICHCTBHUE BOJIbI C METAJIIaMU (HATPUEM U KaJIbIIEM) (BO3MOKHO UCIOJIB30BAHUE
BUJICOMATEPUAIIOB); OIpPEJEICHUE pPAaCTBOPOB KHUCIOT M WIEJIOYEd C MOMOILBIO
WHIMKATOPOB; UCCIEAOBAaHNE 00Pa3IlOB HEOPTAHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,;

Ha6J'I}O)16HI/IC HN3MCHCHHUA OKpaCKM HHIAHUKATOPOB B pPaCTBOpPax KHUCIIOT H IHCJ'IO‘ICfI;
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u3ydeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopom cepHOM KUCIOTHI, KUCIOT C
METa/UlaMM, PEAaKUUH HEUTpalu3aluy; IIOJIYyYEeHUE HEPaCTBOPUMBIX OCHOBAHMI,
BBITECHEHHUE OJTHOTO METAJIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxxHenmme Kiraccbl HEOPraHMYECKUX COEIUHEHUI.

IHepuoanuecknii 3akoH u [lepuoanueckas cucrema

xumuueckux 3jeMeHToB . U. MenneneeBa. CTpoenne aToMoB. XuMH4eCKasi

cBs13b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHBIC PEAKIIUU

[lepBble MOMBITKU KJIacCU(PUKALUU XUMUUECKUX 3JIeMEeHTOB. [loHATHE O Tpynmax
CXOJIHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAIUIbI, TaJIOTEHBI,
WHEPTHBIC Tasbl). Oiemenmsvl, KOmMopvle 00pasyiom amgpomepHvie OKCUObl U
2UOPOKCUOBL.

[lepnomnuecknit 3akoH. Ilepuonnueckas cucTeEMa XUMHUYECKHX DJIEMEHTOB
. . MenneneeBa. Kopotkonepuoanas u oaunnonepuoonas Gopmsl [lepuonnueckoi
cucTteMbl Xumudeckux 31eMeHToB 1. M. Menaeneesa. llepuons u rpynmsl. @u3ndeckuii
CMBICJI IOPAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U FPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX snep. M3omonsi. DnexkTpoHbl. CTpoeHHe
AJNIEKTPOHHBIX 000JI04eK aTOMOB MeEpBBIX 20 XUMHUYECKUX AneMeHToB [lepuonnueckoi
cuctrembl JI. . MeHnneneeBa. XapakTEpUCTUKA XHUMHUYECKOTO »JJIEMEHTa IO €ro
nonoxenuro B [lepuoanueckoit cucreme /1. . Menzaeneena.

3axonomepHocmu usMeHeHUs C8OUCME IIEMEHMO8 MAIbIX NEPUOO08 U 2NABHbIX
noozpynn, 6 3aBUCUMOCMU OM AMOMHO20 (NOpAO0K06020) Homepa 3Hauenue
llepuoouueckoeo 3axona u Illepuoouueckoii cucmemvl XUMUYECKUX IIEMEHMO8 OJis
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u epaxcoanun.

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas W HEMOJSpHas)  CBSI3b.
INexmpoompuyamenbHOCms AMoMO8 XUMUYecKux s1emenmos. IOHHas CBSI3b.

Crenenp okuciieHusi. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIpoieccsl
OKHCJICHUS U BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI 3KCHEPUMEHT: H3ydyeHHe oOpaslloB BEIIECTB METaUIOB U
HEMETaJJIOB; B3aUMOJICUCTBHE THAPOKCHIA IIMHKA C PACTBOPAMU KHUCJIOT U IIEIOYeH;
MPOBEJICHUE OTBITOB, UJTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSIUHEHHUS ).

MexnpeaMeTHbie CBSA3H

Peanmuzarust MeXIpeaMETHBIX CBSI3¢H NpH H3YYEHHUH XHUMHUU B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIIOIH30BAaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSTHIA, TaK
W TIOHSITHH, SIBISIOIIUXCS CHUCTEMHBIMHM IS OTHAEIBHBIX MNPEAMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHSITHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaju3, CHHTE3, KiIacCH(MHUKAIUs, TICPHOJIUIHOCTD, HAOIIOJCHUE, OJKCIICPUMECHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

dusuka: MaTepus, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIUJ, U30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJEKTPUYECKUM 3apsij, BEIIECTBO, TEI0, O0O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, ra3, (PU3MUECKHE BEIMYMHBI, €IUHUIIBI U3MEPEHUs,
KOCMOC, IJIaHEThI, 3BE31b1, COJIHIIE.



buonorus: dorocunTes, nprxanue, ouocdepa.
['eorpadus: atmochepa, ruapocdepa, MUHEPAIbI, TOPHBIC MTOPOJIbI, TOJIC3HBIC
HCKOIIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

9 KVIACC

BemecTBo M XMMHYeCKasi peaKkIus

[lepuoguueckuii 3akoH. Ilepumoamdeckass cucTeMa XHUMHYECKHX DIIEMEHTOB
. WU. MengeneeBa. CTpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB
XUMHYECKUX HJIEMEHTOB MEPBBIX TPEX NMEPUOMOB, Kalus, KalblUsid U UX COCAVNHEHUHN B
COOTBETCTBHUH C MOJIOKEHHUEM 3JIEMEHTOB B [lepronueckoil CUCTEME U CTPOCHUEM UX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKOM CBA3U. THUIBI KPUCTATUIMYECKHUX
PELETOK, 3A8UCUMOCMb CEBOUCME Geujecmsed Om Mmuna KpUCmaiiuieckou peuwéeémxu u
8UOA XUMUYECKOU CBA3U.

Knaccudukaiys 1 HOMEHKJIaTypa HEOpPraHUUECKUX BEIIECTB (MEXIyHapOIHas U
TpUBHAJIbHAS). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJaccam
HEOPraHMYECKUX COCTUHEHUM, TeHeTUUECKas CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccudukanys XMuMUYECKUX peakluil Mo pa3IMdHbIM Mpu3HaKaM (IO YUCIy U
COCTaBYy YYacCTBYIOIMX B PEAKIUHU BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, IO U3MEHEHHIO
CTENEHEH OKHUCICHUS] XUMUYECKHUX DIJIEMEHTOB, MO 00pamumMocmu, no YUacmuro
Kkamanuzamopa). IK30- U SHAOTEPMUUECKUE peakluu. 1epmoxumuyeckue ypasHeHusl.

llouamue o cxopocmu xumuveckou peakyuu. [lonamue 06 obpamumvlx u
Heoopamumuvlx Xumudeckux peaxyusx. [lowamue o0 20MO2EHHbIX U 2emepOo2eHHbIX
peakyusx. [lonsamue o xumuueckom pagnosecuu. Cmewenue XumMuiecko20 pagHo8ecUsl.
Daxmopwl, eIUAIOWUE HA CKOPOCHbL XUMUYECKOU PeaKyuu U NOA0HCEHUe XUMULECKO20
pasHogecusl.

OKUCINTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu, AJIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakunu. COCTaBIECHUE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIX PEAKIIUN C UCIIOJIL30BAHUEM METOIa JJICKTPOHHOTO OaaHca.

Teopus 3AEKTPOJIUTUYECKON TUCCOLMALNHU. DIEKTPOIUTHUECKAS JTHUCCOIUALIMSI.
DJIEKTPOJIUTHI U HEANEKTPOIUThl. KaTnoHbl, aHMOHBI. Mexanuzm ouccoyuayuu seujecmas
C PA3IUYHBIMU 8UOAMU XUuMudeckoll ceasu. [lonamue o cmenenu ouccoyuayuu. CunbHbIE
U CJIa0bIe DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS PEaKIM MOHHOTO OOMEHa 0
KoH1a. [TomHbIe U COKpalIEHHBIE HOHHBIE YPABHEHUS PEaKUUU. XUMUUYECKHUE CBOMCTBA
KHCJIOT, OCHOBAaHMH W COJEil B CBETE MPEACTaBICHUN 00 AICKTPOIUTHICCKOM
mucconuannu. Cpena pactBopa. KauecTBeHHBbIE peaklMM Ha KaTHOHBI M AHUOHBIL:
XJopua-, OpoMua-, HOAUA-, CyinbdaT-, kapOoHaT-, cuiaukar-, (Gochar- aHUOHBI
THJIPOKCH/I-HOHBI; KATHOHBI aMMOHHSI, MarHUs, KIS, ATFOMUHMS, skele3a (2+) u (3+),
Menu (2+), uHKa, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJECISIMU KPUCTAJUTMYECKUX
pPeIETOK HEOPTraHUUECKUX BEIIECTB — METAJJIOB M HEMETAUIOB (rpaduTa U anmasa),
CIOKHBIX BEIIECTB (XJIOpUZa HATPHUs); WCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakiuu OT BO3JAEHCTBHUS Pa3IUYHBIX (DAKTOPOB; HCCIEIOBAHUE
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AJIEKTPOTIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECca AUCCOIUAIIINH KUCIIOT, IIeJI0UYeH 1
coieii  (BO3MOXKHO WCIOJB30BAaHUE BUICOMATEPHATIOB);, TPOBEACHHE  OIIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKUA TMPOTEKAHUS PEaKIii MOHHOTO oOMeHa (oOpa3oBaHUE
ocaJika, BBIJEIICHUE ra3a, 00pa3oBaHHWE BOJIbI); OMBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCITUTEIIPHO-BOCCTAHOBUTENBHBIX ~ peakmuii  (TOpeHue, peakiuu Pa3IoKEHUs,
COCIMHEHMS); PACTIO3HABAHUE HEOPTAaHMYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX
pEeaKIMii Ha HOHBI, PEIICHUE IKCIIEPUMEHTATBHBIX 33]1a4.

HemeTtanibl 4 UX coeTMHEHUSsI

O6miast  xapakTepucTuka TajoreHoB. (OCOOCHHOCTH  CTPOCHHUSI  aTOMOB,
XapaKTepHbIe CTeneHN okuciaeHus. CTpoeHue U (pu3ndecKkre CBOMCTBA MTPOCTHIX BEIIECTB
— TaJIoreHOB. XMMHUUYECKUE CBOMCTBA Ha MMPUMEPE XJIopa (B3auMOACHCTBHUE C METAJJIAMU,
HEMETa/llaMl — BOJOPOJOM M KHUCIOPOAOM, wenouamu). XiopoBoaopond. CoisiHas
KHUCIIOTa, XUMHUYECKHUE CBOICTBA, noiyyeHue, TpUMEHEHHE. Jlelicmeue xnopa u
X7I0p08000OpOOa HA Opeanusm yenogekda. BaxkHeliue XJIOPUABI U UX HAXOXJIEHUE B
IpUPOJIE.

OO6mast xapakrepuctuka 537eMeHTOB VIA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUSI.

Crpoenne u ¢u3HUYECKHUE CBONCTBA MPOCTHIX BEHIECTB — KHUCIOpPOAAa M CEPBHI.
AnnoTponHble  MOAU(UKALMKA KHCIOpPOAAa M Cepbl. XHWMHYECKHE CBOWCTBA CEPBI
(B3auMoOJEHCTBUE C HeMmemanlamMu — BOJOPOJOM M KHUCJIOPOJOM, MeETajjlaMu,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOJ: CTPOECHHE,
bu3uYeCKre U XUMUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIBHBIE CBOMCTBA).
OKcupl cepbl Kak MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUcioTa: (U3nYECKue
U Xumudeckue cBoWcTtBa (obmme u crnenuduyeckue). Coau CepHOW KHUCIOTHI,
KaueCTBEHHAs peakius Ha cyibdar-uoH. CepHucras kKuciora. Xumuueckue peaxyuu,
Jexcawjue 8 OCHOBe NPOMBIULIEHHO20 CNOCO0A NOJIYYeHUs CEPHOU  KUCIOMBbL.
Haxoxnenue cepsl U €€ coequHeHni B npupoe. lIpuMenenne cepol U €€ COeIMHEHNM B
ObITY M B TPOMBIIUICHHOCTU. Xumuyeckoe 3azpsa3Henue OKpycaouel cpeobl
COCOUHEHUAMU cepbl (KUCTIOMHbLE Q0HCOU, 3A2PsA3HEeHUEe 8030VXA U B000EMO8), CNOCODbL
€20 npedomepaueHus.

OO01mast xapakTepucTUKa 3J1IeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHbIe CTEIIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHHEe B Tpupojie, (puznueckue W XUMHUUYECKHE CBOMCTBA
(B3auMozeiicTBHE € METAJIaMM M HEMeETa/llaMH - KHUCJIOPOJAOM U BOJOPOJIOM).
Kpyrosopotr aszora B mnpupome. AMMmuak: (pu3nueckue M XHUMHYECKHE CBOMCTBA
(OKHCTIeHne, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpA), noyuexue u npuMenenue. Conu
aMMOHMSI: COCTaB, (PU3NUECKre U XUMHUUYECKHEe CBOMCTRA (pa3jioKeHUE, B3aUMOICHCTBHE
co 1ienouaMu), npuMmeHeHue. KauecTBeHHass peakids Ha WOHBI aMMOHHUs. A30THas
KHCJIOTa, € (U3MYECKHEe W XHMHYCCKHE CBOMCTBa (oOmme M crnernuduuecKue),
nonyyenue. Hutpatsl (pasznoxeHnue). A30Tucras KucioTa. Mcrnoiab30BaHuEe HUTPATOB U
coJiei aMMOHHS B KayeCTBE MHUHEPAIBHBIX YyIOOpeHUN. Xumuueckoe 3azpszHeHue
OKpyHcaroueri cpedbl COeOUHEHUAMU a30ma (KUCIOMHble 00H#COU, 3a2ps3HeHUe 8030VXda,
NnOYBbL U BOOOEMOB).

dochop, arromponuvie moouguxayuu @ocgopa, HUNUSCKUE U XUMUUYSCKHUE
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CBOMCTBa (B3aUMOJCICTBHE C MeETaUIaMH, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun dochopa (V), oprodochopHas kuciora:
¢usznyeckue W XUMHUYECKHE CBOWCTBa, nonyuenue. Ilonamue o MuHepanrbHbIX
yoooperusx: Humpamsl u Gochamol. Ilonamue o KomniexcHvix yooopenusx. O0mmas
XapakTepucTrKa 31eMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOCHHS aTOMOB YTIIEpOJia
KpeMHHsI. BaleHTHOCTh W XapakTepHbIC CTETNCHW OKHCJICHHUS aTOMOB yTIJepojaa H
kpeMmHusi. Pacipoctpanenue yriepoia B IpUpPOE, XapaKTEPHBIC CTENIEHN OKUCIICHHSL.

Yrnepon, ammorponHbie Moaudukanuu (rpadur, anmasz), Qusndeckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJIEHCTBHE C METAJIJIaMU, HEMETaJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol Kuciomamu). Ancop6uus. Kpyrosopor
yraepoja B npupojie. OKCUIbl yriaepoja, ux (QuU3nyeckrue M XUMHUYECKHE CBOWCTBA,
NOJIyYeHHE U TPUMEHEHHUE, JCUCTBME Ha OpraHu3M YeloBeKa. JKolo2uiecKue
npoobaemvl, cesa3amnubvle ¢ okcuoom yenepooa(lV); eunomesa 2nobanbHo2o0 nomenieHus.
KIUMama, NAapHukoewli 3¢@¢gexkm. YTONbHAsA KUCIOTa U €€ COoNu, X (U3HYECKUE U
XUMHYECKUE CBOICTBA, nonyuenue u npumenenue. KadecTBeHHas peakius Ha KapOOHAT-
noHbI. VMcnons3oBanue kapOOHATOB B OBITY, MEAUITMHE, TPOMBIIUICHHOCTH M CEITHCKOM
XO351CTBE.

OOmue mpencTtaBieHus 00 OCOOCHHOCTSAX COCTaBA M CTPOEHUS OPraHUYECKUX
COeMHEHUN yriiepojia (Ha mpuMepe MeTaHa, 3TUIeHA, dTaHOJa, YKCYCHON KUCIIOTHI. Mx
cocmag u xumudeckoe cmpoenue. Knaccugpuxayus opeanuueckux eewjecms. 1lonarue o
OMOJIOTUYECKHA BaKHBIX BEIECTBAX: JKUpaX, OCIKaX, yIIeBOAaX — M UX POJIH B KU3HU
yesnoBeka. MamepuanvHoe eOuHCmME0 OpeaHuyecKux U Heop2aHu4ecKux coeOUuHeHuUll.

Kpemuuii, ero Qusnueckue W XUMHUYECKHE CBOWCTBa (Ha mMpuUMepe
B3aMMOJICUCTBHS C METaJUIaMH U HEMETAJIaMU ), notyyerue u ipumenenue. Coeounenus
KkpemHusi 8 npupooe. Qowue npedcmasienus 06 oxcuoe kpemnusa(lV) u xpemrnuesoti
kucnome. Cunukamsl, gusuyecKue u Xumuieckue ceoucmed, noayueHue u npumMeHeHue 8
ObIMY, NPOMBIULEHHOCIU (8 MEOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetiwuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeKI0, YeMmMeHm, OemoH,
arcenezooemon. Ilpobremovl 6€30naACHO20 UCNONBL30BANHUS CIPOUMETLHBIX MAMEPUANO8 8
NOBCEOHEBHOU HCUSHU.

XWMHYECKHH DKCIIEPUMEHT: H3ydeHHE OOpa3IloB HEOPTaHUYECKUX BEIIECTB,
CBOWCTB COJITHOW KHCIIOTBI; TTPOBEACHHE KAYCCTBEHHBIX PEAKIMNA Ha XJIOPHUII-UOHBI U
HaOMIOZCHNE TIPU3HAKOB WX TMPOTEKAHUS;, OIMBITHI, OTpakaromue (u3ndeckue u
XUMUYECKHE CBOWCTBA TaJlOTCHOB W WX COCAMHCHHWH (BO3MOXXHO HCIIOIh30BaHUC
BUJICOMATEPUATIOB);  O3HAKOMJICHHE C  O0pa3laMud  XJOpUIOB  (TaJIOT€HHUIOB);
O3HaKOMJIEHHE C oOpasllaMH cepbl W €€ COCAMHCHHUSMHU (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPUATIOB); HaAOMIOACHUE TIpollecca OOYIJIMBAHUS caxapa IO JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, U3yUYEeHNE XUMHUYECKUX CBOMCTB pa30aBIICHHOMN
CEPHOU KUCIIOTHI, MPOBEJCHNUE KAUECTBEHHOW pPeakiluy Ha Cyib(aT-uoH U HaOI0IeHNE
MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PM3UYECKUMU CBOMCTBaMU a30ta, Gocdopa
U UX COSAMHEHUH (BO3MOYKHO HCITOJIb30BAaHNE BHUACOMATEPUAJIOB), 00Opa3llaMy a30THBIX
U pochopHbIX yaoOpeHuit; moJyuyeHre aMMuaKka U U3y4eHHe ero CBOMCTB; MPOBEACHUE
KauyeCTBEHHBIX pPEaKIMii Ha MOH aMMOHHUS W (pocdaT-wOH M M3ydeHUE NMPHU3HAKOB HX
IIPOTEKaHUsl, B3aUMOJECHUCTBUE KOHLEHTPUPOBAHHONW a30THOM KHCIIOTBI C MEAbIO
(BO3MOXXHO HCTIOJIb30BAaHKME BUICOMATEPUAIIOB); N3YUCHUE MOACIICH KPUCTALTHYCCKUX
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pemeérok anMasa, rpadura; O3HAKOMJIGHHE C IPOIIECCOM aiCOpOIMHM PAaCTBOPEHHBIX
BEIIECTB AKTMBUPOBAHHBIM YIJIEM UM YCTPOMCTBOM MPOTHUBOTA3a; IMOJYy4YEHUE
YIJIEKUCIIOTO Ta3a U U3YYEHHUE €ro CBOMCTB; MPOBEJACHHUE KAYECTBEHHBIX PEAKIIMK HA
KapOOHAT- U CUJIMKAT-UOHBl M U3YYEHHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHUE C
MNPOAYKIIMEN CHIIMKATHOM MPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 I10
TeMe «BakHeume HeMeTalIbl 1 UX COSTUHCHUS.

MeTaJibl 1 MX COCAUHECHUSA

OO6m1ast XxapakTepUCTUKA XUMUUECKUX PJIEMEHTOB — METAJJIOB HA OCHOBAaHUU MX
nonoxxenus B llepuonnueckon cucreme xumudeckux dneMeHToB Jl. M. Menneneesa n
cTpoeHusi atomMoB. CTpoeHHE MeETaUIoB. MeTamnueckas CBsI3b W MeETajuIMYecKas
KpUCTAJUIMYECKasi PEIIETKA. JJICKTPOXUMUYECKUN pAJl  HANPSOKEHUM METaJlIoB.
®u3nvecKkue MU XUMHUUYECKHME CBOWCTBA METAIJIOB (B3aUMMOJCHCTBHE C KHUCIOPOIOM,
BOJOU, kucioTamu). Obwue cnocodwvl noayuenus memannog. llowsamue o xoppo3uu
Memainios, OCHOBHble Cnocobbl 3auumvl ux om xopposuu. Cniaswvi (cmanb, 4yeyH,
O0panoMutull, OpoH3a) U uUX npuUMeHeHue 8 ObIMy U NPOMbIULIEHHOCTU.

[lenounsle MeTajuibl: MOJIOXKEHHE B llepuogmueckol cHUCTEME XUMUYECKUX
anemeHToB [l. 1. Menaeneena; ctpoenue aromoB. Haxoxnenue B npupone. Pusnueckue
U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUJIBI ¥ TUJPOKCHUIBI HATPHSI
u kanud. [[pyuMeHenre menoYHbIX METAVIOB U UX COCUHEHUMU.

[[{emoyHO3EMENBHBIE METAIUIBI MArHUM U KaJIBLMI: TTOJI0KEHKE B [lepnonnueckon
crucTeMe XuMHu4deckux 31eMeHToB [1. 1. MenaeneeBa; CTpo€HHE UX aTOMOB; HAX0XKICHUE
B npuponae. PHU3NYECKUE U XMMHYECKHME CBOWCTBA MarHus W Kanblus. BaxnHenmme
COCMHEHUs Kanblus (OKCHUJ, TUIPOKCUI, COIM). JKécmxocmb 600bl u cnocobwl eé
YCMpAaHeHus.

AJIIOMUHUN: TIOJIOKEHUE B lleproanueckod CUCTEME XHMMHUYECKUX DJIEMEHTOB
JI. . MengeneeBa; CTpoeHHE aroMa; HaxoxiaeHue B npupoae. Dusnueckue wu
XUMUYECKHNE CBOWCTBA aIIOMUHUA. AMQOTEpHBIE CBOICTBA OKCHUJA W THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: monoxenue B lleproanyeckod CUCTEME XHUMHUYECKUX JJIEMEHTOB
J. 1. MengeneeBa; CTpOEHHE aroMa; HaxoXAeHuWe B Impupone. Dusnyeckue u
XUMUYECKHE CBOMCTBA keJe3a (B3auMOCHCTBIE C METAJIaMHU, KUCIOTAMH U COJISIMH).
Oxcuppl, ruapokcuanl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI SKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMi METaJUIOB U CILJIABOB, UX
(bU3UYECKUMU CBOMCTBAMU;, W3Y4YEHHE PE3YyJIbTATOB KOPPO3UU METAIOB (BO3MOXHO
UCIIOJIb30BaHUE BUCOMATEPUAIORB), OCOOCHHOCTEHW B3aUMOJIEHCTBUS OKCUAA KAJIbIUS U
HATpHs C BOJOM (BO3MOXHO MCI0JIb30BaHHUE BUCOMATEPUAJIOB); UCCIEIOBAHNE CBOMCTB
KECTKOW BOJIBI; MpoIlECCa TOPEHMS XKejie3a B KUCIOpojie (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB); IPU3HAKOB MPOTEKaHUS KaueCTBEHHBIX PEaKIMii Ha HOHBI (MarHus,
Kanblus, amoMmuHus, 1uHKa, kenesa(ll) m xenesa(lll), memau(Il)); nHabmromenue u
ONMCAaHUE MPOILIECCOB OKpAIIMBAaHWSA IUIAMEHU HOHAMU HAaTpHsl, Kalusl U KaJbLUs
(BO3MOHO HCIIOJIB30BAaHUE BHUICOMATEPHANIOB); HUCCIeAOoBaHNE aM(OTEPHBIX CBOWCTB
TUAPOKCUA ATFOMUHUS U THAPOKCUAA IMHKA;, PEIICHUE YKCIIEPUMEHTAIbHbBIX 3a7a4 10
TeMe «BaxxHenIre MEeTaJlJIbl U UX COCTUHEHUSD.
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Xumus u okpyxycarouwas cpeoa

Hoesvie mamepuanvt u mexunonoeuu. Bewecmea u mamepuanvl 6 no8ceoHegHOU
JoHcuzHU  yenoseka. Xumus u 30opoeve. besonachnoe ucnonvzosanue eeujecms u
Xumuyeckux peaxkyui 6 Owvimy. Ilepeas nomowb npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OcHoBbl 3K0I02UYECKOU 2pamomuocmu. Xumuueckoe 3azpsa3HeHue
OKpyHcaloweli cpedwl (npedenvras oonycmumas konyeumpayus eewecme — I1J/[K). Ponw
XUMUU 8 PeUeHUU IKOTI02UUeCKUX NPoOIieM.

Ilpupoonvie ucmounuxu yeneeoo0opooos (yeoivb, NpUpooHblll 2as3, Hegdmuy),
NPOOYKMbL UX NepepadomKu, ux poib 6 ObIMy U NPOMbIUULIEHHOCHIU.

Xumuueckuii dKCnepumenm: uzyyeHue oopazyos Mamepuanos (Cmekio, CHiaevl
Memanos, NOIUMepPHble MAMeEPUAbl).

Me:xnpeaMeTHbIE CBSI3H

Peanuzanusi MeXNpeaMETHBIX CBSI3ed MpU HU3YYECHUH XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS Uepe3 UCII0JIb30BAHNE KaK OOILIUX €CTECTBEHHO-HAYYHBIX IMOHATHIM, TaK
U TIOHSATUH, SBISIIONIMXCS CHUCTEMHBIMHU IS OTAEJBHBIX MPEIMETOB E€CTECTBEHHO-
HAY4YHOTO IUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE IOHSTHS: HAyYHbIN (PAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHalW3, CHUHTE3, KiIacCu(pUKalUsi, TEepUOJAUYHOCTh, HAOIIOACHUE, OJKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJENb, SBIICHUE, MAapHUKOBBIA 3(DdexT, TexHomorus,
MaTEepUaIbI.

®dusuka: mMaTepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIH], U30TOIIBI,
PaZMOaKTUBHOCTH, MOJIEKYJIa, JIEKTPUUECKUN 3apsiji, TIPOBOJAHUKH, MOIYIPOBOIHUKH,
IUDJIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEIIETKa, CIIaBbl, (U3NUECKUe
BEJIMUMHBI, €AMHUIIBI HU3MEPEHHUs, KOCMHUYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnre.

buonorus: ¢otocunres, apixaHue, Ouocdepa, HIKOCUCTEMA, MHHEpPATbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJBI, IMOJIE3HBIC
MCKOTIaeMble, TOTUTMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI NPAKTHYECKUX PA0OT:

1. JlaGoparopHoe oOoOpyJoBaHWE H TpUeMbl oOpamieHus ¢ HuM. lIpaBuia
0e3omacHoi pabOThl B XUMHUYECKON J1ab0paTopuu.

2. OuucTKa 3arps3HeHHON TOBAPEHHOU COJIH.

3. [Ipu3Haku nNpoTEeKaHUs] XUMUYECKUX PEaKLUu.

4. TlonyuyeHue KUCIOpOJa U U3yYEHHE €ro CBONCTB.

5. IlomydyeHue BO0poOIa U U3YUEHUE €T0 CBOMCTB.

6. [IpuroroBneHue pacTBOPOB C ONpPENEIECHHON MaccOBOW JOJIEH pAacTBOPEHHOTO
BEILIECTBA.

7. Pemienue »sKcriepUMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACChI
HEOPTaHUYECKUX COEAUHEHUI.

8. Peakuiuu nonHoro oomeHa.

14



9. KauecTBeHHBIE peaKkIMM Ha HOHBI B paCTBOpE.

10. [TonmyueHne aMmMuaka u U3y4eHUE €ro CBOMCTB.

11. Tlony4yeHue yraeKkuciIoro ra3a u i3y4eHHue €ro CBOMCTB.

12. Pemenne sxcniepuMeHTaNbHbIX 3a71a4 o teme «Hemeramnsr IV — VII rpynn u
UX COCITUHEHUI.

13. Pemienne skcriepuMEHTANBHBIX 3a7a4 0 TeMe « MeTalibl ¥ UX COSAUHEHUSD).

[Ipy mnpoBeneHHM NPAKTUYECKON pabOThl KaKIblidi €€ JTal BbBIIOJHAETCA

oOyuaronumucs ¢ 3IIP BmecTe ¢ yuuTeneM M MOA €ro pykoBoAcTBoM. Ha mocke
0043aTENbHO BBIBEIIMBAIOTCSA IpaBUia TEXHUKH O€30MaCHOCTH, COOTBETCTBYIOILNE
JaHHOMY BUIYy paboOThbl, JaeTcs MpaBUiIbHAs 3amuch (QOpPMYyNT U YKa3bIBaeTCs IIEIb
npoBefieHus paboThl. [Ipn He0OX0UMOCTH JaeTCsl BU3YyaJIbHBIN aJITOPUTM BBIIIOJIHEHUS
3aJjaHusl. DTO CHOCOOCTBYET OCO3HAHUIO OOYYaIOIIMMUCS BBINOJIHSIEMBIX JEHCTBUN U
IIOJIyYEHHOI'O pe3yibTaTa.

HpI/IMepHLIe KOHTPOJBbHO-U3MEPUTECJIBHBIC MATEPHUAJIbI 10 XUMHUH

Jlns opraHu3alyMyd NPOBEPKU, y4€Ta M KOHTPOJIS 3HAHMM OOydYaromMXCs 110
MpEeAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PAOOTHI, CAMOCTOSITENIbHBIE PAOOTHI, 3a4ETHI,
MpakTuyeckue padoThl, TecTUpoBaHue. OAHUM H3 METOJOB KOHTPOJIS PE3YJIHTATOB
oOyuenusi obOyuatomuxcs c 3[IP sBiaseTrcs MeTon MOIMBApUATUBHOIO SKCIIpecCc-
TECTUPOBaHUS C KOHCTPYHPYEMBIMH OTBETaMU. Ero OTIMYUTENBHBIMM YEPTAMH
ABJSIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAMBUAYAJIW3allMM  3HAHWM,
CPaBHUTEIBHO MaJble 3aTPAThl BPEMEHU U TPpyJa Ha MIPOBEPKY OTBETOB 00YYAIOIIUXCS.

s obywaromuxcs ¢ 3IIP Bo3MOkHO u3MeHeHue (OpMYJIHPOBKU 3aJaHUN Ha
«TIOIIArOBYIO», aJanTalysl MpeasaraeMoro o0ydarouemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT0) MaTrepuajia: HCIOJb30BaHUE YCTHBIX U IHCbMEHHBIX WHCTPYKLHUM,
YOPOLIEHUE JJIMHHBIX CIOKHBIX (POPMYJIUPOBOK MHCTPYKIIMM, pElIEHUE C OMOpOod Ha
anropuTM, oopasell, UCIoIb30BaHUE CIIPAaBOYHON MH(OpMaIUu.

KonTpoJubHbIe padoThI 10 TEMaM

B paboueit nporpamMme npeaycMoTpeHo 9 KOHTPOJIbHBIX padoT:

Konmponvnas paboma Ne 1. llepBoHadasibHbIE XUMHYECKUE TMOHSITHS.
XVWMHUYECKHE 3JIEMEHThI. XUMHYCCKHE (POPMYITBI M YPaBHCHHUS.

Konmponvnas paboma Ne 2. Tlepuoaudeckas CUCTEMa XHUMHUYECKHX DJIEMEHTOB
J.1. Menneneera. CTpoeHue aToma.

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcupsl. I'openne. Bogopoa. KuciaoTsr.
Comnn.

Komwmponvuas paboma Ne 5. O600111eH1e CBEJICHUN 0 BaXXHEUIIIUX KJlaccax
HEOPTaHWYCCKUX COCTUHCHUH.

Konmponvnas paboma Ne 6. InekTpoauTudeckasi JUCCOIUAIINS.

Konmponvnas paboma Ne 7. Hemetaiebl.

Konmponvnas paboma Ne 8. Metaisl.

Konmponwvnasa paboma Ne 9. Utorosas paboTa 3a Kypc HEOPTraHUYECKOW XUMUHU.
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YYHEGHOI'O ITIPEJIMETA
«XUMUS» HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHIA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3IIP yueGHOro mpenmera
«XUMHSA» COBMAAAIOT C pe3ylbTaTaMd NPUMEPHON pabodeil MmporpaMMbl OCHOBHOTO
obmero oobpazoBanus. Hanbomnee 3HaYNMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIbTATBI:

MOTHBAIUSI K OOYYCHHIO M I[EJCHANpPABICHHON TO3HABATEIbHOW JESTEIbHOCTH;
YCTaHOBKA HAa OCMBICJIEHUE JIMYHOTO OIbITa, HAOMIOIEHUN 332 XUMHUYECKUMU
HKCIIEPUMEHTAMU;

OpUEHTallUd Ha TNpaBWIa HHAUBUAYAJIBHOTO U KOJUIEKTMBHOIO O€30MacHOro
NOBEJICHUS IPU B3aUMOJICHCTBUHU C XUMUYECKHMHU BELLIECTBAMU U COEIMHEHUSIMU;

OpaKTHYECKOEe HU3ydeHHe Mpodeccuil U TpyAa pa3iuyHOro poia, B TOM YHKCIE Ha
OCHOBE NPHUMEHEHHUS H3Y4aeMOro MPEeJIMETHOro 3HaHWs (Hampumep, J1abopaHT
XHMHYECKOTO aHAIN3a);
yBa)XEHHE K TPYAY U pe3yibTataM TPYAOBOH eATEeIbHOCTH;

TOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHUIO JaJbHEWIIEW WHANBUALYAIbHON
TPaeKTOpUH O0pa30BaHHWA Ha OCHOBE OpPUEHTHUPOBKH B MHpe Tmpodeccuit u
po(hecCHOHANBHBIX MPEANOYTCHUN, YBAKUTEIHHOTO OTHOIICHHUS K TPYY;

OCO3HaHWE CBOETO TMOBEICHHUS C TOUKH 3PEHHS OMACHOCTH MM 0€30MacHOCTH Jis
ce0s WK JUIsl OKPY>KaroluX;

OCHOBBI 3KOJIOTMYECKON KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIICHUS,, MPUOOPETEHUE OIbITa SKOJIOIMYECKH OpPUEHTHPOBAHHOU
IPAKTUYECKOH EATEIbHOCTH B )KU3HEHHBIX CUTYAlIHSIX;

OCO3HaHUE TMIOCJIEICTBUI U HENPUSATHE BPEAHBIX NPUBBIYEK (YNOTpEOICHUS
aJIKOTOJIs, HAPKOTHUKOB, KypeHHs) U UHBIX (popM Bpeaa st PU3NIECKOTO U ICUXUIECKOTO
3/10pOBbBS;

NPUHITHE PEIICHUN B )KM3HEHHOW CHUTYyallMM Ha OCHOBE MEPEHOCa MOTYyYEHHBIX B
X0J1e 00y4YeHHsI 3HAaHHUH B aKTyaJIbHYIO CUTYaIMIO, BOCTIONHATH AehUIUT nHpopMarmu;

TOTOBHOCTh OTOMPATh M WCIOJIb30BaTh HYXHYIO MH(OPMAIMIO B COOTBETCTBUU C
KOHTEKCTOM XU3HEHHOW CHUTYaIIHH.

METAIIPEAMETHBIE PE3YJIbTATbBI
Osnadenue ynugepcanbHbIMu Y4eOHbIMU NOZHACAM ESIbHBIMU OCUICHBUAMU
BBISIBJISITh IPUYMHBI U CIEJCTBUS MPOCTHIX XUMHUYECKUX SIBJICHUI;

OCYIIECTBJISTh CpaBHEHUE, KJIACCU(PHUKAIMI0O XUMHUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHHUSIM U KPUTEPHUSAM JIJI YKa3aHHBIX JJOTUYECKUX OIEpalnii;

CTPOUTH JIOTMUECKOE CYXIEHUE MOCIIEe MPEABAPUTEILHOIO aHAIN3a, BKIIIOYAIOIIEe
YCTAHOBJICHUE MPUYUHHO-CIIC/ICTBEHHBIX CBSI3EH;

BBISIBJISITE  IePpUIUTBI WUHGOpPMALUKM, JAHHBIX, HEOOXOJMMBIX JUISI PEIICHUS
MOCTABJICHHOM 3a/1a4H;

npeoOpa3oBeIBaTh MH(GOPMAILIUIO U3 OJHOTO BHAA B JIpyrou (Tabiuily B TEKCT U
np.)
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CO3/1aBaTh, MPUMEHITh U MPEOOPa30BLIBATh 3HAKK W CHUMBOJIBI, MOJEIH U CXEMBbI JJIs
penieHus: yueOHbIX U MO3HABATENbHBIX 33/1a4 C TOMOIIIBIO Me/1arora;

C TIOMOIIIBIO TIeJIarora MPOBOAUTh XUMUYECKUI OMbBIT, HECIOXKHBIM SKCIEPUMEHT,
JUISl YCTAHOBJIEHHSI OCOOCHHOCTEN 00BEKTa U3yUEHHsI, TPUUUMHHO-CIIEACTBEHHBIX CBSA3EHH
3aBUCUMOCTEN 00OBEKTOB MEXKIY COOOI;

C TOMOUIBIO TEeJarora MWIM CaMOCTOATEIBHO (QOPMYyIUPOBaTH OOOOIICHUS W
BBIBOJIBI IO PE3YJIbTaTaM MPOBEJECHHOTO HAOIIOACHMS, OIIbITA;

IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTUE XUMHUYECKUX MPOIIECCOB M UX MOCIEICTBHUS;

UCKAaTh WIM OTOMpaTh HMH(POPMALUIO WM JAaHHBIE W3 HUCTOYHHUKOB C YYETOM
MPeI0KEHHON yueOHOM 3a/1auM U 3a/IaHHBIX KPUTEPUEB.

Osnadenue ynugepcaibHuiMu yUeOHbIMU KOMMYHUKAMUGHBIMU OCIICHEUAMU:

OpraHU30BbIBaTh Y4eOHOE B3aMMOJCHCTBUE B rpyIine (ONpenessTh OOIIHe Ielu,
pacnpeienaTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOIIBIO MEIarora Wi CaMOCTOSITENBHO COCTABIIATh YCTHBIE W MUCHMEHHBIC
TEKCThl C HCIOJb30BaHUEM WUIIOCTPATUBHBIX MATEPUAJIOB JJIS BBICTYIUICHUS TEpe.
ayJIUTOPHUEN;

OpraHU30BbIBaTh Y4YE€OHOE COTPYJIHHYECTBO M COBMECTHYIO JI€ATEIBHOCTh C
YUYUTEIEM M CBEPCTHUKAMU; pabOTaTh MHAMBUIAYAIHHO W B TPYIINE: HAXOAUTH OOIIEe
penieHue M paspemarb KOH(IMKTBI HAa OCHOBE COTJIaCOBaHUS NO3MUMKA M ydeTa
UHTEpPECOB; (OpMYIUPOBATh, APTYMEHTUPOBATh U OTCTaUBaTh CBOE€ MHEHMUE;

OIICHMBAaTh Kaye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT, NPUHUMATh U Pa3JEiATh
OTBETCTBEHHOCTb U MPOSIBISATh TOTOBHOCTH K MPEJOCTABICHUIO OTYETA MEPE]] TPYIIION.
Osnaoenue ynugeepcanbHblMu YUeOHbIMU PESYIAMUGHHIMU OCUCH GUAMU:

oOHapy>kuBaTh U (HOPMYIUPOBATH YUEOHYIO TPOOJIEMY, ONPEACIATh 1ETby4yeOHOM
NEATEIIbHOCTH;

BJIAJIETh OCHOBAaMHU CaMOKOHTpOJSl, CAaMOOLEHKH, MPUHATUS PEUICHUNW U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHLHOU JIEATEILHOCTH;

COOTHOCUTh CBOM JIEUCTBHSI C IJIAHUPYEMBIMU DPE3YJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JESTEIbHOCTH B TMPOLECCE TOCTHXKEHHSI pPe3yJibTara, ONpeaessiTh
CHoCOOBI ICUCTBUI B paMKax MPEIJIOAKEHHBIX YCIOBHM U TPeOOBaHUI, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSIOUICHCS CUTYAIUEH;

JaBaTh aJICKBATHYIO OLIEHKY CHUTYyallMM W MpeJjaratb IUIAaH €€ W3MEHEHUS;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MPU PEIICHUU Y4eOHOM
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TpeOyeMblid pe3ysbTaT
NEeATEeIbHOCTU, ONpPEACNsTh TO3UTHUBHBIE W3MEHEHUS M HampaBiIeHUs, TPeOYoIue
JnajapbHeHIel padoThl;

OCO3HAHHO OTHOCHUTBHCS K IPYTOMY YEJIOBEKY, EF0 MHEHHIO.

[MPEAMETHGBIE PE3VJIBTATBI

B cocTaBe mpeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 00s13aTETLHOTO COJICPIKAHMS,
YCTAHOBJIEHHOTO JAaHHOW NpPUMEPHOM pabodeil MporpaMMoi, BBIACISIOT: HAay4YHBIE
3HaHUS, YMEHHUSI U CIOCOOBI JEUCTBUH, crienudruueckue s ydeOHOTO MpeaMeTa
«XUMUSD», BUABI ACATEIBHOCTU IO MOJYYEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH,
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peo0pa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX:
® [IPE/CTABJICHHE O 3aKOHOMEPHOCTAX M IO3HABAEMOCTU SIBJICHUW MPUPOJBDI,

MOHMMAaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKOM HAYKH KaK 00JIacTH

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KyJIbTyphl U MPAKTUYECKON

JIEATEIIBHOCTH YEJIOBEKAa B YCJIOBUAX COBPEMEHHOrO OOIIECTBA; IMOHWMAaHUE

MECTaXMUMHUU CPEAU APYTUX €CTECTBEHHBIX HAYK;

® BIAJCHHE OCHOBAMM MOHSITUIHOIO anmnapara ¥ CHMBOJIMYECKOTO SI3bIKA XUMHH IS

COCTaBJICHUSI (POPMYJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUN XMMHYECKUX

peakuuii (C omopoil Ha alropuT™M Y4YeOHBIX JEWCTBHIf); BIaJeHHUE OCHOBaMHU

xumudeckoit HomeHkIaTypbl (IlUPAC u TpuBHaibHO) U YMEHUE HCIIOIb30BaTh €€

JUIsl pellleHHs] y4eOHO-TI03HABATENIBHBIX 3aJlady C IOMOIIBI0 YUMTENs; YMEHUE

WCITOJI30BAaTh MOJCIH JJIi OOBSICHEHUS CTPOCHHSI aTOMOB M MOJICKYJ IIO

aJTOPUTMY C ONOPOI Ha ONpeIeTICHNUS;

® MPEJICTABJICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHHE C TIOMOIIbIO YUUTENS

MPUMEHSTh CHUCTEMY XHUMHUYECKUMX 3HAHUWM ISl YCTAHOBJICHUS B3aWMOCBS3EM

MEXKy U3YYEHHBIM MATEpPHUAIOM U IPHU MOJYYECHHH HOBBIX 3HAHUW, a TaKXKE B

Mpollecce BBIMOJHEHUSI YYEOHBIX 3aJaHuii M Tpu paboTe ¢ HMCTOYHUKAMHU

XUMHUYECKON MHPOpMaIIUU, KOTOpast BKIIOYAET:

BAKHEHUIINE XMMHUYECKUE TMOHATHS: XMMHYECKUW HJIEMEHT, aTOM, MOJEKYJa,
BEILIECTBO, IMPOCTOE M CJOXHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOIHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHAs M MOJICKYJIIpHAasT MacChl, KOJUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA OOBEM, OKCHJ, KHUCI0Ta, OCHOBAaHHE, COJIb (CpeaHss),
XUMUYECKasi pEeaKUusi, PEaKIUu COCIUHECHUS, PpEaKIUU Pa3IoKEeHUsS, peaKkuu
3aMelIeHus], peakiu oOMeHa, TeIIoBOM 3(PPEeKT peakiuu, 7K30- U SHIAOTEPMUUECKUE
peakIuu, pacTBOp, MaccoBasi JOJs XMMUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MaccoBas
JI0JIsl ¥ TIPOLICHTHAsI KOHIIEHTPAIMs BEIIECTBA B pacTBOPE, AP0 aTOMA, dJICKTPUICCKUM
cloM aToma, aTOMHasi OopOUTallb, PaglyC aTOMa, BAJICHTHOCTb, CTEMEHb OKHUCJICHUS,
XUMHYECKasi CBS3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJISIPHAS W HEMOJSIpHAs KOBAJICHTHAS
CBSI3b, MOHHAs CBS3b, METAJIMYECKAs CBA3b, KPUCTAUIMYECKAS peIIeTKa (aTOMHas,
WMOHHAs, METaJUIMYECKas, MOJICKYJISIpHasi), MOH, KaTHUOH, AHWUOH, DJEKTPOJIUT U HE
ANEKTPOIUT, JJEKTPOJUTHUYECKAs JUCCOILMAllMA, pPEaKIMd HOHHOTO OOMeEHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAKIWHU, OKUCIUTEIb UM  BOCCTAHOBUTEIND,
OKHCJICHUE W BOCCTAHOBJIEHUE, DJIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEaKIMU, CKOPOCTh XUMHUUYECKON peaklMH, KaTajlu3aTop, MpeaeibHO
nomyctuMas konuentpauus (I1/1K), koppo3ust MeTaisioB, CILIaBhI;

OCHOBOTIOJIAraloIINe 3aKOHbI XUMUU: 3aKOH COXpaHeHUsI Macchl, [leprnoanueckuii
3akoH J[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUU XUMHUHU: aTOMHO-MOJIEKYJISIpHAs TEOPHUsS, TEOPHS IJICKTPOJIUTHUECCKOMN
JUCCOIMAIINM, a TAaKXKe MPEACTaBICHUS O HAyYHBIX METOJaX MO3HAHUS, B TOM YHUCJIE
AKCIIEPUMEHTAIIbHBIX U TEOPETHUUECKUX METOAAaX HCCIICIOBAHUS BEILIECTB M U3YUYEHUS
XAMUYECKHUX PEaKIUM;

® [pPEJICTABJICHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
(pamuyc aTtoMma, 3IEKTPOOTPULIATEIBHOCTH), MPOCTHIX U CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS AIeMeHTOB B [leprnoandeckoit cucteMe (B MaJIbIX MeprUoAax U rIIaBHBIX

MOATPYNIAx) U JJIEKTPOHHOTO CTPOEHUS aToMa; yMEHUE OOBSICHITH CBS3b
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noyiokeHus:  snemeHta B llepuoguyeckodt  cucreMe € YKMCIOBBIMHU
XapaKTEePUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij
aapa, oOmiee YWCIO  AJIEKTPOHOB), paclpeleieHHEeM  J3JEKTPOHOB IO
DHEPTreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPHOOB, KA M KaJbIIUS;
KIacCHu(pUIMpOBaTh XWMHUYECKHE OJJIEMEHTBI C OINOPOM Ha  ONpEeACIICHHUS
bu3IecKoro cMbIcia IMUGPOBBIX JAHHBIX MEPUOANICCKON TaOHIIBI;

yYMEHUE KIacCUPUITUIPOBATH XUMUICCKHE JIEMEHTHI, HEOPTAaHUUYECKHE BEIIEeCTBA U
XUMHUYECKUE PEaKIMU C OTIOPOM Ha CXEMBbI; ONPEEisaTh BaJCHTHOCTh U CTEICHb
OKUCJICHUS XMMHUYECKHX DJIEMEHTOB, BHUJ XUMUYECKOHM CBSI3M W  THI
KPUCTAJUIMYECKOU CTPYKTYpPhl B COCAMHEHUAX, 3aps] MOHA, XapaKTep cpeiabl B
BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHMI ), OKUCIUTEINIb 1 BOCCTAHOBUTEIh
110 AITOPUTMY YUEOHBIX ICUCTBU;

YMEHUE XapaKTepU30BaTh C OIMOPOH Ha cXemy (GU3HMYECKHE W XHUMHYECCKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOAOPOI, TpaduT, aiMa3, KpeMHHH,
azot, ¢pocdop, cepa, XJI0p, HATPUH, Kalluid, MArHUHN, KaJIbIIUK, aTFOMUHUMN, KEJI€30)
W CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ WX BOJHBIX pacTBOpPOB (BoAa, aMMHAK,
XJIOPOBOJIOPO, CEPOBOJAOPO, OKCHUIIBI M TUAPOKcUbl MeTauioB I - ITA rpymm,
amomunusi, meau (1), nmmuka, xeneza (11 u III), okcunsr yraepona (II u 1V),
kpemuus (IV), azota u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30TUCTas, a3oTHas, GocdopHas, yrojabHasi, KpeMHHEBasi KHCJIOTAa U UX COJIH);
ONMKCHIBATH C OMOPOM Ha IUIaH U KIIIOUEBBIE CJIOBA; YMEHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTAaBa U CTPOCHHS
MOCJI€ TPEJIBAPUTEIHLHOTO aHallu3a MOJ PYKOBOJCTBOM IIi€/larora, MPUMEHEHUE
BEII[ECTB B 3aBHCHUMOCTH OT WX CBOWCTB, BOBMOXXHOCTh MPOTEKAHUS XUMHICCKUX
MPEBPAIICHUA B Pa3IUYHBIX YCJIOBHUSAX, BIUSHHEC BEIIECTB M XUMHUYCCKUX
MIPOIIECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO IIPUPOIHYIO CPENY;

YMEHHUE COCTABJISITH MO 00paslly, CXeMe, aJTOPUTMY Y4YEOHBIX ACUCTBUI
MOJIEKYJIIPHBIE M MOHHBIC YPaBHEHUS pPEaKIMil (B TOM YHCIIe PEaKIHil HOHHOTO
oOMEHa M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH), HWILTIOCTPUPYIOITUX
XUMHUYECKHE CBOMCTBA M3YyUECHHBIX KJIACCOB / TPYIIT HEOPTAaHMYECKUX BEIIECTB, a
TaK)Ke MOATBEPKIAONINX TeHETUUECKYIO0 B3aUMOCBSI3b MEXKIY HUMU;

YMEHUE BBIYUCISTH OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO W MOJSIPHYIO MAacCChI
BEII[ECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUH, MAaCCOBYIO
JIOJTI0 BEIIECTBAa B PacTBOPE, KOJIMUYECTBO BEIECTBA U €r0 Maccy, 00bEM ra3oB ¢
ornopoit Ha oOmme ¢GOpMyJibl; YyMEHHE MPOBOIUTH PacyeThl MO YPaBHEHUSIM
XUMUYECKUX pEaKIWi W HaXOAUTh KOJUYCCTBO BEIIECTBA, O0OBEM M MaccCy
peareHTOB WJIM MPOJYKTOB PEAKIIMU C OMOPOM Ha 0Opasell, aJrOpUTM YICOHBIX
JICHCTBUM,

BJIaJICHUE OCHOBHBIMHM METOJaMH Hay4HOTO MO3HAaHUA (Ha0I0IeHue, U3MEpPEHHE,
HKCIIEPUMEHT, MOJCIIMPOBAHKE) MPU U3YUCHUH BEUIECTB U XUMUYECKUX SBICHUI
C OMOPOM Ha aNrOpUTM Y4EeOHBIX JEHCTBUI; yMEHHE CPOPMYINPOBATH MPOOIEMY
U MIPEIJIOAKUTD MYTH €€ PEIICHUs C IOMOIIBIO MeJarora; 3HaHue OCHOB O€301acHO
paboThl C XUMUYECKHMMH BELECTBAMHU, XMMHUECKON MOCYN0N U 1a00paTOPHBIM
000py1I0BaHUEM;

19



® HAJINYME MPAKTUYECKUX HABBIKOB INIAHUPOBAHMS U OCYILIECTBIICHUS CIEAYHOLIUX

XUMUYECKUX HKCIIEPUMEHTOB T0J] PYKOBOJCTBOM yUUTENSI C 00CYKICHUEM TIIaHa

pabOTHI UM COCTABIICHUEM TaOJIUIIbI:

M3Y4YEHHE U ONKCaHNe (U3UIECKUX CBOMCTB BEILIECTB;

O3HAKOMJICHUE C PU3NYECKUMHU U XUMUYECKUMHU SBJICHUSIMU;

OMBITHI, WUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUYECKUX PEAKIINN;

U3y4YeHHUE CIIOCOOO0B pa3/ielICHUsl CMecel;

MOJIYYEHHE KUCIOPOJa U U3YUYEHHE €T0 CBOMCTB;

MOJIYYEHHUE BOJIOPO/IA U U3YUYEHHE €TO CBOWCTB;

MOJIyYEHHUE YIJIEKUCIIOro ra3a U U3y4eHUe €ro CBOMCTB;

MOJTy4YEeHHE aMMHUaKa U U3YYEHHUE €T0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO
BEILIECTBA;

UCCIICJOBAHUE W OIKMCAaHUE CBOMCTB HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX
KJIACCOB;

MpPUMEHEHUE WHIUKATOPOB (JJTaKMyca, MeTUiIopaHka U ¢eHondTanenna) s
ONpENICIICHHS XapaKTepa Cpelibl B pACTBOPAX KHUCIIOT U IIEI0YEH;

M3YYECHHE B3aUMOJACHCTBUS KHCIOT C METaJUIaMH, OKCHUJIAMH METAJUIOB,
PacTBOPUMBIMH M HEPACTBOPHUMBIMU OCHOBAHUSMHU, COJISIMU;

MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHUE OJIHOIO METaJlJIa JPYTUM U3 pacTBOPA COJIH;

uccienoBanne aMpOTEepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIUHKA;

pelieHrne  AKCHEPUMEHTaIbHbIX 3aga4 1o TemMe «OCHOBHBIE  KJIAcChl
HEOPraHUYECKUX COCTUHECHUIN»;

pelieHrne  JKCIEePUMEHTANIBHBIX  3a7ad 10 TeMe  «ODJIEKTPOJIUTHYECKas
JTUCCOLIMALIMSY;

pelIeHrEe 3KCIIEpPUMEHTANBHBIX 3a/ay Mo TeMe «BakHeilllne HeMEeTalulbl U UX
COCIMHEHUSDY;

pelIeHre SKCIEPUMEHTAIIBHBIX 33/1ay 10 TeMe «BaxkHele MeTaibl U Ux
COCIMHEHUSDY;

XUMHUUYECKUE SKCIIEPUMEHTBI, WILUTFOCTPUPYIOIIUE MTPU3HAKH ITPOTEKAHUS PEAKIINI
WOHHOTO OOMEHa;

KaueCTBEHHbIC pPEaKIMM Ha MPUCYTCTBYIOUIME B BOJHBIX pPAaCTBOpPaX HOHBI:
xjopua-, Opomua-, uomua-, cyibdar-, dochar-, kapOoHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHMSI, MarHUsl, Kajiblvs, aJTIOMHHUS, Xeie3a (2+) u
xenesa (3+), meau (2+), IUHKA;

YyMEHHUE TIPEJCTaBIATh pPe3YyJbTaThl dJKCIIEpUMEHTa B (opMe BBIBOJIOB,
JTI0Ka3aTeIbCTB, IPaMKOB M TAOJIUI] U BBISIBISATH SMIIMPUUECKUE 3aKOHOMEPHOCTH;

BJIQJICHUE TPaBWJIaMU O€30MaCHOT0 OOpaIleHusl ¢ BEIIeCTBAMHU, UCIIOIb3YEeMbIMU
B TIOBCEJHEBHON JKM3HU, a TaKKe TMpaBWJIaMU TOBEJACHUS B IEISIX COEpEeKCHHUs
3I0POBbSI U OKpYXKalolllel MPUPOJHOW CpeIbl; MOHMMaHuE Bpenaa (OMACHOCTH)
BO3JICHCTBUSI HA »KUBBIC OPTraHU3MbI OIPEACIICHHBIX BEIIECTB, a TaKKe CIIOCOOOB
YMEHBIIICHUSI U MPEAOTBpALIEHUS HMX BPEIHOrO BO3JCHCTBUS; MOHUMAaHUE 3HAYCHUS
KUPOB, OCITKOB, YIJIEBOIOB JJII OpTaHH3Ma YeJIOBEKa;

® BIIAJICHUE OCHOBAaMU XHMHUYECKOW TPAMOTHOCTH, BKJIOYAIONIEH YMEHUE
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IIPABWJIBHO HCIIOJIb30BATh M3YYEHHBIE BEIIECTBA M MaTepHalibl (B TOM 4YHCIIE,
MUHEpPAJIbHBIE YAOOPEHMs, METAUIbl U CIJIaBbl, MPOAYKTHl IepepaboTKu
IPUPOIHBIX HCTOYHUKOB YTJIEBOAOPOIOB (YIJIsL, IPUPOIHOTO ra3a, HeTH) B OBITY,
CEJIbCKOM  XO34iCTBE, Ha IPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO MCIHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEPUAJIOB;

® YMEHHUE YCTAaHABIMBATh CBA3M MEXKIY PEAJbHO HAOIIOJaEMBIMHU XUMHUYECKHUMHU
SBJICHUSIMU U TIPOLIECCAMU, ITPOUCXOSAIIMMU B MAaKpO- U MUKPOMHUpPE, OOBACHATh
IPUYMHBI MHOTOOOpa3usl BELIECTB; YMEHUE MHTEIPUPOBATh XUMHUECKUE 3HAHMS
CO 3HAHUSIMU JPYTUX YUEOHBIX IPEIMETOB C MOMOIIBIO NIEAATOra;

® @peiCTaBlICHHE O cdepax NpoecCUOHATBHONW JESTEIBHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMM TEXHOJOTMSMHU, OCHOBAaHHBIMH Ha JIOCTHUKEHUSIX
XUMUYECKOM HAayKH; HaJIM4HM€ OMNbITa paldOThl C Pa3IMYHBIMU HCTOYHUKAMH
uHboOpMallMu MO XUMHHM (HAYYHO-TIONYJISIpHAs — JUTepaTypa, CJIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJrOPUTM: YMEHHE OOBEKTUBHO
OLICHMBAaTh MH(POPMALMIO O BEIIECTBAX, MX MPEBPALIECHUAX M IMPAKTHUYECKOM
PUMEHEHUU.

TpeGoBanus K MpeIMeTHBIM Pe3yJIbTATAM OCBOEHHMSI Y4eOHOro mpeaMera
«XuMHUD», pacnpeaeieHHbIe 110 rogaM 00y4eHust

Pesynbrarel mo romaM (GoOpMyJHMpYIOTCS MO MNPUHIMIYY J00aBJIEHHS HOBBIX
pe3yNbTaToOB OT TOJa K roJy, YK€ Ha3BaHHbIE B MPEABIIYIIMX rofax MO3UIUHU, KaK
MPaBUJIO, JOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3YNIbTAThl OYEPETHOIO TOAa
10 YMOJIYAaHHIO BKIIFOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KJIACC

pacKphIBaTh CMBICII OCHOBHBIX XHUMHYECKUX TIOHATHA: aToM, MOJIEKYJa,
XUMHYECKUN SJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJIHAS), BAJCHTHOCTh, OTHOCHTEIbHAs aTOMHAs W MOJIEKyJIsIpHas Mmacca,
KOJIMUYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJISI XUMHUECKOTO dJIEeMEHTa
B COCJMHEHUHU, MOJSIPHBIH  O00BEM, OKCHJ, KHUCJIOTa, OCHOBaHUE, COJIb,
2IEKMPOOMPUYAMENbHOCM,  CTENICHb  OKHCICHMS,  XHMHYECKas  PEaKiws,
KjaccuduKaIus peakiuii: peakiud COSAUHEHUsS, PEaKIUMU Ppa3JIoOKEHUs, peakluu
3aMEIICHMs], PeaKui 0OMEeHa, 9K30- U DHJIOTEPMHUUECKUE PEAKIIUU;, Menio8ot d¢hghexm
peaxkyuuy, SIpo aToMa, JIEKTPOHHBIN CIOW aToma, aTOMHasi OpOUTalb, paguyc aToma,
XUMUYECKasl CBSA3b, MOJSPHAS] U HETOJsIpHAsi KOBAJCHTHAs CBSI3b, MOHHAS CBSI3b, MOH,
KaTHOH, aHWOH, PacTBOP, MaccoBas MOJs BemiecTBa (MPOIEHTHAs KOHIICHTpAIWs) B
pacTBope;

WJLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYCCKHX IMOHATHH (cM. 1. 1) u
NPUMEHSTH TH ITOHSATHS ITPU ONMMCAHUH BEIICCTB M UX TIPEBPAIICHU;

WCITOJI30BaTh XMMHYECKYH) CHUMBOJIMKY JIJII COCTABJICHHS (OPMYJ BEIIECTB,
MOJICKYJIIPHBIX YPaBHCHUN XUMHUECKHX PEAKIIUN, SJICKTPOHHOTO OalaHca;

OTIPECIATh BAJICHTHOCTh aTOMOB AJICMCHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHD
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHEHUSIX C OMOPOM Ha OMpEeNeNieHUs, B TOM
YHUCJI€ CTPYKTYPUPOBAHHBIC; MPUHAJIC)KHOCTh BEHIECTB K OMPENEIEHHOMY KIaccy
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coelMHeHU 1o (opmyaM; BHUJI XUMUYECKON CBsI3U (KOBAJICHTHAass W HMOHHAs) B
HEOPraHUYECKUX COEIUHEHUSAX;

MMETh TPEACTABICHUE O CUCTEME XWUMHYECKUX 3HAHWUW, YMETh C ITOMOIIBIO
YUYUTEIA MPUMEHATh CUCTEMY XUMHUYECKHUX 3HAHWUW, ISl YCTAHOBJIEHUSI B3aMMOCBSI3H
MEK]ly U3YUYEHHBIM MaTEPUaIOM U IIPU MOJIYYEHUH HOBBIX 3HAHUM, a TaKXKe MPpU padoTe
C HCTOYHMKAMHU XUMUYecKOW wuHpopmaruu. OpUEHTHUPOBATHCS B TMOHATHAX U
oTepupoBaThH UMHU Ha 0A30BOM ypOBHE, TPUMEHSATH MPHU BHITIOJIHCHUH YICOHBIX 33 aHUI
Y pEUIEHUHM PacUETHBIX 33Ja4 C ONOPOM Ha AJITOPUTM YYEOHBIX NEWCTBHA N3y4YCHHbBIC
3aKOHBI M TEOPUU: 3aKOH COXpaHeHUs Macchl, [leprnonnueckuit 3akon .M. MeHnneneena,
3aKOH NOCMOAHCMBA COCMAsa, 3aKOH ABOraapo; aTOMHO-MOJIEKYJISIPHAs TEOPHS.
CooTtHOocUTh 00O3HauYeHUs, KOTOpble uUMetoTcsa B Tabnuie «llepuoguyeckas cucrema
xumuueckux asnemeHToB JI. WM. MenzaeneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XHMHYECKUX OJJIEMEHTOB (COCTaB W 3apsij sapa, oOlee Yucio
AIEKTPOHOB U PACHPEACIICHUE UX 10 AIEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA;
XUMUYECKUE peakiuu (MO YHUCIY M COCTaBy Y4YaCTBYIOIIUMX B PEAKIMU BEIIECTB, MO
Ter10BOMY 3(PheKTy, 1Mo U3MEHEHUIO CTENEHH OKHUCIICHUS XUMHYECKUX DJIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAAsl ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIMN C OITOPOM HA CXEMBI,

IPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOXXHOCTH IPOTEKAHUS XMMUUYECKUX MPEBPALICHUN B PAa3JIMUHBIX YCIOBUAX IOCIE
PEeIBAPUTETHLHOTO OOCYXKICHHUSI C MEJaroroMm;

BBIUUCIISIT OTHOCUTEJIBHYHK) MOJIEKYJISIPHYKO U MOJSIPHYIHO MAacChl BELIECTB;
MacCCOBYIO JIOJIO0 XMMHUYECKOTO dJeMeHTa 1Mo (opMysie COSIUHEHUS; MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKOW PEAKLUUU C
OTIOPOM Ha aJTrOpPUTM;

MPUMEHATH OCHOBHBIC ONEPALUU MBICIUTEILHONW AEATEIBHOCTA — aHAIU3 U

CHUHTE3, CpaBHEHHE, 0000IleHNe,CuCTeMaTH3aIlNs, KJaccuuKalus, BbISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBS3CH — I M3YYCHHUS CBOWCTB BEIIECTB MU XUMHYECKUX
peaKImii; €CTECTBEHHO-HAYYHBIC METOJbI TO3HAHUS — HAONIONCHUE, W3MEPCHHUE,

MOJIETTUPOBAHUE, IKCIIEPUMEHT (peanbHblil U MblC/IeHHbIIL) TIO PyKOBOJICTBOM I1€1arora;

CJe[0BaTh MpaBUiiaM MOJIb30BaHUS XUMHYECKON MOCYJ0M U J1a00paTopHBIM
o0opymoBaHHEM, a TakKXKe MpaBUjIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JJa0OPATOPHBIX XUMUYECKHUX OTBITOB IO TOJYYCHUIO U
coOMpaHNI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJA W KHCIOPOJa), NPHUTOTOBJICHHUIO
PACTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JIEW pACTBOPEHHOTO BENIECTBA;

IUIAHUPOBATh W IMPOBOJUTh XUMHYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO
pPacTBOPOB MIENOYEH M KHUCJIOT C MOMOIIBI0 WHANKATOPOB (Jlakmyc, (heHondTaienH,
METWJIOpaHX U Jp.), TOJATBEPXKIAIOIIMX KauyeCTBEHHBI COCTAaB HEOPTaHUYECKUX
BEILIECTB (KaueCTBEHHBIEPEAKIIMU HA MOHBI) I1O]] PYKOBOJACTBOM II€/Iarora.

9 KJIACC

PAaCKpbIBaTb CMBICI OCHOBHBIX XHMHYCCKHUX MOHSITUN. XUMHYECKUHN QJICMCHT,
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aToM, MOJEKyJa, WOH, KaTHOH, AHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BAJICHTHOCTb, JJICKTPOOTPULATEIBHOCTh, CTENEHb OKUCJIEHUS, XUMHUYECKAsl pPEakKlus,
XUMHUYECKas CBsI3b, Men1080u 2¢gexm peaxkyuu,Moilb, MOJSPHBIA 00BEM, pacTBOD;
AIEKTPOIUTHI, HEANEKTPOJIUTHI, IIEKTPOTUTHYECKAST TUCCOLUMAIINS, PEAKIIUU HOHHOTO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagHogecue, obpamumvle U Heoopamumbvie peakyuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIIUTEIb, BOCCTAHOBUTEb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTPONUs, aM(OTEPHOCTb, XUMHUYECKass CBsI3b (KOBaJCHTHAs,
MOHHAs, METAJUIMYECKAs), KpPUCTAJUIMUECKasi PELIETKA, KOPPO3Usi Memainos, CHlasbl,
CKOpOCMb  XUMUYeCcKol peakyuu, TpeaenbHO pomyctuMas konmeHTpauus (ITJK)
BEILIECTBA;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHATHH (cM. M. 1) u
MIPUMEHSThH 3TU OHATHUS MPU ONMKMCAHUM BEUIECTB U UX MPEBPAILICHUIA;

WCITOJIB30BaTh 3HAKW W CUMBOJIBI JJIs1 (PHIKCAIMK PE3yNbhbTaTOB HAOIIOICHUMH,
cocTaBlieHUsI (pOpMyJT BEIIECTB M YPAaBHEHUW XMMHUUECKUX DPEaKIIMil, 3alUCH JTaHHBIX
yciioBuii 3a1a4. Mcnonabs3oBath 0003HaueHUs, uMeromuecs B [lepuonnueckoit cucteme u
Ta0JIUIE pACTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHUA.

ONPENIENATh BAJCHTHOCTh U CTENEHb OKUCICHHUS XUMHYECKHX BJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTAaBa; MPUHAIIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIACCY COEIMHEHUI € OMOPOIl HA ONIPEACIICHUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIE; BUJIBI
XUMUYECKON CBsi3U (KOBaJEHTHAsi, MOHHAsA, METa/UIMYecKas) B HEOPraHMYECKUX
COCIMHEHUSX; 3apsA]l MOHA IO XWMHUYECKOW (opMysie; XapakTep Cpellbl B BOJHBIX
pacTBOpax KHCJIOT W IIEJIOYEH, mun Kpucmaiiuieckou peueémrKu KOHKPEmHOo20
gewjecmaa,

packpeiBath  cmbicn  [lepmogmueckoro 3akona .M. Mengeneesa u
J€MOHCTPUPOBATH €r0 IOHUMAHUE: ONUCLIBAMb U XAPAKMEPU308ams TAOINUHYIO (opMy
[Tepuoauyeckoil CHUCTEMBl XUMHUUYECKHUX DJIEMEHTOB: pa3jiuyaTh TMOHSTUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mobounass noarpynmna (b-rpynma)», mansie u Oombliue
MIEPUOJIbI; COOMHOCUMb 0003HAUYECHHSI, KOTOPbIE UMEIOTCS B MEPUOANYECKON Tabiue, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YUCIIO AJIEKTPOHOB M PACIIPEICNICHUE UX MO AJIEKTPOHHBIM CJIOSIM);
00bsCcHAMb O0IIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHUYECKUX DJIEMEHTOB U
UX COCIMHEHUN B MPEeNIaX MAJIbIX IEPUOJIOB U TJIABHBIX MOATPYIII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHYECKUE  DJIEMEHTBhI; HEOPraHUYECKHUE  BEIECTBA;

XUMHUUYECKHE peakiuu (10 YUCIIy U COCTABY YHYACTBYIOIIHUX B PEAKIIUU BEIIECTB, MO

TerioBoMy 3h@dekTy, M0 U3MEHEHUIO CTEMEeHEW OKHUCICHUS XUMHYECKUX

AJIEMEHTOB) C ONIOPON Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) O0IIME U CreNU(PUIECKHE XUMUYECKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkKIAs OMUCAHUE MPUMEPAMH MOJICKYJSAPHBIX H
MOHHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI;

COCTaBJISATh YPaBHEHUS JICKTPOJUTHUYECKON THUCCOLMAIIMU KHUCIIOT, IIeJIodYel U
COJICH; TIOJIHBIC W COKpAIlEHHbIC YPaBHEHHS pPEaKIMii MOHHOTO OOMEHa; ypaBHEHUS
peaKkIuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE IEHETUUECKOM CBSI3M MEXK/y BEIIECTBAMMU
Pa3JIMYHbBIX KJIACCOB;

packphIBaTh CYIIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit
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MOCPEJICTBOM COCTABJICHMSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHHS XHMHYECKHX TMPEBpAIICHUN TIOCIe MPEeABAPUTEIHHOTO
00CYXJIEHUSI C Ie1arorom;

BBEIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O W MOJBSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEeHTa 1Mo (opMyse COSAUHEHUS; MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUYECKON pEakInH C
OTOPOI Ha aJTOPUTM;

CJIeIOBaTh TNPaBWJIAM IOJIb30BAaHUS XHUMHUYECKOM MOCynod u 1abopaTOpHBIM
o0opyJ0BaHHEM, a TaK)Ke MpaBUJiaM OOpAIllEHHsS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIIUSIMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO MOJYYESHUIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIECTB (AMMHUaKa M YIIICKUCIIOro ras3a);

MPOBOJUTh PEAKIUH, MOATBEPKIAIONMINE KAYeCTBEHHBIM COCTaB Pa3IUIHBIX
BCIIIECTB: PACIO3HABATh OMNBITHBIM IYyTEM XJOpUI- OpoMHA-, WMOAWUI-, KapOoHaT-,
docdart-, cunmkar-, cynbdhar-, THAPOKCHI-HOHBI, KATHOHBI aMMOHUS M HOHBI N3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIIECTB;

MPUMEHATH OCHOBHBIC OTEPAIMA MBICIUTEILHON JCATEIBPHOCTH — aHAIW3 |
CHHTE3, CPaBHEHHE, 0000IIEHIE, CUCTEMATU3AIIHIO, BBISIBJICHUE TPUIUMHHO-CIICACTBCHHBIX
CBSI3€M — JJIs1 U3yUEHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIC
METO/IbI TO3HAHUS — HA0JII0ICHKE, U3MEPEHUE, MOICTTUPOBAHNE, IKCIIEPUMEHT (peaTbHbIN
u MBICJIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsunyecTBo 4acoB DJIeKTPOHHbIE
Buanl nesreJaLHOCTH
Ne HaunmeHnoBaHue pa3ieiioB K 0 (uudpossbie) 0GYHAIOIIXCS € VIeToM padoueii
n/n H TeM NPOrpamMMbl Bcero OHT%OJ"’H“e paKTﬁﬂquK"e oOpa3oBaTe/ibHbIE y DOIDAMMEL )l;ocmn;)}mﬂ
PaooThI PaooThI pecypebl porp
Pa3nen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
BricTpauBarth pa3BépHyTbIE
MUCbMEHHBIC U YCTHBIE OTBETHI C
Xumusi — BakHas 00J1acTh LEJIBI0 PA3BUTHS TTO3HABATEIBHBIX
€CTECTBO3HAHUS U Buommorexa HOK MOTHUBOB, HallpaBJICHHBIX Ha
1.1 . 5 0 2 https://m.edsoo.ru/7f4183 ’ .
MPaKTUYECKON 7c MOJTy4EHUE HOBBIX 3HAHHM 1O
JIeATEIbHOCTH YeJIOBEKa — XUMHH, HEOOXOIUMbIE AJIs
00BsACHEHHS HAOJI01aeMbIX
MIPOLECCOB U SIBJICHUI.
Jlnuasnor, HalpaBJIEHHBIN HA
OpPMHPOBAaHUE TOHUMAHUS
BemiectBa u xuMuueckue Bubmrotexa OK I(_II)CI-II)HOCI:”)[I/I Hay4HOI'O MMO3HAHUS
1.2 15 1 0 https://m.edsoo.ru/7f4183 ’
peakiuu 7c Pa3BUTHUSI MUPOBO33PEHUYECKUX
— MIPEACTABICHUI O BEILIECTBE U
XMMHYECKON PEaKInu.
Wroro no pazneny 20

Pa3nes 2.BakHeiilmme npeacTaBUTe 1M HEOPraHUYECKUX BelleCTB

becena, popmupyromas

21 Bo3ayx. Kucnopo. 6 0 0 Egggﬁggﬁgﬁﬁf 1183 AKOJIOTUYECKH IIeTIeco00pa3zHoe
[TonsiTre 06 oxcuaax 7 OTHOLLIEHUE K MPUPOJIE KAK
_ VMCTOYHMKY KM3HU Ha 3eMJIe.
bu6nmoreka [JOK Pemenne xumMuueckux 3amaqd
B I N
2.2 OAIOPOILLIOHATHE O 8 0 1 https://m.edsoo.ru/7f4183 CBSA3aHHBIX C OKPY>KaloIen

KHUCJIOTax U COJIAX

7c

MIPUPOAHO U CpeIon,
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HAIpaBJICHHBIX HA MTOBBIIICHNE
YPOBHSI 9KOJIOTUYECKOH KYJIbTYPHI,
OCO3HaHUsI INT00ATBHOTO XapaKkTepa
HKOJIOTHYECKUX MPOOJIeM U IyTei
UX PEIICHHUS MOCPEJACTBOM METOI0B
XUMHU.

2.3

OCHOBHBIE KJIACCHI
HEOPraHMYECKUX
COETUHEHUN

11

bubmuoreka [JOK
https://m.edsoo.ru/7f4183
7c

IIpoBeneHne XMMUYECKOTO
JKCIIEPUMEHTA C LIEJIBIO PAa3BUTHS
MHPOBO33PEHYECKUX
IIPEJICTAaBICHUN O BEILIECTBAX U
XUMHUYECKUX PEAKLUAX,
COOTBETCBYIOIUX COBPEMEHHYIO
YPOBHIO Pa3BUTHS HAYKU U
COCTaBJISIOLINE OCHOBY IS
ITIOHUMAaHUs CYIIIHOCTH Hay4HOU
KapTHUHBI MUpPa U NIPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHUS IPUPOJBI.

2.4

Bopa. Pacteopsl. [lonstue
00 OCHOBAHUSAX

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
7c

Jlnaior, HanpaBJIEHHBIN Ha
(hopMHUpPOBaHKE IKOJIOTHUECKOTO
MBIIUIECHHUS, Pa3BUTHE YMEHUS
HCIIOJIB30BAaTh €0 B
[I0O3HABATEIILHOU,
KOMMYHHKAaTUBHOM U COLIMAIBHON
IIPAKTHKE.

Hroro no pasgeny

30

Pasnen 3.1lepuoanyeckuii 3aKoH u

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE

CaKI MU

Ilepuoguueckasi cucrema xumnueckux 3j1eMeHToB /. . MenaesieeBa. Ctpoenne atomoB. XumMH4ecKasi

3.1

[lepuoauueckuii 3aK0H U
Ilepuoanueckas cucrema
XUMHUYECKHX AJIEMEHTOB /.

bu6mmorexa [IOK
https://m.edsoo.ru/7f4183
7c

becena, nanpaBienHas Ha
(dbopMUpOBaHHE [IEHHOCTHOTO
OTHOIIICHHS K OT€YECTBEHHOMY
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N. Menneneea. CtpoeHue
aToMa

KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HaCJICIUI0, TOHUMAaHHIO
3HAYCHUS] XUMHYECKOW HAyKU B
YKU3HU COBPEMEHHOTO O0IIECTBA.

XUMHYECKASA CBI3b.

Pemenne xuMmmyeckux 3ajad,
HaMpaBJICHHBIX HA Pa3BUTHE
uHTEpeca K 00y4eHUIo U

o e — bu6mmoreka [JOK MMO3HAHMIO, POPMUPOBAHUE
3.2 8 https://m.eds00.ru/7f4183 | OCO3HaHHOTO OTHOIICHHUS K
BOCCTaHOBHUTEIIbHBIE
ic npodeccuoHansHOMY BBIOOpPY U
peaxkuu
MIPOJIOJKEHUIO 00Pa30BaHMUS C
Y4eTOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTEHN K XMMUH.
bu6mmoreka [IOK
Wroro no pazneny 15 https://m.edsoo.ru/7f4183
/c
bu6mmoreka [JOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f4183
/c
OBIIEE KOJIMYECTBO UACOB 68
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9 KUIACC

Ne KosmmuecTBo yacos
DJIeKTPOHHbIE Bunnl gesireJJLHOCTH
HaunmenoBanmue
1| 2371€J10B 1 TeM K n (uu¢posbie) o0yyaromuxcs ¢ y4eTom
/ fl OrDAMMEL Bcero Oﬁl-lTpO.]IbeIe pﬁaKanecmle oOpa3oBaTe/ibHbIE padoueii mporpamMmbl
1| porp PADOTRI PaooTel pecypcsl BOCIIUTAHUS
Pa3nes 1.BemecTBo U XuMH4YecKHe peakiun
BricTpauBats
pa3BEPHYTHIE
NUCbMEHHBIE U YCTHBIE
OTBETHI C LIETIbIO
pa3BUTHA
IToBTOpEHME M
s bubmuoreka [JOK II0O3HABATEJIbHBIX
yri1yOieHue 3HaHu i
5 1 0 https://m.edsoo.ru/7f4la | MOTHBOB, HalIPABJIEHHBIX
OCHOBHBIX pa3zesioB
636 Ha TI0JTy4EeHHE HOBBIX
Kypca 8 Kkiacca o
3HAHUW IO XUMUH,
HE00XO0IUMBbIE TS
0OBSICHEHUS
HaOII0TaEMBIX TIPOIIECCOB
Y SIBJICHUU.
Jlnuasor, HarpaBIE€HHBIN
Ha (popMupoBaHUe
MMOHUMAaHMSI LIEHHOCTH
OcHoBHbIE bu6nuoreka [IOK Hay4YHOT'O MO3HaHMSI,
3aKOHOMEPHOCTH 4 0 0 https://m.edsoo.ru/7f4la | pa3BuTUA

XUMHUYCCKHUX pCaKL[I/Iﬁ

636

MHPOBO33PEHUECKUX
MPEJICTaBICHUMN O
BEIIIECTBE U XUMHUYCCKOM
pEeaKInM.
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PerieHre XuMHYECKUX
3aja4, HaIpaBJICHHBIX HA
pa3BUTHE UHTEpECa K
00yYeHHUIO U TIO3HAHMUIO,

DIEeKTpOJIMTHIECKAS
P bu6nmoreka [IOK dbopmHpoBaHUE
1. TUCCOLIMAIHA.
8 https://m.edsoo.ru/7f41a O0CO3HAHHOI'O OTHOIIEHHS
3 XVMHYECKUE PEAKIINU B
636 K npoeccnoHanTbHOMY
pacTBopax
BbIOOPY U MPOJIOJIKEHUIO
0o0pa3oBaHUs C yUeTOM
JUYHOCTHBIX HHTEPECOB U
CHOCOOHOCTEN K XUMUH.
Wroro no pazneny 17

Pa3zgen 2.HeMeTaJlJIBI M X COeAUHEHUSA

becena, popmupyromias
9KOJIOTUIECKU
nenecoodpasHoe
OTHOUIEHUE K IPUPOJIE
KaK UCTOYHMKY JKU3HU Ha
3emie, 0CO3HaHHUE

OO6111ast XapakTEpUCTHKA
2. m P P bubmuorexa LLOK LIEHHOCTH COOJIIOICHUS
XHMHYECKHUX DJIEMEHTOB 4 https://m.edsoo.ru/7f41a
1 paBmJI 6€30M1aCHOTO
VIIA-rpynnsl. ['anorenst 636
MOBEJICHUS TIPH
oOpareHuu ¢
BEIIECTBMH, a TaK K€ B
CUTYAITUSAX, YTPOIKAIOIITUX
3JI0POBBIO U KU3HU
JTIONEH.
OO011as xapaKkTepUCTHKA Pemrenne XuMuYecKmux
2 P P bubmuorexa [JOK
. XUMHUYECKHX DJIEMEHTOB _ 3a/1a4, HalpaBJIEHHBIX Ha
N 6 https://m.edsoo.ru/7f41a
2 VIA-rpynmel. Cepa u e€ pa3BUTHE CITOCOOHOCTH

COCOAMHCHU A

636

MPUMCHATH 3HAHUS,
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HoJTy4aeMble TIpU
U3YyUCHUH XMUMUH.
OO6cyxaeHue
rII00aLHOTO XapaKkTepa
IKOJIOTUYECKUX MPOOIIEM.

OO61mas xapakTepucTHKa

Pemenne xumMuaeckux
3aa4, HallpaBJICHHBIX Ha
pa3BUTHEC CIIOCOOHOCTH

bubnunorek K NIPUMEHSTh 3HAHUS
2. XUMHUYECKHUX HJIEMEHTOB bmaorexa LIO p ’
7 https://m.edsoo.ru/7f4la | moxy4aeMble IIpU
3 VA-rpynmsl. A30T,
636 M3YYECHUU XUMUHU.
dbocdop 1 UX CoeTUHCHHS
Ob6cyxneHne
100aIbHOTO XapakTepa
9KOJIOTHYECKHUX MpobIIeM.
Huanor, popMupyromui
OCO3HaHHE LIEHHOCTHU
OOmras xapakTepucTHKa YKU3HU, OTBETCTBEHHOTO
2 XUMHYECKHUX HJIEMEHTOB bubnmnorexka HOK OTHOILIEHHUS K CBOEMY
4' IVA-rpynnsl. Yrnepoa u 8 https://m.edsoo.ru/7f4la | 3X0pOBBIO, YCTAHOBKH Ha
KPEMHUI U UX 636 3/I0POBBIM 00pa3 )KU3HU,
COEIMHEHUS OCO3HAaHHE NOCIEACTBUM
U HETPUSATUE BPEIHBIX
MPUBBIUEK.
Wroro no paszneny 25

Pa3zgen 3.MeTaJJIBI M X COCAUHECHUSA

[EEY

OO01ue cBONCTBA
METAJIIOB

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

I'pynmneiBas pabora,
MOBBIILIAIOIAs] HHTEPEC K
IIPAKTUYECKOMY
W3Y4YEeHUIO podeccuii u
TpyZAa pa3Iu4HOIo poAa,
YBa)KE€HHE K TPYAY U
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pe3ylbTaTaM TPyI0BOi
JeSATETbHOCTH, B TOM
YyCclie HA OCHOBE
PUMEHCHUS
pEeIMETHBIX 3HAHUI 110
XUMUH.

Baxueiimme MeTaminsl U
UX COEMUHEHUSI

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

['pynnsiBas pabora,
NOBBILIAIOIIAS UHTEPEC K
IPAKTHYECKOMY
u3y4deHuto npodeccuii u
TpyZAa pa3aIu4HOro poaa,
yYBa)XCHHE K TPYAy U
pe3yiabTaTaM TpYyAOBOU
JESATEIIBHOCTH, B TOM
YHCJIE HA OCHOBE
IIPUMEHEHUS
IIPEAMETHBIX 3HAHUM 110
XUMUH.

Hroro no paszueny

20

Pasznen 4. Xumusi u okpyxaomasi cpeaa

[EEY

BemectBa u MaTcpHraJibl B
JKHM3HH 4YCJIOBCKA

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

becena, popmupyromias
9KOJIOTHYECKH
1enecoo0pasHoe
OTHOILIEHUE K IIPUPOJIE
KaK HCTOYHHKY KH3HU Ha
3emire, 0CO3HaHNE
LIEHHOCTH COOJIIOACHUS
npaBui 6€30MacHOTO
MOBEJICHUS TIPH
oOpareHuu ¢
BEILIECTBMH, a TaK XKC B
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CUTYaIUsX, YTPOKAIOLINX
3/I0POBBIO U KU3HU
monei. O0cyxaeHne
BOITPOCOB, CBSI3aHHBIX C
OKpY>Karolle mpupoIHOM
CpENOM, 1JIs MOBBILLICHUS
YPOBHSI IKOJIOTUYECKOM
KYJIbTYpbl, OCO3HAHUS
rI100aNbHOTO XapaKkTepa
9KOJIOTMYECKUX MpobIIemM
U IyTel UX pelieHusl.

Htoro no pazneny 3
bubnuorexa [JOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumus, 8 kiace/ Kysunernosa H.E., Tutosa .M., I'apa H.H., Axuroneproe
obmectBo «M3narensctBo «IIpocBeiienne

» Xumus, 9 knacce/ ,Kysnernora H.E., TutoBa .M., I'apa H.H. Aknmonepuoe

obmectBo «M3natenbeTBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

AxmetoB M.A., I'apa H.H.Xumus: 8 kiacc: meroauueckoe mocooue. - M.:
Benrana-I'pad, 2014

AxmetoB M.A., I'apa H.H.Xumus: 9 kiacc: meroandeckoe mocooue. - M.:
Benrana-I'pad, 2014

Kysnenosa H.E., JIEskun A.H. 3agaunuk no xumuu: 8 knacc. - M.: Benrana-
I'pad, 2021

Kysnenosa H.E., JIEskun A.H. 3agaunuk no xumuu: 9 knacc. - M.: Benrana-
I'pad, 2021

TuroBa .M., EBctadbeBa E.W. Xumusi: HaBepCThIBaEM yMIYIIEHHOE:

nunakTudeckue matepuansl: 8-11 knaccel. - M.: Bentana-I"pad, 2007.
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