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[TOACHUTEJIBHAA 3AIINCKA

@enepanpHas pabodas mOporpamMma IO XUMHHM Ui OOyYaroIIUXCs C
3aJIep’KKOM ncuxudeckoro pa3sutus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO 00ILIETO
oOpa3oBaHMs MOATOTOBJIEHA Ha OCHOBe denepabHOrO TOCYIapCTBEHHOIO
o0pa3oBaTeIbHOTO  CTaHAapTa OCHOBHOro oo6miero ooOpaszoBanust (IIpukas
Munnpocgenienus Poccun ot 31.05.2021 r. Ne 287) (mamee — D@I'OC OO0O),
®denepanabHON aIaNnTUPOBAHHON 00pa30BaTEIbHON MPOrPaMMbl OCHOBHOTO OOLIETO
oOpa3oBaHus JUisl OOy4aroluXcs C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 310POBbS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosi6pst 2022 . Ne 1025), @enepanbHoii
paboueil mporpaMmbl OCHOBHOTO 0OmHIEro oOpa3oBaHUs MO YYEOHOMY MPEAMETY
«Xumus», PenepabHON MPOTPaMMbl BOCIIMTAHUSA, C YYETOM PACIPEAEIEHHBIX I10
KJlaccaM MpOBEpSieMbIX TpeOOBaHWI K pe3yapTaraMm oOcBoeHHs DenepanbHOi
aJlalITUPOBAaHHOW 00pa30BaTebHONM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs
JUis  OOydarolUXCsl C 3aEpKKOM IICHXMYECKOTO pPa3BUTUS U DIEMEHTOB
COZICpXKaHUsI, MPEJICTABICHHBIX B YHUBEPCAJIBHOM KOAU(PUKATOpPE IO XUMUH,
Konuenuuu mnpenonaBanus y4deOHOTo mpeamera «XHMHsS» B 00pa30BaTeNIbHBIX
opranuzanusx PO, peanusyrommx 0CHOBHbIE 00111€00pa30BaTeNIbHbIE MPOTPaMMBbI.

[IporpaMMa mo XuMUHM pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIY YYUTEIO B CO3[aHUU paboueil MporpaMMsl 10 y4eOHOMY TIPEIMETY.

YueOHbiii npenMer  «XHUMHS»  BXOAUT B MPEIMETHYHO  00JacTh
«EcTrecTBeHHOHay4YHble  MpeAMETb». B cucTtemMe  ecTeCTBEHHOHAYYHOTO
o0pa30BaHUs XUMUS KaK YYEOHBIA MPEIMET 3aHMMAET BaXKHOE MECTO B MO3HAHUH
3aKOHOB MPUPOAbI, (POPMUPOBAHUM HAYYHOM KapTUHBI MHUPA, CO3IaHUU OCHOBBI
XUMUYECKUX 3HAHUM, HEOOXOAUMBIX JUIsl TOBCEIHEBHOW JKWU3HM, HaBBIKOB
3I0POBOTO ¥ 0€30MACHOIO JJIsl YEIOBEKA M OKPYIKAIOIIEH ero cpeibl 00pas3a »KU3HHU,
a TAK)KE€ B BOCIIUTAHUU IKOJIOTMYECKON KYJIBTYPHI.

VYcnemHocTh U3y4eHuss XMMUM CBSI3aHa C OBJAJICHUEM XUMUYECKUM S3BIKOM,
coOmoieHreM TMpaBuil 0e30macHOW paboThl MPHU  BHINOJHEHHUH XUMUYECKOTO
DKCIIEPUMEHTA, OCO3HAHWEM MHOTOYMCIEHHBIX CBA3€d XUMHUU C JAPYTUMH
IpPEIMETAMHU IIKOJIBHOTO Kypca.

[Iporpamma BKJtOUaeT B ceOs OCHOBBI HEOPTAaHMYECKOW W OPraHUYECKOM
xumuu. ['maBHOW wuzaeell mporpaMmbl SIBISIETCS CO3JaHUE 0a30BOr0 KOMIUIEKCA
OTOPHBIX 3HAHUM MO XUMHH, BBIPAKEHHBIX B ()OpME, COOTBETCTBYIOIIEH BO3PACTY
oOy4Jaronmxcs U UX 0coObIM 00pa30BaTEIbHBIM TOTPEOHOCTSIM.

B coxmepxaHuum JaHHOTO Kypca MPEICTaBIE€Hbl OCHOBOIOJAraroIInue
XUMHUYECKUE TEOPETUUECKHUE 3HAHUS, BKIIOYAIOIINE U3yUYEHNE COCTAaBa U CTPOCHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHUS, IPOrHO3UPOBAHHME CBOWCTB
BEILECTB, UCCIEIOBAHUE 3aKOHOMEPHOCTEM XMMHMYECKUX NPEBPALLECHUN U IIyTeH
YOPABJIEHHS UMH B LEJISIX [TOJYYEHHUS BELIECTB U MAaTEPUAIIOB.



TeopeTndeckyr0 OCHOBY H3y4YE€HUsI HEOPraHMYECKOM XHMHHU COCTABIISIET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepumonmnueckuin 3akon J[.MI. MenneneeBa c
KPaTKMMH CBEJICHHUAMH O CTPOCHHHM aToMa, BUJAX XHUMHUYECKOM CBSI3H,
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEAKIU.

B wu3yueHum Kypca 3HaAuMTeNbHas pPOJb OTBOJUTCA XHUMHYECKOMY
IKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JaOOpaTOPHBIX padOT, OMHCAHUIO
pEe3yibTaTOB YYEHUYECKOTO HKCIIEPUMEHTA, COOJIOJEHUI0O HOPM M MpPaBUI
0e3omacHol paboThl B XUMHYECKOH J1abopaToOpum.

Peanuzanus pgaHHOW mporpaMMmbl B Tpoliecce OOydYeHHs TO3BOJIUT
oOyuarorumcst ¢ 3[1P ycBouTh KitoueBble XMMHUYECKUE KOMIIETEHIIUU U TOHSThH
pOJIb ¥ 3HAYEHHE XUMHU CPEIH IPYTHX HAYK O MPUPOJIE.

N3ydyenne XumMuu croco0cTByeT (POPMUPOBAHUIO Y OOYUAIOIIUXCS HAYUYHOTO
MHUPOBO33PEHUS, OCBOEHUIO OOIIEHAYYHBIX METOIOB (HAOJIOJIEHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE), OCBOCHUIO IIPAKTUYECKOTO MPUMEHEHU ST HAYUYHBIX
3HAaHUM, OCHOBAaHHOTO HAa MEKIPEIMETHBIX CBA3AX C mpeaMeramu « OKpyKarolun
Mup», «®@usuka», «buonorus», «l'eorpadpus», «Maremarukay u (opmMupyer
KOMIIETEHIIMU, HEOOXOAUMBbIE [ MPOJOJDKEHUST oOpa3oBaHusi B 00JacTu
€CTECTBEHHBIX HayK.

N3yueHune XuMuM CHOCOOCTBYET pa3BUTHIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXeHMs, (PYHKIMOHAJIBHON TIPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKHU aHAJIU3UPOBATh MH(OpPMAIIUIO, MPEJACTABICHHYIO B
paznuyHblx  (popmax. 3HAUMMOCTh MpeaMeTa Il Pa3BUTHS  KU3HEHHOU
KoMIieTeHIK oOyuatomuxcs ¢ 3I11P 3akmtodaercs B yCBOCHMH OCHOBBI XUMHUYECKUX
3HaHUW, HEOOXOAMMBIX [UIsl TOBCEAHEBHOM JKM3HU; HAaBBIKOB 3J0pPOBOTO H
Oe3omacHOro Il 4eJOBeKa M OKpyKalolled ero cpeiasl oOpasa KHU3HH;
(OpMHUPOBAHUHN IKOJIOTUYECKOUN KYIBTYPBI.

[Iporpamma oTpaxkaeT coaepkaHue oOy4eHHs MpeaIMeTy « XUMUSL» C YUYETOM
0coObIX oOOpa3oBaTeNbHBIX MOTpeOHOCTeN oOyuarommxcs c¢ 3I[IP. Osnanenue
y4eOHbIM MPEIMETOM «XHUMHs» MPEACTABIAECT ONPEIEICHHYI0 TPYAHOCTh IS
oOyuatommuxcst ¢ 3[IP. D10 cCBS3aHO C OCOOEHHOCTSMHM  MBICIUTEILHON
NEeATEIbHOCTH, TEPUOJUYECKUMU KOJIEOaHUSMU BHHMAaHHS, MajbiM O00bEMOM
naMaTH, HEJOCTaTOYHOCThIO  OOIero  3amaca  3HAHWM,  MOHHUXKEHHBIM
MO3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

JIyist ipeotoyieHnsi TPYIHOCTEH B M3YYCHHHM y4eOHOTO MpeaMeTa «XUMHUH
HeoOxomMMa amanrtanus o0beMa U XapakTepa ydeOHOro Marepuaia K
MO3HABATEJIIbHBIM BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYYAIOIIMXCS, Y4YeT HX
OCOOCHHOCTEM pAa3BUTHS: HCIOJIb30BAHUE AJNTOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0KHEHHE U3y4aeMOro MaTepuana.

[Ipy w3ydeHHH XUMHH HEOOXOJUMO OCYUIECTBIIATH B3aMMOJCHCTBHE Ha
TOJINCEHCOPHOM OCHOBE.

Teopetnuecknii  maTepuanl  PEKOMEHAYETCs  M3y4yaTb B IIpolecce
MPAKTUYECKOM JEATEIbHOCTA. BO3MOXKHO BBIAECIEHUE OTAEIbHBIX YPOKOB Ha
pelieHne 3a1a4 B CBSI3M CO CJIOXKHOCTBIO aHajiu3a Tekcta odyuatommmucs ¢ 3I1P.
Opranuyeckoe €IMHCTBO IPAKTUYECKOM W  MBICIUTEIBHOW JIESITENbHOCTH
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oOydJaronmxcss Ha ypoKax XHUMHHU CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY
YCBOCHUIO Oa3MCHBIX XUMHYECKHX 3HaHUW W ymeHuil. Oco0oe BHUMaHHE MpU
W3YUYCHUU XUMUHU YACISICTCS U3YUCHHUIO «CKBO3HBIX» MOHATUNA W (HOPMHPOBAHUIO
HaBBIKa CTPYKTYPHUPOBAHUS MaTepHaIa.

[enwn u 3a7aun U3ydeHUs y4eOHOTO TIPeAMETa « X MU

OOmue nenu u3ydeHusi ydeOHOro mpeamera «XHUMUs» MPEJCTaBICHbI B
denepanbHO pabodeil mporpaMMme OCHOBHOTO o0miero ooOpa3oBanus. OHH
aKTyaJIM3UPOBaHbl C YYETOM HOBBIX IMPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHusl, HAIIPaBICHHOCTH 00YUYEHUS HA Pa3BUTHE U CAMOPA3BUTHUE JIMUHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KyIbTypbl. OOydYeHHe YMEHUIO YUUTHCS U
POJ0JKATh CBOE 00pa30BaHHME CAaMOCTOATENbHO B HACTOSIIEE BpEMs SIBISETCS
OJIHOM M3 BOKHEUIUX PYHKIIUN YUEOHBIX TPEAMETOB, B TOM YHCIIE U «XUMHUN.

st oOyuarornuxcest ¢ 311P, Tak ke, Kak U Jyisl HOPMaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBamBaIOIIMX OCHOBHYIO  00Opa3oBaTelbHYI0  IPOTPaMMY,
JIOMHUHHUPYIOIIEe 3HaYeHHE MPUOOPETAIOT TaKKe ENH, KaK:

GopMuUpOBaHHE HWHTEIJIEKTYadbHO pPa3BUTOM JUYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY  TPHUHSATHIO  pEHICHWH,  CIOCOOHOM
aIaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSM KU3HU;

HaIpaBJICHHOCTh OOYYEHHUSI HA CUCTEMAaTUYECKOE MPUOOILIECHNUE yUalluXCs K
CaMOCTOSITENIbHOM TO3HABATEIbHON ACSITETbHOCTH, HAyYHBIM W MPAKTHUECKUM
METOJIaM TO3HaHUsI, (POPMUPYIOIMIUM MOTHBALIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

obecrieueHue yclIOBUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO OO0YyJarolUMUCs
OTbITa PAa3HOOOPA3HON NEATENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3ITUYHBIX BUJOB IS TEIILHOCTH;

dbopMupoBaHUE YMEHUN OOBSCHATH W OICHHUBATH SIBJIICHUS OKPYXKAIOIIETO
MHpa Ha OCHOBAaHHWH 3HAHUH U OIBITA, MOJTYYEHHBIX MPU U3YYCHUH XUMUU;

dbopMupoBaHue y 00ydaromuxcsi TyMaHUCTHYECKUX OTHOIIICHUA, TOHUMaHUS
[EHHOCTH XMMUYECKUX 3HAHWN JJIs1 BHIPAOOTKH SKOJOTHYECKH IEJIECO00pa3HOro
MIOBEICHUS B OBITY U TPYIOBOM IEATEIHHOCTH B IIENIIX COXPAHEHUS CBOETO 37I0POBBS
Y OKPYKaKOLIEW IPUPOIHOU CPENBI;

pa3BUTHE MOTHUBALIMM K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHMS OOILEYENIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOQUiIsS M HAMPaBICHHOCTH JaJbHEHIIIETO
oOy4eHusl.

Kypc HampaBieH Ha pelieHHe CICAYONMX 3a7a4, OO0eCreYnBaONINX
peanu3aiulo JTUIYHOCTHO-OPUEHTUPOBAHHOTO M JIEATEILHOCTHOTO TOJXOJO0B K
oOyuennto xumuu oOydatonuxcsi ¢ 3[IP Ha ypoBHE OCHOBHOTO 0OIIIEro
o0pa3oBaHus:

dbopMHpoBaHKE IEPBOHAUATBHBIX CUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, MX TMPEBpPAlICHUSX M MPAKTUYECKOM TNPUMEHEHHH; OBJIAJICHUE
MOHATUHHBIM aNapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;



0CO3HaHUE 0OBEKTUBHOM 3HAYMMOCTH OCHOB XMMUYECKOM HAyKH Kak 00acTu
COBPEMEHHOIO €CTECTBO3HAHUS, XUMUYECKUX MPEBPAIICHUI HEOPTraHUYECKUX U
OpPTraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBJICHUM KMBOM U HEKUBOU MIPUPO/IBI;
yr1yOieHue npeACTaBIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJQJICHUE OCHOBAMHM  XHUMHUYECKOH TPaMOTHOCTH:  CIOCOOHOCTBIO
aHaJM3UPOBATh U OOBEKTUBHO OIICHUBATH >KU3HCHHBIC CUTYallUU, CBSI3AHHBIC C
XUMUEH, HaBBIKAaMU O€30MMacHOTO OOpalleHHsl ¢ BEIIECTBAMHM, UCIOJIb3YEMbIMU B
MOBCEAHEBHOMN JKU3HU; YMEHHEM aHAJM3UPOBATh M IUIAHUPOBATH SKOJIOTUYECKU
0e30macHOe MOBEJECHUE B LEISAX COXPAHEHUS 3/I0POBbs U OKPYKAIOIIEH Cpebl;

dbopMUpOoBaHHME  YMEHUW  yCTaHABIMBAThb CBSI3U  MEXKAY  pEalbHO
HAOJIOJaeMBbIMU XUMHUYECKUMHU SIBJICHUSIMU U TPOLECCAMH, MPOUCXOIAIIUMU B
MUKPOMUPE, OOBSICHATH MPUYMHBI MHOTO0Opasusi BEIIECTB, 3aBUCUMOCTb HX
CBOMCTB OT COCTaBa M CTPOEHHUSI, a TAK)KE 3aBUCUMOCTh IPUMEHEHHUSI BEMIECTB OT UX
CBOMCTB;

MPUOOPETCHUE ONbITa HCIOJB30BAHUS PA3UYHBIX METOJOB H3yUYCHUS
BEILIECTB, HAOMIOACHUS 3a HMX NPEBpAIICHUAMH MPU TMPOBEICHUM HECIOXHBIX
XUMHUUYECKUX HKCIIEPUMEHTOB C UCTOJIB30BaHUEM JITA0OPATOPHOTO 00OPYIOBAHUS U
pudOpPOB;

dbopMupoBaHUE MPEICTABICHUN O 3HAYCHUN XUMUYECKON HAyKU U PEUICHUU
COBPEMEHHBIX JKOJIOTHYECKUX TMpo0ieM, B TOM 4YHCIE B MPEAOTBPAIICHUN
TEXHOTEHHBIX U IKOJIOTUYECKUX KaTacTpod.

OcobGenHocTH 0TOOpPA U aaANITALMH Y4eOHOT0 MaTepuaJia o XUMHHU

OO6yueHune yueOHOMY npeaMeTy « XUMHUsD HEOOXO0IMMO CTPOUTH Ha CO3TaHUHU
ONTUMAJIbHBIX YCIIOBUU ISl YCBOEHUS MPOTPAMMHOI0 MaTepualia 00yqaronMMUICs
c 3IIP. bosbiioe BHUMaHKE TOJBKHO OBITH yAEIEHO 0TOOpY yueOHOTO MaTepuaa B
COOTBETCTBUM C TMPUHIUIOM JOCTYIHOCTH MPU COXpPaHEHHUU 00IIero 0a30BOTro
ypoBHs. OH JOJDKEH MO COJEpKaHUI0 U 00beMy OBbITh aJanTUPOBAHHBIM JIJIs
oOyuaronuxcst ¢ 3IIP B cooTBeTcTBMM € HMX OCOOBIMH 00pa30BaTEIbHBIMU
noTpedHocTsIMU. CreyeT O0JIETYUTh OBIAJCHUE MAaTepUaIoM OOyYarOUIMMUCS C
3I1P mocpencTBoM €ro AETaibHOTO OOBSICHEHUSI C CUCTEMAaTHUUYECKHUM IMOBTOPOM,
MHOTOKPATHOW TPEHUPOBKOW B NPUMEHEHUHN 3HAHUM C UCIIOJIb30BAHUEM MPUEMOB
ITOPUTMHU3AIIMY U BU3YaJbHBIX OMOpP, O0YUYEHUsI CTPYKTYPUPOBAHUIO MaTepHuaa.

Bosnbiioe 3HaueHue AJis1 MOJHOLIGHHOTO YCBOGHHUS y4eOHOro Marepuala
HMMEET OMopa Ha MEXIPEAMETHBIE CBSI3M BOIIPOCOB, U3yYaE€MbIX B JTAHHOM KypcCe, C
TakKUMH y4eOHbIMU TpenMeramu kKak «['eorpadus», «Dusuka», «buomorusy.
[To3Bomsisi paccMaTpuBaTh OJWH W TOT K€ yUEOHBIM MaTepHwall ¢ Pa3HBIX TOYEK
3peHUs, MeKITPEAMETHBIC CBSI3U CITIOCOOCTBYIOT €r0 JIy4IlIeMy OCMBICICHHIO, OoJiee
MPOYHOMY 3aKPEIJICHUIO MOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipu moArOTOBKE K YpOKaM YUUTENh TOJDKEH TPETyCMOTPETh (HOPMUPOBAHHE
y oOydJarommxcsi YMEHUH aHaJu3upoBaTh, CpaBHUBAaTh, 0000IATh H3y4yaeMbIi
MaTepual, MIaHUPOBATh MPEACTOSIIYI0 padOTy, OCYIIECTBIATh CaMOKOHTPOJIb.
Heo0xoauMO MOCTOSIHHO CJEAWTh 3a MPABHIBHOCTBIO peueBOro OGopMIIeHHUs
BbICKa3bIBaHU# oOyuarommuxcs ¢ 3I1P.



B cBsi31 ¢ 0COOEHHOCTSIMU MOBEJIEHUSA U JIeATeTbHOCTH, oOydatoutuxcs ¢ 3[1P
(pacTOpMOKEHHOCTh, HEOPTAaHU30BAHHOCTH) HEOOXOIUM CTPOKAUIINNA KOHTPOJb
COOMIOICHNS TIPAaBUJ TEXHHUKH OE30MACHOCTH TpPU TMPOBEACHUU JTAOOPATOPHBIX
paboT B XMMUYECKOM KaOUHETE.

IIpumepHbIe BUABI AesiTeIbHOCTH o0ydyaromuxcs ¢ 3I1P, 00ycioBiieHHbIE
0co0bIMH  00pa30BaTEJIbHBIMM  INOTPEOHOCTSIMH M o0ecneyuBaKOIIHe
OCMBICJICHHOE OCBOCHHE COJePKAaHUM 00pa30BaHMs N0 NpeaMeTy « XHUMHUD)

Coneprxanue BUJIOB jesTenbHOCTH oOydaromuxces ¢ 3[1P Ha ypokax xumuu
OTIPEJIEISIETCS X 0COOBIMH 00pa3oBaTeIbHBIMU TOTpEeOHOCTIMU. [ToMUMO IMPOKO
ucnosb3zyembix B @OIT OO0 oOmux /17151 BceX 00yUaromuxcsi BU0B €SI TEIIbHOCTH
CIIelyeT YCWIHTh BHUJbI ACSATENbHOCTH, CIEUUPUYHBIC Ui JAHHON KaTeropuu
oOyuaromuxcs, JUid O0OECIEYEHUs] OCMBICIIEHHOTO OCBOCHMS  COAEpKaHUs
o0Opa30BaHUs MO MPEAMETY: YCUICHUE PEIMETHO-TIPAKTUYECKON AESITENbHOCTHU C
aKTUBHM3allME€l CEHCOPHBIX CHUCTEM; YEpElOBaHHWE BUJOB JICSITEIIBHOCTH,
3aJIEMCTBYIOIINX PA3JIMYHbIE CEHCOPHBIE CUCTEMbBI; OCBOCHHE MaTepHalia C OIOpon
Ha QIrOpUTM; «IOIIArOBOCTH» B M3YYEHHHM Marepuaia; HCIOJb30BaHHUE
JIOTIOJIHUTEILHON BU3YaJIbHOW OMOpbl (TJIaHbI, 0OOpaslbl, CXEMBbI, I1a0JOHbI,
onopHsie TadauLkl). s pa3sutus y ooyyatomuxcs ¢ 3[1P ymenus nenarb BEIBOBI,
(bopMHpOBaHUS IPAMOTHOTO PEYEBOr0 BBHICKA3bIBAHUSI HEOOXOIUMO MCIOJIb30BaTh
omopHele cimoBa W kiaume. Oco0oe BHUMAaHHE CIEAYET YACIUTh OOYUYEHHUIO
CTPYKTYPUPOBAHUIO MaTepuaja: COCTABIEHUE PUCYHOUHBIX U BEPOAJLHBIX CXEM,
COCTAaBJICHME TaOJMIl, COCTaBJICHHE KJIaccuPUKanmuu ¢ O0O0O03HAYECHHBIMHU
OCHOBAHMSIMU JIJIS KJIaCCU(PMKALIUY Y HATIOJIHEHUE UX TIPUMEPAMHU U JIp.

[IpumepHass TeMatnueckas U TEPMHUHOJIOTHYECKAs! JIEKCMKA COOTBETCTBYET
dOIT OO0O0.

Hnst obyuaromuxcsi ¢ 3[IP cyiecTBeHHBIMU SIBIIIOTCS IPUEMBI PabOTHI €
JIEKCUYECKHM MarepuaioM no mnpeaMmery. IIpoBoautcs crnenuanbHas padoTta 1o
BBEJICHHUIO B aKTUBHBIN CIIOBaph 00YUYAIOMIMXCA COOTBETCTBYIOLIEH TEPMUHOJIOTUU.
N3yyaeMble TEpMHHBI BBOJSTCS Ha IOJHCEHCOPHOM OCHOBE, 0O0s3aTesibHa
BU3YaJIbHAs MOJJIEPIKKA, AITOPUTMBI PAOOTHI C OIIPEIETIEHUEM, OTIOPHBIE CXEMBbI JIJIS
aKTyalIu3aluu TEPMUHOJIOTUH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBun ¢ denepanbHbiM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHapTOM OCHOBHOTO 00111ero 00pa3oBanus y4eOHbIN peaMeT « XUMUD) BXOIUT
B TMpPEIMETHYI0 007acTh «ECTeCTBEHHOHAYUYHBIE TMIPEAMETBD» U  SIBISETCS
00s13aTEIBHBIM TSI H3yYCHHUS.

VY4eOHbIM MIIaHOM Ha €€ u3yueHue oTBe/ieHo 136 yueOHBIX 4acoB — 1o 2 4 B
HEJENIo B 8 U 9 Kjaccax COOTBETCTBEHHO.

Conepxanue  yueOHOro TmpeaMeTa «XUMHS», TMPEACTaBICHHOEC B
®denepanbHOil paboueil mporpamme, coorBeTcTByeT @I'OC OO0, pazpaboTaHo C
yuetoM DenepanbHON OCHOBHOM 00pa30BaTesIbHON MPOrpaMMbl OCHOBHOTO OOIIEr0
oOpa3oBaHus MO y4eOHOMY mpenMery «Xumus», cooTBeTcTByeT dDenepalibHON
aJlanTUPOBAHHONM OCHOBHOW 00pa30BaTENbHOM MPOrpaMMe OCHOBHOI'O OOILEro
o0Opa3oBaHus 00YUAIOIIUXCS C 33J€PIKKOM MCUXUYECKOTO PA3BUTHSI.



COHEPXXAHUE YUYEBHOI'O [IPEJMETA «XWUMMW»

COJEPXXAHUE OBYYEHNMA B 8 KITACCE

[lepBoHavYa/IbHBIE XUMUYECKUE TTOHITHS

[Ipeamer xumuu. *Posb XuMuM B XKU3HM uenoBeka.™ Tema u BemiecTsa.
duzryeckre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHHE BEIECTB. *XuUMUS B
cuctemMe Hayk.* Ywucrteie BemectBa M cMecd. CnocoObl pasjiefieHus CMecei.
[IpaBuna OGe3zomacHOoro oOpailleHUMss C  BeleCTBaMM MW JabOpaTOpHBIM
obopynoBanueM. *TloHaTre 0 METO/Iax MO3HAHUS B XUMUU.*

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE DJIEMEHThl. 3HAaKH (CUMBOJIbI)
XUMHUUYECKUX 3JieMeHTOB. OTHOCHUTENIbHAs aTOMHasi macca. [IpocTeie U ClI0XKHBIE
BeIIeCTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckass (Gopmyna. BaleHTHOCTh aTOMOB XHUMHUYECKHUX JJIEMEHTOB.
*3aK0oH MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHAS MOJEKYJsipHAs macca.
MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUHU.

du3znveckue U XUMUYECKUE SBIICHHsS. Xumuueckas peakuus. [IpusHakm
XUMUYECKUX pPEaKUHil. YpaBHEHHUS] XUMUYECKUX PEAKIHUA. 3aKOH COXpPaHECHUS
Macchl  BemiecTB. Kiaccudukanus XMMHYECKMX — peakuuit  (COequHEHUs,
pa3NoKEeHMs, 3aMeIIeHUs, 0OMEHa).

XUMUYECKUN JKCIIEPUMEHT: 3HAKOMCTBO C XHUMHMYECKOW IIOCYAOW, C
npaBwiaMd paboThl B Jaboparopuu U MpUEMaMH OOpaIleHUs C J1abopaTOPHBIM
o0opyIoBaHWEM; M3y4YeHHME U OmNucaHue (U3NYSCKUX CBOWCTB 0O0Opa3lioB
HEOPraHWYEeCKUX BEIIECTB; HaOMoAeHHE (PU3MYECKUX (TIJIaBJICHUE BOCKA, TasHUE
JbJa, paCTUPAHUE caxapa B CTYyIKE, KATIEHWE U KOHJEHCAIIUS BO/bl) U XUMHUYECKUX
(ropeHue cBeuyM, MPOKAIMBAHUE MEIHON MPOBOJIOKHU, B3aMMOJICHCTBHE Mella C
KHCJIOTOW) SIBJICHUM, HaOJII0/IEHHE U OMTMCaHUE TTPU3HAKOB MPOTEKAHUS XUMHUECKUX
peakimii (pa3joKeHUe caxapa, B3aUMOJICUCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM
Oapwusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMMOEICTBHE KeTe3a
¢ pactBopoM cosu menu (I1));u3ydenne crmocoO6oB pazmeneHus: cMeceit (C TOMOIIBIO
Marauta, (GUIBTPOBAaHWE, BBIIAPUBAHWE, AUCTWULIHSI, XpomaTorpadus),
MIPOBEJICHUE OYKMCTKH TMOBAapPEHHON COJIM; HAOJIOJIEHUE U OMKMCAHUE PE3yIhTaTOB
MPOBEICHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MAacChl; CO3/IaHUE
MoeJIeld MOJIEKY (IIapOCTEPKHEBBIX ).

Baxueimme npencraBuTeNM HEOPraHMYECKNUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — anmeMeHT U mpoctoe
BelecTBo. HaxoxneHue kucinopoaa B mpupone, (U3MUECKHME U XUMHUYECKHE
CBOMcTBA. Peakiuy ropeHust MpocThIX U CIOXKHBIX BemiecTB. CrocoObl MOoTydeHUs]
KHUCIopoJa B Jaboparopuu *M IpPOMBILUIEHHOCTH.™ IlpumeHeHue Kuciopoaa.
ITonsitue 06 okcunax. KpyroBopot kucinopoaa B nmpupoae. *O30H — ajioTpornHas
Moau(UKaLHSL KUCIOPO/a.

TemnoBoii 3¢h(deKkT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHHS,
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DK30- M DHAOTEPMHUYECKUE pEaKkiuu. TOIIMBO: Yroib M METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMTAPHUKOBOTO 3(pdekTa, pazpyiieHne 030HOBOTO CIos.*

Bopopon — snement u mpocrtoe BemecTBO. Haxoxnenue Bomopoaa B
npupoze, GU3NIecCKue W XMMUYECKHE CBOWCTBA (HA MpUMEpEe B3aWMOCHCTBUS C
HEMETAIJIaMH ¥ OKCHUJaMH METAJJIOB), MPUMEHEHHE, *CIOCOOBl MOMydeHUs.™
[ToHsiTHE O KUCTOTAX U COJMSIX.

KonnuecTso Bemectsa. Moiib. MossipHast Mmacca. 3akoH ABoraapo. MossipHbIii
00béM razoB. Pacuersl mo xummuueckoi ¢opmyse. Pacderpl MaccoBod 0y
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHHMH, KOJUYECTBA BEIIECTBA, MOJSPHONW MAaccChl,
MOJISIPHOTO 00OBbeMa ra3zoB. Pacy€Tbl o XUMUYECKUM YPABHEHUSM.

*®duznueckue cBoiicTBa BoAbl.* Boma. Ee cocrtaB, cTpoeHHe U MOJICKYIIBI.
*Boma kak pactBoputenb.* PactBopbl. *IloHATHE O HaCBHIIEHHBIX U
HEHACBIINIEHHBIX pacTBopax. [loHsTHE pacTBOpuUMOCTH BemlecTB B Boje.* Pacuer
MacCOBOM JI0JIM BEIIeCTBA B pacTBOpe (MpolleHTHAas KOHIEHTpaiwus). MaccoBas
JIOJIs1 BEIIECTBA B pacTBOpe. *XMUMHUYECKHE CBOMCTBA BOJIBI (Pa3iioKeHUE, peaKIuu
C HaTpueMm, OKCHJIOM Kanblus, okcuaoM cepbl (IV) peakiuum ¢ Meramiamu,
KUCJIOTHBIMH U OCHOBHBIMH OKcujiaMu ). [Tonatue o0 ocHoBanusix. Posib pacTBopoB
B NPUPOJIE U B KU3HU ueloBeka. KpyroBopor Boabl B mpupoje.™ 3arpsi3HEHUE
NpUPOJIHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Baxnelimme kiacchl HEOpraHMYecKux coeauHeHui. Krnaccudukanus
HEOPTraHWYECKUX coenuHeHui. OKCUAbL: cOCTaB, kKiaccupukaius (KUCIOTHbIE,
OCHOBHBIC, *aMdoTepHbIe, HecoeoOpa3yrolue - Ha mpuMepe okcua yriaeposa (11)
u okcuga azora (Il)), Homenknarypa.* *[lomydeHne* u XUMUYECKHE CBONCTBA
OKCUJIOB (B3aMMOJICUCTBUE C BOJOW, KHUCIOTaMu, Inenodamu). OcHOBaHUSI.
Knaccudukanums  ocHoBaHMWi: mETOYM W HEPACTBOPUMBIE  OCHOBAHWUSI.
Howmenkiatypa ocHoBanui. Du3nyeckre M XHUMHUYECKHUE CBOWCTBA OCHOBAHMM
(B3aMMOJEICTBHE C OKCHJAAMHU HEMETAJJIOB, KUCIOTaMH, coisiMu). *Tlomyuenue
OCHOBaHUM.™

Kucnotel: cocraB, knaccuukanusi, HOMEHKIATypa, (uanyeckue Hu
XUMHUYECKHE CBOWCTBA (B3aMMOJACHCTBHE C METa/UlaMH, OCHOBHBIMH OKCHIAMU,
OCHOBAHMSIMHU, COJIIMH, Ha TPHUMEPE COJSTHOM M CEepHOM KHUCIOT), *CrocoObl
nonyueHust.* Psan aktuBHocTH MetawmioB H. H. bekeroa. Conu (cpennue):
HOMEHKJIaTypa coJjiel, *crmocoObl TMOJyYeHHS™, B3aUMOJACHCTBHE COJIEH C
MeTaJlJIaMU, KUCIOTaMHU, IIEJIOYaMHU U COJISIMU, IPUMEHEHUE.

[Tousitre 06 aM(pOTEPHBIX THAPOKCHAAX (Ha TPUMEPE IIMHKA ¥ *ATFOMUHUA®):
*XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U II€JI0YaMU, PA3JIOKEHNE
MIpU HAarpeBaHUM ) U MOJTy4YEeHHE.™

I'eneTnueckasi CBA3b MEXAY KIacCaMd HEOPraHUYECKUX COEAUHEHUM.
['eneTnueckue psbl.

XUMHAYECKUM DKCIIEPUMEHT: Kauye€CTBEHHOE OIPEACICHUE COACPKAHUA
KHCIIOpOJia B BO3/IyX€; MOJYyUYEHHUE U U3YUYEHUE CBOMCTB KHUCIOPOJa; HAOIIOACHHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HMKHOBEHUS U
IpeKpalieHusi ropeHus: (moxapa); O3HaKOMIIeHHEe ¢ oOpa3liaMH OKCHIIOB U
ONMHMCAHHE MX CBOMCTB; MOJIyYEHHUE U H3YUYEHUE CBOMCTB BOJIOpoja (TOpeHHeE);
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HaO0/IeHHe  O0paslloB  BEHIECTB  KOJMYECTBOM | MOJIb;,  HMCCJIEOBaHUE
OCOOCHHOCTEW  pacTBOPEHHS  BEMISCTB C  PA3JIMYHOM  PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MAaCCOBOM J0JIEM PACTBOPEHHOTO
BEILIECTBA; B3aUMO/ICHCTBUE BOJBI C METAJIaMU (HATPUEM U KaJIbIIUEM ) (BO3ZMOKHO
MCIIOJIB30BaHUE BUACOMATEPHUAIIOB); ONIPEICIICHUE PACTBOPOB KUCIIOT U IIEJI0YEH C
MOMOIIBI0O MHAUKATOPOB; HCCIEAOBAaHUE OOpa3lloB HEOPTraHMYECKUX BEIIECTB
pa3TUYHBIX KJIACCOB; HAOIIOICHNE N3MEHEHHUS OKPACKU WHIUKATOPOB B PACTBOPAx
KHCJIOT W IIesouel; u3ydeHue B3aumozeincTBusi okcuaa menu(ll) ¢ pacrBopom
CEpPHOM KHCJOTBHI, KHCJIOT C METaJJTaMU, PEAKIUA HEHUTpaau3aluu; IOTyUYCHHE
HEpPaCTBOPHUMBIX OCHOBAHHWM, BBITECHEHHE OJIHOTO METajula JIPyTMM M3 pacTBopa
COJIM;, pEIICHUE DSKCIePUMEHTANIBHBIX 3ajau Mo TeMmMe «BaxkHelme Kiaccel
HEOPTaHUYECKUX COEAUHEHUI.

[lepnonnueckuit 3akoH U [lepuonnueckas cuctemMa XUMHAYECKUX DJIEMEHTOB
J1. . MenpneneeBa. CtpoeHre aToOMOB. XUMHUYECKas CBsA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

[lepBbie MONBITKM KiIacCU(pUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsAThe o
IPYIIax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbBIE METAJUIbI,
rajioreHbl, THEPTHBIE ra3bl). *JIEMEHTHI, KOTOpble 00pa3yoT aM()OTEpPHbIE OKCUIbI
U TUAPOKCUIBL.™

Ilepuonnuecknii 3akoH. lleproguyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. 1. MenneneeBa. KopoTkomepuomnas u  *niauHHOMEpuoAHas™  (Gopmbl
[Tepunoanueckoit cucteMbl XuMudeckux 3neMeHToB 1. Y. Menneneea. [lepuoabr u
rpynnsl. @U3NYECKUil CMBICI OPSAIKOBOIO HOMEPA, HOMEPOB MEpUOAA U IPYIIIbI
DIIEMEHTA.

Crpoenne atomoB. CocTraB aroMHBIX snep. *M30Tonbl* DIEeKTPOHBI.
CrpoeHue 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBbIX 20 XUMUYECKUX 3JIEMEHTOB
[lepnognueckorn cucremsl [l. 1. MenneneeBa. XapakTepuUCTUKAa XUMHYECKOTO
AJIEMEHTA M0 ero noyoxeHuto B [lepuoanyeckoit cucreme 1. . Menneneena.

*3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB 3JEMEHTOB MaJIbIX MEPUOAOB U
TJIaBHBIX MOATrPYII, B 3aBUCUMOCTH OT aTOMHOTO (MIOPSAKOBOT0) HOMepa 3HaueHue
[Tepnognueckoro 3akoHa u llepuoandeckoi CuCTeMbl XUMHUECKUX DIIEMEHTOB IS
pa3BuTHUs Hayku U npakTuku. 1. 1. MenneneeB — yu€Hblil U rpaskJaHuH. >

Xumuueckass cBs3b. KoBaneHTHass (MOdspHAsT W HENOJSpHas) CBSA3b.
*DJIEKTPOOTPHUIIATEIIHHOCTh ATOMOB XUMHYECKHUX JIEMEHTOB.* MIOHHAs CBS3b.

Crenenb  okucieHHs.  OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUM.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUI SKCIIEPUMEHT: H3ydeHHe OoOpa3loB BELIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJICWCTBHE THAPOKCHUJA LHMHKA C pPAacTBOPaMU KHUCJIOT H
HIEJI0YEH; IPOBEICHHUE OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKHUCIHUTEIBHO-
BOCCTAaHOBUTEIBHBIX peakuil (TOpeHHe, pEaKIMK Pa3JIOKEHUs, COSTUHEHUS ).

MC}KHPGILMCTHBIG CBs3U
Peanuzanus MCKIIPECAMCTHBIX CBSI3EH IIpH HU3Y4YCHHUU XHMMHHU B 8 KJacce
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OCYILIECTBIISIETCSI 4epe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHbIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Iue ecTecTBEeHHO-HAYYHbIE MOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOpUs,
3aKOH, aHallu3, CHUHTE3, KilacCU(PUKAIUA, TEePUOJUYHOCTh, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETb, SIBJICHUE.

®duszuka: marepusi, aTOM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJAMOAKTUBHOCTb, MOJIEKYJIA, JCKTPUUECKUN 3apsisl, BEIIECTBO, TEJO,
00bEM, arperatHoe COCTOSIHHE BEIIECTBA, ra3, (U3NYECKUE BETUYMHBI, ¢IUHHIIbI
U3MEPEHMS], KOCMOC, IIJIaHEThI, 3BE3/1bl, CoNHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHHEpaibl, TOPHbIE IOPOABI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOJAHBIE PECYPCHI.

COJEPKXAHUE OBYUYEHMUA B 9 KITACCE

BemecTBo 1 XuUMHUYECKask peakLys

Ileproauueckuil 3akoH. Ilepuoauyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. . MenneneeBa. CTtpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMWCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIUs, KaJbIUs U UX COCAUHEHHUN
B COOTBETCTBHH C TIOJIOKEHUEM 3JIEMEHTOB B [leproanueckoii cucreMe U CTpOeHUEM
UX aTOMOB.

CtpoeHue BemecTBa: BUAbl XMMHUYECKOW CBA3U. THIBI KPUCTAUIMYECKUX
pEemETOK, *3aBUCMMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTATUNIMYECKOU PEIIETKU U
BUJIa XUMHUYECKOU CBI3U.*

Knaccuduxkanus u HOMEHKJIaTypa HEOPTraHUYECKUX BELIECTB
(MexXTyHapOoHAs U TPUBUAIbHAsS ). XUMUYECKHUE CBOMCTBA BEIIECTB, OTHOCSIITXCS
K pa3JIMYHbIM KJIacCaM HEOPraHUYECKUX COCIMHEHMM, TE€HETUYECKas CBA3b
HEOPTraHWYECKUX BELIECTB.

Knaccudukanuss XUMUYECKUX peakluii 1O Pa3IMYHbIM MpU3HAKaM (I10
YHCIIy U COCTaBYy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, [0 TEIUIOBOMY 3 (eEKTy, 1Mo
U3MEHEHHUIO CTeTNeHEeN OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, *10 00paTUMOCTH, 110
Y4aCTHIO KaTajausaropa).™ DK30- u SHJIOTEPMUUECKHUE  PEaKIIUu.
*TepmoxuMuyeckue ypaBHeHUs . ™

*TlonsiTie 0 CKOPOCTH XHUMHUYecKol peaknuu. [loHsitue 06 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX M T'e€TepOTr€HHbIX
peakuusx. IloHarue o XxumudeckoM paBHOBecuU. CMelIeHHEe XHUMHYECKOIro
paBHOBecus. DakTOpbl, BIMSIOLUIME HA CKOPOCTh XUMHUYECKOM peakiuu u
MOJIOKEHUE XUMHUYECKOTO paBHOBECHS.™

OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIMH,  JAJIEKTPOHHBIA  OanaHC
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKILIMH. CocraBnenue  ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKUWd C  HUCHOJIb30BAaHUEM  METOJa
3JIEKTPOHHOTO OaaHca.

Teopus 3JIEKTPOJIUTUYECKOMN JHACCOLIMALINU. DNEeKTpOoIUuTHYECKast
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JUCCOIMAIMS. DIEKTPOIUTHl U HENEKTPoJIUuThl. KaTHoHbl, aHnoHbI. *MexaHu3m
JACCOLIMALINN BELIECTB C PA3JIMYHBIMUA BHJAMU XUMHUYECKOW CBs3u. [loHsiTHE O
cTerneHu auccounanu.® CUiibHbIC U CA0bIe SJICKTPOIUTHI.

Peaxiuu nonHoro ooMeHa. Y clioBus MPOTEKAHUS PEaKINii HOHHOTO OOMEHa
10 KoHIA. [lonHble M COKpalIEHHBIE MOHHBIE YPABHEHHS PEakiuid. XUMUYECKHE
CBOMCTBAa KHCJIOT, OCHOBaHMW U COJEH B CBETE MNPEACTaBICHUUA 00
aneKTpouTHUYecKor aucconuanuu. Cpena pactBopa. KauecTBeHHbIE peaklud Ha
KaTHOHBI M aHUOHBI: XJIOPHU]I-, OpOMUI-, HOTUI-, CyIbdaT-, KapOoHAT-, CHIIUKAT-,
dbocdar- aHMOHBI; THUIPOKCUI-HUOHBI; KAaTHOHBI AMMOHHWSA, MAarHus, KajbIus,
alroMuHMS, keneza (2+) u (3+), meau (2+), MMHKA, TPUCYTCTBYIOIINE B BOJHBIX

pacTBopax.
XHUMUYECKHIN SKCIEPUMEHT: O3HAKOMIJICHUE C MOJAEJSIMU KPUCTAJUTMYECKHUX
pPEmETOK HEOPraHMYEeCKUX BEIIECTB — METaUIOB M HeMeTauioB (rpadura u

ajiMasa), CIIOXKHBIX BEHIECTB (XJOpHAAa HATPHsl); HCCIEIOBAHHUE 3aBUCUMOCTHU
CKOPOCTH XHMMHYECKONW peaklMd OT BO3JCHCTBHUS pa3IMYHBIX  (PAKTOPOB;
UCCIIEIOBAaHUE DIIEKTPOIMPOBOTHOCTH PACTBOPOB BEIIECTB, MpOIecca TUCCOIHAIINN
KHUCJIOT, IIeJoYed | coied (BO3MOXKHO MHCIOJb30BAaHUE BHIEOMATEPUATIOB);
MIPOBE/ICHUE OMBITOB, WILTIOCTPUPYIOUINX MPU3HAKA MPOTEKAHHUS PEAKIN HOHHOTO
oOMeHa (0Opa3oBaHHE OcCajlika, BBIJCICHUE Ta3a, O0Opa30BaHUE BOJIbI); OIBITOB,
WIUTIOCTPUPYIOUINX ~ MPUMEPHI  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakuuu pasyioKEHUs, COCIUHEHMs); PACIIO3HABAHUE HEOPraHUYECKUX
BEUIECTB C TIIOMOIIBIO KAueCTBEHHBIX pPEAKIU Ha HOHBI, peIlIeHue
HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hewmeramibl u ux coeiuHeHUs

OO6miast xapaktepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Pu3nueckue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpE XJopa (B3auMOEIICTBUE
C MeTaJlaMH, HEMeTallaMd — BOAOPOJAOM U KHUCIOPOJOM, *mienouamu’™).
Xnopoogopoa. ConsiHas KHUCJIOTa, XUMHUYECKHE CBOWCTBA, *mojgydeHue®,
npuMeHeHue. *JlelicTBue XJjiopa U XJIOPOBOAOpPOJAa HAa OPraHU3M 4YesloBeka.™
Baxnenmme Xa0puabpl 1 UX HAXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 371eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTEPHbIEC CTETICHU OKUCIICHUS.

Crtpoenue u ¢puznuecKkre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U CEPHI.
AnnotpornHble MOIU(MUKAIIMN KUCIOPOJa U cepbl. XUMHUYECKHUE CBOWMCTBA CEPHI
(B3aumojieiicTBUE *C HEeMeTaulaMUu™* — BOJOPOJOM W KHCJIOPOJOM, METaJUIaMH,
*KOHIICHTPUPOBAHHBIMHU a30THOM 1 CEpHOM KHUcIoTaMu).* CepoBOI0OPO: CTPOCHHE,
bu3nUeckue W XUMUYECKHE CBOWCTBA (KUCJIOTHBIE W BOCCTAaHOBUTEIHHBIC
cBoicTBa). OKCHIBI CEpbl KaK TMPEICTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas
KHUCIOTa: (puznueckue u XuMu4eckue cpoictra (odume u cnenuduueckue). Comu
CEpHOM KHUCIIOTHI, KaYECTBEHHAs peakius Ha cyibpar-uoH. CepHHUCTas] KUCIOTA.
*XuMuyecKkre peakiyu, Jexallie B OCHOBE IPOMBIIIIEHHOTO CITOco0a MOIyYeHUs
cepHoil kucioThl.* HaxoxneHue cepol U €€ coequHeHuit B npupoje. [Ilpumenenue
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CEpbI U €€ COCAMHEHUI B OBITY U B MPOMBIIIIEHHOCTH. * XUMHUECKOE 3arpsa3HEHUE
OKpY>Karolled Cpeapl COCTUHEHHUSIMH Cepbl (KHCIOTHBIC MOXKIH, 3arpsi3HEHUE
BO3MIyXa U BOJOEMOB), CITOCOOKI €T0 TPeIOTBpAIICHMS. *

OO6mas xapakrtepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB a30Ta u ¢ocdopa, XapaKTepHbIE CTCTICHH OKHUCICHHUS.

A30T, pacmnpocTpaHeHHe B Mpupoje, GU3NYeCKue U XUMUYECKHUE CBOMCTBA
(B3aMMOJEHCTBHE C METANIaMU M HEMETAJUIAaMHU - KHUCJIOPOJOM H BOJOPOAOM).
KpyroBopot a3zora B npupoje. AMMmHuak: (U3MYECKUE M XUMHUYECKHUE CBOMICTBA
(OKHCIIeHHEe, OCHOBHBIE CBOMCTBA BOJIHOTO PACTBOPA), *MOMyYeHUE™ U MpUMEHEHHE.
Conu amMMOHMS: cOCTaB, (PU3MYECKHE M XHMHUYECKHE CBOMCTBa (pa3yiokKeHUE,
B3aMMOJICUCTBHE CO IleNIouaMu), TpuMeHeHue. KauecTBeHHasi peakiusi Ha MOHBI
aMMOHHUA. A30THas KUCJIOTa, €€ (pU3MYecKue U XUMUYECKUe CBOMCTBa (o0mue u
cnenuduueckue), *mnonyudenue.* Hurtpatel (pasznoxkeHue). A30THCTasl KHUCIOTA.
Hcnonb30BaHME HUTPATOB U COJIEH aMMOHHUS B KAYECTBE MUHEPAIbHBIX Y0OPEHUH.
*XuMU4ecKoe 3arpsi3HeHNE OKPYKAIOIIeH cpebl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JIOXK/IH, 3arPsI3HEHUE BO3/TyXa, MOUBBI U BOJIOEMOB). *

®ochop, *amnmorponHsie wmoaupuxanuu (docdopa,*  Pusznueckue wu
XMMHYECKHE CBOMCTBa (B3aMMOJICMCTBHE C MeETa/UlaMH, HeMeTallJlaMH,
*KOHIICHTPUPOBAHHBIMKM a30THON M cepHoil kuciotamu).* Oxcupa dochopa (V),
opTrodocopHas KUcIOTa: (PU3UUECKUE U XMMHYECKUE CBOWCTBA, *moiydyeHue.*
*[lonsiTue O MHUHEpANIBHBIX YyJIO0OpeHusx: HutTparbl U Qocdarsl. IloHsTHE O
KOMITJIEKCHBIX yA0OpeHusx.* OOImas xapakTepuCTHKa 3JIeMEHTOB [VA-Tpynmbl.
Oco0OeHHOCTH CTpOEHHs AaTOMOB YyIJIepoJa M KpeMHus. BaneHTHocTh W
XapaKTepHbIC CTENIEHN OKUCIICHUSI aTOMOB yTJiepoJia U KpeMHus. Pacnipoctpanenue
yTJIepoJia B IPUPOJIE, XapaKTEPHbIE CTETICHU OKUCIICHUS.

VYrnepoa, amnotponHbie Momaudukanuu (rpagut, amMas), (GU3HUYECKUEe U
XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB (B3aMMOJCHCTBUE C METaJUIaMH,
HEMeTallaMH, *KOHIEHTPUPOBAHHBIMH A30THOM W CEpHOW KHUCJIOTaMu)*.
Ancopbmusi. Kpyrosopot yriepoaa B mpupojie. Okcuasl yriieposaa, ux puzndeckue
U XMMHYECKHE CBOICTBa, TMONy4YCHHE WU MPUMEHEHHE, ACHCTBHE Ha OpraHU3M
yeyioBeka. *DKoJIorMueckue mnpooOsieMbl, CBs3aHHbIE ¢ okcuaoMm yriepoaa(lV);
TUI0TEe3a TJI00aTBHOTO TMOTEIJICHUs KJMMarta; MapHUKOBBIN 3 dekT.* YronpHas
KUCTOTa U €€ CconM, WX (PU3NYECKHE M XUMHUYECKHUE CBOWMCTBA, *MOJy4YCHHE U
npumeHenue.* KauecTBeHHass peaknus Ha KapOoHaT-woHBI. Mcmonp3oBaHue
KapOOHATOB B OBITY, METUIIUHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

O61ue npencraBiaeHust 00 0COOEHHOCTAX COCTaBa M CTPOCHUSI OPTaHUUECKUX
COEIMHEHUN yTriepoaa (Ha mpuMepe MeTaHa, dTUICHA, 3TAHOJa, YKCYCHOU KUCIIOTHI.
*Ux coctaB u xuMudeckoe crpoenue. Kinaccudukanus opraHuueckux BemecTs. ™
[TonsiTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: JKUPaX, O€IKax, yriieBoJax — M UX
polu B OKU3HM UeJOBeKa. *MaTepuanbHOE €IWHCTBO OPTaHWYECKUX W
HEOPTaHUYECKUX COECTMHEHUN. *

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOICTBa (Ha mpuUMeEpe
B3aMMOJICUCTBHUS C METaUIaMH U HEMETa/llaMH), *MojydyeHue™ U NpuMeHEHHue.
*CoenuHenuss KpemHuss B mnpupoae. OOmme mnpencraBieHus 00 OKcHje
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kpeMHuA(IV) u xpemHueBoil kuciore. CWIMKaThl, (pU3NYECKUE U XUMHUYECKUE
CBOICTBA, NOJIYYEHUE U IPUMEHEHHE B OBITY, IPOMBIILIJIEHHOCTH (B MEAULIMHCKOM,
AIIEKTPOHHOM, CTPOUTENBHOW M [1p.). BakHeilllne CTpOHUTENIbHbIE MaTepHaJIbL:
KepaMuKa, CTEKJO, IIEMEHT, OeToH, kene300eToH. [IpobrmeMbr OGe3omacHOTO
UCIIOJIb30BaHUS CTPOUTENBHBIX MAaTEpUAIOB B TOBCEIHEBHOM JKMU3HMU. *

XHUMHUYECKUI SKCIIEPUMEHT: U3y4eHHE 00pa3li0B HEOPraHUYECKNUX BELIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IPOBEJCHNE KaU€CTBEHHBIX PEAKIUN HA XJIOPUI-HOHBI
U HaOJI0JI€HUE NMPU3HAKOB UX MPOTEKAHMS; OIBITHI, OTpakarolue (PU3nUecKue u
XMMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COECIWHEHUH (BO3MOYXHO HCIOJB30BAHUE
BUJICOMATEPHUANIOB); O3HAKOMJIEHHME C oOpa3laMu XJIOpPUAOB (TaJIOT€HU]IOB);
O3HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COEIMHEHUSIMU (BO3MOKHO HCIIOJIb30BaHHE
BUJICOMATEPHUANIOB); HAOJI0IeHUE Mpolecca 00yIIIMBaHMsI caxapa MoJ AeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI; HW3YYEHUE XHMHYECKUX CBOWCTB
pa30aBJIEHHON CEPHOM KUCIIOTHI, MPOBEACHNE KaU€CTBEHHOM peakIu Ha CyabQat-
VMOH U HaOJII0ICHUE MpHU3HaKa €€ MPOTEKaHMs; O3HAKOMJIEHUE C (DPU3UYECKUMHU
cBoiicTBaMH a3oTa, ¢ochopa U UX COCAMHEHUH (BO3MOXHO HCIIOJIb30BAHUE
BHJICOMaTEPHUAIOB), oOpa3liaMu a30THBIX U (HOCHOPHBIX YIO0OpEHUM; MOTydeHUE
aMMUaKa U U3yYEHHE €ro CBOWCTB; MPOBEJACHUE KAUECTBEHHBIX PEAKUUN HA MOH
aMMOHUS U (pocaT-uOH U U3yUEHHE MPU3HAKOB UX MPOTEKAHUA, B3aUMOJCICTBUE
KOHLIECHTPUPOBAHHON a30THOM KHCIOTBHI C MEIbI0 (BO3MOKHO HCIIOJIb30BAaHUE
BUJICOMATEPHANIOB); M3yYy€HUE MOJeNed KPHUCTAJUIMUECKUX peHETOK anmMasa,
rpaduTa; O3HAKOMJIGHHE C IMPOLIECCOM aJCOpOLUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM IMPOTUBOIa3a; MOJYyYEHHE YTIIEKUCIIOrO
rasa u U3y4eHHUE ero CBOWCTB; MIPOBEJCHUE KaUeCTBEHHBIX pPeaKInil Ha KapOOHaT-
U CUJMKAT-HOHBl W M3Y4YEHUE IPU3HAKOB HX IPOTEKAHUs; O3HAKOMIICHHE C
IPOAYKIMEN CHJIMKAaTHOM IPOMBIIIJIEHHOCTH; PEIIEHHE 3KCIIEPUMEHTAJIbHbIX
3a/1a4 1o teMe «BakHelIme HeMETaJUTbl U UX COEUHEHHUS.

MeTaibl 1 UX COSTMHEHUS

OOmiass xapakTEepUCTUKAa XUMHUYECKUX OJJIEMEHTOB — METayloB Ha
OCHOBaHMM MX MOJIOKEHUS B [leproandeckoil cucteMe XMMUYECKUX AJIEMEHTOB
. . MenneneeBa u ctpoeHus aromMoB. CTpoeHHe MeTaainoB. MeTamndeckas
CBSI3b M METAUIMYECKAs] KPUCTAJUIMYECKAsl PEUIETKA. DJICKTPOXUMHUUYECKUUN Psil
HANPSODKCHUW  MeETauioB. (DU3WYECKHE W XHWMHUYECKHE CBOMCTBA METaJJIOB
(B3amMOJEMCTBHE C KHUCIOPOJOM, BOJAOW, KHCHOTamu). *OO0mme crnocoObl
noydyeHuss meTtauioB. [loHATHE O KOPpPO3WHM METAUIOB, OCHOBHBIE CIIOCOOBI
3amuThl X OT Koppo3uu. CriaBel (CTaib, YyTYH, TIOPATIOMUHUN, OpOH3a) U HX
MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH. ™

[[lemounble MeTauibl: ToJI0)KeHUE B [leprondeckon cUCTeME XUMUYECKUX
anementoB /. M. MenpneneeBa; ctpoeHne atoMoB. HaxoxaeHue B Npupome.
dusznyeckue U XMMUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUAbl U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaUIOB MU MX
COEJIMHEHUMN.

[[lenouyno3eMebHbIE  METaJIbl MarHuii W KalblUMH:  IIOJIOKCHHE
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B [Iepuoanueckon cucreme xumuueckux aineMeHToB . . Meunneneesa; ctpoenue
VX aTOMOB; HaXOXJCHHUE B pupojie. PU3ndecKkne 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
*JKEcTkoCTh BOMBI M CLIOCOOBI €€ yCTpaHEeHUs . ™

AJroMuHUNA: TION0KeHKE B [lepnoanueckon cucTeMe XuMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa; cTpoeHuE aroMa; HaxoIeHHe B mpupone. dusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA W THAPOKCHIA
ATIOMHUHUSL.

Keneszo: nonoxenne B Ileproanyueckoil cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenaeneeBa; CTpo€HUE aToOMa; HAXOXKJEHHE B Ipuponae. Puznveckue u
XUMHUYECKHUE CBOMCTBA XKeye3a (B3aUMOJECHCTBHE C MeETa/llaMH, KHUCIOTaMU U
cossimu ). Oxeunibl, ruapokcuibl u conu xene3a(ll) u sxenesza(Ill): coctas, cBoiicTBa
U *ronyudeHue.®

XVWMHYECKHI HKCIIEPUMEHT: O3HAaKOMJIEHHME C 00pa3suaMyd METaJIOB U
CIUIaBOB, WX (U3UYECKUMU CBOMCTBAMHU; HU3YYEHUE PE3YJIbTATOB KOPPO3UHU
METAJJIOB  (BO3MOXKHO  HCIOJIb30BAHUE  BHUACOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUSl OKCHJIA KaJbLUsl U HATPHUsS C BOJOM (BO3MOKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB); KMCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI; MpOIEcca TOPEHUs
KeJeza B KUCIopoAe (BO3MOKHO HCIIOJIB30BAaHUE BUJIEOMATEPUATIOB); MTPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX pPEaKIMii Ha WOHBI (MarHusi, KajibIUs, ATIOMHHUS,
nuHka, sxxenesa(ll) u xeneza(Ill), mequ(Il)); HabnrogeHNe U OMKUCAHKUE MPOIECCOB
OKpallMBaHMS IIJJAMEHHM HWOHAMU HaTpHsi, Kalus W Kaiblus (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJICOMATEPHANIOB); HCCIEJOBaHWE aM(pOTEPHBIX CBOWMCTB
TUAPOKCHUA ATFOMUHUS U TUIPOKCH]IA ITUHKA; PELIEHUE YKCIIEPUMEHTAIBHBIX 3a/1a4
110 TeMe «BakHEeNIIne MEeTaJJIbl U UX COCAUHEHUS.

XUMHS U OKpYKarolas cpena

*HoBble MaTepualibl U TEXHOJIOTMH. BeriecTBa 1 MaTepualibl B TOBCETHEBHOM
JKA3HU 4YeNoBeKa. XHMHUS U 3J0pOBbE. be30ormacHoe HCNoJIb30BaHUE BEIIECTB U
XUMHUUYECKUX peakiuid B ObITy. [lepBas moMomip Npu XUMHUYECKUX OKOrax
U oTtpaBiieHus1X. OCHOBBI SIKOJIOTUYECKON rPaMOTHOCTH. *

*Xumuueckoe 3arpsi3HEHUE OKpY Karolen cpebl (mpeaeabHas AoMmyCcTuMas
koHueHTpanusi BemectB — I[IJIK). Poib XxumMum B pelIeHHH SKOJOTHMYECKHUX
npoOiem.*

*TIpupoaHble UCTOYHUKH YTIEBOAOPOJOB (yroyib, MPUPOAHBIN Ta3, HEPTH),
MPOIYKTHI KX IEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIIIEHHOCTH. *

XUMHYECKHIN DKCIIEPUMEHT: HW3y4eHHEe OOpas3IoB MaTepuaioB (CTEKJIO,
CIJIaBbl METAJIJIOB, TOJIUMEPHBIE MATEPHUAIIbI ). ™

MexnpeaMeTHbIe CBI3U

Peanu3anys MeXINpeaMETHBIX CBS3€M IIPU M3YyYEHUM XHMHHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
IOHATUM, TaK U MOHATHUM, SBIAIOIIUXCS CUCTEMHBIMU IS OTIAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.
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OO01mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (hakT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKALNSI, TEePUOJAUIHOCTh, HAOII0IEeHNE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEb, SBJICHUE, MMAPHUKOBBIN
3 (DEKT, TEXHOIOTHS, MAaTEPHUAITBI.

®dusuka: Marepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIU]I,
W30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUYECKUM 3apsjl, MPOBOJHUKH,
MOJIYIIPOBOJHUKH,  TUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, ra3, pacCTBOpP, pACTBOPUMOCTh, KPUCTAIIINYECKAs
pemérka, CIUIaBbl, (PU3MUECKUE BEIWYWHBI, €AMHHUIIBI U3MEPEHMS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, apixanue, Ouocdepa, FKOCHCTEMA, MUHEPAJIbHbBIC
ya00peHus, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, TUTAaTEIbHbIC BEIISCTRA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNIBl, TOPHBIC TOPOJIBI,
MOJIE3HBIE UCKOMAeMBbIE, TOTLUIUBO, BOJIHBIE PECYPCHI.

[IJTAHAPYEMBIE PE3VYJIbTATBI OCBOEHHMSA YUEBHOI'O IIPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B uenom pesynbrarsl ocBoeHus ooyuaronmumucs ¢ 3[1P yueOHoro npeamera
«XuMHS» TOJKHBI COBNAAATh ¢ pe3yipTaTamMu denepanibHol pabodeil mporpaMMbl
OCHOBHOTO 00111eT0 0OpazoBanus. Hanbosnee 3HaYMMBIMU SIBJISIFOTCS

JIMHHOCTHBIE PE3YJIBTATDI:

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOTrpaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHus JOCTUralOTCs B XO0Jie OOyYEeHHMs] XMMUU B €IUHCTBE y4eOHOH H
BOCTIUTATEIFHON JEATEIHHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMA POCCUHCKUMU
COLIMOKYJIbTYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MPHHITHIMUA B
o0IecTBe MpaBWIaMH W HOPMAMH TIOBEICHHS M CIOCOOCTBYIOT TMIpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITUAIM3AINN O0yJarOIINXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPaXAlOT TOTOBHOCTh  OOYYAroIIMXCS
PYKOBOJACTBOBATbCS ~CHUCTEMOM TIO3UTHUBHBIX IICHHOCTHBIX OpHUEHTalUd U
paciMpeHue OmbITa AeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuOTUUECKOTO BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U Hay4yHOMY HACJICUI0, TMOHUMAHUS 3HAYCHHS XUMHUYECKOW HAyKH B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpMAIHEH O
NEPEOBBIX JOCTHKEHUSX U OTKPBITUSAX MHPOBOM M OTEUECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) TpaXXTaHCKOTO BOCITUTAHMS:

NPEICTaBICHUS O COIMAIbHBIX HOPMax M MpaBUIIaX MEXKIUYHOCTHBIX
OTHOUIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NEeSATEeIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOW JEATEIBbHOCTH IpHU

BBITTOJIHCHHUH y‘-Ie6HBIX, IIO3HAaBAaTCJIIbHBIX 3a4a4, BbBIIIOJIHCHHMHN XHMHWYCCKHUX
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HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJIEHUS K B3AMMOIIOHUMAaHHUIO
¥ B3aMMOIIOMOIIIY B TIPOIIECCE 3TON YIEOHOM eATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBOE TIOBEJCHUE W TOCTYNKHA CBOMX TOBApPHUINCH C TO3UIIMA HPABCTBEHHBIX H
MIPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIIEACTBUN MOCTYTKOB,;

3) LICHHOCTH HAyYHOT'O MO3HAHUS:

MHUPOBO33PEHUYECKUX MPEICTABICHUN O BEIIECTBE M XMMHUYECKON PEaKIINH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONTUX
OCHOBY I IOHMMaHUSI CYIIHOCTH HAay4YHOW KapTUHBI MHUpa, MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOJIBI, B3aMMOCBS3AX 4YEJIOBEKa C
MPUPOIHON CPEOid, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEH;

M03HABATENLHBIX MOTHBOB, HAMPABIICHHBIX HA TIOJYY€HUE HOBBIX 3HAHUMN 110
XUMUH, HEOOXOTUMBIX ISl O0OBSICHEHUSI HAOII0aEMBIX TTPOLIECCOB U SIBIICHUN;

M03HABATENLHOM, HH()OPMAITMOHHON U YUTATENLCKOU KYJIbTYPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIIPABOYHOMN
JUTEPATYypPOH, JOCTYMHBIMH TEXHUYECKHUMH CPEACTBAMH HMH(POPMAITMOHHBIX
TEXHOJIOTHI;

MHTEpeca K OOYyYEHUIO U MO3HAHUIO, JTIOO003HATEIHHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  €aMOOOpa30BaHMIO, TPOEKTHOM W  HMCCIEAOBATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOYyYCHHS B
JlaTbHEHIIEeM;

4) popmupoBaHUs KyJIbTYPBI 30POBB:

OCO3HAHMUS IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KU3HU, OCO3HAHUS TOCIEACTBUU H
HETPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOTOJsl, HAPKOTUKOB, KypEHHUs),
HEOOXOJIMMOCTH COOMIOJICHUS TMpaBWi O€30MacHOCTH TpH  OOpalleHuH ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEabHOU KU3HH,

5) Tpy1OBOTO BOCITUTAHUS:

WHTEpeCa K TMPAKTUYCCKOMY HM3YyYCHHIO TpodeccHid W TpyJa pPa3IudHOTO
poJia, yBayKE€HHE K TPYIy U pe3ysibTaTaM TPYIAOBOU JEITEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHHUs NPEIAMETHBIX 3HAHWUH IO XHWMHH, OCO3HAaHHOTO BBIOOpA
WHIUBUYyJIBHON TPACKTOPUH MPOAOHKEHHUS 00pa30oBaHUs C YIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCHEITHON TPo(heCCHOHATBLHON ACATEIHPHOCTH M Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHATBHON CPEJIE;

6) 9KOJIOTUYECKOTO BOCITMTAHUS:

AKOJIOTUYECKU IeJIeCOO0PA3HOTO OTHOIICHHS K TPHUPOJAEC KaK HCTOYHHUKY
JKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAHUSI IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0pasza JU3HU, OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY
bU3MYEeCKOMY M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHS IIEHHOCTH COOIIOJCHUS
IpaBwJI OE30MACHOTO MOBECHUS MPU PadOTe C BEIIECTBAMH, a TAKKE B CUTYAIHsIX,
YIPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH NPUMEHSTh 3HaHUS, MOJIy4aeMble MpU U3yYeHUU XUMUH, TS
pelieHust 3aJady, CBS3aHHBIX C OKPYXKAIOIMIEH NPUPOAHONW Cpeoil, MOBBILICHUS
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YPOBHSL ~ 3KOJIOTUYECKOW  KYJIbTYypbl, OCO3HaHUs IJ00AJbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U ITyTEN X PEIICHUS IOCPEACTBOM METOJOB XUMHH;

DKOJIOTMYECKOTO  MBIIUICHHS, YMEHUsS PYKOBOJACTBOBATBCS KM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM Y COLIMAJIbLHOM ITPAKTHKE.

METAIIPEIMETHBIE PE3VJIbTATDI

MeTtanpeameTHble pe3yabTaThl OCBOCHHUSI 00pa30BaTEIbHON MPOTrpaMMBbl IO
XUMUHU OTPAKAIOT OBJIAJICHNE YHUBEPCATBHBIMU ITO3HABATEIHHBIMA ICHCTBHUSIMHU, B
TOM YHUCIIE:

1) ©a30BbIC JIOTHYSCKUE JICHCTBHS:

BBISIBIIATH MPUYUHBI U CIICICTBHS MPOCTHIX XUMUYCCKUX SIBJICHUM;

OCYIIECTBIISITh CPAaBHEHHE, KIACCH(PHUKAIUI0 XHUMHUYECKUX BEIIECTB IIO
3aJTaHHBIM OCHOBAHHSIM M KPUTEPUSM JIJIST YKA3aHHBIX JIOTHYECKUX OTICPAIIHii;

CTPOUTH JIOTMUECKOE CYXICHUE TIOCJI€ TPEBAPUTEIHLHOTO aHaIu3a,
BKJIIOYAIOIIEE YCTAHOBJICHUE MPUUYNHHO-CIICJICTBEHHBIX CBSI3EH

co3/1aBaTh, MPUMEHATh U MPeoOpa3OBbIBATh 3HAKU M CHUMBOJIBI, MOJIETU U
CXEMBI JUIsl pelIeHUs] Y4eOHBIX U TT03HABATEIBHBIX 33/1a4 C TTOMOIIIBIO Me1arora;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE XUMHUYECKHUX TMPOIECCOB M HX
MOCJIE/ICTBUS;

2) 0a30BbIC UCCIIEIOBATECILCKUE ICHCTBHSL:

C TIOMONIBIO TIeflarora TPOBOAUTh XWMHYECKHH OIBIT, HECIOXHBIN
OKCIIEPUMEHT, JJIi YCTaHOBJCHHUSI O0COOEHHOCTEH O00BEKTa M3ydeHHWs, MPUUUHHO-
CJIEJICTBEHHBIX CBSI3€H M 3aBUCUMOCTEN 0OBEKTOB MEKY COOOI;

C TIOMOIIBIO TIeJ]arora WM CaMOCTOSTEIhHO (OPMYIMPOBATh 0000IIEHUS U
BBIBO/JIBI 110 pe3yJIbTaTaM MPOBEACHHOTO HAOIIOIEHUS, OTIBITA;

3) pabora ¢ uHboOpMaIHEH:

BBISIBIISITH 1€PUITUTHI HHGOPMAIINH, JAaHHBIX, HEOOXOAUMBIX JIJISl PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh MHPOPMAILIMIO U3 OJHOTO BHUJA B Jpyroul (tabiuily B
TEKCT U TIp.);

MCKaTh WM OTOMPaTh HH(OPMAITUIO HIIN TAHHBIE U3 HICTOYHUKOB C YU4ETOM
MPEIOKEHHON y4eOHOM 3a/]a4M U 3aIaHHBIX KPUTEPUEB.

OBnazeHne yHUBEPCATbHBIMU YU€OHBIMU KOMMYHUKATUBHBIMU 1€UCTBUSIMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B rpymnne (OnpenensTbh oOIue
L€, PACIPEeeIATh POJIU, 10TOBApUBATHCS APYT C APYTOM U T. 1.).

C IIOMOULIBI0 MEAarora WM CaMOCTOATENIBHO COCTaBJISTh YCTHBIE U
MIACBbMEHHBIE TEKCThl C MCIIOJIb30BAHUEM WIUTIOCTPATUBHBIX MAaTEpPUAJIOB IS
BBICTYIUICHUS IIEPEN ayJUTOPUEN;

OpPraHMU30BbIBATh yU4eOHOE COTPYIHUYECTBO U COBMECTHYIO JEATEIBHOCTH C
YUUTEIEM M CBEPCTHHKaMH; padOTaTh WHAUBUAYAJIbHO W B TPYIMIE: HAXOIUTH
o01iee pelieHne W paspeniarb KOH(QIUKTH HA OCHOBE COTJIACOBAHUS MO3HULIUNA U
ydeTa HHTEpEeCcOB; (OPMYIUPOBATH, APIYMEHTUPOBATH U OTCTAaUBATh CBOE MHEHHUE;

OLICHMBAaTh KAaueCTBO CBOEro BKJIaga B OOUIMM MPOAYKT, NPUHUMATH U
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pa3AeisaTh OTBETCTBEHHOCTh U MPOSBIATH TOTOBHOCTh K MPEAOCTABICHUIO OTYETA
nepes rpyIon.

OBnazieHNEe YHUBEPCATHLHBIMU YUCOHBIMH PETYISATUBHBIMU JCHCTBUSIMU:

oOHapyxuBaTh ¥ (HOPMYIHPOBATH Y4eOHYIO MPOoOIEMy, ONMPEACIATh IEb
y4eOHOH ACSITEIBHOCTH;

BJIaJICTh OCHOBAaMU CAMOKOHTPOJISI, CaMOOILICHKH, MPUHSTHSA PEIICHUN U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHOM UM  MO3HABATEILHOI
JEATEIIbHOCTH;

COOTHOCHUTB CBOM JEUCTBUS C INIAHUPYEMBIMU PE3YJIbTaTAMH, OCYLLIECTBIISITh
KOHTPOJIb CBOEU JEATEIIBHOCTH B MPOLIECCE NOCTUKEHUS PE3yJIbTaTa, ONPENCIATh
criocoObl  JICUCTBUHA B paMKaxX INPEAJIOKEHHBIX YCIOBUH U TpeOOBaHUH,
KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C U3MEHSIONIEHCSA CUTYalNEN;

JaBaTh aJICKBaTHYIO OLEHKY CUTYAallMH U IPEIJIaraTh IJIaH €€ N3MECHEHHUS;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTb MPU PEIICHUU YUeOHOU
3a/1a4y;

MMOHUMATh MIPUYUHBI, IO KOTOPBHIM HE ObUT TOCTUTHYT TPEOYEMBIl pe3yabTaT
JEeATEIIbHOCTH, ONPEACATh MO3UTUBHBIE U3MEHEHUSI U HalpaBJIeHUs, TpeOyolue
JanbHee padoThl;

OCO3HaHHO OTHOCHUTBHCS K APYrOMY YEJIOBEKY, Er0 MHEHHUIO.

[MTPEAMETHBLIE PE3VJIbTATDBI

B cocraBe mnpeaMEeTHBIX pe3yJbTATOB II0 OCBOEHUIO 00S3aTENIBHOTO
COJIep>KaHMs, YCTAaHOBJIEHHOro JaHHOW DenepanbHOl paboyell MmporpaMMon,
BBIJICJISIIOT: HAY4YHbIE 3HAHUS, YMEHHUS M CIIOCOOBI ACHCTBUH, cielupuyecKue s
y4eOHOTro npeamMeTa « XuMHUs», BUJIbI JEATEIbHOCTH 1O MOJyYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIIpEeTalNU, NPEeoOPa30BaHUIO U NMPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX U
HOBBIX CUTYalUAX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBJICHUU IIPUPOJBI,
NOHMMaHHE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMMYECKON HayKu Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMSI, KOMIIOHEHTa OO0IEN KyJIbTypbl U MPAKTUYECKOU
JeSITEIbHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOI'O O0IIECTBa; MOHUMAHUE MECTa
XUMHH CPEIIU IPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHNE OCHOBaMHU IOHATUMHOIO anmapara W CHMBOJIMYECKOIO S3bIKa
XUMUU U1  COCTaBJICHUS (POpPMYyJ] HEOPraHWYeCKUX BEUIECTB, YpaBHEHUU
XUMHUYECKUX pEeaKIHil (C OMopold Ha aJrOpuTM Y4YeOHBIX JEWUCTBHIN); BllaJEeHUE
ocHoBamu xumuyeckord HomeHknaTypel (IUPAC u TpuBuanmpHON) W ymeHHE
UCIIONIB30BaTh €€ JUIsl pelleHus y4eOHO-II03HABATEIbHBIX 33Jad C IOMOLIBIO
YUHUTEJIS; YMEHUE HUCIOJIb30BaTh MOJIETN Il OOBSCHEHUSI CTPOCHHS aTOMOB U
MOJIEKYJ IO AJITOPUTMY C OIIOPOU Ha OIIPENEIICHNS;

IIPEACTABICHUE O CHUCTEME XMMHMUYECKMX 3HAHMW M YMEHHME C IMOMOILBIO
YUYUTENS TOPUMEHATb CHUCTEMY XMMHUYECKMX 3HAHUWM JUISI  YCTAHOBJICHUSA
B3aMMOCBS3€M MEXK1y M3YYEHHBIM MAaTE€pUaJIOM U IIPU NOJYYEHUH HOBBIX 3HAHHM, a
TaK)Ke B MPOIIECCE BHIMOMHEHHs Y4eOHBIX 3aJaHuil U mpHu paboTe ¢ MCTOYHHUKAMU
XUMHYECKON HHPOpMAIH, KOTOpasi BKIIIOYAET:
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BAKHEUIINE XMMHUECKNE TOHATHS: XUMHUUECKUN AJIIEMEHT, aTOM, MOJIEKYJIA,
BEILIECTBO, MPOCTOE U CIO0KHOE BEIIECTBO, OJTHOPOJIHASL U HEOJHOPOJIHASI CMECH,
OTHOCHUTEJIbHBIE aTOMHAsl U MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BELIECTBA, MOJb,
MOJISIpHAsi Macca, MOJIAPHBIA 00BbEM, OKCU/I, KUCIIOTa, OCHOBAHUE, COJb (CPEIHss),
XUMHUYECKasl peakiusi, PEakiuu COCIUHCHUS, PEAKIUU Pa3I0XKEHUs, pPeaKIuu
3aMeIICHHs, peakuuu oOMeHa, TerioBol »ddeKkT peakuumu, -HK30- U
SHIAOTEPMUYECKHE PEAKIIMH, PACTBOP, MAccoBas JI0JS XMMHUUYECKOTO SJIEMEHTa B
COEIMHEHUHU, MACcCOBAasl J10J1S1 U MPOLIEHTHAs! KOHLEHTPAIMs BEUIECTBA B PACTBOPE,
AIpO aToMa, JJIEKTPUYECKUM CJIOM aToMa, aTOMHas OpOuTalb, PaJAUyC aTroMma,
BAJICHTHOCTb, CTENIEHb OKUCJICHUS, XUMUYECKAsl CBSA3b, SJIEKTPOOTPULATEIBLHOCTb,
MOJISIPHAS. U HETIOJISIPHAs KOBAJICHTHAS CBSI3b, MOHHASI CBA3b, METAJUIMYECKAS CBS3b,
KpUCTaJUIMUecKasl pelieTka (aToMHasi, MOHHAsi, METaJUIMuecKasi, MOJICKYJIIpHas),
WOH, KaTUOH, AaHUOH, OJJEKTPOJIUT W HE DJIJIEKTPOJIUT, DSIECKTPOJIUTHYECKAs
JMCCOLUALINS, PEaKIMd HMOHHOrO OOMEHa, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaKiuu, OKHUCIUTEIh U BOCCTAHOBUTEIb, OKHUCIECHHE W BOCCTAHOBIICHHE,
AIEKTPOJIN3, XMMHUYECKOE pPaBHOBECHE, OOpaTHUMble U HEOOpaTUMBbIE pPEaKIuH,
CKOPOCTh ~XMMHUYECKOW peakIuu, Karaju3aTop, MpeAeabHO JIOMyCTUMAs
koHueHntpauus (II1K), koppo3ust MmeTanios, CIuiaBsl;

OCHOBOTIOJIATalOIINE  3aKOHBl ~XUMHUU: 3aKOH COXPAHEHUS  MaccChl,
[Tepunonnueckuit 3akoH JI. 1. MenaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUU XUMHUU: aTOMHO-MOJIEKYJISIpHAS] TEOPUSI, TEOPUS IIEKTPOTUTHUECKON
JIMCCOLUALINY, & TAK)KE MIPEACTABICHUS O HAYYHBIX METOAAaX MO3HAHUS, B TOM YHCJIIE
HKCHEPUMEHTAIIbHBIX W TEOPETUYECKUX METOJAX HCCIEIOBAHUS BEIIECTB U
W3YUYCHHS] XUMUYECKUX PEaAKIUM;

NPEACTaBICHUE O TNEPUOJANYECKONM 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX
AJIEMEHTOB (pajuyc aTtoMa, 3JIEKTPOOTPUIIATEIBHOCTh), MPOCTHIX M CIOXHBIX
BEILIECTB OT MOJIOKEHUs JIeMeHTOB B [lepronueckoil cucteme (B MajbIX IEpUoaax
W TJABHBIX TMOJTPYINAaX) U AJIEKTPOHHOTO CTPOCHUSI aTOMa; YMEHUE OOBIACHSTH
CBSI3b TMOJIOXKEHHS dJieMeHTa B lleproanyeckoil cHUCTEME C  YHUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsl
anpa, oOIIee YHUCIO  JJIGKTPOHOB),  PACHpPEACIICHHUEM  DJEKTPOHOB  TIO
DHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, KU U KaJIbIUS;
KIaccu(pUIMpoBaTh XUMHUYECKHE DJIEMEHTHI C OMNOpOM Ha  OmpeaeicHUs
bu3ngecKoro cmpicia MUGPOBBIX TAHHBIX MEPUOINICCKON TaOIHIIBI;

yMEHUE KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJJIEMEHTHI, HEOPTaHUYECKHE
BEILIECTBA U XUMUYECKHUE PEAKIIUU C OTOPON HA CXEMBI; OIIPEIEIIATh BAJIEHTHOCTh U
CTEMECHb OKHUCIEHUS XUMHUYECKUX DJIEMEHTOB, BUJ XUMHUYECKOW CBS3M U THI
KPUCTAUTMYECKON CTPYKTYpPhl B COEAUHEHUSIX, 3apsii MOHA, XapakKTep Cpelbl B
BOJIHBIX PacTBOpax BEIIECTB (KUCIOT, OCHOBAHUM), OKHCIIUTEIh U BOCCTAHOBUTEIb
10 AITOPUTMY YUeOHBIX ICHCTBUIA;

YMEHHUE XapaKTepU30BaTh C OMOPOM Ha cxeMy (pu3MyecKkue M XUMUYECKUE
CBOICTBA MPOCTHIX BEIIECTB (KUCIOPOJI, 030H, BOAOPO, rpaduT, aamas, KpeMHUH,
azoT, pocdop, cepa, XJI0p, HATPUM, KaTUH, MAarHUM, KaJIbIIMKI, ATIOMUHUH, KEJIE30)
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U CJIOXHBIX BEILIECTB, B TOM YHCIE HX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJAOPOA, OKCHUIBI U THAPOKCUABI MeTauioB | - IIA rpymm,
amomunust, menu (I1), muuka, xxenesa (11 u I1I), oxcuner yriaepoaa (I u I'V), kpemuus
(IV), azora u docdopa (III u V), cepet (IV u VI), cepaucras, cepHas, a30THCTas,
azoTHas, (pocdopHas, yrojabHas, KpeMHUEBAs KHUCIOTa M UX COJIH); OMKCHIBAThH C
OMOpOH Ha IUIaH U KJIIOYEBBIE CJIIOBA; YMEHUE TPOTHO3UPOBATH U XapaKTEPU30BATh
CBOMCTBa BENIECTB B 3aBUCHUMOCTM OT HUX COCTaBa M CTPOEHHUSA IMOCJe
MpEeIBApUTENLHOTO aHaAIN3a MO pyKOBOACTBOM I€/1arora, IpuMeHEHNE BEIEeCTB B
3aBUCUMOCTH OT HX CBOWCTB, BO3MOXHOCTh IPOTEKAHUS XUMHUYECKUX
NpEeBpallleHUid B Pa3IMYHBIX YCIOBUAX, BIMSHHE BEIIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPraHU3M UYEJIOBEKA U OKPYIKAIOIIYIO IPUPOIHYIO CPELY;

YMEHHUE COCTaBJIATH MO 00paslly, cXeMe, aIfOPUTMY YUEOHBIX JCHUCTBUI
MOJIEKYJIIPHbIE U MOHHBIC YpaBHEHUS peakiuil (B TOM YHCIE PEaKIUii MOHHOTO
oOMEHa W OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI), WITIOCTPUPYIOMINX
XUMHYCCKHE CBOMCTBA M3YYCHHBIX KJIacCOB / TPYII HEOPTaHHMYECKHUX BEIIECTB, a
TaK)Ke MOATBEPKIAIONINX TCHETUYECKYIO0 B3aUMOCBSI3b MEXKIY HUMU;

YMEHHE BBIUYUCISATH OTHOCHUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacCChI
BEILIECTB, MACCOBYIO JIOJIF0 XUMUUYECKOTO 3JIEMEHTa B COEIMHEHUH, MaCCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB ¢ ONOpoOM
Ha o0mue (GopMyIbl; YMEHHE MPOBOIUTH PACUCThI M0 YPABHEHHSAM XUMHUYECKHX
peakiuii U HaXOAWTh KOJUYECTBO BEIECTBAa, O0BEM M MACCy PEAreHTOB WU
MIPOYKTOB PEAKIIMHU C OTIOPO Ha 00pasell, alrOpUTM yueOHBIX JEHCTBUN;

BJIQJICHUE OCHOBHBIMH METOJAMH HAY4YHOTO TO3HaHUs (HAONIO/NEeHHE,
U3MEPEHUE, IKCIEPUMEHT, MOJICIMPOBAHHE ) TIPU N3YUCHUH BEIIECTB U XUMUYECKUX
SBJICHU C OMOPON Ha aJIrOpUTM y4E€OHBIX NEUCTBHM;, yMeHHE CPOpPMYIUPOBATH
po0seMy U MPEJIOKUTh MyTH €€ PelIeHUsI C MOMOIIIBIO TeIarora; 3HaHue OCHOB
Oe3omacHoi paboOThl C XMUMHUYECKUMHU BEIIECTBAMU, XUMUUYECKOW mMOCYyIod U
71a00paTOPHBIM 000PYAOBaAHUEM;

HaJU4Me TIPAKTUYECKUX HABHIKOB IUIAHUPOBAHUS W  OCYIIECCTBIICHUS
CIIEIYIONNX XUMHUYECKUX DKCIEPUMEHTOB II07] PYKOBOJCTBOM YYHTENS C
o0CyXIeHHEeM T1aHa paOOThl WJIM COCTABICHUEM TaOJIUIIbI:

U3YUYCHHUE U ONMCaHne (PU3UICCKUX CBOMCTB BEIICCTB;

03HaKOMJICHUE C GU3HYCCKUMHU U XUMHUCCKUMHU SBJICHUSMU;

OTIBITHI, WJUTFOCTPUPYIONINE TPU3HAKY MPOTEKAHUS XUMUYECKUX PEAKITUN;

M3Yy4YeHUE CIIOCOOOB pa3/IesICHUs CMECEH;

MOJTyYeHHUE KUCTIOPO/Ia U U3YUEHHUE €r0 CBOMCTB;

MOJTy4eHUE BOJIOPO/Ia U U3YUCHHUE €TO CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3yUeHUe ero CBOMCTB;

MOJIydYeHUE aMMHUaKa U U3YUYEHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIECIIEHHON MaCCOBOU J0JIEN PAaCTBOPEHHOIO
BEILIECTRA;

UCCJIEIOBAHUE U OINMHUCAHUE CBOMCTB HEOPraHMYECKHX BEUIECTB Pa3JIMYHBIX
KJIACCOB;

MPUMEHEHHUE WHIMKATOPOB (JIaKMyca, METHJIOpaHka U GpeHosdTaaenHa) ajs
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OIIpE/IENICHUS XapaKTepa Cpelbl B pacTBOpaxX KUCIOT U IIEJI0UeH;

U3Y4YEHUE B3aUMOJIECUCTBHUS KHUCIOT C METaJUIaMU, OKCHUJIAMU METaJUIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMUA OCHOBAHUSIMHU, COJISIMH;

MOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHUE OJIHOI'O METaJlIa JPYTUM U3 PaCTBOPA COJIH;

uccienoBaHue aM(pOTEPHBIX CBONCTB T'MAPOKCUIOB aTIOMUHUS U IIMHKA;

pElIeHNEe SKCHEPUMEHTANBHBIX 3a7a4 Mo TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COETUHEHUINY;

pEIIEHHE SKCIEPUMEHTANBHBIX 3a7ad 10 TeMe «DJIEKTPOIUTHYECKas
JUCCOLIUALUSY,;

pEIIEHNE SKCTIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeliue HeMeTallIbl U UX
COEIMHEHHUDY;

pelIeHre SKCIePUMEHTANbHBIX 33Ja4 10 TeMe «BakHele MeTamisl U UX
COEJIMHEHUSD;

XUMUYECKUE SKCHEPUMEHTHI, WIJUTIOCTPUPYIOLIME TPU3HAKKA TPOTEKAHUS
peaKkIuii HOHHOTO OOMEHa;

KAueCTBEHHbIC PEAKIUU Ha MPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAaX MOHBIL:
xJjopua-, opomua-, moaua-, cyibdar-, (ocdar-, kapdoHat-, CHIMKAT-aHHOHBI,
TUAPOKCH]I-MOHBI, KATUOHBI aMMOHMUS, MarHus, KaJblus, AIFOMUHUS, )Kene3a (2+) u
xenesa (3+), menu (2+), IMHKAa;

YMEHHME TPEACTABIATh pEe3yNbTaThl IKCHEPUMEHTAa B (OpME BBIBOJIOB,
JI0Ka3aTeNbCTB, Ipa)MKOB U TaOJIUI] U BBISBISATH SMIIMPUUECKHE 3aKOHOMEPHOCTH;

BJIQJICHUEC TIpaBUJIaMH  OC30IMacHOr0  OOpalleHWs ¢  BeIIeCTBaMHU,
UCIIOJIb3YEMBIMU B TIOBCEAHEBHON KHU3HH, a TAKXKE MTPAaBUIIAMU MMOBEACHUS B LIEIISX
cOepeXeHUs 370pPOBbsi M OKpPYXarolled MNpUpOJHON cpeibl; MOHMMAaHHUE Bpela
(omacHOCTH) BO3/IEUCTBUS Ha KUBBIE OPraHU3MBbI OIIPEICIICHHBIX BELIECTB, a TAKXKE
CIIOCOOOB YMEHBIIEHUS U MTPEIOTBPAIECHUS UX BPEIHOTO BO3ACHCTBUS; IOHUMAaHHE
3HAYEHUA KUPOB, OEIKOB, YIIEBOAOB /ISl OPraHU3Ma YeJIOBEKa;

BJIaZICHUE OCHOBAMHM XHUMHUYECKOM TPAaMOTHOCTH, BKJIIOYAIOLIEH YMEHHE
NPaBUJIBHO HCIOJIb30BaTh HM3yYEHHBIE BEIIECTBA W MaTepuaibl (B TOM YHCIIE,
MUHEpaibHble YIOOpEHHUs, METaUIbl M CIUIaBbl, NPOAYKTHl MEpepadOTKU
IPUPOAHBIX UCTOYHUKOB YTIE€BOAOPOIOB (YIiisi, TPUPOAHOTO ra3a, HeTH) B OBITY,
CEJIbCKOM  XO34WCTBE, Ha MPOU3BOJCTBE, YyMEHUE TMPUBOJUTH MPUMEPHI
NPABUJIBHOTO MCIIOIb30BaHMS U3YUYEHHBIX BEIIECTB U MaTepUAIOB;

yMEHHE YCTaHABIMBAaTh CBSA3M  MEXAYy peajbHO  HaOII0JaeMbIMU
XUMHUYECKUMH SIBICHUAMU M TPOLIECCaMHU, NPOUCXOISAIIMMU B Makpo- H
MUKPOMHUPE, O0BACHATH MPUUUHBI MHOTOOOPA3Hsl BELIECTB; YMEHUE HHTETPUPOBAThH
XUMHYECKHE 3HAaHUS CO 3HAHUSAMHU JPYTUX Y4eOHBIX MPEIMETOB C MOMOUIbIO
ne1arora;

npeacTaBiieHue o chepax npodhecCHOHAIBHOM ACATETbHOCTH, CBS3aHHBIX C
XMMHEH W COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMM Ha JIOCTHXKEHUSX
XMMHMUYECKON HayKH; HaJW4Me OIbITa paboThl C pa3IMYHbBIMU HCTOYHHKAMU
uH(pOpMaIMK 10 XMMHUHU (Hay4YHO-TIOIYJIIpHas IUTepaTypa, CIOBapH, CIIPaBOYHUKH,
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MHTEPHET-PECYpPChl) C OMOpPOM Ha aJIrOPUTM: YMEHHE OOBEKTUBHO OLIEHUBATh
uH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUIECKOM TPUMEHEHHUH.

TpeboBanust K MpPEAMETHBIM pe3yJNbTaTaM OCBOCHHUS YYEOHOTro mpeameTa
«XuMHS», pacpeieSIEHHbIE 110 rojaM 00y4eHHUs

PesynbTarsl mo rogam GopMyIHpYIOTCS MO MPUHIMITY J0O0aBICHHUS HOBBIX
pEe3yJIbTaTOB OT I'0JIa K IOy, YK€ Ha3BaHHbIC B MPEIABIAYIINX roAax NO3ULIMH, KAK
IPABUJIO, JOCJIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPETHOTO
rojia o yMOJYaHUIO BKIIIOYAIOT Pe3yJIbTaThl NPEAbIIYIIUX JIET).

8 KJIIACC

PacKphIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHH: aTOM, MOJEKyJa,
XUMHUUYECKUH DJIEMEHT, TPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECh (OAHOPOAHAS
¥ HEOJTHOPO/IHAS ), BAICHTHOCTh, OTHOCUTENIbHASI aTOMHAs W MOJICKYJISIpHAsl Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0Jis XUMHYECKOIrO
AJIEMEHTa B COCAMHEHUHU, MOJSIPHBIN 00BEM, OKCHUJ, KHUCIIOTa, OCHOBAaHUE, COJb,
*3]IEKTPOOTPUIIATEIIBHOCTH,  CTENIEHb  OKUCJCHHUS, XUMHUYECKas peaKius,
KJaccu(ukaius peakiuii: peakiiui COCIMHEHHUS, PEaKIIMU Pa3I0KEHUS, PEeaKIu
3aMeIleHUs], peaklud OOMEHa, HK30- M JHIOTEPMHUECKHE PEaKIMH; *TErIoBOU
abdexT peakuu™; Aapo aToma, IEKTPOHHBIM CIION aToMa, aTOMHas OpOUTalb,
paanyc aToma, XUMHUYECKasi CBsSI3b, MOJIAPHAS M HETIOJSPHAs KOBAJICHTHAS CBSI3b,
WOHHAsi CBsI3b, WOH, KAaTHUOH, aHWOH, pacTBOpP, MaccoBas JOJs BEIIECTBa
(mporeHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

WJUTFOCTPHUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUYECKHUX MOHATHH (CM. 11. 1) |
MIPUMEHSTH ATH TIOHATHSI IPY OTIMCAHUH BEIICCTB M MX MPEBPAIICHHH;

HCTIOJB30BaTh XUMHUUECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHUs (hOPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPaBHECHUH XUMHUECKUX PEAKIINMA, dJICKTPOHHOTO OanaHca,

OTIpeNeNATh BaJCHTHOCTh aTOMOB JJIEMCHTOB B OWHAPHBIX COCTUHEHUSX;
CTCTICHb OKHCIICHHUS DJJIEMCHTOB B OWHApHBIX COCIUHEHUSX C OINOpOHd Ha
OTIpEJICNICHNS, B TOM YHCIIE CTPYKTYPUPOBAHHBIC; NMPHUHAJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COCNMHEHHMM 1O (opMynaMm; BUJ XHUMHUYECKOW CBSI3U
(KOBaJICHTHAs! U MOHHAs1) B HEOPraHUYECKUX COCIMHEHUSIX;

UMEThb MPEJCTAaBICHUE O CUCTEME XUMHUUYECKUX 3HAHUH, YMETh C TIOMOIIBIO
YUUTEN TMPUMEHSTh CHUCTEMY XUMHUYECKMX 3HAHUW, JUIS YCTaHOBIICHUS
B3aMMOCBSI3M MEXKITYy N3YyUYEHHBIM MaTEpPHAIIOM U MPH MOTYUYEHUN HOBBIX 3HAHUH, a
TaKke P padboTe C UICTOYHUKAMU XUMHUYeCcKor nHpopmarmu. OpueHTHPOBATHCS B
MOHATHUSAX U ONMIEPUPOBATH KMH Ha 0A30BOM YPOBHE, MPUMEHSTH IIPH BBITOJTHCHUH
y4eOHBIX 3aJIaHUIA W PEIICHUU PAaCUETHBIX 3a71ad C OTMIOPOH Ha aJITOPUTM yUeOHBIX
JNEUCTBUNM W3Y4YEHHBIC 3aKOHBI M TEOPUH: 3aKOH COXPAHCHHS  MAacCHl,
[Tepuoauueckuii 3akon J[.MI. MeHneneeBa, *3aK0H MOCTOSHCTBA COCTaBa™, 3aKOH
ABoraipo; aToMHO-MoJieKyJisipHasi Teopusi. COOTHOCUTh O0O3HAYEHUS, KOTOPHIE
umerotcest B tabmuie «llepmoanueckas cuctema xumudeckux 3nementoB Jl. U.
MenpeneeBay C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XUMHYECKUX
AJIEMEHTOB (COCTaB U 3aps siapa, 00IIee YUCIO SIEKTPOHOB U paCIpPEICICHUE UX
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0 JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI; HEOPTaHWMUYECKHE BEIECTBA;
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TerI0BoMY 3P (HEKTy, 0 N3MEHEHHIO CTETICHH OKHCIICHUS XUMHUIECKUX DJICMEHTOB)
C OIIOPOU Ha CXEMBI;

XapakTepru30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIIECTB
pPa3IMUHBIX KJIACCOB, TMOJITBEPKJas OINKHCAaHUE MPUMEPAMH MOJICKYISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMMA C OTIOPOIl Ha CXEMBI;

IPOTrHO3UPOBATh CBOMCTBA BEIECTB B 3aBHUCUMOCTH OT HX COCTaBa M
CTPOEHUS; BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B pPa3IHMYHbIX
YCJIOBHSIX MOCJIE NMPEABAPUTEIBHOIO O0CYKIEHUS C TIEAaroroM;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB;
MacCOBYIO JOJI0 XUMHUYECKOrO 3JIEMEHTa Mo (OpMysie COECIUHEHHS; MaCCOBYIO
JIOJIF0 BEILIECTBA B PAcTBOPE; MPOBOJUTH PACUETHI MO YPABHEHHIO XWMHUYECKOU
PEaKIUM C OTIOPOW Ha alITOPUTM;

MIPUMEHSTh OCHOBHBIE OTIEpaIliy MBICIUTEIBLHON JEATEIbHOCTH — aHalIu3 U
CUHTE3, CpaBHEHHUE, 0000IIeHHe, cUCcTeMaTu3alus, KiacCu(puKalus, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSA3EH — JIJIs1 U3YUEHUSI CBOMCTB BEIIECTB U XUMUYECKHUX
peakinii; eCTECTBEHHO-HAYYHbIE METOJIbl NO3HAaHUA — HaOJIOJIEHUE, U3MEPEHHUE,
MOJICJIMPOBAHUE, SKCHEPUMEHT *(peajbHbIil U MBICIEHHBIN)* MOJ PYKOBOJICTBOM
Mearora;

CJIeIOBATh MpaBUJIaM IMOJIb30BAHUS XUMUYECKOM MOCYA0M U TaOOpaTOPHBIM
o0oOpyZI0BaHUEM, a TaK)Ke MpaBHIIaM OOpaIeHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMA 110 BBIMOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB IIO
MOJIYYCHUIO U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJIOPOJAa M KHCJIOPOHA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHOM MacCOBOM J0OJI€ PacTBOPEHHOIO
BCILIECTBA; IUJIAHUPOBATh U TMPOBOAUTH XUMHUYECKHE DKCIEPUMEHTHI IO
pPacno3HaBaHMUIO PACTBOPOB LIEJIOUYEH M KUCIIOT C MOMOIIbIO MHAUKATOPOB (JIAKMYC,
dbeHondranend, METWIOPAHXK W Jp.), MOATBEPKIAIOIMINX KAaYECTBEHHBIM COCTaB
HEOPTaHMYECKUX BEIIECTB (Kau€CTBEHHBIE PEAKIIMU HA MOHBI) MOJI PYKOBOJACTBOM
nejarora.

9 KIIACC

PaCKpBIBAaTh CMBIC]I OCHOBHBIX XUMUYECKHUX TOHITHI: XUMUUYECKUI 2JIEMEHT,
aToOM, MOJIEKyJa, UOH, KaTUOH, aHMOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTb, DJIEKTPOOTPULATEIbHOCTb, CTENEHb OKHUCJICHHS, XHUMHUYECKas
peakuus, XUMHYECKasi CBS3b, *TEIIOBOM 3P (EeKT peakuuu, MOJb*, MOJISPHBINI
00bEM,  pacTBOp;  OJEKTPOJIMUTHI,  HEDJIEKTPOJIUTHI,  AIIEKTPOJIUTHUECKAS
JUCCOLIMAINS, pEaKLIMi HOHHOTO 0OMEHa, KaTalu3aTop, *XUMHUECKOe paBHOBECHE,
oOpatuMble U HEOOpaTUMbIE pEaKUUU™, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaklUHuH, OKHCIWUTEIb, BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTaHOBIICHHE,
anjoTponus, amQpoTepHOCTh, XHWMHUYECKash CBs3b (KOBaJCHTHAas, HMOHHa,
METaJuInYecKasi), KPUCTAJUIMYECKAs PEIIETKa, *KOpPpO3us METAJUIOB, CILUIABBI;
CKOPOCTh XMMUUYECKON peakuuu™, mpeaenbHo aomnycrumas koHmeHntpaus (I1JIK)
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BEIIECTBA;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKHUX MOHATUH (CM. 1. 1)
MPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;

MCIOJIb30BaTh 3HAKA M CUMBOJIBI 7151 (PUKCAIIUU PE3YJIbTaTOB HAOIIOACHU,
cocTaBieHUs] (OpMyNT BEIIECTB M YPABHEHMH XHMHUYECKUX PEAKIHM, 3amucH
JAHHBIX  ycloBuM 3amad. Mcmosb3oBaTh 00O3HAuUCHMs, HMEIOIIHECS B
[lepunonnueckoit cucremMe u TabIULE PAaCTBOPUMOCTH KHCIOT, OCHOBAHHUI U COJIEH
B BOJIE JIJIs1 BBITIOJIHEHUS 3a1aHU.

OMpEENATh BAJIGHTHOCTh U CTEIEHb OKUCIICHHS XUMHUYECKUX DJIIEMEHTOB B
COCJIMHEHUSAX PAa3JIUYHOr0 COCTaBa; MPUHAJIC)KHOCTh BEUIECTB K OMpPEACIEHHOMY
KJIACCY COEIMHEHUN C OTOPO Ha OMpeIeTICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHEIE;
BU/IBl XMMHUYECKOW CBSI3U (KOBAJICHTHAsi, HOHHAs, METaJUIMYecKas) B
HEOPTaHWYECKUX COCAMHEHMSX; 3apsij] MOHA M0 XUMHUYECKO (opmylie; Xxapakrep
Cpellbl B BOJHBIX PACTBOPAX KHUCIIOT U MIEIOUYEH, *TUIl KPUCTAIIMYECKON PEIIETKI
KOHKpPETHOT'O BEIIECTBA™;

packpeiBath cmbica [lepmogmueckoro 3akona J[.M. Menneneera wu
JEMOHCTPUPOBATh €r0 MOHMMAaHHUE: *ONUCHIBATh U XAPAKTEPU30BaTh ™ TaOIMYHYIO
dopmy Ileproguueckoil cUCTEMBl XMMUYECKHUX 3JEMEHTOB: pa3jinyaTh MOHATHS
«riaBHas noArpynna (A-rpymnma)» u «rnodouynas noarpynna (b-rpynna)», mansie u
OoJIbIlIME€ TIEPUOABI, *COOTHOCUTH* O0O3HAUCHMS, KOTOphIE HMEIOTCI B
NEPUOIMYECKON TaONHIle, C YUCIOBBIMU XapAaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, oOllee YHCIO 3JIEKTPOHOB M
pacnpeneneHue UX O  OJCKTPOHHBIM  CJOSIM);  *OOBSICHATH*  00IIme
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHUI
B [IpeJIeax MaJIbIX MEPHUOJIOB U TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJacCu(UIIMPOBATh XUMUYECKHE JJIEMEHTHI; HEOPraHUYECKHE BEIIECTBA;
XUMUYECKUE Peaklny (110 YUCIIy U COCTaBY YYACTBYIOLMX B PEAKLMU BEIIECTB, 110
TEIUIOBOMY J(deKkTy, Mo H3MEHEHUIO CTENEHEeW OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB) C OMOPON HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CcHEHU(DUUYECKUE XUMHUUYECKUE
CBOMCTBA BEILECTB PA3IMUYHBIX KJIACCOB, MOJATBEPXKAAs OMHCAHUE MPUMEPAMHU
MOJIEKYJISIPHBIX Y MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUH C
OIIOPOM HA CXEMBI;

COCTaBJIATh YPABHEHUS JIEKTPOIUTUUECKON JUCCOLUALIMY KUCIIOT, 1IeJI0Yei
W COJICH; TIOJIHBIE W COKpAIIEHHBIE YpaBHEHUS peaKIuii HWOHHOTrO OOMEHa,
YpPaBHEHUSI PEaKIui, MOATBEPKIAIOIMINX CYIIECTBOBAHHE T'€HETUYECKOW CBSI3U
MEK]ly BEIIECTBAMHU Pa3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOTO OanaHca ITUX PEeaKIHii;

OPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOEHUS;
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAICHUI MOCie MpeBapUTEIHLHOTO
00CYXJIEHHUSI C T1E€J1aroroMm;

BBIYKCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAaccChl BEILECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMeHTa 1Mo (opMysie COECIUHEHHUS; MAaCCOBYIO
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JIOJIF0 BEILIECTBA B PAacTBOPE; IPOBOIUTH PACUETHI 10 YPABHEHHIO XUMHUYECKOH
pPEaKIHUU C OIOPOU Ha alNTOPUTM;

CJIEIOBATh MpaBWJIaM MOJb30BaHUS XUMUYECKOM TOCYA0N U 1a00paTOPHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIIaM OOpAIICHHs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMU 110 BBINOJIHEHUIO JIA0OPATOPHBIX XHMHYECKUX OIBITOB IIO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIOro ra3a);

MIPOBOJIUTH PEAKIMH, NOATBEPKAAIOIINE KAaUECTBEHHBI COCTAaB PA3IMYHbIX
BELIECTB: PAaClO3HABATH OIBITHBIM MYTEM XJIOpUI- OpoMuUA-, HOAUJ-, KapOOHAT-,
docdar-, cuwiukar-, cyiabpaT-, THAPOKCUA-UOHBI, KaTUOHbBl AMMOHHUS U HOHBI
W3YYEHHBIX METAJUIOB, IIPUCYTCTBYIOIIHME B BOJHBIX PAaCTBOPaX HEOPTaHMYECKHUX
BEILECTB;

IPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHOW IEATEIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O0O0O0OIIEHHE, CHCTEMAaTU3allli0, BBISIBICHUE TNPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 U3YYEHUS CBOMCTB BEIIECTB M XMMUYECKUX PEAKIINN;
€CTECTBEHHO-HAYYHbIE  METOAbl  TO3HaHHWsI —  HaONIOJIGHHE, H3MEPEHHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEabHbII U MBICIEHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJTMUYECTBO YACOB, OTBOJUMBIX Ha OCBOEHUE KaXK/10M TeMbI Y4eOHOTO MpeaMeTa « XUMUS
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30oBaTeIbHOM MPOTPAMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYyYArOIIMXCS C
3a/IepKKOM TICUXUYECKOTO Pa3BUTHs, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM deaepanbHOl padoyeil mporpamMmmsl
y4eOHOTo IIpeMeTa « XUMUS» OCHOBHOM 00pa3oBaTesIbHOM MporpaMMbl OCHOBHOTO 00111ero oOpa3zoBanus. [Ipu atom Opranuzanus
BIIpaBE camMa BHOCHUTb HM3MEHEHHA B COJIEpXKAHUE U paclpenesieHue y4yeOHOro Marepuasa Mo roaaM oOy4yeHus, B
MOCJIEI0BAaTENbHOCTh M3YYEHHUS] TEM M KOJIMYECTBO YAaCOB HAa OCBOCHUE Ka)JOW TEMBI, ONPEACIICHUE OpraHU3alUOHHBIX (GopM
oOyueHus U T.. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUN ONpeneNsieTcss BbIOpaHHBIM oOpa3zoBaTeslbHOW opranu3anueii YMK,
VHAUBUAYAIbHBIMU TCUXO(PU3NYECKUMU OCOOEHHOCTSIMM KOHKpeTHbIX oOywaroummxcsi ¢ 3IIP, creneHp0 OCBOEHHOCTHM HMHU
y4eOHBIX TEM, pEKOMEHIAIMIMU 0 0TOOpPY U aJanTaluy yueOHOro MaTepuaia o XUMMUM, peAcTaBIeHHbIMU B [loscHUTENbHON
3aITHCKE.

[Ipennaraem 2 BapumaHTa MPUMEPHOTO TEMATHMUECKOTO IUIaHWpOBaHUs i oOydarommiics ¢ 3I1P: mepBbiii nmpeamomnaraer
OCBOEHUE NPOrPaMMbI B NHKIIFO3UBHOM KJIACCE; BTOPOM — B OTAEJIIBHOM KJIACCE.

1-id BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMS

8 KUIACC
(2 4 B Henemo, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)
ﬂpnmepnue TEMBI, OcHoBHOE coJepkanue OcHOBHBIE BHU/BI 1eATECJIbHOCTH
packKpbIBaoLIue JAHHBIH o0yvaromuxcst

paszien nporpamMmmali,
M KOJUYECTBO YACOB,
OTBOIMMOE HA UX H3Yy4YeHHe

Pasgen 1.IlepBoHayajibHble XUMUYecKHe MOHATUA(20 1)
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Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/TbHOCTH
4yeJ/ioBeKa

(54)

[IpeaMeT xuMuu.* PoJib XMMUU B )KU3HU YeJIOBeKA. XUMHUS B
cucTeMe Hayk. MeTo/ibl TO3HAHUSA B XUMUU.*

Tesa u BemecTBa. PU3nyecKye CBOMCTBA BelleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa ¥ cMecH. Coco6bl
pasgesneHus cMeceil. Pu3nvyecKkre U XMMHUYeCKHe sIBJIEHHUS.
[Ipu3Haku M ycln0BHA NPOTEKaHUsI XMMUYECKUX peaKIui.
3HAKOMCTBO C IPaBWJIaMH 6€30MaCHOCTH U TPUEMaMHU PaboThI B
XUMHUYeCKOH 1abopaTOpHH.

JleMOHCTpanumu

1. JlabopaTopHoe 060pyA0BaHUe.

2. PassinyHble BUABI XUMUYECKOH TOCYIbI.

3. 06pasubl BellecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHUe, BbITapUBaHUE,
JUCTUILISALMSA, XpoMaTorpadus).

JlaGopaTopHble ¥ NpaKTHYeCKHE PaGoThI

Jla6opamopHble onbimbi:

Onucanue GpU3NYECKUX CBOHCTB BelIECTB.

PaspneneHue cMecH C IOMOIIbIO MarHuTa.

IIpakmuueckue pabombl:

Ne 1. JlTabopaTopHOe 060py/I0BaHKEe U MPHUEMBI PAGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XUMHUYECKOH J1aB60paTOPHH.
Ne 2. OumncTtKa 3arpAsHeHHOW NOBAaPEHHOM CON
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PackpbIBaThb CMbIC/ U3yYaEMBIX MIOHSATHH C IOMOLIbIO IIearora.

PackpbIBaThb poJib XUMHUHU B IPUPOJE U MU3HU Y€JIOBEKA, €€ CBSA3b C APYTUMU
HayKaMH.

PassinyaTh YMCTbIE BellleCTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassinyaTh pusnyeckre U XMMUYECKHe IBJIEHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefiessTh NPU3HAKU XMMUYECKHX PeaKIMH U YCI0BUA UX IPOTEKaHHs.

CrneoBaTh NpaBUJIaM M0J1b30BAHUSA XMMUYECKOH NOCYA0H U JJaBOPaTOPHBIM
o6opy/i0BaHMEM, A TAKXKe IpaBUJIaM 06pallleHUs C XUMUYECKHUMHU Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSAMH 10 BBIIIOJHEHHIO MPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM IleJjarora.

[I1aHMpOBATh ¥ NPOBOAUTb XUMHUYECKUH SKCIIEPUMEHT 10 U3yYEHUIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BelLleCTB, CIOCO60B pa3/ie/ieHUs cMecel
BeLeCTB [10/] PyKOBOACTBOM Iefiarora ¢ o6Cy>kJieHueM IJIaHa paboThl.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeTeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI0 COJleprKaHus, ClIpaBOYHble MaTepHaslbl, pecypcel MHTepHEeTa o,
PYKOBOACTBOM Ilefiarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaLHI0 U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIM NOHATUNHBIHN annapaTt Kypca XUMUH



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

AToMbI U MoJIeKYJIbl. XUMHUY€eCKHE 37IEMEeHThI. 3HaKHU (CUMBOJIbI)
XUMUYECKHUX 3/1eMeHTOB. [IpoCThIe U C/I0KHBIE BELECTBA.
ATOMHO-MOJIEKYJIIpHOE YYeHHe.

XuMunyeckasi opmysia. BasleHTHOCTb aTOMOB XUMHUYECKHUX
3JIEMEHTOB. *3aKOH MOCTOSHCTBA COCTaBa BelecTB.*
OTHOcUTe/IbHas aToMHas Macca. OTHOCUTe/IbHAs MOJIEeKyJ/IpHas
Macca. MaccoBast 10151 XHMUY€ECKOI'0 3JIeMeHTa B COeIMHEHHUU.
dusudeckue U XUMUYeCKUe iBJeHUs. XMMUYecKas peakus.
[Ipr3HaKu U ycl0BUA NPOTEKAHUA XMMUYECKUX peaKLUH.
XUMHYeCcKre YpaBHEHMUS.

TuIbl XUMUYeCKUX peaKIui (coeHeHs], pa3/IoXKeHUs],
3aMelleHHs1, 06MeHa).

3aKOH COXpaHeHHs MacChl BELECTB.

*M. B. JIoMOHOCOB — y4EHbIH-3HIIUKJIONENUCT.*

JdemoncTpanuun

dusnyeckue ABIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/ZIEHCALU BOABI U T. [1.).

XuMudeckue siBjeHUs (TopeHue CBeUH, pasjioKeHHe caxapa,
B3aUMO/JIECTBHE CEPHOU KHCIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoselicTBue xKese3a ¢
cepoif, B3auMo/ielcTBUe xKeJse3a ¢ pacTBopoM cosu megu(11)).
OnbIT, MJJIIOCTPUPYIOLIMHN 3aKOH COXpaHEeHHUs MacChl.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI

JlaGopaTopHbI€ OMbBITHI:

[Ipumepsl U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKA, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX IBJEHUH (IPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aUMO/JIEMCTBUE MeJIa C KUCJIOTOM).

Mopesnn aTOMOB U MOJIEKYJT

MpaKTnyeckas pabota No3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakumi

BbluncneHus

— OTHOCUTEJIbHON MOJIEKYJISPHOM MacChl BELIECTB;

— MaccoBOH I0JIM XMMHYECKOT0 3JIeMeHTa 110 GpopmyJie
COeIMHEHUA.

[IpUMeHsSITb eCTECTBEHHO-HAy4YHble METO/Ibl IO3HAHUS (B TOM YHCIIE
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLUU
MBICJIMTEJIBHOH eI TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMSA) A1 U3yYeHHUs
BeLeCTB U XMMUYeCKUX PeaKLMi ¢ ONopoi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBbIX TIOHATHUH U 3aKOHOB M IPUMEHSTb 3TH NOHATHUA
IPY ONMCaHUH CBOWCTB BEIECTB U UX PeBPaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PassimyaTh pu3nyeckre U XUMUYECKHE ABJIE€HUSA, 06bACHATD UX CYLHOCTb C TOUKH
3peHUs aTOMHO-MOJIEKY/IIPHOTO YYEHHs C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBIL.

OnpefiesiTh NPU3HAKU XMMUUYECKUX PEeaKIUH, YCI0BUSA UX IPOTEKAHUS.

O6BbACHATD CYLIHOCTb GU3UYECKUX U XUMHUECKUX SIBJIEHUH C TOUYKH 3PEHUS
aTOMHO-MOJIEKYJIIPHOr'0 YY€HHUS C UCII0JIb30BAaHUEM BU3YaIbHOH ONOPBI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YHC/Y U COCTaBY pearupyrouiux 1
06pa3yroLIMXCcs BEIleCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbI GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJe/sAThb
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aIFOPUTM y4eOHbIX
JeUCTBUM.

PacctaBiaATh K03$dUILMEHTHI B ypaBHEHHUAX XMMHUYECKUX PEaKLUH ¢ 0opoit Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrnefoBaTh NMpaBU/IaM N0J1b30BaHUsI XUMHUECKOH OCYZ,0H U 1ab0paTOPHbIM
060py/I0BaHKEM, A TAKXKe MPAaBUJIaM 00pallleHUs C BEllleCTBaMU B COOTBETCTBUH
C UHCTPYKIMSMH 10 BBINIOJIHEHHUIO JJAG0PAaTOPHBIX XUMHUUECKHX OIBITOB MOZ,
KOHTpOJIEM TleJiarora.

HWcnosib30BaTh NpHU BLIIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce
HCCJIeI0BATE/NbCKON AesITeIbHOCTU
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy XUMUYECKOT0 COJIep>KaHHsl, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Iejarora.

BeicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHopMaIHIo U3 y4eOHUKA U CIPAaBOYHBIX MaTepHaoB, TPaMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMUU

Paspeu 2. BaxxHelllne npeAcTaBuTe/ I Heopranuyeckux Beuects (30 u)
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Tema 3. Bo3nyx. Kuciiopon.
ITonsTHe 06 oKkCcHIAX

(54)

Bosayx — cmech ra3os. CocTaB Bo3yxa.
Kucsiopos, — 3/1eMeHT ¥ IPOCTOE Bellje-
cTBO. 030H — *ayyoTpornHas MoaudUKaus Kucaopoga.*

HaXO)K,C[eHI/Ie Kucjaopoza B ripupone, Cl)I/ISI/I‘{eCKPle U XMUMHUYECKUe

CBOHCTBA (peakL U OKHCJIEHHUs], TOpeHue). Y CJI0BHUsA
BO3HUKHOBEHHs ¥ IpeKpalleHus ropenus. [lonsitue

06 OKCH/aX.

*Croco6bl MOJTyYeHUs KUCI0pO/ia B TaG0PaTOPUU U
npoMblieHHOCTH.* [IpuMeHeHue Kucaopoga. Kpyrosopor
KHCJIOPOJia B IPUPOJE.

*TenyioBo# 3¢ PeKT XUMUYECKOH peaKkuy, HOHSITHE O
TEPMOXMUMUYECKOM ypaBHEHHH, 3K30*- 1 IHJOTEePMUYECKUX
peaxIusX.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/yXa,
Croco6bl ero NpeoTBpalleH s, YculeHe TapHUKOBOTO
addexTa, pa3pylieHrue 030HOBOTO CJIos.*

JdemoncTpanuun

BzaumogeiictBue pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXHO MCIOJIb30BaHKE BU/E0OIBITOB).
OnpejiesieHue coiepKaHKsl KUCJI0PO/ia B BO3/yXe.
OHblTbl, JAEMOHCTpHpYHOILIHe YC/IOBUA BOSBHUKHOBEHHUA U
npeKpalieHus TOpeHuUsl.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI
JlaGopaTOPHBIH OIIBIT:

Os3HakoMJieHHe ¢ 06pasLaMu OKCHAOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KACJI0POAQ, U3ydYeHHe ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM MacChl KUCJI0PO/ia M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XMUMHYECKOT0 3JIEMEHTA
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PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATHUHN U IPUMeHATb 3TH NOHATUSA NPU
OTMCAaHUU CBONCTB BelLlleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB Y KJIMLIE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNUchb
cOCTaB BO3/lyxa, pu3nYeCKUe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero IoJiy4yeHus, IprMeHeHUe U 3HaUeHue B IPUPOJie U XKU3HU YeJIoBeKa.

CpasHusams peakyuu 20peHust U Med.1eHH020 OKUC/1eHUs C TPeiBapUTeIbHbIM
obcyx/eHueM napaMeTpOB CPaBHEHMUS.

Co6upaTh NpuGOPHI AJIs MOJyYeHUs KUCJI0poia (BbITECHEHHEM BO/Ibl U
BO3/yXa).

Pacno3HaBaTb ONBITHBIM MYTEM KUCJIOPOJ, 10/ KOHTPOJIEM Ilefjarora.

HWcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY /AJ1S1 COCTaBJIEHUsI GOPMY.JI BEL|eCTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMUYeCKHUX PeaKLUi € yJacTHeM KHUCI0poAa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrenoBaTh npaBu/aM 6e30MacHOM paboThl B 1a60paTOPUU NPH UCIIOJIb30BAaHUU
XMMHYECKOH NOCy1bl M 060PYyI0BaHUs 110/, KOHTPOJIEM I1€J]arora, a Takxe
NpaBUJIaM 00pallleHus C TOPIOYMMH BEIEeCTBAMU B GBITY.

[l1aHMpOBATE U OCYLIECTB/IATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Zle/1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIepUMEHTa MOJ,
PYKOBOACTBOM Iejarora.

YuyacTBoBaTb B COBMeCTHOM paboTe B rpyIie.

HMcnonb3oBaTh NpH BLINOJHEHUH yUeOHBIX 3aJJaHUH U B Ipoliecce
HCCJIel0BaTeIbCKOM 1eTeJIbHOCTH HayYHO-MONYJISIPHYIO JJUTepaTypy
XMUMHUYEeCKOT0 COZiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Iejarora.

BricTparBaTh pa3BépHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMaIHIO U3 yYeOHUKA U CIPABOYHBIX MaTEPHAJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4eHHBIN NOHATUIHBIN annapaT Kypca XUMUHU



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bopopoa — aseMeHT U npocTtoe BellecTBo. HaxoxieHue B
npupoje, pusnyecKre U XMMHUUeCKHe CBOMCTBA (Ha MpuMepe
B3aUMO/IEHCTBUSA C HEMeTa/llaMU U OKCHJIaMH MEeTaJIJIOB),
NpUMeHeHHe, *Croco6bl oMydyeHus.*

[ToHATHE O KUCJIOTAX U COMAX.

JemoHcTpanuu

[Tonydenue, cobupaHye U paclio3HaBaHUe BOZOPOJA.
['openue Bogopoaa.

B3aumogericTBue Bogopoaa ¢ okcugom meau(Il).

JlaGopaTopHble M IPaKTHYECKUE PAGOTHI
JlabopaTOpPHBIH OMBIT:

B3anMogelicTBYe KUCIOT C MeTa/lJIaMHU.
[IpakTHYeckas paboTa:

Ne 5. [losiyueHHe BOL0pOJia, U3yUyeHHe ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM Macchl BellleCTBa Ha OCHOBaHUH aTOMHOMU
MacChbl XUMHWYECKUX 3JIEMEHTOB

KosinuecTBo BewjectBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosisspHbIH 06'bEM ra3oB. Pac4éThl Mo XUMUYECKUM
ypaBHEHHUSIM.

JleMoHCcTpanusa
06pa3sibl BELIECTB KOJTUYECTBOM 1 MOJIb.

Bbluncnenma

— 00'bEMa, KOJIMYECTBA BellleCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BeLeCTBa UJIH 00 bEMY;

— 00'bEMOB ra3oB 10 ypaBHEHHUIO peaKLMU Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHWH Ia30B
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PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U MNPHUMEHATDb 3TU NIOHATHUA NIPHU
OINMCAaHUU CBOMCTB BeILleCTB U UX [peBpalleHUH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHe CBOMCTBAa BOAOPO/a,
Croco0bl ero NnoJiyyeHus, NpUMeHeHH e C ONIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxemy.

Co6upaTb NpubOp /A NOJTyYeHUs BOJOPOAA C UCIOJIb30BaHUEM BU3yaIbHON
OTIOpBI

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHHsI GOPMYJI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYeCKHX PeaKLMi € yJacTHeM BOJ0poJa C
OTIOpO Ha aJITOPUTM.

CrnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHUYeCKOH MoCcy/ibl ¥ 060pyJOBaHUSA M0/ KOHTPOJIEM Ie/iarora., a Takxe
npaBuJaM 06GpalieHHs C FOPIOYMMU BeLeCTBAMH B ObITY

[lnaHMpOBaTh U OCYLIECTBJIATh Ha NPAKTHKE XUMUUeCKHe SKCTIepUMEHTBI,
NPOBOJUTD HAGJIIO/I€HUS, [1e/1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIepUMEHTa N0/
PYKOBOZCTBOM IleJjarora ¢ 06Cy>kieHHeM IJIaHa paboThl, C UCTO/Ib30BAHUEM
KJIU1Ie.

YyacTBOBaTb B COBMECTHOH paboTe B rpyImie.

HJIaHI/IpOBaTb N OCYLIECTBJIATb HA NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
MMPOBOAUTH Ha6n}o/:[e1-n/m, AeJIaTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPUMEHTA.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymnme

PaCKprBaTb CMBICJI U3y4YaeMBbIX MOHATHUM U NMPHUMEHATDb 3TU IIOHATHS, A TaKXKe
H3y4Y€HHbI€ 3aKOHbI U TEOPUHU IJId pellIeHUud paC‘{éTHbIX 3a4a4 C IOMOLIbIO
nejarora.

BbIYMCAATH MOJISIPHYIO MaccCy BelllecTB; KOJUYECTBO BellleCTBa, 00 bEM rasa,
Maccy BellleCcTBa € OTIOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUYECKUX PeaKIuii C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeICTBUH: KOJIMYeCTBa, 06'bEMa, MacChl BeleCTBA
10 U3BECTHOMY KOJIM4YeCTBY, 06'bEMY, Macce peareHTOB WM IPOJYKTOB
peaxIuu.

BbICTpaI/IBaTb pa3BépHyTbIe NHUCbMEHHbIE U YCTHbI€ OTBETHI C OHOpOﬁ Ha UH-
c])opMaumo u3 y‘{e6Hm<a " CIIPABOYHbIX MaTe€pHUaJIOB, TPAMOTHO UCII0JIb30BaThb
M3y4eHHbIH MOHATUMHBIN annapaT Kypca XMMHH C TIOMOILbIO NeJjarora.



Tema 6. Boga. PacTBopsbl.
IloHATHE 06 OCHOBAHMAX

(54)

Boja, ee cocTas, cTpoeHUe, MoJIeKYJ1bl. DU3NUeCKHe CBOKCTBA
BO/Ibl. *AHA/IU3 U CUHTE3 — METO/bI U3yUYeHHUs COCTAaBa BOABL*
XuMHYecKre CBOMCTBA BOJbI

(passioxkeHMe, peaKIMy C HATPHUEM, OKCHIOM KaJIbLIHs, OKCUJIOM
cepnl V.

CocraB ocHoBaHUH. [loHsITHE 06 UHAMKATOPAX.

*Bopa kak pactBopuTesib.* PacTBopbl *PacTBopuMOCTb
BellecTB B Boje.*

*HachIleHHbIE U HEHAChIIeHHbIe pacTBOPHL * MaccoBast 10151
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B MPUPOJIE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/e.* 3arpsisHeHMe NPUPOAHBIX Bog,. OXxpaHa

Y OYHCTKA NPUPOJHBIX BO/,.

JdemoncTpanuun

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJENUCTBHE BO/IbI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTHIO.
HccneoBaHre pacTBOPOB KUCJIOT U 11leJ104€el € OMOIIbIO
WHJUKATOPOB.

JlaGopaTopHble U MpaKTHYECKHE PAGOTHI

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
Jl0J1eH paCTBOPEHHOTO BellleCTBa.

Bbluncnenumsa
— C MCII0JIb3OBAHUEM IOHATHUSA «MacCoBas [10Jis BellleCTBa B
pacTtBope»
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PackpbIBaTh CMBIC/ M3y4aeMbIX HOHATHUHN U IPUMeHATb 3TH NOHATUSA NPU
OTMCAaHUU CBOMCTB BellleCTB U UX NpeBpallleHUH ¢ TOMOlIbIo Nejarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/bI, €€ pOJIb KaKk
pacTBOPHUTeJIS B IPUPOJHBIX IPOLECCaX C ONOPOM Ha IJIaH U CXeMY.

CocTaB/IITh ypaBHEHHUS XMMHUYeCKUX peaKL Ui C y9acTHeM BOJbI C OTIOPOH Ha
cxemy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
NPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ,
OT 3arpsI3HeHHs NocJje NpeABapUTeNbHOT0 CTPYKTYPUPOBAHUSA MaTepHaa.

[l1aHMpOBATE U OCYLIECTBJIATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTH HAGJIIO/IeHHUS, [ie1aTh Bbl-

BO/bI 10 pe3y/ibTaTaM 3KCIepUMeHTa 110/, KOHTPOJIeM Mefarora, ¢
HCI0JIb30BaHUEM KJIUIIIE.

CrnesoBaThb npaBuiaM 6e30IacHOM paboThl B IaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM leAarora.

[IpoBOANTE BBIYMCIEHUS C IPUMEHEHHEeM MOHATHSA «MaccoBas 1014 BellleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

HWcnosib30BaTh NpH BHINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipoljecce
HCC/lel0BaTeNIbCKOH JlesTeIbHOCTH HAyYHO-MONYJISAPHYIO INTEepaTypy
XMMHUYECKOI0 COZlep>KaHHUd, ClIpaBOYHbIe MaTepHraslbl, pecypcel UHTepHeTa
10/, pyKOBO/Z,CTBOM Ilejiarora.

BricTpauBaTb pa3BEépHyTble NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOU Ha
rHopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH I0CJIe
NpeiBApUTEJIbHOTO CTPYKTYPUPOBAaHUSA MaTepHaja



Tema 7. OCHOBHBbIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Kinaccudukanus HeopraHU4eCKUX COeJMHEHUM.

Okcuzpl: cocTas, kKaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
*amMmdoTepHbIe, Hecosieobpasyolie Ha IpUMepe OKcrua
yraepoga Il v okenga asota ll, HomeHkaTypa. [losyyeHue*
OKCH/IOB (B3aMmogencTame ¢ BOAO0M, KUCI0Tamu, Lesodamu).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HEPacTBOPUMble OCHOBAHMS), HOMEHKJ/IATypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATYpa, U3uyecKue
Y XUMUYeCKUe CBOMCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCH/IJaMHU COJISIMU Ha NIpHMepe COJISTHON U CepHON KUCJIOT),
*croco6bl noJiydyeHus.® Psil akTUBHOCTH MeTaJIJIOB.

Cosm (cpeiHME): HOMEHKJIATYPA, *CIIOCO6BI MOJNyYeHUs ™,
B3aUMO/IeHCTBUE coJiel ¢ MeTa/lIaMH, KUC/I0TaMH, Liies1o4aMu U
COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJaCCaMU HEOPraHUYeCKUX
coepnHeHUH. ['eHeTH4Yeckue psapl. [loHATHE 06 aMOTepPHBIX
IUAPOKCHU/AAX Ha IpUMepe [IUHKA U aJIIOMUHUSA. XUMHAYeCKHe
CBOMCTBA - B3aHMO/IEHCTBHE C KMCJIOTAMH U LieJI04aMHu.
PazsioxkeHue npu HarpeBaHUMU.

JleMoHCcTpanuu

O6pa3nbl HeOpPraHUYeCKHX BEIECTB PAa3/IMYHBIX KJIACCOB.
B3auMo/ielicTBHE pacTBOpPA CEPHOM KUCJIOTBI C OKCUZLOM
menu(ID).

Peakuus HeHTpanusaLuu.

BbITeCHEHMEe 0JJHOr0 MeTaJlJIa [PYyTMM U3 pacTBOpPa COJIH.

JlabopaTopHble U MPaKTHYeCKHe PadoThI

JlabopaTOpHbI€ ONbITHI:

BsauMogelicTBUe KUCJIOT C MeTalJaMHU.

[TosyyeHue HepacTBOPUMbIX OCHOBAaHHH.

BsauMojelicTBUe HEPaCTBOPUMBIX OCHOBAHUM C KUCJIOTAMMU.
PasnoxxeHue rugpokcya meau(ll) npu HarpeBaHuH.
[IpakTuyeckas pabora:

Ne 7. PelneHue akcriepuMeHTabHbIX 3a/ia4 110 TeMe «OCHOBHbIe
KJIaCCbl HEOPTraHUYECKUX COeJUHEHUN».

BbluncneHus
— I10 YpaBHEHUSAM XUMHUYECKUX peaKkLUi

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COCIMHEHHH 10 MabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIaCCOB HEOPTaHMYECKHX COeANHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CoctaBnenne HopMyI1 OCHOBHBIX KIIACCOB HEOPTaHUIECKHX COSIUHEHMH U Ha3bIBaHHUE
UX TI0 MEeXIyHapOIHOH U TPUBHAIBFHOH HOMEHKIIATYPE C UCIOIB30BaHHEM
OIIpe/eNICHNs U TaOJINIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3y4aeMbIX BEIIECTB 110 COCTABY U C8OUcmEaM ¢ OTIOPOI Ha
OIIPE/IENICHNS, CXEMBI B TaOJHILy PaCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIIOB M cXeMBbl «[ eHeTn4eckass B3auMOCBA3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKHX COEAUHEHUID 10J] pyKOBOJCTBOM IEarora.
[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIINX XMMUYECKUX CBOICTB
U3YYEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOJIBb30BAHHEM
cxeMsbl «['eHeTHYecKas B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COCIMHEHHUIT» 10J] PyKOBOJCTBOM Iearora.

CocraBieHHe MOJIEKYSIPHBIX YPaBHEHUH PeaKknuii, HILTIOCTPUPYIOIINX XUMHYECKHIE
CBOWCTBA U3YUCHHBIX KJIACCOB U CHOCOObI NOIYYeHUsl BELIECTB U3YUCHHBIX KJIACCOB,
TPYII, a TAKXKE ITOJTBEPKJAIOMINX TeHETHIECKYIO B3aUMOCBS3b MEXIy HIMH, C
OTIOpOii Ha BEpOaJbHYIO CXEMY B KaUeCTBE 3PUTEILHOM OTIOPHL.

CocTaBieHre MOJNEKYIAPHBIX YPABHEHHH PEAKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyxeHreM BEIOOpa pearupyIoMuX BEIIECTB.

Beruncnenue 1o ypaBHEHUSIM XUMHYECKHX PEaKInil KOJIM4IecTBa, 00bEMa, Macchl
BEIL[ECTBA T10 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH I10
AITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHHIE HA IPAKTHKE XMMUYECKOTO 3KCIIEPUMEHTa U
HaOJTIO/ICHNS T10]] PYKOBOJICTBOM yUYHTEIIS.

DopMynpoBaHKE BBIBOOB IO PE3YNIbTaTaM SKCIIEPUMEHTA C HCI0Ib30BaHHEM
OTIOPHEIX CIIOB.

DopMynHpOBaHKE C TOMOIIBIO NEJarora U BBITOIHEHNE MTPaBHII Oe30IIacHON paboTHI B
71a00paTOPHH TPH HCHOIB30BAHUH XUMHIECKOH MOCYIBI M 000PyJOBAHUS.
Hcrnonb3oBaHue NMpy BHIMOJIHEHNH yueOHBIX 331aHHi U B TIpoLiecce
FICCIIEIOBATENBCKOI AATENEHOCTH HAYYHO-TIOMYJISIPHOM JINTEPaTyphl XUMHYECKOTO
COZIepKaHHs, CIPaBOYHbBIC MaTepHallbl, pecypcsl VIHTepHeTa, OCyIecTBICHUE BBIOOpa
0/l PyKOBOJICTBOM TI€1arora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX H YCTHBIX OTBETOB C ONOPOif Ha
nH(pOpMAaIHIO U3 yIeOHHUKA U CIIPAaBOYHBIX MAaTepHAIOB, TPAMOTHOE HCIOIB30BaHNE
M3Y4YEeHHOTO ITOHATHIHOTO armapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

Paszpen 3. [lepunoauydeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3jieMeHTOB /I. U. MeHzeieeBa.
CTpoeHue aTOMOB. XUMHYeCKas CBA3b. OKHC/INTETbHO-BOCCTAHOBHUTE/IbHbIE peaknuM (15 )
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Tema 8. [lepuoauyeckuii 3aKoH
u Ilepnoanyeckasi cucrema
XMMHYeCKHX 3JIeMEeHTOB

. U. Menpene-esa. CtpoeHue
aTtoma (7 4)

[lepBble MONBITKY KJacCUPUKALUY XUMHUYECKUX 3JIEMEHTOB.
[TonsiTHe O rpynnax CXoJHbIX 3J1eMeHTOB (1eJI04Hble U
1[eJIOYHO3eMeJIbHble MeTaJlJ/Ibl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J1eMeHTBI, KOTOPble 06Pa3yIoT

aMmboTepHbIe OKCUABI U THPOKCHBL*

[leproanyeckuit 3akoH u [leproau-yeckas cucreMa
XMMHYeCKHX 371eMeHTOB /l. U. MeHzeneeBa. [lepuobl, rpynimsl,
noArpynnel. PU3ndecKUui CMBICJ OPSAJAKOBOr0 HOMepa
3JleMeHTa, HOMepOB Nepro/ia U TPyMIIbL.

CtpoeHue aToMmoB. CocTaB aTOMHBIX sZiep. *M3oTonbL*
JnekTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/104€K AaTOMOB N€PBbIX
20 XMMHYeCKHX 371eMeHTOB [leprojuyecKoi CUCTeMBbI

J. U. MeHesieeBa.

XapaKTepHCTHKa XUMUYECKOT0 3/IeMeHTa MO ero NMoJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeHnzeneena.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB 3JIEMEHTOB MaJIbIX
[IepUO/I0B U IJIaBHBIX NOATPYII B 3aBUCUMOCTHU OT aTOMHOTO
(mopsiazkoBOro) HOMepa.*

*3HaveHnue [lepuoaudeckoro 3akoHa u [lepuoandeckon
CHUCTEeMbl XUMHWYECKHUX 3JIEMEHTOB [JId PA3BUTHUA HAYKH U
npakTuki. [I. 1. MeHiesieeB — y4€HBIH, eJaror ¥ rpaXkJaHuH.*

JdemMoncTpanuun

KopoTkomnepuoaHas u JyIMHHONEpHOUAHasA GOPMBbI
[lepronyeckoy CUCTEMBI XUMHUY€CKUX 3JIEMEHTOB

. U. MeHpeneeBa.

O3HakoMJIeHHe ¢ 06pa3naMy MeTa/lJIOB U HEMETAJLJIOB.

JlabopaTopHble U MPaKTHYEeCKHe PadoThI

JlaGopaTOPHBIH OIIBIT:

B3anMo/elcTBYE THAPOKCHAA [IMHKA C pACTBOPAaMU KUCJIOT U
ieja049en
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PackpbIBaTh CMBIC/I IEPUOJUYECKOTO 3aKOHA 10J] PyKOBOACTBOM IleJjarora.

[ToHuMaTh cyllecTBOBaHHE NEPUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/71eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHeHUH OT MOJIOKeHHS B IepUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
WCII0/Ib30BAaHUEM CXEM U TAGJIHII.

YcTaHaBIMBaTh CBA3b MeX/y MOJI0KEeHHEM 3JIeMeHTa B IepUOIUYeCKON CHUCTeMe
Y CTPOEHHEM ero aToMa (CcocTaB U 3apsjA A4pa, 061ee YUC/I0 3JIEKTPOHOB U
pacrpefie/ieHHe X 110 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHEeHHs CBOWCTB 3/IEMEHTOB U UX COeJUHEHUH T0
rpynnam 4 nepuogam [lepuoudeckoi CHCTEMBI C TOMOLIbIO NTeJjarora.
XapakTepH30BaTb XUMUYeCKHeE 3JIeMEeHThI IepBbIX TPEX NepUOA0B, Kajus,
KaJIbLIus 10 UX NoJ10)KeHuIo B [lepuoguueckoii cucreme /I. U. MeHeneeBa.

CrneoBaThb npaBuiaM 6e30nacHOM paboThl B JaGOPATOPUU IIPH UCIOJIb30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM leAarora.

BeicTparBaTh pa3BépHyTble NMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHHU 0cjIe
CTPYKTYPUPOBaHUSA MaTepuasla ¢ UCI0JIb30BaHUEM KJIUIIe.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33JaHUH TEKCThI yYeGHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XMMUYecKHuX 31eMeHTOB /I. . MeH/iesieeBa, TabIMLly pacCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUN PAJ HANPSKEeHU N
MeTaJljIoB).

HWcnosib30BaTh NpHU BLIIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce
KCC/Ie[0BaTe/IbCKOM [eATeIbHOCTH Hay4YHO-NOMYJIAPHYIO JIUTEPATYPY
XUMHUY€ECKOTO COJlep>KaHHUs, ClIpaBOYHbIe MaTepHUaJibl, pecypcbl UHTepHeTa Mo,
PYKOBOJICTBOM Ilejarora



Tema 9. XuMnueckasi CBSi3b.
OKHCIUTEIbHO-
BOCCTAHOBHUTE/IbHbIE PeaKLUU

(84)

9 KIIACC

*JJIeKTPOOTPHULIATENbHOCTh* aTOMOB XUMHUYECKUX 371EMEHTOB.
XuMuyeckas CBsi3b (MOHHas1, KOBaJIeHTHasl I0JIsIpHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKHUCJIEHHUS.

OKHcIMTeIbHO-BOCCTaHOBUTeIbHbBIE peakuyu (OBP). [Iponeccs!
OKMCJIEHUS U BOCCTaHOBJIeHUsA. OKMCIUTENN U BOCCTAHOBUTEJIH.

JemoHcTpanuu
OKHC/INTENIbHO-BOCCTAHOBUTE/IbHbBIE PeAKIUU: TOPEHHE,
peakLUy pas3/IoKeH!s, COeJUHEHUS

(2 4 B Hexemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMbIC/I H3y4aeMbIX OHSATHI 10/ PYKOBOACTBOM Mejarora.

OnpezeisiTb BUJ XMMHUYECKOH CBSI3U B COEAMHEHHUH C HCII0Ib30BAaHHEM CXEM.

Onpezie/isiTh CTENleHb OKUC/IEHUs] XHMHYECKOT0 3/1eMeHTa 110 GopMyJie ero
COoe/IMHEHUs C UCTI0JIb30BaHHEM QJITOPHUTMA.

OnpezensiTh 3JIeMEHT (BeLeCTBO) — OKUCJHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBHTEJIb.

O6'BACHATD CYLHOCTb IPOLIECCOB OKHUC/IEHUS U BOCCTAaHOBJIEHHSL.

CocTaBJATb 3JIEKTPOHHBIH GaIaHC C YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaB/ATh YpaBHEHNE OKUCJIUTENIbHO-BOCCTAHOBUTE/BHOM peaKL iy 110
aJIrOPUTMy pa36opa OKUCJIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu.

Hcnosib30BaTh NPH BINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI yieGHHIKa Hoce

CTPYKTYpPHUPOBAaHUs MaTepHaa, ClipaBOYHbIe MaTepUasbl (IIePUOJUIECKYIO
CUCTeMY XUMHU4YecKux 3jeMeHTOB /. . MeHesieeBa, TabIMIy pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U CcoJleH B BOJe, 3JIeKTPOXUMHUYECKUH PsAJ, HANIPSKeHUH
METaJlJIOoB).

IIpumMepHbIe TEMBI,
packpbIBaoLIue JAHHBIH
pasfaeJ1 NporpamMmel,

M KOJIMYeCTBO YaCOB,
O0TBOAMMOE HA UX H3YUeHHe

OcHoBHOE coaepkaHue

OcHOBHBIE BHIBI IEATETLHOCTH
00yyaromuxcs

Paspes 1. BenjecTBo U XMMU4YeCcKue peakuyu (17 4)
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IloBTOpEHUE U yri1yGIeHHe
3HaHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [leproauyeckas cucTeMa XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHUX 3JIeMEeHTOB NepBbIX TPEX
NepUOJI0B, Ka/lus, KaJIbLIUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEeHTOB B
NepruoJNYeCcKOr CUCTeMe U CTPOeHHUEM UX aTOMOB.
Knaccuduxanus 1 HOMeHK/IaTypa HeOpraHU4eCcKHX BellleCcTB
(MexayHa-poJHas ¥ TpUBUAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCAIMXCSA K PasJIMYHBIM KJIaCCaM HEOPTraHUYeCKHUX
coeIMHEHUH, UX reHeTH4ecKas CBSI3b HEOPraHU4YeCKHX Bell|eCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYECKOU CBA3U U THIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHMOCTb CBOHWCTB BEILECTB OT UX
cTpoeHus.*

JleMOHCTpanumu

1. Mogenu KpuCTa/ZIM4eCKUX pelIéTOK HeoOpraHU4eCKHX BellecTB.
2. KopoTkonepuojHasi ¥ IJIMHHONEpUOAHAsA GOPMBI
[leproanyeckol cUCTEMbl XUMHUYECKHX 3J1eMEHTOB

. 1. MengeneeBa

XapakTepu30BaTb XUMUUECKHE 3JIEMEHThI IEPBBIX TPEX MEPUOAOB, KATHUS U
KaJIbII¥sI [0 UX MoJIoXKeHUIo B [lepuouyeckoii cucreme /l. U. MeHiesieeBa ¢
OIIOPO¥ Ha aJIFOPUTM.

KnaccuduunpoBaTh ¥ Ha3bIBaTh HEOPraHUYECKHe BelleCTBa U3yYeHHbIX
KJIACCOB C OIIOPOH Ha cxeMy, TabJINLy PAaCTBOPUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3/IMYHBIX KJIACCOB,
MOATBEPXJATh CBOMCTBA IpUMepPaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYECKHUX peaKl Ui ¢ 0opoi Ha cxeMy.

OnpezendaTb BUJ XMMUUECKOHN CBAA3U Y TUI KPUCTALINYECKON pelléTKU
BellleCcTBa C ONOPOH Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BEeLECTB B 3aBUCMMOCTU OT UX CTPOEHHUSI [10C/Ie
npeJBapUTeIbHOr0 pa36opa.

BricTpauBaTb pa3BEépHYTble NUCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOM Ha
MH}OpMaLHUI0 U3 Y4eOHUKA U CHPABOYHBIX MAaTEpHUaJIOB, TPAMOTHO
HCII0/1b30BaTh U3y4eHHbIN MOHATUUHBIN allllapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIOJIHEHUH yUe6HBIX 3a/JaHUH U B ITpoliecce
HCC/IE/]0BATENbCKOMN AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI0 CoZiepKaHus, CIpaBO4YHble MaTepHaJbl, pecypcbl UHTepHeTa
10/l PYKOBOZ,CTBOM INeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIuii
(44)

Knaccuurkanusa XMMUYeCKUX peakiui o pa3/In4HbIM IPU3HaKaM
(Mo yKcsy ¥ coCTaBy y4acCTBYIOLIMX B peaKI[MH BeIleCTB, *1o
TenJ10BoMy 3¢ PeKTy, 10 U3MEHEHUIO CTeNeHEN OKUCIEeHUS
XUMHYECKHX 3JIEMEHTOB, 10 06PaTUMOCTH, 10 YIaCTHIO
KaTaju3aropa).*

*JK30- ¥ IHJ0TEPMHUYECKHE peaK[U1, TepPMOXUMHUYECKHe
ypaBHeHHUA. [loHATHE 0 CKOPOCTU XUMUYeCKOU peakLuu. [lonsaTue o
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHATHe 06 06paTUMBIX
Y Heo6paTHMBbIX XUMUYeCKUX peaklusx. [[oHsATHe 0 XUMHUYeCKOM
paBHOBecuH. PaKTOPBI, BAUAOLINE HA CKOPOCTb XUMUYECKOHN
peaxIuy 1 NoJI0KeHHe XMMUYeCKOro paBHOBecHs1.*
OKHCJINTENbHO-BOCCTAHOBUTEIbHBIE PeAKI[UHU (3/1eKTPOHHBIN
GaslaHC OKHCIUTE/IbHO-BOCCTAHOBUTEJIBHON PEAKIIMH).

JleMoHCTpanumu

1. 3aBUCHMOCTb CKOPOCTH XMMHUYECKOH PEAKIUU OT Pa3/IMYHbIX
dakTopoB.

2. Bo3sielicTBHE KaTaIM3aToOpa Ha CKOPOCTb XHMUYECKOH peaKIHH.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMbIX peaKLIUH.

4. CMelieHHe paBHOBECHUS] XUMUYECKOH peaKIHH.

BeruuciieHust
— KOJIMYeCTBa BELIECTBA, 06'bEMA U MacChl peareHTOB WJIH
MPOAYKTOB 10 ypaBHEHUSIM XUMHYECKUX peaKIui

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHUHN U IPUMEHATb 3TH NOHATUSA NPU
OIMCAaHUU CBOMCTB BellleCTB U UX [IpeBpalleHU .

KnaccuguunpoBaTh XMMU4ecKye peaKLUH 110 Pa3JUYHbIM IpU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUY€ECKOM peaKLiuu OT pas/InYHbIX
$aKTOpOB MO/ PYKOBOACTBOM yUUTES.

[IporHo3upoBaTh BO3MOXKHOCTH NIPOTEKaHUA XUMHUUYECKHX IIpeBpallleHUH B
Pa3/IMYHBIX YCI0BUSAX I10C/e IPeiBApUTENbHON paboThl.

OnpefensiTh OKUCAUTENb M BocCTaHOBUTeb B OBP.

CocTaB/IAITh 3JIeKTPOHHBIN 6a/laHC peaKIuu.

[Ipor3BOAUTD BEIYUCIEHHUS 110 XMMUY€CKHUM YPaBHEHHUAM 110 AJITOPUTMY.

BricTpauBaTb pa3BEépHyTble NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
vHopMaIHIo U3 yIeOHUKA U CIPAaBOYHbIX MaTePHaJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUUHBIN alllapaT Kypca XMMHUH I0CJIe
npe/BapUTebHOT0 CTPYKTYPUPOBaHUs MaTepHaa.

HWcnosib30BaTh NpH BLINOJHEHUH yue6OHBIX 33JJaHUH U B ITpoliecce

MCCJIe/I0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO COJIepiKaHusl, CIpaBOYHble MaTepHasbl, pecypchl MHTEpHETA

IocJjie KOHCYJIbTallUH C [eJaroromM.
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Tema 2. JJIeKTpOIMTHYECKaA
Aucconyanusa. XuMu4yeckue
peakuyHu B pacTBOpax

(84)

Teopusi 3JIEKTPOTUTHYECKOUN JUCCOLUALMU. JJIEKTPOJIUTEI U
He3JIeKTPOJIUThL. KaTHOHbBI, aHMOHBL. *MexaHU3M [JUCCOLHAIUU
BelLlleCTB C Pa3/IMYHbIMU BUJJAMU XUMHUUECKOU CBsI3U. CTeneHb
auccounanyu.* CUibHbIE U C1a6ble 3JIEKTPOTUTHI.

Peaknuy HOHHOT0 06MEHA, YC/I0BUS UX TPOTeKaHUs. LoHHbIe
YpaBHEHHS peaKIUil.

XuMHUYeCcKHe CBOHCTBA KMCJIOT, OCHOBaHUM U COJIEH B CBETE
Ipe/CcTaBJeHUH 06 3JIEKTPOIUTHYeCKOH ucconnanuu. Cpeaa
pactBopa. [loHsiTHe 0 ruApoIN3e coel.

KauecTBeHHbIe peaKLIUX HAa KATHOHBI

Y aHUOHBI : XJIOPUJ-, 6POMU/], HO3UJ-, CyIbdaT-, Kap6oHAT-,
cumKaT-pochaT- aHUOHBI, TUAPOKCU/I-UOHBI KAaTUOHBI aMMOHHUS,
MarHus, KaJblLMs, aJIOMUHUS, )Kese3a 2+, 3+, [MHKa,
HPUCYTCTBYIOIME B BOJAHBIX PACTBOPAX..

JleMoHCTpanum

JeKkTpudeckas IPOBOJHUMOCTb PAaCTBOPOB BELIECTB; JBIXKEHHE
HMOHOB B 3JIEKTPHUYECKOM II0JIe.

ONBITH], UJIIOCTPUPYIOLIYE NPU3HAKU IPOTEKAHUS PeaKIUi
MOHHOT0 06MeHa.

OneITHI O ONIpe/ieJIEHHI0 CpeJibl B pacTBOpax coJiel (xiopuja
HaTpus, Kap6oHaTa HATPHS, XJIOpH/ia IIMHKA).

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThbI

JlabopaTOPHBIN OIBIT:

Ne8Peakunu HOHHOTO 06GMeHa B pacTBOPAX 3JIEKTPOJIUTOB:
cysnbdata meau(Il)

W 11EJI04H, Kap6oHaTa HaTPHUS U COJISTHOM KUC/IOTBI, peaKLiHsl

HeﬁTpaJ’lPBaL[PlPl MexAy ruIpOKCUAO0M KaJud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpE.

[IpakTuyeckas pabora:
Ne 1. Pemienue akcrepMMeHTaJbHBIX 3a/a4 110 TEMe.

BeruuciieHust
— I10 YpPaBHEHUSM XUMHUYECKUX peaKLUi

PackpbIBaTh CMbIC/ U3yYaEMBIX MIOHSITHH, @ TAK)XKE CMBIC/I TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C ONTOPOM Ha CXEMBL.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJIHBIX PAaCTBOPOB C IIOMOLIbIO ITeiarora.

CocTaBJIAATb YpaBHEHUS JUCCOLMALMU KUCJIOT, lleJI0YeH U CoJIeH, TOJIHbIe
Y COKpalléHHble HOHHbIE YPaBHEHUS XUMUYECKHUX PeaKIIMi HOHHOTO
ob6MeHa.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJIIO/I€HHUS, Zie1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa
1ocJie NpeJBapuTeNbHOM paboThl.

CrnenoBaThb npaBusiaM 6e30IacHOM paboThl B IJaGOPATOPUH IPU
WCIOJIb30BAaHUH XMMHUYECKOH NOCY1bl XU 060PYA0BAHHUSA 10/, KOHTPOJIEM
nezarora.

[Ipou3BOAUTb BLIYUCIEHUS [10 XMMUYECKHUM YPaBHEHUSM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHH T0cje
Npe/BapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM 1eSTeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XUMHYECKOTO0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJie KOHCY/IbTallMH C IeZjaroromM.

Paspen 2. HeMmeTa/libl M UX coeAUHEHUA (24 1)
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Tema 3. O6mas
XapaKTepHUCTUKAa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
T'ajioreHsl

(44)

0611as XapaKTepUCTUKA rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THUX 3JIEMEHTOB, XapaKTEPHbIE /1Jisi HUX CTENeHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BellleCTB — rajoreHoB. XMMHYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMogeicTBHe ¢ MeTa/VIaMH, HeMeTa/IaMU (BOZOPOJIOM U
KHucaopogoM),*menodamu*). XinopoBomopos. CossiHast KUCJIOTa,
XUMHYeCcKHe CBOMCTBA, *nosyyeHue*, npumeHeHue. KauecTBeHHble
peakLM{ Ha raJloreHu/-MoHbL. */leficTBHe XJI0pa U XJI0POBOLOPOAA
Ha OpraHM3M 4eJioBeKa.* BaxkHeH1IMe XJIOPUABI U UX HAX0XK/IE€HHUE B
npUpoze.

JleMOHCTpanumu
BuanMaTepHaan: raJIOreHbl 1 UX COeJUHEHHUA.
06pa3sibl XJI0PU/IOB.

JlabopaTopHble U IpaKTHYeCKHE PaGoThI
JlabopaTOPHBIH OIIBIT:

PacnosnaBaHue XJI0pU/I-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosry4eHue cOSTHON KHUCIOTBI, U3y4YeHHE eé CBOMCTB.

BbruyucieHus
110 ypaBHEHUSIM XMMHUYECKUX peaKLUil.

OOBSACHSATD 061I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB HEMETAJIJIOB U UX
coeIJMHEHUH B Ipe/ieJiaX MaJIbIX IEPHUO/I0B U JIaBHBIX MO/IPYIII
[leproguyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCI0JIb30BaHHEM CXEMbI.

XapakTepu3oBaTh GpU3NYECKHEe U XUMHUYECKHe CBOMCTBA MPOCTHIX BEIeCTB
rajioreHoB (Ha pHUMepe XJIopa) U CJOXKHBIX BellleCTB (XJIOpOBOAOPOAa,
XJIOpUZA HAaTPHs), CIOCOOBI UX MOJyYeHHs], TPUMeHEeHNe U 3HaYeHUe B
NPUPO/ie U XKU3HH YeJI0BeKa MoCje CTPYKTYpPUPOBaHUS MaTepuaJa.

OnpezensiTh raJoreHU/-MOHBI B paCTBOPE C UCIOJb30BaHUEM TaOIHIIbI
"XapakTepHble peaKlJu{ HAa aHHUOHBI .

[IJ1aHUPOBATh U OCYLIECTBJIATh HA MPAKTHKE XUMUUECKHe SKCIIEPUMEHTBI,
MPOBOAUTH HAGJII0/IeHHs, IeIaTh BbIBOJbI 110 PE3y/IbTAaTaM 3KCIEPUMEHTa
MoCJIe Ipe/IBapUTebHON PaboThI.

Tema 4. O61as
XapaKTepHUCTHUKa XUMHUYECKHX
asiemeHTOB VIA-rpynnel Cepa
U eé coeguHeHus (5 4)

0611as xapakTepuCTUKa 371eMeHTOB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHS ATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE J/Is1 HUX CTeNEeHU
okucsenus. CTpoeHHe U GU3NYECKHEe CBOMCTBA NPOCTHIX

BeleCTB — KUCJIOPO/ia U CEPBIL.

AnnoTponHele MOAUPHUKALMK KUCI0POAA U Cepbl. XUMUYECKHE
CBOMCTBA cephl. B3aumMoielicTBYE C HEMeTalJIaMH - BOJIOPO/IOM U
KHMCJIOPOJIOM, MeTalJlaMH1, KOHLIEHTPUPOBAHHBIMU a30THOHU U
cepHOH kucsoTaMu. CepoBoIOPOJ, CTpOeHHE, PU3HUECKHE

O6'BSACHATDL 061111ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
IPYTNIBI U UX COeJMHEHUH
C y4ETOM CTPOEHHS UX AaTOMOB C ONIOPOH Ha cxeMy "U3MeHeHUe paZinycoB B
noArpymnmax".

XapakTepu3oBaTb pU3NYECKUE
Y XUMHYeCcKHe CBOWCTBA MPOCTOTO BelLllecTBa Cephbl U €€ coeIMHEeHUH
(cepoBOZOpPOAA, OKCHU/IOB CEPBI, CEPHOU KUCIOTHI, Cy/1b$aTOB), CIOCOOBI UX
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U XMMUYECKHE CBOMCTBA (KI/ICJIOTHI)Ie n BOCCTaHOBMTeJII:HbIe). MOoJIy4€eHHd, NIpYUMEeHeHWue U 3Ha4YeHHe B IpUpoJe U >KU3HHU YeJIOBEKa C

OKcH/ABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast OMOPOK Ha CXEMY U IJIAH.

KHCJI0Ta, U3NYecKre U XUMUYecKue CBOMcTBa (061ue KakK OnpefiessTh HaIM4YHMe CybdaT-UOHOB B PacTBOPeE.

NpeJCTaBUTe IS KJacca KUCJIOT U *crienuudeckue™®), npuMeHeHne. | OOGBACHATb CYLHOCTb 9KOJIOTHYECKUX IPOGJIeM, CBS3aHHBIX C IepepaboTKON
CepHHuCTasA KUC/IOTA. coeJJMHEHUH cepbl IT0C/Ie CTPYKTYPHUPOBAHUSA MaTepuUaJa.

*XuMHYecKue peaklyy, Jexalliye B OCHOBE IPOMBIIIJIEHHOI'O [I1aHMpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHe SKCIIEPUMEHTBI,
crnoco6a MoJiy4eH!sl CEpHON KMCIOTBL. ANnapaThl U IPOTeKalie B NPOBOJUTD HAOJIIO/IEHHS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.
HUX Ipolecchl (Ha IpyuMepe MPOU3BO/CTBA CEPHOH KUC/IOTHI).* CnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1ab0OpaTOPUU NPU

CoJtu cepHOH KHMCJIOTBI, Ka4eCTBEHHAs peaKLys Ha Cy/1bdaT-HOH. HCI0/Ib30BAaHUH XMMHUYECKOH TOCY/1bl U 060PYA0BaHHUSA 10/, PYKOBO/JCTBOM
HaxoxzeHue ceprl ¥ eé coeiMHEHUH B npupo/e. *XumMmuyeckoe nezarora.

3arpsi3HeHHe OKpyXatollei cpeibl CoOeIMHEHUAMH Cepbl [Ipou3BOAUTb BBIYUC/IEHHSA 10 XUMUYECKUM yPaBHEHUSM [0 aITOPUTMY.
(KMCcOTHBIE A0XK/H, 3arPSI3HEHNE BO3/lyXa U BOJJOEMOB), CIIOCOObI Hcnosb30BaTh NpY BHINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,

ero npeAoTBpauleHus.* crnpaBoYHble MaTepuaJibl ([lepuoUyecKyro CUCTEMY XMMUYECKUX

anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJied B BOJe, 3JIEKTPOXUMUYECKUH psJ, HAaPsSHXKeHU N
MeTaJljIoB).

HWcnosib30BaTh NpU BBIMOJIHEHUH YIEOHBIX 33JaHUI U B IIpolLiecce

JleMoHCTpanum
Kosnekuuu (BuzeoMaTepuasbl): cepa U eé coeJUHEHHUS.
O6yrinBaHMe caxapa NoJ JeHcTBHEM KOHIEHTPUPOBAaHHOU CepHOHN

KHUCJIOTBI. o

HCC/IeJ0BATEbCKOH eI Te/IbHOCTH HAYYHO-NIOMYJISIPHYIO0 JIMTEPATYPY
JlaGopaTopHble U NPAKTHYECKHE PAGOThI XMMHYECKOI0 CO/IepXKaHus, CIPaBOYHbIE MaTepUaJibl, pecypchbl MHTepHeTa
Jla6opaToOpHbIE OMbBITHI: N0CJIe KOHCYJIbTALMU C IE1aroroM

O6HapyxeHUe cy1bdaT-HOHOB.

BsauMogelicTBUe pa36aB/leHHON CEPHON KUCIOTHI C LIUHKOM.
Borunciienns

T10 YPaBHEHUSIM XMMHUY€eCKHX peaKIUi
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Tema 5. O6mas
XapaKTepPUCTHKA XUMHY€ECKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

061as XxapakTepuCcTUKa 371eMeHTOB VA-rpynmbl. 0co6eHHOCTH
CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpoJie, pusndeckre U XUMHUYeCKHe
cBoiicTBa. KpyroBopoT a3oTa B mpupoze.

AMMHUaK, ero ¢pusnyeckue U XMMHUYeCcKHe CBOUCTBA, NOJIy4eHHe U
npuMeHeHHe. ColM aMMOHUSA, UX QU3NUECKHEe U XUMUYECKHe
CBOWCTBa, NpUMeHeHHe. KayecTBeHHas peakuys Ha HOHbI aMMOHHUS.
A30THas KMCJI0Ta, eé Gpu3nyecKrue U XUMUYecKre cBoicTBa (061ue
KaK Ipe/ICTaBUTeJIs KJacca KUCIOT U *cnenupuyeckue*).
*A3oTHCTas KUCI0TA. Mcrosib30BaHMe HUTPATOB U COJIed aMMOHUS
B Ka4eCcTBe MUHePaJIbHbIX Y 06peHHil.*

X1“MHYecKoe 3arpsi3HeHNe OKpy»Kalollel cpe/ibl COeIMHEHUAMHU
a30Ta (KUCIO0THBIE JOXK/H, 3arPA3HEHNe BO3/[yXa, I0YBbI U
BOJI0EMOB).

docdop, *aymorponHble Moguoukanuu pocoopa*, pusnueckue u
XUMH4YecKre CBOUCTBa.

Oxcup pocoopa(V) u pochopHas kucaoTa, prusuyeckue u
XUMUYECKHe CBOUCTBA, *nosiydyeHue.* *KayecTBeHHast peakuus Ha
docdaT-noHbL*

*Wcnosb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX Y1006peHH.*
3arpsisHeHUe MPUPO/IHBIX BOJJOEMOB pochaTaMu.

JleMoHcTpanuu
Kosneknuu: pocdop u ux coeAuHeHUs.
B3sanmojeiicTBre KOHLLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C Me/ibIO0.

JlabopaTopHble U IpaKTUYeCKHe paGoThbl

JlabopaTopHbBIe ONbIThI:

1. BsauMoeicTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3laMU a30THbBIX U GOCPOpHBIX yA0OpEHUH.
[IpakTHyeckas paboTa:

Ne 10. [TonyyeHre aMMHUaKa, U3yYeHHe ero CBOMCTB.

BeruuciieHust
110 YPaBHEHUSIM XHUMHUYECKUX peaKLui

OOG'BSCHATDH 001Ke 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUN C yYETOM CTPOEHHS UX ATOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMHUYECKHe CBOHCTBA NPOCTHIX BElEeCTB
azoTa ¥ pocdopa U UX cCoeANHEHUH (aMMHaAKa, CoJleld aMMOHMS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX NMOJTyYEHHUsA, IPUMEHEHNe U 3HaYeHUe B IpUpoJie
Y YKU3HU YeJIOBEKa C UCI0/Ib30BAaHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUA U GochaT-HOHBI B PACTBOPE C UCIOIb30BAHUEM
Tabnnbl "XapaKkTepHble peaKi Ha KATUOHBI U aHHUOHBI".

O6BbACHATD CYLIHOCTb 3KOJIOTMUYECKUX NPO6JIeM, CBI3aHHBIX C HAX0XKeHHUEM
coeMHeHUH a3oTa ¥ pocdopa B OKpyKawlel cpefe.

[11aHUPOBATDb M OCYLIECTBJSATD HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJeHHUS, [ie/1aTh BbIBOABI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CrnenoBaThb npaBusiaM 6€30IacHOM PaboThl B IaGOPATOPUH IPU
HCI0JIb30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHUS.

[Ipon3BOJUTb BLIYUCIEHUS 110 XMMUYECKUM YPaBHEHUSIM.

HWcnosib30BaTh NpHY BHIIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIE MaTepHaJbl (IEpUOJUYECKYIO CUCTEMY XUMHUYECKHX
asemeHToB /I. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH psiJi HanpsKeHUH
MeTaJljIoB).

Hcnosnb30BaTh NpU BINOJHEHUH Y4eGHBIX 33/IaHUH U B IpoLiecce

UCCJIeI0BATE/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOT0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEpHETA
110CJIe KOHCYJIbTALUHU C [Te/JaroroM

Tema 6. O611asa XapaKTepuc-
THKA XMMHU4Y€eCKHUX 3/1EMEHTOB
IVA-rpynnsl.

YrjiepoJ ¥ KpeMHMH M UX

Yrsiepo, aJsIOTpOIHbIE MOAUUKALUY IPadUT, aIMas.
B3anMogelcTBYE ¢ MeTa/UIaMH, HEMeTaJlJIaMH,
KOHIIEeHTPHPOBAHHBIMU a30THOH M CEPHOM KHUCJIOTaMU,
pacnpocTpaHeHHe B IpupoJe, pusnyeckre U XUMHUYECKHe

OO6'BSICHATDH 0011I1e 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB IVA-
TPYNIBI U UX COeJUHEHUH C y46TOM CTPOEHHsI UX aTOMOB.

XapakTepusoBaTb $U3HYECKHE U XMMUYECKHe CBOMCTBA MPOCTBIX BELECTB
yrJjiepojia ¥ KPeMHHs U UX COeJUHEeHUH (OKCHOB yIjepo/ia, yroJbHOH
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coeJUHEeHUs cBoiicTBa. Afcopbuus. KpyroBopor yryiepoia B Ipupo/ie. KHCJIOTbI, KAPOOHATOB, OKCH/Ia KPEMHUS, KDEMHUEBOH KHUC/IOTHI,

(84) Okcuzpl yriepoja, ux Gusnieckre U XMMUYECKHUE CBOMCTBA, UX CUJIMKATOB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HaYE€HUE B IPUPOJie
JleiCTBHeE Ha )KHMBble OPraHMU3MBbl, 10JIy4eHHe U IPUMeHeHHe. Y YKU3HH 4YeJIoBeKa.
*JKoJIornyeckue Npob.JieMsl, CBsI3aHHbIE C OKCUZOM yriaepoaa(lV); OnpefiessiTb KAPOOHAT- U CHUJIMKAT-
runoTesa rj06aJpHOr0 NOTENJIEHUA KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
addext.* OGBSCHATD CYIHOCTD 3KOJIOIMYeCKUX MP06JieM, CBI3aHHbBIX C HAX0XK,eHHeM
YrosibHas KUCJIOTa U €€ coJd, UX PU3NYeCKHe U XUMHUYeCKHe YrJIEKHCJIOTO ra3a B OKpyXarliei cpefe.
CBOWCTBA, NN0JIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WinocTpupoBaTh B3aUMOCBS3b HEOPTaHUYECKUX COeJUHEHUH yriiepoa 1
KapOOHAaT-HUOHBL OpraHUYeCKHX BeIeCTB M0/, PYKOBOJCTBOM yYHUTeJIA.
*[lepBoHa4aJIbHbIE TOHATHUSA 06 OpraHMYECKHX BellleCTBaX KakK o [11aHUPOBATh U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
CoeJJMHEHUSX yTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. NPOBOJUTD HAOJIIO/IEHUS, Jle/1aTh BBIBO/bI [0 pe3y/IbTaTaM 3KCIIepUMEHTa
[ToHATHE 0 GMOJIOrMYECKH BaXKHBIX BelleCTBAX: XHUPaX, OeJKax, nocJie npesiBapuTebHOM paboThI.
yrJjieBoziax. MaTepua/ibHOE eIMHCTBO OpPraHUY€eCKUX U CrnenoBaThb npaBusiaM 6€30IacHOM PaboThl B IaGOPATOPUH IPU
HEOpraHUYeCcKHX coeJUHEHUH.* HCI0JIb30BAaHUH XMMHUYECKOH TMOCY1bl U 060PYA0BAHUS.
*KpeMHuH, ero pusnyeckre U XMMUYECKHe CBOKHCTBA (Ha puMepe Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
B3aUMO/IEHCTBUSA C MeTA/IJIaMU U HEMeTaJlJIaMH), oJIydeHue U crnpaBoYHble MaTepuaJibl ([lepuojUyecKyro CUCTEMY XMMUYECKUX
NpUMeHEeHHE B 3JIeKTPOHUKe.* anemeHTOB /l. U. MeH/jesieeBa, TAaGIHIY PACTBOPUMOCTH KUCJIOT,
*CoeaHeHWs KpeMHHUs B pupoje. O61Ke peicTaBaeHus 00 OCHOBAHUH U COJIEN B BOJE, 3JEKTPOXUMHUYECKUH Psiji HAPSDKEHUH
okcuje KpeMHus(IV) u KpeMHHeBOM KucaoTe. CUIMKATBI, UX MeTaJlJIOB) MOCJIe KOHCYJIbTALMH C I1elaroroMm.
HCI0JIb30BaHUeE B ObITY, MeIULIMHE, TPOMbBILIJIEHHOCTH. HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
BakHelilMe cTpOUTe/IbHbIE MaTepHasIbl: KepaMHUKa, CTEKJIO, HCC/Ie/l0BaTebCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEpPaTypy
IIeMeHT, 6eTOH, *esie306eToH. [Ipo6ieMbl 6e30macHOro XUMHYECKOTO0 COJIepXKaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
WCII0JIb30BaHUS CTPOUTENbHBIX MaTepPHaJIOB B TOBCeJHEBHOM nocJie KOHCY/IbTallMH C IeZjaroromM.
YKU3HU.*
JleMoHCcTpanum
Mogesv KpUCTaLJINYECKUX PEIIETOK alMa3a, rpaduTa, MOJIeKyJIbl
dysepena.
Apcop61ysi pacCTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YIJIEM.
[IpoTuBoras.
BujieoMaTepurasbl: CUJIMKAaTHAs TPOMBILIIEHHOCTb.
Mogiesv MOJIEKYJ1 OpraHHUYECKUX BEILECTB.
JlabopaTopHble U IpaKTUYeCKHe paGoThbl
JlabopaTOPHBIN OINBIT:
KavecTBeHHas peaklusi Ha KAp6GOHAT-HOH.
[IpakTH4eckre paboTHI:
Ne 11. [TosiydeHHe yraeKUcaoro ra3a v UsydeHue ero CBOMCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue akcnepMMeHTaNbHbIX 33/ja4 10 TeMe «HemeTanbl».
BreruMciieHus
10 ypaBHEHUSAM XUMUYECKUX PeaKL Ui, eC/IM OJJMH U3 peareHToB
JIaH B BH/le BOJHOT0 PacTBOPA C U3BECTHOM MacCOBOH Jj0JIeH.

Paszpes 3. MeTa/uibl 4 UX coeguHeHus (20 4)
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Tema 7. O61ue CBOMCTBa
MeTaJlIOB
(449)

0O611as1 XapaKTEPUCTHUKA XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHHH UX M0JIOKEHUsI B [lepHoAMYECKOl CHCTeMe XUMHUYECKUX
aneMeHTOB /I. . MeHziesieeBa ¥ cTpoeHusi aToMOB. CTpoeHMe
MeTaJlJIOB. MeTaslinyecKas CBsI3b U MeTaslJIMyecKast
KpHUCTa/UINYecKasl pelléTKa. JJIeKTPOXUMHUYECKUH psif
HanpspKeHUH MeTas10B. Pu3nyecKre U XUMHUYeCKHe CBOHCTBA
MeTasl/I0B. *O61ue crioco6bl NoJTyYyeHUs: MeTaslIoB. [loHsTHe 0
KOPPO3HMH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3aLUThI OT KOPPO3HH.
CriaBel (CTasb, YYTYH, AIOPATIOMUHUH, 6pOH3a), UX NPUMeHEeHHe B
OBITY U HPOMBIIIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMy META/JIOB U CIJIABOB, UX
$U3UYEeCKUMH CBOHCTBAMM.

Mopenu KpUCTaJIMYeCKUX pPelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usi METAJLIOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI

JlaGopaToOpHbIE OMbBITHI:

O3HakoMJIeHHe C 06pa3laMHy CIJIaBOB MeTaJLJIOB.

3aBHCHMOCTb CKOPOCTH peaKIMHU MeTaJjlyIa C KUCJIOTOH OT NPHUPOAbI
MeTaslIa.

BbruyuciieHUus
— 110 ypaBHEHUSIM XUMUYECKUX peaKLUi, eC/IM OJWH U3 peareHTOB
COZLEP>KUT MPUMecH

PacKpbIBaTh CMbIC/ U3y4aeMbIX HOHATHH U IPUMEHSTh 3TH MOHATUSA MIPU
OINMCAaHUU CBOMCTB BEILeCTB U UX MIpeBpalleHUH.

OGBSCHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOVCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTh CTPOEHNE METAJIJIOB, 001e GU3NIEeCKHEe U XUMHUYECKHe
CBOMCTBaA MeTaJlJIOB.

XapaKTepHu30BaTh 0611e CIOCOOBI NOJYYEHHs METAJIJIOB I0CIe
CTPYKTYpUPOBaHUS MaTepHasa.

CrnenoBaTb nNpaBuiaM 6e30MacHON paboThl B TaGOPATOPUU NPU
HCI0JIb30BAaHUU XUMHYECKOU NOCY bl U 060pYyJ0BaHUS.

[Ipou3BOJUTH BBIUUCAEHHUS [10 XHMUYECKUM YPaBHEHHUSM.

HWcnosib30BaTh NpU BHIOJHEHUH YUe6HBIX 3a/JaHUN TEKCThI y4eGHUKA,
cnpaBoyHble MaTepHuabl ([leproauyecKyto CHCTEMY XUMUYECKUX
anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUYECKUH psj, HAaPsSXKeHU N
MeTaJljIoB).

HWcnosib30BaTh MPU BBINOJHEHUU YYe6OHbBIX 33/JaHUH U B ITpolecce
HCC/IEe/]0BATENbCKOHN AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COZeprKaHuUs, CIIPaBOYHbIe MaTepHUaJibl, pecypcbl UHTEpHETA
MocJie NpeiBapUTENbHON KOHCYJIbTALUH C IIEJaroroM
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Tema 8. BaxkHelmue
MeTaJlJIbl M UX COeJMHEeHHUA
(164)

Llenouynbie MeTasbl [losioxkeHue B [lepuoguyeckoil cucteme
XMMUYeCcKUX 31eMeHTOB /. U. MeHzesieeBa, CTpOeHHe aTOMOB.
HaxoxeHue B npupoze.

dusnyeckre U XUMUYECKHE CBOHCTBA (Ha IpUMepe HATpUs U
kanus). OKCUABI ¥ THAPOKCUABI HATPUS U Kanus. [IpuMeHeHUe
11eJIOYHbIX METAJIJIOB U UX COeIUHEHU .

[llesiouHO3€EMe IbHBIE METaJlJIbl MarHUM U KaJbLIUM, CTpOeHHe
aToMoB. [losioxxeHue B [lepuoaudeckod cucTeMe XMMUYECKUX
asieMeHTOB /I. . MeHzesieeBa. HaxoxzieHue B npupoze.
duznyeckre U XMUMHUYeCKUe CBOMCTBA. BaxkHelme coeJuHEeHUS
KanbLus (OKCUZ, ruApoKcu, cosn). *JKEcTKocTb BoAbI M CIOCO6BI
eé yctpaHeHus.*

Amomunuil. [losioxxeHue B [leprofuyeckoi cucTeMe XUMUUECKUX
asieMeHTOB /I. U. MeHzesieeBa, cTpoeHre aToMa. HaxoxgeHue B
npupofe. Pusndeckue u XMMU4eCKue CBOMCTBa. AMdoTepHbIe
CBOWCTBA OKCHJA U TUJPOKCHA.

2Keneso: cocras, cBoicTBa U nosty4yeHue. [losioxxeHue B
[leproanyecKoi cucTeMe XUMHUYECKHX 3JIEMEHTOB

/. . MeHpeneeBa, ctpoenue atoma. HaxoxeHue B npupoe.
dusuveckre U XUMUYECKUE CBOUCTBA. OKCUBI, TUAPOKCH/IBI U COJTU
xesnesa(ll)

u xese3a(lll).

JleMoHCcTpanum

BsaumojeiicTBre HATPuUS C BOJIOM.

OkpalivBaHUe NJIaMEHU UOHAMU HATPUS U KalUsl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
BzauMogeiicTBHe OKCcHa KaJbIUs C BOJOM.
BuseomaTepuasbl: TOpeHUeE XeJle3a B KUCI0POo/Jie U XJI0pe.

JlaGopaTopHbIe U IpaKTU4YeCKHe paGoThI
JlabopaToOpHbIE ONbBITHI:

O3HakoMJIEHHE € 06pa3LaMH aJIFOMUHUSA U €T0 CIJIABOB.
AMdoTepHbIe CBOKWCTBA THPOKCH/A AIIOMUHUS.
KauecTBeHHbIe peaKl[My Ha MOHEI JKeJie3a.
[TpakTHYecKHe paboThI:

Ne 13. PelieHre aKkcniepuMeHTa/bHbIX 33/a4 10 TeMe «MeTaJl/ibl».

BeruuciieHust
10 YPaBHEHUSIM XHUMHUYECKUX peaKL U .

OG6'BSICHATDH 001KEe 3aKOHOMEPHOCTU B U3MEHEHU U CBOUCTB 3/IEMEHTOB-
METAJIJIOB B IPyNINax ¥ UX COEAUHEHUH C yU6TOM CTPOEHHUS UX aTOMOB.

XapaKkTepu3oBaTb GU3NYECKHE U XUMUYECKHe CBOHCTBA MPOCTBIX BEIECTB
METaJIJIOB U X COeJUHEHUH (OKCH/0B, THAPOKCH/IOB, COJIel) ¢ oropoi Ha
CXeMy, CIoco6bl UX OJIyYeHUs, TPUMeHeHHe ¥ 3HaYeHUe B IPUPO/ie U U3HU
YyeJsioBeKa.

Pacnio3HaBaThb € MOMOLIbIO KaYeCTBEHHbIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJslbIVis, aJIIOMUHUS, IMHKA, XKeJle3a (2+), )kesie3a (3+), Menu (2+) ¢
HCI0JIb30BaHKeM TabJInIbl "XapaKTepHble peaKlMK Ha KaTUOHBI".

[I1aHUpPOBATh U OCYILECTB/IATD HA IPAKTHKE XUMHYECKHE 3KCIIEPUMEHTBI,
NPOBOJUTD HAOJIIO/IEHHS, Jle1aTh BBIBO/bI 110 pe3yJ/IbTaTaM 3KCIIepUMeHTa.

CrenoBaTh npaBu/aM 6e30MacHOM paboThl B 1abOpaTOPUU IPU
HCII0JIb30BAHUM XMMUYECKOH NOCY/1bl U 000PYyJOBAHHU.

[Ipou3BOAUTb BLIYUCIEHUS [10 XMMUYECKHUM YPaBHEHUSM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh MY BbINOJIHEHUH YYe6GHBIX 33/JaHUH U B IpoLecce
HCCJIeI0BATENbCKOH JIEATENIbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT0 COJIEPXKaHus, CIPaBOYHbIE MaTepPHabl, pecypcbl MHTepHeTa
HocJle Ipe/iBapUTeNbHON KOHCYJIbTALIUH C IearoroM

Paspes 4. Xumus 4 okpyxaromas cpesa (3 1)

Tema 9. BemecTtBa u
MaTepHaJibl B )KM3HU
yeJioBeKa

*HoBble MaTepHUaJibl U TEXHOJIOTHUH. BeLl.leCTBa W MaTepHaJibl B
HOBCGAHeBHOﬁ JKU3HU yesloBeKa. XUMUS U 3/10pOBbLE. BesonacHoe
HCII0JIb30BAHHUE BEUIECTB U XUMHUYECKHX peaKHI/Iﬁ B 6bITy.

XapakTepu30BaTh POJIb XUMUU B PAa3JIMIHBIX chepax AesTeJbHOCTH JIIoJeH,
OCHOBHBbI€E Bell|eCTBA U MaTepHaJIbl, IpUMeHseMbIe B YKU3HU COBPeMEHHOTO
YyeJioBeKa.
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(34) [Ipupo/iHble UCTOYHUKHU YTJIEBOAOPOJO0B (YroJib, IPUPOAHBIH ras, OOG'BSICHATD YCJI0BUSI 6€30MACHOTO UCN0JIb30BAaHUSA BEIECTB U XUMUYECKUX

HedThb), MPOJAYKTHI UX IepPePaBOTKH, UX POJIb B OBITY U peakuui B GbITY.

HPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALIHIO O BIUSHUHU
OCHOBBI 3K0JIOTMYECKOH rPaMOTHOCTH. XMMHUYECKOe 3arpsi3HeHne NPOMBIIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. HA COCTOSIHHE
OKpYy>Karoluel cpesibl (IpesiesIbHO JONMyCTUMas KOHLEHTpaus OKpY>Karoluel cpesibl.

Bewects — [IJK). YMeTb 0Ka3bIBaThb NEPBYI0 MOMOILb IPYU XUMHUYECKUX 0XKOTaX U OTPABJIEHUAX.
PoJib XMMHUH B pellleHHuH 3K0JIOrMYeCKUX npobsieM.* [IpyHUMATB yyacTHe B 00CYK/J€HUH NPO6/IeM XMMHUYECKOH U 9KOJIOrMYeCKOH

HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO ITO3ULMIO 10 Tpo6JieMe U
npejJjaraTb BO3MOXKHBIE IIyTH €€ pellleHus C ONI0poX Ha MHPOPMaLHIO U3
y4yeOHHKa U CIpaBOYHble MaTepHaJbl, pecypcel HTepHeTa.

[Ipu paspaboTke pabodell mporpaMMbl B TEMaTH4YeCKOM IJIAHUPOBAHHWU [JOJLKHBI ObITh YYTEHbl BO3MOXXHOCTH HCIIOJIb30BAaHUS 3JIEKTPOHHBIX (LHUPPOBBIX)
06pa3oBaTebHbIX PECYPCOB, SABJSIOIINXCA y4e6HO-MeTOJUYEeCKUMHU MaTepruaiaMu (MyIbTUMeJUHHbIE HPOTPAMMBbI, 3J1eKTPOHHBIE YYeOHUKH U 33ZJla4YHUKH, 31EKTPOHHbIE
6u6JIMOTEKH, BUPTYaJbHBIE JIa60PATOPHHU, UTPOBbIE IPOrPaMMBbl, KOJIJIEKIUH [HUPPOBBIX 06pa30BaTeNbHBIX PECYPCOB), UCIOIb3YEMBIMH /i1 00y4eHUS U BOCIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEHN, NPECTABJEHHBIMH B 3JIEKTPOHHOM (1M POBOM) BH/E M PeaU3YIOLUMU AUAaKTU4YecKkre Bo3MoxkHOCTH UKT, cosepkaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEIbCTBY 00 06pa30BaHUU.

2-ii BApMAHT
TEMATHYECKOE INTAHUPOBAHUE

Btopoii BapuaHT mpUMEPHOr0 TEMATHYECKOTO IJIAHUPOBAHMS MCHOJIb3yeTcs, eciu obOyuarommecss ¢ 3P momyuaroT
oOpa3oBaHKE B OTAEIBHOM Kilacce. B TaHHOM BapuaHTe npejiaraercs:

- U3yYCHUE MaTepuaia KpyIHbIMU OJIOKaMu;

- omepexaroriee 00y4eHue;

- BO3MOKHOCTh MIPUMEHEHHS 3HAHUH B PA3IMYHBIX YCIOBUAX (MIEPEHOC 3HAHUH 10 aHAJIOTHHU OT OOIINX CBOMCTB Pa3IMYHbBIX
KJIACCOB BEIIECTB K OOIIUM U CHEM(PUISCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMUYMBACT JOJIO CAMOCTOSTEIIBHOCTH
00y4Jaronmxcsi Mpy U3y4YEeHUU HOBBIX TEM.

CoOmromaercst  JIOTMKa  HW3YyYEeHHMs]  BEHIECTB —  CBOMCTBA  BEIIECTB  OMNPEACNSIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATEIFHOCTBI0, XUMUUECKON CBS3BIO M CTPYKTYpPOH BeIIEeCTBA, B YaCTHOCTH, TUIIOM KPUCTAUIMUYECKUX PEIICTOK.
(Tembl: cTpoeHue aTomMa, CTPOSHUE BEIIECTBA, BAXKHEHIITHE MPEICTABUTEN MPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKUE PEaAKIUN).

N3meHeHune miaHupoBaHus M0 pa3ziesiaM U TEMaM COCTOMT B CIIEAYIOIIEM:

- U3y4Y€HHE OCHOBHBIX BOMPOCOB HEOPTaHMYECKOW XMMHUHU OCYLIECTBISIETCS B 8 Kiacce, 0oJibllie BpEMEHHU BbIACIAETCS Ha
npuMeHeHHne 3HaHui B 9 kiacce. 3 9 kiacca B 8-i1 mepeHocsaTca TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XMMHUUYECKUX pPeaKLHil”,

"INEKTPOJUTUYECKAS JUCCOLIMALINS. XUMUYECKUE PEAKIIMU B pacTBOpax';
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- TepecTaHoBKa TeM, 9 kiacc: teMa «Mertamib» nepen «Hemerannamu», T.K. oOydaromuecs ¢ 3I1P Gomplie 3HaKOMBI €
METaJUIAMH U JIEr4e XapaKTEPU3YIOT UX [0 CBOMCTBAM U IPUMEHEHUIO;

- TIepepaclpeesieHue CoJlepKaHusl OAHUX TEM B ApPyrue (pacKpblBA€TCs HA KOHKPETHBIX MpUMEpax ApPYTrux Tem). Tema
"XUMHSI 1 OKpYXKarolas cpesia’ pacKpbIBaeTCs Ha KOHKPETHBIX MpUMepax B pazzaenax "Metamibl u ux coequHenus", "HemeTamsl
IV-VII rpynn n ux coequnenus";

- o0beIMHEeHuE TeM (AaeT OoJbIle BOZMOKHOCTEH I HCTIOIh30BaHMsI CPABHEHUSI — CXOACTBA M OTIN4MiA; Tema «Kucmopom»
u TeMa «Bomopony);

- BbIIesieHue OTeabHbIX TeM (Tema «IlepBoHayanbHbIe MOHATHS 00 OpraHMYECKUX BEILIECTBAX»). Bolaenenue B OTAEIbHYIO
TeMy, B KauecTBe "OyKBaps 110 OpraHM4eCKONM XUMHUU", 1aeT BO3MOKHOCTb YIIyOJIATh HOHATHUS: ONpeAeTeHUs, KiacCupuKaus,
OCHOBaHUS i Kilaccu(UKAlUKM, HOMEHKIATypa, OOILuEe CBOMCTBA BEILIECTB, CTPYKTypa BELIECTBA, COCTaBJI€HHUE (HOPMYIH IO
oOuiei popMyJie ¥ 0 Ha3BaHHUIO, Ha3bIBaHKE BElIeCTBa IO popMyie. B 3ToM citydae mporpaMMHbIi MaTeprall U3 XapaKTepUCTUKU
IVA moarpynmbl MOXXKHO JOHECTH HE (PparMEHTOM KapTHHBI «OpPraHMYECKHE BEIECTBa», a KaK 4acTh LEJIOro. MoxeT OBbITh
BblieNieHa TeMa «IIpakTHKyM» B KOHIIE IEPBOTO U BTOPOTO r0JI0B O0yUEHUSI.

IToypouHoe uIaHUPOBaHME

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka KonTpoabubie | IlpakTnueckue p
n/n Bceero U3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
IIpenmet xumun. Poiir XUMHHU B 5KU3HU
1 pen 1 03.09.2024 bubnuotexa [JOK
yejoBeKka. Teja U BelmecTBa https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
2 ITousiTre 0 MeTOAAaX MO3HAHUS B XUMHUHU 1 04.09.2024
a https://m.edsoo.ru/ff0d227¢
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[TpakTuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a00paTOPUU U IPUEMBI

bubnunoreka LIOK

3 10.09.2024
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0opyI0BaHUEM»

Yuc .C 0

4 HCTBIC BEIICCTBA fI cmecu. CrocoObl 11.09.2024 bubnunorexa LIOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2 «Paznenenue

5) cMmeceil (Ha mpuMepe OYUCTKH ITOBapEHHOMN 17.09.2024 bubmorexa HOK

PHUMEp p o https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnuoreka [{OK
6 ATOMBI 1 MOJIEKYJIBI 18.09.2024
4 https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHUE 3JIEMEHTHI. 3HaKU (CHMBOJIbI) 24.09.2024 bubnnoreka [JOK
XMMHUYECKHX JIEMEHTOB e https://m.edso00.ru/ff0d2be8

bu6nmorexa LIOK

8 IIpocThie U CII0KHBIE BEIIECTBA 25.09.2024

p B https://m.edsoo.ru/ff0d2a6¢
bubnmnorexa LIOK

9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 01.10.2024

yip Y https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. Bub 10K
nOIMOTEKA

10 Xumudeckas ¢hopmyna. BareHTHOCTD 02.10.2024

opmy https://m.edsoo.ru/ff0d2eae
ATOMOB XHMHYECKHUX DJIEMEHTOB
0] .

11 THOCHUTEIIbHAs aTOMHAs Macca 08.10.2024 bubnunorexa LIOK
OtHocHTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
MaccoBas 0151 XMMUYECKOTO 3JIEMEHTa B

12 it 09.10.2024 bubnuoteka [JOK
COCTMHEHUH https://m.edsoo.ru/ff0d350c
Kommuectso BemectBa. Moab. Mosipaas

13 i p 15.10.2024 but6mmorexa [IOK
macca https://m.edsoo.ru/ff0d5230
dusndeckue €CKHE CHHSL.

14 W3UYECKUE U XUMHUYCCKHUE SIBICHUS 16.10.2024 bubnunoreka LIOK

XuMuyecKas peakius

https://m.edsoo.ru/ff0d37fa
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[Tpusnak CJI0 OTEKA
15 PU3HAKU U yCII aninp TEKaHUS 57.10.2024 Bu6mumoteka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
3aKoH coxpaHe accChl BEILIECTB.
16 H COXpaHEHHUsI MacChl BEIIECTB 53.10.2024 bubnuoreka [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koaudecTBa, MacChl BEIECTBA 05.11.2024 bubmuorexa [JOK
10 YPAaBHEHHAM XHUMHYECKHUX PEaKIHil o https://m.edso00.ru/ff0d5708
Knaccudukanmsi XuMHUUECKUX peaKIHid
18 (coe I/IHq;HI/I}I a3JI0KCHHSI 3a1\I;e CHUS 06.11.2024 bubmorexa [IOK
A P ’ t ’ o https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 10K
nOIMOTEeKa
19 sHIMKIoneaucT. O0o0IIeHHE 1 12.11.2024
H a HUI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
Kontponbnas padota Nel o reme
20 HTpOJIbHAs padoT 10 TeM 13.11.2024 bubnmnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bosnyx — cmech razoB. CoctaB Bo3ayxa.
21 Kncn}(; 0]l — DJIEMEHT U MPOCTOE BeHZeCTBo 19.11.2024 Bubmorexa IIOK
p p ’ o https://m.edsoo.ru/ff0d448e
O30H
dusnyeckre 1 XMMUUYECKHE CBOMCTBA Bub 10K
nonIMoTeKa
22 KHCIIOpoJa (peaKuu OKUCICHHS, TOPCHHUE). 20.11.2024
pora (peaku P ) https://m.edsoo.ru/ff0d4614
[TonsiTHe 00 okcHmax
CriocoOsI MOTy4eHHs KHCIIOpO/ia B
23 J1a00paTOPHUH M IMPOMBIIIIICHHOCTH 26.11.2024 bubmorexa HOK
patop P ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
TennoBoi 3 PeKT XMMUIECKOI peaKIuu,
but6mmorexa [IOK
24 MOHSTHE O TEPMOXUMHUYECKOM YpaBHEHHH, 27.11.2024

9K30- U SHAOTCPMHUUCCKHUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TormBo (HedTh, yroib U METaH).

bubnunoreka LIOK
25 3 CHHUE ObI € 03.12.2024
ArPASHEHME BOSAYRA, CHOCODHL €10 https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
[TpakTuyeckas padora Ne 3 o Teme Bu6 LIOK
nOIMOoTEKA
26 «ITonyuenue u coOMpaHue KUCIOPOa, 04.12.2024
yHerae va HHAC KHETOPOA https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE e€ro CBOKWCTBY
97 Bonopoa — sneMeHT u mpocToe BELIECTBO. 10.12.2024 bubnnorexa [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkrue U XUMUYECCKHE CBOMCTBA 11.12.2024 bubnuoreka [{OK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunoreka LIOK
29 ITonsaTHE O KMCIOTAX U COIAX 17.12.2024
https://m.edsoo.ru/ff0d50d2
30 CriocoObI oryueHust BO0poia B 18.12.2024 bubmmnoreka HOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme Bu6 110K
noIMoTEKA
31 «ITomyueHnne u coOupanue BoAopoa, 24.12.2024
TYACHHC H vnp HHE BOAOPOL https://m.edsoo.ru/ff0d4f42
W3Y4YECHHE €ro CBOMCTBY
N bubmuoreka [IOK
32 MouspHEIil 006EM Ta30B. 3aK0H ABOrajapo 25.12.2024
p AP https://m.edsoo.ru/ff0d542e
Brruucienus o0béMa, KOJIMYeCTBa Bu6 110K
noInoTEKa
33 BEIIIECTBA ra3a 0 €ro U3BECTHOM 14.01.2025
HI . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brraucnenus 006EMOB Ta30B 10 ypaBHEHHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX 15.01.2025 bubmorexa LIOK
P _ R https://m.edso0o.ru/ff0d5708
OTHOIIIEHHUI Ta30B
35 Dusnyeckre 1 XUMHYECKHAE CBOMICTBA BOBI 21.01.2025 Brbmrorexa [IOK

https://m.edsoo.ru/ff0d587a
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CocraB ocHoBauuii. [Tonsarue 00

bubnunorexa LIOK

36 22.01.2025
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. Hacklenasie u
37 HEHACHI epHHbIe paCTBO bl. MaccoBas 1o 28.01.2025 bubnmorexa LHOK
B P P A o https://m.edso0.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTrueckas padota Ne 5 mo reme
«IIpurotoBieHue pacTBOPOB C
38 pur T BJI im pacTB Up B ) 26.01.2025 bubnuoreka [IOK
onpeAcIEHHON MacCOBOM 10EH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELLIECTBA»
K 0 02
39 OHTpoOJbHAs paboTa Ne2 o Teme 04.02.2025 bubnnorexa [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCU(UKaI, 05.02.2025 bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XUMHYECKHUE CBOMCTBA Bu6 LIOK
nOIMoTEKA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 11.02.2025
Gorep https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHus: cOCTaB, KJIacCU(pUKAIMs, 12.02.2025 bubnmnorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
I N
43 onyquHve Y XUMHUYECKHE CBOWCTBA 18.02.5075 bubmuorexa [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
K :
44 UCIIOTHI: COCTaB, KIacCU(pUKaIMs, 16.02.9095 bu6muoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
but6mmorexa [IOK
45 Ilony4yeHue u XUMHUYECKHE CBOMCTBA KUCIOT 25.02.2025
Y https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIaTypa, Criocoo
46 7M1 (CpelHue): HOMEHKI Tyvp , CII Bl 26.02.2075 bu6muoreka [IOK
MOJIYYEHUS, XUMUYECKHE CBOUCTBA https://m.edso0.ru/00ad9474
IIpa eckas padota Ne 6. Perienne
47 pakThueckas paboT ICHU 04.03.2025 bubnmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3aJia4d 110 TEME

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIE KJIACCHI HCOPraHN4YCCKUX

COCTUHEHUN
T'enetuyeckas cBsI3b MEXIY KiIacCaMU

48 ny K 05.03.2025 bub6nmoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50

bu6nmoreka [IOK

49 O000111eHE U CUCTEMATH3AaIU 3HAHUI 11.03.2025

m H https://m.edso0.ru/00ad9ch?2
KonTponbnas padorta Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 12.03.2025 Bubmorexa LIOK
o P o https://m.edsoo.ru/00ad9e1a
COEIMHEHNN
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYeCKHUX diieMeHToB. [lousaTue o 18.03.2025 Bubmorexa IIOK
) R https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AIEMEHTOB
Ilepunoanuecknii 3axoH U [lepuoanueckas
P P bubmnoreka IIOK
52 cucTeMa XMMU4Yeckux 3yemeHToB /. U. 19.03.2025
https://m.edsoo.ru/00ada52c
Menpeneena
bubmnoreka IIOK
53 Ilepuonpl, Tpynmbl, TOATPYIIIEI 01.04.2025
pHoa py a2 https://m.edsoo.ru/00ada52c
CtpoeHue atoMoB. CocTaB aTOMHEIX SIED.

54 p Jep 02.04.2025 bubmnoreka IIOK
M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0Y€K aTOMOB Butt 1IOK

noInoTeKa

55 sneMeHToB Ilepuoanueckoii cucrems! /1. U. 08.04.2025

pHOA A https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTeprucTHKa XUMHYECKOTO dJIEMEHTA Butt OK
" OTEKa
56 I10 €ro noJioxkeHuto B [lepnonnueckoi 09.04.2025 nosmotexa I
https://m.edsoo.ru/00ada824
cucteme J[. 1. Mengeneera
3uauenue Ilepuo €CKOI'0 3aKOHa
57 HauyeHU PUOIMYECKOTO 3aKOHA IS 15.04.5075 bubnunoreka LIOK

pa3BUTHS HAyKH U ipakTuku. /. 1.

https://m.edsoo.ru/00ada96e
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MenneneeB — y4€HBIM, IEJAror U
IrpaKIaHUH

58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 16.04.2025 bubnmnoreka HOK
XUMHYECKUX IJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [IOK
" 1 22.04.2025
59 ONHAT XHMITHCCK CBA3D https://m.edsoo.ru/00adac34
bubnunoreka LIOK
K 1 23.04.2025
60 OBAJICHTHAs! TIOJISIPHAS] XUMHUYECKasi CBSA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKAst 1 20.04.2025 bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [{OK
2 1 30.04.2025
6 Crenexs okuCICHuA https://m.edsoo.ru/00adae28
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 06.05.025 bubnuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
bu6nmorexa LIOK
4 1 07.05.2025
6 OKuCIUTENN U BOCCTAHOBUTEIH https://m.eds00.ru/00adb076
65 KonTponbnas padota Ne4 mo teme 1 13.05.9075 bubnnorexa [JOK
«CTtpoenne atoMa. XUMHUUYECKasi CBS3hY https://m.edsoo.ru/00adb486
66 PesepBHBIit ypok. O606£ueHHe u 1 14.05.2075 bubmmoreka [JOK
CHCTEMATHU3aIUs 3HAHUI https://m.edsoo.ru/00adb33c
67 Pe3epBHbIii ypok. O6o6£ueHI/1e u 1 20.05.2025 bubnuotexa [JOK
cUCTeMaTHu3aus 3HaHUM1 https://m.edsoo.ru/00ad9ch2
68 PesepBHBIit ypoxk. O6o6iueHI/1e u 1 51.05.2025 bubnmnoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME

51



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypcbi
[lepuonnueckuii 3akoH. [lepuoauueckas BuG 10K
HOINOTEKA
1 cucreMa XuMuueckux snemMeHToB /. H. 1 02.09.2024
A https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XHMHYECKHUX 3JIEMEHTOB IIEPBBIX TPEX 1 04.09.2024 bubmmorexa LIOK
P P T https://m.edsoo.ru/00adb6b6
MeproI0B
Knaccudukamnms n HoMeHKIaTypa
3 (buxan yp 1 09.09.2024 bubmmoreka [IOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buasl XuMH4uecKoil CBSA3U U THIIEI
4 it : 1 11.09.2024 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «IToBTOpEHUE U yriayOsieHue 3HaHui’ 1 1 16.09.2024
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
Knaccudrkamms XUMHUECKUX PEAKIIAN 110
5 (duxart peaki 1 18.09.2024 bu6mmorexa [IOK
pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU BuG 10K
noIMoTeKa
7 eakyn. IToHsITHE O TOMOT€HHBEIX U 1 23.09.2024
peakt https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[IoHsiTHE O XMMHUUYECKOM PaBHOBECHUHU.
DakTOpHI, BIUIIONIME HA CKOPOCTh
8 p il p 1 25 09.2024 bubmuoreka [JOK

XHMHYSCKOM PCAKIUN U IMOJIOKEHUC
XUMHUYCCKOI'0 paBHOBECHUSA

https://m.edsoo.ru/00adc28c
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OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9 30.09.2024
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON BuG 110K

nOInOTEKA

10 ncconuarmy. CUIbHEIE U c1a0ble 02.10.2024
a tat https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI

bu6mmoreka [IOK
11 HMoHHbIe ypaBHEHUS PEAKIIUN 07.10.2024
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U Eub 10K
nOInOTEKA
12 OCHOBAaHHUI B CBETE IIPEACTaBICHUI 00 09.10.2024
o ped https://m.edsoo.ru/00add5d8
AIIEKTPOJIMTUICCKOU TUCCOITUAITTT
XHUMHUYECKHAE CBOMCTBA COJIEA B CBETE Eub 10K
nOInOTEKA
13 [IPECTABIIEHUNA 00 SIIEKTPOIMTHUECKON 14.10.2024
pel p https://m.edsoo.ru/00add8h2
TUCCOLIMAINT
bu6nmoreka [JOK
14 ITonsiTHE O THAPOIU3E COJIEH 16.10.2024
AP https://m.edsoo.ru/00add9d4
bu6nmoreka [JOK

15 O00011eHne U cCUCTEMaTU3aLNS 3HAHUI 21.10.2024

m 1 https://m.edsoo.ru/00addd12
[Ipaktiueckas padora Ne 1. «Pemenue

16 p p 23.10.2024 bubmuorexa [JOK
JKCIIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 o teme Bu6 10K

HOIMoTEKA
17 «DIEKTPOIUTAYECKAS TUCCOIIHALIHS. 06.11.2024
p A tan https://m.edsoo.ru/00addecO
XVUMUYECKUE peaKiuy B PaCTBOPAX»

18 OO0mras XxapakTeprucTHKa rajJoreHOB. 11.11.9024 bubnuotexa [JOK
XHMHUECKHE CBOWCTBA Ha IPUMEPE XJI0pa o https://m.edsoo.ru/00addfe2
XnopoBogopoa. CosisiHast KUCIOTA,

o Bbu6aunorexa [IOK

19 XUMUYECKHE CBOMCTBA, MOJTyUYEHHUE, 13.11.2024 a

MIPUMEHEHNE

https://m.edsoo.ru/00ade104
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[IpakTuueckas padora Ne 2 o reme

bubmuorexa [JOK
20 «ITonmydyeHue COJITHOM KUCIIOTHI, U3yUYCHUE 18.11.2024
. yv Y https://m.edsoo.ru/00ade348
€€ CBOHCTBY»
Brruncnenus o ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIINU, €CIIU OJUH U3 20.11.2024 Bubmiorexa HOK
P ’ o https://m.eds00.ru/00ade488
peareHToB J1aH B U30bITKE
Oo61ast xapakTepucTHUKa 31eMeHTOB VIA-

22 il p P 55.11.2024 bubmunorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
Annorponubsie MOAU(MUKAILINN CEPEI.

23 Haxoxci[eHHe cephl I/Iq;é coenHHeII){Hﬁ B 27.11.2024 Brommozexa [IOK

P . o https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOKMCTBA CEPBI
CepoBoJIOpoJ, CTPOCHHE, (DHU3HUYCCKUE U

24 POBOJIOPOJ] Tvp ¢ 02.12.2024 Bu6nunoreka LIOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcupl cepbl. CepHas KHCIIOTA,

25 ¢duznyecKkue 1 XuMHUYECKHE CBONCTBA 04.12.2024 bubmorexa [JOK

’ o https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE TIPOMBIIIIEHHOTO Coco0a Bt 1IOK
noOIMoTEKa

26 IMOJIYUYEHNSA CEPHON KUCIIOTEL. 09.12.2024

Y P . https://m.edsoo.ru/00adec8a
XHAMHYECKOE 3arpsi3HEHUE OKPYKaroIIeH
CpeJIbl COSTMHEHUSIMU CEPhI
BrrunciieHue MaccoBOii JOIH BBIXOa

27 hit )it 11.13.9024 bubnmnoreka [JOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuka 3JeMeHTOB VA-
rpymmsl. A30T, paCIpoCcTpaHEHUE B

28 Py , paclpocTp 16.12.2024 bu6mmorexa [IOK

npupoe, Gu3ndeckue 1 XUMHYECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero GuU3nIecKue 1 XUMHYECKHE

bubmuorexa [JOK

29 y 18.12.2024
CBOICTBA, MTOJIyYCHHUE U IPUMEHEHUE https://m.edso0o.ru/00adf004
[IpakTuueckas padora Ne 3 o reme Bu6 10K
noIMoTeKa
30 «ITomyyeHne aMmMuaKka, H3y4eHUE €ro 23.12.2024
i y Y https://m.edsoo.ru/00adf180
CBOMCTB»
A3oTHas Kuciorta, e€ GusndecKkue u
31 8 b 25.12.2024  DnOmaorexa IIOK
XHMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonb30BaHME HUTPATOB M COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX Eub 10K
nOJIIMOTEeKA
32 oOpeHunii. XMMHUUYECKOE 3arps3HEHUE 13.01.2025
YAOLD . P https://m.edsoo.ru/00adf518
OKpYXKaroIIeH cpe/ibl COeAMHEHUSIMU
aszora
®ochop. Oxcun docdopa (V) u
33 (pocg)o pHa;I KI/ICJ'I((I))Ta (1)(1)1/1:1)31/1(1163:1(1/16 u 15.01.2025 bubmorera [JOK
p N o https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOJIyYECHHE
HcnonwszoBanne GpocdaToB B Ka4eCTBE Eub 1OK
UOJINOTEeKA
34 MUHEPAIBHBIX yI00pEeHH. 3arps3HeHne 20.01.2025
P . yAOOP P https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu
35 Yrnepon, pacpocTpaHeHUE B PUPOJIE, 52.01.2025 bubnnoreka [JOK
(u3UYEeCKre ¥ XUMUYECKHE CBOMCTBA o https://m.edsoo.ru/00adfd9c
Oxkcunsl yrueposaa, ux Gpuandeckue u
XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE
36 27.01.20p5  Pomorexa [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)
bubmuorexa [JOK
37 VYronpHas KUCIOTa U €€ COTu 29.01.2025
https://m.edso00.ru/00ae006¢c
[Ipaktudeckas padora Ne 4 mo Teme
38 pakTHueckas paboT 10 TEM 03.02.2025 bubmmorexa LIOK

"IlosrydyeHne yrieKucioro rasa.

https://m.edsoo.ru/00ae027e
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KauecTBenHnas peakuust Ha KapOOHaT-

HOH

[TepBoHauanbHBIE MOHATHS 00

bu6mmoreka [IOK
39 OpPraHNYECKUX BEIIECTBAX KAK O 05.02.2025
p B https://m.edsoo.ru/00ae054e
COEMHEHUSX yriepoaa
bu6mmoreka [IOK
40 KpeMmuuii u ero coequHeHns 10.02.2025
P A https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue
SKCHEPUMEHTAIBLHBIX 3a/1a4 110 TEME
a1 p . ¢ 12.02.9025 bubmuorexa [JOK
«Baknenme HeMETaAJUIEL U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUSY
KonTponbnas paborta Ne3 o teme BuG OK
. HOINOTEKA
42 «BakHenme HeMeTaJUIbI U UX 17.02.2025 1
https://m.edsoo.ru/00ae0e18
COCTUHEHUSY
OO01mas xapakTepucTUKa XUMUYECKIX
3JIEMEHTOB — METAJLIOB. MeTamindecKkas Eub OK
NOJINOTEKA
43 CBSI3b M METaJIJIMYECKas KpUCTAIIHYCCKas 19.02.2025 orexa I
. o https://m.edsoo.ru/00ae103e
pemérka. Pu3n4yeckKre CBOMCTBa
METAJIOB
XUMHUYECKHE CBOMCTBA METAJIOB. BuG 10K
HOJIOTEKA
44 DIEKTPOXUMHUUECKUHN PSIIT HAIPSOKEHUI 24.02.2025
P pAA P https://m.edsoo.ru/00ael1156
METAJIJIOB
OO6mue cnocoObI MOTYYEHUST METAJIIOB.
Cnnasbl. Brruncienns no ypaBHEHUSIM
45 ’ yp 26.02.2095 bubnuotexa [JOK
XAMUYECKUX PEAKLUM, €CIIU OUH U3 https://m.edsoo.ru/00ael1156
PEareHToB COJAEPIKUT MPUMECH
bubnuoreka IIOK
46 [TonsiTHE O KOPPO3UM METAIIIOB 03.03.2025 1

https://m.edso0.ru/00ael1278
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

bubmuorexa [JOK

47 €JIOYHBIE METAJLIIBI 05.03.2025
m https://m.edsoo.ru/00ael4b2
bu6mmoreka [IOK
48 OKcuabl ¥ TUAPOKCUILI HATPUS U KAJTUS 10.03.2025
A AP a p https://m.edsoo.ru/00ael4b2
e eMe e Me - 7
49 il nquf)s MEJIBHBIE METAJUIbI — KaJIbLIUN 12.03.9095 bubnmoreka [JOK
W MarHuu https://m.edsoo.ru/00ael15e8
bu6mmoreka [IOK
50 Baxxueiimme coe fUHEHUS Kb 17.03.2025
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 19.03.2025
JKéctrocTh BO CIIOCOOBI €€
59 TKOCTb BOJIbI U CII bl 31.03.2025 bu6mmoreka [IOK
YCTPaHEHUS https://m.edso0.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme BuG 10K
noOInoTeEKa
53 "XXEcTKkoCTh BOIBI M METOOEI €€ 02.04.2025
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 AnroMuHuH 07.04.2025
https://m.edsoo.ru/00aelc64
A N
55 MdoTepHbIe CBOMCTBA OKCHIA U 09.04.2025 bubnnoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 14.04.2025
https://m.edso00.ru/00ael1d86
Okc OKC co ene3a (Il
57 KCHJIBI, THAPOKCHIBI ¥ coitu kene3a (11) 16.04.9025 bu6mmorexa [IOK
u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUI 21.04.2025
[IpakTuueckas padora Ne 7. Pemenue
59 HKCIEPUMEHTAJIBHBIX 33a4 110 TEME 23.04.2075 bubmuoreka [IOK

«BaxkHenime MeTajuibl 1 UX
COEIUHEHUS

https://m.edsoo.ru/00ae3de8
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brruucnenus 1o ypaBHeHUAM
XMMHUYECKHUX PEAKLMH, €CIIH OIUH U3

bubmuoreka [JOK

60 eare OBITKE e 1 28.04.2025
PCATCHTOB Hatl B USOBITKE HITH COUH PHAT https://m.edsoo.ru/00ael750
npuMecH. BeIauciieHns: MacCoOBOM J10JIH
BBIXO/Ia TIPOJIYKTa PEAKIIUH
61 O0001Ienne U cucTeEMaTH3alNsl 3HAHAN 1 30.04.2025
Kontponbnas paborta Ne4 o teme
62 «BaxkHenIme MeTauibl ¥ UX 1 05.05.2025
COEIUHEHUS
63 BemecTBa 1 Marepuanbsl B HOBCEIHEBHOM 1 07.05.2025 bu6mmoreka [IOK
JKU3HU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOUIEH 1 12.05.9025 bubnuorexa [JOK
Cpelbl https://m.eds00.ru/00ae4270
65 Ponb xumMuu B penieHnH 3K0JI0rHYeCcKUX 1 14.05.2025 bubnuoreka [IOK
npoOem https://m.edso00.ru/00ae4270
66 PesepBHbIit ypok. 06061116Hne u 1 19.05.2075 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypoK. O606i11€HI/IG u 1 21.05.9025 bubnuotexa [JOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
OBHIEE KOJIMYECTBO YACOB I10 67

I[TPOT'PAMME
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

