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[TOACHUTEJIBHAA 3AITMCKA

Pabouast mporpamma mo XUMHH JjIsi 0OYYaIOIIUXCS C 3aI€PKKON MCUXUUYECKOrO
pazButus (nanee - 3[IP) Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs COCTAaBJICHA Ha
ocHoBe denepanbHOro rocynapCcTBEHHOTO 00pa30BaTENIbHOIO CTaHJIapTa OCHOBHOTO
obmero obpaszoBanus (IIpukaz MunucrepcTBa npocsemenus Poccutickoit denepanyu
ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHHCTEPCTBOM IOCTUIIMU Poccuiickoit
®enepanuu 05.07.2021 r., per. Homep - 64101) (manee - ®I'OC O0OO0), DenepanbHOA
a/IaITHPOBAHHOIN 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHUs s
oOy4Jaroumxcsi ¢ OrpaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbsI (YTBEpXKACHA MPHUKA30M
MunucrepcTtBa npocseienus Poccuiickoit @enepanuu ot 24 HosOps 2022 1. Ne 1025),
aJanTUPOBAHHOM OCHOBHOM 00I11€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOUIETO
oOpa3oBaHus 00yYarOIINXCsl € 3aIepKKOM ncuxudeckoro passutuss MAOY COLI Ne 12
r. [lenssl, [IpumepHoii paboyeit mporpaMMbl OCHOBHOTO 00111€T0 00pa30oBaHusl « XUMUSD)
(omoOpena pemieHueM (denepaabHOro y4eOHO - METOJUYECKOro OOBbEAMHEHHUS IO
o01eMy o6pazoBaHutio (MPoTOKoJ OT 15 centsadops 2022 r. Ne 6/22).

OO0wmas xapakrepucTHKa Y4eOHOro npeamMera « XuMus»

VYueOHbIit mpeaMeT «XUMUs BXOJUT B IPEAMETHYIO 00J1acTh
«EcTecTBeHHOHayuHbIE TIpeAMETh». B cucTteMe ecTeCTBEHHOHAyYyHOTO OOpa30oBaHUS
XUMHUSI KaK YUEOHBIN MpeaMeT 3aHUMAET BaXKHOE MECTO B IMO3HAHWUU 3aKOHOB MPUPO/IHI,
dbopMUpOBaHUM HAy4YHOW KapTUHBI MHpPA, CO3JaHUU OCHOBBI XHMHWYECKHUX 3HAHMHM,
HEOOXOJIMMBIX JIJI1 TOBCETHEBHOM »W3HU, HABBIKOB 3/I0POBOTO U OE30MACHOrO0 ISt
YelioBeKa M OKpY’)Karolledl ero cpeasl oOpa3a >KU3HM, a TakKe B BOCIUTAHUU
JKOJIOTUYECKOM KYJIBTYPBI.

YcenemHocTh W3y4YEHUsI XUMHUU CBsi3aHA C OBJIQJICHUEM XHUMHUYECKUM S3BIKOM,
coOmro/leHeM TpaBuil  Oe30MacHOM paboThl TPHU  BHITIOJIHEHHUH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOUYHCIIEHHBIX CBSA3EH XUMHMU C APYTHUMHU IIPEAMETaMHU
LIKOJIBHOTO Kypca.

[Iporpamma BkIIFO4aeT B ce0si OCHOBBI HEOPTAaHUYECKONW U OPTaHUYECKOW XUMUHU.
['maBHOM HMaeelt mporpaMmsl SBISETCS CO3/aHue 0Aa30BOT0 KOMIUIEKCA OMOPHBIX 3HAHUM
M0 XMMHHU, BBIPAKECHHBIX B (hOpMe, COOTBETCTBYIOIIEH BO3pacTy OOyYalolUXCid M UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkanum maHHOTrO Kypca Mpe/ICTaBICHbl OCHOBOIOJIArAONIME XUMUYECKUE
TEOPETUYECKUE 3HAHMS, BKIIOYAIONIME HM3YUYCHHE COCTaBa M CTPOCHMS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHHMS, IPOTHO3UPOBAHHWE CBOWMCTB BEIIECTB,
HCCJIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLICHUN U MyTEH YIPABICHUS UMHU
B LIEJISAX MTOJTYYEHUS BELIECTB U MATEPUATIOB.

TeopeTnueckyto OCHOBY M3YUYE€HHUSI HEOPTAHUYECKONM XHMHUHU COCTABIIIET aTOMHO-
MoJIeKysipHOE yueHue, [lepnoanueckuii 3akon .M. Menneneesa ¢ kpaTkumu
CBEACHUSIMA O CTPOCHMM AaTOMa, BHUJAX XUMHYECKOM CBSI3H, 3aKOHOMEPHOCTSIX
MIPOTEKAHUS] XUMUYECKHUX PEAKIIHM.



B u3ydeHuun Kypca 3HauMTeNbHAS POJIb OTBOJAUTCS XUMUYECKOMY AKCIEPUMEHTY:
MPOBENCHUIO TPAKTHUYECKUX U JIA0OpaTOPHBIX paboOT, ONHUCAHUIO PE3yIhTaTOB
YYEHHUYECKOT0 3KCIEPUMEHTA, COOJIOJECHUI0O HOPM W MpaBuUil Oe30macHoil padoThl B
XUMHUYECKOH JTa00paTOpHH.

Peanuzanmst maHHO# MporpaMMBbl B TIporiecce 00ydIeHUS MO3BOJIUT O0yJarOITIMCS
¢ 3I1P ycBoUTH KITIOUEBBIE XUMHUUECKHUE KOMIIETEHIIMU U TIOHATH POJIb U 3HAYEHUE XUMUHU
Cpenu Ipyrux HayK O IPUPOJE.

N3yuenune xumum crnocoOCTByeT (OpMUPOBAHHMIO y OOYYArOMIMXCS HAyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHIO OOIEHAYYHBIX METOAO0B (HabMo/eHHe, W3MEpEeHue,
HKCIIEPUMEHT, MOJICIMPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHS HayYHBIX
3HaHUH, OCHOBAHHOTO Ha MEXIPEIMETHBIX CBA3SIX ¢ peaMeTamMmu « OKpyKarolmui MUp»,
«Duzuka», «buonorus», «I'eorpadus», «Marematukay U GOPMHUPYET KOMIIETCHIIUH,
HEO0OXOIMMBIE JJIsl TPOJIOKEHUST 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

N3ydeHnne XUMUU CIOCOOCTBYeT pa3BuUTUIO Yy oOyvaromuxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaxeHus, (QYHKIHUOHAIBHOM  TPAMOTHOCTH, yMEHUSA
BOCIIPUHUMATh U KPUTHYECKH AaHAJIU3UPOBATH HWH(OOpPMAIMIO, MPEJACTABICHHYIO B
paznuuHbIX (popMax. 3HAUYMMOCTh NpPEAMETA Il Pa3BUTUSI KUZHEHHON KOMIIETEHIIUU
oOyuatomuxcst ¢ 3[IP 3akmtoyaeTcss B YCBOGHHMHM OCHOBBI XHMHUYECKHX 3HAHUM,
HEOOXOJMMBIX [IJIi TOBCETHEBHOM KW3HU; HABBIKOB 3JI0POBOTO M 0€30MacHOTO Jisi
YeJIoBeKa M OKpPY’Kalolllel ero cpeipl oOpasza KU3HU; (POPMUPOBAHUU HKOJIOTHUECKOM
KYJbTYPBIL.

[Iporpamma oTpaxkaeT cojaepkaHue OOydeHHs MpeAMeTy «XUMHUS» C y4deTOM
0CcOOBIX OOpa3oBaTelbHBIX MoTpebHOCTEN oOydarommxcsa ¢ 3I1P. OBnanenne yueGHBIM
MpPEAMETOM «XHUMHs TPEJCTABISAET OINPEACIICHHYI0 TPYAHOCTh I OOyYaroIIMXCS C
3I1P. D10 cBs3aHO ¢ OCOOCHHOCTSMH MBICIUTEIBHOU JCATEILHOCTH, MEPUOINYSCKUMU
KOJICOAHUSIMU BHUMAHUS, MaJbiM 00bEMOM MaMATH, HEIOCTATOYHOCTHIO OOIIEro 3arnaca
3HAHUM, TMOHWKEHHBIM TIO3HABATEIbHBIM HMHTEPECOM U HU3ZKHM YPOBHEM PEUYEBOIO
pa3BUTHSL.

Jns mpeoposieHHs TPYAHOCTEM B M3Yy4YEHUH YYEOHOro mnpeaMera «XUuMUsDH)
HE0OXOoMMa ajanTaius o0beMa U XapakTepa yueOHOTO MaTepuasia K MO3HaBaTEIbHBIM
BO3MOXXHOCTSIM JIaHHOM KAaTerOpUU OOYYaroIIUMXCs, YY4E€T MX OCOOCHHOCTEW pa3BUTHSL:
WCIIOJIb30BaHUE  AJTOPUTMOB, BHYTPUINIPEIMETHBIX W  MEXKIPEIMETHBIX  CBSI3EH,
MOCTENEHHOE YCI0KHEHUE U3Yy4aeMoro MaTepuaia.

[Ipy w3ydeHMM XUMHH HEOOXOJMMO OCYIIECTBISTh B3aUMOJICUCTBHE Ha
ITOJIMCEHCOPHOU OCHOBE.

Teopernuecknii Marepuan peKOMEHAYETCS HU3ydaTb B MPOLECCE MPAKTUYECKOU
JeATeIbHOCTH. BO3MOXKHO BBIJIENIEHUE OTJEIbHBIX YPOKOB Ha PEIIEHUE 3a7a4 B CBSI3H CO
CIIOKHOCTBIO aHanmm3a Tekcta oOyuatomumucs ¢ 3[IP. Opranuyeckoe eIUHCTBO
MPAKTUYECKOM W MBICIUTEIIBHOW JICSITEIBHOCTH OOYyYaloIMXCsl Ha YpOKax XUMHUU
CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKHX 3HAHHUU U
yMeHnii. Oco00oe BHUMaHUE MPU HU3YUYCHUH XUMHUHU YACNSICTCS HM3YUYCHHIO «CKBO3HBIX)»
MNOHATUH ¥ (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHUS MaTepuaa.



Heau u 3a1a4m n3y4yeHus y4eOHOro npeamera « XuMus»

Lenu u 3a1a4¥ aKTYyaJIM3UPOBAHBI C YUETOM HOBBIX ITPUOPUTETOB B CUCTEME OCHOBHOTO
oOmiero oOpa3oBaHuUsA, HAMNPABICHHOCTH OOY4YeHUsT HAa pPa3BUTHE M CaMOpPA3BUTHE
JUYHOCTH, (popMupoBaHHE €€ HHTEIUIeKTa U o0miel KyiabTypbl. OOyueHue yMEHUIO
YUHUTBCS U IPOJIOKATH CBOE 00pa30BaHUE CAMOCTOSITENIBHO B HACTOSIIIIEE BPEMS SABIISIETCS
OJTHOM M3 BaKHEUINX (YyHKIUH Y4EOHBIX MTPEIMETOB, B TOM YUCIE U « XUMHI.

Jna obyuaromuxcst ¢ 3I1P, Tak ke, Kak ¥ [ HOPMATHBHO pPa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTEIbHYIO NPOrpaMMy, JOMUHUPYIOIIEE
3HaYEHHE MPUOOPETAIOT TAKUE yeau, Kak:

» QopMupOBaHME  HMHTEIUIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY  IPUHATUIO  pEIICEHUH, CIIOCOOHOU
aJanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

» HAIPaBJIEHHOCTb OOYY€HHUs Ha CHCTEMATUYECKOE MNPUOOLICHUE YdYallluxcs K
CaMOCTOSITETIbHOM TO3HABATEIbHON NESITENBbHOCTH, HAYYHBIM M MPAKTUYECKUM
METOJlaM T03HaHus, (POPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEM K
XUMUMU;

» 0OecreyeHue yCaoBUi, CIIOCOOCTBYIOIINUX IPUOOPETEHUIO 00YUaIOIIMMUCS ONbITaA
pa3HOOOpa3HOM NIeATENbHOCTH, MTO3HAHUS U CaMOIIO3HAHHUS, KIIOUEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCATbHOE 3HAUCHHE ISl Pa3IMYHBIX
BUJIOB JACSITEIBHOCTH;

» (QopMupoBaHue yMeHUN OOBACHSATH U OLICHUBATH SIBJIEHUSI OKPY>KAIOIIEro MUpa Ha
OCHOBAHWU 3HAHUU U OIBITA, MOJYYEHHBIX MPU U3YYCHUU XUMUU;

» QopMupoBaHuE Yy O0OyYarOIIMXCS T'YMAaHUCTUYECKUX OTHOUIEHWH, MOHUMAaHHUS
LHEHHOCTU XMMHMUYECKUX 3HAHUM JJI BHIPAOOTKH HKOJIOTUYECKH II€JIeCO00Pa3HOro
NOBEEHUsI B OBITY M TPYJOBOW MAESITEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO
3I0POBbS U OKPY’KAIOLIEN TPUPOTHOMN CPEBI;

= Pa3BUTHE MOTHBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CAMOBOCIIUTAaHMIO HA OCHOBE YCBOEHHUS OOILEYEIOBEYECKHX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpO(UIIL U HANPaBICHHOCTH AalbHEHIIEro
oOy4eHHUs.

Kypc HampaBineH Ha pelieHue CcleAyloluX 3a0ay, O0eClEeYMBAIOIIMX peaTn3aluio
JMYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOTO MOIXOJ0B K OOYYEHUIO XUMHH
obyuatromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsA:

» (QopMupOBaHHE TMEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX TIPEJICTABICHUNA O
BEILIECTBAX, WX TMPEBpAIICHUSIX M MPAKTUYECKOM IPUMEHEHHH; OBJIAJICHUE
MOHSATUMHBIM annapaToM U CUMBOJUYECKUM SI3IKOM XHUMUU;

= OCO3HaHHME OOBEKTHBHON 3HAUMMOCTH OCHOB XMMHYECKOW HAyKH Kak o0jacTu
COBPEMEHHOT'O E€CTECTBO3HAHHUSA, XMMHUYECKHX IPEBPALICHUN HEOPTraHWYECKUX U
OpPraHUYECKHX BEIIECTB KAK OCHOBBI MHOTHX SIBJICHUM KUBOU U HEKUBOM IIPUPO/IBI;
yriayOieHne mpeCcTaBlICHU 0 MaTePHAIbHOM €IUHCTBE MHPA;

= OBJIAJICHUE OCHOBAMHM XMMHUYECKOW IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIU3HPOBATH



1 00BEKTUBHO OIICHUBATH )KM3HEHHBIE CUTYallUHU, CBA3aHHBIE C XUMHEH, HABbIKAMU
0€e301MacHOro O0paIlleHus ¢ BEIIECTBAMH, UCIIOJIb3YEMbIMH B TIOBCETHEBHOM JKU3HH;
YMEHHEM aHAJU3UPOBATh U IJIAHUPOBATH HKOJIOTMUYECKU O€30MacHOe MOBEICHUE B
LEJSAX COXPAaHEHHUs 3J0POBbS U OKPYIKAIOIIEH CPEABL;

» (opmupoBaHME yMEHUI YyCTaHABIMBATh CBSI3UM MEXIY pealbHO HAOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSMU W TPOLECCAMH, NPOUCXOASIIMMH B MHUKPOMHUPE,
OOBSICHATH IPUUMHBI MHOTOOOpa3Hsl BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa
Y CTPOEHUS, a TAK’KE 3aBUCUMOCTh IPUMEHEHHSI BEIIECTB OT UX CBOWCTB;

» NPUOOpPETEHHE ONBITA MCIOJIH30BAHMS PA3IUYHBIX METOJOB M3YYEHHUS BEILECTB,
HAOJIOICHUS 32 UX MPEBPAlICHUSIMU MPU MPOBEICHUU HECIIONKHBIX XUMUYECKHUX
HKCIIEPUMEHTOB C UCIOJIb30BaHUEM JIA0OPATOPHOTO 0OOPYIOBAHUS U IPUOOPOB;

» (popMHpoBaHHE MNpPEACTABICHUI O 3HAYECHUM XUMHUYECKOW HAyKH U PpEUICHUU
COBPEMEHHBIX JKOJIOTMUECKUX MpoOJieM, B TOM YHCIE B HPEJOTBpAIICHUU
TEXHOT'€HHBIX U IKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOpa M aJANTANMH Y4eOHOT0 MATEPHAJIA N0 XMMUH

OOyuenue ydyeOHOMY MpeAMeTy «XUMHS» HE0OXOIMMO CTPOUTHh Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBUM JJI1 YCBOCHUSI TPOrpaMMHOT0 Matepuania ooydatonumucs ¢ 311P.
Bonbiioe BHUMaHUE TOJBKHO OBITH YJIeTIEHO 0TOOpY Y4eOHOro MaTepraia B COOTBETCTBUU
C MPUHIIUIIOM JTIOCTYITHOCTH TPHU COXpaHeHUH o01ero 6a3oBoro ypoBHs. OH JOJDKEH 1O
COCP)KaHUI0O U 00BeMy OBbITh aJanTUPOBaHHBIM g oOywarommxcs ¢ 3[IP B
COOTBETCTBUM C UX OCOOBIMH 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. Cheayer o0JaerynTh
oBJajZeHUe MarepuasioM ooOyuawommmuca ¢ 3I[IP mocpenctBom ero jaeTaibHOTO
0OBSICHEHUSI C CUCTEMAaTHUYE€CKHUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKOH B MPUMEHEHUHU
3HaHUW C UCIOJIH30BAaHUEM MPUEMOB AITOPUTMHU3AIMU U BU3yaJIbHBIX OMOp, 00yUYECHUS
CTPYKTYPUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue Al MOJHOIIEHHOTO YCBOEHUSI Y4e€OHOTO Marepuana WMEeT
OIOopa Ha MEXKIPEIMETHBIE CBS3U BOIPOCOB, M3YyYaeMbIX B JAHHOM Kypce, C TaKUMU
yueOHbIMU TipeaMmeTamMu  Kak «['eorpadus», «®Dusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH M TOT K€ YYEOHBIH MaTepHall C pa3HbIX TOYEK 3pEHUS,
MEXMPEAMETHBIE CBSI3U CIOCOOCTBYIOT €ro JIyYIlIeMy OCMBICIEHHIO, 00jee MPOYHOMY
3aKpEIJICHUIO TTOJTYYEHHBIX 3HAaHUN U NPAKTUYECKUX YMEHUM.

[Ipy MOATOTOBKE K ypOKaM YYHUTENb JOJKEH MPEeaycMOTpeTh (popMupoBaHHE y
oOyyJaroumxcsi yMEHU aHaIUu3upoBaTh, CPABHUBATH, 0000IIaTh M3y4YaeMblil MaTepHall,
IUIAaHUPOBATh TPEJCTOSIIYI0 padoTy, OCYLIECTBISATH CaMOKOHTPOJb. Heobxoanmo
MOCTOSTHHO ~CJIEIUTh 3a TPaBWIBHOCTHIO peueBoro o(OpMIIECHUS BbICKa3bIBAaHUI
obyuaromuxcs ¢ 311P.

B cBsi3M ¢ 0COOEHHOCTSIMM TOBEACHUS W AesiTelbHOCTH oOyuaromuxcs ¢ 3I1P
(pacTOPMOKEHHOCTb, HEOPraHW30BAaHHOCTH) HEOOXOIUM CTPOKAUIIMK  KOHTPOJIb
COOJTIO/ICHUS TPAaBHUJI TEXHUKHU O€30MAaCHOCTH TPHU MPOBEICHUM JTA0OPATOPHBIX padOT B
XUMUYECKOM KaOWHETE.



Buasbl gesitebHocTu odyyarommuxces ¢ 311P, 00yciioBiieHHbIE 0CO0BIMU
00pa3oBaTeJIbHBIMHU MOTPEOHOCTAMU U 00eCIeYUBAOIIME OCMBIC/ICHHOE 0CBOCHHUE
coJiepKaHuM 00pa3oBaHus MO NMpeaAMeTy « XHUMUsD)

Conepxanue BHAOB JAesTeabHOCTH oOydaronmuxcs ¢ 3[IP Ha ypokax Xumuu
omnpeaeNsieTcsl UX 0cCoObIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTAMU. [loMHMO MIMPOKO
ucnoiaszyembix B OOIT OOO o6mmux it BceX oOydYaromuxcs BUJIOB JIESITEILHOCTH
CIeAyeT YCWIWTh BHIBI JEATCIBHOCTH, CHEIU(HUYHBIC [JI1 JaHHOHW KaTeropuu
00yJaroIMXcsl, 111 00ecreueHrss OCMBICIEHHOT'O OCBOCHUS COIepKaHMs 00pa30oBaHuUs 110
npeaMeTy: yCUJICHHE TMPEIMETHO-TIPAKTUYECKOW JIeITCIBPHOCTH C  aKTHBU3AIlMen
CEHCOPHBIX CHCTEM; 4YepelIOBaHUE BHUAOB JEATEIbHOCTU, 3aJCUCTBYIOUIUX Pa3JIMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOEHHUE MaTepualia ¢ OMOPOW Ha aJTOPUTM; IIOLIArOBOCTH» B
W3YUYCHUM MaTepualia; HMCIOJIb30BAHUE JOMOJHUTEIBHON BHU3yalbHON OMOPHI (TUIAHBI,
00pa3ibl, CXeMbI, IA0JIOHBI, OOpHbIE Ta0nuIbl). s pa3Butusa y odyyaromuxcs ¢ 3I1P
YMEHHS JIeJIaTh BBIBOABI, (POPMHUPOBAHUS TPaAMOTHOTO PEYEBOIO BBICKA3bIBAHUS
HE0OXO0IMMO MCIO0JIb30BaTh OMIOPHBIE CJIOBa U Kiulie. Oco00e BHUMAHUE CIEAYET YACIUTh
00yUYEHHUIO CTPYKTYPHPOBAHHUIO MaTepHaja: COCTaBJICHHE PUCYHOUYHBIX U BepOAIBHBIX
CXeM, COCTaBjJcHUE TaOJHWIl, COCTaBJICHHWE KiaccUPUKAMU ¢ 0003HAYCHHBIMU
OCHOBaHMSIMU TS KJIaCCU(PUKAITUN U HAIIOJTHEHHE UX TIPUMEpPaMH U JIp.

s obyuaromuxcst ¢ 3[1P cymiecTBeHHBIMHU SIBJISIFOTCSI TPUEMBI PaOOTHI C
JIEKCUYECKUM MaTepHuajoM 1o npeamMerty. [IpoBoauTcs crenuanpHas padoTa mo
BBEJICHUIO B aKTHBHBIN CJI0Baph 00YYaAIOIIMXCS COOTBETCTBYIOIICH TEPMHUHOJIOTHH.
N3ydaembie TEpMUHBI BBOASTCS HA MOJMCEHCOPHON OCHOBE, 00sI3aTeNIbHA BU3YalIbHAS
MOJICPKKA, AITOPUTMBI pa0OTHI C OMPEICTICHUEM, OITIOPHBIE CXEMBbI JIJISI aKTyaT3aliuu
TEPMUHOJIOTHH.



COILEPKAHUE YYEBHOI'O IPEJIMETA «XUMMWS»

8 KVIACC

IlepBoHauyajibHbIE XUMUYECKHE TOHATHSA

[Ipeamet xumuu. Poab xumuu 6 scusnu yenogexa'. Tena u BemecTBa. OU3NUECKHC
CBOMCTBa BEIIECTB. ATperaTHOe COCTOSIHUE BEUIeCTB. Xumus 6 cucmeme Hayk. Yuctoie
BelecTBa U cmecu. CrocoOwl pasneneHus: cmeceit. [IpaBua 6e3onacHoOro oopaiieHus ¢
BEIIIECTBAMHU U JJAOOPATOPHBIM 000py10BaHUEM. [loHAMUE 0 MEMOOAX NO3HAHUS 8 XUMULL.

ATOMBI U MOJIEKYJbl. XUMUYECKHUE AJIEMEHThl. 3HAKU (CUMBOJIbI) XMMHUYECKHUX
aneMeHToB. OTHOCUTENbHAs aToOMHas Macca. [IpocTeie U cioXxHbIe BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuyeckass ¢opmysia. BalleHTHOCTh aTOMOB XMMHMUYECKHUX DJIEMEHTOB. 3aKoH
nocmosancmea cocmaesa eeujecms. OTHOCUTENbHAA MOJIEKYJIIpHas Macca. MaccoBast 1071
XUMHUUYECKOTO 3JIEMEHTA B COCIUHCHUHU.

Ou3nyecKkne W XHUMHUYECKHE sBJICHUsS. Xumudeckas peakuus. [IpusHaku
XUMHUYECKUX PEaKIHi. YpaBHEHUS] XUMUYECKUX pPEAKIUN. 3aKOH COXpPAaHEHHUS MacChl
BemecTB. Kimaccudukaims XuMUYeCKuX peakiuii (CoeIMHEHUS, Pa3I0KEeHUsI, 3aMEeIIICHHUS,
obmeHa).

XUMHUYECKUIN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCY/IOM, C MpaBUIaMU
paboTel B jaboparopuu W mpuéMamMu OOpalleHusi ¢ J1adOpaTOpHBIM 000PY/IOBAHUEM;
U3y4YeHUE M ONHUCaHue (PU3UYECKHX CBONCTB 0Opa3lloB HEOPTraHWYECKUX BEIIECTB;
HaOmoieHne pu3nyeckux (TUIaBJI€HUE BOCKA, TassHUE JIb/a, PACTUPAHHUE caxapa B CTYIKE,
KHATICHUE W KOHACHCAITUS BOJIBI) U XUMHYECKUX (TOPEHUE CBEYH, TPOKAITMBAHUE MEIHON
IPOBOJIOKH, B3aMMOJECHCTBHE MeJla C KUCIOTOW) SIBIEHWUMH, HAOJIOJIEHHE U ONUCAHUE
MPU3HAKOB TMPOTEKAHUS XMMHUYECKUX peakiuil (pa3jokeHue caxapa, B3auMOJICHCTBUE
CEpHOI KUCIIOTHI C XJIOpUI0M Oapus, paznoxeHue ruapokcuaa meau (1) mpu nHarpeBanuu,
B3aUMOJICHCTBHE Xene3a ¢ pacTBopoM coim Meau (I1));u3yuenne cnoco0oB pazneneHust
cMecel (¢ mToOMOIIbIO MarHuta, (GUILTPOBAHUE, BBINIAPUBAHUE, JUCTHILISALIMS,
xpoMarorpadusi), TpOBE/IEHHE OYMCTKH TMOBAPEHHOW COJIM;, HAOIIOJCHUE W ONMHCAHUE
pe3yJIbTaTOB MPOBEACHUSA OIbITa, WLIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUs MaccChl;
CO3JIaHUE MOJIeiel MOJIEKYJ (IIapOCTEPKHEBBIX).

BaskHeiilne npeacTaBUTe I HEOPraHUYECKUX BelleCTB

Bo3zayx - cmech ra3oB. CocTaB Bo3ayxa. KHCIOpO - SJIEeMEHT M IPOCTOE BEIIECTBO.
HaxoxaeHne KUCIIOpoaa B MpHUpoje, (PU3MUYecKHe W XMMHUYECKHE CBOWCTBA. Peakiun
TOPEHHMS IMPOCTHIX U CIOKHBIX BelecTB. CIIoCcoObI MOIyUYEeHUs KHCI0PO1a B JIA0OpATOPUH
u npomviuinennocmu. Ilpumenenue kucinopona. Ilonstue o6 okcumax. Kpyrosopor
KHCJIopoaa B mpupojie. Q301 — aniompontas MoOUpuKayus KUciopood.

Tennosou 3¢hghexm xumuueckou peaxyuu, mepmoxumuiecKue ypasHerus, 3k30- U
HIOTECPMUYCCKUE PEAKITUH. Tonaueo: yeoiv u meman. 3acpsazueHue 6030yxd, yCuieHue
NAapHUK06020 2¢hghekma, paspyuienue 030H08020 CJlOsl.

Bomopon - snemeHT M mpocroe BeriecTBo. HaxokneHue Bojgopoaa B IPUPOJE,

! 31ech 1 manee KypcHBOM 0003HAYEHBI TEMBI, H3yYEHHE KOTOPBIX MPOBOIUTCS B 03HAKOMHUTENBLHOM Tutane. [lexaror
CaMOCTOSTEIIFHO OINPEICIISICT 00bEM H3y4aeMOro MaTepuara.
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bu3nYecKue U XUMUYECKAE CBOMCTBA (HAa TPUMEPE B3aMMOJCHCTBUS C HEMETAUIAMH H
OKCH/IaMH METAJJIOB), IPUMEHEHHUE, cnocobbl nonyuenus. [1oHsATHE 0 KUCIOTaX U COMAX.

KonunuectBo BemectBa. Monbs. MossipHas Macca. 3akoH ABoraapo. MomisipHbIi
00BEM razoB. Pacuersl mo xumudeckoit popmysie. PacueTs MaccoBoil 1011 XMMUYECKOTO
JJIEMEHTa B COCIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJSPHOM MAacChl, MOJISIPHOTO 00beMa
razoB. Pacy€Tel Mo XuMHUUYECKUM yPaBHEHHSIM.

Quzuueckue ceoticmsea 600vl. Bona. Ee coctaB, CTpoeHHE U MOJEKYJbl. Boda kak
pacmeopumens. PacTBOpbL [lonsamue O HACLIWEHHBIX U HEHACHIWEHHbIX DPACMEOPAX.
Ionamue pacmseopumocmu gewjecma 6 6ode. Pacuet MacCoBOH JI0JIM BEIIIECTBA B PACTBOPE
(mponieHTHas KOHIIEHTpauusi). MaccoBasi [1oJisl BellecTBa B pacTBope. Xumuueckue
C80lCMBa 800bl (PA3N0XdCEHUe, PeaKyuu ¢ Hampuem, OKCUOOM KAIbyus, OKCUOOM Cepbl
(1V) peaxyuu c memaniamu, KUCIOMHLIMU U OCHOBHbIMU okcuoamu). [lowamue 06
ocHosanusix. Ponv pacmeopos 6 npupode u 6 scuznu uenosexa. Kpyeosopom 600wl 6
npupode. 3arpsi3HeHHE TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Baxueiimmue KJIACCHI HEOPTaHUYECKUX COCIMHEHNH. Knaccudukanms
HEOPTraHUYECKUX coeTuHeHUN. OKCUIBI: COCTaB, Ki1accu(UKaIus (KUCIOTHBIE, OCHOBHEIE,
amghomepuvie, Hecoreobpazyiowue - Ha npumepe okcuoa yeaepooa (I1) u oxcuoa azoma
(11)), nomenxknamypa. Ilonyuenue u XUMUYECKHAE CBOKWCTBA OKCHIOB (B3aUMOJICHCTBUE C
BOJIOM, KucioTtamu, mienodyamu). OcHoBaHus. Knaccudukaiuss oCHOBaHUM: MIENOYU U
HEpPACTBOpUMBbIE OCHOBaHMsS. HoMeHkiaTypa ocHOBaHM. PU3MYECKHUE U XUMHUYECKHUE
CBOMCTBa OCHOBaHUH (B3aUMOJICHCTBUE C OKCHUJAMU HEMETAJUIOB, KHCIOTaMH, COJISIMU).
Ilonyuenue ocnosanuil.

Kucnotsl: cocra, kiaccudukaiys, HOMEHKIATypa, (PU3NYECKUE U XUMUUYECKHE
CBOICTBA (B3aUMO/JICUCTBUE C METAJJIAMHU, OCHOBHBIMU OKCUJAMU, OCHOBAHUSMHU, COJISIMU,
Ha TIPUMEPE COJISTHOM U CEPHOM KUCIIOT), CNOCOObl noiyuerus. P akTHBHOCTH METaJJIOB
H. H. bekeroBa. Conm (cpenHue): HOMEHKJIATypa COJIEH, CHOCoObl NOxyueHus,
B3aMMO/ICHCTBUE COJIEN C METAINIAMH, KUCIOTAMH, IIET0YaMH U COJIIMH, IPUMEHEHHE.

[TonsiTue 00 am@oTepHBIX TUAPOKCHAAX (HA TMpUMEpE IUHKA U aIOMUHUSA):
XumuuecKkue ceoucmea (83aumooeucmeue ¢ KUCIOMamu U werouamu, pa3iodxcesue npu
HazpesaHuu) u noaydeHue.

['eHeTnyeckass CBs3b MEXKAY KiaccaMd  HEOPraHMYECKHUX  COCIUHCHHM.
['eHeTnueckue psiabl.

XHUMHUYECKHUI SKCIIEPUMEHT: KaueCTBEHHOE ONpEEICHUE COACPKAHUSI KUCTOpoaa
B BO3/yXE; MOJIyYCHHE U U3YYCHHE CBONCTB KHCIOPOJa; HAOIIOEHNE B3aUMOJICHUCTBUS
BEILIECTB C KUCIOPOJOM M YCJIOBUS BOSHUKHOBEHHUS U MPEKpAICHUs TOpeHust (Toxkapa);
O3HAaKOMJIEHHE ¢ 00pasiaMu OKCHIOB M OMHUCAHUE UX CBOWCTB; MOJTYYEHUE U U3YUCHUE
CBOMCTB Bojopoja (TropeHue); HaOIrogaeHHe 00pa3IoB BEIIECTB KOJIWYECTBOM 1 MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW PAaCTBOPEHHS BEIIECTB C PA3JIMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHOW MAaCCOBOM JI0JIE pACTBOPEHHOTO BELIECTBA;
B3aMMO/ICHCTBUE BOJIbI C METaUlaMU (HATPUEM U KaJbleM) (BO3MOKHO MCIOJIb30BAHHE
BUJICOMATEPHUAIOB); OIpPEACICHUE PACTBOPOB KHUCIOT U IIEJoYeld C TMOMOIIbIO
MHMKATOPOB; MCCIIeJOBaHUE 00pa3lloB HEOPTraHUYECKUX BEUIECTB Pa3IMYHbIX KJIACCOB;
HaOJIOICHUE W3MEHEHHUS OKpPAacCKM WHAMKATOPOB B PACTBOpAX KHUCIOT M HIEJIOYEH;
u3yuyeHue B3aumojeictBua okcuna meau(Il) ¢ pactBopomM cepHOM KUCIOTHI, KUCIOT C
METAJUIAMH, PpEAKUUA HEWTpaau3aluu; M[OJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM,
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BBITECHEHHE OJJHOT0 METaJla IPYTUM U3 PacTBOpA COJIM; PEUICHUE IKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHenmme Ki1acchl HEOPraHMYECKUX COCUHEHUIN.

IMepuoauueckuii 3axkoH u [lepuoauyeckas cucrema

xumn4yeckux 3jeMeHToB . U. MenaeneeBa. CtpoeHne aToMoB. XUMHYECKasA

cBs13b. OKHMCINTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIMHU

[lepBble MOMBITKK KJIAcCU(DUKAIIMK XUMUYECKUX 3eMeHTOoB. [loHaTue o rpymnmax
CXOJIHBIX 3JIEMEHTOB (ILI€JIOYHbIE U HIEJIOYHO3EMEIbHBIE METAIIbI, TAJIOTCHbI, THEPTHHIE
rasbl). nemenmol, Komopwsle 06pa3yiom amgomepHovle OKCUObL U 2UOPOKCUODL.

Ilepuonnueckuit 3akoH. Ileproanueckas cucremMa XMMUYECKUX 3iueMeHToB JI. .
MemnpeneeBa. Koporkonepuoanas u orunnonepuooras Gpopmsl [lepronnyeckoi cuctemsl
xumuueckux 3nemeHToB . . Menneneesa. [lepuonbl u rpynmnbel. OU3NUECKHN CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI AJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX sAep. Mzomonwl. DieKTpoHbL. CTpOEHHE
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBhIX 20 XMMHUYecKHX 3ieMeHTOB llepuoanyeckoit
cucrembl J[. M. MenneneeBa. XapakTepUCTHKAa XHMHYECKOIO JJIEMEHTA II0 €ro
nonoxxeHuto B [lepuognueckont cucreme /. . Menneneena.

3axonomepHoCmMU UBMEHEHUsT CBOUCME INEMEHMO8 MANbIX NEPUOO08 U 2/IABHBIX
nOO2pYnn, 6 3aBUCUMOCMU OmM  AMOMHO20 (NOpAOK08020) HOMepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoti cucmemvl XUMUYECKUX IIEMEHMOE Ol
pazeumus nayku u npakmuku. /1. U. Menoeneeg - yuénwiii u 2pancoaHu.

Xumuueckass cBa3b. KoBaneHTHas (ToJisipHas ¢ HEMNOJSIpHAsi)  CBSI3b.
DnexmpoompuyamenbHOCmsb AMoMO8 XUMUYEeCKux snemenmos. VIoHHas CB3b.

Crenenp okucneHus. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. lIpoueccs
OKHCJIEHHUS M BOCCTAaHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

XHUMHUYECKUI DKCIIEPUMEHT: H3y4yeHHue O0Opas3loB BEUIECTB METAUIOB H
HEMETAIJIOB; B3aUMOJICMCTBUE THAPOKCHIA IIUHKA C PACTBOPAMM KHUCIOT U IIEJIOYEH;
MIPOBEJICHUE OMBITOB, WILTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3iokKeHUs, COSTUHECHMUS).

MesxknpeaMeTHbIe CBA3H

Peanuzanusi MEXIpEeIMETHBIX CBS3e MpH HM3YYEHHM XHMHUU B 8§ Kiacce
OCYIIIECTBIIICTCS Yepe3 UCIOIh30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK
Y TIOHSITUH, SIBJISTFOLIUXCSI CACTEMHBIMH JUTSI OT/ICIBHBIX MPEIMETOB €CTECTBCHHOHAYYHOTO
IUKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAYYHBIH (DaKT, THIIOTE3a, TEOPHSs, 3aKOH,
aHaM3, CUHTE3, KJIacCUPUKAIMs, TEePUOJUYHOCTh, HAOIIOACHUE, DKCICPUMECHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUC.

dusuka: marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIIHI,
PalMOaKTUBHOCTbD, MOJICKYJIa, JICKTPUICCKHIA 3apsi]l, BEIIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSIHME BEIeCTBa, ra3, (DU3MUYECKUE BEIMYMHBI, €IMHUIBI H3MEPEHHs, KOCMOC,
IUIaHEeTHI, 3BE3b1, COHIIE.

buonorus: dbotocuntes, npixanne, 6nochepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJIbI, MOJE3HbIC
MICKOTIaeMbI€, TOTLINBO, BOJHBIC PECYPCHI.



9 KJIACC

BemecTBo U XUMH4YeCKasi peaKkuus

ITepuonnueckuii 3akoH. [lepuoauueckas cucremMa XumMuueckux siemeHToB JI. 1.
MengeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB XMMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOOB, KAIHS, KAJbLHSI U UX COCTUHEHHUI B COOTBETCTBUU C
MOJIOKEHHEM 3J1eMeHTOB B [leproinueckoil cucteMe U CTpOEHHUEM MX aTOMOB.

CrtpoeHue BellecTBa: BUJIbI XUMUYECKOM CBSI3U. THUIBI KPUCTATUIMUECKUX PEIIETOK,
3a8UCUMOCMb  CBOUCME Beujecmea Om mMuna KpUCmaiiudeckou pewémKku u 6uod
XUMUYECKOU CEA3U.

Knaccudukarus u HOMEHKIIaTypa HEOPTAaHMYECKUX BEIIECTB (MEXKIyHApOIHAS U
TpUBUAJbHAs). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM Kilaccam
HEOPTaHUYECKUX COCAUHEHUN, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukaiuysa XuMHUYECKUX peakiuil Mo pa3MyHbIM MpU3HAKaM (110 YUCTy U
COCTaBy YyYacTBYIOUIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3(D(eKTy, M0 U3MEHEHHUIO
CTENEHEH OKHCICHUA XHMHUYECKHX JJIEMEHTOB, [0 00pamumocmu, HO YYACMUIO
Kamanuzamopa). IK30- U SHIOTEPMUUECKHUE PeaKIu. Tepmoxumuieckue ypasHeHus.

llousamue o cxkopocmu xumuueckou peaxyuu. Ilonamue 06 obpamumvix u
HeoopamumolxX Xumuyeckux peaxyusx. I[lonamue o0 20MO2eHHbIX U 2emepO2eHHbIX
peakyusax. lonamue o xumuueckom pagrnosecuu. CmewjeHue Xumuuecko2co pagHO8ecUs.
Daxmopwl, eruAOWUEe HA CKOPOCMb XUMUYECKOU Peakyuu U NOJOICEHUe XUMUUECKO20
DABHOBECUS.

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIEKTPOHHBIN OaytaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHON peakiuu. COCTaBJICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIHHBIX PEAKIIUHN C UCTIOJIB30BAaHMEM METO/1a AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPONIUTUUECKON TUCCOLUUALMHU. DIEKTPOIUTUYECKAsT TUCCOLMALINS.
DNEKTPOJIUTHI U HEANEKTPOIUTHL. KaTnoHbl, aHuOHBL. Mexanuzm ouccoyuayuu geujecms
C Pa3IUYHbLIMU 8UOamMu xumuyeckou ceasu. [lonamue o cmenenu ouccoyuayuu. CuiabHbIC
U ci1a0bIe DJIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. YCJIOBHUS MPOTEKAHMS PEAKIMA MOHHOTO OOMEHa /0
KOHIA. [lonmHbIE M COKpalIEHHBIE NOHHBIE YPABHEHUS peakUuid. XMMHUYECKHUE CBOMCTBA
KHCJIOT, OCHOBAaHMW W COJIEM B CBETE MPEJACTABICHUNA 00 3JIEKTPOJIUTUUYECKON
nuccormanunu. Cpena pactBopa. KadecTBeHHbIE peaklMM Ha KAaTHOHBI W AHHOHBI:
xJopua-, OpoMua-, HOIUI-, Cyibdar-, KapOoHaT-, CHIHKaAT-, ¢ochar- aHHUOHBI;
TUAPOKCUI-MOHBI, KATUOHBI aMMOHMSI, MAarHUs, KaJIbIUS, aTIOMUHUSA, *Kemesa (2+) u (3+),
Mequ (2+), HuHKa, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX.

XUMUYECKUI HSKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISIMU KPHUCTANIMUYECKUX
pPEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB W HeMeTauioB (rpaduta u amMasa),
CJIOXKHBIX BEILECTB (XJOpHAA HATpPHUs); MCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peaklud OT BO3JACUCTBUS Pa3NUYHBIX (DAKTOPOB; HCCIICTOBAHUE
AJIIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCa AUCCOIUALMUA KUCIOT, IIET0Ue U
coieil  (BO3MOKHO  HCIMOJb30BAHWE  BHUJICOMATEPHUANIOB); IPOBEJICHUE  OMBITOB,
WUTIOCTPUPYIOMIMX MPU3HAKK TMPOTEKaHWsI peakuuid HOHHOro oOmeHa (oOpa3oBaHMe
ocasika, BbIJICJICHHE Ta3a, 00pa30BaHUE BOJIbI); OMbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ peakuil  (TropeHue, peakuud  PpasiioKeHUs,
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COGI[I/IHCHI/IH); pacnno3HaBaHUC HCOPIraHWMYCCKUX BCHICCTB C IMOMOIIBIO Ka4YCCTBCHHBIX
peaKuHﬁ Ha MOHBI, pCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4.

HemeTtanibl U X coeJUHEHUSA

OO11as xapakTepucThKa raioreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE
creneHu okuciienusd. CTpoeHue u (U3NUYEeCKue CBOMCTBA MPOCTHIX BEUIECTB - TAJIOTCHOB.
XHUMHUECKHE CBOMCTBA HAa IPUMEPE XJIopa (B3aMMOIEUCTBUE C METalIaMU, HEMETaJJIaMU
- BOJIOPOJIOM U KUCJIOPOJIOM, ujenouamu). XaopoBoopo. CossiHast KUCIO0Ta, XUMUYECKUE
CBOMCTBa, noyyeHue, IPUMEHEHUE. /lelicmeue X10pa u Xi0po8ooopooa Ha OpP2aHusm
yenogexa. Baxkueilime XJI0puabl U UX HaXO0XKJEHUE B IPUPOJIE.

O61mas xapaktepuctuka nemMeHToB Y l A-rpynmnbl. OcOO€HHOCTH CTPOEHUSI aTOMOB
KHUCJIOPOJIa U Cepbl. XapaKTePHbIEC CTETICHU OKUCIICHUS.

Crpoenue u (u3MyeCcKUe CBOMCTBA MPOCTHIX BEIIECTB - KHUCIOPOJA U CEPHI.
AnnorponHble MOAU(UKAIUU KUCIOPOJAa M cepbl. XUMHUYECKHE CBOMCTBA CEPBI
(B3aUMOJEUCTBUE C HeMmemaniamu - BOAOPOJIOM U KHUCIOPOJIOM, METaIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOAOPOJ: CTPOCHHUE,
dbu3nyeckre M XUMHUYECKHE CBOMCTBA (KUCJIOTHBIE MU BOCCTAHOBUTEILHBIE CBOWCTBA).
Oxcuibl cepbl KaK MPeICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHas KucioTta: Pu3ndeckue u
XUMHUYECKue cBoMcTBa (001ue u crienuduueckue). Coiau cepHOM KUCIOThI, KAYeCTBEHHAs
peakius Ha cylbdar-uoH. CepHUCTas KUCIOTa. Xumuyeckue peakyuu, iexcaujue 8 0CHO8e
NPOMBIULIEHHO20 Cnocoba nonyyeHus cepHou Kuciomsl. HaxoxaeHue cepsl U €€
coenuHeHut B mpupoxe. IlpumeHeHue ceppl W €€ COCAMHEHHM B OBITY U B
IPOMBIIUIEHHOCTH. Xumuueckoe 3azpsisHeHue okpyicaroujeti cpeobl coeOUHEeHUIMU Cepbl
(kucinomuwvle 002coU, 3a2ps3HeHIUe 8030YXA U B000EMOB), CNOCOOLL €20 NPeOOMBPAUYECHUSL.

OO01ast xapakrepuctuka 351eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azota u (pocdopa, xapakTepHbIEC CTETICHU OKUCIICHUS.

A30T, pacmpocTpaHeHue B Mpupoie, (puznueckue M XUMHUUYECKHUE CBONCTBA
(B3aUMOJENCTBUE C METaJlaMd M HEMETaIaMU - KHUCJIOPOJOM U  BOJOPOIOM).
Kpyroopor a3ora B mnpupome. AMMHak: (QU3NYECKHME M XHUMHUYECKHE CBOMCTBa
(oKucneHrue, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa), noayuenue u npumenenue. Comaun
aMMOHMUSI: COCTaB, (PU3UUYECKUE U XUMUYECKHUE CBOMCTBA (pa3sioKeHUE, B3aUMOCHCTBIE
CO IejoyamMu), npuMeHeHue. KauecTBeHHas peakius Ha WOHBI aMMOHUS. A30THas
KHCIIOTa, € Pu3nyeckre u XUMUIeCcKre CBOMCTBA (0011ue u creruduueckue), noayueHue.
Hurtpatel (pasnoxxeHue). AzotucTtasi Kuciaotra. lMcrnonb3oBaHME HUTPATOB U COJIEH
aMMOHHS B Ka4eCTBE MUHEPAJIbHBIX YI00peHUI. Xumuueckoe 3azpsasHenue okpyicarouetl
cpeodbl COEOUHEHUAMU a30ma (KUCTIOMHble 00XMCOU, 3a2psA3HeHUe 6030yXd, NOY6bl U
8000EM08).

docdop, arromponuvie moouguxayuu gocgpopa, PuznUecKue U XUMHYECKUE
CBOMCTBa (B3aUMOJECHCTBUE C METaUIAMH, HEMETaNIaMH, KOHYEHMPUPOBAHHbIMU
azomuou u cepuou kucromamu). Oxcun ¢ocdopa (V), oprodocdopnas kucnoTa:
bu3nUecKue U XUMUYECKUE CBOMCTBA, noyyenue. [lonamue o MunepanbHulx yOOOpEeHUsX:
Humpamul u ocamoi. [lonamue o komniexchvix yooopernusx. OOIIast XapaKTePUCTUKA
aneMeHTOoB XYA-rpynnbl. OcoOEHHOCTH CTPOEHHS aTOMOB YIjepoda M KPEMHUS.
BaneHTHOCT, M XapakTepHbIE CTENEHU OKUCICHHS aTOMOB yTrliepoAa U KpPEMHHUSI.
Pacnpoctpanenue yriaeposa B IpUpoJie, XapaKTEPHbIE CTENEHU OKUCIICHUSI.



VYrnepon, amioTpomHbie MoAu(HUKAuu (TpaduT, anmasz), (QUINYECKHUEe WU
XUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOJICUCTBUE C METANIaMH, HEMETAJLJIaMU,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucaiomamu). Ancopbuus. Kpyrosopor
yraepoga B mpuponae. OKcuabl yriepona, WX (U3MYECKHE W XUMHUYECKHE CBOWCTBA,
MOJTyuYEHUE U IPUMEHEHHE, ICHCTBIE Ha OPTaHU3M YeJIoBeKa. JKoio2uieckue npooiemol,
cesz3anHvle ¢ okcuoom yanepooa(l'V); eunomesza 2nobanbho2o nomenaeHus KIUMAamd,
napHukoswlil d¢hghexm. YTONbHAS KHCIOTa M €€ CoNd, WX (PU3UYECKUE U XUMHUYECCKUE
CBOMCTBa, nonyueHue u npumeneHue. KadecTBeHHass peakids Ha KapOOHAT- HOHBI.
Hcnonb3zoBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

OO6mue npeacraBieHuss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYeCKHUX
COCIMHEHMI yriiepojia (Ha MmpuMepe MeTaHa, dTUJIEHA, dTaHOJa, YKCYCHOW KUCIOTHI. Mx
cocmae u xumuyeckoe cmpoenue. Knaccuguxayusa opeanuueckux eewgecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: KHUpax, OelkaX, yrieBojgaXx — U UX POJIH B KU3HU
yenoBeka. MamepuanbHoe eOUHCmMB0 Op2aHU4eCcKUx U HeOp2aHU4yeCcKux coeOUuHeHuu.

Kpemnuii, ero ¢puszudeckne u XMuMUYECKUE CBOMCTBA (HA MPUMEPE B3aUMOICUCTBUS
C MeTaJUlaMd M HEMeTalllaMH), nojyyenue u npumeHeHue. CoeouHnenusi KpeMHus 8
npupooe. Obwue npedcmasnenusi 06 okcude kpemHusa(l'V) u kpemuuesou xuciome.
Cunuxamul, pusuyeckue u Xumuieckue C0UCMEA, NOJYYEHUe U NpumMeHeHue & Ovimy,
NPOMBIULEHHOCIU (8 MEOUYUHCKOU, INeKMPOHHOU, CMPOUmelbHoU u op.). BascHetiuiue
cmpoumenvHble MAMepuabl. Kepamuka, CMmeKio, yemeHm, OemoH, Hcene300emoHn.
IIpobnemsl 6e30nacHo20 UCNONBL308AHUSL CIPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEGHOL
JHCUZHU.

XUMHUYECKUI DKCIEPUMEHT: H3y4YeHHE OOpas3IloB HEOPTaHMYECKHX BEIIECTB,
CBOMCTB COJISHOW KHUCJIOTBI; MPOBEACHUE KAYECTBEHHBIX PEAKUMUA HA XJIOPUI-UOHBI U
HAOJIOZICHUE TPU3HAKOB MX TMPOTEKAHUS;, OIMBITHI, OTpaXkKawliue (unyeckue u
XUMUYECKHE CBOWCTBA TaJIOTEHOB MU WX COCIUHEHUN (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPUAJIOB);  O3HAKOMJIEHWE C  o0pas3lamMud  XJOPUAOB  (TajJOT€HHUJIOB);
O3HAKOMJIEHHE C oOpaslnamMu cepbl U €€ COSAUHEHUSIMU (BO3MOXKHO HCIOJIb30BAHHE
BHUJICOMATEPUAIIOB); HAOJIIOJCHUE Tpollecca OOYrJIuMBaHUSI caxapa IMOoJA JeUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI; U3YUEHHE XUMUYECKUX CBOMCTB pa30aBIIEHHON
CEpPHOM KHCJIOTHI, TPOBEJICHUE KaUYeCTBEHHON peakiuu Ha Cyiab(aT-uoH U HaOII0ACHUE
Mpu3HaKa €€ MpoTeKaHus, O3HAKOMJICHHE C (U3UYECKUMHU CBOMCTBAMHU a30Ta, ¢hochopa u
WX COEIMHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHUATIOB), 0Opa3liaMy a30THBIX U
dbochopHBIX yIOOpeHUii; TOJyYeHHEe aMMHUaKa M U3YYEHHE €ro CBOMCTB; MPOBEIACHHE
KaueCTBCHHBIX PEaKlMii HA MOH aMMOHHS U (QocdaT-uOH U HU3yYeHHE MPU3HAKOB HX
MMPOTEKAHUsI, B3aUMOJACHUCTBUE KOHLICHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEIbIO
(BO3MOKHO HCHOJIb30BAaHHE BHUJICOMATEPHUAIIOB); U3YUYECHHUE MOJECIIECH KPUCTALTMYECKUX
peméTok anmasa, rpaduTa; 03HAKOMIIGHHE C TMPOIECCOM aICcOpOIMU PAaCTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOWCTBOM MPOTHUBOTra3a; MOJIyYEHUE YTIIEKUCIOTO
raza U M3y4eHUE €ro CBOMCTB; MPOBEICHHE KAYECTBEHHBIX PEaKIUM Ha KapOoOHAT- U
CUJIMKAT-UOHBl U U3YYEHHUE MPU3HAKOB WX MPOTEKAHMS; O3HAKOMJIEHUE C MPOAYKIIUEH
CUJIMKATHOM TMPOMBIIUICHHOCTH; PEIICHUE JKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe
«BaxHeilnre HeMeTaJJIbl U UX COSAMHEHUSY.
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MeTajliibl 1 X COeAMHEHUS

OO0mast XxapaKTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHHWH HX
nonokenus B [lepuonnueckon cucreme xumudeckux anemeHToB . . MenneneeBa u
ctpoeHusi aromoB. CTpoeHUE MeTauioB. MeTaiMueckas CBsA3b U METaJUIMYecKas
KpUCTANTMYECKAasi peIIETKa. OJEKTPOXUMHUYECKUN Pl HANpsDKEHUM  METaJUIOB.
Du3nuecKue 1 XMMUYECKUE CBOMCTBA METAIIOB (B3aUMOEHCTBHE C KUCIOPOAOM, BOJIOH,
kucioTamu). Obwue cnocobwl noayuenus memainos. [lowamue o Koppo3uu Memaiios,
OCHOBHble CNOCcoObl 3auumol ux om kopposuu. Cniagvl (cmaiv, 4y2yH, OHOPATIOMUHUL,
OpPOH3a) U UX npumeHenue 8 Oblmy U NPOMBIULTEHHOCTU.

[Ilenounsie MeTauibl: MOJIOKEHUE B lleproauueckol CcUCTEME XUMHUYECKHX
anemeHTOB [l. 1. MenneneeBa; ctpoenre atoMoB. Haxoxaenue B ipuponae. Guzndeckue
Y XUMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUIbI U THIPOKCUJIBI HATPUS
u kanus. [[pyuMeHeHre 1IeJI0YHBIX METAJVIOB U UX COCAUHECHUH.

[IlemoyHO3eMENBHBIE METAJIBI MATHUM W KaJbLIMK: TTOJ0XKEeHUE B [lepuoanyeckon
CUCTEME XUMUYECKUX 31eMeHTOB I. . MenaeneeBa; CTpOCHUE UX aTOMOB; HaX0XKICHUE
B npupoae. duszndeckne U XMMHUYECKHE CBOMCTBA MarHusg W Kaiublusa. BaxnHewnine
COCAMHEHUS Kanblus (OKCUM, TUIPOKCUM, cOu). JKécmrxocmb 600bl u cnocobv eé
YCMpaHeHus.

AJIFOMUHHIN: TIONOKEHHE B llepuonnueckon cucreMe XMMHUYECKUX AIEMEHTOB /[l.
W. Menneneea; CTpo€HHE aToOMa; HaxOKJAeHUE B npupoae. PU3ndeckue 1 XUMUYECKHE
CBOMCTBA aTtOMHHUSA. AM(POTEpHBIC CBOMCTBA OKCHIA M THIPOKCH]IA aJTFOMUHUS.

Kenezo: nonoxenue B Ilepuoauueckoii cucreme xumMuueckux snemMeHToB /1. .
MeHzeneeBa; CTpOCHUE aToMa; HAXOXKIACHWE B Npupojaec. PU3MUecKue U XUMHYECKHE
CBOMCTBa keJjie3a (B3aMMOJICHCTBUE C METajylaMM, KUCIOTaMM MW cojisiMu). OKCHUIBI,
ruapokcusl u conu xenesa(ll) u sxenesza(lll): cocras, cBolicTBa U notyyeHue.

XHUMHUYECKHUI AKCTICPUMEHT: 03HAKOMJICHHE C 00pa3IiaMi METaJUIOB U CIJIABOB, X
(U3NYECKUMU CBOWCTBAMHU;, HM3y4YCHHE PE3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPUATIOB), OCOOEHHOCTEN B3aMMOJICHCTBUSI OKCUJIA KAJIbIUS U
HATpHs C BOJIOM (BO3MOXHO HUCTIOJb30BAHUE BUIEOMATEPUAIIOB); UCCIEIOBAHNE CBOMCTB
KECTKOM BOJIBI; MpoOIlEcca TOPEHMS JKejie3a B KHUCIOpoAe (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUAIOB); MPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEaKIMii Ha MOHBI (MarHusl,
KaJiblus, amoMunus, uuHka, sxene3a(ll) u xenmeza(lll), memu(Il)); HaOmomenue u
OINMCAHUE TMPOILIECCOB OKpallMBaHUsA IUIAMEHUM HWOHAMHM HATpHs, KU U KaJbLUs
(BO3MOKHO HCIIOJIb30BaHHE BHACOMATEPHAJIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOMCTB
THJIPOKCHUIA AJIFIOMUHUS M THAPOKCHIA IIMHKA; PEIICHUE SKCIEPUMEHTAJIBHBIX 33/1a4 10
TeMe «BaxkHelme MeTaibl M1 UX COCIUHCHUSY .

Xumusn u okpyxycarouias cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvt 8 noeceoHesHol
JrcuzHu yenogexa. Xumus u 300posve. bezonacnoe ucnonvzosanue ewjecms u XumMuueckux
peaxyuu 8 ovimy. Ilepsas nomows npu Xumuueckux oxcoeax u ompasinenusx. OcHogul
9KON02UYeCKOU  epamomuocmu. Xumuueckoe 3acpsa3HeHue  OKpydcaoweu  cpeobl
(npedenvras donycmumas konyenmpayus eeuwecms - IJ[K). Porb xumuu 6 peweHuu
9KOJI02UYEeCKUX NpoobeMm.

Ilpupoonvie ucmoyHuku y2ne8o000po0o8 (yeoib, NPUpoOOHLIl 2d3, Hedmy),



NPOOYKMbL UX NepepadbomKu, ux poib 8 OblmY U NPOMbILULEHHOCHIU.
Xumuueckuul sKCnepumenm: uzyyeHue obpazyos mMamepuanos (Cmekuio, Chniaevl
Memainnos, NOIUMepPHble MAMeEPUAbL).

MexnpeaMeTHbIE CBS3H

Peanuzanusa MeEXNOpeIMETHBIX CBA3CH MpU H3YYEHUH XUMUU B 9 Kiacce
OCYIIIECTBIISETCS Yepe3 UCMOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK
Y MIOHSITUM, SABJISIONIUXCA CUCTEMHBIMHU ISl OTJICJIBHBIX TPEAMETOB €CTECTBEHHOHAYYHOTO
[IMKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAY4YHBIN (hakT, TUIIOTE3a, 3aKOH, TCOPHUSI,
aHaJau3, CHUHTE3, KIaccuUKaIus, TIEePUOJUYHOCTh, HAOIIOJCHUE, OSKCIEPUMEHT,
MOJICIMPOBAHUE, W3MEpPEHUE, MOJCNb, SIBICHHE, TMAPHUKOBBIA 3(PQHEKT, TEXHOJOTHS,
MaTEepUAJIBL.

du3uKa: Marepus, aTtoMm, SJIECKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIH], WU30TOIbI,
PaIMOAKTUBHOCTb, MOJIEKYJIA, SJICKTPUUECKUN 3aps], MPOBOJHUKH, MOIYNPOBOJIHUKH,
JTURJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSTHUE BEILIECTBA,
ras, pacTBOp, pPacTBOPUMOCTb, KpHUCTA/NIMUECKas pEHIETKA, CIUIaBbl, (HU3NYECKUE
BEJIMYMHBI, €IWHULBI H3MEPEHUA, KOCMHUYECKOE IIPOCTPAHCTBO, IUIAHETHI, 3BE3JMI,
Comnne.

buonorus: ¢otocuHTe3, apIxaHue, Ouocdepa, 3KOcHMCTEeMa, MHUHEPAJIbHBIC
ya00peHusl, MUKPOAJIEMEHThI, MAaKpOAJIEMEHTHI, ITUTATEIbLHbIC BEIISCTRA.

['ecorpadus: armocdepa, ruapocdhepa, MUHEpaabl, TOPHBIC IOPOJbI, IOJIE3HBIC
HCKOIIa€MbI€, TOIJIUBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TeMbI MPAKTUYECKHUX PadoOT:
1. JIabopatopHoe o00opyaoBaHME U TMpuUeMbl oOpaiieHuss ¢ HuM. lIpaBuna
0e3omnacHoi paboThl B XUMHUUYECKOW JJab0OpaTOpuu.
Ouuctka 3arpsi3HEHHOU MOBapEHHOM COJH.
[Ipu3Haku MpOTEKaHUsI XUMUUECKUX PEAKIUN.
[TomyyeHue Kucaopoaa U U3y4eHUe €ro CBOMCTB.
[TomyuyeHnue BOIOPOJa U U3yUYEHHE €TO0 CBOMCTB.

TIPS

6. IlpuroroBneHrne pacTBOPOB C ONPEACICHHON MACCOBOM JTOJEN PacCTBOPEHHOTO
BEILECTBA.

7. PemieHne  OKCIEpUMEHTANBHBIX 3amady 1Mo TeMe «OCHOBHBIE — KJIACCHI
HEOPTaHUYECKUX COEAUHEHUID.

8. Peaxmuu noHHoro ooMeHa.

9. KauecTBeHHbIE peaKIMU HA HOHBI B PACTBODE.

10. ITosydyeHne aMmHaKa U U3y4eHHE €r0 CBOMCTB.

11. ITosy4eHue yrieKuciioro ra3a U U3y4eHHue ero CBOMCTB.

12. Pemenue sKkcniepuMeHTANIbHBIX 3a/1a4 110 TeMe «Hemetamwtel IV - VII rpynn u
UX COCIUHEHUN.

13. Pelienue 3KkCriepUMEHTANIBHBIX 33/1a4 10 TeMe «MeTasuibl U UX COCTUHEHUSD.

[Ipy mnpoBeAeHHM NPAKTUYECKOM pabOThl KaXKIbld €€ JTal  BBIMOJIHSIETCS

oOyuatouumucst ¢ 3IIP Bmecte ¢ yuurenemM W moj ero pykoBoiacTtBoM. Ha mocke
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00s13aTeNTbHO BBIBEIIMBAIOTCS TpaBUjia TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIHE
JAHHOMY BHUAY paOoThl, JaeTcsi MpaBUiIbHAas 3amuch (OPMYJ U YKa3bIBaeTCs LEJb
npoBefieHus paboThl. [Ipu HeoOXoMMMOCTH JaeTcs BU3YalbHBIA alTOPUTM BBITOTHEHUS
3aJaHusl. DTO CIIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMUCS BBITIOJHSIEMBIX JEHCTBUU U
IIOJIy4YEHHOT'O pe3yJIbTaTa.

KOHTpOJILHO-I/I3MepI/ITeJII)Hble MaTepHuaJIbl 10 XUMHH

Jlnst opraHu3aluu MPOBEPKH, y4deTa W KOHTPOJS 3HAHUM OOyYaroluxcs I10
pPEIMETY IPEAYCMOTPEHBI KOHTPOJIBHBIE PAa0OTHI, CAMOCTOSTENbHBIE PAOOTHI, 3a4ETHI,
npakTHueckue paboThl, TecTUpoBaHue. OIHUM U3 METOAOB KOHTPOJS pPE3YyJIbTaTOB
oOyuenusi oOyuaromuxcsi c¢ 3I[IP sBisgercs MeTon MOIMBApUATHBHOIO SKCIIpEcC-
TECTUPOBAHUS C KOHCTPYUPYEMBIMU OTBETaMU. ET0 OTIMYUTEILHBIMU Y€PTAMU SIBISIOTCS
ONEpPAaTUBHOCTh, BBICOKAsl CTENEHb WHANBUAYAIU3ALMHU 3HAHWMA, CPABHUTEIBHO MaJlble
3aTpaThl BPEMEHH U TPY/ia Ha MIPOBEPKY OTBETOB 00YYAIOITUXCS.

s obyuaromuxcsi ¢ 3[1P Bo3MOXHO M3MeHeHUE (POPMYIHPOBKH 3aJaHHUI Ha
«TIOILIATOBYIO», aJamnTalus MpeiaraéMoro oOydJaronieMycsi TeCTOBOTO (KOHTPOJIBHO-
OLIEHOYHOI'0) MaTepuajia: UCIOJIb30BAHUE YCTHBIX W NUCBMEHHBIX WHCTPYKLH,
YIOPOIIECHUE JUTMHHBIX CIIOKHBIX (DOPMYITUPOBOK WHCTPYKIIMHM, PEIIeHHE C OMOopoil Ha
aJIrOpUTM, 00pasell, UCIOIb30BaHNUE CIIPABOYHON MH(DOpMaIuu.

KounTpouabHbie padoThl 10 TEMaM

B paboueit nporpaMme mpeaycMOTpeHO 9 KOHTPOJIBHBIX padoT:

Konmponvnas paboma Ne 1. TlepBoHadanbHbIe XUMUYECKUE MIOHATHS. X UMHUYCCKHEC
AJIEMEHTBI. XUMUYeCKue (POpPMYIIbl U ypaBHEHUS.

Koumponvnaa paboma Ne 2. Tlepuoaudeckas cuCTeMa XUMHUYECKHX IJIEMEHTOB
J.. MenpneneeBa. CtpoeHue aroma.

Kommponvnas paboma Ne 3. XumMudeckast CBs3b.

Kommponvnaa paboma Ne 4. Kucnopon. Oxcunpl. 'openue. Bonopoa. Kuciotsr.
Comu.

Kommponvuas paboma Ne 5. O60011eH1e CBeICHUI 0 BAXKHEHIIIMX Ki1accax
HEOPTraHWYECKUX COCTMHECHUM.

Kommponvnas paboma Ne 6. DneKTpoauTHYECKas JUCCOIHAITHS.

Konmponvnas paboma Ne 7. Hemeraiibl.

Konmponvnas paboma Ne 8. Metanisbl.

Konmponwvnasa paboma Ne 9. Itoroast paboTa 3a Kypc HEOpraHU4ECKON XUMHUH.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O TIPEIMETA
«XHUMUSA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

B niesiom pesynbratsl ocBoeHus ooyuaronmmucs ¢ 3I1P yuebHoro mpeamera
«XuUMHS» TOJDKHBI COBIAATh C pe3yiabTaTaMu pabouel mporpaMMbl OCHOBHOT'O OOIIIETO
oOpazoBanus. Hanbonee 3HAUMMBIMU SIBISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K 00yUEHHIO U IIeJIeHANPaBICHHON MO3HABATEIBHOMN 1eATEIbHOCTH;

YCTaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOIIOACHUN 32 XMMHYECKUMU
HKCIIEPUMEHTaMU;

OpUEHTALlUS Ha MpaBUia WHAMBHIYAJIbHOTO U KOJUIEKTUBHOIO 0€30IacHOro
NOBEJICHUS IPU B3aUMOJCHCTBUM ¢ XMMHUUECKUMHU BELIECTBAMH U COEIMHEHUSIMU;

IPAaKTHYECKOE M3ydeHue npodeccuil U TpyJa pa3MyHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHMS M3yuyaeMOro MPEeIMETHOro 3HaHus (Hampumep, JabOpaHT
XMMHYECKOTO aHalln3a);

yBaKEHHE K TPYAY U PE3yJIbTaTaM TPYI0BOU NESTEIHHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY IIOCTPOCHHUIO JaJbHEWUIIEH WHIWBUILYAIBHOU
TpaekTOpuu 0Opa3oBaHUS Ha OCHOBE OpPHUEHTHPOBKM B Mupe mpodeccuit u
po(hecCHOHANBHBIX MPEANOYTCHHIH, YBAXKUTEILHOTO OTHOIICHUS K TPYILY;

OCO3HaHHWE CBOETO MOBEJEHUS C TOYKU 3PEHHS OTMTACHOCTH WJIM OE€30MaCHOCTH AJIS
ce0s WK JUIsl OKPYKAIOLIUX;

OCHOBBI JKOJIOTHUECKOH KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YpPOBHIO
HKOJIOTUYECKOTO MBIIUIEHUS, MPUOOPETEHUE OMbITA IKOJOTUYECKH OPHUEHTUPOBAHHOMN
IPAKTUYECKOH EATEIbHOCTH B )KM3HEHHBIX CUTYAlIHSX;

OCO3HaHUE TMIOCJIEICTBUN M HENPUATHE BPEIHBIX MpUBbIUEK (YNOTpeOsieHus
QJIKOTOJIsI, HAPKOTUKOB, KypeHHUsI) U UHBIX (hOpM Bpena st PU3nuecKoro U ICUXU4eCcKoro
3JI0pOBbS;

NPUHATHE PELIECHUI B dKU3HEHHOM CUTyallud Ha OCHOBE MEPEHOCa MOITYYEHHbIX B
X0J1e 00yUYeHHs 3HAHUI B aKTyaJbHYIO CUTYaIHIO0, BOCIIOIHATh AePHUIMT HH(POPMAIIUH;

TOTOBHOCTh OTOMPATh U HCIOJIb30BAaTh HY)XKHYIO MH(OPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM YKU3HEHHOW CHUTYaIIHH.

METAINPEAMETHBIE PE3YJIBTATHI

Oe¢nadenue ynugepcaibHblMu y4eOHbIMU NOZHABAMENbHBIMU 0CUICMEUAMU:

BBISIBJIATh IPUYUHBI U CIEICTBUA MPOCTHIX XUMUYECKUX SIBJICHU;

OCYILIECTBIISITH CPAaBHEHUE, KJIACCU(PUKAIINIO XUMUUECKUX BEILIECTB MO 3aJaHHbIM
OCHOBAaHUSAM U KPUTEPHUAM JJIsl YKA3aHHBIX JIOTUYECKUX OTIEPaLINii;

CTPOUTH JIOTUYECKOE CYKAECHUE MOCIIC MPEABAPUTEIHHOIO aHAIN3a, BKIIOYAIOIIEE
YCTAHOBJIEHUE MPUYMHHO-CIICICTBEHHBIX CBA3EH;

BBISIBIIATH JiepuiuTel uHGOpMAIMK, JaHHBIX, HEOOXOAUMBIX JUISI pelIeHUs
MOCTaBJICHHOM 3aJ1a4M;
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npeoOpa3oBeIBaTh MHGOPMAIMIO U3 OJHOTO BUAA B Apyrou (Tabmuily B TEKCT U
np-);

co3aBaTh, IPUMEHATH U MPEOOPA30BbIBATh 3HAKU U CHUMBOJIbI, MOJIET U CXEMBbI
JUTS pelieHus: y4eOHbIX M MO3HAaBaTEIbHBIX 33]a4 ¢ TOMOIIIBIO 11e/1arora;

C IOMOIIBIO Meaarora NPOBOJAUTh XUMUYECKUI ONBIT, HECIOKHBIA SKCIIEPUMEHT,
JUIsl YCTaHOBJICHUSI OCOOEHHOCTEH 00BbEKTa M3YUYEHUs, TPUUUHHO-CIEACTBEHHBIX CBSI3EH
Y 3aBHUCHUMOCTEH 0OBEKTOB MEX Ty COOOM;

C TOMOIIBI0 TeJarora MM CaMOCTOATEIbHO (OPMYyNIHPOBAaTH OOOOIIECHUS U
BBIBOJIBI TIO pe3yJIbTaTaM IPOBEICHHOTO HAOIIOACHUS, OTIBITA,;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTUE XUMHUYECKUX MPOLIECCOB U UX MOCIECTBUS;

UCKAaTh WU OTOMpaTh WH(POPMAIUIO WM JaHHBIC W3 HWCTOYHUKOB C YYETOM
IPEII0KEHHON y4eOHOM 3aa41 1 33JIaHHbIX KPUTEPHEB.

Osnadenue ynueepcaibHoiMu YUeOHbIMU KOMMYHUKAMUGHBIMU OCUCEUAMU:

OpraHU30BbIBATh YU4e€OHOE B3aMMOJICUCTBHE B rpymrme (ompeaeisaTh 00IIue e,
pacnpeienaTh poJiv, J0roBapuBaThCS APYT C IPYTOM H T. 11.).

C MOMOIIBIO MEJArora Uil CaMOCTOSITEIbHO COCTABJISATH YCTHBIE W MHCHbMEHHbIC
TEKCThl C MCIOJIb30BAHUEM WIUIFOCTPATUBHBIX MaTEPUATOB ISl BBICTYIUICHUS MEPEN
ay IUTOPUEN;

OpraHU30BbIBATh Y4ye€OHOE COTPYAHHUYECTBO U COBMECTHYIO JEATEIBHOCTh C
YUYUTEIEM U CBEPCTHUKAMU; pad0OTaTh WHAWBUIYAJIbHO M B TpyNIe: HAXOIUTh oOIIee
pelieHue 1 pa3peiiath KOH(IUKTH HA OCHOBE COTJIACOBAaHUSI MO3UIINI U yYeTa UHTEPECOB,;
dbopmMyIMpOBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBOC MHEHUE;

OIICHUBATh KAUYE€CTBO CBOEr0 BKJIaJIa B OOIIMI MPOAYKT, MPUHUMATh U Pa3IeisiTh
OTBETCTBEHHOCTH U MPOSBIIATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA TIepe] TPyIIOi.

Osnadenue ynueepcanvbHolMu y4eOHbIMU PeCyaamuUGHbIMU OCUCHBUAMU:

oOHapyxuBaTh U GOPMYJIUPOBATH YUEOHYIO MPOOIEMY, ONIPEALCIATh 11elb YU4eOHOM
NEeATEIbHOCTH;

BJIAJICTh OCHOBAMHM CAMOKOHTPOJISl, CAMOOLICHKH, TMPUHATHUS PEIICHUN U
OCYIIECTBIIEHUSI OCO3HAHHOTO BHIOOpA B YUEOHOMW U MTO3HABATEIILHOMN JCSITEIBHOCTH;

COOTHOCUTH CBOM JEWUCTBUSI C IUIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYIIECTBISThH
KOHTPOJIb CBOEW JEATEIbHOCTH B TMPOLIECCE AOCTHXKEHUS PEe3yJbTara, ONPEAEISITh
CIOCOOBI IEHCTBUI B paMKax MPEJJIOKEHHBIX YCIOBHA U TpeOOBaHUM, KOPPEKTHUPOBATH
CBOM JICUCTBUA B COOTBETCTBUHU C U3MEHSIOUIEHCS CUTYaILUEH;

JaBaTh aJEKBAaTHYIO OIICHKY CHUTyalluM W Tpejjiarath IUIAaH €€ HW3MEHEHWS,;

NpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEIICHUH Y4EOHOU
3a/1a4u;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBUI JOCTUTHYT TPEOYeMbIM pe3yJbTar
NEATEeIbHOCTH, OMNPEACNISITh IMO3UTHUBHBIC W3MEHEHMs] U HallpaBlICHHs, Tpelyrolue
nanbHeie padoTsl;

OCO3HAHHO OTHOCHUTLCS K IPYrOMY Y€JIOBEKY, €0 MHEHHUIO.
HPEAMETHBIE PE3YJIBTATDHI

B cocTtaBe mpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00SA3aTEILHOTO COJCpKaHUS,
YCTaHOBJICHHOTO JaHHOU paboueil mporpaMMou, BBIIETSIOT: Hay4Hble 3HAHUS, YMEHUS U
CcrocoObl JeHCTBUl, crnenuduueckue aas ydeOHOro mpeaMera «XUMHS», BHIbI



NESATETLHOCTH TI0 TMOJTYYEHHUI0O HOBOTO 3HAHMSI, €T0 WHTEPIPETAINH, TPEOOPa30BaHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyAITHIX:

* MPEICTAaBJICHUE O 3aKOHOMEPHOCTSAX MW II03HABAEMOCTH SIBJIEHUH MPUPOJIBI,
MOHUMAaHUE OOBEKTHUBHON 3HAYMMOCTH OCHOB XMMHMUYECKOW HAYKU KakK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, KOMIIOHEHTa O0Iel KyJIbTYphl U MPAKTHUECKOU
JESATEILHOCTH YeJIOBEKa B YCIOBUSAX COBPEMEHHOTO 00IIECTBa; TOHUMAHUE MECTa
XUMHUH CPEJIU APYTUX €CTECTBEHHbBIX HAYK;

* BJIaJICHHE OCHOBAMH MOHSATUHHOTO anmnapara i CHMBOJUYECKOTO s3bIKa XUMHH JIJIS
coctaBiieHUs (POpMYJT HEOPTaHUYECKUX BEILECTB, YPABHEHUN XUMHUECKUX PEAKITUI
(c omopoil Ha anropuT™M y4eOHBIX JNEHCTBUIA); BaJ€HHE OCHOBAMHU XHMHYECKOU
HoMeHKJIaTypbl (IUPAC u TpuBHaibHON) U yMEHUE UCIIOJIB30BaTh €€ ISl pELICHUS
y4eOHO-TTO3HABATENbHBIX 3a/lad C TOMOINBIO YYHUTENs; YMEHHE HCIOIb30BaTh
MOJIENN JUIsl OOBSICHEHUSI CTPOCHHSI aTOMOB U MOJIEKYJI 10 aITOPUTMY € OIIOpPOil Ha
OTIpe/ieTICHUS;

* TpEACTaBICHUE O CUCTEME XMMHYECKUX 3HAHUM U YMEHHUE C MOMOUIBIO YUUTENS
MPUMEHSITh CUCTEMY XUMUUECKUX 3HAHUM JJ1s1 yCTAHOBJICHUSI B3aUMOCBSI3EH MEX Ty
M3YUYCHHBIM MAaTEpPUAJIOM U TPHU MOJIYUYCHUH HOBBIX 3HAHWM, a TAaKKe B MPOIECCe
BBITIOJIHEHUS YYEOHBIX 3aJaHUN W TpU paboTe C HCTOYHUKAMH XHUMHYECKOU
uHdOpMaIUK, KOTOpasi BKIIIOYAECT:

BAKHEUIINE XUMUYECKUE TOHATHS: XUMHUYECKUU DJIEMEHT, aTOM, MOJIEKyJa,
BEILECTBO, IPOCTOE M CIOXHOE BEUIECTBO, OJHOPOAHAs W HEOJHOPOJHAs CMECh,
OTHOCHUTEJBHBIE aTOMHAasi M MOJIEKYJIIPHAsl MaccChl, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIH OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb (CpemHsis),
XUMUYECKask peaKiysi, peaKIIuu COSITUHECHUS, PEaKIUU PA3JI0KEHUS, pEaKI[M1 3aMEeIICHMUS,
peakiuu oOMeHa, TerioBoM 3h(EeKT peakuuu, 3K30- U SHIOTEPMHUUYECKHE PEaKIuHu,
pacTBOp, MaccoBasi JOJISI XMMHYECKOrO 3JI€MEHTa B COEIMHEHHMM, MaccoBas J0Jid U
NPOLIEHTHAsT KOHLEHTPALMs BELIECTBA B PACTBOpE, SAPO aTOMA, AJIEKTPUUECKUU CIOU
aToMa, aTOMHasi OpOUTallb, paInyC aTOMa, BAJIECHTHOCTb, CTETIEHb OKUCIICHUS, XUMUYeCKast
CBSI3b, JIEKTPOOTPHUIIATEIILHOCTD, MOJIIPHASI U HEMOJSIpHAs KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, METAJJIMYECKAas CBSA3b, KPUCTAJUIMYECKAs pelIeTKa (aToMHas, WOHHAsi,
METAJIMYECKasi, MOJIEKYJIsIpHas), UOH, KaTUOH, aHWUOH, JJIEKTPOJIUT U HE DJIEKTPOJIUT,
IEKTPOJIUTUYECKAST JUCCOLMAINS, PEAKIMA HMOHHOTO OOMEHa, OKHCIHTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUHU, OKHUCIHUTEIb U BOCCTAHOBUTEIb, OKHUCIECHUE U
BOCCTaHOBJICHHE, DJICKTPOJU3, XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHMbIC
pEaKiMu, CKOPOCTh XHUMHUYECKON pPEaklMH, KaTajlu3aTop, MpPeAeTbHO JOMyCTHUMAas
konneHTpanus (I11K), koppo3us MeTanios, CIUIaBhl;

OCHOBOITOJIATAIOIIME 3aKOHBl XMMHUU: 3aKOH COXpaHeHus1 Macchl, leproanyeckuii
3akoH /I. 1. MeHzeneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUU XHUMHUHU: aATOMHO-MOJICKYJISIpHAsE TEOpHUs, TEOPHUsS DIICKTPOJIUTUUECKOM
JMCCOIUAIINK, a TaKKe TMPEJCTABICHHUS O HAYYHBIX METOJAaX IMO3HAHUS, B TOM YHCIIEe
AKCTIIEPUMEHTAJIBHBIX U TEOPETHUUYECKUX METOJaX HCCIEAOBAHUS BEIIECTB U H3YUYCHHS
XUMUYECKUX PEaKIIHii;

* MPEJICTABJICHUE O MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
(panuyc atoma, 3JEKTPOOTPULIATENHBHOCTH), MPOCTBIX M CIOKHBIX BEIIECTB OT
MOJIOKEeHHUs 371IeMeHTOB B [lepuoauueckoii cucteme (B MaJibIX eprUoAax U riIaBHBIX
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MOATPYIINAX) ¥ SJIEKTPOHHOTO CTPOCHHUS aToMa, yMEHHE OOBSICHITH CBS3b
MOJIOKEHUsT  3neMeHTta B llepuomnueckor  cucrteMe € YHCIOBBIMU
XapaKkTepUCTUKAMH CTPOCHUSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsi
a1pa, OOIlee YUCIO DIIEKTPOHOB), pACHPEACIICHHEM  JJEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOAOB, KU U KaJbLHUS;
KJacCU(PUIIMPOBAaTh XUMHUYECKHME OJJIEMEHThl C OINOpOM Ha OIpeAesieHUs
bu3ndeckoro cmpicia MUGPOBBIX JAHHBIX MEPUOANUECKON TaOIHIIbL;

yMEHHUE KJIaCCU(PUIIMPOBATh XUMUUECKHE DJIEMEHThI, HEOPraHUYECKUE BEIlleCTBa U
XUMHUYECKUE PEAKIMKU C OMOPON Ha CXEMBbI; OINpPEACNATh BaJECHTHOCTh U CTEIEHb
OKUCJICHUS XUMHYECKHUX DJJIEMEHTOB, BHJI XWMHUYECKOW CBSI3U U  THII
KPUCTAUTMYECKON CTPYKTYpPhl B COCIMHEHUSX, 3apsi] MOHA, XapaKTep Cpelbl B
BOJIHBIX PACTBOpPAX BEIIECTB (KUCIOT, OCHOBAHMI1), OKUCIUTEIh U BOCCTAHOBUTEh
10 AJITOPUTMY YUEOHBIX JIEHCTBUI;

YMEHHE XapaKTepU30BaTh C OMOPO Ha cXxeMy (PU3NUYECKUE U XUMUYECKUE CBOICTBRA
MPOCTBIX BELIECTB (KUCIOPOA, O30H, BOAOpPOA, rpadur, aamas, KpeMHUH, a30T,
dbocdop, cepa, XJIop, HATpU, Kaauil, MarHui, KaJbIUi, aTIOMUHUHN, JKEJI€30) U
CJIOKHBIX BEIIECTB, B TOM WYHCJE€ WX BOJHBIX pacTBOpPOB (BOjJa, aMMHUaK,
XJIOPOBOJIOPOJ, CEPOBOJIOPOA, OKCHIBI M TUApOKcUbl MeTamwioB I - ITA rpymnm,
amomunusa, meau (II), munka, xenesa (II u III), okcuast yraepoga (II u IV),
kpemuus (IV), azora u docdopa (III u V), ceprr (IV u VI), cepuucras, cepnas,
a30TuCTas, a3oTHas, pocdopHas, yroyibHas, KpEeMHHEBAas KUCJIOTAa U UX COJIH);
OMMUCHIBATh C OMOPON Ha IUIAH M KIIFOYEBBIE CJIOBA; YMEHHE MPOTHO3UPOBATh U
XapakTepru30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
1ocJje MpeABapUTENIbHOIO aHajiu3a MOoJ PYKOBOJICTBOM IIe€/larora, MPUMEHEHHE
BEILIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMUUYECKUX
MpEeBpaIlllECHU B PA3JIUYHBIX YCIOBHSX, BIUSHUE BEIIECTB M XUMHUUYECKUX
MPOLIECCOB HAa OPTraHU3M YEJIOBEKA U OKPYKAIOILYIO IPUPOJHYIO CPENLY;

YMEHUE COCTaBJIATh MO 00pa3ly, cXeMe, alropuTMy Y4eOHbIX JEeWCTBHI
MOJIEKYJISIPHBIE U MOHHBIE YpaBHEHUS PEakiui (B TOM YHUCJE PEAKIUA MOHHOTO
oOMEHa ¥ OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI), HWIUTFOCTPUPYIOUTUX
XUMHUYECKHE CBOMCTBA M3YyUYECHHBIX KJIACCOB / TPYMI HEOPTaHMYECKUX BEIIECTB, a
TaKke MOATBEPKAAIOIIUX TEHETUYECKYIO B3AaUMOCBSI3b MEXK1y HUMH;

YMEHHE BBIUUCIIATH OTHOCUTEIBbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIO XUMHUYECKOTO »JJIEMEHTa B COEJUHEHHUHM, MACCOBYIO JOJIIO
BEII[ECTBA B PACTBOPE, KOJIMUECTBO BEIIECTBA U €0 MAacCy, 00BEM ra3oB C OTIOPOM
Ha o0mwme (HopMyJibl; yMEHUE MPOBOAUTH PACUETHl 10 YPABHEHUSIM XUMHUYECKUX
peakiuii M HaxXOAUTh KOJHMYECTBO BEIIECTBA, 0O0BEM M MacCy pearceHTOB WJIU
MPOYKTOB PEAKIMHU C OTIOPO Ha 00pasell, alrOpuTM yueOHBIX AEHCTBUMI;
BJIaJICHUE OCHOBHBIMHM METOJaMU HAy4YHOTO IMO3HaHUs (HAOJI0/ICHUE, U3MEPEHHE,
AKCTIIEPUMEHT, MOJISTUPOBAHUE) TIPH U3YUCHHUH BEIIECTB U XUMUUYECKUX SIBIICHUM C
OMOPO Ha aNrOpUTM y4E€OHBIX NEHCTBUN; yMEHUE CHOPMYIUPOBATH MPOOIEMY U
MPEIOKUTH MyTH €€ PEIIeHHs ¢ TOMOIIBIO MeJjarora; 3HaHue OCHOB 0e30macHou
paboOThl ¢ XUMUYECKUMH BEIECTBAMH, XMMHUYECKOW TOCYAOW M J1abOpaTOpPHBIM
000pyI0BaHUEM;

HaJlMyue MPAKTUYECKUX HABBIKOB IIAHUPOBAHUS M OCYIIECTBICHUS CIEAYIOIINX
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XUMHUYECKHUX IKCIIEPUMEHTOB MO PYKOBOJCTBOM YUUTENs C 00CYKICHUEM TIaHa

paboTHI WIIM COCTABIIEHUEM TAOIHIIBL:

U3yYEHUE U ONMCaHue (PU3NIECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C PUBNUECKUMU U XUMUYECKUMU SIBICHUSMU;

OTIBITHI, WJUTFOCTPUPYIOTHE MTPU3HAKY MPOTEKAHMS XUMHUSCKUX PEaKIni;

U3yYEeHHE CIIOCOOOB pa3ielieHus] CMECei;

MOJTyYeHHUE KUCIOPOa U U3YUCHHE €r0 CBOWCTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U N3yUYeHHUE €0 CBOWCTB;

MOJTyYeHUE aMMHaKa ¥ U3yYeHHE er0 CBONCTB;

IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MAacCOBOM JOJIEH PACTBOPEHHOTO
BEIIIECTBA;

UCCIIC/IOBAHUE U ONHCAaHUE CBOWCTB HEOPTraHWMUYECKUX BEIIECTB PA3TUYHBIX
KJIaCCOB;

NPUMEHEHUE WHJHUKATOPOB (JlakMyca, MeTwiopamxka u ¢deHondranenHa) ais
OTIpe/IeNIeHUs XapaKTepa Cpelibl B paCTBOPAX KUCIOT U HIEIOYECH;

U3yYeHUE B3aUMOJCHCTBUS KHUCIOT C METallaMH, OKCHIAMH METalIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMHU OCHOBAHUSIMH, COJISIMU;

M0JIy4Y€HUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJJTHOTO METaljla IPyTUM U3 pacTBOpa COJIH;

uccle0BaHue aM(POTEPHBIX CBOMCTB r’MAPOKCUIOB aTIOMUHUS U LINHKA;

pellIeHUuEe SKCIEPUMEHTAIbHBIX 3afad 1o TeMe  «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCTUHEHUIY;

pelieHre OSKCIEPUMEHTATBHBIX  33Jad MO0 TeMe  «OJIEeKTPOIUTHUYECKAs
JIVCCOITHALINS,;

pelleHne SKCIIEPUMEHTANBHBIX 33/1a4 1Mo TeMe «BakHeilmme HeMeTamubl U ux
COCTTMHEHUSY,

pelleHre IKCIEPUMEHTAIbHBIX 3a7ad Mo Teme «BaxHeillmme MeTamisl U ux
COCITMHEHUSY;

XUMHUYECKHUE SKCIIEPUMEHTHI, WJUTFOCTPUPYIOLIUE MPU3HAKH MPOTEKAHUS pPeaKuit
MOHHOT0 OOMEHa;

Ka4CCTBCHHBLIC PpPCaKIUM Ha MPUCYTCTBYIOIIUC B BOJHBIX pPACTBOpPAX HMOHDI:

XJjopua-, Opomun-, uOoaAMI-, Cyiubdar-, ¢ocdar-, KapOOHAT-, CHIHKAT-aHUOHBHI,
TUJIPOKCUI-UOHBI, KaTHOHBl aMMOHHUS, MarHus, KajblMs, allOMUHUSA, kene3za (2+) u
xenesa (3+), menu (2+), HUHKa;

YMCHHC TIIPCACTABJATH  PC3YJIbTAThl OKCIICPUMCHTA B (bopMe BBIBOJOB,

JOKa3aTcIbCTB, Fpa(l)I/IKOB 151 Ta6J'II/I]_I H BBIABJISITE OMIITMPHUYCCKHUEC 3aKOHOMCPHOCTH;

* BJAJICHUE MpaBUjIaMu 0€30MacHOro OOpaIleHus C BEIIECTBAMU, HCIOJIb3yEMbIMU
B MOBCEIHEBHOW >KMU3HHU, a TaK)Ke MpaBUJIaMU TMOBEACHUS B IEIX COCPEKECHUS
3I0POBbS M OKPYIKAIOIICH MPUPOIHOM Cpeibl, MOHMMaHUE Bpena (OMacHOCTH)
BO3JICHCTBUSI Ha KUBbIC OPTaHU3MBI OINPEEICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB
YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEAHOTO BO3JIECUCTBUA; IOHHUMAaHUE
3HAYEHUS KUPOB, OCIIKOB, YIIIEBOJOB sl OpraHW3Ma YEJIOBEKA;

* BJAJ€EHHE OCHOBAMU XMMUYECKOW IPAMOTHOCTH, BKJIIOUAIOIIEH YMEHHUE TPABUIIBHO
MCIIOJIb30BaTh U3yUYEHHBIE BEILIECTBA U MaTepHaibl (B TOM YHUCIE, MUHEPAJIbHbBIC
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yAOOpEHMS], METAJLJIBI U CILJIABBI, IPOAYKTHI IEPEPAOOTKH IPUPOJAHBIX HCTOUHUKOB
yTIEBOIOPOAOB (YTJIsl, IPUPOAHOTO ra3a, HeTH) B OBITY, CETHCKOM XO3SICTBE, HA
IIPOU3BOJICTBE; YMEHHME IPUBOAUTH IPUMEPHI IPABUIBHOTO HCIOJIB30BAHMS
M3YUYCHHBIX BEIIECTB U MAaTEPUAJIOB;

* YMEHHUE YCTaHaBJIMBATHb CBS3U MEXKIY PEAJbHO HAOIIOJAEMBIMH XUMHUYECKHUMHU
SBJICHUSIMU U IIPOLIECCAMU, IPOUCXOAIIMMU B MaKpO- U MUKPOMUpPE, OOBSICHATH
IPUYMHBI MHOIO0Opa3us BELIECTB; YMEHHE MHTETPUPOBATh XUMHUECKHUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX IPEIMETOB C MOMOIIBIO NIEAArora;

* IpejAcTaBieHUE O chepax NpoPeCcCUOHATBHON AESITEIbHOCTH, CBA3aHHBIX C
XUMUEH W COBPEMEHHBIMU TEXHOJIOTMSAMH, OCHOBAaHHBIMH Ha JOCTHIKECHMSX
XUMHYECKON HAyKH; HAJMYUE OIbITa pabOThl C pa3iMYHbBIMH HCTOYHHUKAMHU
uHbOpMaIIMU IO XUMHH (HAYYHO-TIOMYJISIpHAsl TUTepaTypa, CJIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aJITOPUTM: YMEHHE OOBEKTUBHO
OLICHMBAaTh MH(OpPMALMIO O BEIIECTBaX, MX MPEBPAILICHHUSIX U MPAKTHUYECKOM
IIPUMEHEHUN.

TpeGoBanuss K NpeAMETHBIM pe3yJIbTATAM OCBOCHHUSI Y4eOHOI0 IpeaMera
«XuMus»», pacnpeesieHHbIe 110 roxaM o0y4eHust

PesynbraTtel mo romam (GOpMyJIUpPYIOTCS O MNPUHLMIYY J0OaBICHHUS HOBBIX
pe3yJIbTAaTOB OT roja K TONy, YK€ HA3BAHHBIE B NPEABIAYLIIMX roAax MO3WLHH, Kak
PaBUJIO, JOCJIOBHO HE MOBTOPSIOTCS, HO YUMUTBHIBAIOTCS (pE3yJbTaThl OYEPEIHOIO Io/1a
10 YMOJTYAHHUIO BKJIIOYAIOT PE3YIbTaThl MPEABIAYIINX JIET).

8 KUIACC

pacKpbIBaThb CMBICII OCHOBHBIX XHUMHYECKHX IIOHSATHI: aToM, MOJIEKYJa,
XUMUYECKUN JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEUIECTBO, CMECh (OJAHOPOJHAA U
HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHUTENIbHAsE aTOMHAs W MOJICKYJISIpHash Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10JIsl XUMUYECKOIO 3JIeMEHTa
B COCIMHCHUHU, MOJSAPHBIM  O0O0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHE, COJlb,
DNIEKMPOOMPUYAMENLHOCTIL?, CTENEHb OKHUCJIEHUS, XUMUYECKasi  peakius,
KIaccupuKalus peakiuid: peakluu COCAUHEHUS, PEaKIUu Pa3JIOKEHUs, PEeaKIuu
3aMENICHHS], PeaKIui 0OOMEHa, dK30- M DHJIOTEPMHUUECKUE PEAKIUU; Meni08ou 3ghgdexm
peakyuu, SAPO aToMa, JIEKTPOHHBIM CIION aToMa, aTOMHash OpOWTajb, paauyCc aToMa,
XUMUYECKasl CBs3b, MOJISIPHAS W HEMOJISIpPHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH,
KaTUOH, aHHMOH, PAacTBOpP, MaccoBasl J0Js BelecTBa (MPOLEHTHAs KOHIIEHTpalusi) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKMX MOHATHU (cM. M. 1) u
MPUMEHSITh 3TU OHSATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPAILICHUI;

HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (hOpMYJT BEIECTB,
MOJIEKYJISIPHBIX YPaBHCHUN XUMUYECKUX PEAKIUH, JJIEKTPOHHOTO OaiaHca;

OTPENICNIATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTEIIEHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX C ONIOPOM Ha ONPEIEIICHHUS], B TOM YHCIIE
CTPYKTYPUPOBaHHbIE; MPUHAJICKHOCTh BEIIECTB K ONMPEAEIEHHOMY KJIacCy COCTMHEHUN

2 311ech ¥ nanee KypcuBOM 0003HAYaIOTCs INIAHMPYEMBIE PEAMETHBIE PE3YIIbTATHI, KOTOPHIE MOTYT OBITh TOTEHIHAIBHO
MOCTUTHYTHI oO0y4arormmMcst ¢ 31P, HO He ABISIOTCS 00S3aTEIEHBIMH.
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no (opmynaM; BHJI XUMHYECKOW CBsI3M (KOBAJCHTHAs W WOHHAs) B HEOPTaHUYECKHX
COEIMHEHUSIX;

HUMETh MPEJCTABICHUE O CUCTEME XUMUYECKUX 3HAHUH, YMETh C TOMOIIBIO YUUTES
MPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHUM, JJISI YCTAaHOBJICHUS B3aWMOCBSI3H MEXKIY
W3YUYCHHBIM MaTepHAJIOM M TPHU IOJYUYCHHH HOBBIX 3HAHWM, a Takke Ipu padoTe ¢
MCTOYHUKAMU XUMHUUYeckoi nadopmanmu. OpueHTHPOBATHCS B MIOHATUIX M OIIEPUPOBATH
UMM Ha 0a30BOM YpOBHE, MPUMEHSTH IPH BBIMOJHEHUHM y4YEOHBIX 3aJaHUN M PEIICHUU
pacueTHBIX 3a7a4d C ONMOPOW Ha aJrOPUTM YYEOHBIX JCHCTBUM HM3yUYCHHBIC 3aKOHBI M
TEOpUH: 3aKOH coxpaHeHus macchl, [lepuonnueckuii 3akon JI.MI. MenneneeBa, 3axon
NOCMOSIHCMBA COCMABA, 3aKOH ABOTragpo; aTOMHO-MOJICKYJIsipHast Teopusi. COOTHOCUTD
0003HaueHus, KOTOpble UMelTcs B Tabmuie «llepuogmdeckas cucreMa XUMHUYECKUX
anemenToB [[. 1. MenneneeBa» ¢ YMCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sapa, oO0lIee YUCIO DJIEKTPOHOB H
pacrpeiesieHUe UX o JIEKTPOHHBIM CJIOSIM);

KJIacCUUIIMPOBATh ~ XUMUYECKUE DJEMEHThl, HEOPTraHUYECKUE BEIIECTBA;
XUMUYECKUE Peakiuu (M0 YKCIy M COCTaBy YUYacTBYIOUIMX B PEAKIMU BEIIECTB, IO
TEII0BOMY 3(DPEeKTy, MO0 U3MEHEHHUIO CTENECHU OKHCICHHUS XUMHUUYECKUX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) O0IIME XMMUYECKHUE CBOMCTBA BEILIECTB PA3IUUHBIX
KJIaCCOB,  MOJTBEp)KJas  ONUCAHUE  NOpUMEpPaAaMU  MOJEKYJSIPHbIX  YpaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN C OIOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOECHUS,
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBUAX IOCIE
MPEeABAPUTEIBLHOTO 00CYXICHUS C TIEIaroroM;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MaCCOBYIO JIOJIF0O XMMHUYECKOTO 3JIeMEHTa 1o (opMysie COEAMHEHHUS; MAaCCOBYIO JOJIIO
BEILIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPAaBHEHHUIO XMMHUYECKOW PEaKIMu C
ONIOPOM Ha aJITOPUTM;

MIPUMEHSITh OCHOBHBIE OINEpAIllMd MBICIUTEIBHOU NESITEIbHOCTH - aHAIU3 U

CHUHTE3, CpaBHEHHE, 0000IIeHne,CUCTeMaTH3alis, Kilaccu(uKamus, BBISBICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M - JJISI M3YUYEHHS] CBOWMCTB BEHIECTB W XMMHUYECKHX
peakinii; eCTeCTBEHHO-HAYYHBIE METOJbl TIO3HAHUS - HaOIIOJCHUE, W3MEpEeHue,
MOJIETUPOBAHUE, IKCTIEPUMEHT (PeaibHblll U MbIC/IeHHbIU) TIO] PYKOBOJICTBOM IEAArora,
CJIEIOBATh MPABHUJIaM TOJb30BAHUS XUMUYECKOHN MOCYI0M U JTa00OpPaTOPHBIM

00OpyZI0BaHUEM, a TAaK)Ke MpaBuiiaM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHH C

WHCTPYKIIUSIMA TI0  BBITIOJTHCHHIO JIA0OPATOPHBIX XWMHUYECKHX OIMBITOB TIO

MOJYYCHUI0O U COOMpaHMIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA U KHUCIOPOJA),

IIPUTOTOBJIICHUIO PACTBOPOB C OIPEACIEHHON MacCOBOW JOJI€W PAacTBOPEHHOIO

BEIIIECTBA; IUIAHUPOBATh W TMPOBOJUTH XUMHUYECKHE HKCIEPUMEHTHI  TIO

pacro3HaBaHUIO PACTBOPOB IIETOUYEH M KUCIIOT C MOMOIIBI0O HHAUKATOPOB (JJaKMYC,

dbeHondTanend, METUJIOPAHXX W JIp.), MOATBEPNKIAIOIINX KauyeCTBEHHBIN COCTaB

HEOPTaHMYECKUX BEIIECTB (KaueCTBEHHBIC PEaKIIMH HAa MOHBI) MOJI PYKOBOJICTBOM

nejarora.
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9 KUIIACC
PaCKpbIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMUYECKUHN JIIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCT,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas PEeakiusi, XUMHUYeCKas
CBSI3b, MENn1060U d¢hpexm peaxyuu,Molib, MOJSPHBIM 00BEM, pacTBOpP; DIEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAsT JUCCOIMAIUs, pEeaKklu HWOHHOro OOMeHa,
KaTanu3aTop, XumMuyeckoe pasHosecue, obpamumvie U Heobpamumvle peaxyuu,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTAHOBJICHUE, aJUIOTpOINHUs, aM(OTEPHOCTb, XHMMHYECKas CBs3b (KOBaJCHTHas,
MOHHAs, METaJUIMYeCcKasi), KPUCTATUYECKass PEUETKA, KOppo3us Memaiios, CHidevl;
CKOpoCcmb  Xumuueckou peakyuu, TpeaenbHo pomyctumasi konmeHTtparus (I1K)
BELIECTBA;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKMX MOHATUNA (cM. 1. 1) u
MPUMEHSITh ATU TIOHSTHUS MPU OMKUCAHUH BELIESCTB U UX MPEBPAIICHUI;
WCIIOJB30BaTh 3HAKU W CUMBOJIBI JJIsl (PUKCALIUKM PE3YIbTATOB HAOIIOJACHUM,
cocTaBlieHUsI (POPMyJT BEIIECTB U YPAaBHECHUN XMMHYECKHX PEaKIIMil, 3alIUCU JaHHBIX
ycinoBuii 3a1a4. Mcnonb3oBaTh 0003HaueHus, uMeromuecs B [lepuoguueckoil cucreme u
TabJIMIle pACTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH B BOJIE JJIs BHITIOJTHEHHUS 3aJaHUM.
ONPENEIIATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHUAX PA3IUYHOTO COCTaBa; MPUHAJJIEKHOCTh BEUIECTB K OMPEAEIEHHOMY KJIaccy
COCMHEHUI C OMOpOM Ha OMPENENCHUS, B TOM YHCIE CTPYKTYPUPOBAHHBIC, BUJIbI
XUMHYECKON CBSI3W (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas) B HEOPTraHMYECKUX
COCIMHEHMSIX; 3apsijl MOHA MO XUMHUYECKOW (opmysie; xapakTep Cpellbl B BOJIHBIX
pacTBOopax KHUCJIOT M LIEJNOYEH, mun Kpucmaiiuyeckou peuémrku KOHKPEemHO20
sewjecmsa,
packpeiBath  cMmbici  llepuommueckoro  3akona .M. MengeneeBa u
JEMOHCTPUPOBATH €0 MOHUMAHUE: ONUCHIBAMb U XAPAKMepU3068ams TAOINYHYIO GOopMy
[leproguyeckoil CUCTEMbl XHUMHYECKUX DJIEMEHTOB: pa3iMyaTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpymnmna (b-rpynma)», mManbie u OOJIbIINE
NEPHUOJIbI; COOmMHOCUMb 0003HAUYECHUSI, KOTOPHIE UMEIOTCS B TIEPUOJUYECKOM TabmuIe, C
YUCJIOBBIMUA XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB H
3apsn siapa, o01Iee Yuciao JEKTPOHOB U pacHpeesieHue UX IO AJICKTPOHHBIM CIIOSIM);
00bsCHAMb 00IIHE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHUYECKHUX JIEMEHTOB M UX
COEAMHEHUN B IpeAeliaX MajbIX MEPUOJIOB U IIaBHBIX MOJATPYI C YYETOM CTPOCHHS UX
aTOMOB;
KJIaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI; HEOPTAaHNYECKHUE BEIECTBA;

XUMUYECKUE peakuuu (10 YUCIY U COCTaBy Y4YACTBYIOIIMX B PEaKUMU BELIECTB, IO
TeII0BOMY 3(PheKTy, 0 U3MEHEHHUIO CTEIeHEeW OKUCIICHHS XMMHUYECKUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKUE XUMUUYECKHUE CBOWMCTBA
BEILIECTB PA3JIMYHBIX KIJIACCOB, MOATBEPXkAasi ONMHUCAHUE MPUMEPAMH MOJEKYJSPHBIX U
VOHHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XMMHYECKUX PEAKLIMM C OTIOPOU HA CXEMBI;

COCTABJISITh YPAaBHEHHUS DJEKTPOJIUTUYECKOM AMCCOLMALMM KHUCIOT, IIEJIoYed U
COJICH; TIOJIHbIE M COKpalIEHHbIE YpaBHEHHUS pEaKUUid HOHHOrO OOMEHa; ypaBHEHUS
peakuuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETHUECKOW CBSI3M MEXKIY BEIECTBAMMU
pa3IUYHBIX KJIACCOB; 5

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEJICTBOM COCTABIICHMSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKluid;



MIPOTHO3WPOBAThH CBOMCTBA BEIIIECTB B 3aBUCUMOCTH OT UX CTPOCHHSI; BO3SMOKHOCTH
MPOTEKAHUSI XUMUYECKHUX TMPEBpAIICHU IMIOCIe NPEIBAPUTEIHLHOTO OOCYXKICHUS C
Mearorom;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa MO (HOpMysie COSAMHEHHUS; MACCOBYIO JOJIO
BEII[ECTBA B PACcTBOPE; MPOBOJIUTH PACUETHl MO YPAaBHEHUIO XWMHUYECKOW PEaKIUH C
OTIOPOI Ha aNTOPUTM;

CJIeIOBaTh TMpaBWJaM TMOJb30BAHUS XHMHUYECKOW MOCYAOW M J1abOpaTOpPHBIM
o0opy0OBaHMEM, a TakKe NpaBWJIaM OOpalleHusi C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSIMU TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB 0 MOJYyYEHHUIO U
coOMpaHuIo ra3000pa3HbBIX BEIIESCTB (AMMHAKa M YTJIEKUCIIOrO ras3a);

MPOBOJUTh PEAKIMHU, TOATBEPKAAIONINE KAaueCTBEHHBIM COCTaB Pa3IMYHbIX
BCIIIECTB: PACIO3HABATh OIBITHBIM NYTEM XIJIOpHI- OpOMHA-, HOAUA-, KapOOHAT-,
docdart-, cmmkart-, cyiabhar-, THIAPOKCHI-HOHBI, KATHOHBI AMMOHHMSI M MOHBI N3YUEHHBIX
METaJUIOB, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHUICCKUX BEIICCTB,;

MIPUMEHSATH OCHOBHBIC OTICPAIIMH MBICTUTEIIBHON IEATEILHOCTH - aHAIM3 U CHHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEMATH3AINI0, BEISIBIICHNE IPUYNHHO-CIICICTBEHHBIX CBSI3EH
- Il M3YYCHHS CBOMCTB BEIIECTB W XHMHYCCKUX PEAKIHH; €CTECTBEHHO-HAYUYHBIC
METO/IbI TIO3HAHUS - HAOMIOACHUE, N3MEPECHHE, MOICIIUPOBAHUE, SKCTICPUMEHT (peaTbHBIN
Y MBICJICHHBIN).



KPUTEPUHU U HOPMbI OHEHKU NIPEIMETHBIX PE3YJIBTATOB
OBYYAIOIIUXCHA C 3ITP ITO XUMHUHU

OLEHKA YCTHOI'O OTBETA

OrmeTka «5»:

- OTBET IOJIHBIM U MPAaBUIIbHBINA HA OCHOBAHWHU U3YYEHHBIX TEOPHIl;

- MaTepuall HU3JIOKEH B ONPENENEHHOM JIOTMYEeCKOW MocIea0BaTeIbHOCTH,
JUTEPATYPHBIM S3BIKOM;

- OTBET CaMOCTOSTEIbHBIN.

OTMeTKa «4»;

- OTBET IOJIHBIM U MPAaBUJIbHBIA HA CHOBAaHUH U3yUYEHHBIX TEOPHUIA;

- MaTepuall M3J0KEH B OMpPEJCNIEHHON JIOTMYECKOW MOCIeA0BATEIbHOCTH, MPHU
ATOM JOMYIIEHBI JIBE-TPU HECYIIECTBEHHbIC ONIMOKH, HCIPABICHHBIEC MO TPEOOBAHUIO
YAUTEJIS.

OrmeTka «3»:

- OTBET TOJIHBIM, HO TPHU ATOM JOMYyIIeHA CYIIECTBEHHAs ONIMOKAa WM OTBET
HEIIOJIHBIN, HECBSI3HBIM.

OTMeTKa «2»:

- Ipu OTBETE OOHAPY>KEHO HEMOHUMAHWE YYalllMMCS OCHOBHOTO COJIEpKaHUS
y4eOHOro Marepuasna WM JOMYIICHbl CYIIECTBEHHBIE OIMMOKH, KOTOpPhIE yUYalUuiCcs HE
MO>KET UCTIPABUTH MPHU HABOSIIMX BOMPOCAX YUUTENSI, OTCYyTCTBUE OTBETA.

OLEHKA ITPAKTUYECKUX PABOT

OT1meTtka «5»:

- paboTa BBITIOJIHEHA TIOJIHOCTBIO U TIPABWIBHO, CHEJIaHbI TPABHIbHbBIC
HAOJIIOICHHS ¥ BBIBO/IBI,

- DKCIEPUMEHT OCYHIECTBJIEH MO IUIaHy C Y4YETOM TEXHHUKU O€30MacCHOCTU U
npaBuWI paboOTHI C BEIIECTBAMU U 000PYIOBAHUEM;

- TPOSIBIICHBI OPTaHU3AIMOHHO - TPYJOBBIC YMEHUS, TOIICPKUBAIOTCS YHCTOTA
pabouero Mecta U MOPSAIOK (Ha CTOJIE, IKOHOMHO UCTOJIB3YIOTCSI PEAKTUBBI).

OTmeTKka «4»:

- paboTa BEITIOJIHEHA MPABWIIBHO, CCTaHbl MPABWIbHBIC HAOIIOCHUS U BBIBOJIHI,
HO TPU ITOM IKCIIEPUMEHT MPOBENICH HE TOJIHOCTHIO WJIU JIOMYIICHBI HECYIIIECTBCHHBIC
olIMOKHU B paboTe ¢ BElIeCTBAMU U 000PYI0BaHUEM.

Ot1meTtka «3»:

- paboTa BBINMOJHEHA TPABUJIHLHO HE MEHEE YeM HAIlOJIOBHHY WJIU JOIMyIIeHa
CyIllecTBeHHas OIMMOKa B X0/ IKCIIEPUMEHTa B 00bSICHEHUH, B 0hopmiieHHH paboThI, B
coONO/IeHN TIpaBUJ TEXHUKU Oe30macHOCTH Ha paboTe ¢  BemecTBaMu U
000pyI0BaHUEM, KOTOPasi UCTIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

- JomyuieHbl aBe (1 0osiee) CYIIECTBEHHbIE OIIMOKU B XOJIE: IKCIIEPUMEHTa, B
00BbsICHEHNUH, B OPOPMIICHUH PAOOTHI, B COOTIOICHUH MTPABHUII TEXHUKHU O€30MTaCHOCTH TIPU
paborte ¢ BelecTBaMu U 000pyAO0BaHUEM, KOTOPbIE YUAIIUIICS HE MOXKET UCIIPABUTH JIaXKe
1o TPeOOBAHUIO YUUTEIIS;

- paboTa He BBINIOJIHEHA, Y YYAILEroCsi OTCYTCTBYET SKCIIEPUMEHTAIIbHbBIE YMEHUSI.
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i | Do s Yo o e B 10K
. https://m.edsoo.ru/ff0d4{42
BOJIOPOJIa, H3yUEHUE €r0 CBOMCTBY
MonsipHblii 00bEM Ta30B. 3aK0OH bubmuotexa [IOK
32 ABorajpo https://m.edsoo.ru/ff0d542e
33 Beraucnenus o0bMa, KoIMueCTBa bubnuoteka [IOK




BEI[ECTBA T'a3a [0 er0 H3BECTHOMY
KOJINYECTBY BEILECTBA MU 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruucienus 00bEMOB Ia30B 10
YPaBHCHHIO PEAKIIMHU HAa OCHOBE

bubnunorexa LIOK

34 3aK0HA 00BEMHBIX OTHOIICHUH https://m.edsoo.ru/ff0d5708
ra3oB
Du3nYecKre U XUMHUYSCKUE bubnunorexa LIOK

35 CBOWCTBA BObI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [ToHsiTHe 00 bubnuorexa [{OK

36 MHIIKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHUTEIb.
Hacelmenusie 1 HEHACBIIIIEHHEIE bu6nmorexa LIOK

37 pacTBOpBL. MaccoBas 1015 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTuueckas padota Ne 5 o Teme

38 «lIpuroroBienue pacTBOPOB C Bbu6mmoteka [JOK
onpeeNEHHOI MacCcoBOM JoJei https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEUIECTBAY

39 KonTtponsHas padora Ne2 mo Teme bubmmorexa IIOK
«Kucnopon. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
Okcubl: cocTas, KitaccupuKarus, bubmmoteka IIOK

40 HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue u XUMUYECKA

41 CB(Z)ﬁ}ICTZa KeI/ICJ'IOTHLIXe(é)CHeOBHI)IX u Bubmaorexa IIOK

’ https://m.edsoo.ru/ff0d664e

aM(pOTEPHBIX OKCHJIOB
OcHOBaHUsI: COCTaB, but6mmorexa [IOK

42 KJ1acCU(pUKalMs, HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
[TonyuyeHnue u xXuMUIECKUE bubnuoreka [IOK

43 CBOMCTBa OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, knaccudukaryus, bubnunorexa LIOK

44 HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonydyenue u XumMu4ecKue bubnuoteka [IOK




CBOMCTBA KHUCJIOT

https://m.edsoo.ru/ff0dfee2

Conu (cpennue): HOMEHKIATypa,

bub6nmoreka [IOK

6 ,
46 CHOSO bl IOJTYYCHHUSI, XUMHUYCCKHUEC https://m.eds00.ru/00ad9474
CBOICTBa
[IpaxTuueckas padora Ne 6.
47 Pemenue skciepuMeHTATbHBIX bubmmoreka [JOK
3a7a4 1o Teme « OCHOBHBIE KJ1aCChl https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKHUX COCTMHCHUIN
T'enermueckas cBI3b MEXK
48 KJlaccaMu HGOpFaHI/I‘-IeCKEz Bubmiorexa IOK
. https://m.edsoo.ru/00ad9a50
COCTMHECHMI
49 O06001IeHEe B CUCTEMaTH3 AL bubnuorexa [{OK
3HAHUH https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 mo Teme
50 "OZI;EBEII:II:: Ifﬂr;ccmT o Bubmorexa HOK
o https://m.edsoo.ru/00ad9ela
HEOPraHWYECKHX COCTMHCHUI
IT
€pBBIC MOMBITKH KI1acCUPUKAIITT BuGmorexa [OK
51 XUMHYECKHUX 21eMeHTOB. IloHsaTHe h Jmed 100ad9ff:
O I'pyIIIax CXOJHBIX 3JICMCHTOB Ups:/m.eds00.ru/00a a
Ileproauueckuii 3aK0H U
5 [Iepnoanueckas cucrema bubnmnoreka HOK
XAMUYECKHX deMeHTOoB JI. 1. https://m.edsoo.ru/00ada52¢
MenneneeBa
53 n bubnuoreka [{OK
CPHOJIBL, TPYIIIEL, IOATPYIIIBL https://m.edsoo.ru/00adas52c
54 Ctpoenue aromoB. CocTaB bubnuotexa [JOK
aTOMHBIX sJiep. M30Tombl https://m.edsoo.ru/00ada342
C 0
TPOCHUE DIIEKTPOHHBIX O onoquV BuGmorexa LOK
55 aTOMOB 1eMeHTOB [ lepronnueckon
https://m.edsoo.ru/00ada6be
cucreMsl J. 1. MeHaeneeBa
56 XapakTeprucTUKa XUMUYECKOTO bu6muoreka [JOK

9JICMCHTA I10 €T0 IIOJIOKCHHUIO B

https://m.edsoo.ru/00ada824




[Tepuoauueckoii cucreme /1. U.
MenneneeBa

3nauenue [lepuogmyeckoro 3akoHa
JUTSL pa3BUTHS HAYKH U TTPAKTHKH.

bubnunorexa LIOK

>7 . . MenneneeB — y4EHbIH, https://m.edsoo.ru/00ada96e
MeJaror ¥ rpaxkIaHuH
PesepBHeIil ypok. O6001IeHNE U
CHCTEeMaTu3alus 3HaHul / bubnunorexa LIOK
58 Bcepoccuiickast mpoBepoyHast https://m.edsoo.ru/00adb33c¢c
pabota
KonTponbnas padota Ne4 o reme
59 «Crtpoenue atoma. XuMU4ecKas bubnnorexa [JOK
cBsi3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepovHas paboTa
DNEeKTPOOTPULIATEIBHOCTh aTOMOB Bbu6mmoteka [JOK
60 XUMHUYECKHX JICMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka IIOK
61 MoHHas XUMUIECKA CRA3E https://m.edsoo.ru/00adac34
KoBanentnas nossipHas bubmmnoreka HOK
62 XUMHYECKasl CBS3b https://m.edsoo.ru/00adaab8
KoBasentnas HenossipHas bubnmnoreka HOK
63 XUMUYECKast CBSI3b https://m.edsoo.ru/00adaab8
bu6nunorexa LIOK
64 Crenens oxwcney https://m.edsoo.ru/00adae28
OKHCIIUTENBHO- bubnunorexa LIOK
65 BOCCTAHOBUTEJIbHBIE PEAKIIH https://m.edso00.ru/00adb076
but6mmorexa [IOK
66 OKHUCIUTENN U BOCCTAHOBUTEIN https://m.eds00.ru/00adb076
Peseprubrit ypok. O6001IeHNE U
67 CHCTEMATHU3AIMS 3HAHUI IO TEME bubmuorexa [{OK

«Ctpoenne atoma. XUMUYECKast
CBSI3b»

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




68

PesepBHbIil ypok. O6001IeHHE 1
crucTemMaTu3auurs 3HaHUI

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

68




9 KVIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(PPOBbIE

ara
Tema YpPOKa KOHTpOJIbeIe HpaKanecxne I[ 06pa3()BaTe,]1],H[,1e
n/m Bcero H3yvYeHus
padoThI padoThI pecypcsbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuoanueckas cucrema | bubnunoreka LIOK
XUMHYECKUX 351eMeHToB [[. 1. https://m.edsoo.ru/00adb59¢
MeneneeBa
3aKOHOMEPHOCTH B

) HW3MEHEHUHU CBOMCTB | bubnunorexa LIOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB
Knaccudukanus u

3 HOMGHK?’I)aTypa 1 bubmuoreka [{OK

https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIICCTB
Buas XuMH9IECKOM CBSI3H U
bubnuoreka [{OK
4 THUIIBI KPUCTAIUINYECKUX 1
i https://m.edsoo.ru/00adbac6
peméToK
KonTtponbHas pabota Nel o
teme «IloBTOpeHue n

5 yri1yOJieHre 3HaHUH 1 1
OCHOBHBIX pa3JieJioB Kypca 8
KJ1accay
Kiaccudukanus XUuMHIECKUX

6 peaKHHg) o IZI)IaSJ'II/IIIHI)IM 1 Bubmiorexa LIOK
HpH3HAKAM https://m.edsoo.ru/00adbeb0
[TonsTHE O CKOpOCTH

7 XUMUYECKON PEAKLUU. | bu6muoreka [JOK
[ToHsATHE O TOMOTE€HHBIX U https://m.edsoo.ru/00adbe9a
reTepOTreHHBIX PEaKIIUIX
IlonsTHe 0 XUMHYECKOM
paBHOBecuH. DaKkTOpHI,

2 BJIMSIIOLLKME HA CKOPOCTh | bubnuoteka [JOK
XUMHYECKON peakiny U https://m.edsoo.ru/00adc28c
MTOJIOXKEHNE XUMHUYECKOTO
paBHOBECHS

9 OKUCIHUTENBHO- | bubmuorexa [{OK
BOCCTAHOBUTEIBHBIE PEAKIINH https://m.edsoo.ru/00adcade

10 Teopust HNEKTPOTUTUYECKON 1 bubnuoteka [IOK




nucconuanuu. CUIbHbIE U
ca0ble DJIEKTPOTUTHI

https://m.edsoo.ru/00adcd68

11

HNounbie ypaBHEHUS peaKuii

bubmuoreka [JOK
https://m.edsoo.ru/00add448

XUMHUYECKHAE CBOMCTBA KUCIIOT
U OCHOBAHUU B CBETE

12 npeACTaBICHUN 00 bubmorexa LIOK
. https://m.edsoo.ru/00add5d8
ANIEKTPOITUTUICCKOM
JTUCCOLIAAITAN
XUMHUYECKUE CBOMCTBA COJIEH
B CBETE MPEJCTABICHUN 00 bubnunoreka [JOK
13 AJIEKTPOTUTHICCKOM https://m.edsoo.ru/00add8b2
JVCCOIIHAITIT
. bubmuorexa [JOK
14 IonsTHe 0 rHApoMM3e CoNeH https://m.edsoo.ru/00add9d4
O06006111eHE U bu6mmoreka [IOK
15 cUcTEMAaTH3anUs 3HaHUI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1. Bumorexa LOK
16 | «Pemenue https://m.edsoo.ru/00addbfa
HKCIIEPUMEHTAIBHBIX 33]1aW»
KonTponbnas pabora Ne2 o
TeMe «DJIEKTPOJIUTHYECKAst bubnnoreka [JOK
17 nuccoryanys. XuMH4YeCcKue https://m.edsoo.ru/00addecO
peaxiuu B pacTBOPAX»
s XapaKTEPUCTHKA
18 l(“)a?II(I)Il?eHin;I/I;I;/I‘{eCKI/Ie bubmorexa LIOK
. ) https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IpUMEPE XJIopa
XnopoBogopon. ConsiHas
KHCIIOTA, XUMUYECKHUE bu6mmorexa [IOK
19 CBOWCTBA, TIOJTyYCHHE, https://m.edsoo.ru/00adel04
MIpUMEHEHHE
[TpakTrueckas padora Ne 2 o
teMe «llonydenue conssHon bubnnoreka [JOK
20 KHCIIOTHI, H3y4YCHHE €& https://m.edsoo.ru/00ade348
CBOMCTB»
Brruucnenus o ypaBHeHUSIM
XUMHUYECKUX PEaKLU, eclin bubnuoreka [IOK
21 OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ade4 88
M30BITKE
22 OO1m1ast XapaKTepuCTHUKa bubmuoreka LIOK




31eMeHTOB VIA-rpynmsl

https://m.edsoo.ru/00ade64a

AnnoTponHble MOAU(PUKAIIUT
cepnl. HaxoxieHue cepsl 1 €€

bubmuoreka [JOK

23 o
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA CEPhI
CepoBoa0pOI, CTPOEHHE,
24 (bl/II;I/I‘IeCKEC u XI/III\)/II/I‘IGCKI/IC Bubmiorexa HOK
o https://m.edsoo.ru/00ade802
CBOICTBa
Oxcunpl cepol. CepHas
’s KHCJIOTa, GU3UIECKUE U bubnmoreka [JOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKUE PEAKIINH,
JIE)KAIlEe B OCHOBE
MIPOMBIILIEHHOT'O CII0C00a
26 HgﬂyquI/I}I CEpPHOM KHUCTIOTHI Bubmorexa LIOK
D T ——— https://m.edsoo.ru/00adec8a
OKpY’Karolllen cpebl
COCJIMHEHUSIMU CEPBI
7 Brrunciaenue MaccoBOM JOIH bu6mmoreka [JOK
BBIX0/Ia TPOJIYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepucTuKa
3JIeMEHTOB VA-rpynisl. A30T,
Py bu6mmorexa [IOK
28 pacipocTpaHeHu€e B IPUPOJE, httos:/m.ed /00adecab
(bI/BI/ILICCKI/Ie U XUMUYECKUE Ps.//M.ea500. I adeed
CBOMCTBA
AMMHak, ero (puznyeckKue u
¢ . bu6mmorexa [IOK
29 XUMUYECKHUE CBOUCTBA, https:// d 100adf004
MOJy4YCHHE U IPUMCHCHUEC PS.//M.CdS00.TW LA
IIpakTryeckast padorta Ne 3 o
30 TepMe «Honyqelfne aMMHaKa Bubmiorexa LIOK
. ’ https://m.edsoo.ru/00adf180
M3Yy4YEHHUE €ro CBOMCTB)
A3oTHAasg KHCI0Ta, €€
31 ¢dusnyeckue u XI/II\’/[I/IIICCKI/IC Eubmiorexa IIOK
N https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnonbs3oBanue HUTPATOB U
coJIeii aMMOHHS B KAUSCTBE
32 MUHEpaJIbHBIX yA00PCHHI. bubmiorexa LIOK

XUMHUYECKOE 3arpsA3HEHUE
OKpYKarollleu cpebl

https://m.edsoo.ru/00adf518




COCIMHCHUAMHU a30Ta

docdop. Oxcup pochopa (V)
u hochopHas KUCIoTa,

bubmuoreka [JOK

33 ¢busnvecKkre 1 XUMHYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJIyYCHHUE
Hcnonp3oBanue GocdaToB B
34 Ka4yeCTBE MUHEPATbHBIX bubnmoreka [JOK
yaoOpeHuit. 3arpsisHeHHE https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl hocharamu
Yraepona, pacopocTpaHeHUE B
35 Hpnpg):[e, E)I/BI/IIZ-IGCKI:/IG u Bubmzorexa LIOK
o https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunpl yriaepoaa, ux
M3UYCCKHUE U XUMUYCCKHE
36 ?BOI?ICTBa. DKOJIOTHYECKHUE Brommozexa IIOK
https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBI3aHHBIC C
okcuaoMm yriepoaa (IV)
. bu6mmoreka [JOK
37 VYronpHas KucjaoTa u €€ oI https:/m.edsoo.ru/002e006¢
[TpakTuyeckas padota Ne 4 o
teme "llonyuenue
38 yFJ‘IeKI/ICJ'IOI}“IO rasa. bubmorexa LHOK
https://m.edsoo.ru/00ae027¢
KauectBennas peakuus Ha
KapOoHaT-MOH"
[TepBoHaYaIbHBIC TIOHATHS 00 BuGmiorexa LIOK
39 OpraHMYeCcKUX BEIECTBaX KaK
0 COCMHEHISX YTIEPOa https://m.edsoo.ru/00ae054e
. bubmuorexa [JOK
40 Kpenit i €10 coeHEHIA https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
Permienue
41 9KCIIEPUMEHTAJIbHBIX 3a4a4 110 bubmuorexa HOK
N https://m.edsoo.ru/00ae0bf2
Teme «BaxkHewme
HEMETaJUIbl M UX COSTUHEHHUS
KOHTpOJIBHavaaﬁOTa Ne3 o BuGmorexa [IOK
42 TeMe «Baxkneimme
HEMETAIITbI H MX COCTHHEHISD) https://m.edsoo.ru/00ae0el8
OO01as xapakTepucTUKa
43 XI/IMI/I‘-IGCKEIX Z-)JIepMeHTOB — Bubnnorexa HOK

METaJLUIOB. MeTajunyeckas

https://m.edsoo.ru/00ae103e




CBSI3b U METAJUITMYECKAS
KpPUCTAUIMYECKAS PEIIETKA.
Du3NYECKUE CBOKCTBA
METaJJIOB

XUMHUYECKHUE CBOMCTBA
METAJUIOB.

bu6mmoreka [IOK

4 DNEKTPOXUMHUYCCKHMA P https://m.edsoo.ru/00ael 156
HaIpsDKEHUH METaJLIOB
OO6mmme criocoObI MOTyYCHHS
MeTaioB. CIjiaBhl.
45 Brrunciienust mo ypaBHEHUAM bubmuorexa [JOK
XUMHAYECKUX PEaKIHi, €CITU https://m.edsoo.ru/00ael 156
OJIMH U3 PEareHTOB COJICPKUT
MIPUMECH
[TonsiTue o koppo3uu bubnnorexa [HOK
46 METaJJIOB https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK
47 [Henotmnpie meTanbl https://m.edsoo.ru/00ae14b2
Okcuabl ¥ THAPOKCUABI bubnmnorexa [JOK
48 | warpus u xamus https:/m.edso0.ru/00ae14b2
[IlenoyHO3EMENBHBIE METATIIIBI bubmuorexa [JOK
49 — KaJblUH U MarHui https://m.edsoo.ru/00ael5e8
Baxneiime coenuHeHUS bu6mmorexa [IOK
50 KaJIbIUs https://m.edsoo.ru/00ael5e8
O06001mmenue u
51 cHCTEMaTH3aIns 3HAHUHN
JKécTrOoCTh BOJIBI U CITOCOOBI bubnmoreka [JOK
>2 e€ ycTpaHeHus https://m.edsoo.ru/00ae1886
Hpaxznq?CKaﬂ pabota Ne 6 o BuGmmorexa LOK
53 TeMe "JKECTKOCTE BOJILI U
MeTobI &8 yeTpanerus” https://m.edsoo.ru/00aelae8
. bu6mmorexa [IOK
>4 AOMUHHH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOHCTBA bubnuoreka [IOK
55 OKCHJIa ¥ THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>6 Kemeso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI U COTTU bu6mmoreka [IOK

xene3a (II) u xxenesa (III)

https://m.edsoo.ru/00ae35e6




O06006111EHE U

58 cUcTeEMaTH3allis 3HaHUH 1
[TpakTuyeckas padora Ne 7.
Pewerine bu6mmoreka [IOK
59 SKCHEPUMEHTAIBHBIX 33124 110 1
reme «BaOKHEHIIIE METAIUIbL I https://m.edsoo.ru/00ae3de8
WX COCTUHCHHUS
Brrurcnenus mo ypaBHEHUSM
XUMUYECKUX PEAKIUH, €CIIH
OJIMH U3 PEarcHTOB JaH B
60 H36LITKeI;mI/I COIEPKUT 1 Bubmiorexa LHOK
npuMecs. Bermcenns https://m.edsoo.ru/00ael1750
MacCOBOH J0JIM BBIXOJ1a
MIPOYKTa peaKiuu
O06006111eHE U
61 CUCTEMaTH3aIus 3HAaHUH 1
Kontponbnas padota Ne4 o
62 TeMe «BaskHeHIme MeTalIbl 1 1
HX COCIUHCHHUS
BemiectBa n Matepuaisl B
63 HO]I:(I:e,I[HeBHOﬁ )KIESHI/I 1 bubnuorexa LIOK
https://m.edsoo.ru/00ae3{50
YyelroBeKa
XHUMHUECKOE 3arps3HEHNE bu6nuoreka [IOK
64 OKPY>KaloIen cpebl I https://m.edsoo.ru/00ae4270
Ponp xvumuu B pelieHun bu6nuoreka [IOK
65 AKOJIOTUYECKUX MTPoOIIeM I https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHNE i bubnuorexa [IOK
Y CUCTEeMaTh3alus 3HaHHH https://m.edsoo.ru/00ae0d0a
PeseprubIil ypok. O60061IeHHE bubmuorexa [JOK
67 Y CUCTEeMaTh3alus 3HaHHH 1 https://m.edsoo.ru/00adb33c¢
PeseprubIil ypok. O60061IICHHE bubnuotexa [JOK
68 Y CHCTEMaTH3aIlisl 3HAHUI 1 https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME







