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[TOACHUTEJIbHAA 3AIINCKA

®denepanbHas paboyas TporpaMma MO XUMHH JJIs OOyYarolmuXcsl C 3aepiKKOU
ncuxuyeckoro pazputus (nanee — 3I[IP) Ha ypoBHE OCHOBHOrO 00IIEro oOpa3oBaHUS
MOATrOTOBJIEHA HAa OCHOBE dDenepaibHOr0 rocy/1lapcTBEHHOro 0o0Opa30oBaTENbHOIO CTaHIApTa
ocHOBHOro odmero oopazoanus (I[Ipukaz Munnpocemenusi Poccun ot 31.05.2021 . Ne
287) (nanee — ®I'OC O0O0), DenepanbHON aJaNTUPOBAHHON 00pa30BaTEIbHON MPOrPaMMBbI
OCHOBHOT'O OOIIEro oOpa3oBaHMs ISl OOYYAIOIIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH
3nopoBbs ([Ipukaz Munnpocsemenus Poccun ot 24 Hosiopst 2022 1. Ne 1025), @enepanbHoit
paboueil mporpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHUs MO YYCOHOMY MPEAMETY «XHUMHS»,
@enepalibHOM NpPOrpaMMbl  BOCIUTAHMS, C YYETOM pACOpPENENICHHBIX [0 KjaccaM
MPOBEPSIEMbIX TpeOOBaHUU K pe3ylbTaraMm ocBoeHus DenepalbHONW aJanTHPOBAHHOMN
o0pa3oBarelbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs IS OOYYaKOIIUXCS C
3aIep)KKOM  MICUXMYECKOrO0 Pa3BUTHSM DIIEMEHTOB COAEP)KaHUsI, TMPEACTABICHHBIX B
VYHuBepcaabHOM KomudukaTope mo xumMuu, KoHienmun npernonaBaHusi yueOHOro mpeameTa
«Xumusi» B oOpa3oBarTeNnbHbIX  opraHu3anusax P®, peanu3yomux  OCHOBHBIC
o0u1eo0pa3zoBaTelbHbIE TPOrPAMMBI.

[Iporpamma mo xumMuu pa3paboTaHa C IEIbI0 OKa3aHUs METOAMYECKOW IMOMOIIU
YUMTENIO B CO3/IaHMU paboyeil mporpaMMbl IO yUeOHOMY MTPEIMETY.

VYueOnbiii mpeaMeT «XUMHS» BXOJUT B MPEAMETHYIO 0051acTh «EcTecTBeHHOHAYYHbBIE
npenMeTb». B cucteme ecTecTBEHHOHAYYHOTO 0Opa3oBaHUS XMMUS KaK y4yeOHBIH MpeameT
3aHMMAaeT BaKHOE MECTO B TIO3HAHUM 3aKOHOB MPUPOJIbI, POPMUPOBAHUN HAYUHON KapTHHbI
MHpa, CO3IaHUH OCHOBBI XMMHUYECKHX 3HAHUI, HEOOXOIUMBIX JJIsi TTOBCEIHEBHOM >KU3HH,
HABBIKOB 3JI0POBOrO M 0O€30MacHOro Uisl YelloBeKa M OKpYXKarollell ero cpeabl oOpasa
KU3HU, a TAK)KE B BOCIUTAHUU SKOJIOTMYECKON KYJIbTYPBI.

VYcnemHocTh M3y4eHHMsT XMMHMHM CBs3aHa C OBJIAJIGHUEM XHUMHYECKHM  SI3BIKOM,
COOI0IEHUEM NPAaBUII 0€30MacCHON pabdOoThl MPU BHINOJHEHUH XUMHUYECKOr0 3KCIEPUMEHTA,
OCO3HAHWEM MHOTOYHUCIIEHHBIX CBSA3EH XUMHUHU C IPYTUMH HNPEAMETAMHU IKOJIBHOTO Kypca.

[Iporpamma BkiIO4aeT B ce€0si OCHOBbI HEOPraHMYECKOM M OpPraHMYECKOM XUMUHU.
['maBHOM ueel mporpaMMbl SIBIISETCS CO3/IaHMe 0a30BOr0 KOMITJIEKCAa OMOPHBIX 3HAHUU 11O
XUMHH, BBIPAKEHHBIX B ()OpME, COOTBETCTBYIOLIEH BO3PACTY OOYUYAIOIIUXCSA U UX OCOOBIM
o0pa30oBaTeIbHBIM MOTPEOHOCTSIM.

B copepxaHuum AaHHOrO Kypca MPEICTABICHbI OCHOBOIOJIATAIONINE XUMHUYECKUE
TEOPETUYECKHE 3HaHMWs, BKJIIOYAIOIIME UW3YYEHHUE COCTaBa W CTPOEHHUs BEUIECTB,
3aBUCUMOCTH UX CBOWCTB OT CTPOEHHS, IPOrHO3UPOBAHUE CBOMCTB BELIECTB, UCCIEAOBAHUE
3aKOHOMEPHOCTEH XHUMHUYECKUX I[PEBpAllCHUM W IYyTeW YIpaBICHHUs HUMHU B LEIAX
MOJIy4E€HUSI BEIIECTB U MaTEPHUAJIOB.

TeopeTHueckyl0 OCHOBY HW3yUYEHHS HEOPraHMYECKOW XUMHUH COCTaBJISET aTOMHO-
MOJIEKYJIsApHOE yueHue, [lepuogunueckuit 3akon .M. MenneneeBa ¢ KpaTKUMHU CBEACHUSMU
O CTPOCHHUM aTOMa, BUJAX XUMHUYECKOW CBA3U, 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMUYECKUX
PEAKIIUN.

B u3ydeHun Kypca 3HAUMTENbHAasi POJb OTBOJIUTCS XUMHUECKOMY SKCIEPUMEHTY:
MPOBEJICHUIO TPAKTUYECKUX U JaOOpPaTOPHBIX padOT, OMUCAHUIO PE3YJIbTATOB YUCHUYECKOTO
HKCIIEPUMEHTA, COOJIIOJICHUI0 HOPM U MpaBwil Oe30MacHOM paboTbl B XUMHUYECKOU
nabopaTopuu.



Peanuzanus naHHOM mporpaMmbl B Mpolecce OOyYeHHUs MO3BOJIUT OOyYarouuMmcs ¢
3IIP ycBOUTH KIIIOYEBBIE XMMHUYECKHE KOMIETEHIMU U TOHITh POJIb U 3HAYEHHE XUMHUU
Cpelu APYruX HayK O NPUPOJIE.

N3ydyenne xumuu crnocoOCcTByeT (HOPMHPOBAHUIO Yy OOYYarONIUXCSl HAy4YHOIO
MHUPOBO33pEHUS, OCBOCHHIO  OOIIEHAay4YHbIX METOAOB (HaOmIofeHUEe, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIETTUPOBAHMUE), OCBOEHUIO MPAKTUYECKOr0 MPUMEHEHHsI HAYYHBIX 3HAHUM,
OCHOBAaHHOI'0 Ha MEXIPEAMETHBIX CBA3IX ¢ npeameraMu «OKpyXaromui Mup», «Pusukay,
«buonorusy, «'eorpadusy, «MaremaTuka» u GOpMUPYET KOMIETEHITUN, HEOOXOIUMBIE IS
MPOJOJIKEHUS 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuUMUU  CIIOCOOCTBYEeT  pa3BuUTHIO y  oOydamomuxcs ¢ 3IIP
POCTPAHCTBEHHOT'O BOOOpakeHus!, PyHKIIMOHATBLHON TPAaMOTHOCTH, YMEHHSI BOCIIpUHUMATh
U KPUTUYECKH AaHAJIM3UPOBATh HMH(OpPMAIUIO, MPEACTABICHHYIO B PAa3JIMYHbIX (opMax.
3HAaYMMOCTh TpeaMeTa JUisl pa3BUTUA >KU3HEHHOW KommeTeHIu oOyuatommuxcs ¢ 3I1P
3aKJII0YAETCSl B YCBOEHUU OCHOBBI XMMHUYECKUX 3HAHUM, HEOOXOAMMBIX JIJISl MOBCEAHEBHOMN
’KU3HU; HABBIKOB 3JI0POBOrO0 M O€30MAaCHOTO JJIsi YellOBeKa M OKpY’KaloUlell ero cpeisl
oOpa3a »u3Hu; POPMUPOBAHUH IKOJIOTHUECKOU KYIbTYPHI.

[Iporpamma oTpaxkaer copepkaHue 00y4eHHUs IpeaIMeTy «XHUMHSI» ¢ yYETOM OCOOBIX
oOpa3oBaTelnbHBIX ToTpeOHOCTeN oOyuatonuxcs ¢ 3[1P. OBnageHune y4eOHBIM TIPEIMETOM
«XHUMHUS» TPEICTABIIAET ONPEACICHHYIO TPYAHOCTh it oOyvaronuxcst ¢ 3[1P. Dto cBsizano
C OCOOCHHOCTSIMH  MBICIUTEIBHON JI€ATEIbHOCTH, MEPHUOAMUYECKHUMU  KOJICOaHUSIMU
BHUMaHHUS, MaJbiIM OOBEMOM TaMSTH, HEAOCTATOYHOCTHIO OOIIEero 3araca 3HaHWi,
MOHM>KEHHBIM [103HABATEJIbHBIM MHTEPECOM U HU3KHUM YPOBHEM PEUYEBOTO PA3BUTHA.

Jnst  mpeomoneHUss TPYAHOCTEW B M3yYEHHUHM YYEOHOTO Tpenmera «XUMUA»
HeoOXxoauMa ajanTainus o0beMa W XapakTepa ydyeOHOro marepuaia K IMO3HaBaTeIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaromMXcs, y4eT HX OCOOCHHOCTEW pPa3BUTHS:
UCITIOJIb30BAHUE AIITOPUTMOB, BHYTPUIPEAMETHBIX U MEKIIPEAMETHBIX CBS3€H, IOCTEIIEHHOE
YCIOKHEHUE U3Yy4aeMOro MaTepuaia.

[Ipy wu3yyeHUM XUMUU HEOOXOJUMO  OCYLIECTBISATh  B3aUMOJEWUCTBHE  Ha
MIOJIMCEHCOPHOUN OCHOBE.

Teopernuecknii Marepuan PEKOMEHIYETCS H3ydaTh B IPOLECCE IMPAKTHUYECKOU
NEeATENbHOCTH. BO3MOXKHO BBIACIEHUE OTAEIBbHBIX YPOKOB Ha PEIIECHUE 33/1a4 B CBS3U CO
CIIOKHOCTBhIO aHaiM3a Tekcta oOydaommmucs ¢ 3I[IP. Oprannueckoe eaMHCTBO
NPAKTUYECKOM U  MBICIUTEIBHON JIEATEILHOCTH OOYyYaloluuXcsi Ha YpOKax XHUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO Oa3MCHBIX XUMHUYECKUX 3HAHUU H
ymenuil. Ocoboe BHUMaAHHE NPU H3YYCHUU XUMHUH YACNIAETCS H3YYCHHIO «CKBO3HBIX)»
HOHSTHI ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepHUaa.

[enu 1 3aga4n U3y4eHuUs: yueOHOro npeaMera « XuMus»

OO6mwme nenu n3ydeHus: yaeOHOro npeamera «Xumus» npeacrapieHsl B DenepanbHon
paboueil mporpaMMe OCHOBHOTO o01ero oopaszoBanusi. OHU aKTyaJM3UPOBAHBI C YYETOM
HOBBIX IPUOPUTETOB B CHUCTEME OCHOBHOIO 00mIero oOpa3oBaHMs, HANpPaBIECHHOCTH
OoOy4eHHMs Ha pPa3BUTUE U CAMOPA3BUTHE JIUYHOCTH, POpMUPOBaHUE €€ UHTEIUIEKTa U O0LIeH
KylnbTypbl. OOy4eHHE YMEHHUIO YUUTHCS U MPOAOKATh CBOE 00pa30BaHUE CaMOCTOSATEIbHO
B HACTOAIIlEEC BPEMs SIBIISIETCA OJHOW U3 BAKHEUIIUX (PYHKIUN Y4eOHBIX MPEIMETOB, B TOM
YyuClie U «XUMHANY.



g oOyuaromuxest ¢ 3I[IP, Tak ’xe, kak M JUIsi HOPMAaTHBHO pa3BUBAIOLINXCS
CBEPCTHUKOB, OCBAaMBAIOIIMX OCHOBHYIO 00pa30BATENbHYIO MPOrpaMMy, JOMUHHUPYIOIIEE
3Ha4YeHHE MPUOOPETAIOT TaKUE LENH, KaK:

(opMHUpOBaHUE MHTEJUIEKTYaJIbHO PAa3BUTOW JUYHOCTH, TOTOBOW K COTPYIHUYECTBY,
CaMOCTOSITEILHOMY ~ TMPHUHSTHIO PELIEHUH, CIOCOOHOM amanTHpOBaTbcsa K  OBICTPO
MEHSIIOIIUMCSI YCIIOBUSIM KHU3HU;

HAlpaBJICHHOCTh OOy4YeHHs Ha CHUCTEMATHYECKOe MpUOOILIEHUE y4aluxcs K
CaMOCTOSITEJIbHOM TMO3HABaTEJIbHOW JESITEIbHOCTH, HAyYHBIM MU NPAKTHYECKUM METOAaM
Mo3HaHMs, POPMHUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

obecrieueHue YCIOBHI, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OO0y4YaIOUIUMUCS OIbITa
pa3HOOOpa3HOM AEATENbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KJIFOUEBbIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs Pa3IMYHBIX BUIOB JACSITEILHOCTH,

dopMupoBaHUE YMEHMI OOBSICHATH W OLEHUBATH SIBJICHUS OKPYKAIOIIEro Mupa Ha
OCHOBaHUY 3HAHUH U OTBITA, TIOXYYCHHBIX MTPH U3YUCHUH XUMHUH;

dopmupoBanue y O0OydyarOUIUXCS TYMAaHUCTUYECKUX OTHOIICHUH, TMOHUMAaHMUS
LIEHHOCTH XMMHUYECKUX 3HAHUM JIJIs1 BBIPAOOTKU SKOJIOTMYECKH 1[E1€CO00Pa3HOro MOBEACHHUS
B OBITY U TPYIOBOW AEATETHLHOCTH B LIENSIX COXPAHEHHS CBOETO 370POBbSI U OKPYKAIOIIEH
MIPUPOIHOU CPENBI;

pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX ILIEHHOCTEH, TOTOBHOCTU K
OCO3HAaHHOMY BBIOOpY NMPO( WIS U HANPABIEHHOCTH JaJIbHENIIETO 00yUEHUsI.

Kypc HampaBiieH Ha pelieHHe CIeAYIoIUX 3a7ad, O00ECHEUMBAIOIIUX PEaTH3aIUI0
JUYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIbHOCTHOIO TIOJXOAOB K OOYYEHHIO XHUMHUU
obyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOT'O 00IIIEro 00pa30BaHHUS

¢opMupoBaHME TMEPBOHAYAIBHBIX  CHUCTEMAaTHU3MPOBAHHBIX  MPEACTABICHUN O
BEIIECTBAaX, UX IPEBPALLEHUSAX M NPAKTUYECKOM IMPUMEHEHUU; OBJIAJICHUE MOHATUWHBIM
anmapaTroM U CUMBOJIMYECKUM SI3BIKOM XUMHUU;

OCO3HaHHWE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAayKH Kak OO0JacTH
COBPEMEHHOTO  €CTECTBO3HAHMSA, XHMHUYECKUX TMPEBPALICHUH  HEOPraHWYECKUX U
OpPTaHUYECKUX BEIIECTB KAaK OCHOBBI MHOTHMX SBJICHUN XUBOW M HEXHUBOW MPHUPOIBI;
yryOJieHre IPEeACTaBICHUI O MaTepUaIbHOM €IUHCTBE MUPA;

OBJIAJICHHE OCHOBaMH XMMHYECKOM T'PaMOTHOCTH: CHOCOOHOCTHIO aHAJIM3HPOBATH H
OObEKTUBHO OLIEHUBaTh JKU3HEHHbIE CHUTYyallud, CBSI3aHHbIE C XHUMHUEH, HaBBIKAMU
O0e3omacHOro oOpallieHuss C BEIIEeCTBAMHU, WCIOIb3yeMbIMH B TIOBCEIHEBHOU JKHU3HU,
YMEHHEM aHaJM3UPOBaTh M IUIAHUPOBATh JKOJIOTMUECKH O€30MacHOE IMOBEIEHHE B LENIX
COXpaHEHUs 3710POBbsI U OKPY>KAIOILIEH CPEbl;

dbopmMupoBaHNE YMEHUN YCTaHABIMBATH CBS3H MEXIy peajbHO HaOII0IaeMbIMU
XUMUYECKMMH SIBICHUSMU M TpoOIleccaMH, MHPOUCXOASIIMMU B MHUKPOMHUPE, OOBSICHATH
NPUYUHBI MHOTO00pa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa W CTPOCHHS, a
TaK)Ke 3aBUCUMOCTH MIPUMEHEHHSI BEIIECTB OT UX CBOWCTB;

OpUOOpPETEHUE OIbITa HCIOJIB30BAHUSA PA3JIUYHBIX METOJOB H3YyYEHHUS BELIECTB,
HAOMIOMEHUsI 3a WX TMPEBpAllCHUSIMA TPH TPOBEACHUU HECIOXKHBIX XHUMHUYECKHX
HKCIIEPUMEHTOB C UCIOIB30BAHUEM JIJAOOPATOPHOTO 00OPYAOBAHUS U IPUOOPOB;

dbopMHUpOBaHUE TPEACTABICHUA O 3HAYCHHH XHUMHUYECKOH HayKM W pEIIeHUHU
COBPEMEHHBIX JKOJOTMYECKUX MPOOJeM, B TOM YHCIIE B MPEJOTBPAIICHUN TEXHOTCHHBIX U
HKOJIOTMUYECKHUX KaTacTpod.



Oco0enHocTH 0TOOPA M ajaNTALMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHUHU

OOyuenne y4yeOHOMY TMpenMery «XuMHus» HE0O0XOJUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBHM JJIsl YCBOGHHUS MPOrpaMMHOro marepuaia oOyuatomummucs ¢ 311P.
Bbonbiioe BHUMaHKE TOJKHO OBITH YAEJIEHO 0TOOPY yueOHOro Marepuaia B COOTBETCTBUH C
MPUHITUTIOM JOCTYIMHOCTH TIPH COXpaHEeHWH obOmiero 06azoBoro ypoBHs. OH JOMKEH IO
COJIEp KaHUIO U 00bEMY OBITh aIaNTUPOBAHHBIM i oOydaromuxcs ¢ 3[1P B cooTBeTcTBUM C
UX O0COObIMU 00pa3oBaTeNbHBIMU MOTpeOHOCTAMU. Creayer OOJerdyuTh OBJIAJICHUE
maTepuaioM oOyuatommmucs c 3[IP mocpenctBoM ero JeTalbHOrO OOBSCHEHUS C
CUCTEMAaTUYECKUM [IOBTOPOM, MHOI'OKPAaTHOW TPEHUPOBKOW B IIPUMEHECHUM 3HAHUU C
UCTIIOJb30BAaHUEM  TPHUEMOB  AJITOPUTMHU3ALMKU W  BU3YAIbHBIX  OMOp, OOy4YeHUs
CTPYKTYpPHUPOBAHUIO MaTepHaJIa.

Bonbiioe 3HaueHue AJid MOJHOLUEHHOT0 YCBOGHUS Y4eOHOro Marepuana UMEeT ornopa
Ha MEXIPEIMETHbIE CBS3M BOMPOCOB, M3y4aeMbIX B JJAHHOM KypCe, C TaKUMHU y4E€OHBIMHU
npeameramu kak «l eorpadusy, «Puszuka», «buonorus». Ilo3Bonss paccMaTpuBaTh OJIUH U
TOT 7K€ y4eOHBII MaTepHal ¢ pa3HbIX TOYEK 3PEHHUsS, MEKIIPEIMETHBIE CBSA3H CIOCOOCTBYIOT
€ro JIy4IlIeMy OCMBICICHUIO, 00Jie€ MPOYHOMY 3aKPEIUICHUIO TMOJTYYEHHBIX 3HAHUN W
IIPAKTUYECKUX YMEHUU.

[Ipy moOAroToBKE K YypOKaM YYHTENIb IODKEH MPEeaycMOTpeTh (HOPMUPOBAHHE Y
oOy4JarImuxcsd yMEHHWN aHalu3upoBaTh, CpaBHUBATh, O00OOLIATh HM3y4yaeMbIl Marepua,
IUIAHUPOBATh  MPEIACTOSAIIYI0 paboTy, OCYIIECTBISATH CaMOKOHTposb. Heobxoammo
INOCTOSIHHO ~ CJEAWTh 3a MPaBWIBHOCTBIO PEUYEeBOr0  OQOPMIICHHS  BBICKA3bIBAHUM
oOyuaromuxcs ¢ 311P.

B cBsa3u ¢ 0coOEHHOCTSMHU TOBEACHUSIM JIeATeIbHOCTH, oOydatomuxcs c 3IIP
(pacTOpMOXKEHHOCTh, ~ HEOPraHW30BAHHOCTb)  HEOOXOIUM  CTPOKAWUIIMK  KOHTPOJIb
COOJIIOJICHUSI TIPAaBWJI TEXHHUKH OE€30MAaCHOCTH IPHU MPOBEIACHUU JA0OpPaTOPHBIX PabOT B
XUMHUYECKOM KaOWHETE.

IlpumepHbie BHIbI AesiTeJbHOCTH oOydaromuxcsa ¢ 3IIP, o0ycioBieHHbIe
0co0bIMH 00pa30BaTeJbHBIMH MOTPEOHOCTAMHM M o0ecreYyuBaIOIIUe OCMbICJIEHHOE
OCBOCHHUE COJIePsKaHMU 00pa30BaHUs 1O NpeaMery « XUuMHs»

Conepxanue BHUAOB JesTelbHOCTH oOyvaromuxcss ¢ 3[IP Ha ypokax XuMUU
orpezensercss uX O0coO0bIMH 00pa3oBaTeIbHBIMM MNOTpeOHOCTSIMHU. [loMuMO MIMPOKO
ucnonbzyembix B GOIT OO0 o6uux /yis BceX 00yqaronuxcs BU0B ICSITEIBHOCTH CIEAYET
YCWINTh BUBI JIEATEIHHOCTH, CHCIM(PUYHBIC JUIs JAHHOW KATErOpHH OOYYarOIIMXCH, IS
o0ecIeyeHus OCMBICIEHHOTO OCBOEHHSI COJEp KaHUsI 00pa30BaHMsI MO MPEAMETY: YCUICHUE
IIPEAMETHO-IIPAKTUYECKOM AEATENBHOCTH C aKTUBU3ALMEN CEHCOPHBIX CUCTEM; YEPEIOBAHUE
BUJIOB JICSITENBHOCTH, 3aJCHCTBYIOIIMX PA3JUYHBIE CEHCOPHBIE CHUCTEMBI; OCBOCHHUE
MaTepHalia ¢ OOpoM Ha alrOpUTM; «IIOLIArOBOCTh) B U3yYEHUHU MaTepuaia; UCI0Ib30BaHUE
JIOTIOTHUTENIbHOW BHU3yaJIbHOW OMOpPHI (IJIaHBI, OOpa3Ilbl, CXEMBbI, MIAOJOHBI, OMOPHBIE
tabnuipl). s pazsurust y oOyvatouiuxcst ¢ 3[1P ymenus nenatb BbIBOIbI, (POPMUPOBAHUS
IPaMOTHOTO PEUEBOT0 BBHICKA3bIBAHUS HEOOXOIMMO UCIOIB30BaTh OMOPHBIE CJIOBA M KIIHIIIE.
Oco0oe BHHMMaHHME CleAyeT VYACIUTh OOY4YEHHI0 CTPYKTYPHUPOBAHHUIO MaTepHuala:
COCTaBJICHHE PHUCYHOUYHBIX U BepOalbHBIX CXEM, COCTaBJIEHUE TAaOJIML, COCTaBJICHHE
KJaccuuKau ¢ 0003HAYECHHBIMU OCHOBAaHUSAMHM JJISl KJacCU(UKAIMU M HATMOJHEHUE UX
npUMepaMu U Jp.

[IpuMepHasi TemaTHdeckass MU TEpMUHOJIOTHYecKas Jekcuka coorBerctByer DOII
000.



Hns  obOyuwatoumuxcst ¢ 3I[IP  cymiecTBeHHbIMH — SIBISIOTCS TPUEMBI  pabOTHI ¢
JIEKCUYECKUM MaTepuasioM 1o npeamery. [IpoBoautcs cnenuanbHast padoTa 1o BBEACHUIO B
AKTUBHBIN CJIOBaph OOYYAIOIINXCS COOTBETCTBYIONIEH TepMUHONIOTHH. 3ydaembie TEpMUHBI
BBOJSITCSL HA TOJIUCEHCOPHOW OCHOBE, 00s3aTeNibHAa BHU3yallbHAsl MOJJEP)KKA, AJTOPUTMBI
paboTHI C OnpeneeHneM, OTIOPHBIE CXEMBI JIJIS aKTyaIH3aIlii TEPMUHOJIOTUH.

Mecto yuyeOHOro npeamera « XMMush> B Y4eOHOM ILJIaHe

B cootBercTBUM ¢ DenepanibHbIM rOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTaHIAPTOM
OCHOBHOT'0 0011ero 00pa3oBaHusl Y4eOHBIM MpEAMET «XUMHUS» BXOJWT B MPEAMETHYIO
o0nacTh «EcTecTBeHHOHAYYHbIE IPEIMETBI» U SIBISIETCS 0053aTeIbHBIM ISl U3y4EHUS.

VY4eOHbIM TUIaHOM Ha €€ U3ydeHue oTBeAeHO 136 yueOHbIX YacoB — 0 2 4 B HEJEINIO B
8 1 9 kaccax COOTBETCTBEHHO.

Conepxanue ydeOHOro mnpeamera «XuUMHsS», NpeacTtaBieHHOe B DeaepabHOM
paboueit mporpamme, coorBerctByer ®I'OC OOO, pazpaborano ¢ yuerom DenepalbHON
OCHOBHOW 00pa30BaTENbHOW MPOrpamMMbl OCHOBHOT'O OOIIEro OOpa3oBaHUsl MO y4yeOHOMY
npeaMery  «Xumusa», coorBercTByer  DenepanbHOM — aJanTUPOBAHHOM  OCHOBHOU
o0pa3oBaTeIbHON MPOrpaMMe OCHOBHOT'O 00IIero 00pa3oBaHusi 00YYAIOIINXCS C 3a/IEPIKKOM
MICUXUYECKOTO PA3BUTHSL.

COAEPKXAHUE OBYUYEHMUS B 9 KIIACCE

BeniecTtBo n XxumMuueckasi peakius

[lepuogmueckut  3akoH. Ilepuomnueckas cucTeMa  XUMHUYECKHUX  DJIEMEHTOB
. 1. MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTA B U3MEHEHUU CBOMCTB XMMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOAOB, KAJIMS, KAIbIUA M UX COCAWHEHUN B COOTBETCTBUU C
MOJIOKEHUEM 3JIEMEHTOB B [leproandeckoil cucTeMe U CTPOCHUEM X aTOMOB.

CtpoeHue BenecTBa: BUIIbI XMMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PELIETOK,
*3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTALIUYCCKON PEMIETKY U BUAA XUMHYECKOU
CBSI3U.*

Knaccudukanus u HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB (MEXAYyHapoaHas H
TpUBUAJIbHAS). XMMHUYECKHE CBONCTBAa BEIIECTB, OTHOCAILIMXCS K Pa3IUYHBIM Kjaccam
HEOPraHUYECKHUX COCIMHEHUM, TCHETUUECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XUMUUECKMX pEAKIHUi MO pPa3IUYHBIM MpHU3HaKaM (M0 YHUCIYy |
COCTaBY YYaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHUIO
CTEMCHEH OKHUCICHHSI XUMHUUYECKHUX DJJIEMEHTOB, *MO O00paTUMOCTH, IO YYaCTHUIO
KaranuzaTopa).* DK30- 1 SHIOTEPMHUYECKUE peakiuu. *TepMoOXuMruiecKue ypaBHeHus. *

*[TonsiTue O CKOpOoCcTH XUMHUYeCKOM peakuuu. IloHarue o0 o00paTuMbIX H
HEOOPATUMBIX XUMHUUYECKUX peakiusX. [IoHATHE O TOMOTE€HHBIX U F€TEPOreHHBIX PEaKIIMIX.
[loHsATHE O XMMHUYECKOM paBHOBeCHMH. (CMeENIeHME XHMHYECKOro paBHOBecHs. DaKTOpHI,
BIIUSIONIME HA CKOPOCTh XUMUUYECKON PEAKIMK U MOJI0KEHNE XUMUUECKOTO paBHOBECHS. ™

OKHCITUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIINHU, JJICKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTaHOBUTENBHOU peakinu. CoCcTaBIeHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIuii ¢ UCIIOJIH30BAaHUEM METO/1a DJIEKTPOHHOTO OaaHca.
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Teopust 3JIEKTPOJUTUYECKON NUCCOLMALUU. JIEKTPOJIUTHYECKAsT JUCCOLMALINS.
DIEKTPOIUTHI U HEAJIEKTPOJIUThl. KaTuoHbI, aHMOHBI. *MexaHu3M AUCCOIMAaIiU BEIIECTB C
pPa3IMYHBIMUA BHJIAMH XUMHYECKON CBA3U. lloHsiTHE O cTeneHu auccounanuu.*CuiibHbIe U
cia0ble SJIEKTPOJIUTHI.

Peakimun moHHOTO OOMEHa. YCIOBHS MPOTEKAHUS PEAKIM HMOHHOTO OOMeHa a0
koHUA. [losHBIE WM COKpall€HHbICE HWOHHBIC YPaBHEHUS peaKIUhA. XUMHYECKHE CBOWCTBA
KHUCJIOT, OCHOBAaHUM M COJIEH B CBETE MPEICTABICHUIN 00 3JEKTPOIUTUYECKON JUCCOIUALINH.
Cpena pactBopa. KadecTBeHHbIe peakiui Ha KAaTHOHBI M AaHHWOHBI: XJIOpUI-, OpoMHI-,
noaua-, cyinbdar-, KapOoHaT-, cuiauKar-, ¢ochar- aHWOHBI; TUIPOKCUJ-UOHBI; KATUOHBI
aMMOHUSI, MarHusi, KaJblus, adtoMuHusi, xene3a (2+) m (3+), meaum (2+), muUHKa,
IPUCYTCTBYIOILIKE B BOJAHBIX PACTBOPAX.

XUMUYECKUM AKCTIEPUMEHT: 03HAKOMJICHUE C MOJACISIMU KPUCTAJUTMYECKUX PEHIETOK
HEOPTraHUYECKUX BEIIECTB — METAUIOB M HeMeTauioB (rpadura M amMasa), CIOKHBIX
BEILIECTB (XJIOpUJA HATPHUs); UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTU XUMHYECKOM PEaKIIUU OT
BO3JICHCTBUSl  PA3IMUYHBIX (DAKTOPOB; HCCIICIOBAHHE DJIEKTPOIIPOBOJHOCTA PACTBOPOB
BEIIECTB, IMpOIlecca JUCCOIMAIIMA KHUCIIOT, IIeNoued U coieil (BO3MOXKHO HCIOIb30BAHUE
BHJIEOMATEPHUAJIOB); MIPOBEACHHUE OMBITOB, WILTIOCTPUPYIONTUX MPU3HAKU MPOTEKAHUS PEAKIIUI
MOHHOTO oOMeHa (0Opa3oBaHHE OCaJKa, BBIJCICHHE Ta3a, 00pa3OBaHUE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPhl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui  (ropeHwue,
pPEeaKIMU Pa3IOAKEHUS], COCAMHEHNS ); paClIO3HABAaHUE HEOPTAaHUYECKUX BEIECTB C MOMOIIbIO
KAueCTBEHHBIX PEAKIUI Ha HOHBI; PENIEHNE SKCIIEPUMEHTAIIbHBIX 33/1a4.

Hemerasmibl u ux coegnuHeHUs

OO6miast xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHn okucienus. CtpoeHrne M (pU3MUYECKHUe CBOMCTBA MPOCTHIX BEIIECTB — TajOrEHOB.
XUMHUYECKHE CBOMCTBA Ha MpUMeEpe XJIopa (B3auMOJIEUCTBHE ¢ METa/lIaMU, HEMETaNIaMUA —
BOZIOPOJIOM M KUCIOpOJOM, *menoyamu™). XmopoBomopoa. ConsiHast KUCIOTa, XUMHUYECKHE
CBONCTBa, *momyuyenue®, npumenenue. *JleficTBue Xjopa W XJIOPOBOJOPOAA HAa OPraHU3M
yenoBeka.* BaxkHeilne XJI0puabl U UX HaXOXKJIEHUE B IPUPOJIE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUS aTOMOB
KHUCTIOPO/Ia U Cephl. XapaKTepHbIE CTEIIEHH OKUCIICHUS.

CrpoeHne u (Qu3nyecKHe CBOMCTBA NPOCTHIX BEHIECTB — KHUCIOPOAA U  CEpPHI.
AmnnorporniHble  MoaudUKanMKU - KHCIopoAa H  cephl. XHUMHYECKHE CBOKMCTBA  CEpbI
(B3ammojeiicTBue *c HeMeTallaMU™* — BOJOPOJIOM M  KHCIOPOJOM, METaJJIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM Kkwucioramu).* CepoBOIOPOa: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHME CBOWCTBA (KUCJIOTHBIE W BOCCTAHOBUTEIbHBIE CBOMCTBA).
Oxcunbl cepbl Kak MPEACTAaBUTENM KUCIOTHBIX OKCHIIOB. CepHas KHCIIOTa: (PU3HYECKHE H
XUMHUYECKHEe CBOMCTBa (00mue u crnenuduaeckue). Comu CepHOM KUCIOTHI, Ka4eCTBEHHAS
peakuus Ha cynb@aT-uoH. CepHUCTass KUCIOTA. *XUMHUUYECKUE PEaKLnu, Jie)Kalllue B OCHOBE
MIPOMBITINIEHHOTO CIOco0a TMOMy4YeHusT CEepHOM KHUCIOTHL* HaxoxaeHue cepbpl u €€
coenuHenuid B npupone. IlpuMeHeHue ceppl M €€ COEQUHEHUH B OBITY U B
MPOMBIIIEHHOCTH. *XHWMHUYECKOE 3arpsi3HEHHUE OKPYXKAIOLIEH Cpellbl COEAMHEHUSIMU CEPbI
(KUCOTHBIE TOXK/IH, 3aTps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MpeaoTBpaIieHus. *

OO6miast xapakrepucTuka 371eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u (pocdopa, xapakTepHbIe CTSIICHH OKUCICHUS.

A30T, pacnpocTpaHeHHME B Tpupone, (puMyeckue U XUMHUYECKHE CBOMCTBA
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(B3auMOJIEHCTBHE C METAINIaMU U HEMETAJNIaMH - KHCIOPOAOM U BOAopoaoM). Kpyrosopot
azota B mpupoje. AMMHAK: (QU3MUECKHE U XUMUYECKHE CBOMCTBA (OKUCIEHHE, OCHOBHBIE
CBOMCTBA BOJHOTO pacTBOpa), *momyueHue®™u npumenenue. Conu aMMOHHUA: COCTaB,
¢du3nueckue M XMMHUYECKHE CBOMCTBa (paslioKeHHE, B3aMMOJCHCTBHE CO MIEIOYaMHu),
npuMmeHnenue. KauecTBeHHast peakiys Ha HOHBI aMMOHHMsI. A30THasi KUCJIOTa, e (pru3nuecKkue
U XUMHUYECKHe CBOMCTBa (001mume u crenuduueckue), *nomyuenue. *Hurpatsl (paznoxeHue).
A3zotucras kuciorta. Mcnoiab30BaHHE HUTPATOB M COJIEH aMMOHUS B KaUE€CTBE MHUHEPATIbHBIX
yaoOpeHuil. *XUMHUYECKOe 3arpsi3HEHHE OKPYXKAIOIIeH Ccpefbl COSAMHEHHSMHU a30Ta
(KUCIOTHBIE TOXKIH, 3arps3HEHUE BO3AyXa, TOYBBI M BOJIOEMOB). *

®ocdop, *ammorpomnbie Moaudukanuu (ocdopa,*Ppuzndeckue U XUMHUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METAJIJIaMHU, HEMETaUIaMH, *KOHIIEHTPUPOBAHHBIMHU a30THOMN
u cepHoil kucnmoramu).* Oxcun docdopa (V), oprodocdopHas kuciora: pundeckue u
XUMHUYECKUE CBOMCTBA, *monydeHue.**[1oHsATHE O MUHEPATBHBIX YIOOPEHUSIX: HUTPAThl U
docdarel. TloHssiTHE O KOMIUIEKCHBIX yaoOpeHusx.* OOImas XapakTepUCTUKa SJIEMEHTOB
IVA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB YIJIepoJa W KpeMmHus. BaneHTHOCTh U
XapaKTepHbIE CTEMEeHU OKHCICHUS AaTOMOB YIJIepoja M KpeMHusa. PacnpoctpaHeHue
yIaepoJa B MPUPOAE, XapaKTEPHbIE CTEIIEHN OKUCIEHUSI.

VYrnepon, amtorpornHeie Moaudukamuu (rpadut, anMas), GU3NIECKUue U XUMUIECKUE
CBOMCTBAa NPOCTHIX  BEIIECTB  (B3aUMOJIEWCTBHE C  METaUIaMH, HEMETaJllaMH,
*KOHIICHTPUPOBAHHBIMH a30THOW U CepHOM Kuciotamu)*. Ajcop6mus. Kpyrosopor
yraepoga B mnpupoge. Okcuipl yriepona, ux (U3MUECKHME M XUMHYECKHE CBOMCTBA,
MOJIyYeHUE U MPUMEHEHHE, JIEUCTBUE HAa OPraHu3M 4eJoBeKa. *IDKOJOrMYeCKUe MpOoOJIeMBbI,
CBs3aHHBIE ¢ oOkcuaoMm yriepoaa(lV); rumoresa rio0anbHOrO MOTEIVICHUS KIMMATa;
napHUKOBBIN 3(hdexT.* YronpHas kucimora U e€ coiu, X (U3HUECKHME U XMUMHUYECKHE
CBOWMCTBa, *moilydeHue u mpuMeHeHue.*KadecTBeHHas peakiys Ha KapOOHAT-WOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CETLCKOM XO03SHCTBE.

OOmume npencraBieHus 00 OCOOCHHOCTSAX COCTaBa W CTPOEHUST OpPraHUYECKUX
COeIMHEHUH yriiepoAa (Ha mpuUMEpe MeTaHa, 3THIICHA, 3TAHOJA, YKCYCHOM KHUCIOTHL. *Mx
cocTaB M xuMuyeckoe cTpoeHue. Knaccudukanus opranmdeckux seniectB.® Ilonarue o
OMONIOrMYecKd Ba)XKHBIX BEIIECTBAX: JKUpPaX, OeNKax, YrJeBOJAaX — M UX PONU B KU3HU
yenoBeka. *MaTrepualibHOE €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUMHEHUM. *

Kpemnuii, ero ¢pusnyeckue 1 XUuMHUYECKUE CBOMCTBA (HA MpUMEpPE B3aUMOACHCTBHUS C
MeTaJIaMd M HeMeTaulamH), *mnonydenue® wunpumenenue.*CoeuHEeHUs KPEeMHHUS B
npupoae. OO6mme npencrabienus o0 okcuzae kpemHusA(IV) u KpemHHEBON KuCIOTE.
Cunukarpl, ¢uU3MUECKHEe W XUMHYECKHUE CBOWMCTBA, IMONYYCHHE W TMPUMEHEHHE B OBITY,
IPOMBIIIJIEHHOCTH (B MEIUIIMHCKOM, 3JEKTPOHHOM, CTPOMUTEIBHOW W Jp.). Bakueimme
CTPOUTEIIbHBIE MaTepHuasbl: KEpaMuKa, CTEKIIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiemsl
0€30MacHOr0 UCTIOIb30BAHUS CTPOUTEIIBHBIX MAaTEPUATIOB B TTIOBCEAHEBHOM KU3HU. *

XHUMHUUYECKUN IKCIIEPUMEHT: U3ydyeHrne 00pa3l[0OB HEOPTaHUYECKUX BEUIECTB, CBOMCTB
COJITHOW KHCJIOTHI; TTPOBEJACHUE KAYECTBEHHBIX PEAKINi Ha XJIOPHUA-UOHBI U HAOIIOACHUE
NPU3HAKOB UX NPOTEKAaHUs; OMBITHI, OTpaxkaroume (Qpuanyeckrue U XUMUYECKHE CBOMCTBA
TaJIOTEHOB W WX COEAMHEHUH (BO3MOXKHO  HCIIOJb30BAHME  BHJIEOMATEPHUANIOB);
O3HAaKOMJIEHHE ¢ 00pa3laMu XJIOPUAOB (TaJOr€HHIOB); O3HAKOMJIEHUE ¢ 00pa3liaMu CEpbl U
e€ coeMHEHUsIMU (BO3MOKHO MCIIOJIb30BaHME BUIEOMATEpUaIOB); HAOIIOJEHUE Mpolecca
oOyTIMBaHUsl caxapa TOJ JIEWCTBUEM KOHIICHTPUPOBAHHON CEPHOM KHCIOTHI; M3yUCHHE
XUMHUYECKUX CBOMCTB pPa30aBICHHON CEPHOM KUCIOTHI, MPOBEACHUE KAUECTBEHHON peaKinu
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Ha cynb(aT-uoH W HabOIoeHNe TpU3HaKa e€ MPOTeKaHus; 03HAKOMJICHHE ¢ (PU3UYIEeCKUMU
CBOMCTBaMHM a30oTa, ¢ochopa U HUX COEAUHEHUH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), 00pa3iiaMu a30THBIX U POCHOPHBIX yIOOPEHUIT; MOTyYeHne aMMHUaKa
M3y4EeHHUE €0 CBOWCTB; MPOBEJACHUE KaUYECTBEHHBIX PEAKIMi Ha MOH aMMOHUS U Qocdar-
MOH ¥ U3YYCHHE NPHU3HAKOB HX MPOTEKaHUsS, B3aUMOJEHUCTBHE KOHIICHTPUPOBAHHOMN
a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIB30BAaHHE BHEOMATEPUAIIOB); H3YUYCHHE
MOJeNIel KPHUCTAIUTMUECKUX PEImETOK anmasza, rpaduTa; O3HAKOMIICHHE C IPOILIECCOM
a71copOLMK pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHUBOrasa;
MOJTydYeHHE YTIJICKUCIIOr0 Ta3a M M3y4YeHHE €ro CBOWCTB; MPOBEIECHHWE KadeCTBEHHBIX
peakiuii Ha KapOOHAT- W CHJIMKAT-MOHBI W M3yYEHHE TMPHU3HAKOB HX MPOTEKAHUS;
O3HAKOMJICHHE C NPOAYKITUEH CWJIMKATHOM IPOMBINIICHHOCTH; pelieHue
AKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxkHeline HeMeTalIbl U UX COSTUHEHUS.

Metajuibl ¥ UX COETUHEHUS

OO6mras XapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HAa OCHOBAHUHM HX
nonoxkeHuss B llepuonmueckon cucreme xumuueckux siaemeHToB /. M. Menaeneera u
cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTraimnyeckas CBsI3b W METALUIMYECKas
KpUCTaJUIMYECKass  peleTKa. ODJIEKTPOXMMHYECKUN  psifi  HANpsOKEHUH  METallIoB.
duznyeckue U XUMUYECKHEe CBOMCTBAa METANIOB (B3aUMOJICUCTBHUE C KUCIOPOIOM, BOJIOM,
kucioramu). *OO0mmue crnocoObl MOTydeHusT MeTauioB. [loHSATHE O KOPPO3WH METAILIOB,
OCHOBHBIE CMOCOOBI 3alUThl WX OT Koppo3uu. CruiaBbl (CTallb, YYTyH, TIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIEHHOCTH. *

[llenounsie Metamibpl: nosiokeHue B llepuonndeckoi cucTeMe XUMHUYECKUX
aneMeHToB /1. 1. Menneneesa; crpoenue aromoB. Haxoxnenue B npupoae. Ousznueckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe Hatpus U Kanus). OKCHUIIbI U TUAPOKCUABI HATPUSI U
kanud. [[puMeHeHre meno4YHbIX METAJIJIOB U UX COCTUHEHUM.

[[{eroyHO3€MENBHBIE METAJUIBI MarHui M KaJbLWW: IONoKeHue B llepmonnueckon
cucremMe xuMmudeckux aneMeHToB [[. . MenneneeBa; cTpoeHHe UX aTOMOB; HAXOXKJICHUE B
npupone. Dusnueckue M XUMHUYECKME CBOWCTBA MarHus W Kanblus. Baxnenmmue
COeNMHEHUs Kalblus (OKCHI, TUAPOKcHI, coyik). *IKECTKOCTh BOABI M CIOCOOBI €&
yCTpaHEHUs. ™

AsromuHnii: nonoxenue B Ilepuonnueckoin cucreme xumMudeckux snemeHToB /. M.
MeHieneeBa; CTpOEGHHE aTOMa; HaxOoXAeHue B npupoge. PuU3NUECKHEe U XUMHUYECKHE
CBOMCTBa afOMUHMSA. AM(OTEpHBIE CBOWCTBA OKCUJIA U TUAPOKCHUIA ATFOMUHUS.

Kenezo: momoxkenne B Ilepuoguyueckorl cHCTeME XHUMHUYECKUX DJIEMECHTOB
1. 1. MenzeneeBa; CTpOCHUE aTOMa; HaXOXKIAEHUE B npupojae. OuU3nueckue U XUMUYECKUE
CBOMCTBa Jkelie3a (B3aMMOJICHCTBHE C MeETaJlaMH, KHUCJIOTaMHd U coisiMH). OKCHBI,
ruapokcusl u conn xkenesa(ll) u xenesa(lll): cocras, cBoiicTBa u *nonydeHue. ™

XUMUYECKUN SKCIEPUMEHT: O03HAKOMJICHHE C 00pa3liaMM METaJIJIOB M CIUIABOB, UX
(U3HYECKUMHU CBOWCTBAMH; H3YYCHHE pPE3YJIbTATOB KOPPO3WH METAIOB (BO3MOXKHO
UCIOJIb30BaHUE BHUIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJEUCTBHSI OKCHAA KajablUs M
HaTpus C BOJAOW (BO3MOXKHO KCIOJIb30BAHHE BHJICOMATEPHUAIIOB); UCCIEIOBAHUE CBOWCTB
KECTKOM BONBI; Tpollecca TOpPEHHUs XKeje3a B KHUCIOpoAe (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); TMPHU3HAKOB NPOTEKAHWS KA4YE€CTBEHHBIX pEaKIMid Ha HOHBI (MarHusl,
Kanblus, amroMunus, 1uHka, xenesa(ll) u sxenesa(lll), menu(Il)); nabnrogeHne u onucanue
IOPOLIECCOB OKpAallMBaHUsl IUIAMEHM HMOHAMHM HATpus, Kajlusg M KaJlblUs (BO3MOXHO
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UCIIOJIb30BaHUE BHUJIEOMATEPUAIIOB); HCCIeq0BaHUe aM(pOTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHHUS M THUJIPOKCUIA IMHKA, PEIICHUE OSKCIECPUMEHTAJIbHBIX 3a7ad MO0 TEME
«Baxuenmune MeTaJUIbl U UX COSITUHEHUS.

XUMHS ¥ OKpYyKarolias cpena

*HoBble MaTepuaibl U TeXHOJIOrMHU. BelecTBa U MaTepualibl B TOBCEIHEBHOM KU3HU
YyeloBeKa. XUMHUS W 3/10pOBbe. be3omacHoe HCHoNb30BaHUE BEUIECTB U XUMHUYECKUX
peakuuii B ObITy. IlepBas moMompb Npu XUMHUYECKHUX OXKOrax M oTpaBieHHsX. OCHOBBI
AKOJIOTUYECKON rpaMOTHOCTH. *

*XuMuuecKkoe 3arpsA3HEHUE OKpyXKarlled cpeabl (mpenenbHas — JOIyCTUMas
koH1eHTpanus BemiecTB — [1JIK). Ponbs xumun B perieHun sK0I0ru4eckux npooiem. ™

*[IpupoaHbIe UCTOYHUKH YIIEBOAOPOIOB (Yroib, MPUPOIHBIN ra3, HEPTh), MPOLYKTHI
UX MepepaboTKH, UX POJIb B OBITY U MPOMBIIIIIEHHOCTH. *

XHUMHYECKUI SKCHEPUMEHT: M3y4YeHHEe OOpaslloB MaTepuaioB (CTEKIIO, CIUIaBbI
METaJIJIOB, IOJIMMEPHBIE MaTepHUabl).™

MexnpenMeTHbIe CBSI3H

Peanuzanus MeEXNpeaMETHBIX CBsi3ed TMpW  U3YYeHUHM XuMHH B 9 Kiacce
OCYIIIECTBIISIETCS] Yepe3 HCIOJIIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TMOHSATHH, TaK U
MOHATUMN, SIBJSIOMIMXCS CHUCTEMHBIMH JUISI OTHAEIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOI'O
[UKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIC TMOHSATHUS: HAay4HbIM (hakT, TUMOTE3a, 3aKOH, TEopus,
aHalu3, CHUHTe3, Kilaccudukamus, MEepUOJUYHOCTb, HAOIIOACHUE, DKCIEPUMEHT,
MOJICIUPOBAHKUE, HW3MEPEHHE, MOJACNb, SBJICHHUE, NAPHUKOBBIA S(PQEKT, TEXHOIOTHS,
MaTepHaIbl.

®duzuka: Marepus, aToOM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, OJCKTPUYECKUN 3apsi, NPOBOJHUKU, MOTYNPOBOTHUKH,
IURJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOsIHUE BEIIEeCTBA, ras,
pacTBOp, PacTBOPUMOCTH, KPUCTAJUITMUYECKAs PEMIETKA, CIUIaBbl, (pU3MUECKHe BETHYWHBI,
€IMHULIBI U3MEPEHUs, KOCMHYECKOE MPOCTPAHCTBO, TUTAaHETHI, 3BE3bI, CONHILE.

buonorusi: porocunTes, AbixaHue, buocdepa, sKocucTeMa, MUHEpaJIbHbIE YI00peHus,
MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATETIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIE MOPOJbI, MOJE3HBIC
HCKOTaeMble, TOIUTUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YYEBHOI'O ITPEIMETA « XMW »
HA YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHIMA

B nienom pesynbrathl ocBoeHus odyuaromumucs ¢ 311P yuebnoro npeamera « XuMusi»
JIOJKHBI COBIIAJIATh ¢ pe3ynbTaTamu depepanbHoil pabodeil mporpaMMbl OCHOBHOTO OOIIETO
oOpa3oBanus. Hanbonee 3HaUMMbIMU SBIISIOTCS:

JIMYHOCTHBIE PE3VJIBTATHI:

JImaHOCTHBIE pPE3yNabTAaThl OCBOCHMSI MPOTPaMMbI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTUTAIOTCS B XO0/A€ OOy4YeHMs XMMHM B €IWHCTBE Y4eOHOM M BOCIUTATEIHHOM
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JESATENbHOCTH B COOTBETCTBUHM C TPAJAMIIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU, NMPUHATHIMU B OOILECTBE MpaBWIAMH U HOpPMamu
MOBEJIEHUSI M CIOCOOCTBYIOT MpOIECCaM CaMOINO3HAHMSI, CaMOPa3BUTHS M COLMAIU3aLUU
00y4Jarommxcs.

JIMYHOCTHBIE PE3YNIBTATHl OTPAXKAIOT TOTOBHOCTh OOYYAOIIHUXCS PYKOBOACTBOBATHCS
CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX OPUEHTAILIMN U PACIIMPEHUE ONbITA JIEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpuoTHYECKOro BOCIIUTAHUS:

LEHHOCTHOT'O OTHOILIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHUYECKOMY U
HAay4YHOMY HAacJIeJIMI0, TTOHUMAaHMs 3HAYEHUsT XUMUYECKOM HAyKH B >KM3HU COBPEMEHHOIO
o0I11eCcTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOIN MHGOPMAIIMEH O MEPENOBBIX TOCTUKEHUSIX U
OTKPBITUSIX MUPOBOW U OTE€UECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
yCTpOICTBE MUpa U OOIIECTBA;

2) rpa’kJJaHCKOTI'0 BOCIIUTAHUSA:

IIPEICTABICHNS O COLMAIBHBIX HOPMAaxX M NPABWIAX MEXINYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHBE, = KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-UCCIIEI0BAaTENbCKOM, TBOPYECKOW W JIPYIrUX BHUAAX NEATEIbHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOM COBMECTHOW JEATEIBHOCTH IPU BBITOJIHEHUHM YYEOHBIX, MO3HABATEIIBHBIX
3a/lay, BBIMOJIHEHUH XUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEMJICHUSI K B3aUMONOHMMAHHMI0O M B3aWMMONOMOIIM B Tpolecce ATOH ydeOHOI
JESTENbHOCTH, TOTOBHOCTH OILICHMBATh CBOE MOBEAEHUE M TMOCTYIKH CBOMX TOBapHIIEH C
MO3ULIMK HPABCTBEHHBIX U IMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUI MOCTYNKOB;

3) IEHHOCTH Hay4YHOI'O TO3HAHUS:

MHUPOBO33PEHUYECKUX TPEJCTABICHUA O BEIIeCTBE M XHWMHUYECKOM peakiuH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIIMX OCHOBY JUIS
NOHMMAHUSl CYIIHOCTH HAy4YHOW KapTUHBI MHpa, TNPEJICTaBIeHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUs MPUPOJbI, B3aUMOCBS3SX YEJIOBEKA C MPUPOJHON Cpenou, o
POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIX MOTHUBOB, HAMNPABJICHHBIX HAa MOJyYEHHE HOBBIX 3HAHUM MO XWMHH,
HEOOXOUMBIX JJIs1 OOBICHEHUS HA0JII0/IaeMbIX ITPOLIECCOB U SIBIICHUIA;

MO3HABATEIbHON, HMHMOPMALMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOATENbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOW JIMTEPATypOH,
JOCTYITHBIMHU TEXHUYECKUMH CPEJCTBAMU UH(POPMAIITMOHHBIX TEXHOJIOTUIA;

UHTEpeca K 00YYeHHIO U MO3HAHUIO, JTI0003HATENbHOCTH, TOTOBHOCTH U CIIOCOOHOCTH
K camMo00pa30BaHUIO, MPOEKTHON U HCCIENOBATENIbCKOW NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIPaBJIECHHOCTH U YPOBHS O0yUEHHUS B TalIbHEUIIIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBbSL:

OCO3HAaHMsI LEHHOCTH HW3HH, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKM Ha 3/10pOBbIA 00pa3 >KU3HU, OCO3HAHUA MOCIEIACTBUA M HENPUSATUS BPEIHBIX
MPUBBIUCK (YIOTPEOICHUS aJIKOTOJIS, HAPKOTUKOB, KYPEHUS ), HEOOXOAUMOCTH COOJTFOICHUS
npaBwil 0€30MaCHOCTHU MPHU OOpAIIEHUH ¢ XMMHUYECKMMU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) TpyZAOBOTO BOCTIMTAHMUS:

MHTEpeca K MPAKTHUYECKOMY H3Yy4YeHHMIO mpodeccuid UM TpyAa pa3IuyHOro poja,
YBaXEHUE K TPyAYy M pe3yibTaTaM TPYAOBOM JEITEIBHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHUS] TMPEAMETHBIX 3HAHUW [0 XUMHUH, OCO3HAHHOTO BHIOOpA HHIUBHUIYaTbHOU
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TPAEKTOPUU MPOJIOIKEHHS] 00pa30BaHUs ¢ YUETOM JIMUHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIemHoW mnpodeccuoHaIbHOM
JEITENBbHOCT W Pa3BUTHUA HEOOXOJUMBIX YMEHUM, TOTOBHOCTH QJalTHPOBATHCA B
npodeccuoHaIbHOM cpee;

6) 9KOJIOTUYECKOr0 BOCIIMTAHUS:

HKOJIOTHYECKHU 1E€71€CO00Pa3HOr0 OTHOILIEHUSI K MPHUPOAEC KaK MCTOYHUKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, IOHUMAaHUS IIEHHOCTHU 3/I0POBOr0 U Oe30macHoro odpasa
’KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PH3WYECKOMY U TICUXUYECKOMY
3I0POBBIO, OCO3HAHMS IIEHHOCTH COOJIFOACHUS TIpaBUl OE30MaCHOTO MOBEICHUS TIPU padoTe
C BEIECTBaMHU, a TAKXKE B CUTYaIUsIX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUA, MOTyYaeMble IPU U3YUCHUH XUMHH, JJI1 PEIIeHUs
3a/1a4, CBA3AHHBIX C OKPYKAIOIIEN MPUPOAHON CPEAON, OBBIIIEHUS YPOBHS DKOJIOTHUECKON
KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO XapakTepa SKOJOTMYECKHX IMpoOJeM M MyTedl Hux
peIlieHus MoCPEACTBOM METOIOB XUMUH;

HKOJOTUYECKOTO MBIIUICHUSI, YMEHHS PYKOBOJICTBOBAaThCS MM B I0O3HABaTEJIbHOM,
KOMMYHUKATUBHOW U COLIMATIbHOU IPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3yabTaTbl OCBOEHHUS 00pa30BaTEbHON MPOrpamMMbl MO XUMHUU
OTpaXkaroT OBJIAJICHUE YHUBEPCAIbHBIMH ITO3HABATEIBHBIMU JEHCTBUSAMHU, B TOM YHUCIIE:

1) Ga30BbIC TOTHYECKHE CHCTBHS:

BBISIBIISITH TIPUYMHBI U CJIEJICTBUS MPOCTHIX XUMHUECKUX SBJICHHUIA,

OCYIIECTBJISITh CpPaBHEHUE, KJIACCU(DUKAIMIO XWMHUYECKHUX BEIIECTB MO 3aJaHHBIM
OCHOBAHUSAM U KPUTEPUSIM JIJI1 YKa3aHHBIX JIOTUYECKUX OIepalluii;

CTPOUTH JIOTMYECKOE CYXICHHUE IOCJIE MPEABAPUTEIHLHOIO aHallu3a, BKIHOYAIoIee
YCTaHOBJICHHE MPUUUHHO-CIIC/ICTBEHHBIX CBSI3EH

CO3/1aBaTh, MPUMEHSTHh M MPEOOPa30BBIBATh 3HAKU U CUMBOJIBI, MOJCIIN U CXEMBI JJIs
perieHrs y4eOHbIX U MO3HaBaTENIbHBIX 33/1a4 C MOMOIIBIO Me/1arora;

MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE XMMHUECKUX MTPOLIECCOB U UX MOCIIEICTBUS;

2) 0a30BBIE UCCIIEAOBATEILCKUE TCHCTBHS:

C MOMOIIbIO TIeJarora MPOBOJIUTh XUMHUUECKUN OIBIT, HECIIOXKHBIA IKCIEPUMEHT, JJIsI
YCTaHOBIICHUSI OCOOCHHOCTEH OO0BEKTa H3YYCHHs, MPUYMHHO-CIECACTBEHHBIX CBSI3EH U
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

C TIOMOINBIO TIEAAarora Wik CaMOCTOSITENbHO (GOPMYIUPOBATH OOOOIICHNUS W BBIBOJBI
10 pe3ysbTaTaM MPOBEIECHHOT0 HAOJIOICHHUS], OIIBITA,

3) pabota ¢ uHpopMaIUEHi:

BBISIBIISATh  IeUIIMTHI  MHGOPMAIMH, JIAaHHBIX, HEOOXOMMMBIX I PEIICHUS
MOCTABJICHHOM 3a]1a4Wu;

npeoOpa3oBeIBaTh WHGOPMAITUIO W3 OJHOTO BUJA B ApYyrou (TabiMily B TEKCT H
mp.);

UCKaTh WJIM OTOUpaTh WHGOpPMALMIO WA JaHHBIE U3 HCTOYHUKOB C YYETOM
MPEJIOKEHHON yIeOHOM 3a/1a4M U 3aJaHHBIX KPUTEPUEB.

OBnaseHne yHUBEPCAIbHBIMU YYEOHBIMH KOMMYHUKATUBHBIMU JEUCTBUSIMU:
OpPraHU30BBIBAaTh y4e€OHOE B3aMMOJIEUCTBHE B Tpymne (Ompenenstb oOlue IeNH,
pacnpenensTh POy, 10rOBAPUBATHCS APYT C APYTOM U T. 11.).
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C TNOMOILIBIO MENarora WIH CaMOCTOSITEIbHO COCTAaBJISATH YCTHBIE W IHCbMEHHBIE
TEKCThl C UCIOJIb30BAHUEM WJUTIOCTPATUBHBIX MAaTEPUAJOB JUJISI BBICTYIUICHUSI TEpe/
ayAUTOPUEN;

OpPraHU30BBIBAaTh Y4EOHOE COTPYIHUYECTBO U COBMECTHYIO JIEITEIbHOCTh C YUUTEIEM
U CBEPCTHUKAMH; PabOTaTh WHIAWBUIYAILHO W B TPYMIE: HAXOAUTh 00IIee perieHue u
paspemiatb KOH(IMKTHI Ha OCHOBE COIJVIACOBAHMSI TO3HMIIMM M YydeTa HWHTEPECOB;
(dhopmynupoBaTh, AprTyMEHTUPOBATH U OTCTAUBATh CBOE MHEHUE;

OLICHUBAaTh KAaueCTBO CBOEro BKJIaJa B OOIIWH MPOAYKT, MPUHUMATh U Pa3NEIATh
OTBETCTBEHHOCTH U MPOSIBJISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETa TIepe1 TPy IOoH.

OBnajzicHNe YHUBEPCATHLHBIMHU YUYCOHBIMH PETYISTUBHBIMU JCHCTBUSMH:

oOHapyXuBaTh U (HOPMYJIHPOBATH YUEOHYIO MPOOJIEMy, ONPENeNiaTh IeNb y4eOHOMU
NeSTeTbHOCTH;

BJIAJIETh OCHOBAMHM  CAMOKOHTpPOJII, CAMOOLIEHKH, IMPUHATHUS  PEIICHUH U
OCYIIECTBJIECHUSI OCO3HAHHOT'O BHIOOpA B YUeOHOM M MO3HABATENbHOMN JACSTEIIbHOCTH;

COOTHOCUTh CBOM JEUCTBUSI C IUIAHUPYEMBIMH pE€3yJIbTaTaMH, OCYIIECTBIATh
KOHTPOJIb CBOEH JCSITEIILHOCTH B MPOIIECCE JTOCTUKEHUS PE3yJIbTaTa, OMPEAeisTh CIIOCOOBI
JNCHUCTBUM B paMKax NpPENJOKEHHbIX YCIOBUW U TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JEUCTBUA B COOTBETCTBUU C U3MEHSIOIICHUCS CUTYaIUEH;

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYaIlMH U MpejiaraTh IJIaH €€ U3MEHEHHUS;

NpEeABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh MPU PEIICHUHN Y4eOHOM 3a/1a4H;

NOHUMAaTh NPUYUHBI, MO KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMbld pe3yabTaT
NESATEbHOCTU, OMNPENENsATh IO3UTHUBHBICE W3MEHEHUS U HaNpaBJeHUs, TpeOyrolme
JnaabHenIend padoThl;

OCO3HAaHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, Er0 MHEHUIO.

[TPEAMETHBIE PE3VYJIbTATDI

B cocraBe mpeaMeTHBIX pe3yJbTAaTOB IO OCBOEHHUIO O0S3aTENbHOIO COAECpP)KaHUS,
YCTAaHOBJIEHHOTO JaHHOW @eaepanbHON pabouell MporpamMmoi, BBIAETSAIOT: Hay4dHbIE
3HAHMSI, YMEHUS M CIIOCOOBI ICUCTBUM, crienuduaeckue s ydeOHOro mpeamera « XuMus,
BUBI JIEATEIBHOCTH IO MOJIYYEHHUIO HOBOI'O 3HAHUS, €r0 MHTEPIIPETALNH, IPEOOPA30BAHUIO
Y IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYALUSIX:

IIPEACTABICHNUE O 3aKOHOMEPHOCTAX U NTO3HABAEMOCTH SIBJICHUN IIPUPO/IbI, IOHUMAHUE
OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHYECKOM HAayKM KakK oOO0JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTA OOIIECH KyIbTyphl M MPAKTHUECKON JIEATEIBHOCTH YEIOBEKA B
YCIIOBUSAX COBPEMEHHOTO 00111eCTBA; TOHUMAHUE MECTa XUMHUU CPEAH APYTUX €CTECTBEHHBIX
HayK;

BJIaJICHUE OCHOBAMM NOHATHUMHOIO almapara U CUMBOJIMYECKOrO S3bIKa XUMHH JJIS
coctaBiieHHs] (OpMYJ HEOPraHMYECKUX BEIECTB, YPaBHEHUNW XUMHUYECKHX peakiuil (c
OTOpPOM HAa QJITOPUTM Y4YeOHBIX JEHCTBUI); BIAJeHUE OCHOBAMH XHUMHYECKOM
HoMmeHkNaTypsl (IUPAC u TpuBuanbHOM) U yMEHHE UCIIONB30BaTh €€ JJIsl pelieHus] y4eOHO-
MO3HABATEIBHBIX 33a7a4 C TOMOIIBI0 YYWTENS; YMEHHE WCIIOIb30BaTh MOJAEIH IS
OOBSICHEHHSI CTPOEHUSI aTOMOB U MOJIEKYJI IO aJITOPUTMY C OIIOPOH Ha ONpEAeTICHUS;

NPEACTABICHUE O CHUCTEME XMMHUYECKHMX 3HAHUW W YMEHHE C IOMOIIbIO YUHUTEI
IIPUMEHSATh CHCTEMY XHMHWYECKMX 3HAHWW JUIA YCTAHOBIIEHUS B3aWMOCBS3EHM MEXKIY
U3YYEHHBIM MAaTEpUaJIOM W IIpU TOJIYYEHMHU HOBBIX 3HAaHUH, a TakkKe B IMpPOLECcCce
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BBITIOJTHEHUSI YYEOHBIX 3aJaHUM U MpU paboTe ¢ UCTOYHUKAMHM XMUMHYECKOW MH(pOpMaIu,
KOTOpasi BKJIIOYAET:

BAKHEUIIINE XUMUYECKUE TMOHATHS: XUMUUYECKUU DJIEMEHT, aToM, MOJIEKYJa,
BEIIECTBO, NPOCTOE U CJOKHOE BEILECTBO, OJHOPOJHAs M HEOJHOPOJHAS CMECh,
OTHOCHUTEIIbHBIE aTOMHAsl U MOJIEKYJIIpHAs MacChl, KOJIUYECTBO BEILIECTBA, MOJIb, MOJIIPHAS
Macca, MOJSIpHbIH 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpemHsis), XUMHUYECKas
peakiusi, peakluyd COCIMHEHUS, PEaKIUU Pa3JIO0KECHUS, PEaKIMu 3aMEUICHUs, pPeaKinu
oOMeHa, TemioBOl d(QeKT peakiuu, 5K30- U DHIOTEPMHUECKHE PEAKIMH, PACTBOP,
MaccoBasi IO XMMHUYECKOrOo 3JIEeMEHTa B COCIMHEHUH, MaccoBasl JIOJIsl M MPOIEHTHAs
KOHIICHTpAIIUSl BEIIECTBA B PACTBOPE, SIAPO aToMa, SJIEKTPUUECKUN CIIOM aToMa, aTOMHas
opOuTasb, paguyc aroma, BAJIEHTHOCTb, CTEMEHb OKHUCJICHHS, XHUMUYECKas CBS3b,
AIEKTPOOTPULIATENIBHOCTh, MOJSPHAsl U HEMOJSpHAs KOBaJEHTHAas CBS3b, MOHHASl CBS3b,
METaJUIMYECKas] CBSI3b, KpHUCTAJUIMYECKash pelleTka (aToMHasl, WOHHAs, MeTaJUIM4ecKas,
MOJICKYJISIpHAsl), UOH, KaTHOH, aHHUOH, DJIEKTPOJIUT U HE AJIEKTPOJIUT, AJICKTPOJIUTHUECKAS
JUCCOIMAIIMSI, PEAKIMd HWOHHOTO OOMEHA, OKHCIWTEIhbHO-BOCCTAHOBHUTEIHHBIE DPEAKIIUH,
OKHUCIIUTENb U BOCCTAHOBUTENb, OKHCIEHHE W BOCCTAHOBJIEHUE, DJIEKTPOJIU3, XMMHUYECKOE
paBHOBecuEe, OOpaTUMble M HEOOpaTUMbIE pEaKIUU, CKOPOCTh XUMHUYECKON peakiuu,
KaTanu3arop, npeaenbHo gonycrumas konnentpanus (I11K), koppo3ust MeTanioB, CIUIaBsl;

OCHOBOIIOJIAralolIMe 3aKOHbl XHWMHH: 3aKOH COXpaHEHUsi Macchl, llepumommnueckuii
3akoH /I. 1. MenpeneeBa, 3akOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTajpo;

TEOpUM XUMHUHU: AaTOMHO-MOJIEKYJISIpHAasi TEOpHUs, TEOpUsl DIEKTPOIUTUYECKOU
JUCCOIMALINM, a TakKXKe MPEJCTABJICHUS O HAy4YHBIX METOJaX IO3HAHMs, B TOM YHUCIE
AKCIEPUMEHTAJIBHBIX M TEOPETUUYECKUX METOJax HCCIEHOBAaHUS BELIECTB M HW3YUYCHUS
XUMUYECKUX PEAKIIUA;

MPEACTABICHUE O MEPUOJUYECKON 3aBHCUMOCTH CBOMCTB XUMHUYECKUX 3JIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPUIATENIBHOCTD), MPOCTHIX M CIIOKHBIX BEIIECTB OT MOJOXKEHUS
aneMeHTOB B Ilepuonnueckoid cucteMe (B MalblX MEPUOAAX W TJABHBIX MOATPYNNax) U
AJIEKTPOHHOTO CTPOCHUS aToMa; YMEHHE OOBICHITh CBSA3b TOJIOKEHHS DJIEMEHTA B
[lepuoanyeckoi cucTemMe C YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMHUUYECKUX
AJIEMEHTOB (COCTaB U 3apsijl spa, 00IIee YUCIO IEKTPOHOB), PaCIPEACICHUEM JIEKTPOHOB
[0 SHEPreTMYECKUM YPOBHSM aTOMOB TIEPBBIX TpeX IMEPUOJOB, Kallusig U KallblMs;
KJIacCU(UIIMPOBATh XUMHUUYECKUE DJEMEHTHl C OMNOpOM Ha ompeaeneHus (U3NYECKoro
CMBICIIa TU(POBBIX JAHHBIX EPUOTUYECKON TAOJIUIIBI;

YMEHUE KJIACCUPUIMPOBATh XMUMHUYECKHE DJIEMEHThI, HEOPTaHMYECKHUE BEIIECTBA U
XUMUYECKUE PEAKIIUU C OMOPON Ha CXEMBI; OMPEIeNATh BAJIEHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX D3JIEMEHTOB, BHJ XUMHYECKOW CBSI3M M THUIl KPUCTAUIMYECKON CTPYKTYpHI B
COCIMHEHUAX, 3apsA]l MOHA, XapakKTep Cpeabl B BOJHBIX pPacTBOpax BEMIECTB (KHUCIOT,
OCHOBAHMIA), OKUCIIUTENIb U BOCCTAHOBUTEINH 110 aJITOPUTMY YUEOHBIX JIEHCTBHIA,

YMEHHE XapaKTEePU30BaTh C OMOPON Ha cXeMy (PU3MYECKHE U XMMHUYECKHUE CBOMCTBA
IIPOCTBIX BEIIECTB (KHUCIOPOJI, O30H, BOAOPOH, rpadwur, amMa3, KpeMHHUH, a3oT, (ocdop,
cepa, XJI0op, HATPHM, KaJIui, MarHui, KaJbIui, AIFIOMAHAM, XKEJI€30) U CI0KHBIX BEIIECTB, B
TOM YHUCJI€ UX BOJHBIX PacTBOPOB (BOAa, aMMHUAK, XJIOPOBOAOPO/, CEPOBOIAOPO, OKCUIBI U
rugpokcuasl MetawioB 1 - IIA rpymn, amromunus, meau (I1), nwmuka, sxemesa (II u III),
okcunbl yriaepoaa (II u IV), kpemuus (IV), azora u dochopa (III u V), cepor (IV u VI),
CEpHHCTasl, CepHasi, a30TUCTas1, a30THasA, (pochopHasi, yrojipHas, KpeMHHEBAsT KUCIOTa M UX
COJIM); OMHUCHIBATh C OMOPOM Ha IJIaH W KIIOYEBBIE CIIOBA; YMEHHME MPOTHO3UPOBATH U
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XapaKTepU30BaTh CBOMICTBAa BEUIECTB B 3aBHUCHUMOCTH OT MX COCTaBa M CTPOCHHS IOCIE
MpEIBapUTEILHOIO aHajdu3a I0J PYKOBOACTBOM II€Arora, MNPUMEHEHUE BEIIECTB B
3aBUCHUMOCTH OT HX CBOMCTB, BO3MOXXHOCTh NPOTEKAHUS XUMHYECKHUX IPEBpAILCHUN B
Pa3JIMYHBIX YCIOBHUSX, BIUSAHUE BEIIECTB U XMMHUUYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKa
Y OKPY’KAIOILYIO IPUPOAHYIO CPENY;

YMEHHE COCTaBIIATh MO O00pa3lly, CXeMmMe, aIropuTMy Y4eOHbIX JAeUCTBUH
MOJIEKYJISIPHBIE Y MOHHBIE YpaBHEHUS peakivii (B TOM YHUCJE peaKkuii HIOHHOrO OOMEHa U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINI), WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOMCTBA
W3YYCHHBIX KJIacCcOB / TPYNI HEOPTraHWYECKHX BEIIECTB, a TaKXKe IOATBEPIKIAIOIINX
FEHETHYECKYI0 B3aUMOCBS3b MEXY HUMU;

YMEHUE BBIYHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIDHYIO MacChl BEILIECTB,
MAacCOBYIO [JIOJIK0 XHUMHYECKOIO AJIEMEHTAa B COECIMHEHUHM, MACCOBYIO JOJIO BEIIECTBA B
pacTBOpe, KOJIMYECTBO BEIIECTBA U €ro Maccy, 00hEM Ta30B C OMOPO Ha O0IIHE HOPMYIIBI;
YMEHHUE MPOBOJUTH PACUETHI IO YPABHEHUAM XUMHUYECKUX PEAKIIMA U HAXOAUTh KOJINYECTBO
BEIECTBA, 00BbEM M MacCy peareHTOB WM MPOAYKTOB PEaKIMU C OMOpo Ha oOpaserl,
ITOPUTM Y4EOHBIX JICHCTBHIA,

BJIaJICHUE OCHOBHBIMM METOJAMHU HAay4HOTO TMO3HaHUS (HAOIIOJEHUE, H3MEpPEHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE) MTPU M3YUYECHHUH BEUIECTB U XUMHUYECKHUX SIBIECHUU C OMOPOil
Ha QJITOPUTM Y4EOHBIX JACHCTBUM; yMeHHE CHOPMYTUPOBATH IPOOIEMY U MPEAJIOKUTH MTyTH
€€ pelIeHMs] ¢ MOMOIIbIO0 MEeJarora; 3HaHUE OCHOB 0€30IMacHOM padoThl C XUMHYECKHUMHU
BEIIECTBAMU, XUMUUECKOM Mocy10i 1 1abopaTopHbIM 000PYI0BAHUEM;

HaJIMYUE€ TMPAKTHYECKUX HABBIKOB IUIAHUPOBAHUA M OCYLIECTBJIEHUS CIEAYIOIIUX
XUMHYECKUX SKCIIEPUMEHTOB IO/ PYKOBOJICTBOM YUHUTENSI C OOCYXKJIEHUEM IuIaHa paboThI
WJIM COCTABJICHUEM TaOJIHUIIbI:

W3Y4YCHHUE U ONMCaHNEe (PU3NIECKUX CBOWCTB BEIICCTB;

O3HaKOMJICHHE C PU3NYECKUMH U XUMUYECKUMHU SIBJICHUSIMU;

OMBITHI, WILTFOCTPUPYIOLINE MTPU3HAKU MPOTEKAHUSI XUMUYECKUX PEAKIIHM;

U3y4eHue croco00B pa3ieseHUs] CMECE;

MOJIyYEHHE KUCIOPOAA U U3YYEHUE €r0 CBOMCTB;

IIOJIYYEHHE BOJOPOJIa U U3YUYEHHUE €TI0 CBOWCTB;

MOJIYYEHHUE YIIIEKUCIIOTO ra3a U U3yYEHUE €ro CBOMCTB;

MOJIy4€HUE AMMHUAKa U U3YYEHHUE €TI0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEAECICHHOM MacCOBOM JOJIEM PAaCTBOPEHHOIO
BEILIECTBA;

VCCIIEIOBAHUE U ONTMCAHUE CBOWCTB HEOPTaHMUECKUX BEILIECTB PA3JIMYHBIX KIIACCOB;

NpUMEHEHUE WHIMUKATOPOB (JJakMyca, METWIOpaHxa u ¢eHondranenna) s
OIIPEIIETICHNs] XapaKTepa Cpellbl B paCTBOPAX KHUCIOT U LIENOYEH;

W3yYEHHUE  B3aUMOJIEUCTBUS  KHUCJIOT C  METaJJlaMH, OKCHJAMH  METaJUIOB,
PacTBOPUMBIMH Y HEPACTBOPUMBIMH OCHOBAHUSIMHU, COJISIMU;

MOJIy4€HUE HEPACTBOPUMBIX OCHOBAHHUI;

BBITECHEHHME OJTHOI'0 METaJlJIa IPYTUM U3 PacTBOpa COJIH;

uccneaoBanue aMmGOTEpPHBIX CBOMCTB TMAPOKCUIOB AJIFOMUHHUS U IIUHKA;

pelIeHrne YKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHUUYECKUX
COCJIMHCHUI»;

pelieHre SKCIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «IJIEKTPOTUTUUYECKAS JUCCOIUALIUS,;

pelIeHNE SKCIEPUMEHTAIBHBIX 3afad 1o Teme «BakHellne HeMeTalibl U UX
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COCJIMHEHUSY;
pellieHue HKCIEPUMEHTaIbHBIX 3a7ad 1o TeMe «BaxHelmme MeTamnsl u HX
COCIMHEHUS;

XUMHYECKUE JKCIIEPUMEHTHI, WJUTIOCTPUPYIOUIME NPU3HAKU TPOTEKAHUS peaKUui
HOHHOro oOMeHa;

KaueCTBEHHbIEC PEAKIIMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HMOHBI: XJIOPHI-,
Opomua-, nogua-, cyiabpar-, docdar-, kapOoHaAT-, CHIMKAT-AHHUOHBI, THUAPOKCHUI-UOHBI,
KaTHOHBI aMMOHWMSI, MarHHsl, KaJblUs, aTIOMUHUS, Kejae3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

YMEHHE TPECTABISATh Pe3yabTaThl IKCIIEpUMEHTA B (hOpMe BBIBOJOB, JOKA3aTEIbCTB,
rpaduKoB U TaOJHUIL U BBISBISATH SMIIUPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBWIaMH O€30MacHOro OOpalleHUs] C BEIIECTBAMU, HCIOIb3YEMbIMHU B
MOBCEHEBHOMN >KM3HU, a TaKXKe MpaBUJIaMU TMOBEICHUS B IENAX COEpExKEHUs 370pPOBbS U
OKpY’Karolel MpupOIHON Cpeibl; MOHUMaHUE Bpeaa (OMacHOCTH) BO3JEHCTBHUS Ha >KHUBBHIE
OpPraHU3MBbI OMpPEENICHHBIX BEIIECTB, a TAKXKe CIOCOOOB YMEHBIICHHSI U TPEIOTBPAIICHUS
UX BPEIHOTO BO3JCHCTBUS;, TOHMMAaHUE 3HAUYECHUS >KUPOB, OEJIKOB, YIJIEBOJOB IS
OpTaHH3Ma YelIOBEKa;

BIIAJICHUE OCHOBAMU XMMHYECKOW TPaMOTHOCTH, BKIIIOYAIONICH yMEHWE MPaBHIBHO
HCTIOJIb30BaTh U3YYCHHBIE BEIIECTBA U MAaTEPHAIbI (B TOM YHUCIIe, MUHEPAIbHBIC YA0OPEHHUS,
METaJ/UTBl ¥ CIUIaBbl, TPOAYKTHI TMEepepabOTKU MPUPOIHBIX HCTOYHUKOB YIIIEBOJOPOIOB
(yrnis, mpupoaHoro rasza, HeTu) B OBITY, CEIbCKOM XO3SIIICTBE, Ha MPOU3BOJICTBE; YMEHHE
MIPUBOINUTH MPUMEPHI MMPABUILHOTO UCIIOJIb30BAHUS N3YUEHHBIX BEIIECTB U MaTCPHAIIOB;

YMEHUE YCTAHABJIMBATh CBS3U MEXKAY pEaTbHO HAOIIOJAEMbIMH XHUMHUUYECKUMU
SIBJICHUSIMHM | TIPOIIECCAMHU, MPOUCXOAIIMMHU B MAaKpO- U MUKPOMHUPE, OOBSICHATH MPUIHHBI
MHOT000pa3usi BEIIEeCTB; YMEHNUE HHTETPUPOBATh XUMUYECCKNE 3HAHUS CO 3HAHMSIMU JIPYTUX
y4eOHBIX MPEAMETOB C MMOMOIIBIO TIEAArora;

npeacTaBiieHue o chepax npodhecCUOHATBHOU AeATeTbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTH)KCHHUSX XUMHUYECKON HayKH,
HaJMYHE OIbITa PabOTHI ¢ Pa3TMYHBIMU HCTOYHMKAMU WH(POpPMAIUKA MO XUMHUU (HAYYIHO-
MOMYJISIpHAsl JIMTEpaTypa, CJIOBapH, CIPAaBOYHUKH, HHTEPHET-PECYpChl) C OMOpOM Ha
QITOPUTM: YMEHHE 00bEKTUBHO OLIEHUBATh MH(POPMAIIMIO O BEIIECTBAX, UX MPEBPAICHUSIX U
MPAKTUIECKOM TPUMEHEHUH.

TpeboBaHusl K MPEIMETHBIM pe3yJibTaTaM OCBOEHHUS Y4eOHOro mpeamera «XUMHs»,
pacmnpeieJIeHHbIC 110 ToJaM 00 y4IeHUS

PesynpTaTtel mo romaM  (GOpMYIUPYIOTCS 1O MPUHIMUIY J100aBJICHUS HOBBIX
pEe3yJIbTATOB OT rojia K TOAY, YK€ Ha3BaHHbIC B MPEABIAYIINUX TOJaX MO3UIMHU, KaK MPABUJIO,
JIOCJIOBHO HE MOBTOPSIOTCS, HO YUYUTBIBAIOTCS (PE3YyAbTaThl OUEPETHOTO rojia 0 YMOIYaAHUIO
BKJIIOUYAIOT PE3yJIbTaThl NPEIbIAYIINX JIET).

9 KIIACC
pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHMX IMOHSATHUH: XUMUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, WOH, KAaTHOH, aHWOH, IIPOCTOE€ BEIIECTBO, CIOKHOE BEIIECTBO, BaJEHTHOCTb,
AJIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl PEaKlysi, XUMUUECKasl CBS3b,
*rerioBod  3(ekT peakuuu,Moib*, MOJSIpHBIA O0BEM, PACTBOP; AIIEKTPOJIUTHI,
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HEDJIEKTPOJIUTHI,  AJEKTPOJIUTHYECKAash  JUCCOLMAILMS, pEaKIUH HOHHOro  OOMeHa,
KaTajln3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTUMble peaKLHHu™,
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIINU, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCIECHUE U
BOCCTAHOBJICHHE, aJUIOTPOMNHUsl, aM(OTEPHOCTh, XUMUYECKasi CB3b (KOBAJICHTHAs, MOHHAs,
MeTaJIMYecKasi), KpUCTa/UIM4yecKas pemérka, *Koppo3usi METajuioB, CIUIaBbl; CKOPOCTH
XUMHUYECKOUN peakiuu™, npeaenbHo gonyctumas konuenrpanus (I1J1K) Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHWYECKMX MOHATHH (cM. 1. 1) u
MIPUMEHSITh 3TU NOHATHUSA MPU ONKUCAHUM BEUIECTB U UX MPEBPALLICHUIA;

UCIIOJIb30BaTh 3HAKM W CHUMBOJBI g (PUKCAUMU PE3yIbTaTOB HAOIOACHUM,
coctaBiicHHS (OpMyJT BEUIECTB W YPAaBHCHWA XUMHUYECKUX PpEAKIMi, 3alUCH JTaHHBIX
ycioBuid 3anad. Mcnonb3oBaTh 0003HaueHus, umeromuecs B Ilepuogudeckoit cucreme u
Ta0JUIIe PACTBOPUMOCTH KUCJIOT, OCHOBAHUI U COJIEH B BOJIE /JIs BBIMIOJIHEHUS 3a1aHUM.

ONpENENSATh BAJIEHTHOCTh W CTENEHb OKHUCIEHUS XHUMHYECKHUX JJIEMEHTOB B
COEIMHEHUAX Pa3JIMYHOTO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OINPENENEHHOMY KJaccy
COCIMHEHUN C OMOpOM Ha OINpENENCHUs, B TOM YHUCJIE CTPYKTYpPUPOBAHHBIC, BUJIbI
XUMHYECKOM CBs3M  (KOBajJeHTHas, WOHHAs, METa/NIMYecKas) B HEOPTraHUYECKUX
COEIMHEHHUAX; 3apsi MOHA [0 XMMUYECKOU (hopMmyJie; XapakTep cpeibl B BOJHBIX pacTBOpax
KHUCIIOT | IIENOoYeH, *TUIT KpUCTAITMYECKOM PErIETKA KOHKPETHOTO BelecTBa™;

packpbiBaTh cmbica [lepuomnueckoro 3akona .M. MenneneeBa u 1EMOHCTPUPOBATH
€ro NMOHMMaHHE: *OMHCHIBATh W XapakTepu3oBaTh® Tabnmunyro (opmy Ilepuogmueckoit
CUCTEMBI XMMHYECKHUX AJIIEMEHTOB: Pa3jinyaTh MOHATHUS «TJIaBHAs noArpymnna (A-rpynmna)» u
«mobouHass mnoarpynna (b-rpynma)», wmanbie W OONbIIME TEPUOABI, *COOTHOCUTH™
0o0O3Ha4YeHUsI, KOTOpbIE HWMEIOTCS B  MEPUOJUYECKONW Tabnuile, C YUCIOBBIMHU
XapaKTEepPUCTUKaAMU CTPOCHHSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sijapa, ooiee
YHCJIO JJICKTPOHOB W PACIPEACNICHUE WX IO AJICKTPOHHBIM CJI0sIM); *0OBSICHATH™ oOmue
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XHMHYECKHUX DJEMEHTOB M HUX COEAUHEHUW B
npenensax MajbIX MEPUOI0B U TNIABHBIX NOJATPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIacCU(UITMPOBATH XUMHUUYECKHUE DIIEMEHTHI; HEOPraHMYECKUE BEIIECTBA; XUMUYECKUE
peakuuu (10 YMCIy U COCTAaBYy YYacCTBYIOLIUMX B PEAKIMHU BEIIECTB, IO TEIJIOBOMY 3PQEKTY,
10 U3MEHEHUIO CTETIEHEN OKMCIEHUSI XUMUYECKHUX JJIEMEHTOB) C OIIOPOM HAa CXEMBI;

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME W cHelU(pUYECKUEe XUMHUYECKHE CBOMCTBa
BEUIECTB PAa3JIMYHbIX KJIACCOB, MOATBEP)KJas ONHCAHHE IPUMEpPaAMU MOJIEKYJISPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN C OIIOPOM HA CXEMBI;

COCTABJIATh YPABHEHUS IIEKTPOJIUTUUECKON TUCCOUMALINN KUCIIOT, IIEJIOYEN U COJIEH;
MOJIHBIE W COKpANIEHHBIE YpaBHEHUS pEaKlUii HMOHHOTO OOMEHa; ypaBHEHHS pEaKIui,
NOATBEPKAAIOUIMX CYHIECTBOBAHME T€HETUUYECKOW CBSI3U MEXKAY BEIIECTBAMH Pa3JIMYHBIX
KJIaCCOB;

PacKpbIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUA MOCPEICTBOM
COCTAaBJICHUS 3JIEKTPOHHOr0 OajaHca 3TUX PeaKLuid;

IIPOrHO3UPOBATHCBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS; BO3MOXKXHOCTHU
NPOTEKAHUS] XUMHUYECKUX TMPEBPAIlCHUA TMOCie MPEABAPUTENLHOIO OOCYXKIECHUS C
MeAaroroM;

BBIYUCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB; MAaCCOBYIO
JIOJII0 XMMHMYECKOr0 3JIEMEHTa Mo (opMylie COECIMHEHHS; MAcCOBYIO JIOJII0 BEIIECTBA B
pacTBope; MNPOBOJHUTH PACUETHI IO YPABHEHUIO XUMHUYECKOM peakiuu ¢ ONopod Ha
aNrOpUTM;
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ClIeIOBaThIIpaBUIaM  MOJb30BAHUA XMMHUYECKOM TIOCYIOoM U JabOpaTOpPHBIM
o0OpyaoBaHWEM, a TakKKe TMpaBWJIaM OOpAaIICHUsS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMU TIO BBITMOJTHEHUIO Ja0OPATOPHBIX XUMHUYECKHX OIBITOB MO TMOJYYCHUIO U
coOMpaHMIO Ta3000pa3HBIX BEIIECTB (aAMMHUAKa M YIJIEKUCIIOTO ras3a);

MIPOBOJUTH PEAKIINH, TTOATBEPKAAIONTNE KAUeCTBEHHBI COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOPHUI- OpOMHII-, HOIUMI-, KapOoHaT-, docdaT-, CHIUKAT-,
cynb(dar-, THUAPOKCUA-HOHBI, KATHOHBI aMMOHHMS W HWOHBl M3YYCHHBIX METAJIJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIC OIECPAIMA MBICITUTEIIBHON JCSITCIBHOCTH — aHAJIW3 M CHHTE3,
CpaBHEHHE, 0000IICHNE, CUCTEMATH3AINIO, BBISBICHUE MPUYWHHO-CICJACTBEHHBIX CBS3CH —
JUI M3YYEHHUs CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIUH; €CTECTBEHHO-HAYYHbBIE METObI
MO3HAHUS — HAOMIOJCHUE, W3MEpPEHHE, MOJCTUPOBAHUE, OKCIICPUMEHT (peaIbHBIA U
MBICJICHHBIN ).
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9 KUIIACC

N KonnyecrBouacos DJIEeKTPOHHBIE
; HaumenoBanuepasuesioB u (undposbie)
n/ Bcer  KontpouabHbiepato IIpakTH4yeckuepado
TeMIIPOrPaMMblI o0pa3oBaTe/bHbIEpeCYP
0 ThI ThI
Chl
Pa3nen 1.BemecTBO U XMuMUYeCKHE peakIul
11 [ToBTOpeHue u yrnyOneHre 3HAaHHIA 5 1 bu6mmoreka [IOK
' OCHOBHBIX Pa3/elIoB Kypca 8 kiiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKAXPEA 4 bu6nmnoreka [IOK
' KIHi https://m.edso0.ru/7f41a636
13 DIIEKTPOAUTHYECKAS JUCCOIHAITHSI. 8 1 1 bu6muoreka [IOK
' XHUMHUUYECKUE PEAKLIUU B pacTBOpax https://m.edso0.ru/7f41a636
Hroromopazaeny 17
Pa3nen 2.HemeTa/lsibl M X COETMHEHUSA
51 OO01mas xapaKTepUCTHKa XUMUIECKUX 4 1 bu6mmoreka [IOK
' sneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa 6 bubmmorexa LIOK
' i PYHIBL 2P https://m.edsoo.ru/7f41a636
eécoeIMHEHUS
OO01mas xapaKTepuCTUKa XUMUIECKUX
2.3 anemMeHToB VA-Tpynnsl. A3ot, hochop u ux 7 1 bubmmorexa LOK
' PYHIEL ’ P https://m.edso00.ru/7f41a636
COEIMHEHUS
54 OO6m1as XapaKTepUCTUKA XUMHUUECKUX 8 1 5 bu6mmoreka [IOK

aneMeHToB |V A-rpynnsl. Yriuepoa u

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

KpCMHI/Iﬁ N UX COCAUHCHU

Hroronopasznery 25
Pa3nen 3.Metajiibl M X COeAMHEHHUSA
bu6mmoreka [IOK
3.1 0 I 4
OOIIHeCBOHCTEAMETANLIOB https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
2 B 1
3 aKHEHIINe METAIBI U UX COeIUHEHNS 6 httos://m.edsoo.ru/7f41a636
Hroronopaszneny 20
Paznen 4. Xumusi u oKpy:Kamomas cpeaa
4.1 BemecTBa 1 Matepualisl B )KU3HU YEJIOBEKA 3 bubnmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroronopasznery 3
PesepBHOEBpEMS 3 bubmmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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HNOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
Ne KoianuecrBoyacos
Be JlaTtaun3 DJIeKTPOHHBICN(POBLICOOPA30
n | Temaypoka Kontpoabubl | IIpakTHyeck y P op P
er YeHHs BaTeJIbHbIEPeCYpPChl
/ epaboThbI nepadoThI
I 0
[Tepuoanueckuii 3akoH. [lepuoanueckas
P P bu6mmoreka [IOK
1 CHUCTEMa XUMUYECKUX 3y1eMeHTOB []. U. 1
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
2 XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [IOK
P P https://m.edso0.ru/00adb6b6
MEPUOJIOB
3 Krnaccugukanus u HoMeHKIaTypa 1 bubnuorexa LIOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xuMudeckon ¢BSI3U U TUIIBI 1 but6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IloBTOpenue u yriyOjaeHue 3HaHUI 1 1
OCHOBHBIX Pa3fIeJioB Kypca 8 Kiiacca
6 Krnaccugukanms XuMH4ecKuX peaxiiuii 1 bubnmoreka [IOK
110 Pa3JINYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHUYECKOM
7 eaknuu. IToHsTHEe 0 TOMOT€HHEIX U 1 bubmnorexa [OK
P ' https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEaKIMIX
3 [TonsiTHE O XUMUYECKOM PAaBHOBECHH. 1 bubnmnoreka [IOK
@DakTOpsl, BIUSAIOINE HA CKOPOCTh https://m.edsoo0.ru/00adc28c
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XHUMHYECKOM p€aKuuu U IMOJOKEHUC
XUMHYECCKOI'0 paBHOBECHUA

9 OKucIuTeNnbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBICPEAKLINHI https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHYECKON

10 nccormanuu. CuiabHbBIE U c1a0ble bubmmorexa [JOK
g HHat. https://m.edso0.ru/00adcd68
3JIEKTPOJIUTHI

11 HonnrleypaBHeHUSIpEAKIIUN Bubmorexa IIOK

P peakt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHHUI B CBETE IIPeACTaBICHUI 00 bubmmorexa [JOK
. peal https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOIUAIIIU
XHNMHUUECKHE CBOMCTBA COJIEN B CBETE
13 OpeNCTaBICHUN 00 IIEKTPOIUTHYECKON Bubmorexa ITOK
e p https://m.edsoo.ru/00add8b2
JTUCCOLTNAIINHT
bubmuorexa [IOK
14 II 7
OHATHE O THApOIHsecoIen https://m.edsoo.ru/00add9d4
bubmuorexa [IOK
15 006006 i
ODMICHHEC I CHCTEMATH A3 HATHIH https://m.edsoo.ru/00addd12

16 [IpaxTrueckas padora Ne 1. «Pemienue bu6nuorexa LIOK
AKCIIEPUMEHTAIBHBIX 3334 https://m.edsoo.ru/00addbfa
Konrtponbnas padora Ne2 o reme

17 «DIEKTPOIUTHUECKAS] TUCCOLIHAIIUA Bubmorexa ITOK

P a LA https://m.edsoo.ru/00addecO
XUMHYECKUEPEAKIIUHA B PACTBOPAX)»
O01asg xapakTepruCcTHKa raJoreHOB.
18 XI/IMI/I‘-ICCKII)/IG CBzﬁCTBa Ha IpUMepe bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 XnopoBoaopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XMMHMYECKHE CBOMCTBA, IIOJIy4YEHNE,
IIPUMEHEHHE

https://m.edsoo0.ru/00ade104

[paktuyeckas padota Ne 2 o reme

bu6nuoreka [IOK

20 «ITonydyeHne CONSIHOM KUCIOTHI,
y " . https://m.edsoo.ru/00ade348
U3yueHHe e€ CBOHUCTBY
Berurcnenus o ypaBHEHUSM
21 | XWMHYECKUX PEaKIH, €CIIA OJIUH U3 bubmmorexa [IOK
P ’ https://m.edso0.ru/00ade488
peareHTOB J1aH B U30BITKE
29 OO01mas xapakTepucTHKa JIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmoTporHble MOTU(MUKAIINA CEPHI.
23 Haxomi[eﬂne CcepEhl Hq)e'e' coeﬂHHeII)mﬁ B bubmorexa HOK
p . https://m.edsoo.ru/00ade64a
pHupoie. XUMUYECKHUECBOMCTBACEPHI
24 CepoBogopon, cTpoeHue, pu3ndeckue u bubnmoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTA,
25 | (¢usnueckue U XUMHUYECKUE CBOWCTBA buommorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHAMHMYECKUE PEAKLINH, JIEKAIINE B
OCHOBE TIPOMBIIIICHHOTO CII0c00a
26 | TOMy4YEHUS CEPHOM KUCIIOTHI bubmorexa IOK
i p ’ . https://m.edsoo.ru/00adec8a
XuMHUECKOe3arpsi3HEHHEOKPYKAIOIIEHC
PeIbICOSTMHEHUSIMHCEPBI
97 Brrgucienrne MaccoBOM JOJIH BBIXOA bu6nuorexa [IOK
MIPOAYKTA PEaKIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTuka 31eMeHTOB V A-
but6mmoreka [IOK
28 | rpymmbl. A30T, paclIpOCTpaHEHHE B

npupoe, Gpu3nueckue u XUMUYECKUe
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CBOMCTBA

AmMuax, ero Gpu3nYecKrue 1 XuMH4YeCKue

bubmuorexa [IOK

29
CBOICTBA, MTOJIyYEHHE U IPUMEHECHUE https://m.edsoo.ru/00adf004
Ipaktuyeckas padota Ne 3 o treme

30 | «llomyyenue aMmMuaka, M3y4eHHE €O bubmorexa [TOK

. i > 9 https://m.edsoo0.ru/00adf180
CBOMCTBY»

31 A30THas KUCIOTa, €€ (hu3nueckue u bu6nuoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX

32 S — bu6mmoreka [IOK
YAOOP ) . https://m.edso0.ru/00adf518
XHUMUYECKOE3ArPA3HEHUEOKPYKAIOLIENC
peabIcCOeTMHEHUSIMUA30Ta
Docdop. Oxcun dbocdopa (V) n

33 (i)ocg))o pHasI KI/ICJ'I((I))Ta (b(l)l/];I)SI/I('-IeZKI/Ie U bubmmorexa LIOK

P L https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOHCTBA, MOTYYCHUE
HcnonszoBanue dpocdaToB B KauecTBe
MUHEPAJIbHBIX YI0OPEHHIA. bubnmoreka [IOK

34 .
3arpsi3HEHUETTPUPOIHOMCpeabIdochaTam https://m.edsoo.ru/00adfc20
"

35 Yruepon, paclipocTpaHEHHE B IIPUPOJIE, bubnuoreka [IOK
(bu3mdYecKre U XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux Gpusndeckue u

36 XHMHYECKHE CBOHCTBA. IKOJIOTHUCCKHUE bubmuorexa [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepoaa (1V)

N bubmuotexa [IOK

37 | VYronpHas KUCIOTA U €€ COIH 1

https://m.edso0.ru/00ae006¢c
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[Ipaktrueckas padota Ne 4 o Teme
"[TonyueHne yriaekucioro rasa.

bubmuorexa [IOK

38
KauecTBenHnas peakmust Ha kKapOoHaT- https://m.edso0o.ru/00ae027e
HoH"
[TepBoHavabHBIC TTOHATHUS 00
39 OpPraHUYECKUX BEIECTBAX KaK O bubnmorexa LIOK
P https://m.edso0.ru/00ae054e
COCIMHEHUSX yTiIepoia
40 Kpemunii u erocoequueHns bubmmorexa HOK
P https://m.edso0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
41 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nnoreka [IOK
«Baxxkneinme HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COEIMHEHMS
Kontponbnas padota Ne3 o reme
. bu6mmoreka [IOK
42 «Baxnelie HeMeTannbl 1 UX
https://m.edso0.ru/00ae0el8
COEIMHEHUS)
OO01mas xapaKTepuCTHKa XUMUIECKUX
DJIEMEHTOB — METAJIOB.
bu6mmoreka [IOK
43 Meramnnueckas CBSI3b U METAJNINYECKAST
. https://m.eds00.ru/00ae103e
KpUCTAJUTMYECKas PeIIéTKa.
DU3NYEeCKNECBONCTBAMETAIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUUECKUI PSIT HAIPSHKEHUI Bubmorexa ITOK
p p p https://m.edso0.ru/00ae1156
METAIIOB
OO61me crnocoObI MOTYYSHHUS METAIIOB.
45 CmuiaBbl. Berunciienust o ypaBHEHUSIM bu6nuoreka [IOK

XHUMHUYCCKUX peaKuHﬁ, €CJIM OAWH U3
P€arcHTOB COACPKUT IIPUMECH

https://m.edsoo0.ru/00ael1156
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bu6mmoreka [IOK

46 Homstie 0 kopposuuMeTaLIos https://m.eds00.ru/00ae1278
bubmuorexa [IOK
41 [enosmptemeTanb! https://m.edSO(I)_.[ ru/00ael4b2
48 | OkcuIbl ¥ THAPOKCHIBI HATPUS M KaJIHs bubmorexa [TOK
https://m.edso0.ru/00ae14b2
49 [llenouyHO3eMETEHBIC METAILIBI — bubmuorexa [IOK
KaJbIIMA U Maruui https://m.edsoo.ru/00ael15e8
50 Baxuerimnmunecoe tuHEHUIKAIBIUS bubmorexa [IOK
https://m.edso00.ru/00ae15e8
51 O000111eHNE U CUCTEMAaTU3AMA3HAHNUI
59 JKEcTKOCTE BOIBI U CIIOCOOEI €€ bu6mmoreka [IOK
YCTpaHEHUS https://m.edso00.ru/00ae1886
IIpaktuyeckas padota Ne 6 o reme
53 "YKEcTKOCTEL BOIBI U METOMEI €6 Bubmrorexa ITOK
yerpanens” https://m.edso0.ru/00aelae8
. Bbub6muoreka [IOK
>4 AomuiHi https://m.edSO(I)_.[ ru/00aelc64
55 AmboTepHbIe CBOICTBA OKCHUJIA U bubnmoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https://m.edSO(])_.[ ru/00ael1d86
57 Oxcuipl, THIPOKCUIBI 1 coiu xee3a (1) bubmuotexa [IOK
u xenesa (1) https://m.edsoo.ru/00ae35e6
58 | OO0o006meHNe U cCUCTeMaTH3alUsI3HAHNUH
[paktudeckast pabora Ne 7. Pemenue
59 | HIKcHeprMeHTaIbHBIX 3a7a4 M0 TEME bubmmorexa [IOK

«BaxHene MeTalIbl U UX

https://m.edsoo.ru/00ae3de8
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COCAUHCHUA»

Beruncnenus no ypaBHeHHUAM
XUMHUYECKHUX PEAKLUU, ECIIU OJUH U3

GO | PCArcHTOB JaH B M30BITKE WU COACPIKUT 1 bu6nuoreka [IOK
TIPUMECH. https://m.edso0.ru/00ae1750
BrrunciieHusiMaccoBONI0IMBBIXO1APO/T
yKTapeaKI1u

61 = OO6oOmeHue U cucTeMaTH3alKsAI3HAHUI 1
Kontponbnas padota Ne4 o reme

62 | «BaxHelme METaUTBI U UX 1
COEJIMHEHUS»

63 BemectBa 1 MaTepHaibl B [IOBCEAHEBHON 1 bu6mmorexa [IOK
JKU3HU YETO0BEKA https://m.edsoo.ru/00ae3f50

64 XHUMHUECKOE3arpsI3HEHUEOKPYKAOIIIEHC 1 bubnmoreka [IOK
penbl https://m.eds00.ru/00ae4270

65 Posibp XxuMuM B pelieHun SKOJIOTHYECKUX 1 bu6numorexa [IOK
npobaem https://m.eds00.ru/00ae4270
PesepBuelil ypok. O60011IeHNE U bubmuorexa LIOK

66 . 1
cUCTeMaTHU3alus 3HaHUU https://m.edso0.ru/00ae0d0a

67 PezepBublit ypok. O600mIeHNE U 1 bu6numoreka [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c

68 Pesepsuslil ypok. O60011eHue u 1 bubnmoreka [IOK
CUCTEMATH3aLMs 3HAHUU https://m.edso0.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O0 68

[NPOI'PAMME
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