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[TOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma 1Mo XUMHH JUIsI  OOyYalolUXCS C  3aJIEPKKOMN
ncuxudeckoro paszputus (nanee — 3[1P) Ha ypoBHEe 0CHOBHOTO 001Iero 00pa3oBaHus
COCTaBJICHA B COOTBETCTBHH ¢ DenepalibHbIM roCyAapCTBEHHBIM 00pa30BaTEIbHbIM
CTaHAApTOM OCHOBHOTO 001Iero oopazoanus (IIpukas Munnpocsemnienust Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MuHUCTEPCTBOM IOCTUIIMU Poccuiickoii
®enepanuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OOO0), [TpumepHoit
aJanTUPOBAHHOM OCHOBHOW 0O0Opa30BaTEIbHON MPOrpaMMOl OCHOBHOTO OOILIEro
oOpa3oBaHHsl OO0yYaroIUXCA C 3aJEpKKOM IMCUXWYECKOro pa3BUTHA (najnee —
I[TAOOIT OOO 3IIP), IIpumepHoit paboueil mnporpamMmbl y4eOHOro TNIpeIMeTa
«Xumus» (6a30BbIi ypoBeHb), [IpuMepHOil TporpaMmMoil BOCIUTaHUs 00y4YarOIIUXCs
IpU MOJIYYEHUH OCHOBHOTO OOIIETr0 OOpa30BaHMs, C Y4YETOM pPACIpeAeNeHHBIX IO
KJlaccaM TMpOBEpsieMbIX TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
o0Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOIO OOIIEro 00pa30BaHUSI M 3JIEMEHTOB
collepKaHUs, TPEACTABICHHBIX B YHHUBEPCAIBHOM KOJAUPHUKATOPE IO XUMHH,
Konuenuuu mnpenosaBanus y4eOHOTO MpeaMera «XUMHsS», B 00pa30BaTelIbHBIX
opranuzanusx PO, peannsyommux oCHOBHbIE 00111€00pa30BaTeNIbHbIE IPOTPAMMBI.

OO0mas xapakTepucTUKA y4e0HOro npeamera « XuMus»

VYuebnsiii  npeamer  «XUMHS»  BXOAWT B MPEAMETHYIO  00JacTh
«EcTecTBeHHOHayuUHbIE NPEAMETHI». B cucTeMe ecTeCTBEHHOHAYYHOTO 00pa30BaHuUs
XUMHUSI KaK y4eOHBIM MpeAMeT 3aHMMaeT Ba)KHOE MECTO B IO3HAHUU 3aKOHOB
pUPOBI, HOPMUPOBAHUHN HAYYHON KapTHUHBI MHUPA, CO3JAHUM OCHOBBI XMMHYECKHUX
3HAHW, HEOOXOAMMBIX JJI TOBCEIHEBHOM JKU3HU, HABBIKOB 3J0pPOBOTO H
0e30macHOro JJisi 4YelloBeKa M OKpYKarolled ero cpenbl oOpa3a *U3HH, a TaKkKe B
BOCIIMTAHUU YKOJIOTHYECKOMN KYJIbTYPBHI.

VYCnemHocTh U3y4eHns XUMUAN CBA3aHA C OBJIAJICHHEM XUMHUYECKUM SI3BIKOM,
cOoONI0/IeHNEM TMpaBuil 0Oe30macHO paboThl MpPHU  BBIMOJHEHUM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIEHHBIX CBSI3€M XHUMHUU C JpPYyTUMU
MpeaMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BkirO4aeT B ce0si OCHOBHI HEOPTaHUYECKONM W OpPraHUYECKOM
XUMUHU. [71aBHOW wuaeel mporpaMMbl SIBISIETCS CO3JaHue 0a30BOTO KOMILIEKCA
OTIOPHBIX 3HAHWM MO XUMUU, BBIPAKEHHBIX B (JOpME, COOTBETCTBYIOIICH BO3PACTY
00yJaroIuXcst U UX 0COOBIM 00pa30BATEIHHBIM MTOTPEOHOCTSIM.

B comepxkaHMu JAHHOrO Kypca MPEACTABIEHBI  OCHOBOIOJIATAIOLINE
XUMHAYECKUE TEOPETUYECKUE 3HAHUs, BKIIOYAIOLIME M3YYEHHE COCTAaBA U CTPOCHMS
BEILIECTB, 3aBUCUMOCTM HUX CBOWCTB OT CTPOEHUSA, IPOTHO3UPOBAHUE CBOMCTB
BEIIECTB, HMCCJIECIOBAHUE 3aKOHOMEPHOCTEHM XMMHUYECKUX IPEBPALLCHUN U IIyTEU
YIPaBJIEHUS UMH B LEJSAX MOJIYYEHHUS BEUIECTB U MATEPHUAIIOB.

TeopeTHyeckyr0 OCHOBY HW3yYE€HHMSI HEOPraHMYECKOM XUMHUU COCTaBIISIET
aTOMHO-MOJIEKYJIApHOE YyueHue, Ilepmomnueckuii 3axkon [[.MI. MenneneeBa c



KpPaTKMUMH  CBEJICHHSIMAU O CTPOCHHMHM aToOMa, BHJAaX XHMHUYECKOW CBS3H,
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B wu3ydyeHum Kypca 3HAUMTENbHAsT POJb  OTBOAUTCA XUMHUUYECKOMY
AKCIIEPUMEHTY: TPOBEICHUIO NPAKTUYECKUX M JIADOPATOPHBIX pabOT, OMUCAHUIO
pPE3YNbTAaTOB  YYEHUYECKOTO DKCIEPUMEHTA, COONIOACHUI0O HOPM W TIPaBUII
0e301acHOM pabOThl B XUMHUYECKON JTA00paTOPHH.

Peanuzanmss paHHOW mporpaMMbl B Mporiecce  OOy4eHHsS  MO3BOJMUT
oOyuarorumcs ¢ 3[1P ycBOuTh Kiltoue€Bble XUMUYECKUE KOMIIETEHIIUU U MTOHAThH POJIb
Y 3HAYECHHUE XMUMUU CPEAU APYTUX HAYK O MPUPOJE.

W3ydeHne XxuMuu CrocoOCTBYeT (OPMHUPOBAHUIO y OOYHAIOIIUXCS HAYYHOTO
MHUPOBO33PEHHUSI, OCBOCHHUIO OOIICHAYYHBIX METOAOB (HAONIO/eHUE, U3MEpEHHE,
AKCIEPUMEHT, MOJICIUPOBAHKE), OCBOCHUIO MPAKTUYECKOTO0 MPUMEHEHHUS HAyUYHBIX
3HAHUW, OCHOBAHHOT'O HA MEXIPEAMETHBIX CBA3AX € NpeaMeramu «OKpyXKaroIui
mup», «Dusuka», «buonorus», «l'eorpapus», «Marematuka» u QopMupyer
KOMIIETEHIIUM, HEoOXOoAuMbIE [JIsi MPOJOJDKEHHS 00pa3oBaHMs B  00JIaCTH
€CTECTBEHHBIX HaYK.

N3yyenue xumMuM CrmocoOCTBYyeT pa3BuTHiO y oOyuatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHMS, (PYHKIIMOHAIILHONW TI'PaMOTHOCTH, YMEHHUSA
BOCIIPUHUMATh U KPUTHUYECKH aAHAIU3UPOBATH WHOOPMAIIMIO, MPEJACTaBICHHYIO B
paznuyHbIX opMax. 3HAUUMOCTD MPEAMETA I PA3BUTHS KU3HEHHON KOMITETEHIIUU
oOyuaroruxcst ¢ 3[IP 3akmrogaeTcss B YCBOGHHMM OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOJAMMBIX JIJIsl TIOBCETHEBHOMW >KU3HU; HABBIKOB 3JI0POBOTO M 0€30IAaCHOTO JIJIS
YeJI0BEeKa U OKPY’KaIoIlen ero cpesibl o0pasa Ku3Hu; (GOPMUPOBAHUH SKOJIOTHUECKOU
KYJBTYPHI.

[Iporpamma oTpaxaer coaepxaHue 00ydeHUs NpeAMETy «XUMHS» C YUYETOM
0coObIX OOpa3oBaTelbHBIX MOTpeOHOCTEN oOyuatomuxcst ¢ 3IIP. Osnanenue
Y4EOHBIM TMPEIAMETOM «XHUMHS» MPEJCTABISIET ONPEACICHHYI0 TPYAHOCTh st
obOyuatommuxcst ¢ 3[1P. OTo cBsA3aHO ¢ 0COOCHHOCTSIMU MBICIUTEIBLHON JIEATEIIBHOCTH,
MEePUOIMYECKUMH  KOJICOAHUSIMA ~ BHHUMAHHS, MalbiIM  OOBEMOM  IaMSTH,
HEJIOCTATOYHOCTBhIO OOIIEro 3amaca 3HAHWN, TOHW)XCHHBIM IT03HABATEIHHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUEBOTO Pa3BUTHA.

Jlnst mpeojiofieHnss TPYIHOCTEH B HM3YyYEHMHM YYEOHOro mpeaMera «XuMUsD)
HeoOXxoaMMma  ajganTaius oObeMa MW XapakTepa y4eOHOro Marepuayia K
MO3HABATEIIbHBIM BO3MOJKHOCTSIM JAHHOW KaTEropuu OOyYaromuxcs, y4eT WuX
OCOOEHHOCTEW pa3BUTHS: UCIOJB30BAaHUE AQJITOPUTMOB, BHYTPHUIPEIMETHBIX U
MEXITPEAMETHBIX CBS3€H, MOCTENEHHOE YCI0KHEHHE U3y4aeMOoro MaTepuania.

[Ipy wu3yuyeHUH XUMHM HEOOXOAUMO OCYIIECTBIATh B3aUMOJACHCTBUE Ha
MOJINCEHCOPHOM OCHOBE.

TeopeTnuecknii Mareprai peKOMEHIYETCS U3y4aTh B MPOLIECCE MPAKTUYECKOM
NEeATEIbHOCTH. BO3MOKHO BBIJIETIEHUE OTACIIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBS3U
CO CIIOKHOCTBIO aHanu3a TekcTta oOywaromumucs ¢ 3I1P. Oprannyeckoe eIUHCTBO
MPAKTUYECKOW U MBICIUTEIBLHON MEATeTLHOCTH OO0YJYaIOIMMUXCs Ha YPOKaX XUMHH



CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XUMUYECKUX 3HAHUN
u ymenuil. Ocoboe BHUMAHUE NPU HU3YYCHHM XUMHUU YIEISICTCS H3YyUEHUIO
«CKBO3HBIX» MOHATHIA U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Lenu u 3a1a4n U3y4eHust y4eOHOro npeamera « XuMus»

Obwue yenu W3y4eHUS Y4EOHOrO MpeAMeTa «XUMUS» TMPEACTABICHH B
[IpumepHoit paboueit mporpaMMe OCHOBHOTO oOmiero oOpa3oBanusa. OHu
aKTyaJu3UPOBAHbl C YY€TOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
00pa3oBaHUsl, HAIPABJICHHOCTH OOYyYEHHs HA Pa3BUTHE U CAMOPA3BUTHE JUYHOCTH,
dbopMupoBanue e€ MHTEIUIEKTa U 00mIeil KynbTypbl. O0yuyeHHue yMEHHUIO YUUTHCS U
IPOAOJKAaTh CBOE OOpa30BAHHME CAMOCTOSITEJIBHO B HACTOSLIEE BpPEMs SBIISETCS
OJTHOM M3 BakHEHIIMX (QYHKIUH Y4eOHBIX IPEIMETOB, B TOM UUCIE U «XUMHW».

g obyuarouuxes ¢ 31IP, Tak e, Kak ¥ Ui HOPMATUBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB,  OCBaMBAIOLIMX  OCHOBHYIO  OOpa3oBaTelbHYIO  MpOrpammy,
JOMUHUpYIOLIEE 3HaUeHHE TPUOOPETAIOT TaKUe yeiu, Kak:

o (OpMHUPOBaHHE HWHTEIJIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, T'OTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY HMPHUHITHIO PEIIEHUM, CIIOCOOHON
aJanTHPOBATHCA K OBICTPO MEHSIOIIMUMCS YCIOBHUAM KU3HU;

o HAIpaBJIEHHOCTb OOY4YeHMSI Ha CHCTEMaTHYECKOE MpHOOLIEHUE
ydJammxcsi K  CaMOCTOSITEJIbHOM  TO3HABATENbHOM  JIEATEIIBHOCTH,
HAyYHBIM M TMPAKTHYECKHUM METOJaM I[O3HaHus, (popMHUpYyIOIIHNM
MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU;

« oOecrieueHue YCIIOBHUI, CHOCOOCTBYIOIIUX MPUOOPETEHUIO
OOy4arolMMHUCS ONBITa PAa3HOOOpPA3HON JEeATENbHOCTH, MO3HAHUS W
CaMOIIO3HAHUS, KJIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIUH),
UMEIOUINX  YHUBEpPCAJIbHOE 3HAa4YeHHE I pa3MYHbIX  BUJOB
NEATEIbHOCTH;

o (¢opMupoBaHME yMEHUH  OOBACHATP W  OLCHMBATh  SIBJICHUS
OKpY’KaloIllero MUpa Ha OCHOBAaHHMM 3HAHUN UM OIMbITA, MOJYYEHHBIX TpU
U3YYCeHUU XUMHUU;

o (opmupoBanue y 0O0y4aromMXCS TYMaHUCTHMYECKHX OTHOILCHUM,
NMOHMMAaHUs IICHHOCTH  XUMHYECKMX 3HAaHWM JJig  BBIPAOOTKH
HKOJIOTHYECKH LIEeeCO00pa3HOTO TMOBEJAEHUSI B OBITY W TPYIOBOU
NESATEIbHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3[I0POBbSl U OKpYKarolen
IIPUPOJHOM CPEIbL;

¢ pa3BUTHE MOTUBALMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTaHHMIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpOoQMiIsi M HANpaBICHHOCTH
JanbHENUIIEro 00yyeHusl.

Kypc HampaBieH Ha pelieHHe CIeayIIUX 3a0ay, 00eCTeYyrBaIOIINX
peanu3alulo JIMYHOCTHO-OPHUEHTHPOBAHHOIO W JIEATEIBHOCTHOIO TOJIXOJ0B K
oOyuenuto xumun oOyvatrommxcs ¢ 3[IP Ha ypoBHE oOCHOBHOrO 001IErO
o0pa3oBaHUs:



o (opmupoBanue MepBOHAYATIbHBIX CUCTEMATU3UPOBAHHBIX
MPEACTAaBICHUN O BEIIECTBAX, WX NPEBpPAlIEHUAX U MNPAKTUYECKOM
MPUMEHECHUH; OBJIAJICHUE MOHSATUIHBIM anmapaToM U CUMBOJUYECKUM
A3bIKOM XUMUH;

¢ OCO3HaHUWE OOBEKTHMBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, XMMHUYECKHX IMPEBpaICHU
HEOPTaHUYECKUX M OPraHMYECKHX BEIIECTB KaK OCHOBBI MHOIHMX
SIBJICHUN JKWBOM M HEXWBOW MPUPOBI; YyriayOJieHHe MpeACTaBICHUNU O
MaTepUaIbHOM E€IMHCTBE MUPA;

o OBJAQJCHHEC OCHOBAMH XHUMHUYECKOH TPaMOTHOCTH: CIOCOOHOCTHIO
aHaJTU3UpPOBaTh M OOBEKTUBHO OICHUBATh >KU3HEHHBIE CHUTYaIlUH,
CBSI3aHHBIE C XUMHEHW, HaBbIKaMu O€30MacHOro OOpallleHus ¢
BEIIIECTBAMHU, HCIOJIL3YEMBIMU B TIOBCETHEBHOW KU3HHU; YMEHHUEM
aHaJM3UPOBATh U MJIAHUPOBATH IKOJOTUUECKU 0€30MacHOE MOBEJACHUE B
LEJISIX COXPAHEHUS 3J0POBbs U OKPYKAIOIIEH CPEJIBL;

o (QopMupoBaHHME YMEHHMI yCTaHABIMBATh CBSI3M MEXKIY pPEaIbHO
HAONIOMAEMBbIMU ~ XUMUYECKMMU  SIBIICHUSMH W TPOIECCaMH,
MPOUCXOMSIIUMA B MHUKPOMHPE, OOBSICHATH MPUUYUHBI MHOTOOOpa3us
BEILIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAKKE
3aBUCHUMOCTh IPUMEHEHHUS BEILIECTB OT UX CBOWCTB;

o TMPUOOPETEHUE OIbITa HMCIOIB30BAHUS PA3IUYHBIX METOJIOB W3YyUYCHUS
BEIIECTB, HAOMIONEHMUS] 3a HUX TMPEBpPAlICHUSIMU TIPU TMPOBEIACHUHU
HECIIO)KHBIX ~ XMMHYECKHUX  OKCIEPUMEHTOB C  HCIOJIb30BaHUEM
71a00paTOPHOTO 00OPYAOBAHUS U PUOOPOB;

o (QopmupoBaHuE TPEACTABICHUM O 3HAYECHUU XUMHUYECKONW HAYKU H
pPELIEHUH COBPEMEHHBIX SKOJIOTMYECKUX IMpoOJieM, B TOM YHCIE B
MpEAOTBPAIICHUN TEXHOTCHHBIX U AKOJIOTMYECKUX KaTacTpod.

Ocol0eHHocTH 0TOOpa M AJANITALNM Y4e0OHOT0 MaTEePUAJIA 110 XUMHUH

OOyuenue yueOHOMY MpeAMETY «XUMUs» HEOOXOJIMMO CTPOUThH Ha CO3JIaHUU
ONTUMAJIBHBIX YCJIOBHH [l YCBOCHMS MPOTPAMMHOIO MaTepraia 00y4aroluMHUCs C
3I1P. bonpuioe BHUMaHUE JOJKHO OBITH YAENIEHO OTOOpY y4eOHOro marepuaia B
COOTBETCTBUM C MPHUHIMIIOM JOCTYIMHOCTH IpPU COXPaHEHUH 00I1ero 0a30BOro
ypoBHs. OH JOJDKEH IO COJEPNKAHUIO M 00BeMYy OBITh aJanTUPOBAHHBIM IS
oOyuaronquxcst ¢ 3P B COOTBETCTBMM C HX OCOOBIMH 0Opa3oBaTEIbHBIMU
notpedbHocTsIMU. CrieyeT OO0JerdyuTh OBJIAJIEHUE MAaTepUaioM OOYyYaIOIIUMUCS C
3IIP mocpeAacTBOM €ro JeTaJbHOTO OOBSCHEHHUS C CHCTEMAaTHYECKHUM IOBTOPOM,
MHOTOKPaTHOM TPEHUPOBKOM B NPUMEHEHHWHM 3HAHHUM C HCIOJb30BAHUEM IPHUEMOB
ITOPUTMHU3ALMHU U BU3yaJbHBIX OMOP, 00yUeHHUsl CTPYKTYpPHUPOBAHUIO MaTepHaa.

Bonbiioe 3HaueHue A1 MOJHOLIEHHOTO YCBOGHHUSI Y4eOHOTO Marepuaia UMeeT
Oropa Ha MEXIPEJIMETHBIE CBSA3H BOIPOCOB, U3YYAaEMBIX B JAHHOM KypcC€, C TAKUMU
yueOHpIMU TpeameTamu Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJUH U TOT K€ Y4YEOHBIM MaTepuall C pa3HbIX TOYEK 3PEHHUS,



MEXIIPEAMETHBIC CBSI3U  CIIOCOOCTBYIOT €ro JydIlleMy OCMBICIEHHUI0, OoJee
MMPOYHOMY 3aKPEIUIEHUIO MTOTYYEHHBIX 3HAHUWA U IPAKTUYECKUX YMEHHUM.

[Ipu moAroToBKE K ypoKaM yUUTENb JOJKEH NPeayCMOTPETh POPMHUPOBAHUE Y
oOyJarommxcsi yYMEHHMH aHaJIM3UpOBaTh, CpaBHUBATh, 0000IIATH H3y4aeMbIi
Marepuall, IUIaHUPOBATh IIPEACTOSIIYI0 pPabOTy, OCYIIECTBISITh CaMOKOHTPOJIb.
HeoO6xomuMo TOCTOSIHHO CJEAUTh 3a MPAaBHUIIBHOCTBIO PEUEBOTO O(opMIIeHUS
BbICKa3bIBaHU# oOyvarommuxcs ¢ 311P.

B cBsi3u ¢ 0COOCHHOCTSIMU TOBEJCHUSIM JIESITEIBHOCTH oOydaronuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOIUM CTPOXKAUIIUKA KOHTPOJIb
COOJTIO/ICHUS TIPABIJI TEXHUKH O€30MaCHOCTH TIPH MIPOBEICHUH JIA0OPATOPHBIX PaboT
B XUMHYECKOM KaOHUHETE.

IIpuMmepHbIe BUABI AeATeabHOCTH o0y4aromuxcsa ¢ 3IIP, o0ycioBiieHHbIe
0COOBLIMH o0pa3oBaTeIbHbIMHU NMOTPEOHOCTAMU ) | o0ecreynBaIoIue
OCMBICJICHHOE OCBOEHHE CO/IePKAHUM 00pa30BaHMS 10 NpeaMeTy « XHuMUsD)

Conepsxkanue BUJAOB nesTenbHOCTH obOydwatontuxcs ¢ 3[1P Ha ypokax xumwuu
OTpeeNsieTcss UX 0COObIMU 00pa30BaTENbLHBIMHU MOTPEOHOCTAMU. [ToMUMO HIUPOKO
ucnoas3yembix B OOIT OOO oOmux s BceX 00y4aromuxcsi BUIOB JIEITEIbHOCTH
ClIeAyeT YCWIUTh BHUJbI JACATEIBbHOCTH, CcheludUUHbe [JIs JAHHOW KaTeropuu
oOyyarommxcsi, JJjsi  OOECIEUEeHHS OCMBICICHHOTO OCBOCHHS  COJIEpKAHUS
o0pa3oBaHUs MO TMPEAMETY: YCUJICHHE MNPEIMETHO-TPAKTUUYECKON NESITEIBHOCTH C
aKTUBU3AIlMEd  CEHCOPHBIX  CHUCTEM;  4YepelOBaHHUE  BHUIOB  JICATECIHHOCTH,
3a/ICCTBYIOIINX PA3JIMUHbIE CEHCOPHBIE CUCTEMbI; OCBOCHHE MaTepHuaja C Oropoi Ha
aNrOpUTM;  «IOWIAroBOCTh» B H3YyYEHHMM  Marepualna;  HCHOJIb30BaHUE
JIOTIOJTHUTEIbHON BU3YaJIbHOU OTOPHI (TIJIaHBI, 00PAa3Ilbl, CXEMBI, IIA0JI0HBI, OTIOPHBIE
tabnuipl). s pasButus y oOyuwatomuxcsi ¢ 3[IP ymeHus npenath BBIBOJBI,
(dbopMHUpOBaHUSI TPAMOTHOTO PEYEBOTO BBICKA3BIBAHUS HEOOXOJMMO HCIIOIH30BAThH
omopHbeie cioBa u kimme. Oco0oe BHUMaHHWE CJIEAYeT YACIUTh OOYYEHUIO
CTPYKTYPUPOBAHHMIO MaTepualia: COCTaBIIEHWE PUCYHOUHBIX U BEpOabHBIX CXEM,
COCTaBJiecHHE  TaOJMI, CoOCTaBieHHWE  Kiaccupukamuum ¢  0003HAYCHHBIMU
OCHOBAHUSIMU JJ1s1 KJIacCU(PUKAIIMU U HATIOJTHEHUE UX TIPUMEpaMU U JIp.

[IpumepHast TemaTH4ecKass U TEPMHUHOJOTHYECKasi JIEKCHKA COOTBETCTBYET
OOII OOO.

Jns obyuaroutuxcst ¢ 3I[IP cyiiecTBeHHBIMU SIBISIIOTCA MpPUEMbl PabOTHI €
JIEKCUYECKUM MaTepuajioM Mo mnpeaMery. IIpoBoauTcs crnernuaibHas padoTa Mo
BBEJICHUIO B aKTHBHBIN CJIOBaph OOYYaIOIIMXCSI COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3yuaemble TEpMHHBI BBOJIATCS Ha TIOJMCEHCOPHOW OCHOBE, OO0s3aTesIbHA
BU3yaJibHAS TOJICPKKA, AITOPUTMBI pabOTHI C OMPEIeICHUEM, OTIOPHBIC CXEMbI JJIs
aKTyallM3alud TEPMHUHOJIOTHUH.

MecTo yueOHOTro npeaMera « XuMusH» B y4eOHOM IJIaHe
B coorBercTBUM C ®DenepalibHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOT'O OOLIEro 00pa3oBaHus y4eOHbIN MpeaAMET « XUMHUS» BXOJIUT B



npeaMeTHyo obnacts «EcTecTBEeHHOHAayUHbIE PEAMETBI) U SBISETCS 0053aTeIbHBIM
TUTSL U3YYEHHUS.

Y4eOHBIM IJIaHOM Ha €€ M3ydeHHe OTBeAeHO 136 y4yeOHBIX yacoB — 1o 2 4 B
Hezeno B 8 U 9 kiaccax COOTBETCTBEHHO.

Conepxxanue yuyeOHOro mpeaMmera «XuMus», mpencraBieHHoe B [IpumepHoi
paboueit mporpamme, coorBeTcTByer @OI'OC OOO, paszpaboTaHo ¢ y4yeToM
[IpumepHOii OCHOBHOW  0Opa30BaTeIbHOM MpOrpaMMbl  OCHOBHOTO  OOIIErO
oOpa3zoBaHusi O YydyeOHOMY TpeaMeTy «XuMHUs», COOTBETCTBYeT I[IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMMe OCHOBHOTO OOIIEro
00pa3oBaHUs 00YYAIOIIUXCS C 3aJA€PKKOUN IICUXUYECKOTO Pa3BUTHSI.

COLAEPXAHUE YYEBHOI'O ITPEAMETA «XWUMMUWA»

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

IIpenmer xumun. Poav  xumuu 8  HCUZHU — Heno8eKa Tema wu
BelecTsa. PU3NUECKUe CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. Xumus
6 cucmeme Hayk. Yuctele BemecTBa W cMmecu. CHocoObl pa3JeieHHs CMECEH.
[IpaBuna 6e30macHOro OOpalleHHsI C BEMIECTBAMU U JTA0OPATOPHBIM 00OPYIOBAHUEM.
llonsimue o memooax nosHauus 8 XUMUuU.

ATOMBI U MOJIEKYJIbl. XUMHUECKUE IJIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUUECKUX
anemMeHToB. OTHOCUTENbHAsA aToMHas Mmacca. [IpocTele M CIOKHBIE BEIIECTBA.
ATOMHO-MOJEKYJIAPHOE YUYCHUE.

Xumuueckas ¢opmysna. BageHTHOCT aTOMOB XUMUYECKUX IJIEMEHTOB. 3AKOH
nocmosancmea cocmasa gewyecms. OTHOCUTENIbHASI MOJIEKYJISIpHAsE Macca. MaccoBast
JI0JIsI XUMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

dusnyeckue U XUMHUYECKUE sBJICHUs. XuMmuueckas peakuud. [IpusHaku
XUMUYECKUX PEaKIUil. YpaBHEHUS XUMUYECKUX Peaklfil. 3aKOH COXPAHEHHS MACChI
BemecTB. Kraccudukanusi XMMHUYECKMX peakIuil (COeAMHEHUS, Pa3JIoKECHHUS,
3aMeleHus, 0OMEHa).

XUMHUYECKHM DKCIHEPUMEHT: 3HAKOMCTBO C XHUMHYECKOM TOCYyAOH, C
npaBuiamMu paboThl B j1abopaTopuu M NpuéMaMu OOpaleHusi ¢ J1abopaTOpHBIM
o0OpyJOBaHMEM; H3yYE€HHWE U OINUCaHWe (PU3NYECKUX CBOWCTB 0O0Opa3loB
HEOPraHMYECKUX BEIIECTB; HaOMrofeHue ¢u3ndeckux (TUIaBjIeHUE BOCKA, TasHUE
JbJIa, pacTUpaHUE caxapa B CTYIKE, KUMIEHWE U KOHACHCAIIUS BOJABI) U XUMHUUYECKUX
(ropeHue cBe4M, MPOKAJMBAHWE MEIHOM MPOBOJIOKH, B3aHMOJICHCTBHE Mella C
KHUCJIOTOM) SIBJICHUM, HAOJIIOICHUE U OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX
peakiuil (pa3noKeHHe caxapa, B3aUMOAECHCTBHE CEPHOW KHCIOTHI C XJIOPUIOM
Oapusi, paznoxxkenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoIeCTBUE Kele3a
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1[1] 3zech u nanee KypcuBom 0603HAUEHBI TEMBI, H3yYEHHE KOTOPHIX HPOBOIUTCSA B 03HAKOMHTEILHOM ILIAHE.
[emaror caMOCTOSITENILHO ONpe/ieNisieT 00bEM U3y4aeMOro MaTepuara.



¢ pactBopom conu Meau (I1));u3ydenue cnoco0oB pa3aeneHus: cmecei (C TOMOIIBI0
MarHuTta, (uIbTpoBaHWE, BBIIAPUBAHHWE, JAUCTHWUIAIUSA,  Xpomatorpadus),
MPOBEJCHUE OUYMCTKHA TOBAPEHHOW COJNM;, HAOMIOJEHHE W OMHUCAHHE pPEe3yJIbTaTOB
NPOBEACHHS OIbBITA, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl; CO3/IaHue
MOJIeTIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:kueiimue npeacTaBuTe I HEOPraHNYECKUX BeLIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopon — 3iaeMeHT W mpocToe
BemecTBo. Haxoknmenue Kuciopoga B mpupone, (Gu3ndeckue W XHMHAYECKHE
cBoiicTBa. Peakium ropeHuss MpOCThIX M CIOXKHBIX BemecTB. CIoCOOBI MOTy4YeHUs
Kuciopoza B naboparopuu u npomsiuieHnocmu. Ilpumenenue kucnopona. [lousrue
00 oxcumax. KpyroBopor «kwuciopoga B mnpupoxae. O30H — aniomponHas
Mooupuxayus Kuciopooa.

Tennosoii 3¢hghexm xumuuecxoii peakyuu, mepmoxumMuyeckue ypasHeHus, d3K30-
U DHJIOTEPMHUYECKUE peakuu. Tonaueo: yeoivb u memaw. 3azpsasHeHue 6030yXd,
ycuileHue napHuKo802o d¢gexma, paspyuieHue 030H08020 CJ0S.

Bonopoxn — anemeHT u npocrtoe BeuecTBo. Haxoxaenue Bogopoia B npupoze,
(dbuznyecKkre U XMMUYECKUE CBOMCTBA (Ha MpUMEpe B3aUMOICHCTBUS ¢ HEMETAILJIaMU
U OKCHJIaMHU METAILJIOB), IPUMEHEHHE, cnocoobl noayuenus. [loHsATHE O KUCIIOTaX U
COJISIX.

KomnuectBo BemecTa. Monbs. MonsipHas Macca. 3akoH ABoragpo. MonspHbIi
00béM Ta30B. Pacuersl mo xumuueckod ¢opmyne. Pacuerbl maccoBoil gonu
XMMHYECKOTO 3JIEMEHTa B COCIMHEHHM, KOJIMYECTBA BEIIECTBA, MOJSPHOW MACCHI,
MOJISIPHOTO 00beMa ra3oB. Pacuérel Mo XMMUYECKUM ypaBHEHUSIM.

Qusuueckue ceoticmea 600vi. Bona. Ee cocTaB, cTpoeHre U MOJICKYIbl. Boda
Kak pacmeopumens. PacTBopbl. [lowamue O HACbIWEHHbIX U HEHACLIWEHHbIX
pacmeopax. [lonamue pacmeopumocmu eewecmé 6 6ode. Pacuer maccoBol 07U
BEIIIECTBA B pacTBope (MPOIIEHTHAsl KOHIEHTparwus). MaccoBasi J0Js BEIIeCTBa B
pacTBope. Xumuueckue c80Ucmea 00vl (PAsnodiceHue, peakyuu ¢ Hampuem, OKCUOOM
Kanoyus, okcudom cepwvl (IV) peakyuu ¢ memannamu, KUCIOMHbIMU U OCHOBHLIMU
oxcuoamu). Ilonamue 06 ocumosanusix. Ponv pacmeopoe 6 npupode u 6 dHcuHu
yenogexa. Kpyezosopom 600w 6 npupooe. 3arpsi3HeHUE NPUPOJHBIX BoA. OxpaHa u
OYMCTKA MPUPOIHBIX BOJI.

Baxnelimme  kjmacchl  HeopraHuueckux — coenuHenuil.  Knaccudukamms
HEOpPraHUYeCKUX coenauHeHud. OKCUIbl: cocTaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, ampomepHble, Heconreobpazyrujue - Ha npumepe oxcuoa yinepooa (1) u
oxcuoa azoma (Il)), nomenxknamypa. Ilonyuenue u XUMHYECKHUE CBOMCTBA OKCHUIOB
(B3ammojielicTBUE C BOAOW, KuciaoTamu, menodamu). OcHoBanms. Knaccuduxarus
OCHOBAaHMMW: IIEJIIOYM W HEPACTBOpHMMBIE OCHOBaHMs. HoMeHknaTypa OCHOBaHMM.
du3MUeCKUe W XUMHUYECKHE CBOMCTBA OCHOBAaHHUM (B3aMMOJICMCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTAMU, COJISIMHU). [lonyyenue ocHosanui.

Kucnoter:  cocrtaB, kimaccudukanus, HOMEHKIATypa, (Qusnyeckue u
XUMHUYECKHUE CBOMCTBA (B3aMMOJEHCTBHE C METaJJIaMU, OCHOBHBIMU OKCHIAMH,



OCHOBAHUSIMHU, COJISIMM, Ha TIPUMEpPE COJIHOW W CEPHOM KHCIOT), CHOCOObI
nonyuenusi. Psn  axktuBHoctu wmetawwioB H. H. bekeroBa. Conu (cpeagnue):
HOMEHKJIaTypa COJIeH, cnocobbl noyyeHus, B3aUMOJEUCTBUE COJIEH C MeTajiaMu,
KHUCIIOTaMHU, IIEJI0YaMU U COJISIMH, IPUMEHEHUE.

[Tonarue 06 amdoTepHbIX THAPOKCHAAX (HAa MPUMEpPE IMHKA U ATOMUHUSA).
Xumudeckue ceolcmea (83aumooelicmaue ¢ KUCIOMAMU U WeT0YaAMU, PA3LoHCEeHUe
npu Hazpesanuu) u nojyiyyeHue.

['enetnueckasi CBSI3b MEXKIY KIAacCaMH HEOPTaHWYECKUX COCIUHEHUHU.
['eneTudeckue psiibl.

XUMUYECKUM  OKCHEPUMEHT: KA4YECTBEHHOE OIPEIEIICHUE COACPKAHMS
KHCJIOPOJa B BO3[yX€; NOJIyYEHHE M HM3YyYEHHE CBOMCTB KHUCJIOPOJa; HaOJOIECHUE
B3aMMO/ICUCTBUS BEIIECTB C KUCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U MPEKPAILICHUS
ropenus (moxapa); O3HaKOMJICHHE ¢ oOpasllaMyd OKCHJIOB M OINHCAHUE UX CBOMCTB;
MOJIYyYECHHE M M3Y4YEHUE CBOMCTB BOJOpoJaa (ropeHue); HaOmroJeHre oO0pasioB
BEILIECTB KOJUYECTBOM | MOJIb; HCCIEJOBAaHUE OCOOEHHOCTEW PACTBOPEHHUS BEILIECTB
C pa3IMYHON pacTBOPUMOCTBIO; NPHUTOTOBIEHHE PACTBOPOB C OMNPEIEIEHHOM
MAacCOBOM JI0JI€ll pacTBOPEHHOTO BEILIECTBA; B3aWMOJICHCTBUE BOABI C METaJNIAMU
(HatpueMm W KaiblueMm) (BO3MOXKHO  HCIOJIb30BAaHUE  BHUJIEOMATEpPHUANIOB);
ONpPENEIICHHE pPACTBOPOB KHUCIOT MW WIEJOYEd C TOMOIIBI HWHIUKATOPOB;
UCCJeIOBaHUEe  O0Opa3lloB  HEOPraHWMYECKUX  BEHIECTB  Pa3JIMYHBIX  KJIACCOB;
Ha0II0ICHNE M3MEHEHHUS! OKPACKH WHAMKATOPOB B PACTBOPAX KHUCJIOT U IIETOYCH;
u3zydeHue B3aumosericteus okcuaa meau(Il) ¢ pactBopoM cepHOM KUCTOTHI, KUCTIOT €
MeTaJJIaMH, PEAKIUA HEeWTpaau3aluu; MOJyYeHUE HEepPaCTBOPUMBIX OCHOBAHMWIA,
BBITECHEHWE  OJHOrO0  MeTajula JIpyrMM M3  pacTBOpa  COJMU;  PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a/lad 1Mo TeMme «Baxueline KiIacchl HEOPTraHUYECKUX
COCIMHEHUI.

Iepuoanueckuii 3akoH u Ilepuoanyeckas cucrema

xumn4yeckux iemMeHToB Jl. . MenaeneeBa. CTpoeHue aToMOB.

XuMuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIUU

[lepBble MOMNBITKM KJIaCCUPUKALIUU XUMHUYECKUX »3yeMeHTOB. [lonsTtne o
rpynmnax CXOJHBIX 7JJIEMEHTOB (IIEJIOYHbIE M MICJOYHO3EMENbHBIE METaIbI,
rajioreHbl, UHEPTHBIC Ta3bl). JemMeHmbl, Komopbvie 06pazyrom ampomeptovle OKCUOb
U 2UOPOKCUODL.

Ilepuonnueckuit 3akoH. Ilepuoanyeckas cucremMa XHMHUYECKUX DJIEMEHTOB
. 1. Menneneena. Kopotkonepuoanas U OJIUHHONEPUOOHASL dbopMbI
[Tepnoanueckoit cucteMbl xumuueckux diaemMeHToB . M. MenneneeBa. [lepuoasl u
rpynnbl. OU3NYECKUN CMBICH TOPSAIKOBOIO HOMEpPA, HOMEPOB IEPHUOJA U TPYIIIIbI
AJIIEMEHTA.

Crpoenne atoMoB. CocTaB aTOMHBIX s1ep. M3omonvl. dnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK  aTOoMOB  mepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
Ileppnommueckon cucremsr J[. U. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. . Menneneena.



3axonomepHocmu U3MeHeHUsl CGOUCME IEMEHNMO08 MANbIX NEPUOO08 U 2NAGHBLX
nOO2pYNn, 8 3ABUCUMOCHU OM AMOMHO20 (NOPSIOKO8020) HOMepa 3HaueHue
Ilepuoouueckoco 3axona u Ilepuooduueckou cucmemvl XUMUYECKUX ITNEMEHMOE O/is
pazeumus Hayku u npaxmuku. /{. U. Menoeneeg — yuénulii u eparicoanuH.
Xumuueckasi cBs3b. KoBaneHTHas (mojdsipHass Y HENOJSIPHAsl)  CBS3b.
DnexmpoompuyamenbHOCmMb AMOMO8 XUMUYECKUX diemeHmos. VIoHHas CBA3b.
CreneHb  OKHCIICHUS. OKHCIIUTETFHO-BOCCTAHOBUTEINILHBIE  PEaKIUU.
[Ipouieccol okucaeHUs: U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.
XUMHUYECKUI OSKCIEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METaUIOB U
HEMETaJJIOB; B3aUMOJCHCTBUE THAPOKCHUIA IMHKA C PACTBOpPAMU KUCJIOT U IIEI0UEH;
MIPOBEJICHUE OTBITOB, WJUTIOCTPUPYIOITUX MIPUMEPHI OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN (TOPEHHE, PEAKIIUU PA3JIOKEHUSI, COCTUHECHUS ).

MexknpeaMeTHble CBA3H

Peanuzanust MeXNpeAMETHBIX CBSI3ed NpH U3YYCHUHM XUMUU B 8 Kiacce
OCYIIECTBJISICTCSl Yepe3 MCIOJIb30BAHUE KaK OOIHUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK ¥ MOHSTHUH, SIBISIFOIIUXCSI CACTEMHBIMU JIJISl OT/IEIBbHBIX MPEMETOB €CTECTBEHHO-
HAy4HOTO IUKIIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE TMOHATHS: HAYYHBIA (DaKT, THUIOTE3a, TCOPHS,
3aKOH, AaHaJdW3, CHHTE3, KiacCcu(UKaIusi, TMEePUOJANIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHHUE, MO/ICITb, SIBICHHE.

dwusnka: MaTepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJIEKYJA, JJICKTPUUCCKUN 3apsj, BEIIECTBO, TEJI0, O00BEM,
arperaTHO€ COCTOSTHUE BEIEeCTBa, ra3, GU3NUECKUE BETUYNHBI, IUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOJIbI, TTOJIE3HBIE
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

ITepnonnueckuii 3akoH. llepuommyeckas cHUCTEMa XUMHUYECKHX DJIEMEHTOB
. . Menneneea. CtpoeHue aTroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHMYECKUX JIEMEHTOB MIEPBBIX TPEX MEPUOJIOB, KA, KaJIbIIUI U UX COCIMHECHUN B
COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B [lepmoandeckor CUCTEME U CTPOCHUEM
UX aTOMOB.

CtpoeHue BemecTBa: BHUAbI XMUMHUUYECKOM CBS3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3ABUCUMOCHb CBOUCNE 8eueCmB8d OM MUNA KPUCMALIUYEeCKOU peulémKu u
BUOA XUMUYECKOU CEA3U.

Kinaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIEeCTB (MEXTyHapOIHAsI
U TpuUBHAIbHAs1). XUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUYHBIM
KJIaCCaM HEOPraHWYECKUX COCIUHEHUN, TEeHETUYECKas CBSI3b HEOPraHUYECKUX
BCIIICCTB.



Knaccudukanus XMMHUUECKUX PEAKIHA 10 Pa3IUYHBbIM MpU3HAKaM (110 YUCITY
U COCTaBy Y4YAacCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo
M3MEHEHHUIO CTEMEHEH OKUCICHHUS XUMUYECKUX DJIEMEHTOB, 10 00pamumocmu, no
yuacmuio Kamaauzamopa). IK30- U SHIO0TEPMUUECKUE peakUMu. 1epmoxumuieckue
VPasHeHUsl.

Ilonsamue o cxopocmu xumuueckou peakyuu. [lonamue 06 obpamumvlx u
Heobpamumvlx Xumuueckux peaxyusax. llonamue o 20MO2eHHLIX U 2emMepPOSeHHbIX
peaxyusax. Ilowamue o xumuueckom pasHosecuu. CmewjeHue XUMUYECKO20
pasnogecus. Pakmopul, 1usAOUUE HA CKOPOCHb XUMUYECKOU PEaKyuu U NOJLOHCEHUE
XUMUYECKO20 PABHOBECUSL.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  pPEAKIMM,  3JEKTPOHHBIA  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YPaBHEHHM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUMid €  HCIOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3JIEKTPOJIMTUYECKOMN JIACCOIUALIH. DJIEKTPOIUTHYECKAS
JUCCOLMAIMs. DJEKTPOJIUThl W HERJIEKTPONUThl. KaTuoHbl, aHWOHBI. Mexanuszm
ouccoyuayuy ewecms ¢ pasiudHbIMU 8UoamMu Xumudeckou ceasu. llonamue o
cmenenu ouccoyuayuy. CUIbHBIE U CI1a0bIE 3JIEKTPOIUTHI.

Peakuuy moHHOro oOmeHa. YcCiIOBUS NPOTEKaHUs peaKklMid MOHHOrO OOMEHa
10 koHua. llosHble M COKpall€HHbIE MOHHBIE YPaBHEHHs PpEaKLUi. XUMUYECKHE
CBOWMCTBAa KHCJOT, OCHOBAaHMH M COJeH B CBETe TMPEJCTaBICHUN 00
aNeKTpoauTHieckoil auccounanuu. Cpena pacrtBopa. KadecTBeHHbIE peakuuu Ha
KaTHOHbI U aHHWOHBL: XJOpPUA-, OpOMUI-, MOIUM-, CyJb(daT-, KapOOHAT-, CHUIUKAT-,
¢docdar- aHUOHBI; TUIPOKCUA-HOHBI; KAaTUOHBI AMMOHUS, MAarHus, KaJblMs,
anoMuHud, xeneza (2+) u (3+), meau (2+), UMHKA, NPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax.

XUMHUYECKUI SKCIEPUMEHT: O3HAKOMIIEHHE C MOJEISAMHU KPUCTALITUYECKUX
PEIETOK HEOPTraHMYECKUX BEUIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa u anmasa),
CIIOKHBIX BEILIECTB (XJOpHAa HATpusi); HCCIEIOBAHUE 3aBHUCUMOCTH CKOPOCTH
XUMHUYECKON peakuuud OT BO3IACHCTBUS pPA3NUYHBIX (DAKTOPOB; MCCIEIOBAHNE
AJIEKTPOINPOBOIHOCTH  PAaCTBOPOB  BEILECTB, MpoLEecca AMCCOLMALMHA  KHCIIOT,
niesioyeil U cosield (BO3MOXXKHO HCIOJIB30BAaHUE BUAEOMATEPUAIIOB); IPOBEACHHE
OTBITOB, WJUTIOCTPUPYIOLIUX TMPU3HAKK NPOTEKAHUS peaKIuil HMOHHOTO OOMeHa
(oOpazoBanme ocajka, BBIJICICHHE Tra3a, oOpa3oBaHHWE BOJIBI);  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ HPHUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMIA
(ropeHue, peakiuu pPa3iIoKEHHUs, COCAUMHEHUS); pacro3HABaHWE HEOPTaHUYECKHUX
BEIIECTB C TOMOIIBIO  KAYeCTBEHHBIX  pEaKUMid HAa  HMOHBI;  PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTtanibl U uxX coeiuHeHUs

OOmrast xapakTepucThKa TaloreHoB. (COOCHHOCTH CTPOCHUS aTOMOB,
XapaKkTepHble CcTenmeHu okucieHus. CTpoeHne W (U3MUECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOJACHCTBHE C



MeETaJUIaMH, HEMETAJUIaMHU — BOJOPOAOM U KHCIIOPOJOM, weaouamit). Xia0poBOIOPO.
ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, noIyYeHue, TpUMEHEHUE. /Jelicmaue xiopa
U X710p068000P0O0Oa HA Op2aHu3M yenogexka. BakHeilne XJopuapl U UX HAXO0XKIICHUE
B IIPUPOJIE.

O6mast xapakrepucTuka 37eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHS
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crpoenrie u (pu3MvecKrue CBONCTBA MPOCTHIX BEIIECTB — KUCIOPOJAa U CEPHI.
AmoTpornHbie MOAM(PUKALIMA KUCIOPOJa U cepbl. XUMHUYECKHE CBOMCTBA CEPBI
(B3aMMOJIEHCTBUE C Hememanlamu — BOJOPOAOM U KHUCIOPOJIOM, MeETalllaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou kucromamu). CepoBOIOPOI: CTPOECHHE,
($U3UYECKHEe U XUMUYECKUE CBOWCTBA (KUCIOTHBIC M BOCCTAHOBUTEIIHHBIC CBOMCTBA).
Okcuapl cephl KaK TPEACTABUTENIM KHUCIOTHBIX OKcuaoB. CepHas KHCIOTa:
(duznyeckne W xuMuuyeckue cpoiicTBa (obOmue u cnenuduyeckue). Conu cepHOM
KHCIIOTHI, KAUeCTBEHHAs peakius Ha cynabdar-uoH. CepHUCTas KUCIOTA. Xumuyeckue
peaxkyuu, nexcauwjue 8 0CHO8e NPOMBIUUIEHHO20 CROC00a NONYYEHUSl CEPHOU KUCTIOMbL.
Haxoxnenue cepel m €€ coenuHeHud B npupone. I[Ipumenenue cepbl u ee
COCIMHEHUI B OBITY U B MPOMBIIUIEHHOCTH. XuMuueckoe 3azpsazHenue oKpyicaouel
Ccpeovl COCOUHEHUAMU Cepbl (KUCTIOMHbLE 00HCOU, 3d2PsA3HeHUe 8030VXA U B000EMOS),
Cnocoobbl e20 NPedom8pauleHusl.

OO6mast xapakTepucTuka 3JeMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aToMoB a3oTta u pocdopa, xapakTepHbI€ CTETICHU OKUCICHUS.

A3oT, pacmpocTpaHeHuEe B Mpupojie, (PU3MYecKhue U XMMUYECKHUE CBOMCTBA
(B3auMozelicTBHE C MeTalylaMH M HEMETaUllaMHd - KHCIOPOJIOM M BOJOPOIOM).
KpyroBopor a3ora B mnpupone. AMMHak: (pU3MYECKHE W XUMHUYECKHE CBOMCTBA
(OKHMCIeHHe, OCHOBHBIE CBOWCTBA BOJHOIO PAacTBOpA), noJyuYeHue W TPUMEHEHHE.
Conm aMMOHHS: COCTaB, (U3MUYECKHE M XHUMHUYCCKHE CBOMCTBA (passioKCHHE,
B3aUMOJICHCTBUE CO LIeno4Yamu), npuMmeHeHue. KaudecTBeHHas peakuus Ha HOHBI
aMMOHUS. A30THasi KUCJIOTa, €€ (QU3NYecKhe U XMMHUYECKuEe CBOicTBa (00ImMe u
cnenupuueckue), noayuenue. Hutparel (pasznoxkeHue). A30THUCTas KHUCIOTA.
Hcnonp3oBaHre HUTPATOB U COJICH aMMOHUS B Ka4eCTBE MHUHEPAIBHBIX yIOOPECHHIA.
Xumuueckoe 3aeps3HeHue OKpyxcarowell cpedvl COeOUHEHUAMU a30ma (KUCIomHble
0021C0U, 3a2psA3HeHUe 8030YXA, NOYBHL U BOOOEMOS).

dochop, arromponuvie mooupuxayuu gocgopa, GUzNIecKue U XUMUISCKUES
CBOMCTBa (B3aMMOJICUCTBHE C META/UIaMU, HEMETAJUIAMH, KOHYEHMPUPOBAHHLIMU
azomuou u cepuou kucromamu). Oxcun dochopa (V), oprodochopras kucioTa:
¢du3nuecKkue M XUMUYECKHE CBOWCTBA, nonyyeHue. Ilonamue o MunepanbHvix
yoobpenusx: numpamsl u hocgpamot. Ilonamue o komniekcHolx yoobpernusx. O0mas
XapaKTepHUCTHKa 3eMeHTOB [VA-rpynmbel. OcOOCHHOCTH CTPOCHHS aTOMOB YIiepojaa
U KpeMHHs. BaleHTHOCTh M XapakTepHbIE CTENEHU OKUCIEHHUS aTOMOB Yyriepoja U
KpeMHus. PacnipocTpanenue yriepojia B Ipupo/ie, XapaKTepHbIe CTETIEHU OKUCIICHHUSL.

VYraepon, amiorponHeie Moaudukamuu (rpadur, anmas), GuU3NUECKue U
XUMUYECKHE CBOMCTBA TMPOCTHIX BEMIECTB (B3aUMOJACHCTBHE C MeETaJUIAMH,



HEMETAIJIaMH, KOHYEHMPUPOBAHHbIMU A30MHOU U CEPHOU KUciomamu). AncopOrus.
KpyroBoport yriepona B npupone. Okcuabpl yriaepoaa, ux Gu3ndeckrue 1 XUMHIECKHUE
CBOWCTBA, IIOJYyYECHHE W IIPUMECHEHHWE, JCUCTBUE HA OpPraHW3M 4YeJIOBEKa.
Oxonocuueckue npobnemvl, ceas3anuvie ¢ okcuoom yenepooa(lV), eunomesa
27106aNIbHO20 NOMENJIeHUsl KIUMama, napHuKoswvlli 3¢hgexm. YTonbHas KUCIOTA U €&
CONIM, UX (U3NYECKHE U XUMHUYECKUE CBOICTBA, noONyYeHUe U NpuUMeHeHue.
KauectBennas peakuusi Ha kapOoHaT-uoHbl. Vcmonb3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, MPOMBIIIJICHHOCTH U CETbCKOM XO035UCTBE.

OO6mue npeacTaBiaeHUs 00 0COOCHHOCTSX COCTaBa U CTPOCHHS OPraHUYECKUX
COEMHEHHM yriepoaa (Ha mpuMepe MeTaHa, ITHJIEHA, TaHOJA, YKCYCHON KUCIIOTHI.
Ux cocmas u xumuueckoe cmpoenue. Knaccuguxayus opeanuueckux eewjecms.
[TorsiTHe 0 OMONOTHYECKH Ba)KHBIX BEIIECTBAX: KUpaX, OCIKax, yrieBojgax — U UX
pOJIM B KU3HM YeNoBeKa. Mamepuanvioe eOuHCcmeo opeanuyeckux U HeopeaHuiecKux
COeOUHeHU.

KpemHuuii, ero ¢usnueckue H XUMHUYECKHE CBOMCTBAa (HA MpUMEpE
B3aMMOJICICTBUSL C MeTa/UlaMH W HEMEeTalUlaMH), HoJyYeHue U TPUMEHEHHE.
Coeounenus kpemnus 6 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusa(lV) u
Kkpemuuesoul kucrome. Cunuxkamol, Quauueckue u Xumuieckue ceoucmaea, noiyueHue
U npumeHeHue 6 ObIMY, NPOMBIUIEHHOCMU (8 MEOUYUHCKOU, D]IeKMPOHHOL,
cmpoumenvHou u 0Op.). Baoswcheiliwue cmpoumenvHble mamepuanvli: Kepamuxa,
cmekno, yemenm, OemoH, dcene3ooemot. llpodremvl 6e30nacHo20 UCHONb308AHUS
CMPOUMENTLHBIX MAMEPUATO8 8 NOBCEOHEBHOU IHCUHU.

XWMHYECKHH 3KCIIEPUMEHT: M3ydYeHHE 0O0pasloB HEOPTaHWYECKHX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTBI; TIPOBEICHNE KaYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U
HaONIOACHUE TIPU3HAKOB WX TMPOTEKAHUS; OIBITHI, OTpaKamlue (U3UIECKUE U
XUMUYECKHE CBOWCTBA TAJOTCHOB W WX COCAWHCHWUU (BO3MOXKHO HCIIOJIh30BaHUC
BHUJICOMATEPHUAJIOB); O3HAKOMJIEHME ¢ oO0paslamMu XJOpUJIOB (TaJOTeHUIOB);
O3HaKOMJIEHHE C 00pasiaMu cepbl U €€ COeNUHEHUSIMHU (BO3MOXKHO HCIOJIb30BAHNE
BUJICOMATEPHUAIIOB); HAOMIOZCHUE Tpoliecca OOYIJIMBAHUS caxapa MO JIeWCTBHEM
KOHUECHTPUPOBAHHOW  CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX  CBOWCTB
pa30aBIEHHON CEpHOM KHUCJIOTHI, MPOBEJACHUE KAYECTBEHHON peakIMu Ha CyJbdar-
MOH W HaONIoJicHUE TpHU3HaKa €€ MPOTEKaHWs; O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBamMu a3oTa, (ochopa u uX coeaMHEHHWH (BO3MOXKHO HCIIOJIH30BAHUE
BHJICOMATEPHAIIOB), oOpa3llaMu a30THBIX W (POCPOPHBIX YAOOPEHHI; MOTydeHHE
aMMHaKa W W3y4Y€HHE €ro CBOMCTB; MPOBEJCHHE KAYECTBECHHBIX pPEAKIUN Ha HOH
aMMOHUS M QocdaT-NOH U M3YYCHHE MPU3HAKOB MX IMPOTECKaHUS, B3aHMMOJICHCTBHC
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MeEIbI0 (BO3MOKHO WCIOJIb30BAHHE
BUJICOMATEPHAIIOB); HM3yUYe€HHWE MOJENeH KPUCTAIUIMUECKUX PEmETOK —aiMasa,
rpaguTa; O3HAKOMJIEHHME C TPOLECCOM aJCOpPOLMH pPAaCTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOIa3a; MOJTyYeHUE YIIEKUCIOTo raza
U H3y4Y€HUE ero CBOMCTB; NPOBEICHHE KAYECTBEHHBIX pPEAKIUMi Ha KapOOHAT- U
CHWIMKAT-UOHBl W U3YYCHHE TMPU3HAKOB UX TMPOTCKAHUSA, O3HAKOMIICHHE C



MPOAYKIMEN CHIIMKATHOM MPOMBINUIEHHOCTH; PEIIEHUE 3KCIIEPUMEHTANBHBIX 3a]1a4
o TeMe «BaxxHenmme HeMeTauIbl U UX COSTUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO6m1as xapakTepUCTHKAa XUMHUECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux mnojoxeHus B llepuogmdeckoi  cuUCTeME€  XUMHUYECKUX  DJIEMEHTOB
J1. I. MenneneeBa u ctpoeHusi aroMoB. CTpoeHre MeTallioB. MeTauindeckas CBsI3b
U METaUIMYecKass KpHUCTa/UIMuecKas  pemeéTka. DJICKTPOXUMHUECKUU Pl
HalpsDKeHUM  MeTauioB.  (PU3MYecKMe Y XMMHYECKHME CBOWCTBA  METaJUIOB
(B3aMMOJIEHCTBHUE C KUCIOPOAOM, BOJOH, KucTIoTamu). Obwue cnocoowvl noydenus
memannos. llonsmue o KOppo3uu Memainios, OCHOBHbIe CHOCOObL 3auumvl UX OM
koppo3uu. Cnuagel (cmanwv, 4yeyH, OOPANOMUHUL, OPOH3A) U UX NPUMEHEHUE 8 ObImY
U NPOMBLULIEHHOCMIU.

[[lenounbie MeTamibl: nojoxxeHue B lleproanyeckoil cUCTEME XUMHYECKUX
anementoB JI. WM. MenneneeBa; crpoeHue aroMoB. HaxoxneHue B mnpupone.
duznueckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusi u Kanus). OKCUibl U
TUAPOKCUIBI HATpUS U Kanus. [I[puMeHeHre MEeI0UYHbIX METAIIOB U X COECTUHEHMUIA.

[[lenoyno3emenbpHble  METAUIbl  MarHuii W KallbLMH:  IOJIOKEHHE
B [lepronnueckoil cucreMe xuMuueckux annemeHToB [[. M. MenneneeBa; cTtpoeHue
MX aTOMOB; HaXOXJIEHUE B Mpupoae. Puznueckne U XMMUYECKUE CBOMCTBA MarHUs U
Kayblus. Baxueniye coeMHEHUsT Kaablus (OKCUI, TUAPOKCHU, colin). JKécmrxocmb
800bl U CNOCOObL €€ YCMPAHEHUS.

AlnroMuHUN: TION0KeHUE B [lepuoanueckoil cuCcTeMe XMMHUYECKUX 3JIEMEHTOB
J. . MeunneneeBa; CTpOo€HME aTroMa; HaxoXAeHuWe B mpupone. duznueckue u
XUMHUYECKHUE CBOMCTBA amtoMHUHMS. AMQOTEpHBIE CBONCTBAa OKCHAA U THUAPOKCHIIA
ATIOMHUHUSL.

Kenezo: monoxkenwe B llepuoanyeckor CUCTEME XUMHUYECKUX DJIEMECHTOB
J. 1. MenneneeBa; CTpOo€HME aToma; HaxoxieHue B mpupoae. Dusnueckue u
XUMUYECKUE CBOMCTBA eje3a (B3aUMOJICHCTBHE C METaulaMHu, KHUCIOTaMU U
cossimu). Okcuasl, ruapokcubl U con xkene3a(ll) u sxeneza(Ill): cocras, cBoiCcTBA U
noJyyenue.

XUMUYECKHUI IKCTIEPUMEHT: 03HAKOMJIEHHUE ¢ 00pa3iiaMy METAJJIOB U CILIABOB,
ux (U3MYECKUMHU CBOWCTBAMHU;, W3YyUYCHHE PE3YJbTaTOB KOPPO3UHU METAJLIOB
(BO3BMOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJblIUsI U HATPUs C BOJIOM (BO3MOYKHO HCIIOJIb30BaHUE BUACOMATEPHAIIOB);
HCCJICIOBAHUE CBOWCTB KECTKOM BOJBI; MPOLECCA TOPEHUSA XKEJIE3a B KHUCIOPOJIE
(BOBMOKHO  HCHOJIb30BAaHWE  BUICOMATEpPUATIOB);  MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlMil HA MOHBI (MarHusl, KaJlblMs, aTIOMUHUS, TMHKA, xene3a(ll) u
wene3a(Ill), menu(Il)); HabmroeHre U onMcaHKE MPOLIECCOB OKPAIIMBAHUS TIJIAMEHH
MOHAMH HATpUsI, Kalusl ¥ Kalblus (BO3MOXKHO HMCHOJIb30BAHHE BUACOMATEPHUAIIOB);
uccaenoBanre aMm(GOTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS W THIPOKCHUAA ITUHKA;
pelIeHne SKCIEPUMEHTANIBHBIX 3a/ady 1Mo TeMe «Baxheillmme Meramibl U HUX
COEUHEHUSD.



Xumusa u okpyscarowan cpeoa

Hosvie mamepuanvt u mexunonocuu. Bewyecmea u mamepuanvt 8 no6ceoHesHoll
orcuzHu  venogexa. Xumus u 30opoeve. bezonacnoe ucnonvzosanue eewjecms u
Xumuyeckux peaxkyuu 6 oOwvimy. llepsas nomowp npu XUMUYECKUX OHCO2AX
u ompasnenusx. OCHOBbI IKONOSUYECKOU 2pAMOMHOCIU. Xumuieckoe 3azpssHeHue
oOKpyHcaoweli cpeodvl (npedenvras oonycmumas xoHyeumpayus eewecme — IJ/[K).
Ponb xumuu 6 pewienuu sxonocuyeckux npoo.em.

Ilpupoonvie ucmoynuxu yeneeo0opooos (y2oiv, HPUpoOOHbll 2a3, Hegmyv),
NPOOYKMbL UX nepepabomKu, ux poib 8 ObIMYy U NPOMbIULIEHHOCTIU.

Xumuueckuii SKCnepumenm: usyuerue oopazyo8 Mamepuaios (Cmexio, Cnidgol
MeManos, NOIUMEPHbIE MAMEPUATBL).

Me:xnpeaMeTHble CBSI3H

Peanmnszannss MeXIpeaIMETHBIX CBSI3€M IPU H3YyYEHUMM XUMHH B 9 Kiacce
OCYUIECTBJISIETCSl UepPEe3 MCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITHH,
TaK ¥ HOHATHM, SIBISIFOUIUXCSI CACTEMHBIMH JIJIS1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO1ue ecTecCTBEHHO-HAay4YHbIE MOHSTHUS: HAyyHbIM (pakT, rumoresa, 3aKoH,
TEOpus, AaHaJliu3, CHUHTE3, KIacCU(pUKaluusi, NEPUOAUYHOCTb, HAOJIOJIEHUE,
HKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBINA 3(PPeKT,
TEXHOJIOTHsI, MATEPUAIIBI.

dusnka: Matepusi, aTOM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, H30TOIIbI,
PaAMOAKTUBHOCTS, MOJIEKYJIa, ANEKTPUYECKUI 3apsn, IPOBOJHUKH,
MOJIYITPOBOJHUKH, AUDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHoe
COCTOSIHME BELIECTBA, a3, pacTBOP, PacTBOPUMOCTb, KPHUCTAJLUIMYECKAs PEIIETKaA,
CIUIaBbl, (PU3MUECKHE BETUUUHBI, €IUHULIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO,
ILUIaHETHI, 3BE3AbI, COJIHIIE.

buonorusi: QorocuHTe3, apiIxaHue, Ouocdepa, IKOCHCTEMA, MHHEpAJbHBIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, MMTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, TIOJIC3HBIE
VICKOIIa€MBbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

BoinosiHeHHe NPAKTHYECKHUX pPadoT

[Ipn mnpoBeAeHUM MNPAKTHUUECKOW paOOThl KAXKIBIM €€ 3Tam BbINOJHIETCS
oOyuaronumucs ¢ 3[IP BMecte ¢ yuurteneM U mojJ €ro pykoBoAcTBoM. Ha nocke
00s3aTeIbHO BBIBEUIMBAIOTCS MpaBUjla TEXHUKH O€30MacHOCTH, COOTBETCTBYIOIIWE
JAHHOMY BHJAY paOOThl, AaeTcsl MpaBWIIbHAS 3amuch (GOPMYN M yKa3bIBAeTCS IIEJb
npoBeneHuss pabotel. [lpm HeoOXoaumocTu Jaercss BHU3YaJbHBIM — aJTOPUTM
BBITIOJTHEHHs]  3aJaHus. OJTO  CHOCOOCTBYET  OCO3HAaHUIO  OOYyYarOIIUMHUCS
BBIMNOJIHSIEMBIX JEUCTBUN U MIOJYYEHHOTO PE3YyJIbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI 10 XMMHUH



Jlnst opraHM3auu MPOBEPKU, y4eTa W KOHTPOJIS 3HAHWM OOYJaronIuXxcs IO
MpEeAMETY TPEIYCMOTPEHBI KOHTPOJBbHBIE PAOOTBhI, CaMOCTOATEIbHBIE PaOOTHI,
3a4eThl, MpaKTUYECKHe paboThl, TecTupoBaHue. OAHUM U3 METOJAOB KOHTPOJIS
pe3ynbTatoB oOydenusi oOydaronuxcst ¢ 3[IP siBiseTcs MeToJ MOJIMBapUATUBHOTO
AKCIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMU OTBETaMHU. Ero OTIMYUTENBHBIMU
yepTaMu SIBJIAIOTCS ONEPATUBHOCTh, BBICOKAS CTENEHb WHIMBHAyalu3aluy 3HAHUM,
CPaBHUTEIIBHO MaJjble 3aTpaTbl BPEMEHH M TpyJa Ha TMPOBEPKY OTBETOB
00yJarommxcs.

st obyuaromuxcs ¢ 31IP Bo3MoxkHO n3MeHeHue GOpMYIUPOBKHU 3aJaHUN Ha
«TOIIArOBYIOY, alanTalus MPeAJiaraeMoro 00y4JarnieMycsi TECTOBOTO (KOHTPOJIbHO-
OIIECHOYHOT'0) MaTepualia: HCMOJb30BAHUE YCTHBIX W MHUCBMEHHBIX HWHCTPYKIIHM,
YIPOIIEHUE JJIUHHBIX CIOKHBIX (POPMYITUPOBOK MHCTPYKIMIA, PEIIEHHE C OMOPOM Ha
aJTOpUTM, 00pasell, CMOIL30BaHUE CIIPABOYHON MH(OpMALIIH.

I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEBHOI O ITPEJIMETA
«XUMHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHUMA

B nenom pesynbratel ocBoeHus oOyuaromumucs ¢ 3IIP yueOHoro mpenmera
«XuMus» JOHKHBL COBIAATh C PE3ysbTaTaMu NPUMEPHOM pabodeil mporpamMmbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosee 3Ha4NMbIMHU SIBJISIFOTCSI:

JINYHOCTHBIE Pe3yJIbTAThI:

MOTHBaIMsl K  OOydeHHWIO W  IIEJICHANpPaBJICHHOM  IO3HaBATEIBHOM
JIEATEIIbHOCTH;

YCTAaHOBKa Ha OCMBICJIICHUE JIMYHOTO OIBITAa, HAOIIOACHUN 3a XUMHYCCKUMH
AKCIIEPUMEHTAMU;

OpUEHTAIUsl Ha TpaBWIa WHIUBUAYAIBHOTO M KOJUICKTUBHOTO OE€30IacCHOro
MOBEAECHUS TPU B3aUMOJICHCTBUY C XUMUYECKUMHU BEILIECTBAMU U COCIMHEHUSIMU;

MPaKTUYECKOE M3yueHHe Tpodeccuil U TpyJa pa3IudyHOrO poja, B TOM UYUCIIE
Ha OCHOBE MPUMEHEHHUS HU3y4aeMOTO MPEAMETHOIro 3HaHUs (Hampumep, JTabOpaHT
XUMHUYECKOTO aHaJIn3a);

YBOXKEHUE K TPYAY U pe3yibTaraM TPYAOBOH NEATEIbHOCTH;

FOTOBHOCTh K OCO3HAHHOMY NIOCTPOEHUIO JAJIbHEUIIEH WHIWBUIYAJIbHOU
TpaeKTOpUH OOpa30BaHMS Ha OCHOBE OPHUEHTUPOBKHM B Mupe mnpodeccuii u
PO eCCUOHATIBHBIX MPEANOYTEHUH, YBAXKUTEIIBHOTO OTHOIIICHUS K TPYY;

OCO3HAHHE CBOETO TOBEJACHUS C TOYKH 3PEHHUS OMACHOCTH MIIM OC30IaCHOCTH
TUTSI ce0sT UITU 1T OKPY>KAFOIIIHX;

OCHOBBI  JKOJIOTHYECKOW KYJIBbTYpPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO  DKOJOTUYECKOTO MBIIIJICHUs, TPUOOPETEHHE OIbITa 3KOJOTHYECKH
OPUEHTUPOBAHHOW MPAKTUYECKOU I€ATEIBHOCTH B )KU3HEHHBIX CUTYaIIUSX;

OCO3HAHUE TOCJIECICTBUN W HEMPUATHE BPEIHBIX MPHUBBIYEK (YIOTpEOICHUS
aJIKOTOJIsI, HApPKOTHUKOB, KypeHHs) W HHBIX ¢GopM Bpena sl (PU3NUECKOTO H



MICUXUYECKOTO 37I0POBBS;

MIPUHATUE PEIICHNUN B )KU3HEHHOUW CUTYaIlu HAa OCHOBE MEPEHOCA MOTyUYEeHHBIX
B Xoic OOy4YeHUs] 3HAaHWUH B aKTyalbHYIO CHUTYyaIlMiO, BOCIOJHATH Je(OUIAT
uHopMamy;

TOTOBHOCTh OTOMPATh M MCIIOJIH30BATh HYKHYI0 HH(POPMAIIHIO B COOTBETCTBUHU
C KOHTEKCTOM >KH3HCHHOMN CUTYaIiH.

MeTanpeaMeTHble pe3yJbTaThl

Osnadenue yHueepcanbHblMu y4eOHbIMU HOZHABAM ETTbHBIMU 0CUICIBUAMUL

BBISIBJISITH IPUYUHBI U CJICICTBUS MTPOCTHIX XUMUUYECKUX SIBJICHU;

OCYUIECTBJISITh CpPaBHEHHE, KJIacCU(PUKAIIMIO XUMUYECKUX BEIIECTB IIO
3aIaHHBIM OCHOBAHUSAM M KPUTEPHUSM JJIs1 YKa3aHHBIX JIOTUYECKUX OIEpallnii;

CTPOUTH JIOTMYECKOE CYXKACHUE TIOCIE MPEABApPUTEIBHOTO  aHalu3a,
BKJIIOYAIOIIEE YCTAHOBJIEHUE TPUUMHHO-CJIEICTBEHHBIX CBA3EH;

BBISIBIIATH JUIIUTHI MHPOPMAILIMU, JAHHBIX, HEOOXOIAMMBIX JJIA PEIICHHUS
MTOCTaBJICHHOW 3aJa4H;

npeo0pa3oBbIBaTh MH(POPMAIMIO U3 OJTHOTO BHUIA B APYToM (TabIUIly B TEKCT U
mp.);

CO3/laBaTh, MPUMEHATH W NPEOOPA30BBIBATH 3HAKW U CHUMBOJIBI, MOJEIU U
CXEMBI JIJIS pellIeHUs Y4eOHBIX U MO3HABATENIbHBIX 33/1a4 C MOMOIIBIO Me1arora;

C TIOMOINBIO TeJarora MPOBOJUTH XWUMHUUYECKUWA ONBIT, HECIOXKHbBIN
AKCIEPUMEHT, ISl YCTAaHOBJIEHUS OCOOCHHOCTEW OOBEKTa HM3Yy4YEeHUs, MPUUYUHHO-
CJICZICTBEHHBIX CBSI3€U U 3aBUCUMOCTEN 00BEKTOB MEXK]y COOON;

C TOMOIIBIO TEIarora WM CaMOCTOATENIHHO (hopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI 110 pe3yIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHWMHYECKHUX MPOLECCOB U UX
MOCJIEACTBUS;

UCKATh WJIA OTOMpPATh MH(POPMAIIUIO WM JIaHHBIE U3 HUCTOYHUKOB C y4ETOM
MPEIIOKEHHON y4eOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

Osgnaodenue YHUGepcanbHbIMu YueoHviMu KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHMW30BBIBATh Y4EOHOE B3aMMOJCHCTBUE B Tpymme (OmpeaensTh oOIue
1[eJIH, pacIpeaesiTh POJIU, JOTOBAPUBATHLCS APYT C APYTOM U T. 11.).

C TOMOINbI TeJarora WM CaMOCTOSITEIbHO COCTABJISATh YCTHBIE W
MUCHbMEHHBIE TEKCThl C MCIIOJb30BAaHUEM WIITIOCTPATUBHBIX MaTEpUAIOB IS
BBICTYIUJICHUS TIEPE]T ayUTOPUEH;

OpraHU30BbIBATh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO JEATEIHLHOCTH C
YYHUTENIEM M CBEPCTHUKAMH; paboTaTh MHIUBHUAYAIBHO U B TPYIIINE: HAXOIUTh OO0IIee
perieHre M paspeniath KOH(QJIMKTBI Ha OCHOBE COTJIACOBAHUS TO3MIIMN W ydeTa
WHTEpECOB; (OPMYITHPOBATH, APTYMEHTHUPOBATh M OTCTANBATh CBO€ MHCHHUE;

OIICHMBATh KAa4eCTBO CBOEr0 BKJIaJga B OOMMWNA TPOAYKT, MPUHUMATh H
pa3ieNiaTh OTBETCTBEHHOCTh M MPOSIBIATH FOTOBHOCTh K MPEAOCTABICHUIO OTYETA
neped rpynIou.



Osniadenue yHugepcaibHblMu yueOHbIMU PeCYIAMUCHBIMU OCUCH BUAMU:

oOHapykuBaTh W (QopMynmHpoBaTh y4eOHYIO TPOOIEMY, ONPEACHATHh IIENb
y4eOHOH AeATEIHHOCTH;

BJIAJIETh OCHOBAaMHU CAMOKOHTPOJII, CAMOOLICHKH, NPHUHATUS PEIICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM M TTO3HABATENHLHOM IESITEIbHOCTH;

COOTHOCHUTHh CBOM JACHCTBHS C IUIAHUPYEMBIMHU pPE3yJIbTaTaMU, OCYIIECTBIATH
KOHTPOJIb CBOEH NIEATEIBHOCTH B IPOLECCE AOCTHKEHUS PE3YJbTaTa, ONPENEIAThH
CrocoObl  JEHCTBUH B paMKax MPEMIOKEHHBIX YCIOBUM H  TpeOOBaHMIA,
KOPPEKTUPOBATH CBOM AECHCTBHS B COOTBETCTBUU C U3MEHSIONICICS CUTYaLlUEH;

JlaBaTh aJCKBaTHYIO OLEHKY CUTYaIllMU U MpeAJiarath IiaH €€ U3MECHEHUS;

MPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUHN y4eOHOU
3a/1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMbIi pe3ylbTaT
NEATEeIbHOCTU, ONPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
JanbHeuen padoTsl;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHUIO.

IIpeameTHbIe pe3yIbTATHI
B cocraBe mnOpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHIO 00S3aTEIBHOrO
CollepKaHMUs, YCTAHOBJIEHHOTO JAHHOW MpUMEpPHOW paboyedl MIporpaMMonu,
BBIJICJISIIOT: HAay4HbI€ 3HAHUS, YMEHHUS M CHOCOOBI JEUCTBUH, cnenupuyeckue ajs
y4eOHOro mpeaMeTa « XUMHUsD, BUIbI JEATEIBHOCTH MO MOJYyYEHUIO HOBOT'O 3HAHMS,
€ro MHTEpHpeTaluu, MpeoOpa3oBaHUIO M NMPUMEHEHHUIO B PA3IMYHBIX Y4EOHBIX U
HOBBIX CUTYyalUsX:
. IIPEACTABICHUE O 3aKOHOMEPHOCTIX M IO3HABAEMOCTH SIBJICHUH
OPUPOJIbI, MOHUMAaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKON HAayKd
Kak 00J1acTh COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTa OOIIeH KyJIbTyphl U
NPAKTHYECKOHN JeATEIbHOCTH YeJIOBEKa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA;
IIOHUMaHHUE MECTa XUMUHU CPEIU IPYIUX €CTECTBEHHBIX HAYK;
. BJIaJICHUE OCHOBAaMM NOHATUHHOIO amrapara U CUMBOJIAYECKOIO
A3bIKa XHUMHUM JUIS COCTaBJCHHS (QOpPMYyJl HEOPraHWYECKHUX BEIECTB,
YpaBHEHUN XUMHUYECKUX peakuuid (C Omopod Ha aJropuT™M Yy4eOHBIX
NEUCTBUI); BIaJeHUE OCHOBaMHM XuMmuueckoi HoMmeHkiatypbl (IUPAC wu
TPUBHAIIBHOW) M YMEHHE HCMOJb30BaTh €€ IS pelIeHus y4eOHOo-
II03HABATEIBHBIX 337a4 C IMOMOLIBIO YUYUTEIIs; YMEHUE UCIIOIb30BaTh MOJEIIU
JUIsl OOBSICHEHUS CTPOEHHUSI aTOMOB M MOJIEKYJI 1O aJrOpUTMY C ONOPOW Ha
OIIPEIEIICHHUS;
. IIPEACTABICHUE O CHUCTEME XHMMMYECKUX 3HAHMM WU YMEHHUE C
IIOMOUIIBI0  YYUTENS MPUMEHATH CHCTEMY XHMHUYECKMX 3HAHUW  JUIA
YCTAQHOBJICHHMSI B3aUMOCBS3€d MEXKIYy M3YYEHHBIM MAaTe€puagoM U IpH
MOJIyYUeHUH HOBBIX 3HAHMM, a TaKKe€ B MPOILIECCE BBIMOJHEHUS Y4EeOHBIX
3aJaHuil U Tpu paboTe ¢ UCTOYHUKAMU XUMHUYECKON HHpOpManmu, KoTopas
BKJIFOYAET:



BAKHEUIIINE XUMUYECKUE TOHATHS: XMMHUYECKUM 3JIEMEHT, aTOM, MOJIEKYIIa,
BEIIECTBO, MPOCTOE U CJIOKHOE BEWIIECTBO, OJHOPOJHAS W HEOAHOPOJHAS CMECH,
OTHOCHUTEIIBHBIE ATOMHAsl W MOJIEKYJISIPHAS MAacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAs Macca, MOJIIPHBIH 00bEM, OKCHJ, KHUCIIOTa, OCHOBaHWE, COJIb (CpemHss),
XUMHUYECKasi peakius, pPEaKkiud COEAUHECHUSA, PEAKIMU Pa3JIOKECHUsS, PpPEaKIuu
3aMeleHus, peakuun oOMeHa, TemmoBoM  AddekT peakmuu, 0OK30- U
SHJIOTEPMHUYECKUE PEAKIMH, PACTBOP, MAcCoBas J0Js XUMHYECKOTO JJIEMEHTa B
COCJIMHEHUH, MAcCoBasi JI0J1 W IMPOICHTHAs KOHIICHTpAllUsl BEIIECTBa B pacTBOpE,
SIPO aToMa, JJICKTPUYECKHM CJIOM aTroMma, aToMHash oOpOuTalb, paguyc aToma,
BAJIEHTHOCTb, CTENECHb OKHUCJICHHS, XHUMHUYECKAasl CBSA3b, AJIEKTPOOTPULIATEIBHOCT,
MOJIIPHAS. W HETNOJISIPHAs KOBAJICHTHAs! CBSI3b, MOHHAS CBSI3b, METAJUIMYECKAsI CBSI3b,
KpUCTaJUTMUECKasi penieTka (aToMHasi, MOHHas, MeTaInYecKasi, MOJIEKYJIsipHasi), MOH,
KaTUOH, aHHUOH, BJIEKTPOJIUT U HE DJIEKTPOJIUT, INEKTPOJUTHYECKAS JTUCCOLMALINS,
peakiMM  HMOHHOIO  OOMEHa,  OKHUCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU,
OKHCJIUTENIb M BOCCTAHOBUTEIb, OKHCICHHUE M BOCCTAaHOBIICHUE, DICKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMBbIE pEakIuu, CKOPOCTh
XUMHUYECKOM peaKIuu, KaTaau3aTop, npeaeibHo gomyctuMmas konmneHTpamus (I11K),
KOPPO3Hsl METAILJIOB, CIJIABBI;

OCHOBOIIOJIararOlMe  3aKOHbl ~ XMMHU:  3aKOH  COXPaAHEHHUS  MAacChl,
[lepuonnueckuii 3axkoH [l. 1. MenaeneeBa, 3akOH IOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo;

TEOPUN XUMHUHU: AaTOMHO-MOJIEKYJISIPHASL TE€OPHUS, TEOPHUSA DICKTPOJIUTHUYECKOU
JIVCCOLIMALINY, a TAKXKE MPEICTABICHUS O HAYYHBIX METOJAX MO3HAHUSA, B TOM YHUCIIE
AKCIIEPUMEHTAIIBHBIX U TEOPETUUYECKUX METOJIaX UCCIEAOBAHUS BEILIECTB U U3yUYCHUS
XUMHAYECKUX PEAKLINN;

. NPEACTABICHHE O TNEPUOJMYECKOM 3aBUCHMOCTH  CBOWCTB
XUMUYECKUX JIEMEHTOB (pajnyc aToma, 3JIEKTPOOTPULIATEIBHOCTh), MPOCTHIX
U CJIOXKHBIX BEIIIECTB OT MOJIOKEHUs ieMeHTOB B [lepuoanueckoii cucreme (B
MaJIbIX TMEPHOJIax W TJIaBHBIX MOATPYIIAX) M 3JICKTPOHHOTO CTPOSHHUS aToMa,;
yMeHuEe OOBACHSITH CBSI3b MOJIOKEHUS deMeHTa B [lepuoanyeckoit cucteme
YHCJIOBBIMM XapPaKTEPUCTHUKAMU CTPOEHHSI aTOMOB XHMHUYECKUX 3JIEMEHTOB
(coctaB ™ 3apsa  sAgpa, oOIIee YHCIO DJIEKTPOHOB), pacHpeaciIcHueM
3JIEKTPOHOB MO 3HEPTETUYECKMM YPOBHSIM aTOMOB IEPBBIX TPEX IEPUOJIOB,
KM W KajJbllds, KJIacCH(PUIMPOBATh XUMHUYECKHE DJEMCHTHI C OIOpOi Ha
omnpeneleHus (U3NISCKOro CMbICHa IUGPOBBIX JaHHBIX IEPUOIUICCKON
TaOIUIIBI;

. YMEHUE KJIaCCU(UILIMPOBATH XUMHYECKHE DJIEMEHTHI,
HEOPraHUYECKHUE BEHIECTBA M XUMHUYECKHE PEAKIMU C OMOPOM Ha CXEMBI;
ONPEAETATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMHYECKUX 3JIEMEHTOB, BU/I
XUMHUYECKOM CBSI3U U TUM KPUCTAIIMUECKON CTPYKTYpPbI B COCIMHEHUSIX, 3PS/l
MOHA, XapaKTep Cpellbl B BOAHBIX pacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUM),
OKHUCJIUTENh U BOCCTAHOBUTENH TI0 aJITOPUTMY YICOHBIX ICHCTBHM;



. YMEHHUE XapaKTepu30BaTh C OMOPOW Ha cxXemy (U3UYECKHUE U
XUMUYECKHNE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJOPO, Tpadur,
anmMas, KpeMHUH, a3oT, ¢hocdop, cepa, XJIop, HATPHM, KA, MarHAN, KaJIbIIAH,
AITIOMUHUMN, KEJI€30) U CIOXKHBIX BEIIECTB, B TOM YKCII€ UX BOJHBIX PACTBOPOB
(Boma, aMMMakK, XJOPOBOAOPOJl, CEPOBOJOPOA, OKCHIBI M TUIPOKCHUIBI
metaiioB | - [IA rpynn, amomunwus, meau (I1), muaka, xeneza (II u III),
okcuapl yriepoaa (II m 1V), xpemuus (IV), azora u ¢ochopa (II u V),
cepel (IV u VI), cepuucras, cepHas, a3orucras, a3zoTHas, ¢ochopHas,
yrojibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBATh C OMOPOM Ha IJIaH U
KJIIOUEBBIC CIIOBA; YMEHHE TPOTHO3MPOBATH M XapaKTepU30BaTh CBONCTBA
BEIIIECTB B 3aBHUCUMOCTH OT WX COCTaBa M CTPOCHHS IMMOCJIE MPEABAPUTEIBHOTO
aHajM3a IMoj] PYKOBOJICTBOM II€/Iarora, MPUMEHEHNE BEIIECTB B 3aBUCHMOCTH
OT WX CBOWCTB, BO3MOXXHOCTh IPOTEKAHUS XHUMHYCCKUX IPEBPAIICHUN B
Pa3IUYHBIX YCJIOBHSX, BIHMSHHE BEIIECTB M XHMHYECKHUX TIPOIECCOB Ha
OpTraHM3M UYeJIOBEKa U OKPYKAIOIIYI0 MPUPOAHYIO CPENY;

. YMEHHUE COCTABJSITH MO O00Opasiy, CXeme, alrOpUTMy YICOHBIX
JICUCTBUN MOJICKYJISIpHbIE W HMOHHBIC YpaBHEHUS peakiuil (B TOM 4YHUCIE
peakiMii MOHHOTO OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi),
WLTFOCTPUPYIOIIUX ~ XUMHUYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB / IPYIII
HEOPTraHWYECKUX BEIIECTB, a TaKKe MOATBEPXKIAIOMUX TEeHETUYECKYIO
B3aMMOCBSI3b MEX]y HUMU;

. YMEHUE BBIYUCIISTH OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO
MacChl BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOTO 3JIEMEHTa B COCIWHEHUH,
MacCOBYIO JOJIO BEIIECTBa B PACTBOpE, KOJUYECTBO BEIIECTBA U €T0 Maccy,
00BEM razoB ¢ onopoi Ha oOume (HopMyJibl; YMEHHE MNPOBOAUTH PACUETHI MO
YpaBHEHUSM XUMHYECCKUX PEAKIIUN M HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00BEM
M MacCy peareHTOB WJIHM MPOIYKTOB PEaKIMH C OMOPOil Ha 00pasell, aropuTM
y4eOHBIX JIEHCTBHIA;

. BJIAJICHUE  OCHOBHBIMH  METOJaMH  HAyYHOTO  IO3HAHUS
(mabmroieHne, W3MEpPEHUE, HKCIEPUMEHT, MOJCIMPOBAHUE) TPU U3YUYEHUU
BEIIECTB U XUMHUUYECKHUX SIBIICHUN C OMOPOW HA aJITOPUTM YYEOHBIX JIEHCTBHUIA;
yMeHue chopMyIupoBaTh MPOOJIEMY W TIPEMIOKHUTh TMYTH €€ PEIICHHS C
MOMOIIbIO TIEarora; 3HAaHUE OCHOB Oe30MacHON pPabOThl ¢ XUMUYECKUMU
BEIECTBAMHU, XUMUIECKOM TOCY 0 U JabOpaTOPHBIM 000pYA0BaHUEM;

. HaJTN4Yne MIPAKTUIECKUX HABBIKOB TJIAHUPOBAHUS u
OCYIIECTBJICHUS CIACAYIOMNX XUMUYECKUX IKCTICPUMEHTOB I10]] PYKOBOJICTBOM
yuuTens ¢ 00CyKIeHHEM IJIaHa pabOThl UM COCTaBICHUEM TaOIUIIbI:
U3YUYCHUE U ONMCaHNUEe (PU3NICCKUX CBOMCTB BEIIECTB;

O3HAKOMJIEHUE C PUBUUYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOLIUE TPU3HAKHU MPOTEKAHUSI XUMUYECKUX PEAKIIUM;
U3y4YeHHUE CIIOCOOO0B pa3/ieNieHUs: CMeCcel;

MOJIYYCHHUE KUCTIOPO/Ia U U3YUEHUE €T0 CBOMCTB;



MOJYYEHHUE BOJIOPOIa U U3YUYEHUE €TI0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJTy4YEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

MPUTOTOBJICHHE PACTBOPOB C OMPEIEICHHOM MAacCOBOU J10JIE pacTBOPEHHOTO
BEIIECTBA;

UCCJICIOBAHUE U ONMUCAaHUE CBOWCTB HEOPTaHUYECKUX BEIIECTB PA3IUUYHBIX
KJIACCOB;

NpPUMEHEHUE WHIMKATOPOB (JakMyca, MeTuiopaHxka u deHondTranienna) s
onpeJeeHUs XapaKTepa Cpelibl B pacTBOpax KUCIOT U LIEI0YEH;

M3YyYCHHE B3aUMOJCHCTBHUS KHCJIOT C METa/llaMH, OKCHUJAaMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMHU;

MOJTy4YE€HHUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHME OJIHOTO METaJllIa IPYTUM U3 PacTBOpa COJIH;

uccneaoBanne aMm(pOTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U IIUHKA;

pelieHrne HKCHEPUMEHTAIbHbIX 3afad 1o TemMe «OCHOBHBIE  KJIACChI
HEOPraHUYECKUX COCTUHECHUIN»;

pELIEHHE SKCIEPUMEHTAIBHBIX 33a/ad IO TeMe «DIJIEKTPOJIUTHYECKas
JTUCCOLIAALINSY;

pELIEHNE PKCIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BakHelle HeMeTalluIbl U UX
COCIUHEHUSDY;

pelIeHrEe 3KCIIEPUMEHTANBHBIX 3a7a4y Mo TeMe «BakHeillne MeTamibl U UX
COCIUHEHUSDY;

XUMHUUYECKUE OKCIEPUMEHTHI, WUIIOCTPUPYIOIINE TPU3HAKA IPOTEKAHUS
peakIuii HOHHOTO 0OMEHa;

KaueCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI:
xJjopua-, Opomua-, woaua-, cyibdar-, ¢ocdar-, KapOOHAT-, CUIMKAT-aHUOHBI,
TUAPOKCU-UOHBI, KATUOHBI aMMOHMUS, MarHusl, KaJIbIUs, allOMUHUS, Kele3a (2+) u
xenesa (3+), menu (2-+), IIUHKAa;

YyMEHUE TMPEACTABIATh PE3YJNbTaThl dJKCIEpUMEHTa B (GOpME BBIBOJIOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJHUII U BBISBISATH YMIUPUIECKUE 3aKOHOMEPHOCTH;

. BJIaJICHUE MpaBUIaMHd 0€30MacHOTO OOpaIIeHUs C BEIICCTBAMH,
HCIIOJb3YEeMbIMU B TIOBCEIHEBHOM KU3HU, a TAK)KE MpaBUJIaMH MOBEICHUS B
HEeJsIX COEepPEeKEHHSI 3I0POBhSI U OKPYXKAIOIIEH TIPUPOTHON CPEJibl; TOHUMAHHE
Bpena (OmacHOCTH) BO3JICHCTBUS Ha >KUBBIE OpPraHW3Mbl OMNPEACICHHBIX
BEIECTB, a TaKXKE€ CIMOCOOOB YMEHBIIICHHS] W MPEJOTBPAIIECHUS WX BPEIHOTO
BO3JICHCTBUS;, TIOHUMAaHUE 3HAYEHUS JKUPOB, OEJIKOB, YIJIEBOJAOB ISt
OpraHu3Ma 4ejoBeKa;

. BJIQJICHUE OCHOBAMHU XMMHYECKOW TPaMOTHOCTH, BKJIIOYAOIICH
yMEHHUE MPaBWIbHO UCIOJIb30BaTh U3yUYECHHbIE BEIIECTBA U MaTepuasbl (B TOM
quclie, MUHEpalbHbIe YA0OPEHUS, METAIUIBI U CIUIABbI, IPOAYKTHI epepaboTKu
OPUPOAHBIX UCTOYHUKOB YIJIEBOJOPOAOB (yTIiisi, IPUPOAHOTO raza, HedTH) B



OBITYy, CETbCKOM XO3SIIICTBE, HAa MPOU3BOJCTBE; YMEHHE MPUBOAUTH MPUMEPHI
IIPABWJIBHOTO MCIIOJIb30BAHUS U3YUYEHHBIX BEIIECTB U MAaTEPHAJIOB;

. YMEHHE YCTAHaBIMBATh CBS3M MEXAYy peajbHO HaOII0JaeMbIMU
XUMHUYECKUMHU SIBJICHUSMH M TIPOLIECCaMU, MPOUCXOIAIIMMH B MaKpo- H
MUKpOMHUpPE, OOBACHATh NPUYMHBI MHOTOOOpa3usi BEIIECTB; YMEHHUE
UHTETPUPOBaTh XUMHUYECKHE 3HAHUA CO 3HAHMSIMHU JPYTHUX Y4eOHBIX
IPEAMETOB C IOMOUIBIO ME1Arora;

. npejacTaBlieHue o cdepax NpodecCHOHaTbHON NeITebHOCTH,
CBSI3aHHBIX C XMMHUEH M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTHKCHHUSIX XUMUYECKON HayKu; HAJMYHE OMbITa pabOThl C pPa3sTUYHBIMHU
UCTOYHUKAMU HMHGPOpPMAIMM MO0 XUMHUHU (HAyYHO-TIOMYJISIpHAs JUTepaTypa,
CJIOBApH, CIIPABOYHHUKHU, HUHTEPHET-PECYPCHI) C OMOPOM HA AJITOPUTM: YMEHHUE
OOBEKTHBHO OIIEHMBAaTh MH(GOPMALMIO O BEUIECTBAX, MX MPEBpALICHUSIX U
MIPAKTUYECKOM IPUMEHEHUU.

8 KUIACC

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSTHI: aTOM, MOJIEKYJIa,
XUMHUYECKUI AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS
Y HEOJHOPOJIHAsA), BaJEHTHOCTb, OTHOCUTENIbHASI aTOMHAsi M MOJEKYJsIpHAs macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpPHAsh Macca, MaccoBas J0JIsI XHUMHYECKOIro
AJIeMEHTa B COEIMHEHHUM, MOJISIPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJb,
anekmpoompuyamenvrocmy??l,  cTeneHb  OKMCIEHMS, XHMHUYECKas peaKius,
KJaccu(PUKalusa peakiuil: peakuud COCAUHEHUs, PEaKLHUH Pa3JI0KEHUs, peakluuu
3aMEIIEHUs, peakuuu OOMeHa, H9K30- M DSHIOTEPMHUUYECKHE pEaKUUHu; mMenio8oll
agpgpexm peaxkyuu; SAPO aTOMa, SJIEKTPOHHBIA CIIOM aToma, aToMHasi OpOWTab,
paauyc aroma, XMMHYECKas CBA3b, NOJSIPHAs W HEIOJISIpHAs KOBAJICHTHASl CBS3b,
MOHHAs CBSI3b, HOH, KATUOH, aHWOH, PacTBOP, MaccoBasi J0Js BellecTBa (IIpOLEHTHAs
KOHIIEHTpAaIusi) B pacTBOPE;

WTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHH (cM. m. 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMUCAHUU BEUIECTB U UX MPEBPACHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJMKY JJisi COCTaBieHHUs (OpMYyJ BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMUUECKUX PEAKIIMi, 3JIEKTPOHHOTO OanaHca;

ONpENENsATh BAJCHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COCAMHEHUSX;
CTENEHb OKHUCJIEHHUS DJIEMEHTOB B OHWHApHBIX COEIUWHEHUAX C ONOpOM Ha
ONpeJeieHusl, B TOM YHCIE CTPYKTYpUPOBAaHHBIC, MPUHAMJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIaccy CoeAuHeHud mno ¢GopmyiaaM; BHUJ XHMHYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCIUHEHUSIX;

UMETh NPEJCTABIECHUE O CUCTEME XUMUYECKHUX 3HAHUH, YMETh C IOMOILBIO
YUHTEIS IPUMEHATh CUCTEMY XUMUUYECKUX 3HAHWM, U1l YCTAHOBIIEHUS B3aUMOCBSI3H
MEXIy M3YYEHHBIM MAaTEpPHAIOM WU MPU MOJYYEHHH HOBBIX 3HAHUH, a TaKXe IpH




paboTe ¢ UCTOYHUKAMU XUMHUYeCKor uHpopMarmu. OpHeHTUPOBATHCS B MOHATUSIX H
omepupoBaTh MMH HAa 0a30BOM YypOBHE, MPUMEHSITh MPU BBHITIOJHEHUU Y4eOHBIX
3aJlaHAi ¥ PELICHUH PAcUETHBIX 3a/1ad C OMOPOM Ha AJITOPUTM YYEOHBIX IEUCTBHIA
U3YUYEHHbIC 3aKOHBl U TEOPHUM: 3aKOH COXpaHEHHUs macchl, [leproanueckuil 3akoH
.. MennaeneeBa, 3aKOH NOCMOAHCMBA COCMABA, 3aKOH ABOTaApO; aTOMHO-
MouiekyJisipHasi Teopusi. COOTHOCUTh 00O3HAUYEeHMs, KOTOpbIE HMMEIOTCS B TabJuMIe
«llepnonnueckas cucremMa xumuueckux oanemeHtoB J[. M. MenneneeBay c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMUMUYECKHUX AJIEMEHTOB (COCTaB U
3apsan sapa, 00llee YHUCIO 3JIEKTPOHOB M pACIpENesieHHe HUX MO0 3JICKTPOHHBIM
CJI0SIM);

KJIacCU(DUIIMPOBATh XUMUYECKAE DJIEMEHTHI; HEOPTraHWYECKHE BEICCTBA;
XUMUYECKUE peakiuu (M0 YKCIy U COCTaBy YYaCTBYIOUIMX B PEaKIMM BEIIECTB, IO
TeTI0BOMY 3D PEeKTy, M0 U3MEHEHUIO CTEICHU OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB) C
ONIOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XHWMHYECKUE CBOWMCTBAa BEILECTB
pa3IMUHBIX  KJIAcCOB, TMOATBEpKJas OMNHCAaHWE NpPUMEpPaMH  MOJEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUNA C ONTOPOU HA CXEMBI;

MIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOECHUS,
BO3MOXHOCTH TPOTEKAaHUSI XUMHYECKHUX IPEBPAILCHUN B PA3JIUYHBIX YCIOBUAX
MOCJIE MPEABAPUTEIILHOTO O0CYXKACHUS C TIEAaroroM;

BBIYUCIISITh OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAacChl BELIECTB;
MaCCOBYIO JIOJIFO XMMHUYECKOTO AJIEMEHTa Mo PopMyJie COSTUHEHUS; MACCOBYIO JIOJTIO
BEIIIECTBA B PACTBOpPE; MPOBOJAUTH PACUETHI M0 YPABHEHUIO XUMHYECKOW pEaKIUU C
OTIOPOM Ha aJrOpUTM;

MIPUMEHSITh OCHOBHBIE OIEpallUd MBICTUTEILHON AESATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHuEe, cucTemMaTu3alus, KiacCUu(UKalus, BBISIBICHHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€H — ISl U3YUYEHUs] CBOWMCTB BEIIECTB U XUMHYECKUX
peakIuii; €CTECTBEHHO-HAYYHbIE METOJIbl TO3HAHUs — HaOJIoJeHUEe, HU3MEpEHUe,
MOJICIIUPOBAHUE, DJKCIIEPUMEHT (PeanbHulli U MbICIEeHHbIL) TIOJ PYKOBOICTBOM
Mearora;

CJIEIOBaTh TMPAaBWJIAM TOJIH30BAHUS XMUMHYECKOW TMOCY/I0N U J1abopaTopHBIM
o0opyoBaHuEM, a Tak)Ke TMpaBujaM OOpaIlieHHsl C BEIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMUA TI0  BBITIOJTHEHUIO JTAOOPATOPHBIX XWMHYECKHX OIBITOB  TIO
MOJIYYCHUI0O M COOMpaHHUI0O Ta3000pa3HBIX BeEmIeCTB (BOJAOPOJAa M KHCIOPOJA),
MIPUTOTOBJICHUIO PACTBOPOB C OIPEICIEHHON MAacCOBOM JI0JEHW PACTBOPEHHOTO
BCIIIECTBA; IUJIAHUPOBATh W  MPOBOAWTh XUMHYECKHE OKCIEPUMEHTHI  TIO
pacrio3HaBaHHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C TOMOIIbIO UHAUKATOPOB (JIaKMYC,
dbenondraiendH, METUIOPAHXX U Jp.), MOJATBEPKIAIOIIMX Ka4eCTBEHHBIM COCTaB
HEOPraHWYECKUX BeIleCTB (KaUYeCTBEHHbIE PEaKIIMM Ha HOHbBI) MOJ PYKOBOJICTBOM
negarora.

9 KJIACC
PACKpPLEIBATb CMBICII OCHOBHBIX XHMHWYCCKHX MOHSITUN: XUMHYCCKUMN OJICMCHT,



aToOM, MOJIEKYyJia, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIbHOCTD, CTEIIEHb OKUCIEHUS, XUMHUYECKasl PeaKius,
XUMHYECKasl CBSI3b, Meniosou d¢hghekm peaxyuu,MOib, MOJSIPHBII 00BEM, pacTBOD;
AIEKTPOIUTHI, HEATEKTPOIUTHI, FNEKTPOTUTHUECKASL TUCCOIHAIIMS, PEaKIIUH HOHHOTO
oOMeHa, KaTajau3aTtop, XUMuyeckoe pagHosecue, obOpamumvle U HeoOpamumbvie
peaxkyuu, OKHUCJIUTEIIbHO-BOCCTAHOBUTEIbHbBIC peakiuu, OKHUCJIUTEIb,
BOCCTAHOBUTEJIb, OKHCJIECHHE M BOCCTAHOBJIEHHUE, AJUIOTPOINHUs, aM(POTEpHOCTD,
XUMUYECKass CBSI3b (KOBaJEHTHasi, WOHHAs, MeETauIMyecKas), KpHUCTaJTn4YecKas
pEelIETKA, KOppo3us Memaiilos, Cidgbl;, CKOPOCHb XUMUYECKOU peakyuu, TIPeaeIbHO
nonyctumas konrentpanus (I1/1K) Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHM (cM. m. 1) u
MIPUMEHSThH ATU MOHSATHUS MPU OMKUCAHUY BEUIECTB U X MPEBPAILICHUIA;

MCIIOJIB30BaTh 3HAKU U CUMBOJIBI JJIsl (PUKCAIlMU PEe3yJIbTAaTOB HAOJIOICHUM,
cocTaBJIeHUsI (POPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEaKIMM, 3aITUCH JaHHBIX
ycinoBui 3amad. Mcnonw3oBaTh 0003HaueHwus, umerwnuecs B Ilepuogmdeckoi
CUCTeME U TalJuIe PacTBOPUMOCTH KHUCIOT, OCHOBAHUM M COJIE B BOjAE MJIA
BBITIOJTHEHUS 3aJJaHUMN.

ONPENENATh BaJECHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB B
COEAMHEHUAX PA3JIMYHOIO COCTaBA; MPUHAJJICKHOCTh BEMIECTB K OINPEACIEHHOMY
KJIACCY COEIMHEHUH C OMOPOW Ha OMPEACIICHUS, B TOM YHCIIE CTPYKTYpUPOBAHHBIE,
BU/JIbI XUMHUYECKOU CBSI3U (KOBAJICHTHAS, MIOHHAS, METAJUINYECKas) B HEOPTraHMYECKUX
COCIMHEHMSIX; 3apsij] MOHA M0 XUMHUYECKOW (opmyle; XapakTrep cpeibl B BOJHBIX
pacTBOpaxX KHUCIOT W IUEJIOYEH, Mun KpUucCmaiiuyeckou peulémku KOHKPEemHO20
gewjecmea;

packpeiBath cmbicin  Ilepumoamueckoro 3akona .M. MeHnngeneeBa wu
JEMOHCTPUPOBATh €ro MOHUMAHUE: ONUCLIBAMb U XAPaKmepusoeams TaOIUYHYIO
dbopmy Ilepuoguueckoil CUCTEMBI XUMHUYECKUX JJEMEHTOB: pa3jinyaTh IOHSTHUS
«rnaBHas noarpynmna (A-rpynma)» u «nodounas noarpynmna (b-rpymnmna)», manbie u
OOoNpIIE  TIEPUOJIBI;  cOOmMHOCUmMb  OOO3HAYEHUS, KOTOpPhIE UMEIOTCS B
MEePUOINYECKON TaONMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YWUCIO DIECKTPOHOB H
pacnpeneneHrue uX Mo dJICKTPOHHBIM CIIOSM); 00bACHAMb OOIINE 3aKOHOMEPHOCTH B
M3MEHEHHM CBOWCTB XMMUUYECKUX AJIEMEHTOB M UX COCIUHEHHI B Mpelesiax MalbIX
MEPUO0B U TJIABHBIX MOATPYIIIL C YYETOM CTPOEHHUS KX aTOMOB;

KJIacCU(PUIIMPOBAaTh XWMUYECKHE DJIEMEHTHI; HEOPTaHWYECKHUE BEIICCTBA;
XUMUYECKHE peakiuu (10 YKCIy U COCTaBy YYaCTBYIOIIUX B PEAKIUM BEIECTB, IO
TerI0BOMY 3P (DeKTy, 10 U3MEHEHHUIO CTEIICHEeW OKUCICHUS XUMHUYECKUX DJIEMEHTOR)
C OINOPOU HA CXEMBI;

XapaKkTepu30BaTh (OMUCHIBATh) OOMKMEe U CcHeHUPUUIECKUe XUMHUYECKUE
CBOMCTBa BEIIECTB PA3IMYHBIX KJIACCOB, MOJTBEPXkAasl OMHMCAHHE NpPUMEpPaMU
MOJIEKYJISIDHBIX U MOHHBIX YPAaBHEHMI COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIUN ¢
ONOPOU Ha CXEMBI,



COCTaBIISATh YPABHEHUS AJIEKTPOJIUTHUECKON TUCCOLUALIMN KUCIOT, 1IEeJI0Yel U
COJICH; TIOJTHBIE W COKpAIIEHHBIC YPAaBHECHUS PEAKIMii MOHHOTO OOMEHA; YpaBHEHUS
peakiui, TMOJATBEPKIAONIMX CYIIECTBOBAHME TI'E€HETHUYECKON CBSI3M  MEXKIY
BEIIIECTBAMU PA3JIMYHBIX KJIACCOB,;

pacKphIBaTh  CYHIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  pPEaKIUi
MOCPEJICTBOM COCTaBJICHUSI DJICKTPOHHOTO OajlaHca 3THX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUS XHWMHYECKUX MPEBPAIICHUN IOCIE MPEABAPUTEIHHOTO
00CYXKIEHHUsI C TIEAarorom;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEULIECTB;
MaCCOBYIO JIOJIF0O XUMHUUYECKOTO 3JIeMEHTa 10 (hopMyJie COEAMHEHUSI; MAaCCOBYIO JIOJIIO
BEIIIECTBA B PACTBOpPE; MPOBOJAUTH PACUETHI M0 YPAaBHEHUIO XUMHYECKOW PEaKIUU C
OTIOPOM Ha aJrOpUTM;

CJIEIOBATh MpaBUjIaM IMOJIb30BAaHUSI XUMHUYECKOM MOCYJI0M M J1a00paToOpHbIM
0o00pyIoBaHUEM, a TAaKXE€ MpaBHiaM OOpalleHUs] C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMA TI0  BBITIOJTHEHUIO JJA0OOPATOPHBIX XHUMHUYECKUX OMBITOB IO
MTOJTYYEHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U yTIIEKUCIIOro ra3a);

MIPOBOJIUTh PEAKIIMU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEIIIECTB: PACIO3HABATh OMBITHBIM NYTEM XJIOPUI- OpOMHUI-, MOAMI-, KapOOHAT-,
dbocdar-, cumukar-, cyabdar-, THIPOKCHUI-UOHBI, KATHOHbBI AMMOHHUS W HOHBI
M3yYEHHBIX METaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
BECILIECTB;

MPUMEHSITh OCHOBHBIE OIEpallUd MBICTUTEILHON ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHUEe, CHUCTEMATU3allMI0, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — I U3YYEHUS] CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIUU;
€CTeCTBEHHO-HAyUYHbIC  METOJAbl  TO3HAHUS  —  HaAOJIOJIEHHE, HU3MEpPEHHUE,
MOJEJIMPOBAHUE, SKCIEPUMEHT (peaibHbIA U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne HanmenoBanue
n/ pa3/iesioB H TeM Bcer KoHTpoab Ipak K (ppoBbic)
H THY
u DOIrDAMMEI pﬁn p p ec o0pa3oBaTe/bHbIC
ple Pa0OThI e pa
porp 0 e paoo € padoThIl pecypeb
Paznen 1. IlepBoHayaibHbIE XUMHYECKHE MOHATHUSA
XUMUS — BaKHas
obJacth
bu6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 . 5 0 2 https://m.edsoo0.ru/7f4183
MPAKTUIECKON 7
EATEIHHOCTH -
YyeJIoBEKa



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

BemectBa un bubmuoreka [JOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f4183
peakunu 7c
Hroro mo pazneny 20

Pasznen 2. Baxkneiimmue NMpeaACTABUTEC/IN HEOPraHU4YE€CKUX BEUICCTB

B .
Kngigyzz[ bu6mmoreka [JOK
2.1 PO 6 0 https://m.eds00.ru/74183
ITousTue 06 7c
OKCcHUgax T
Bonopon.Ilonsitue bubmuorexa [IOK
2.2 0 KHCJIOTax 1 8 0 https://m.edso0.ru/7f4183
COJIAX 7c
Bona. PactBopsl. bubnmoreka [JOK
2.3 ITousTue 00 5 1 https://m.edso00.ru/7f4183
OCHOBAHHAX 7c
OCHOBHBIC KJIACCHI bu6mmoreka [JOK
24 HEOPraHUYECKUX 11 1 https://m.edsoo.ru/7f4183
COCIMHEHUH 7c
Hroro mo pazneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuyeckunx 3jaementon /1. U.
MenpeneeBa. CTpoeHue aToM0B. XUMUYecKasi CBA3b. OKUCIUTEIbLHO-BOCCTAHOBUTEIbHbIE

peakuuu
Ileproanueckui
3aKOH U
Mepromsecias buSorea LIOK
3.1 7 0 https://m.edsoo.ru/7f4183
XUMHUYECKHX 7c
anemenTtoB J[. U. -
MeHniene-eBa.
Crtpoenue aToma
Xumuaeckas
CBSI3b. bu6mmoreka [JOK
3.2 OKUCITUTETBEHO- 8 1 https://m.eds00.ru/7f4183
BOCCTaHOBUTEIbH Ic
BIC PEAKITUHI
bu6mmorekxa [IOK
Htoro no pazneny 15 https://m.edso00.ru/7f4183
7cC
bu6mmorexa [IOK
PesepBHOE Bpems 3 0 https://m.edso00.ru/7f4183
7c
OBIIEE
KOJIMYECTBO 68 4
YACOBIIO

ITPOTPAMME



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

9 KVIACC

KosauuecTBo 4acoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m POrpaMMEI Beero KOHT%O.HLHBIe HpaRTﬁnqecmle 0GPa30BATEBHBIE
padoTsI padoThI pecypesl
Pa3znea 1. BenrecTBO M XUMHYECKHE PeaKIUn
11 [ToBTOpeHwue u yriydiieHne 3HaHu| 5 1 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnnorexa [JOK
' peaKImit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKas! AUCCOLIMALIUS. 8 1 1 bubnnorexa [JOK
' XHMMHYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pazngen 2. HeMeTaJJIBI M X CO€IUHEHUSA
21 OO01mas xapakTepUCTHKA XUMUYECKUX 4 0 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
06
22 ssevcirton VIA-rpynis, Cepa n cé 6 0 0 u6orerca LIOK
' Py P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO0m1as XxapakTepUCTUKa XUMHUECKUX
bubmmoteka IIOK
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 0 1 https://m.eds00.ru/7f41a636
COCTUHEHUS
06
24 sevtrrton VA rpymtst, Yeiepon 1 : ) 2 u6orerca LIOK
' v AATTPYITIIDL. poZL https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25
Pa3pnen 3. MeTauuibl U MX COeIMHEHHUS
. bubnunorexa LIOK
3.1 OO0mre cBoiicTBa METAIIOB 4 0 0 hitps.//m.eds00.ru/7f41a636
3.2 Baxknel1me MeTamisl 1 UX COSIUHEHUS 16 1 2 bubmmorexa LIOK

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

Hroro no pazneny

20

Pasnen 4. Xumus u okpykaonias cpeaa

4.1 BemectBa 1 Matepuaisl B )KM3HU YEJIOBEKA 3 0 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazueny 3
bub6nmoreka [IOK
PesepBHOE Bpems 3 0 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



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