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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma nmo XuMuu Jyisi 00y4aroIMuXcs € 3a/1PKKON ICUXUIYECKOTO
pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 0OIIEr0 OOpa30BaHMs COCTaBJICHA B
coOTBeTCTBUM ¢ DeAepalibHbIM TOCYJIapCTBEHHBIM 00pa30BaTENIbHBIM CTAHIAPTOM
OoCHOBHOTO 0011ero oopa3zoBanus (IIpuka3z Munnpocsemenust Poccuu ot 31.05.2021 r.
No 287, 3apeructpupoBan MunHuctepctBoM roctunnu Poccuiickoir ®Deneparuun
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), [IpumepHOii aanITHPOBAHHOM
OCHOBHOW  00pa30BaTeNhbHOM TMPOrPaMMONM  OCHOBHOTO  00miero oOpa3oBaHUS
oOy4Jaronmxcst ¢ 3aJeP>KKOM MCUXUIECKOTo pa3BuTus (0go00penHoi permennem @YMO
no oOmemMy obpaszoBanuio (mpotokoia oT 18 mapra 2022 r. Ne 1/22)) (manee — [TAOOII
OO0O 3I1P), IIpumepHoii paboueli mporpaMmbl y4eOHOTO MpeaMeTa
«Xumus» (6a30BbIi ypoBeHb), [IpuMepHOI mporpamMmoil BOCHUTaHUS 00YYaIOIIUXCS
IpU TOJYYEHUH OCHOBHOIO OOIIEro 0Opa3oBaHUs, C YYETOM pacHpeleieHHBIX IO
KJlaccaM MpOBepsAEeMBbIX TpeOOBaHMM K  pe3yJbTaraM  OCBOCHHMS  OCHOBHOM
0o0pa3oBaTENbHOM MPOTPaMMbl OCHOBHOTO 0O0Iero oOpa3oBaHUS U  SJIEMEHTOB
COJIepKaHusl, MPEJICTABJICHHBIX B Y HUBEPCATBHOM Ko upukaTope no xumuu, Konuenumu
npenojaBanus yueOHOro npeaMera «Xumus», B 00pa3oBaTelbHBIX OpraHu3anusx PO,
peanu3yNIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIE TPOTPAMMBI.

OO0mas xapakrepucTuka yueO0HoOro npeamera «XumMusi»

VYuebuplii  npeaMer «XuUMHS» ~— BXOAUT B TPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TpEeaMETh». B cucTteMe ecTecTBeHHOHAay4YHOro O0pa3oBaHUs
XUMUS KaK YU4EOHBIM TIPEeIMET 3aHMMAaeT BaXKHOE MECTO B IMO3HAHUM 3aKOHOB MTPUPOJIBI,
GbopMHpPOBAaHNM HAYYHOW KApTUHBI MUPA, CO3[aHUM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOMUMBIX JIJI TOBCETHEBHOM W3HMU, HABBIKOB 37I0POBOTO W 0OE€30MacHOr0 JJis
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIbTYPBI.

YcnemHocTh M3yd4eHUs XUMHUM CBSi3aHA C OBJIAJCHUEM XHMHUYECKHUM SI3BIKOM,
coOnro/lecHneM MpaBuyl  Oe30MacHOM pabOThl TpPH  BBIIOJHEHUHM XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOUYMCJIEHHBIX CBSI3€M XMMHUHU C APYTUMU MPEIMETAMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIFOYAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW W OPraHUYeCKON XUMHUH.
I'maBHOM naeel mporpaMMBbl SBIISICTCS CO3/IaHUE 0A30BOr0 KOMILICKCA ONOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pAcTy OOYyYArOIIUXCS W WX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B coaepxaHumM TaHHOIO Kypca MPEICTABICHbI OCHOBOIOIATAIOIINE XUMHUYECKUE
TEOPETHUYECKHE 3HAHUWS, BKIIOYAIOIIME HW3YYEHUE COCTaBA M CTPOCHUS BEUIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOE€HUSA, IPOTHO3MPOBAHHWE CBOMCTB BELIECTB,
UCCIIENOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUN U IyTEW YIPABICHUS UMH
B LIEJISIX NIOJIYYEHUS BEUIECTB U MATEPHUAIIOB.

TeopeTHyecKkyr0 OCHOBY M3YUYEHHS] HEOPTaHUYECKON XHUMHUHU COCTABJISET aTOMHO-
MOJIeKyJIApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ kpaTKuMu



CBEJECHUAMH O CTPOCHHHM aToMa, BHUAAX XHMHYECKON CBSI3U, 3aKOHOMEPHOCTAX
MPOTEKAHUSI XUMUYECKUX PEAKIUH.

B u3ydenun kypca 3HaUUTENbHAs POJIb OTBOJAUTCS XUMHUYECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pPabOT, OMHMCAHUIO PE3YJIbTATOB
YUYEHHUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBuil Oe3omacHO pabOThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzauus gaHHOW MporpaMMbl B IpoLEcce 00yUYEHUs MO3BOJIUT 00YYarOIUMCS
¢ 3IIP ycBOUTH KJTIOUEBbIE XUMUYECKUE KOMIIETCHIINU U MTOHATH POJIb U 3HAUCHUE XUMUU
Cpelu ApYruxX HayK O MPUPOJIE.

N3ydyenne xumuu crnocoOCTByeT (OPMHUPOBAHUIO y OOYYaIOIIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHIO OOLIEHAYyYHbIX METOAOB (HaOMIOAEHUE, H3MEPEHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO MPAKTUYECKOIO MNPUMEHEHUS HAyYHbIX
3HaHMI, OCHOBAHHOT'O Ha MEXXIIPEAMETHBIX CBS3X ¢ mpeaMeTamu « OKpy KAt MUDPY,
«Duzukay, «buonorus», «l'eorpadus», «Marematuka» U GOPMHUPYET KOMIIETECHIIUH,
HE0OXO0IUMBbIE JJIS TPOJIOJKEHUSI 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HayK.

W3ydyeHne XuMUH CIOCOOCTBYET pa3BuTHIO Yy oOyuaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpaXeHHs, (DYHKIIMOHAJIBHOM  TIPaMOTHOCTH, YMEHUSA
BOCIIPUHUMATh U KPUTHUYECKH aHAIM3UPOBATh HHGOPMAIIMIO, MPEACTaBICHHYIO B
paznuyHbIX opMax. 3HAYUMOCTh MPEaMETa I Pa3BUTUS KU3HEHHOW KOMITETCHIIUU
oOyuaromuxcst ¢ 3IIP 3akiodaercss B YCBOGHMM OCHOBBI XHMHUYECKUX 3HaHWM,
HEOOXOAMMBIX MJI1 MOBCEIHEBHOM »W3HM;, HABBIKOB 3JI0POBOIO M 0O€30MacHOro IJis
YeJoBeKa M OKPY’KaIoIIe ero cpenbl o0pasza >KU3HU; (OPMUPOBAHUU KOJIOTHMUECKOU
KYJBTYPHI.

[Iporpamma oTpakaeT coiep:kaHue OOy4EeHHs] MpEeAMETY «XHUMHS» C y4EeTOM
0co0BIX 00pa3zoBaresbHbIX MoTpeOHocTel oOyvatouuxcs ¢ 3I1P. OBnageHue yuyeOHbIM
MpEeAMETOM «XUMHUSD» MPEACTABISIECT ONPENEIECHHYIO TPYAHOCTh Il 0Oy4arouIuxcs ¢
3I1P. D10 cBsI3aHO C OCOOSHHOCTSIMH MBICIUTEIBHON JEATEILHOCTH, TIEPHUONICCKUMHU
KOJIeO0aHUSIMU BHUMAaHMUSI, MAJIBIM 00bEMOM TTaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHUW, MOHWKEHHBIM I103HABATEIIbHBIM HMHTEPECOM M HU3KUM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlnst mpeoponeHusT TPYAHOCTEM B M3YyYEHUHU YYEOHOTO TpeaMeTra «XUMUsDY
HeoOXoarMa ajganTaius o0beMa M XapakTepa yueOHOTO MaTepraia K MO3HaBaTEIbHBIM
BO3MOXHOCTSIM JIaHHOW KaTeropuu OOyYarolIuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHS:
UCIIOIb30BaHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXKIPEIMETHBIX CBS3CH,
NOCTENEHHOE YCIIOKHEHUE U3y4aeMOro MaTepuarna.

[Ipy wu3yuyeHHUH XUMHH HEOOXOAUMO OCYIIECTBIISITh B3aUMOJICHCTBUE Ha
ITOJINCEHCOPHON OCHOBE.

TeopeTtnueckul Marepuall peKOMEHAYETCS M3ydaTh B MPOILECCE NMPAKTUUYECCKOU
NesTebHOCTU. BO3MOXKHO BBIJIETIEHUE OTJCIBHBIX YPOKOB Ha pELICHUE 3a]]a4 B CBSI3U CO
CIIO)KHOCTBIO aHanmu3a Tekcta oOyuaromumuca c 3IIP. Opranuyeckoe eIHMHCTBO
MPAKTUYECKOW ¥ MBICIHUTEIIBHON NEATeTbHOCTH OOYYaIoImUXCsd Ha YpOKaX XHUMHH
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHUIO OA3UCHBIX XUMHYECKHX 3HAHUU U
ymenuid. Oco00oe BHUMAaHHE TIPU U3YYCHUU XUMHUU YICISIETCS U3YUYEHUIO «CKBO3HBIX)
MOHSATUHN ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.



He.]'lI/I " 3aJaY1 U3YyUYCHUSA y‘l€6HOI‘O nmpeameTa «XHMHUSD

Obwue yenu wu3ydeHUs ydeOHOro mnpeamera «XHUMHsD) TPEICTABICHbI B
[IpumepHoit  paboueii mporpaMMe OCHOBHOro o0Omero oOpasoBanus. OHu
aKTyaJu3UpPOBaHbl C YYETOM HOBBIX HPHUOPUTETOB B CHCTEME OCHOBHOIO OOIIEro
oOpa3oBaHMsI, HAMPABICHHOCTH OOy4YeHHUS HA PA3BUTHUE U CAMOPA3BUTHE JHYHOCTH,
dopmupoBanue e€ MHTEIIEKTa M 00mell KyabTypsl. OOydeHHEe yMEHHMIO YYUTHCA U
MPOJOIKATH CBOE 00pa30BaHKUE CAMOCTOSITENIFHO B HACTOSIIIEE BPEMSI SIBJISICTCS OJTHOM U3
BaXHENIINX QYHKIMNNA y4eOHBIX IPEIMETOB, B TOM YHUCIIE U « XUMUN».

Jna oOyuaromuxcest ¢ 3P, tak e, kKak U A7 HOPMATHBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTeNbHYIO IpOrpaMMmy,
JOMUHUpYIOLEE 3HaUCHHUE ITPUOOPETAIOT TaKUE yeau, KaK:

* (QopmMupoBaHME  HMHTEJUIEKTYalbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TMPHUHATHIO  pEIICHWH, CIOCOOHOI
aIalITUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HU;

" HaNpaBJICHHOCTh OOYYEHHMS HAa CHUCTEMATUYECKOE NPHOOIICHHE Yy4Yalluxcs K
CaMOCTOSITENIFHOW TTO3HABATEIBHOU JESTENbHOCTH, HAYYHBIM U MPAKTUYECKUM
METOJlaM MO3HaHUsl, GOPMUPYIONIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K
XUMHUU;

= o0ecrneyeHue yCciaoBHil, CTIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIIUMHUCS OTIBITA
pa3HoOOpa3HOM AESITETbHOCTH, TIO3HAHUS U CAaMOIIO3HAHUS, KIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHLUH), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIs Pa3IMUHbIX
BUJIOB JIESATENBHOCTH;

* (popmupoBaHuEe yMEHUI 0OBICHATH U OLICHUBATh SIBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBAHUM 3HAHUM U OMbITA, TOJYYEHHBIX IPU U3YUEHUH XUMUH;

* popmupoBaHue y O0OYyYarOMIMXCS TYMAaHUCTHUYECKHX OTHOIICHWW, MOHMMAaHUS
[IEHHOCTH XUMUYECKUX 3HAHUU JJIS1 BBIPAOOTKH DKOJOTUYECKH 11eJecO00pa3HOTOo
MOBEICHUsI B OBITY W TPYJOBOW NEATEIBHOCTH B IENSIX COXPAaHEHUS CBOETO
310pOBbS U OKPYXKAIOLIEW IPUPOIHOU CPEMBI,

" pa3BUTHE€ MOTHBAaMM K OOY4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHHS OOIIEYENOBEUYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIs U HANpaBIEHHOCTU JabHEHIIIETO
oOy4eHwUs.

Kypc HampaBiieH Ha penieHue ciaeayonmx 3a0ay, 00eCeUnBaroIuX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEIHHOCTHOTO IMOAXOJ0B K OOYUYEHHUI0 XHMHUHU
oOyuaroruxcsi ¢ 3[1P Ha ypoBHE OCHOBHOTO 00111€TO 0OPa30BaAHUS:

" (QopmupoBaHHE TMEPBOHAYANBHBIX CHCTEMATU3MPOBAHHBIX MPEICTABICHUA O
BELIECTBAX, MX HPEBPALICHUSIX U MPAKTUYECKOM IPUMEHEHHM; OBJAJICHUE
HNOHSTUHWHBIM aIIapaToM U CUMBOJIMYECKUM A3bIKOM XUMHUU;

" 0CO3HaHUE OOBEKTUBHOM 3HAYMMOCTHM OCHOB XHMHYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XUMUUYECKUX IPEBPALIEHUI HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB KaK OCHOBbI MHOTUX SBJICHUH >KMBOH M HEXUBOMU
IPUPOJIbI; yIiyOJIeHHe MPeICTaBICHUN 0 MaTepHaAIbHOM €TUHCTBE MHPA;



" OBJIQJIEHWE OCHOBAMH XMMHUUYECKOU IPAMOTHOCTH: CTIOCOOHOCTHIO aHATTU3UPOBATH
1 00OBEKTUBHO OTICHUBATH KU3HCHHBIC CUTYAIlUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
Oe3omacHOro o0OpallleHusi C BEIIECTBAMHU, MCHOJIb3YEMbIMU B TOBCEAHEBHOM
KU3HM, YMEHHUEM aHaJIM3UpPOBaTh W IUJIAHUPOBATH SKOJOTUYECKH Oe30IacHOe
MOBEJICHUE B IIEJISIX COXPAHEHUS 3/I0POBbs U OKPY>KAIOIICH Cpe/Ibl;

* (opMHUpOBAHME YMEHUN YCTAaHABIMBAThH CBSI3U MEXIY pealbHO HAOIIOAaeMbIMU
XUMHUYECKUMH SIBIICHUSIMA M TPOIECCaMH, IPOUCXOIAIIMMA B MHUKPOMHUPE,
OOBSCHATh TPUYUHBI MHOTO00pa3us BEIIECTB, 3aBUCHMOCTh WX CBOWCTB OT
COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOICTB;

" IpuUOOpPETEHHE OMbITa MCIOJb30BAHUS PA3JIMUHBIX METOJIOB M3YUYEHHS BEIIECTB,
HAOJIOICHUS 32 UX MPEBPAIICHUSIMU TIPU MPOBEICHUN HECIOKHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA00PATOPHOTO 0O0OPYAOBaHUS U TPUOOPOB;

* (opMHUpOBaHUE MPEJCTABICHUN O 3HAYCHUU XUMUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX TMpoOseM, B TOM YHCIE B NPEIOTBpAIlCHUH
TEXHOTEHHBIX U SKOJOTHYECKUX KaTtacTpod.

Ocob0enHocTH 0TOOpPA M aJANTANMH Y4eOHOI0 MATEPHAJIA 110 XUMHUM

OOyuenune y4eOHOMY MpeaMeTy «XHUMUs» HEOOXOAMMO CTPOUTHh Ha CO3JaHUU
ONTUMAJIBHBIX YCIOBUM I YCBOCHHS MPOTPAMMHOTO MaTepuajia OO0y4YarolUMUCS C
311P. Bonpiioe BHUMaHHWE JOJKHO OBITH yJEJIeHO OTOOpY y4eOHOro Marepuana B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH MPH COXpPaHEHUH OOLIero 6a30BOro ypOBHSI.
OH 0DKEH 10 COAEPKAHUI0 K 00beMY OBITh aJan TUPOBAHHBIM 171 0Oyyatomuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30oBaTeIbHBIMU NOTPEOHOCTIMU. ClielyeT 00JIErYUTh
oBJaZeHUE MmaTepuasioM ooOyuawmmumucs c¢ 3IIP mocpeacTBoM ero JAeTalibHOTO
OOBACHEHHSI C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOM B
MPUMEHEHUU 3HAHUN C HUCIOJIb30BAHUEM IPUEMOB AITOPUTMU3ALMH M BU3YaJIbHBIX
ornop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaia.

bonbiioe 3HaueHWe AJid MOJHOLIEHHOTO YCBOEHHS YYEOHOro maTepualia MMEeT
OTOopa Ha MEXIMPEIMETHBIE CBSI3U BOIPOCOB, U3y4Ya€MbIX B JTAHHOM KYypCE, C TAKUMH
yueOHbpIMU TipenMeTramu  Kak «[eorpadusy, «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJMH WM TOT € Y4YEOHBI MaTephall C pas3HBIX TOYEK 3pEHUS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIy4YIIEeMY OCMBICIEHUIO, 0oJjiee MPOYHOMY
3aKPETUICHUIO TIOJYYEeHHbBIX 3HAHUN U TPAKTUYECKUX YMEHHI.

[Ipy moAroToBKe K ypoKaMm yUWUTENb JODKEH MPEeayCMOTPeTh (hOPMUPOBAHUE Y
oOy4Jaronmxcsi yMEHuid aHaIu3upoBaTh, CPAaBHUBATh, 0000IATh U3ydyaeMblii MaTepHall,
IUTAHUPOBATh TPEJCTOSIIYI0 pPadboTy, OCYILIECTBISATH CaMOKOHTposib. HeoOxoaumo
NOCTOSIHHO ~CJIEIUTh 3a MPaBUIBHOCTBIO pPeueBOoro o(OpMIICHHS] BBICKa3bIBAaHUN
obyuatommxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEGHHOCTSIMH TOBEACHUSIM JEATENbHOCTH oOyuarouuxcsa ¢ 3[1P
(pacTOPMOKEHHOCTh, HEOPTraHU30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIUN KOHTPOJb
COOJII0/IEHUS TTPaBUJI TEXHUKH O€30MaCHOCTH MPU MPOBEACHUH J1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOuHETE.



IIpumepHbIe BUaABI AesiTeIbHOCTH o0ydawmuxcs ¢ 31IP, o0yciioBaeHHbIE
0co0bIMU 00pa30BaTeJbHBIMU MOTPEOHOCTAMHU M 00ecIeYnuBaIOIIINE
OCMBICJIEHHOE 0CBOEHHUE CO/IePKAHUU 00Pa30BaAHUS N0 NMpeaMeTy « XHuMHs

Copnepxanue BUIOB JesTenbHOCTH oOywaromuxcsi ¢ 3[IP Ha ypoxkax
XUMUU ONpENEseTcss HUX O0COObIMH 00pa30oBaTENbHBIMU MOTPEOHOCTIMH.
[Tomumo mmmmpoko wucnoiasdyembix B OOII OOO o6mmx g1 Bcex
oOy4JaronMxcsi BUJOB J€ATEIbHOCTHCIIETYET YCWIATHh BUBI
NeSATEIBHOCTH, CTIeM(UIHbIE Uil JaHHOW  KaTeropuw  OOydaromnmxcs,
Uis  00ecredeHHs] OCMBICICHHOTO OCBOCHHS COJAEp)KaHHUS O0O0pa3oBaHUs IO
MpeaMeTy: YCUJICHUE MPEIMETHO-TIPAKTUYECKOU ESITEILHOCTH C aKTUBU3AIIUEH
CEHCOPHBIX CHCTEM; 4YepeOBaHHUE BHUIOB JCATEIBbHOCTU, 3aJCHCTBYIOIINX
Pa3IMYHbIE CECHCOPHBIE CHCTEMBI; OCBOEHUE MaTepuaja ¢ OMOpOd Ha alrOpUTM;
«TIOIIArOBOCTh» B H3YYEHUWH MaTepuala; HCIOJIb30BaHUE JOMOJHUTEIHHON
BU3YaJbHON OMOpbI (IJIaHBI, 00PA3Ibl, CXEMbI, MIA0JOHBI, OMOPHBIC TAOIHUIIBI).
Jlist pa3Butus y ooyuaromuxcs ¢ 3[IPymenust nenath BIBOJIBI,

dbopMUpOBaHUS  TPAMOTHOTO peveBoro BBICKa3bIBaHUS
HEOOXO/IUMO HCIIOJIb30BaTh OMOpHBIE cioBa u kiumie. Ocoboe BHUMaHUE
CIeNyeT YAENUTh OOY4YEHHIO CTPYKTYPHUPOBAHHUIO MaTepHalia: COCTaBIICHUE
PUCYHOUYHBIX UBEPOATBHBIX CXEM, COCTaBJICHHE TaOJIHII,
COCTaBJICHHE KJaccu(UKaIuu C 0003HAYCHHBIMH OCHOBAHUSMH IS
KJaccu(puKanyy ¥ HaMOJIHEHUE X puMepaMu U Ap.J[I[puMepHas TeMatndeckasi u
TEPMHUHOJIOTHYECKAs JIeKCuKa cooTBeTcTBYeT OOII
000.

Jns  oOyuarommxcs ¢ 3[IP  cyliecTBeHHbIMU — SIBIIIFOTCS.  IIPHEMBI
paboThl C JIEKCUYECKUM MaTepuajoM Mo mnpeamety. [IpoBoauTcs crenuanibHas
paboTa 10 BBEJACHUIO B aKTHUBHBIN CJIOBapb OOYYaIOIIUXCS COOTBETCTBYIOIICH
TepMUHOJIOTUH. V3ydaemble TEPMHUHBI BBOJSTCS Ha TOJUCEHCOPHOW OCHOBE,
oOs3aTenbHA BU3YajbHAs TMOJACP)KKA, AITOPUTMBI PAOOTHI C OIPEACICHUEM,
OTIOPHBIE CXEMBI JIJIsl aKTyaTU3allid TEPMUHOJIOTHH.

MecTo yueOHOro npeamera « XuMush» B y4eOHOM ILIaHe

B cootBercTBUU ¢ DepepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJAAPTOM OCHOBHOTO OOIIEero oOpa3oBaHUs YYEOHBIH MpPEaMET «XUMUSD)
BXOJIUT B MPEAMETHYIO 001acTh « ECTeCTBEHHOHAYUYHBIE TIPEIMEThI» U SBISETCS
00s13aTEIHHBIM JIJIS1 U3YUCHHUSI.

VY4eOHbIM MJIaHOM Ha €€ U3ydeHue OTBeJeHO 136 yueOHbIX YacoB — 10 2 U
B HEJIENIO B 8 U 9 K1accax COOTBETCTBEHHO.

Copepxanue ydeOHOTO mpenMera «XUMHUS», MPEIACTAaBICHHOE B
[IpumepHoii paboueit nporpamme, cootBercTByeT GI'OC OO0, pazpadboTaHo ¢
ydaetoM IIpuMepHON OCHOBHOM 00pa3oBaTelbHONM MPOrpaMMbl OCHOBHOT'O
oOmero oOpa3oBaHug 1O ydyeOHOMY NpeaMery «XUMHUs», COOTBETCTBYET
[IpumepHOli  aganTUPOBAHHOM OCHOBHOM  00pa3oBaTelibHOW  MIporpaMme



OCHOBHOTO 00IIeT0 00pa30BaHMsI OOYYAIOMIUXCS C 3aJCPKKOU TICUXUIECKOTO
pa3BHUTHAI.



COJEPXXAHME OBYUEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKA. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHHWS B XUMHUH. UMCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyrna. BajaeHTHOCTP aTOMOB XHUMHUYECKHUX SJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI] BeniecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBuWiIaMHu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (I1) mpu HarpeBanuu, B3auMoOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHue, JUCTWIIALKA, XpoMaTtorpadus, TpOBEJCHUE OYUCTKU MOBAPEHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  pEe3yJbTaTOB  IPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JIaHHME MOJIEIEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Bakueiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT u mpocroe
BelecTBo. HaxokneHue kucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHCIOpoJa B JIA0OpaTOpPUH H MPOMBINIIEHHOCTH. KpyroBopoT
KHCIIOpoaa B mpupoae. O30H — auIoTpoIHas MOAU(pUKAIUS KACIOPOAa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO0 3(pdekTta, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — snemeHT m mpocroe BemectBo. Haxoxxaenue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

@dusnyeckue cBouMcTBa BOABl. Boma kak pactBoputenb.  PacTtBOpHI.
HacepilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUPOJZI€ U B KU3HU 4YelloBeKa. KpyroBopoT Bojbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuil. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHUM: IMETOYM U  HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE WM XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. dusudeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psn akruBHoctu merauioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnueckas CBSI3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEIECICHHUE COJICPKaHUs KUCIOpOJa B BO3AYyXe, MOJTyUYCHUE,
coOupaHue, pacrno3HABaHWE M U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOJI0ICHUE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
ONHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE U U3y4YCHUE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozeicTBre Bojopoga ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OINPEICIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJB30BaHUE  BHUEOMATEpPHAJIOB),



UCCJE0OBaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJIIOICHNE W3MEHEHUS OKPACKH MHINKATOPOB B PACTBOPAX KHCIOT W IIETOYCH,
u3ydeHue B3aumozeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHeWlme KiIacChl HEOPraHMYECKHX
COCTUHEHUI».

IMepuoauueckuii 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETbHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMU XUMHUYECKUX dJIeMEeHTOB. [loHsaTHEe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCUBI.

[Teprnonnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas u  JiIuHHONEpuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oromnel. Dnektponsl. CTpoeHne
ANIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoanyeckoi CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku M mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumuyeckas cBa3b. KoBajneHTHas (ToJisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHusA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, IMPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mescnpeomemmnuie ceasu



Peanmnszannss MeXNpPEAMETHBIX CBA3EH NPU H3yYEHUM XHMHUM B 8 KJlacce
OCYULIECTBJISIETCS 4€pe3 HCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAy4HbIN (akT, rUnoTe3a, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuduKaus, TMepPUOINIHOCTh, HAOJIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBICHHE.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOIBI, PAJAHMOAKTUBHOCTh, MOJIEKYJa, dJEKTPUUYECKUNA 3apsij, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, a3, (PU3NUECKHE BEIMUYUHBI, €IUHULBI
U3MEPEHHUsI, KOCMOC, TUIaHEThI, 3B€3/1b1, CoNHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
II0JIE3HBIE HUCKOIIAEMBIE, TOILINBO, BOAHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYECKasl peaKLMs

[Tepuoanueckuii 3akoH. [leppoguueckas cucteMa XMMHUYECKHX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XAMHUYECKUX DJJEMEHTOB TMEPBBIX TPEX MEPHUOJIOB, Kalus, KaJdblHUs M UX
COCMHCHUN B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K PAa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEQMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxaiys XuMUYECKUX peakIuid Mo pa3IMuyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeImaoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHUYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YPaBHEHHS.

[ToHsiTHE O CKOPOCTH XUMHUYEeCKOW peakuuu. l[loHsiTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsTHEe O TOMOre€HHBIX M TeTEPOreHHBIX
peakuusx. [lonstue o xkaranuse. [lonstue o xumnueckom paBHoBecuu. DakTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU MU TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.



OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIMK,  DJIEKTPOHHBINM  OaylaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKIuu. CocraBiieHue YpaBHEHU
OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJIa
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUs PEAKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIlEHHbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOWCTBA KHUCIOT,
OCHOBAaHMM U cCcOJell B CBeTE€ TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O TMApONIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAILNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaoB (rpaduta M anmasa), CIOXKHBIX BEIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEaKiuu
OT BO3JICUCTBHS Pa3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALUMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3MOXXHO ~ HCTOJB30BAaHME BUJEO MaTEpPHANOB), IMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TPOTEKAHHWS  peakluudid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BObI), OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pasiioKeHHUs, COCTMHEHNUS), PACTIO3HABAHNE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAUYECTBEHHBIX pEAaKIUMid Ha HOHBI, pELICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTasiibl U MX coeIMHEHUS

OO6masi xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue U (U3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBUE C METalJlaM{, HEMeTaUlaMy, IIeJIo4aMH). XJIOPOBOAOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMEHeHUe. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHU3M 4YeJIoBeKa. BakHeWlnume XJIOpUAbl U HX
HaXO0X/JCHHUE B PUPOJIE.

Oo6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAUPUKAIIMN KK CIOPO1a
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XUMHUYecKkue cBorcTBa. OKCHUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MpEACTaBUTENST Kjacca KHUCIOT U crneuuduyeckue). XHUMHYECKUE PEeakIUH,



JeXallue B OCHOBE NPOMBIIUIEHHOTO CHOCO0a MOJY4YEHUS CEPHOM KHCIIOTBHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEaKIIMs Ha
cyiabdaTr-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CcpeAbl COCIUHEHHUSIMU cepbl (KUCIOTHBIE OXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHSA. A30T, paclpOCTPAaHEHHE B MPUPOJE,
dbusnyeckue U xumMrueckue cBoiictsa. KpyroBopor asora B npupojie. AMMHUAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Cou aMMOHUS,
uX (pU3NYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHue, QU3MYECKUe U XUMUYECKHE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENS Kiacca KHUCIOT W chenuduueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMHUUECKOE 3arpsi3HEHUE OKPYXKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arps3HEHUWE BO3AyXa, MOYBBI W BOAOEMOB). Docdop,
alloTponHele Moaudukauuu (ochopa, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaora, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHUS.  YIJIEpoA,  aJUIOTPOIHBIE
MonuduKauKu, pacrupocTpaHeHWe B TpUPOAE, (U3MUeCKHe U XUMHUYECKHUE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
¢uznyeckue W XUMHYECKHE CBOMCTBA, JAEMCTBHE Ha JKUBbIE OPIraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYecKHue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojsyyeHue W npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SIMCTBE.

[lepBoHavyabHBIE TIOHATHS 00 OPTAHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIeH, 3TaHOJI, TJIMLEPUH, YKCYCHask KUCIIOTA).
[TpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTb),
MPOIYKTHl WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOTOTUYECKU BAXKHBIX BEIIECTBAX: )KHpaX, OeiKax, yrieBoJax — U uX
poiid B OKM3HM 4eloBeKa. MarepualibHOE€ €AUMHCTBO OPraHUYeCKUX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CHIMKaThl, UX UCIOJIb30BAaHUE B



ObITy, B MPOMBIIUIEHHOCTH. BakHelIne CTpOUTENbHbBIE MaTepHallbl: KepaMUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 0€30MacHOTO HMCIOIb30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3IOB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJITHOM KUCIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIMue (PU3NUECKHE W XWMHUYECKHE CBOMCTBA
raJIOTeHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TajoreHUJ0B), O3HAKOMJICHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHUE
BHUJICOMATEPUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIIMBaHUS caxapa IoJ| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM PEeakIuu Ha CyibdaT-
WOH W HaOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, (¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHHUE
BUJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (HOChOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacno3HaBaHWE€ M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Nmpu3HaAKOB
UX MPOTEKaHMUsl, B3aUMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJIbIO
(BO3MOKHO HCIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4yeHue Moenen
KPUCTAUTMYECKUX PpeIIETOK anMasza, rpaduta, ¢yiiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJyuyeHue, coOupaHue, pacro3HaBaHUE M U3ydeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE TMPU3HAKOB MX [MPOTEKAHUs, O3HAKOMJICHHE C
MPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSD.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnosiokeHus B llepuommueckod cucreme xumuyeckux odiaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrne MeTaioB. Merayinueckasi CBsi3b U
METAJIMYECKass ~ KpPUCTA/UIMYECKass  pelI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUN MeTawoB. OU3nyecknue U XUMUYECKHE CBOMCTBa MeTaiioB. Oomue
crocoObl Tosy4eHus: MeTayioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpOH32a) U UX IPUMEHEHNE B OBITY U IPOMBIIIEHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
anemenToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U



TUJIPOKCUIBI HaTpusi W Kanud. [IpuMeHeHne mIeNOoYHBIX METALIOB W UX
COCIUHCHUM.

[[lenoyno3emenbpHbIE METAUIBI MarHMid W KalbLMH: IIOJIOXKECHHE B
[Tepuomuueckon cucreMe xumuueckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxOXJIeHUE B pupoae. PU3n4YecKne 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblius. Baxueilive coequHEHHUs Kalblusg (OKCHJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ10)keHue B [leproindeckor cCUCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOMCTBA U MOJTYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJIEOMATEPHUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), menu (1), HaGnrOAEHUE U OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 Mo Teme « Baxkneimme
METAJUIbl U UX COCTUHECHUS.

XUMHA M OKPYKAOLIAS cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarouleld cpeapl (MpeaenbHasl IO0IMyCcTUMAst
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



Mescnpeomemmnuie ceasu

Peanmusanust MeXNpeIMETHBIX CBSI3€W IpU W3YYEHHM XMMHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHS: HAYYHBIA (DAKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAMOAaKTUBHOCTh, MOJEKYJNa, JJIEKTPUUYECKUI 3apsiji, MPOBOIHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTANINYECKast
peméTka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaIbl, TOPHBICE TMOPOJIHI,
M10JIE3HbIE UCKOIIaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOT'PAMMBI 110 XUMUH
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

MOTHBALMS K 00YUYEHHIO U LIeJICHANPaBICHHON TO3HABATEIbHON 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHNUN 32 XUMHYECKUMU
AKCIIEPUMEHTAMH;

OpUEHTALUsS Ha MpaBWIa UHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO
NOBEACHUS IPU B3aUMOJACHCTBUY C XUMHUUECKUMH BELIECTBAMU U COCIUHEHUSMY;

IPAKTUYECKOEe U3yyeHHUE Npodeccuil U TpyJa pazIudyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMsS] H3y4aeMOro TMpEeAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHan3a);

YBaXEHUE K TPYIY U PE3YJIbTATAM TPYIOBOM AESTEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPaeKTOpUH OOpa30BaHUs Ha OCHOBE OpPUEHTUPOBKA B MHUpe mnpodeccuid u
PO ECCUOHANIBHBIX MPEANOYTEHUH, YBAKUTEIBHOTO OTHOLIEHUS K TPYY;

OCO3HaHHUE CBOETO MOBEJICHUS C TOUKU 3PEHUS ONACHOCTU WM 0€301aCHOCTH AJis
ceOst WM JUIsl OKPYKAIOUINX;

OCHOBBI JKOJIOTMYECKON KYJIBTYPBI, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS, TPUOOPETEHUE OIbITa SKOJIOTMUYECKH OPUEHTUPOBAHHOM
OPAKTUYECKOM JESITEIIbHOCTU B KU3HEHHBIX CUTYaLHAX;

OCO3HAaHUE TIOCIEACTBUA W HENpPUSITHE BPEAHBIX MPUBBIUEK (YyHOTPEeOICHHUS
QJIKOTOJIsl, HApKOTUKOB, KypeHHs) U UHBIX (GopM Bpega s (QU3NYECKOro U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOM CUTYallMM HA OCHOBE MEPEHOCA MOJyUYECHHBIX B
X0J1e 00y4eHHsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUI0, BOCTIONHATH AePUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMpPATh W UCHOJIb30BaTh HYHYI0 HH(POPMALIMIO B COOTBETCTBUU C
KOHTEKCTOM XU3HEHHON CUTYalUH.

METAINPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHblMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCHBUAMU:

BBISIBJIATh IPUYUHBI U CIEIACTBUS MIPOCTHIX XUMUYECKUX SIBJICHUIA;

OCYIIECTBIJISITh CpaBHEHUE, KJIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB MO 33/ IaHHBIM
OCHOBAHUAM U KPUTEPHUAM JJIsl YKa3aHHBIX JIOTUYECKUX OTIEPalINil;

CTPOUTH JIOTUYECKOE CYKAECHUE MOCIIE MPEABAPUTEIHHOIO aHAIN3a, BKIIOYAIOIIEE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3EH;

BBISBJIATh ACUIMTEI HWH(POPMAIIUH, JAHHBIX, HEOOXOIWMBIX IS PEIICHUS
MOCTaBJICHHOM 3a/1a4H;



npeoOpa3oBeIBaTh HHPOPMAIIUIO U3 OJHOTO BUAA B APYrou (TaOIHIly B TEKCT U
mp.);

cO3/aBaTh, MPUMEHSTh U TIPEOOPA30OBHIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBbI
TUTSI perieHUsT y4eOHBIX M TIO3HABATEIBHBIX 3371a4 C MIOMOIIBIO Me/1arora;

C TMIOMOIIIBIO TIeIarora MPOBOAUTh XUMHUYECKUNA OTIBIT, HECIOKHBIA KCIIEPUMEHT,
JUTSI yCTAaHOBIICHUS OCOOCHHOCTEH 00BEKTa N3YUEHUS, MPUIMHHO-CIICICTBEHHBIX CBSA3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;

C TIOMOIIBIO TIEAAarora WJIA CaMOCTOSATEIBHO (OPMYIHPOBATH OOOOIICHUS W
BBIBOJIBI IO PE3YJIbTATAM MPOBEJECHHOTO HAOIIOICHMUSI, OTIBITA,

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX IMPOIECCOB U  UX
MIOCJIC/ICTBUS;

UCKAaTh WM OTOMpaTh MH(POPMALUIO WU JAHHBIE W3 HCTOYHUKOB C YYETOM
PEIJIOKEHHON yueOHOM 3a7]au1 U 3aJIaHHBIX KPUTEPUEB.

Osnaoenue ynugepcanbHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCH UAMU:

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B rpyIne (ONpenesTh oOlue e,
pacnpenesnsiaTh POy, I0roBapuBaThCs APYT C APYTOM U T. 1.).

C TIOMOIIIBIO TIeJarora Wik caMOCTOSATEIBLHO COCTABJISITh YCTHBIE U MUChbMEHHBIC
TEKCThl C HMCIOJB30BAHUEM WILTIOCTPATUBHBIX MATEpUAJIOB JJIsi BBICTYIUICHUS TEpe
ayJIUTOPUEN;

OpraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JCSATEIBbHOCTH C
VYHTEIIEM U CBEPCTHHKAMU; pabOTaTh MHIAWBUAYAJIbHO W B TPYIIIE: HAXOAUTh 0OIIee
pelieHue W paspemaTtb KOH(PIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIMK M ydeTa
HWHTEPECOB; (OPMYITHPOBATH, APTYMEHTHPOBATh M OTCTAaNBAaTh CBO€ MHCHHUC;

OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOUIUI MPOAYKT, TPUHUMATH U Pa3IeisiTh
OTBETCTBEHHOCTH U MPOSBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTUETa TIEPE]T TPYIIIOi.

Osnadenue yHUGEePCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH UAMU:

oOHapyxuBaTh M (QOPMYJIHPOBATH YUEOHYIO MPOOJIEMy, ONPENeNsiTh Iehb
y4eOHOM JIeSITCIILHOCTH;

BJIAJI€Th OCHOBAMH CAMOKOHTPOJIS, CaMOOIICHKH, TIPUHATUS PEHICHUH W
OCYIIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHLHOU JIEATEILHOCTH;

COOTHOCUTH CBOM JICUCTBHS C IUIAHUPYEMBIMU PE3yIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEM JEATEILHOCTH B TMPOIECCE JOCTIKEHHUS pe3yJibTara, OMNpPENeiTh
CIOCOOBI ICUCTBUI B paMKax MPeI0KEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOLIECHCS CUTYallUEH;

JaBaTh aJCKBAaTHYIO OIICHKY CHUTYyallMd W TMpejjarath IUTaH €€ HW3MEHCHUS,

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH TIPH PEIICHUN yIeOHOMN
3a/1auu;

MOHUMATh TPUYHMHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPeOyeMblld pe3yibTaT
NEeSATEIbHOCTH, ONPENEIATh MO3UTHUBHbIE HM3MEHEHUS W HampaBieHHs, TpeOyrolue
najapHenIen padoThl;

OCO3HAHHO OTHOCUTBCA K IPYyrOMY YEJIOBEKY, Er0 MHEHUIO.



HPEAMETHBIE PE3YJIBTATBI

B cocTaBe mpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHHIO 00S3aTEILHOTO COJIEP KaHMS,
YCTAaHOBJICHHOTO JIaHHOW NPUMEpPHON paboueill mporpamMMmoil, BBIACNSIOT: HAay4YHbIC
3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUH, crienuduueckue s y4eOHOro mpeaMeTa
«XuMusD», BUABl AEATEIBHOCTU IO TMOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHIX:

® MIPEJCTABIICHHE O 3aKOHOMEPHOCTSAX M TIO3HABAEMOCTH SIBICHUM TPUPOABL,

NOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KakK O0JacTH

COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIECH KyJIbTyphl M MPAKTHICCKOM

JIEATEIIbHOCTH Y€JIOBEKa B YCIOBUSX COBPEMEHHOIO OOIIECTBa; TOHUMAaHHUE MECTA

XAMUU CPEJIA IPYTUX €CTECTBCHHBIX HAYK;

® BJIAJICHUE OCHOBAMM MOHITUMHOTO allapaTa i CAMBOJINYECKOTO SI3bIKa XUMUU J1JIS

COCTaBJICHUs] (POPMYJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUH XMMHYECKHUX

peakuuii (C Omopoll Ha ajNropuT™M Yy4eOHBIX JECUCTBHII); BIAJEHUE OCHOBAMU

xumuueckot HoMeHkIaTypbl (IUPAC u TpuBHanbHOI) U YMEHUE UCTIOIB30BaTh €&

JUISL pelieHus] y4eOHO-TIO3HABATEIbHBIX 3374 C IMOMOIIBI0 YUHTEINs, yMEHUE

UCIIOJIb30BaTh MOJENIU [IJIsi OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

AJTOPUTMY C OIIOPOU HA ONIPEACIICHUS;

® IIPE/ICTABIICHUE O CUCTEME XMMUUYECKUX 3HAHUN U YMEHHUE C MOMOIIBIO YUUTENSA

MPUMEHATh CUCTEMY XUMHYECKMX 3HAHWM IS YCTAHOBJICHUS B3aUMOCBSI3EH

MEXIY M3YYEHHBIM MAaT€pHajoOM U MPU MOJYYEHHH HOBBIX 3HAHWM, 4 TAKXKE B

MPOIIECCE BBIMOJHEHUST YYEOHBIX 3aJlaHUl U TpU paboTe ¢ HCTOYHUKAMU

XUMHUYECKON nH(pOpMaIIUU, KOTOpasi BKIIOYAECT:

BAKHEUILINE XMUMWYECKHE IIOHATHSA: XMUMUYECKHW DJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE M CJOXKHOE BELIECTBO, OJHOPOAHAsA W HEOJHOPOJHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHAas W MOJIEKYJISIpHAs MAacChbl, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJISIpHBIH O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XMMHUYECKasl pEaKkUus, pPEaKUUH COCIUHEHHUs, PEAKUUH PA3J0KEHUS, PEaKLUU
3aMEIICHHs], PeaKIuu 00MeHa, TeTuIoBON A((PEeKT peakinu, 3K30- U SHIOTCPMUUECKHEC
peaKuuu, pacTBOp, MaccoBasi OISl XMMHYECKOTO 3JIEMEHTAa B COCJUHEHUHU, MAacCOBas
JIOJIS1 ¥ IPOLICHTHASI KOHLIEHTPAIKs BEUIECTBA B PaCTBOPE, PO aTOMA, DJICKTPUUECKUM
CJIOM aToma, aTOMHasi opOUTallb, paguyC aToMa, BaJICHTHOCTb, CTENEHb OKHUCIICHHUS,
XUMHUYECKasi CBA3b, JICKTPOOTPHUIATEIBHOCTD, MOJISIPHAS M HEMOJISIpHAS KOBAJEHTHAS
CBSI3b, MOHHAS CBS3b, METAJIMYECKash CBSI3b, KpUCTAJIMYECKas pelieTka (aToMmHas,
WOHHAs, METa/UIMYeCKas, MOJICKYJISIpHasi), MOH, KaTHOH, AHUOH, DJIEKTPOJUT U HE
AJEKTPOJIUT, JJCKTPOJIUTHUYECKAs  JUCCOLMAIMs, pPEaKkIMd HOHHOrO  OOMEHa,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIMU, OKHUCIUTEIb W  BOCCTAaHOBUTEID,
OKHCJICHUE W BOCCTAHOBJIICHWE, DJICKTPOJIN3, XMMHYECKOE PaBHOBECHE, OOpaTUMBIC U
HEeoOpaTUMBbIE PEAKIMU, CKOPOCTh XMMHUUYECKON peakinuu, KaTalu3aTrop, MNpeaesibHO
nonyctumas koHnentpauus (I1IJ1K), koppo3ust MeTaiios, CrjiaBhbl;

OCHOBOIIOJIAraroIIMe 3aKOHbI XUMUHU: 3aKOH COXpaHeHUs macchl, [lepuoanuecknii
3akoH /1. 1. MenpeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPHUS DIEKTPOJIUTHUYECKON
IUCCOLMAIINY, a TAK)KE IMPEJICTABICHUS O HAyYHBIX METOAAaX MO3HAHHUS, B TOM YHCIIE



AKCIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJAX HCCIEAOBAHUS BEIIECTB U M3Yy4YCHUS
XUMHUYECKUX PEAKIIUN;

® [IpPEJCTaBIICHUE O MEPUOIUUECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKHUX IJIEMEHTOB
(pamuyc aTtoMma, BJIEKTPOOTPUIIATEIIBHOCTH), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHUS AIeMeHTOB B [leproauyeckoii cucteMe (B MaJibIX MEPUOJIaX U TJIaBHBIX
MOATPYINIaX) W SJICKTPOHHOTO CTPOSHUS aToMa; YMEHHE OOBSICHSITH CBS3b
MOJIOKEHUsT  3JieMeHTa B llepuonnueckol  CHUCTEME € YHCJIOBBIMU
XapaKkTepUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsif
anpa, OOIEe YHCIO JJIGKTPOHOB), pACTIpPEEICHHUEM  JJIEKTPOHOB IO
HSHEPreTUYECKUM YpPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAOB, KIS U KaJblIUs,
KJIacCU(UIIMPOBATh XUMHUUYECKHE DJJIEMEHTHI C OMNOpOH Ha OmNpeAcsieHUus
bu3ndeckoro cmpicia IUGPOBBIX TAHHBIX MEPUOANUECCKON TaOIHIIBL;

® yMEHHE KJIACCUPUIIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPTaHUUECKHE BEIIECTBA U
XUMUYECKUE PEAKIIMHU C OTIOPOM HA CXEMBI; ONMPEAEIATh BAJICHTHOCTh U CTEIICHb
OKUCIICHHUSI XHMHYECKUX DJJIEMEHTOB, BHJI XUMHUYECKOM CBA3M M THUI
KPUCTAUTMYECKON CTPYKTYpbl B COEAUMHEHMUSIX, 3apsij] MOHA, XapaKTep Cpelbl B
BOJIHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUM ), OKUCIUTEIb U BOCCTAHOBUTEIb
10 AIrTOPUTMY YUEOHBIX IEUCTBUK;

® YMEHHME XapaKTepu30BaThb C OMOpPOH Ha cxeMmy (U3MYECKHME U XUMHUYECKHUE
CBOMCTBA MPOCTHIX BEHIECTB (KUCIOPO/I, 030H, BOJOPO, TpaduT, anmas, KpeMHUH,
azor, ¢pocdop, cepa, XJI0p, HATPUM, KaJIU, MAarHUM, KaJIBITUH, ATFOMAHHH, )KeJIe30)
U CJOXHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX pPAaCTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPOI, OKCUALI U THUIApOKCUAL MeTamnoB I - ITA rpymm,
amomunuda, menu (1), munka, xenesa (II u II), okcuner yraepoma (II u 1V),
kpemuus (I1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30TucTasi, a3oTHas, (GocdopHas, yroiabHas, KpeMHHEBAs KHUCIOTa U UX COJIM);
OMUCHIBATH C OMOPOM Ha TJIaH W KJIOUEBBIE CJIOBA, YMEHHE MPOTHO3UPOBATH U
XapaKTepu30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT MX COCTaBa U CTPOCHHS
MocJe MPEIBAPUTEIIBHOTO aHaM3a TMOJ PYKOBOACTBOM TieJarora, MpUMEHEHUE
BEILIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUSI XUMHUECKUX
MpeBpallleHud B Pa3IUYHBIX YCJIOBHUSX, BJIUSHHUE BEIIECTB U XUMHUYECKUX
MPOIIECCOB HA OPTraHU3M YEJIOBEKA U OKPYKAIOIIYIO PUPOJHYIO CPELY;

® YMEHHE COCTaBJSTh MO O0O0pa3ily, CXeMe, aIrOpUTMy YYEOHBIX IEUCTBUI
MOJIEKYJISIDHbIE U MOHHBIC YPABHEHUSI peakuuid (B TOM YHCII€ PEaKUUid HOHHOTO
oOMEHa W OKHCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIUH), WIUTFOCTPHUPYIONTUX
XUMHUYECKHE CBOMCTBA M3YUCHHBIX KJIACCOB / TPYII HEOPraHUUYECKUX BEIIECTB, a
TaKKe MOATBEPKIAIOITUX TCHETUYECKYIO B3aMMOCBS3b MEXK/Ty HUMU;

® YMEHHUE BBIYUCIATH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MacChl
BEIIIECTB, MACCOBYIO JIOJIF0 XMMHYECKOTO 3JIEeMEHTa B COCAMHEHUHM, MAaCCOBYIO
JIOJTFO BEILIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB C
ormopoil Ha o0mue (HOpPMyJbl; YMEHHE MPOBOAUTH PACUYEThl MO YPaBHEHUSIM
XUMUYECKUX pEaKIui W HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M Maccy
pPEareHToB WM MPOIYKTOB PEAKI[MU C OMOPOW Ha 0Opasel], aJropuTM y4eOHBIX
JICHCTBUM;



® BJAJCHUE OCHOBHBIMHM METOJIAMH HAYYHOTO TIO3HAHUS (HAOII0eHUE, N3MEPEHNUE,

AKCTIEPUMEHT, MOJICIUPOBAHKE) MPH U3YUYEHUH BEIICCTB U XUMHUYCCKUX SBJICHUI

C OIOPOM Ha aJITOPUTM yUEOHBIX JIEUCTBUMN; yMEHUE CHOPMYIUPOBATH ITPOOIEMY

Y MPEJITIOKUTH ITyTH €€ PEIICHHS ¢ TTOMOIIBIO Te/1arora; 3HaHUe OCHOB 0€30MacHOM

paboThl ¢ XUMUUYECKUMH BEIIECCTBAMH, XUMHYECKON TMOCYJAOH U JaOOpaTOPHBIM

00opy1I0BaHUEM;
® HaJIMYMe MPAKTUYCCKUX HABBIKOB IJIAHUPOBAHMS M OCYILECCTBICHUS CISTYIONTUX

XUMHUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUUTENS C OOCYKICHUEM TIIaHa

pabOThI HIIK COCTaBICHUEM TaOJIUIIBI:

H3y4YeHHE U ONMCcaHue GU3UICCKUX CBOMCTB BEILIECCTB;

03HaKOMJICHHE C (U3UICCKUMHU U XUMHUYCCKUMH SBJICHUSIMU;

OTIBITHI, HJUTFOCTPUPYIOITUE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIINA;

H3y4YeHHE CTIOCOO0B pa3/ielIiCHUs] CMECeH;

MOJTYYCHHUE KUCIIOPO/Ia U U3YUCHUE €T0 CBOMCTB;

MOJTYYCHHUE BOJIOPOJIA ¥ M3yUYCHUE €T0 CBOWCTB;

MOJTYYCHHUE YTJICKUCIIOTO Ta3a U U3yYeHHE €ro CBOMCTB;

MOJTy4YeHHE aMMHaKa U U3y4eHHEe er0 CBOMCTB;

MIPUTOTOBJICHUE PACTBOPOB C OMPEICTICHHOM MacCOBOM JI0JIEH PacCTBOPEHHOTO
BEIICCTBA;

HCCIICIOBAHUE U OIKMCAaHHWE CBOMCTB HEOPTaHMYECKHUX BEIIECTB Pa3IUUHBIX
KJIACCOB;

MpUMEHEHUE WHIUKATOPOB (JTaKMyca, MeTUIopaHka U deHon(Tanenna) ais
OTIPEJICIICHHS XapaKTepa Cpe/ibl B paCTBOpax KHUCIIOT U IEIOYEH;

U3YUYCHUE B3aWMOJICHCTBHSI KHCIOT C MeETaUlaMH, OKCHJIAMH METaJlJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

MOJTy4Ye€HHE HePaCTBOPUMBIX OCHOBAHHUIA;

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

ucciaenoBanne aM(pOTEPHBIX CBONCTB THAPOKCHIOB ATFOMUHUS M IIMHKA;

peIIeHre  DKCIEPUMEHTATbHBIX 3agad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHUYECKUX COSAUHEHUIN;

pelieHrne  OKCIepUMEHTANBHBIX  3a7ad 10  TeMe  «JICKTPOJMTHUCCKAs
JIACCOITHAIIHAS

peleHrne SKCIIEPUMEHTANBHBIX 3a7a4 1Mo TeMe «BakHelIre HeMeTaulbl B UX
COCJIMHEHUSY;

pelieHrne dKCIIEPUMEHTAIIBHBIX 33J1ad 10 TeMe «BakHelIe MeTallIbl B UX
COCIMHEHUSY;

XUMHUYECKHE SKCIIEPUMEHTBI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTCKAHUS PEaKIIHM
MOHHOT0 0OMEHa;

KaueCTBEHHbIC pEaKIMd Ha MPUCYTCTBYIOIIME B BOJHBIX pPAaCTBOpPax HWOHBI:
XJOpua-, OpoMuUI-, HOAUA-, cyiabdar-, docdar-, kapOOHAT-, CHUIMKAT-AHUOHBI,
TUIAPOKCUI-UOHBI, KATUOHBI aMMOHMSI, MAarHWs, Kajbllys, adlOMUHUA, kene3a (2+) u
xenesa (3+), meau (2-+), ITMHKa;

YyMEHUE TPEACTaBIATh PE3YNbTaThl dAKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0KA3aTeNbCTB, TPA(PUKOB M TAOIHUI] M BBISIBIISITH SMITUPUIECKAE 3aKOHOMEPHOCTH;



e BJaJIeHUE MMpaBUIaMHu 0€30macHOro oOpalleHus C BEIIeCTBAMU, UCIIONIb3yEeMbIMU
B MOBCEJIHEBHOW >KM3HM, a TaKKe MPABUIAMHU TOBEACHUS B LENIAX cOepekeHUs
3I0POBbS M OKpY>KalOIIeW MPUPOIHON Cpeibl; MOHWMaHHE Bpena (OMacHOCTH)
BO3/ICUCTBUS Ha JKMBbIE OPTaHU3MBbI ONPE/IEICHHBIX BEILECTB, a TAKXKE CIIOCOO0B
YMEHBIICHUS W TPEJOTBpAIlleHHs] HMX BPEIHOTO BO3JACHCTBUSA; IMMOHMUMaHUE
3HAYEHUS )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma YellOBeKa,

® BIAQJICHHNE OCHOBAaMH XHUMHYECKOM T'pPaMOTHOCTH, BKJIIOYAIOMIEW yMEHHE
MPAaBWJIBHO HCIIOJNB30BaTh M3YUYCHHBIE BEIIECTBA W MaTepuaibl (B TOM YHUCIE,
MUHEpaNbHbIe YIAOOPEHHS, METaUlbl W CIUIaBbl, MPOIYKTHl MepepabOoTKu
IPUPOAHBIX HICTOUHUKOB YTIIEBOAOPOAOB (YIJIsl, IPUPOIHOTO Ta3a, He(TH) B OBITY,
CEJIbCKOM  XO34WCTBE, Ha NPOU3BOJACTBE; YMEHHE MPHUBOJIUTH MPUMEPHI
IPABUJIBHOTO MCIIOIb30BAHMSI U3YUEHHBIX BEILIECTB U MATEPHAJIOB;

® YMEHHE YCTaHABJIMBATh CBSI3M MEX]Y pPEaJbHO HAOIIOJAaeMBbIMU XUMHUYECKHUMHU
SBIICHUSIMU U TPOIIECCAMU, MMPOUCXOAIIIMH B MaKpO- U MUKPOMHUPE, OOBSICHATD
IPUYUHBI MHOTOOOpa3usl BEIIECTB; YMEHHE WHTETPUPOBATh XUMHUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YIEOHBIX MPEIMETOB C MOMOIIBIO TIEIarora;

e mpejacTaBlieHHEe O cepax NPoPecCHOHATBHON AEATENbHOCTH, CBSI3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha JOCTHXKEHHUAX
XMMHMUYECKON HAyKW; HaJU4Me OIbITa pabdOThl C pa3jiMYHbIMM HCTOYHUKAMU
uHboOpMallMu MO XUMHUM  (HAydHO-NIOMYyJIsSIpHAsh  JIUTEpaTypa, CJIOBapH,
CHPaBOYHHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha aJIFOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBaTh MH(POpPMAIMIO O BEIIECTBAX, HUX IMPEBPALIECHUSAX U TMPAKTUYECKOM
IPUMEHEHUHU.

TpeGoBanus kK MpeIMETHBIM Pe3yJbTATAM OCBOCHHMS Y4eOHOr0 mNpeamera
«XuMHuD», pacnpeesieHHbIE 110 rogaM 00y4eHust

Pe3ynpTaThl mo rogam (GOpMYIMPYIOTCS IO OPUHIUIY J00aBIIEHHUS HOBBIX
pe3yJbTaTOB OT roja K roay, YK€ Ha3BaHHbIC B NPEABIAYIIMX T'OJAaX MO3WULHH, KAK
PaBUJIO, TOCIOBHO HE MOBTOPSIIOTCSA, HO YUYUTBHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO Toa
[0 YMOJTYAHHUIO BKIIOYAIOT PE3YJIBTATHI MPEAbIAYIIUX JIET).

8 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSATHUM: aToM, MOJIEKya,
XUMUYECKUHN 3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJTHOPOJIHAS U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas M MOJIEKYyJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas J0JIs1 XUMUYECKOTO 3JIEMEHTA
B COCIWHEHWH, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2NEKMPOOMPUYAMENLHOCTIB?, CTENEHb  OKHUCJIEHUs,  XUMHUYECKass  peakius,
Kjaccudukanus peakluil: peakuuyd COCAUHEHUs, PEaKLUMHU pPa3IOoKEHUs, peakluu
3aMeIleHHs], PeaKui 00OMEeHa, 9K30- U SHJIOTEPMHUUECKUE PEAKIIUU; menio8ot 3¢hgexm
peaxkyuuy, AIpo aToMa, HJIEKTPOHHBIN CIOM aToma, aToMHas OpOUTalb, PAIuyC aToMa,
XUMUYECKasl CBs3b, MOJIIPHAS M HEMOJISIpHAsE KOBAJIEHTHAsI CBs3b, HOHHAS CBS3b, MOH,



KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Jisl BellecTBa (MPOLEHTHAsT KOHIIEHTpalus) B
pacTBoOpE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHUM (CM. M. 1) |
MPUMEHATH 3TU MOHATHS MIPY ONKMCAHUM BEILIECTB U UX MPEBPAICHHUIA;

HCIIOJIb30BaTh XUMHUYECKYH0 CHMBOJIMKY JUIS COCTaBJICHUS (OpMys BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHHN XUMHYECKUX PEaKIIMii, 2JICKTPOHHOTO OajlaHca;

OTIPEIEISITh BaJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHECHUSX; CTCIICHD
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACsiCHUs, B TOM
YUCIIE€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coemMHEeHM 10 (opMmysaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAss W HWOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

MMETh TPEACTABICHUE O CUCTEME XUMHYECKUX 3HAHHUM, YMETh C IOMOIIBIO
YUYUTEIS MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHWW, JJISl YCTAHOBJICHHS B3aMMOCBSI3HU
MEXTy U3YYEHHBIM MaTePHAIOM M TIPH TOJYYCHUH HOBBIX 3HAHUM, a TaKKe IpU padoTe
C HCTOYHHKAMHU XHMHYeckor wuHopManuu. OpHEHTHUPOBATHCS B IOHATHIX U
OoTIepUpOBaTh UMM Ha 0a30BOM YPOBHE, IPUMEHSTH MPHU BBIMOJHEHUH YU€OHBIX 3a/JaHUM
U PEIICHUHM PacYEeTHBIX 3aJlay C OMOpPOH Ha aJrOpUTM Y4YEOHBIX JNEHCTBUN M3yYCHHBIC
3aKOHBI M TECOPUU: 3aKOH COXpaHEeHUA Macchl, [ lepuoanueckuit 3akon [{.1. Menneneena,
3aKOH NOCMOSIHCMBA COCmasa, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISIpHAs TEOpHs.
CooTHOoCcUTh 0003HA4YEeHUs, KOTOpble UMEIOTCs B Tabmuie «llepuoandeckas cucrema
xuMmudeckux osneMeHToB [[. WM. MeHaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHUMHYECKHUX DJJIEMEHTOB (COCTaB M 3apsii fjpa, oOliee YHciIo
AJIEKTPOHOB U PaCIPEICIICHUE UX MO AJEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE DJEMEHTHI, HEOPraHWYeCKHEe BEIIECTBA;
XUMUYECKUE peakiuu (10 YUCIY M COCTaBy Yy4YacTBYIOUIMX B PEaKIMU BELIECTB, IO
TEII0BOMY 3(PheKTy, M0 U3MEHEHUIO CTEIEHU OKHUCJICHUS XUMUYECKUX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHUMHUYECKHE CBOMCTBA  BEIICCTB
PA3JIUYHBIX KJIACCOB, MOJATBEPIKIAsi OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX YPaBHECHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIMN C OITOPOM HA CXEMBI,

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTAaBa U CTPOECHHS;
BO3MOKHOCTH MPOTEKAHUS XUMHUUYECKHX IMPEBPAILICHUN B PA3JIMYHBIX YCIOBHUSIX IOCIIE
peABAPUTEIHLHOTIO 0OCYKICHUS C TIEAarorom;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MAacChl BEILIECTB;
MAaCCOBYIO JIOJI0O XMMUUYECKOTO 3JIEMEHTa Mo (popMysie COCIMHEHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUUYECKOW PEAKIUU C
OIIOPOW Ha aJTOPUTM;

MPUMEHSATH OCHOBHBIE OIEPAIMHA MBICIUTEIBHON JICSITEIbHOCTH — aHaIu3 U

CHUHTC3, CpaBHCHHUC, O606H_I€HI/IC,CI/ICTeMaTI/IBaHI/I}I, KJIaCCI/I(bI/IKaHI/ISI, BBISABJICHHUEC
MMPUYINHHO-CJICACTBCHHBIX CBSI3EU — JJIs1 U3YUCHUA CBOMCTB BCIICCTB M XHUMHUYCCKHX
peaKuHﬁ; CCTCCTBCHHO-HAYYHbBIC MCTOAbI IIO3HAHUSA — Ha6J'IIOI[eHI/Ie, HU3MCPCHUC,

MOJISIIUPOBAHUE, IKCTIEPUMEHT (PedibHblU U MbICIEHHbLIL) TIOJ PYKOBOJCTBOM II€arora,
CJICJIOBATh MPaBUJIAM ITOJIb30BAHMS XUMUYECKOU MTOCYI0H 1 JTa0OpaTOPHBIM
o0opyZ0BaHUEM, a TAKXKE MPaBHJIaM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C



WHCTPYKITUSIMH 10 BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYECHUIO
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa W KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMpeIETEHHON MacCOBOM J10JIeH pacCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
POBOJUTH XUMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHMIO PACTBOPOB IIEJIOUYEH U
KHUCIIOT C TOMOINIBI0O WHIUKATOPOB (JIakmyc, (eHondTanenH, METWIOpaHX H J1p.),
MOJTBEPKAAIONIMX KauyeCTBEHHBIH COCTaB HEOPTraHWYECKUX BEIIECTB (KaueCTBEHHBIC
pEeaKIMK Ha UOHBI) MO/ PYKOBOJICTBOM I1€/1arora.

9 KJIACC

pacKpbIBaTh CMBICH OCHOBHBIX XHMHUYECKMX IOHSATHA: XUMHUYECKHUN DSJIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTUOH, AHHOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHCJIEHWS, XUMHYECKAs PEAKIHS,
XUMUYECKasl CBSI3b, Menn08ou 3¢ghghekm peaxyuu,Moilb, MOJSPHBIA 00BEM, pacTBOD;
3JIEKTPOJIMTBI, HEAJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS NUCCOLUUALMS, PEAKIUH WOHHOTO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagnogecue, oopamumvlie u Heobpamumole peaKyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKUCIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, AJUIOTpOMus, aM(OTEPHOCTb, XMUMHYECKash CBA3b (KOBaJCHTHas,
MOHHAs, METaJUIMYecKas), KpUCTaJUIMUecKasi Peni€TKa, Koppo3us Memanios, CHIa8bl;
CKOpOCHMb  XuMudeckol peakyuu, TpeaenbHo pomyctuMmas koHmeHTpauus (ITJK)
BEILIECTBA;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHATH 3TU MTOHATHS IPHU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

WCIIOJIB30BaTh 3HAKU U CUMBOJIBI JIJIs1 (PUKCAIIMU PE3yIbTaTOB HAOJIIOJACHUN,
cocTaBlieHUs] (pOpMyJT BEIIECTB M YPaBHEHUN XUMHUUECKUX DPEaKIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyeckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHHI M COJICH B BOJIE VISl BHITIOJTHCHUS 33/ IaHHH.

ONPEAENATh BAJECHTHOCTb M CTEIEHb OKHMCIIEHUS XHUMUYECKUX DJIEMEHTOB B
COCMHEHUAX PA3JUYHOIO COCTaBa; IPUHAJIEKHOCTh BELIECTB K OINPEACIEHHOMY
KJIACCY COEIMHEHUH C OIIOPOM Ha ONPEAEIIEHNUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKON CBs3M (KOBAJICHTHAsl, HMOHHAs, METa/NINYecKas) B HEOPraHUYECKUX
COCMHEHUSX; 3apsj] HOHA MO XUMUYECKOW (Qopmysie; xapakTep cpelbl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun KpucCmaiiudeckou peumeémKu KOHKPEmHO20
seujecmaa,

packpeiBath  cMmbica  Ilepumoamueckoro 3akona .M. MenneneeBa wu
J€MOHCTPUPOBATH €TI0 MOHUMAHUE: ONUCLIBAMb U XaApaKmepu3o6ams TabINIHYI0 Gopmy
[Teppoanyeckoil CUCTEMBI XUMHUYECKHUX OJJIEMEHTOB: pa3ivyaTh IOHSTUSA «TJIaBHAs
noarpymnmna (A-rpynna)» u «mnodounas noiarpynna (b-rpynma)», mManbsie U OoJsbline
NEPUOAbL; coomHOCUms 0003HAUEHUS, KOTOPhIE UMEIOTCS B MIEPUOIUYECKON TadiuIle, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsif sipa, oOIIee YUCiIo 3JIEKTPOHOB M PaCHpeesIeHUe UX MO AJIEKTPOHHBIM CIIOSIM);
00bACHAMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
MX COCIMHEHUM B Mpeeax MallblX IEPHUOJ0B U TJIABHBIX MOJArPYIN ¢ YYETOM CTPOCHUSA
HX aTOMOB;

KIacCU(PUIMPOBATh XUMHUYECKHAE DJIEMEHTBI, HEOPTraHWYECKHE BEIIECTBa,;



XUMHUYECKUE peakiuu (10 YUCIY W COCTaBY yYaCTBYIOUIMX B PEAKIIUH BEIIECTB,
no TerioBoMy 3¢ (deKTy, M0 HU3MEHEHHUIO CTENEeHEW OKHUCICHHUS XHMHUYECKHX
AJIEMEHTOB) C OTIOPOIl Ha CXEMBI;

XapaKTepu3oBaTh (OMUCHIBATh) OOIIME W crenuduueckue XUMHYECKHUE
CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOB, MOJTBEPKJasl OMNUCAHUE IpPUMEpaMu
MOJICKYJIIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKHUX PEAKITHIA
C OIIOPO Ha CXEMBI;

COCTaBIIAITh YPAaBHEHUSI DJIEKTPOIUTHYECKOW JUCCOLUAIMU  KHUCIIOT,
mieJiouel U CoJieid; MOJHBbIE W COKpAIIEHHbIE YPAaBHEHMSI PEAKIM HOHHOTO
oOMeHa; ypaBHEHUS peaKlUii, TOJATBEPKIAIOUIUX CYIIECTBOBAHUE I€HETUYECKON
CBSI3U MEXKJTy BEIIECTBAMU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEaKIUn
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ITUX PEaKlui;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MpeBpalieHui nocjue
MIPEBAPUTEIBHOT000CYKIECHUS C TIEAarorom;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJSIPHYIO MacChl
BEILIECTB; MACCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (QopMylie COCAUHEHUS;
MacCOBYIO JIOJII0 BEHIECTBA B PAcCTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO
XMMHUYECKOU pEaKIMU C ONOPOM Ha AJITOPUTM;

ClieoBaTh  TNpaBWJaM  [OJb30BaHUS ~ XUMHUYECKOM  MOCYyAOH U
1abopaTOpHBIM 000PYOBaHUEM, a TAKXKE MPaBUIaM OOpaIlleHUs C BEIIeCTBAMHU
B COOTBETCTBUH C MHCTPYKIUSMU TIO BBHITTOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKHUX
OTBITOB TIO TOJYYEHUIO M COOMpAHUIO Ta3000pa3HBIX BEIISCTB (aMMHUaKa U
YTJIEKUCIIOr0 Tra3a);

NPOBOAWTL  pEaKIUW, MOJATBEPXKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM MyTEM XJIOPUA- OPOMUI-, HOIU/I-,
kapOoHat-, pocdar-, cuukar-, cyabdar-, THIPOKCUA-UOHBI, KATUOHBI AMMOHHS
U MOHBI H3YYCHHBIX META/UIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPTaHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OIEPAIMU MBICTUTEIBLHON JEATeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, OOOOIICHHE, CUCTEeMATU3AIlNIO, BBISIBICHUE MPUINHHO-
CJI€ICTBEHHBIX CBSI3€M — JUIsl U3YUYEHHS CBOWCTB BEIIECTB U XUMHUUYECKUX PEAKIINM;
€CTECTBEHHO-HAyYHbIE METOJIbI TO3HAaHWS — HAONIOJICHHWe, W3MEpPEHHE,
MOJIEIMPOBAHUE, SKCIIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJu-Bo DJIeKTPOHHbIE
No 1/ HaumeHoBaHue pa3/ieioB U TeM 4acoB (undposbie)
° i/
NPorpamMmbIl oOpa3oBaTe/ibHbIE
Bcero
pecypcebl
Pasznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BaxkHas 00/1aCTh
1.1 €CTECTBO3HAHUA U IIPAKTHUECKOU 5 buGnnorexa LIOK
' p https://m.edsoo.ru/7f41837¢
NEATEILHOCTH YEI0BEKA
bu6mmoreka [IOK
1.2 BemecTBa 1 XuMu4ueckue peakiuu 15
B peakl https://m.edsoo.ru/7f41837¢c
Uroro no pazueny 20

Paznen 2. Baxkneiiluue npeacTaBuTe Il HEOPraHUYeCKUX BeleCTB
bu6mmoreka [IOK
2.1 B .K I o a 6
O3YX. BHUCIOPOIL. LIOHATHE 0D Okchtax https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
) 11 8
2.2 Bonopoa.IToHsiTue 0 KUCIOTaX M COAX hitps//m.cdsoo.ru/7f41837c
’3 Bopna. PactBopsl. [lonsitue 06 5 bu6mmorexa [IOK
' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 1 bubnnoreka [JOK
' COeTMHEHNN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Paznen 3. Ilepuonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1ementon /1. U.
MenpeneeBa. CTpoenne aToMoB. XuMHuyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE

peakuun
Ilepuonnueckuii 3akoH u Ilepuoanueckas
3.1 cn(f)TeMI; XUMHYECKUX 3neMe§T01il pInn ! 7 bubmorexa HOK
) U https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
Xumnueckas cBsi3b. OKUCIUTENbHO- bubnmoreka [JOK
3.2 8
BOCCTaHOBHUTEJIbHBIEC pEaKIIMU https://m.edsoo.ru/7f41837¢c
bu6mmorexa [IOK
1
Hroro o paszeny > https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemst 3 bubmmorexa LOK
P P https://m.edsoo.ru/7f41837¢
OBULIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJ1-Bo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPorpamMmbIl Bcero oOpa3oBaTe/ibHbIE
pecypcsbl
Pa3znea 1. BemecTBo 1 XuMH4YecKHe peakunuu
11 [ToBTOpEeHUE U yruyOneHue 3HAHUA 5 bubnnoreka [HOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnunoreka [JOK
' peakui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g bubnuorexa [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTa/uibl M HX COeTUHEHU ST
)1 OO0m1as XxapakTepruCTUKa XUMHYECKUX 4 bubnnoreka [JOK
' snementoB VIIA-rpymisl. [anoress: https://m.edsoo.ru/7f41a636
OO61mas xapakTeprucTUKa XUMUYECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYIHIBL L-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 3JIeMeHT01£J VA f“) nnbl. A30T, pocdop u ux 7 bubmmorexa [OK
' PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mias XxapakTeprucTUKa XUMHYECKUX
2.4 anemeHToB [VA bl YTIepoa u 8 bubmorexa HOK
' ) TPYHIEL STIEPOl https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroro no pazneny 25
Pa3znen 3. MeTaibl U MX COeIMHEHUS
bu6mmorexa [IOK
3.1 O61ue cBoiicTBa METaIIO 4
T CROTCTRA METAILIon https://m.edsoo.ru/7f41a636
bu6mmorekxa [IOK
3.2 Baxneiimme merain coeuHe 16
PHCHILIHE METALIRT I % COBMMHEHIA https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnea 4. Xumus n okpy:xapmas cpeia
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubmmorexa [TOK
' - p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHoe Bpemst 3 bubnmoreka [JOK




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

8 KIIACC
Kour- DIeKTPOHHBIE Koppekunonnas
Ne BO ara uudpoBbIe pa6Gora
Tema ypoka A bp
n/n 4yacos U3yUYeHHUs oOpa3oBaTe/ibHbIE
Bcero pecypcbl
[Ipenmer xumuu. Poib Koppeknuus u
bu6nmmoreka [IOK
XUMUH B )KU3HH pasBuTHE
1 1 https://m.edsoo.ru/ff0d2 .
yenoBeka. Temna u 10c MBICITUTEIbHOU
BEIIECTBA T JIeSITENNbHOCTH
bubnmnoreka HOK Koppekuus u
ITonsTue o meronax
2 1 https://m.edsoo.ru/ff0d2 pa3BHUTHE TTAMSITH
MO3HAHUS B XUMHUHU
27e Y BHUMaHUs
[TpakTuueckast paborta No Koppekuus u
1 «IIpaBuna paGoTsl B pa3BUTHE MENKON
N bubnuorexa [JOK .
1abopaTopun U MPUEMBI MOTOPHKH KUCTEH
3 1 https://m.edsoo.ru/ff0d2
oOparieHus ¢ 1de pyK
1a00paTOPHBIM T
000pyT0BaHUEM)
Koppexkuus u
YucTele BENeCTBa U bu6nuoreka [IOK
pa3BHTHE
4 cMecu. CriocoOBbl 1 https://m.edsoo.ru/ff0d2 .
. MBICTTUTEITEHOM
paszzeneHus cMecen 6ca
JESATCIIEHOCTH
[TpakTuueckast pabota No Koppekuus u
. bubmuorexa [JOK .
2 «Pa3nenenune cmeceit pa3BUTHE MEJTKON
5 1 https://m.edsoo.ru/ff0d2 .
(Ha MpuUMepe OYUCTKH 8c8 MOTOPHKH KUCTEH
MTOBApPEHHOM COJIN)» T pyK
bubmuoreka [IOK Koppexnus u
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a = pa3BUTHE IAMATH
6c W BHUMaHUA
Koppexkuus u
XUMUYECKHUE FIIEMEHTHI. but6mmoreka [IOK
pasBuTHE
7 3HaKu (CHMBOJIBI) 1 https://m.edsoo.ru/ff0d2 .
MBICTTUTEIILHOM
XMMHYECKUX IJICMEHTOB be8
NEeSTEIIbHOCTH
Koppekuus n
but6mmoreka [IOK
[IpocThie u crnoxHBIC pasBuTHE
8 1 https://m.edsoo.ru/ff0d2a
BEILECTBA 6c AMOIMOHATBHO-
o BOJICBOM Cepsl
9 ATOMHO-MOJIEKYJISIPHOE 1 bu6muoreka [JOK Koppekuus n
y4yeHue https://m.edsoo.ru/ff0d2 pasButue




3aKOH ITOCTOSTHCTBA
cocCTaBa BCUICCTB.

bu6nmoreka [IOK

MBICIIUTEILHON
NEITENbHOCTU

Koppeknus u
pa3BUTHE IAMATH

10 Xumuueckasi hopMmyia. https://m.edsoo.ru/ff0d2e = ¥ BHUMaHUS
BanenTHocTh aTOMOB ae
XUMHYECKHUX JIEMEHTOB
Koppeknus u
OTHOCHTEIbHAS aTOMHAs bubmuorexa [JOK
pa3zBuTue
11 Macca. OTHOCUTEIbHAS https://m.edsoo.ru/ff0d3
AMOIIMOHAIIBHO-
MOJIEKYJIIpHAS Macca 23¢c .
BOJICBOM Cepsl
PazButne
MaccoBas mois bubmnoreka IIOK N
3pUTEIHLHON
12 XHMHYECKOT0 3JIEMEHTA B https://m.edsoo.ru/ff0d3
aMsITH U
COCIMHCHUH 50c
BHUMAaHHUS
Koppekuus u
bubmnoreka IIOK
KonuuectBo BemecTna. pa3BUTHE
13 https://m.edsoo.ru/ff0d5 N
Monb. MonsipHast macca 730 MOHOJIOTUYECKOI
peun
Koppexkuus u
®dusznueckue u bubmmoteka [IOK
pa3BUTHE
14 XAMUYECKHE SIBJICHUSI. https://m.edsoo.ru/ff0d3 N
MBICITUTEILHOU
XuMHUecKas peakius 7fa
JeATeIIbHOCTH
IIpr3Haku u ycioBus bubmmoreka [IOK Koppexkuus u
15 MIPOTEKAaHUS XUMHUYECKUX https://m.edsoo.ru/ff0d3a | pa3BHUTHE MAMATH
peakuuit 16 Y BHUMaHUS
Koppexkuus u
3aKoH COXpaHEHUsI MaCcChl bubnmnoreka [JOK
a3BUTHE
16 BEIIECTB. XUMHUUYECKHUE https://m.edsoo.ru/ff0d3 P
SMOIIMOHAJIHHO-
ypaBHEHUS b88 .
BOJIEBOM Cephl
Brruncnenus Koln4decTBa, PaszButne
bubmmorexa [JOK .
MacChl BEIIECTBA 10 3pUTETHHOMN
17 https://m.edsoo.ru/ff0d5
YpaBHEHUSM XUMUYECKHX 708 MMaMsTH U
peakuuit BHUMAaHHUs
Knaccudukanus Koppeknus n
XUMHUYECKHUX peaKHI/H‘/'I Bubnuoreka ]_[OK pa3BuUTHE
18 (coemuHeHwsl, https://m.edsoo.ru/ff0d3f =~ MBICIUTENBHON
Pa3JIOKEHHUS, 3aMEIICHUS, 34 JEeATeIIbHOCTH
oOMeHa)
bubnuotexa [JOK Koppeknus n
M. B. JlomoHOCOB — & PPeKH
19 https://m.edsoo.ru/ff0d4

Y4EHBIA-DHIUKIIONEUCT.

Oc4

Pa3sBUTHUC ITAMATHU




O060061eHNE U
cUCTeEMaTHU3alus 3HaHUN

Kontponbhas pabora Nel

bu6nuoreka [IOK

1 BHUMAaHHUA

Koppeknus u

20 o teMe «BemecTsa u https://m.edsoo.ru/ff0d4 pa3BUTHE NAMATH
XUMUYECKHUE PEAKIII 290
Bo3nyx — cMech ra3os. Koppeknus u
Bbu6nuoreka [IOK
CocraB Bo3ayxa. pa3BuTue
21 https://m.edsoo.ru/ff0d4
Kucnopon — snemeHT u 486 3MOLMOHAIBHO-
npoctoe BeuectBo. O30H o BOJICBOH Cepbl
®dusznyeckue u Koppeknus u
XUMHUYECKHUE CBOVICTBA bubnnoreka IIOK pa3Butue
22 KHCIIOpOJia (peaKiuu https://m.edsoo.ru/ff0d4 MBICIIUTEIbHON
OKHCJICHUS, TOPCHHUE). 614 JeATETbHOCTH
[TonsiTHe 00 oKcHaax
CrniocoObI nony4eHus Koppekuus n
Kucjopoga B bubmnoreka IIOK pa3sBUTHE ITaMATH
23 1a00paTOPUH U https://m.edsoo.ru/ff0d4 Y BHUMaHHUS
IPOMBIIUIEHHOCTH. 97a
[IpumeneHnue kucnopoaa
TennoBoit a¢ ekt Koppekuus u
XUMUYECKON PEeaKInu, pa3BUTHE
HOHSTHE O bubnmorexa [IOK 9MOIMOHAIBHO-
24 TEPMOXUMHYECKOM https://m.edsoo.ru/ff0d4 BOJIEBOH Cepbl
YPaBHEHHH, 3K30- U 790
SHIO0TEPMUUYECKHUX
peaKIusax
Tonnuso (HedTs, yromns u Koppeknus n
bubmmoreka [IOK
MeTaH). 3arpsi3HeHUE pa3BUTHE
25 https://m.edsoo.ru/ff0d4c .
BO3]IyXa, CIIOCOOBI €r0 4a MOHOJIOTHYECKOM
NpenoTBpalleHus o peuu
[IpakTuueckas pabora Ne Koppexkuus u
but6mmoreka [IOK N
3 no teme «llonyuenue u pa3BUTHE METKOU
26 https://m.edsoo.ru/ff0d4a N
coOupaH#e KICIOpOaa, - MOTOPHUKH KUCTEN
W3Y4YEHUE €r0 CBOMCTBY» o pYyK
PazButue
Bonopon — anemeHT u bu6mmoreka [JOK .
3pUTENBHOMN
27 IIPOCTOE BELIECTBO. https://m.edsoo.ru/ff0d4
naMATH U
Haxoxnenue B nmpupone ddo
BHUMaHUs
dusnueckue u Koppekuus u
. but6mmoreka [IOK
XUMHUYECKHUE CBOMCTBA pa3zBuTue
28 https://m.edsoo.ru/ff0d4 .
Boziopoaa. [Ipumenenue 4do MBICJIUTEIIHON
BOAOpOAa T JEATENBHOCTU




IlonaTue o xuciorax u

but6mmoreka [IOK

Koppekuus u

29 https://m.edsoo.ru/ff0d5 ~ pa3BHUTHE MaMSITH
COJISIX
0d2 Y BHUMAHUS
PazButue
bubmuorexa [JOK .
Crioco0bI moTy4eHus 3pUTENHHON
30 https://m.edsoo.ru/ff0d4
BOJIOpO/ia B JIaOOpaTopuu 4do naMATH U
T BHUMAaHU
[TpakTuueckas padora No Koppeknus u
bu6nuoreka [IOK .
4 no teme «llonyuenue u pa3BUTHE MEJIKON
31 https://m.edsoo.ru/ff0d4f N
cobupaHue BOJ0Opoaa, 4 MOTOPHUKH KUCTEH
U3YYEHHUE €T0 CBOUCTB)» T pyK
Koppekuus u
. . bubmnoreka IIOK
MounsipHblii 00BEM Ta30B. pa3BUTHE
32 https://m.edsoo.ru/ff0d5 .
3akoH ABorazpo 126 MOHOJIOTHYECKOM
o peuu
Brruucnenus o0béma, Koppekuus u
KOJIMUECTBA BEIIECTBA Bubnuoreka LIOK pa3BUTHE TAMITH
33 rasa 1o ero u3BECTHOMY https://m.edsoo.ru/ff0dS
KOJIMYECTBY BEIECTBA 5a0
WK 00bEMY
Brruncnenus 00bEM0OB PazButue
ra3oB 10 YPaBHEHHIO bubnmnorexka HOK 3pUTEIIBHON
34 peaKuMy Ha OCHOBE https://m.edsoo.ru/ff0d5 MaMsATH U
3aKOHa 00BbEMHBIX 708 BHUMaHHsI
OTHOUIEHUI Tra30B
Koppekuus u
®duznueckue u bu6mmoreka [IOK
. pa3BUTHE
35 XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/ff0d5 .
MBICIIUTENILHON
BOJIbI 87a
NeSATeTbHOCTH
. bubmuoreka [JOK Koppekmus u
CocraB OCHOBaHUH.
36 https://m.edsoo.ru/ff0d5 pa3BUTHE AMATH
[TonsiTe 06 MHIMKATOpAx
9e2 U BHUMaHUS
Bona kak pactBopuTens. Koppeknus n
Haceimennsie u pa3BuTue
but6mmoreka [IOK
HEHACBIIIICHHbIE SMOIMOHAIBHO-
37 https://m.edsoo.ru/ff0d5 N
pacTBopbl. MaccoBas b40 BOJIEBOH Cepbl
J0JIs1 BeIIeCTBA B T
pacTBope
[IpakTuueckas pabora Ne Koppekuus u
bubnuotexa [JOK .
5 o Teme pa3BUTHE METIKOU
38 https://m.edsoo.ru/ff0d5e N
«IIpurotoBiienue MOTOPHUKH KUCTEN

pPacTBOPOB ¢

ba

pyK




onpeAenEHHON MacCOBOM
JI0JIEN paCTBOPEHHOIO
BEIL[ECTBAY

KonTtponbnas padora Ne2

bu6nmoreka [IOK

Koppeknus u

39 o teme «Kucnopon. https://m.edsoo.ru/ff0d6 pa3BUTHE NAMATH
Bonopoa. Bona» 342
Koppekuus n
Oxcuapl: cOCTaB, bu6nuoreka [IOK
pa3BuTHE
40 Kiaccudukanus, https://m.edsoo.ru/ff0d6
HMOIMOHAIILHO-
HOMEHKJIaTypa 6de .
BOJICBOM Cepsl
ITonyuenue u PazButue
. bubnnoreka IIOK N
XUMHUYECKHE CBONCTBA 3pUTENBHON
41 https://m.edsoo.ru/ff0d6
KHCIIOTHBIX, OCHOBHBIX U 6o naMsITH U
aM(pOTEPHBIX OKCHJIOB o BHUMAaHUS
Koppekuus n
OcHOBaHUS: COCTaB, bubnnoreka IIOK
pa3BUTHE
42 Kkiaccudukanus, https://m.edsoo.ru/ff0d6 .
MBICTTUTENbHOM
HOMEHKJIaTypa Tca
NEeSTEIIbHOCTH
HonyquHe )54 Buomuorekxa ]_IOK KOppeKHI/ISI u
43 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d6 pa3BUTHE HaMATU
OCHOBaHUU Ica Y BHUMaHUS
Koppekmust n
Kucnoter: cocras, bu6nuoreka [IOK PP
pa3BuTHe
44 KJ1acCU(pUKanus, https://m.edsoo.ru/ffOdfe
3MOIMOHAIBHO-
HOMEHKJIaTypa e2 N
BOJIEBOM Cepsl
PazButue
[lonyuenue u bubmuoreka [JOK .
. 3pUTENHHOMN
45 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ffOdfe
aMSTH |
KHCIIOT e2
BHUMaHUs
Comnu (cpennue): Koppexkuust u
bu6nuoreka [IOK
HOMEHKJIaTypa, CIIocOoObI pa3BuTHE
46 https://m.edsoo.ru/00ad9 .
MOJTYYCHUS, XUMHUIECKUE 474 MOHOJIOTHYECKOM
CBOMCTBA peun
[IpakTuueckas pabora Ne Koppexkuus u
6. Pemrenne pa3BUTHE METKON
3KCEPHUMCHTAJIbHBIX Bubnuoreka ]_[OK MOTOPHUKH KUCTEU
47 3a71a49 110 TeMeE https://m.edsoo.ru/00ad9 | pyk
«OCHOBHBIE KITaCChI b7c
HEOPTraHUYECKHUX
COEIUHEHUIN»
48 I'eneTnueckas CBSI3b but6mmoreka [IOK PazButne




MEXK]y KJIaccamu
HEOPraHUYECKUX
COEeIMHEHUI

https://m.edsoo.ru/00ad9
as50

3PUTEIBHOM
MaMsITH U
BHUMAaHHUS

0O00011eHuE 1

Bbu6nuoreka [IOK

Koppekuus u

49 . https://m.edsoo.ru/00ad9 = pa3BuTHE MaMATH
CHCTEMAaTH3alMsl 3HaHUH
cb2
Kontponbnas padora Ne3 Koppeknus u
" Bbu6nuoreka [IOK
1o Teme "OCHOBHBIE pa3BUTHE TAMSTH
50 https://m.edsoo.ru/00ad9
KJIACChl HEOPTaHMYECKUX e1a
coequuenui" T
IlepBbie MONBITKU Koppekuus u
KJ'IaCCI/I(bI/IKaI_II/II/I bubmnoreka IIOK pa3BuTHe
51 XUMHUYECKHUX AJIEMEHTOB. https://m.edsoo.ru/00ad9 SMOILIMOHAJILHO-
[MousTHE O TpyMIax ffa BOJICBO#1 cepbl
CXOJHBIX 3JIEMECHTOB
[lepuonuueckuii 3aKoH U Koppekuus u
bubmnoreka IIOK
[lepuoauueckas cucrema pa3BUTHE
52 https://m.edsoo.ru/00ada 8
XHUMUYECKHX DJIEMCHTOB 57¢ MBICIIUTEILHOM
J. 1. MenneneeBa T JIeSITeTbHOCTH
bubmmoreka [JOK Koppexnus u
[lepuonsl, rpynmnsl,
53 I — https://m.edsoo.ru/00ada = pa3BUTUE NAMATH
i S2¢ Y BHUMAaHHS
PazButne
CtpoeHue aTOMOB. bubmuoreka [JOK .
3pUTETHHOMN
54 CocraB aTOMHBIX f]I€p. https://m.edsoo.ru/00ada
MMaMATH U
H3oTonsl 342
BHUMAaHUS
CrtpoeHue JIeKTPOHHBIX Koppexkuust u
000JI04EK aTOMOB bubnuoreka LIOK pa3BuTHe
55 JJIEMEHTOB https://m.edsoo.ru/00ada | 3MOLIMOHAJIBHO-
[Iepuonnueckoii cucTeMsl 6bc BOJIEBOM Cepsl
JI. 1. MenneneeBa
XapakTepucTuka Koppeknus n
XUMHYECKOT'O DJIEMEHTA BubnuoTteka ]_[OK Ppa3BUTHEC NaMSITH
56 TI0 €ro ITOJIOKCHHUIO B https://m.edsoo.ru/00ada =~ ¥ BHUMaHUS
[Tepuoauueckoii cucreme 824
JI. 1. MenneneeBa
3HaveHHe Koppeknus n
[Tepuoanueckoro 3akoHa pa3BUTHE
Bbubnuoteka LIOK .
JUTSL pa3BUTHUS HAYKU U MOHOJIOTHYECKOM
57 https://m.edsoo.ru/00ada
npaktuku. J. W. peun

MeHeneeB — y4EHBIN,
NeAaror ¥ rpak JaHuH

96e




Pa3Burne
DNEeKTPOOTPULIATEIBHOCTD bubmoreka IIOK .
3pUTEIBHON
58 aTOMOB XMMHUYECKUX 1 https://m.edsoo.ru/00ada
[HaMsTHA U
3JIEMEHTOB ab8
BHUMAaHUS
Koppeknus u
bu6nmoreka [IOK PP
Honnas xumMuyeckas pasBuTHE
59 1 https://m.edsoo.ru/00ada .
CBSI3b o34 MBICIIMTEILHON
T NEeSITeIbHOCTHU
Koppeknus u
bu6nmoreka [IOK PP
KoBanenTrast mossipHas pasBuTHE
60 1 https://m.edsoo.ru/00ada
XAMHUYECKAS CBSI3h b8 SMOIMOHAILHO-
T BOJICBOH Cepbl
Pa3Butue
bubmuorexa [JOK .
KoBanenTrast HemoysipHas 3pUTEIBHON
61 1 https://m.edsoo.ru/00ada
XAMHUYECKAS CBSI3h b9 [MaMATHA U
T BHUMAaHMS
Koppexnus u
bubnnoreka IIOK PP
pa3BUTHE
62 CreneHb OKHCIECHUS 1 https://m.edsoo.ru/00ada .
MOHOJIOTHYECKOH
€28
peun
Koppexkuus u
OKHUCIUTENBHO- bubmmoteka [IOK
pa3BUTHE
63 BOCCTaHOBHUTEIIBbHEIC 1 https://m.edsoo.ru/00adb .
MBICIUTEILHON
peaku 076
IEeSITETLHOCTH
Koppeknust n
OKUCTHTENN 1 bubmmoreka [IOK PpeKI]
64 1 https://m.edsoo.ru/00adb | pa3BUTHE AMATH
BOCCTAHOBUTEIHU
076 Y BHUMAHMS
Kontpoabnas padora Ned Koppekmus n
P P bubmorexa [JOK PP
o TeMe «CTpoeHue pa3BHUTHE TTAMSTH
65 1 https://m.edsoo.ru/00adb
aromMa. XUMHAYECKast
486
CBSI3bY
OGoGrmere 1 bubmuoreka [IOK Koppekuus u
66 . 1 https://m.edsoo.ru/00adb pa3BUTHE MAMATH
cUCTEMATH3aLUs 3HAHUH
33¢
OGoGrmere 1 bu6mmoreka [JOK Koppekuus u
67 . 1 https://m.edsoo.ru/00ad9 = pa3BuTHE MaMATH
cUCTEMATH3aLUs 3HAHUH
cb2
OGoGwenHe 1 bubmmoteka [JOK Koppeknus u
638 . 1 https://m.edsoo.ru/ff0d6 Pa3BUTHE NIAMSATH
CUCTEMATHU3aLUs 3HAHUN 1c6
OBHIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME




9 KIIACC

Kou- DJIeKTPOHHBIE Koppekunonnas
Ne BO Jara uuppoBLIe pabora
Tema ypoka
n/n JacoB | u3y4yeHHus o0pa3oBaTe/bHbIE
Bcero pecypcbl
[Iepuognueckuit Koppeknus u
3aKOH. pa3BuTHE
[Tepuoanueckas | bubmnoreka IIOK MBICIIUTEIbHON
CcHUCTEMa XUMHUUYECKUX https://m.edsoo.ru/00adb59e JEATESIbHOCTU
sneMeHToB [. W.
MenneneeBa
3aKOHOMEPHOCTH B Koppekuus u
M3MEHEHUU CBOMCTB pa3BUTHE NAMSTU
XUMHUYECKHUX 1 brbmmorexa LTOK Y BHUMAaHUS
https://m.edso0o.ru/00adb6b6
3JIEMEHTOB MEPBBIX
TpEX MEPUOJOB
Knaccudukanms u PazButue
HOMEHKJIaTypa | bubnmnorexka HOK HaIJIIHO-
HEOPraHUYCCKUX https://m.edsoo.ru/00adb7e2 =~ obOpa3Horo
BELIECTB MBILLUICHHUS
Buasl xumnueckon Koppeknus n
CBSI3M U TUIIBI | bubmmoreka [JOK pa3BuUTHE
KPHUCTAJUIMYECKHUX https://m.edsoo.ru/00adbac6 ~ MBICIUTEIBHON
peETOK JEATEIIbHOCTH
KonTtponbHnas padora Koppekuus u
Nel mo Teme pa3BUTHUE IAMATH
«IToBTOpEHUE 1 |
yri1yOieHre 3HaHu|
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kjiacca»
Knaccudukanms PazButne
XUMHYECKHUX HarJsaHo-
peakuuii o 1 bubnrorexa LHOK o0pa3Horo
https://m.edsoo.ru/00adbcb0
pa3IMYHbIM MBILLUIEHUS
IpU3HaKaM
[TonsiTue o ckopocTn PazButue
XUMUYECKOU 1 bubnrorexa LOK 3pUTEIILHON
https://m.edsoo.ru/00adbe9a
peaxuuu. [lonsarue o naMsITH U




TOMOTEHHBIX U BHUMaHUs
reTepOreHHBIX
peakiusx
[Tonsarue o Koppeknus u
XUMUYECKOM pa3BuTHe
PaBHOBECHH. MBICJIUTEIIbHON
®DaKTOpPHI, BIUSIOIINE NeATETbHOCTH
g Ha CKOPOCTh bubnmoreka [JOK
XUMUYECKON https://m.edsoo.ru/00adc28c
peakuuu u
MIOJIOKEHUE
XUMHUYECKOTO
paBHOBeECHS
OKHCIHUTENBHO- Koppekuus u
9 BOCCTaHOBUTEJIbHBIE brbmmorexa LTOK pa3BUTHE NAMATU
https://m.edsoo.ru/00adcade
peakuuu Y BHUMAaHMS
Teopus PazButue
3JIEKTPOJINTUYECKON HaIJISIIHO-
10 VCCOLIHALINH. bubmorexa LOK o0OpasHoro
https://m.edsoo.ru/00adcd68
CunpHbIe U cliabbie MBIILICHUS
3JIEKTPOJIUTHI
Koppekuus n
1 HNouHbIe ypaBHEHUS bubmuotexa [JOK pa3BUTHE
peaxkuun https://m.edsoo.ru/00add448  MBICIUTEIBHON
JeATETbHOCTH
XuMUYECKue PazButne
CBOMCTBA KUCIJIOT U 3pUTEIBHON
12 OCHOBAHUH B CBETE bubnmnorexka HOK aMATH U
npeACcTaBICHUN 00 https://m.edsoo.ru/00add5d8  BHUMaHUsA
ANEKTPOIUTUYECKON
JUCCOIMAIIIN
XHUMHYECKUE Koppeknus n
CBOICTBA COJIEN B pa3BUTHE IAMATH
13 CBETE bu6mmoreka [JOK Y BHUMAaHMUs
MpeJICTaBICHH 00 https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON
JIUCCOITUAITAT
PazButue
14 [TonsiTue o bubnuotexa [JOK HarJIsIHO-
THJIPOJIM3E COTIeH https://m.edsoo.ru/00add9d4 =~ oOpa3HOro
MBIILICHUS
15 0O0001enue n but6mmoreka [IOK Koppekuust u




CcHCTeMaTH3aIUs https://m.edsoo.ru/00addd12 = pa3BuTHE TAMSITH
3HAHUM
[IpakTnueckas Koppeknus u
pabora Ne 1. pa3BUTHE MEJKOU
16 «Pemenue bubmmorexa [TOK MOTOPHUKH
https://m.edsoo.ru/00addbfa .
AKCTIEPUMEHTAIIbHBIX KHCTEH pyK
3a/1a4»
KontponsHas padora Koppexnus u
Ne2 o reme pa3BUTHE NIAMATH
«INEKTPOIUTUYECKAS
17 e — bubnnorexka HOK
https://m.edsoo.ru/00addecO
XuMHyecKue
peakuuu B
pacTBOpax»
OO6mas PazBurtue
XapaKTEPUCTHUKA 3PUTEIBHOM
13 rajoreHoB. bubnmnorexka HOK NaMATH U
XuMuH4yecKue https://m.edsoo.ru/00addfe2 BHUMAaHUS
CBOMCTBA Ha
npuMepe xjaopa
XII0pOBOJOPOA. Koppeknus n
ConsiHas KUCnora, pa3BUTHE
19 XUMUYECKHE bubnmnorexka HOK MBICJIUTEIILHON
CBOMCTBA, https://m.edsoo.ru/00ade104 = meATENBHOCTH
MOJIy4eHHE,
MPUMEHEHNE
[IpakTuueckas Koppekuus u
pabota Ne 2 o Teme pa3BUTHE MEJIKON
20 «Ilonyuenue bubnmoreka [JOK MOTOPHUKH
COJIAHOU KHCJIOTBI, https://m.edsoo.ru/00ade348 =~ Kucreu pyk
U3ydeHue eé
CBOMCTB»
Brruucnenus no Koppexkuus u
YpaBHEHUSAM pa3BUTHE AMATH
)1 XUMUYCCKHX bu6nuoreka [IOK
peaKkuui, eciii OauH https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B
n30BITKE
Ob6mas PazButne
22 XapaKkTepUCTUKA bubmmorexa [IOK HarJIsIHO-

31eMeHTOB VIA-

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

o0OpasHoro




TPYILIBI

MBINIJICHUA

AJnoTponHbie
MO (PUKAIINH CEPBI.
Haxoxnenue cepel u

Koppekuus u
pa3BUTHE AMSTH
Y BHUMAaHUS

23 eé CoeTMHCHUH B bubmmorexa LOK
https://m.edsoo.ru/00ade64a
IIPUPOJE.
XuMH4yecKue
CBOICTBA CepbI
CepoBoaopon, Koppekuus u
CTPOCHHE, pa3BuTHe
24 dusnueckue u bubamorexa LOK MBICJIUTEIILHON
https://m.edsoo.ru/00ade802
XUMUYECKHE NeSATeTbHOCTH
CBOMCTBA
OKcubl cepsbl. PazButue
Cepnas Kuciora, 3pUTENbHON
)5 dusnveckue u bubnmnorexka HOK NaMsATH U
XUMHUYECKUE https://m.edsoo.ru/00adea28 = BHUMaHUS
CBOMCTBA,
MIPUMEHEHUE
XHUMHUYECKUE Koppeknus n
peaKiuu, JIexKanme B pa3BUTHE TAMATH
OCHOBE
MPOMBIIUIEHHOTO
26 croco6a Mmoxy4eHus bubmuotexa [JOK
CEpPHOM KUCIIOTBHI. https://m.edsoo.ru/00adec8a
XHUMHUYECKOE
3arpsi3HEHUE
OKPYKaroIEei cpebl
COCTMHEHUSIMU CEPBI
Brruucnenue Koppexkuus u
7 MaccOBOH J0JIH bubmmoreka [JOK pa3BUTHE NAMATH
BBIXOJa MPOAYKTa https://m.edsoo.ru/00adec8a
peakimn
Ob6mas PazButne
XapaKTEePUCTHKA 3pUTENBHOMN
snemMeHToB VA- naMATH U
rpymsl. A30T, BHUMAaHUS
28 pacrnpoCcTpaHEeHHE B bubmorexa [TOK

npuUpoe,
buzndeckue u
XUMHNYCCKHUEC
CBOMCTBA

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




AmMMuak, ero

Koppexkuus u

dusnueckue u pa3BuTHE
29 XUMHYECKHE bubmorexa [TOK MBICITUTEIbHOU
. https://m.edsoo.ru/00adf004
CBOMCTBA, OJIyYEHUE JeATEITbHOCTH
Y IPUMEHEHUE
[IpakTnueckas Koppeknus u
pabota Ne 3 1o Teme pa3BUTHE MEJKOU
30 «ITonyuenue bubmorexa [IOK MOTOPHUKH
https://m.edsoo.ru/00adf180 .
aMMHaKa, U3y4eHUE KHCTEH pyK
€ro CBOMCTB»
A3oTHas Kuciora, eé Koppekuus u
31 busnueckue u bubnuorexa [HOK pa3BUTHE TAMATH
XUMUYECKHUE https://m.edsoo.ru/00adf306 = 1 BHUMaHUS
CBOMCTBa
Hcnonws3oBanue Koppeknus n
HUTPATOB U COJIEN pa3sBUTHUE IAMATH
aMMOHHUS B KQUE€CTBE
MHUHEpaIbHBIX
3 - bubnnoreka IIOK
https://m.edsoo.ru/00adf518
XUMHUYECKOE
3arpsi3HEHUE
OKPYKaroIe Cpebl
COCTMHEHUSIMU a30Ta
®docdop. Oxenpg PazButue
docdopa (V) u 3pUTENBHON
dbocdopnas kucnora, bubmmorexa [JOK MaMsATH U
33 busnueckue u https://m.edsoo.ru/00adf68a =~ BHUMaHUS
XUMUYECKHE
CBOMCTBA, NIOJIy4CHUE
Hcnonws3oBanue Koppexkuus u
docdaroB B kauecTBe pa3BuTue
MUHEpaTbHBIX AMOIMOHATHHO-
34 ynoOpeHuil. bubmmorexa LOK BOJIEBOH Cepbl
https://m.edsoo.ru/00adfc20
3arpsi3HEeHUE
MIPUPOTHON Cpebl
docharamu
VYrnepon, Koppeknus n
pacnpocTpaHeHHUE B pa3BUTHE TAMATH
35 npupoae, bubnuotexa [JOK Y BHUMAaHHMS

buzndeckue u
XUMHNYCCKHUEC
CBOMCTBA

https://m.edsoo.ru/00adfd9c




Okcuabl yriaepona,

Koppexkuus u

ux (puznvYecKue u pa3BuTHE
XUMUYECKHE MBICJIUTEIIHON
CBOMCTBA. JeATEITbHOCTH
36 DKOJIOTHYeCKre bubmmorexa LOK
https://m.edsoo.ru/00adfebe
poOJIEMBI,
CBSI3aHHBIE C
OKCHJIOM YIJIepoJa
1v)
PazBurue
37 VYronpHas Kucnora u bubnnoreka [JOK HarJIS IHO-
eé conu https://m.edsoo.ru/00ae006c =~ oOpa3HOro
MBIILICHUS
[IpakTuueckas Koppekuus u
pabota Ne 4 o Teme pa3BUTHE MEIKOU
"Ilonyuyenue MOTOPHUKH
38 YTJIEKHUCIIOTO rasa. bubmmorexa [JOK KHCTEH pyK
https://m.edsoo.ru/00ae027e
KauecTBeHHnas
peakius Ha
KapOoHaT-HoH"
IlepBoHavasibHbBIE Koppekuus u
MOHSATHUSA 00 pa3BUTHE TAMATH
39 OpraHUYECKUX bubmuoreka [JOK Y BHUMaHUS
BELIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCTMHEHUSX
yriepojaa
PazButne
40 Kpemnwuii u ero bubnmnoreka [JOK 3pUTETHHOMN
COCIMHCHUS https://m.edsoo.ru/00ae080a naMsITH U
BHUMaHUS
[IpakTuueckas Koppexkuus u
pabota Ne 5. pa3BUTHE MEJKOM
Pemenne MOTOPHKH
41 AKCIEPUMEHTAIbHbBIX bubnuotexa [JOK KHCTEN PyK
3a7a4 1o TeMe https://m.edsoo.ru/00ae0bf2
«Baxnenmue
HEMETaJUIbl U UX
COETMHEHUS»
KoHnTtponbhas padota Koppekuust u
4 Ne3 o Teme bubnunoreka LIOK pa3BUTHE NAMATH

«Baxueniue
HEMETAJUIBI U UX

https://m.edsoo.ru/00ae0e18




COCOAUHECHU A

OO6mas Koppekuust u
XapaKTepPUCTUKA pa3BUTHE TAMSTH
XHUMUYCCKHX
AJIEMEHTOB —
METaJIJIOB.
43 Merannudeckas bu6nuoreka [JOK
CBSI3b U https://m.edsoo.ru/00ae103e
MeTaIndecKas
KpHUCTaJNIMYeCKas
peméTKa.
dusnueckue
CBOMCTBA METAJIIOB
XuMHu4ecKue Koppekuus u
CBOICTBA METAJIJIOB. pa3BUTHE TAMSITH
. bubmuorexa [JOK
44 DIIEKTPOXUMUYECKUI Y BHUMaHUS
. https://m.edsoo.ru/00ael156
PAIl HANPsSHKEHU M
METaJIJIOB
Oo11re crocoobl PasBurne
MOJIyYEeHUS 3pUTEIHLHON
MeTaiioB. CrijiaBbl. MMaMATH U
Berancnenus mo BHUMAaHUS
bu6nuoreka [IOK
45 YpaBHEHUSIM
https://m.edsoo.ru/00ael 156
XHUMUYECKHX
pEaKLHnii, €CIIN OJIUH
U3 pEearcHTOB
COJIEPKUT IPUMECH
Koppekuus n
46 ITonsiTue 0 xoppo3uu bubmuotexa [JOK pa3BHUTHE
METAJIOB https://m.edsoo.ru/00ae1278 | MBICITHTEILHOMN
JeATeIbHOCTH
Koppexkuus n
bu6nuoreka [IOK
47 [I{erounbIE METAIITBI pa3BUTHUE IAMATH
https://m.edsoo.ru/00ae14b2
¥ BHUMaHHSA
Koppexkuus u
Oxcuanl u
bubmmoreka [JOK pa3BUTHUE AMATH
48 TUAPOKCHUIBI HATPUS
https://m.edsoo.ru/00ae14b2
1 KaJiis
PazButne
[I{erouHO3EMENBHBIE .
. bubnmoreka [JOK 3pUTENBHON
49 METaJUIbI — KAJIBIIUH
https://m.edsoo.ru/00ael5e8 aMsATH U

1 Mar"um

BHUMAaHUA




Koppekuus u

50 Baxneiimue bubmmoreka [IOK pa3BuTHE
COCJIMHCHUS KaJIbIM https://m.edsoo.ru/00ael5e8 SMOILIMOHAIBHO-
BOJICBOM cepbl
Koppekuus u
O6o0meHue u PpeKtl
pa3BUTHE IAMATH
51 CcHUCTeMaTH3aIns
3HaAHUU
" Koppekuus u
JKéctkocTh BOJIBI U BuG 10K s .
. nonorexa BUTH
52 CrocoOsI e P .
https://m.edsoo.ru/00ae1886 | MBICIUTEILHOMN
yCTpaHEHHs
JEATeTbHOCTH
[IpakTnueckas Koppeknus u
pabora Ne 6 1o Teme pa3BUTHE MEJKOU
WAL st bubnnoreka IIOK
53 KéctkocTb BOJBI U MOTOPUKHI
. https://m.edsoo.ru/00aelaed .
METO/IbI €€ KHUCTEH pyK
ycTpaHneHus"
Koppeknus u
. bubmuorexa [JOK PP
54 AnmoMuHUR pa3BUTHE TAMATH
https://m.edsoo.ru/00aelc64
Y BHUMaHHUS
AmdbotepHbie Koppexuus u
(.I,) P bubmorexa [JOK pP
55 CBOICTBA OKCHIA U pa3BUTHE TAMATH
https://m.edsoo.ru/00ae1c64
TUAPOKCHIA
PazButne
bubmmorexa [JOK 3pUTEIHLHON
56 Kenezo H P
https://m.edsoo.ru/00ac1d86 | maMsATH U
BHUMAaHHUS
Oxcuppl, Koppekuus u
57 TUJIPOKCHUJIBI U COJTH bubnuotexa [JOK pas3BUTHE
xenesa (II) u sxenesa https://m.edsoo.ru/00ae35¢6 ~ 3MOLMOHATLHO-
(11D) BOJIEBOM Cepsl
O6o0061eHne u Koppexmus u
58 cHUcTeMaTH3aIus pa3BUTHE AMATH
3HAHUU
IIpakTnueckas Koppeknus n
pabota Ne 7. pa3BUTHE MEJKOM
Pemenue MOTOPHUKH
59 AKCIEPUMEHTAIBHBIX bu6muoreka [JOK KUCTEN PYK

3a1a4 110 TeMe
«Baxneimnme
METaJUTBl U X
COCTUHCHMUS

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




Brraucnenus mno
YpaBHEHUSAM
XUMHYECKHUX
peakuii, eciii OJuH
W3 peareHTOoB JaH B

Koppekuus u
pa3BUTHE MAMATH

bu6nmoreka [IOK
60 H30BITE MK ! https://m.edsoclfru/Oan1750
COAEPKUT IPUMECH.
Brruncnaenus
MaccOBOM J0JIU
BBIXO/Ia ITPOJIYKTa
peakuuu
O06o0061IEHNE U Koppeknuust u
61 cucTreMaTu3anus 1 pa3BUTHE NTAMATH
3HAHHI Y BHUMAaHHUS
KoHnTtposbHas padota Koppekuus u
Ne4 o Teme pa3BUTHE TAMSITH
62 «BaxHeiiume 1
METaJIIIbI M UX
COCTUHCHHUS
BemtectBa n PazButue
63 MaTepHuabl B | bubnmnoreka [JOK 3pUTENBHOMN
ITOBCETHEBHOM https://m.edsoo.ru/00ae3f50 namsTu U
JKU3HU YeIoBeKa BHUMAaHUS
XuUMHUYECKOE Koppetcust 1
bubnmnoreka [JOK pa3BUTHE
64 3arpsi3HEHUE 1
. https://m.edsoo.ru/00ae4270 3MOIIMOHAIBHO-
OKpPY’KaloIlleH cpebl .
BOJIEBOM Cepbl
Ponb xumnu B Koppekuus u
65 peleHnmn | bubnuotexa [JOK pPa3BUTHE NTAMATH
HKOJOTHUYECKUX https://m.edsoo.ru/00ae4270 | ¥ BHUMaHUSA
npobiem
O06o06meHre 1 Koppeknus u
66 CI/ICTGII\I/IIaTI/BaI_[I/I}I 1 bubmmorexa TIOK pasljsl;THIi: naMsITU
. https://m.edsoo.ru/00ae0dOa
3HAHUH
O06o06meHre n Koppeknus u
67 CI/ICTeMI:TI/ISaIII/ISI 1 bubnmorexa LOK pasiiTnue HaMATH
. https://m.edsoo.ru/00adb33c
3HAHUH
O06o06meHue 1 Koppeknus u
68 CI/ICTeMI:TI/ISaI_[I/ISI 1 buGnuorexa [IOK paSI;II)/ITI/IHe naMsITH
. https://m.edsoo.ru/00ad9cb2
3HaHUH
OBHIEE KOJIMYECTBO 63

YACOB 110 ITPOTPAMME




YYEBHO-METOJAUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Xumus, 8 kiacce/ ['abpuensn O.C., Octpoymo WU.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3narenscTBO «IIpocBemieHne»
» Xumus, 9 kinace/ ['abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,
AxknuonepHoe obiectBo «M3naTenscTBo «IIpocBemieHne»

Tabmuner: [lepuonuueckas cucrema xumudeckux aemeHToB 1. M. Menaeneena,

Ta6HI/I]_Ia PaCTBOPUMOCTH, I)JICKTpOXI/IMI/ILIeCKI/Iﬁ pAd HAIIPSDKCHUSA MCTAJIJIOB

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. O.C. I'abpuensn, I1.B. Pemeros, M.I'. OctpoymoBa «3agauu o XUMHUH U
crocoO0bI ux pemeHus» - M.: «Jlpoda»

2. H.C. ITaBnoBa, «/lugakTuyeckue KapTOYKU — 3aJlaHusl 110 XUMHH 9 kitacey - M.
«IK3aMEH»

3. M.A. Ps60B, E.1O. HeBckas, «TecTsl Mo xumun 8 Kj1acc K y4€OHUKY

O.C. I'abGpuensina» - M.: «9k3aMeH»

4. KoHTposbHbIe U IPOBEpOUHbIE pad0Thl xuMus K yueOuuky O.C. ['abpuensna
«Xumus 9. — M:. «JIpodar

5. T'abpuensu O. C., Octpoymos . I'. HactonbHas kaura yuurens. XuMus.9 Kii.:
Meroanueckoe nmocobue. — M.: JIpoda

6. Xumust. 9 xi1.: KoHTpoasHBIE U TPpOBEpOYHBIE padboTh K yueOHuky O. C.
INabpuensna «Xumus. 9 / O. C. I'abpuensn, I1. H. bepeskun, A. A. YiakoBa u ap.
— M.: lIpoda

7. T'abpuensu O. C., OctpoymoB U. I'. M3yuyaem xumuro B 9 ki1.: Jlugaktuueckue

Marepuasbl. — M.: bk mroc



8. N'abpuensu O. C., Bockoboitnukosa H. [1. Xumus B Tecrax, 3agavax,

ynpaxHeHusax. 8 - 9 ki. — M.: [Ipoda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 203213900564843355954824568531 281433305066908373
Bnagened MNywwHa MapuHia HukonaesHa

OeicTevTened C08.10.2024 no 08.10.2025



http://www.tcpdf.org

		2024-12-10T18:39:48+0500




