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[TOACHUTEJIBHAA 3AITMCKA

[Ipumepnas pabouas nporpaMmma no XUMHUHU JJIs1 00YHarOIIUXCS C 3a/IEPHKKOM
ncuxuyeckoro pazputus (nanee — 3I[IP) Ha ypoBHE OCHOBHOrO OOIIETrO
oOpa3oBaHusl COCTaBlIEHa B COOTBETCTBHH ¢ DeeparbHbIM TOCYIapCTBEHHBIM
0o0pa3oBaTelbHBIM CTaHJIAPTOM OCHOBHOTO oOmero o6paszosanus ([Ipukas
Munnpocsemennss Poccum ot 31.05.2021 . Ne 287, 3apeructpupoBaH
MunnctepctBoM toctunmu  Poccuiickoir  @eneparuun 05.07.2021 1., per.
Homep 64101) (manee — ®I'OC OOO), IlpumepHOI aganTUPOBAHHON OCHOBHOM
o0pa3oBarenbHOM MPOTPaMMOM OCHOBHOTO 001IIEro 0Opa3oBaHus 00YUJaOIINXCS C
3aiepkKoi ncuxudeckoro pazsutus (naigee — [TAOOIT OOO 3I1P), [IpumepHoii
pabouell mporpamMmbl y4eOHOTO Tpeamera «Xumus» (0a30BBII  ypPOBEHB),
[IpumepHO# TpOTrpaMMO BOCTIUTAHHUS 00yUJarOIIUXCS TP MTOTYIEHUH OCHOBHOTO
ob1ero o0OpazoBaHMs, C Y4ETOM pacIpeAeNieHHbIX MO KJaccaM MPOBEPSIEMBIX
TpeOOBaHMUI K pe3ylbTaraM OCBOEHMSI OCHOBHOW 0Opa3oBaTebHON MPOTpaMMBbl
OCHOBHOI'O 00IIero 00pa3oBaHMs U AJIEMEHTOB COAEPKaHUs, IPEICTABICHHBIX B
VYauBepcaibHOM Koaupukarope mo xumuu, KoHienuu npenoiaBanus yaeOHOTO
npenmera «XuMus», B 00pa3zoBaTelbHBIX opraHu3aiusx PO, peamu3yronmx
OCHOBHBIE 00111€00pa30BaTeNIbHBIE TPOTPAMMBI.

OO0uas xapakTepucTHKA y4e0HOro npeaMera « XumMush»

YueOupiii  npeamer «XWMHS»  BXOAUT B NPEAMETHYIHO 00J1acTh
«EcTecTBeHHOHayuHblEe  IpeAMETB». B cucteMe  €CTECTBEHHOHAYYHOTO
oOpa3zoBaHusl XUMUS KaK y4eOHBIH MMpeIMeT 3aHUMaeT BaKHOE MECTO B TO3HAHUU
3aKOHOB MPUPObI, (GOPMUPOBAHUN HAYUHOU KApTUHBI MUPA, CO3/aHUU OCHOBBI
XUMHUUYECKUX 3HAHUN, HEOOXOAUMBIX i TMOBCEAHEBHOM JKM3HH, HABBIKOB
3I0pOBOTO U 0€30MacHOro sl YENOBEKa M OKPYKarollel ero cpeasl oOpasa
YKU3HH, a TAKXKE B BOCIIUTAHUU DKOJIOTUYECKOHN KYJIbTYpPHI.

YCremHocTh W3y4EHHsS XUMHUU CBSI3aHa C  OBJIQJCHHEM XUMUYECKUM
A3bIKOM, COOJIIOICHHEM TpaBuil 0Oe30macHOW paboTbl NPHU  BBINOJHEHUU
XUMUYECKOTO 3KCIIEPUMEHTa, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€H XUMHUU C
JAPYTMMH IIPEAMETaMH IIKOJIBHOTO Kypca.

[Iporpamma BKiItOYaeT B ce0S OCHOBBI HEOPTAaHUYECKOW M OPraHUYECKOM
xuMHH. ['TaBHOU upeeil mporpaMMsbl SIBJSIETCSl CO3/l1aHME 0Aa30BOTO KOMILIEKCA
OTIOPHBIX 3HAHUI IO XUMHUHU, BBIPAKEHHBIX B (JOPME, COOTBETCTBYIOILEH BO3pacTy
oOy4aronmxcs U uX 0CoOObIM 00pa3zoBaTeNbHBIM MOTPEOHOCTSIM.

B coxepxxaHuM JaHHOTO Kypca MPEACTaBIEHbl OCHOBOIOJArAOIINE
XUMUYECKUE TEOPETUYECKNE 3HAHNS, BKIFOYAIOIINE U3YYEHHE COCTAaBA M CTPOCHHUS
BEILECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHMS, NPOTHO3UPOBAHUE CBOMCTB
BEILIECTB, UCCJEIOBAHNE 3aKOHOMEPHOCTEH XUMHUUYECKHUX IMPEBPALICHUN U MYyTEH
YIPABJICHUSI UMU B LIEJAX MOJyYEHHUS BEILECTB U MAaTEPHUAJIOB.

TeopeTnyecKyr0 OCHOBY H3YYEHHSI HEOPTaHWUYECKOW XUMHUU COCTaBIISIET
aTOMHO-MOJIEKYJsSIpHOE yueHue, llepumonnueckmii 3akoH J[.MI. Menpneneesa c
KPAaTKUMHU CBEICHMSIMHU O CTPOCHHHM aroMa, BHJIAX XMMHYECKOM CBSA3H,
3aKOHOMEPHOCTIX NPOTEKAHUS XUMUYECKUX PEAKIIHIA.



B wu3ydeHum Kypca 3HaAuMTENbHas pOJb OTBOAUTCS XUMHUYECKOMY
HKCIIEPUMEHTY: IPOBEICHUIO MPAKTUYECKUX U JJa0OPaTOPHBIX padOT, OMHCAHUIO
pe3yIbTaTOB YYEHUYECKOTO SKCIEPUMEHTa, COOJIIOJICHUI0O HOPM U IpaBUil
0e3omacHoOi paboThl B XUMUUECKOH 1a00paTOpHH.

Peammzanmst nmaHHOM mporpaMMmbl B - TIpoIlecce OOYYEHHS IO3BOJIUT
obyuatormcst ¢ 3I11P ycBOUTh KiItOUEBbIE XUMHUUECKHUE KOMIIETCHIIMA U TOHSThH
pOJIb ¥ 3HAYEHUE XUMUU CPEAU APYTUX HAYK O IPUPOJE.

N3ydenne xumun ciocoOCcTByeT POPMHUPOBAHUIO y OOYHAIOIIUXCS HAYYHOTO
MHUPOBO33PEHUSA, OCBOECHUIO OOILICHAYYHBIX METOJIOB (HAaOI0/IEeHUE, U3MEpEHHE,
DKCIIEPUMEHT, MOJEIMPOBAHUE), OCBOCHHUIO IPAKTUYECKOTO IPUMEHEHUS] HAYYHBIX
3HaHWUW, OCHOBAHHOTO HA MEXIIPEIMETHBIX CBA3SX C MpeamMeraMu « OKpyxKaromi
mup», «®duzuka», «buonorus», «l'eorpapus», «Maremaruka» u QGopmMupyer
KOMIICTCHIINM, HEOOXOJMMBIC [JI1 TMPOJOJDKEHUS o00pa3oBaHWs B 00JaCTH
€CTECTBEHHBIX HAYK.

W3ydyenne XuMHM CHOCOOCTBYET pa3BUTHIO y oOydarommxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpa)keHUs, (YHKIMOHAIbHON TPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh U KPUTUYECKU aHAIM3UPOBATH MH(GOPMALINIO, TPEICTABICHHYIO B
pa3iMyHbIX (Qopmax. 3HAYUMOCTh TpeaMeTa JUisi Pa3BUTHS  KU3HEHHOM
xomnereHuu oOyvatoumxcss ¢ 3[IP  3akmodaercs B yCBOGHUMM OCHOBBI
XMMHUYECKUX 3HAHWN, HEOOXOAUMBIX Ui TMOBCEAHEBHOM JKM3HU; HABBIKOB
310pOBOro M 0€30MacHOTO I YeloBeKa M OKpYyXKalolled ero cpenbl oOpasza
KU3HU;, POPMHUPOBAHUU SKOJOTUYECKOUN KYJIbTYPHI.

[Iporpamma oTpaxkaer cogeprxkaHue 00yueHUs IPEeaMETy « XUMUS» C YUETOM
0Cco0BIX OOpa3oBarenbHBIX MOTpeOHOCTEN oOywaronmuxcs ¢ 3[IP. Omnanenue
y4eOHBIM MpPEIMETOM «XUMUS» MPEACTABISIET OMPEACICHHYIO TPYAHOCTb JJIS
obyuarommuxcss ¢ 3[IP. D10 cCBsSI3aHO ¢ OCOOCHHOCTSIMU MBICIUTEIHLHON
JESTEIbHOCTH, TEPUOJMUYECKUMHU KOJEOAHUSIMH BHUMAaHUS, MajbiM OOBEMOM
namsTH, HENOCTATOYHOCThIO  OOINEro  3amaca 3HaHWM, [OHWKXEHHBIM
NIO3HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHS.

Jlna npeoioieHrs TpPYJAHOCTEN B U3yYEHUU Y4eOHOIro MmpeaMeTa « XUMUs»
HeoOXxoauma ajanTanus oObeMa M XapakTepa ydeOHOro marepuaina K
NO3HABATEIbHBIM BO3MOXHOCTSIM JaHHOW KAaTeropuM OOydYaroIMXCs, Y4eT HX
0COOEHHOCTEW PAa3BUTHS: HCIOJb30BaHUE AITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXMPEIMETHBIX CBSI3€H, MOCTENEHHOE YCI0KHEHUE U3y4aeMOT0 Marepuaia.

[Ipy m3yyeHuM XuMUM HEOOXOAMMO OCYIIECTBIATh B3aUMOJIECUCTBUE HA
IOJIMCEHCOPHOU OCHOBE.

Teopernueckui  marepuan PEKOMEHIYETCsl HW3ydaTb B IIPOLECCE
NPaKTUUYECKON JesTeIbHOCTU. BO3MOXHO BBbIJICNIEHHE OTIEIbHBIX YPOKOB Ha
pelIeHUE 3a/1a4 B CBSI3HM CO CJIOKHOCTBIO aHaM3a TekcTa oOydatommmucs ¢ 311P.
OpraHMyeckoe €IUHCTBO NPAKTUYECKOM M MBICIUTEIbHON J1€ATEIbHOCTH
oOydJaroumxcss Ha ypoKaX XHMHUU CIIOCOOCTBYET NPOYHOMY M OCO3HAHHOMY
YCBOCHUIO 0a3MCHBIX XMMUYECKHX 3HaHUM U yMmeHuil. Ocoboe BHUMaHHUE TPU
U3YYEHUH XUMHH YIEISIETCS U3YUYEHUIO «CKBO3HBIX» MOHATUN U (POPMUPOBAHUIO
HaBbIKa CTPYKTYpPUPOBaHMs MaTepuaa.



Leau u 3aa4un n3yuyeHus1 yaeOHOro npeamera « XumMush»

Obwue yenu WM3yd4eHHUs] Y4EOHOTO MpeaMeTa «XUMUsS» TMPEICTABICHBI B
[lpumepHoii paboueil mnporpamme OCHOBHOTO oOmiero o6paszoBanus. OHu
aKTyaJIM3UPOBAHBI C YUETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOI'O OOIIEr0
oOpa3oBaHuWs, HAMPaBJICHHOCTH OOY4YEHUS Ha pa3BUTHE M CaMOPa3BHUTHE
JUYIHOCTH, (HOpMHUpOBaHUE €€ MHTEIUIEKTa U 00111el KyabTypbl. OOydeHne YMEHUIO
YUUTBCS U MPOJO0JDKATH CBOE 00pa3oBaHUE CaMOCTOSITEIFHO B HACTOSIIIEE BpEMs
SBJISIETCS OJTHOW M3 BaXHEHUIMX (PYHKIMI y4eOHBIX MPEIMETOB, B TOM YHCIIE H
«XUMUNY.

s o6yuaronmxcs ¢ 311P, Tak ke, Kak v 1711 HOPMATUBHO Pa3BUBAIOIINXCS
CBEPCTHHKOB, OCBauBAIONIMX OCHOBHYIO 0Opa3oBaTelibHYyI0 MPOrpammy,
JTOMUHHPYIOIIEE 3HAUYE€HUE MPUOOPETAIOT TaKue yeu, Kak:

* GopMHUpOBaHHE WHTEIUVIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOSTEIHHOMY TPHUHSITHIO PEIICHUH, CIIOCOOHOM
aJlanTHPOBATHCA K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

" HampaBJICHHOCTh 0Oy4YEHHs Ha CHCTEMaTHYecKoe MPHOOIIEHUE yyaluxcs K
CaMOCTOSITeIbHOW  TMO3HABaTeIbHOW  JEATENbHOCTH, HAyYHBIM U
NPaKTUIECKAM METOJIaM TTO3HAHUS, (POPMHUPYIOIIIUM MOTUBAIIUIO H PA3BUTHE
CIOCOOHOCTEH K XUMUHU;

* o0ecrieueHue yCclIoBUil, CIIOCOOCTBYIONIUX MPHUOOPETEHUIO 00YHarOIIMMUCS
OTbITa Pa3HOOOpPA3HOW MACSITETHPHOCTH, TIO3HAHUS U CaMOIIO3HAHMS,
KJTFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITETCHITU ), MMEIONMX YHUBEPCAITLHOE
3HAUEHUE ISl PA3JIMYHBIX BUJIOB JIEATEIILHOCTH;

* (popMupoBaHHe yMeHHI OOBSICHSATH W OLIEHUBATH SIBJICHUS OKPY>KAIOIIErO
MHUpa Ha OCHOBAHWH 3HAHUI U OTBITA, TOJYyYEHHBIX IPU U3YUCHUN XUMUH,

* popMupoBaHme 'y OOyJamOmmMxcsi T'YMaHHUCTHYECKUX  OTHOIICHH,
MOHUMAaHUS [IEHHOCTU XUMHYECKHUX 3HAHUU NSl BBIPAOOTKU DKOJIOTHUECKH
1eNIeco00pPa3HOro MOBEACHUA B OBITY M TPYIOBOU JEATEIHLHOCTH B IEISX
COXpaHEHHs CBOETO 3J0POBBS M OKPYXKAIOIIECH MTPUPOTHON CPEIbI;

" pa3BUTHE MOTHUBAIMM K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIUTAaHUIO HAa OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduias W HanmpaBJIEHHOCTH
JaabHEHIIero 00y4IeHusI.

Kypc HampaBieH Ha pelieHue CIeAyINMX 3aday, O00eCTeUYnBaIONIIX
peanu3anio JMYHOCTHO-OPUEHTUPOBAHHOTO U JIEATEILHOCTHOTO TOJXOJIOB K
oOyudenuto xumuu oOyuatoumxcsi ¢ 3P Ha ypoBHE OCHOBHOrO 0O0IIETO
o0pa3oBaHUs:

* (popMupoBaHKE IEPBOHAYATILHBIX CUCTEMATU3UPOBAHHBIX TPECTABICHHUH O
BEIIECTBAX, UX MPEBPAIICHUSX U MPAKTUYECKOM MPUMEHEHHUU; OBJIAJICHUE
MOHSATUIHBIM aIapaToM U CUMBOJMUYECKUM SI3bIKOM XUMUH;

" 0CO3HAaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HayKH Kak
o0JlacT COBPEMEHHOTO €CTECTBO3HAHMS, XHUMHUYECKUX TpEBpalleHHA
HEOPraHUYECKUX U OPTraHMYECKHUX BEIIECTB KaK OCHOBBI MHOTHUX SIBJICHUI
KUBOW M HEXXUBOUW MIPUPOIBI; YITTYOJIeHHE TPEICTABICHUN O MaTepHalbHOM
SIIMHCTBE MUPA;



" OBJIQJICHUE OCHOBAMHU XHMHYECKOM TIpPaMOTHOCTH: CIIOCOOHOCTHIO
aHAJIM3UPOBATH U 0OBEKTUBHO OIIEHUBATH )KM3 HEHHBIE CUTYAallUU, CBA3aHHBIC
C XuUMHUEH, HaBbIKaMU O€30MacHOro OOpalieHusi C  BEIIECTBaMH,
UCIIOJIb3YEMBIMU B IIOBCEAHEBHOW JKM3HHU;, YMEHHEM AHAJIM3UPOBATH H
IUTAHUPOBATh DKOJIOTUYECKH 0€30TMacHOe MOBEACHHUE B IENSAX COXPaHCHHS
30POBbS U OKPYXKAIOIIEH CPEBI;

* (opMUpOBaHME YMEHMH YCTAaHABIMBATh CBSA3M MEXKAY pEAIbHO
Ha0JII01aEMbIMU XUMUYECKUMH SIBJICHUSIMU U IPOLIECCAMMU, TP OUCXOAS MU
B MUKPOMHUPE, OOBSICHATH MPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh
X CBOWCTB OT COCTAaBa M CTPOCHHMS, a TAKKE 3aBUCUMOCTb NPUMEHEHHS
BEILECTB OT UX CBOMCTB;

" OpuOOpETEeHHE OMNbITa HCIOJb30BAaHUS PA3JIMYHBIX METOAOB HU3YUECHHS
BEIIIECTB, HAOIIOMEHUS 32 X TPEBPAILICHUSIMU MPU MPOBEICHUN HECIIOKHBIX
XUMHUYECKUX  OKCIEPUMEHTOB C  HCIOJIb30BaHHEM  J1abOpaTOpHOTO
000pyI0BaHUs U IPUOOPOB;

" (opmMuUpOBaHUE NMPEACTABICHUN O 3HAYEHUH XUMUYECKON HAYKU U PEILIEHUH
COBPEMEHHBIX IKOJIOTHUECKUX MPOOJIEeM, B TOM YHUCJIE B MPEIOTBPAIICHUN
TEXHOTEHHBIX U SKOJIOTHUYECKUX KatacTpod.

OcoOenHocTu 0TOOpPa M ajanTalMU Y4eOHOI0 MaTepraJia o XMMHUH

O6yuenne ydyeOHOMY Tmpeamery «XUMHS» HEOOXOIMMO CTPOUTH Ha
CO3JIlaHUW ONTUMAIBHBIX YCJIOBUU I YCBOEHHS MPOTPAMMHOTIO Marepuania
obyuatoummucsi ¢ 3IIP. Bonbiioe BHUMaHUE NOHKHO OBITh YIEIEHO OTOOpY
y4eOHOTO MaTepuaia B COOTBETCTBUU C MPUHIUIIOM JOCTYIMHOCTH TMpPHU
coxpaHeHHH 0011ero 6a30Boro ypoBHSI. OH JOJDKEH MO COJACPIKAHUIO B 00BEMY
OBITH aTanTUPOBAHHBIM 11 0O0ydaronmxcs ¢ 3[1IP B cooTBeTCTBHM ¢ UX 0COOBIMU
oOpazoBarelbHBIMU TOTpEeOHOCTSIMU. ClieyeT 00JIErYuTh OBJIJICHUE MAaTEpHUATIOM
obygaronmumucsi ¢ 3[IP mocpencTBoM e€ro JeTalbHOTO OOBSCHEHHUS C
CUCTEMATU4Y€CKUM ITOBTOPOM, MHOTOKPATHOM TPEHUPOBKOM B MPUMEHEHUN 3HAHUI
C WCIIOJh30BAHUEM IIPUEMOB AJITOPUTMHU3AIMK U BU3YAIbHBIX OTOP, 00y4YEHUS
CTPYKTYPUPOBAHUIO MaTepHUaa.

bonbimoe 3HaueHue i1 MOJHOILIEHHOTO YCBOCHHS Y4eOHOrOo MaTepuania
MMEET OI0pa Ha MEXKIIPEIMETHBIE CBSI3U BOIIPOCOB, M3y4aeMbIX B TAaHHOM Kypce, C
TaKuMU y4eOHbIMH Tpenmeramu kak «l'eorpadus», «Duzuka», «buomorus.
[lo3BoJisisi paccMaTpuBaTh OJMH W TOT K€ y4eOHBIN Marepuall ¢ pa3HbIX TOYEK
3pEHMsI, MEKXITPEAMETHBIC CBSI3U CITIOCOOCTBYIOT €0 JIyUIlIeMY OCMBICIICHHIO, O0Jiee
MPOYHOMY 3aKPEIUICHHIO TIOJTydEeHHBIX 3HAHUH U MPAKTUICCKUX YMEHHIA.

[I[py mMOATrOTOBKE K ypOKaM Y4YUTENb JOJDKEH TIPEAyCMOTPEThH
dbopMupoBaHUE y 00yUYarONIUXC YMEHUN aHAIM3UPOBaTh, CpAaBHUBATH, 0000IIATh
U3y4aeMblii MaTepuaj, IUIAHUPOBATh TMPEACTOAIIYI0 pPabdOTy, OCYIIECTBIISTH
CaMOKOHTPOJIb. Heo0X0IMMO MOCTOSIHHO CJEIUTH 3a MPAaBUILHOCTHIO PEYEBOTO
odopMJIIeHHUS BhICKa3bIBaHMM oOyuarommuxcs ¢ 3I1P.

B cBsA31 ¢ 0COOCHHOCTSIMU OBEICHUSAM JIeITELHOCTH 0Oyyatoiuxcsi ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTAHU30BAHHOCTh) HEOOXOIUM CTPOIKANIINI KOHTPOJIb



COOJIIOICHUS TIPAaBWJI TEXHUKH OE30TMACHOCTH MPU MPOBENCHUU JTaOOPATOPHBIX
paboT B XUMHUECKOM KaOMHETE.

IlpumepHble  BHABI  JgedATejbHOCTH  oOyyarwummxcea ¢ 3IIP,
00yCJIOBJIEHHbIe  0COOBIMH  00pa3oBaTeJbHbLIMH  TOTPEOHOCTAMH H
o0ecreynBalIMe OCMbICJIEHHOE OCBOEHHE COJepP:KAHUM 00pa3oBaHMs IO
npeamery « XuMus»

Copneprxkanue BUJIOB JiedTeIbHOCTH oOyvarommxcs ¢ 3[1P Ha ypokax Xxumuu
OTIpEACIIeTC WX OCOOBIMH 0O0Opa3oBaTebHBIMH MNOTpeOHOCTIMH. [lomMumoO
mmpoko uctnoab3yeMbix B OOIT OO0 o6nmx ansg Bcex 0OyJaromumxcsi BHIOB
NEATeILHOCTH CJIEAYET YCWIUTh BUJIBI ACATEIbHOCTH, ClIeU(PUIHbBIC TS TaHHOU
Kareropuu oOydvarommxcsi, JUisi  00ecreYeHUs: OCMBICJIEHHOTO OCBOCHHMS
colep)aHus oOpa3oBaHHUS IO TMPEAMETY: YCHICHHE IMPEAMETHO-PAKTHICCKON
NEATeTbHOCTH C aKTHBU3AIlMEH CEHCOPHBIX CHUCTEM; 4YEpEIOBaHUE BHUIOB
NeSATeIbHOCTH, 3aJCHCTBYIOIIMX Pa3JIMUHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHHUE
Marepuajia ¢ OMOpPOM Ha AITOPUTM; IMOIIArOBOCTh» B HM3YYEHUM MaTepuala;
WCIIOJIb30BaHKE JOIMOJHUTEILHOW BH3YAIbHOW OMOPHI (TIaHBI, 00Pa3Ilbl, CXEMBI,
11a0JI0HbI, OnopHbIe Tabmuibl). i pasButus y oOyuarommxcs ¢ 3I1P ymenus
Jenath  BBIBOABI, (OPMHUPOBaHHA TPAMOTHOTO PEUEBOTO  BBICKA3bIBAHUS
HE00XO0IMMO UCIIOJIb30BaTh OTIOPHBIE CJIOBA U Kiuiie. Oco00e BHUMAHKE CJIEAYET
YACIUTh 00YUECHHUIO CTPYKTYPHUPOBAHHUIO MaTepHaja; COCTABICHNUE PUCYHOUHBIX 1
BepOaTbHBIX CXEM, COCTAaBJICHHE TaOJUIl, COCTaBJICHWE KiIacCU(UKAIUU C
0003HaUCHHBIMM OCHOBAHMSIMMU JIsl KJacCU(UKAIMM W  HAMOJIHEHUE HX
pUMEpaMHU U JIp.

[IpumepHass TemMaTH4ecKass ¥ TEPMUHOJOTHYECKAS JEKCHKA COOTBETCTBYET
OOIT OO0O0.

st o6yuaronuxcst ¢ 311P CcylieCTBEHHBIMU SIBJIIFOTCS TIPUEMBI PAOOTHI €
JIEKCUYECKUM MaTepuajioM 1o mpenmery. [IpoBoautcs cmnenuanbHas padoTa 1o
BBC/ICHUIO B aKTHBHBIN CJI0OBAPh 00 YJIAIOMINXCS COOTBETCTBYIOIICH TEPMUHOIOT UL
N3yyaemble TEpMUHBI BBOJASTCS Ha TOJMCEHCOPHOM OCHOBE, o00s3aTeibHa
BU3yaJIbHAs TOJJEPKKA, alTOPUTMBI pabOThl C OMPEIEICHUEM, OTIOPHBIE CXEMBI
JUJISL aKTyalTu3al[ii TEpMUHOJIOTHH.

MecTo yueOHOro npeamera «XumMus» B y4eOHOM IJIaHe

B cootBerctBun ¢ denepanbHbIM rocydapCTBEHHbIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOTO 00Iero o0pa3oBaHHs Y4YEOHBIH NpeaMeT «XUMUs»
BXOJIUT B MPEAMETHYIO0 00nacTh «EcTeCTBEeHHOHAyUHbIE MTPEAMETHI» U SBJIACTCS
00s13aTeNbHBIM JIJIS1 U3YYEHUS.

VY4eOHBIM IJIaHOM Ha €€ n3y4yeHue OTBeAeHO 136 yueOHbIX 4acoB — 10 2 U B
Hezeno B 8 U 9 Kaccax COOTBETCTBEHHO.

Coneprkanne yaeOHOTO0 IpeaMeTa « XUMHs», IpeacTaBieHHoe B [IpumepHoit
paboueii mporpamme, cootBercTByer ®PI'OC OOO, pazpaboTaHo ¢ ydyeToM
[IpumepHoOli OCHOBHOW 0O0pa30BaTebHOW MPOTPAMMbl OCHOBHOTO OOWIETO
oOpa3oBaHusi 1O y4eOHOMY TMpeameTy «XuMus», cooTBeTcTByer [IpumepHoit



aIalITUPOBAHHON OCHOBHOM 00pa30BaTeIbHOW MpOrpamMMe OCHOBHOTO OOIIETro
o0pa3zoBaHus 00YJAIONTMXCS C 3aCPKKOU IICUXUIECKOTO PA3BUTHA.

COAEPXXAHUME YUYEBHOTI'O ITPEAMETA « XMW »
9 KJIACC

BemecTBO M XMMHYECKAA peaKIUA

[lepuonnueckuii 3akoH. [leproanyeckas cucTeMa XUMHUECKUX AJIEMEHTOB
. . MenneneeBa. CtpoeHre aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XUMUYECKHUX AIIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KATUS, KATBLIHS U X COCTMHEHHI
B COOTBETCTBUHU C TMOJIOKEHUEM »HJIEMEHTOB B llepuoguueckoil cucteme u
CTPOCHHUEM KX aTOMOB.

CtpoeHne BeniecTBa: BUIbl XMMUYECKOW CBSI3U. THUIBI KPUCTATUIMYECKUX
PELIETOK, 3a8UCUMOCIb CBOUCME 8EUWieCm8a Om Muna KpUuCmaiiuieckou peuemKu
U 8UOA XUMUYECKOU C853U.

Kunaccudukarms u HOMEHKJIaTypa  HEOPTraHMYECKHUX BEILIECTB
(MexyHapO HAS U TPUBHATIbHAS ). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCSAIIMXCS
K pa3IM4HBIM KJIacCaM HEOPraHUYEeCKUX COCIMHEHUN, TEHETHYEeCKas CBA3b
HEOPraHUYECKUX BEIICCTB.

Knaccudukanuss XUMHUECKHUX PEaKIMi M0 Pa3IUYHbIM NpHU3HAKaM (110
YUCIYy ¥ COCTAaBY YYaCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIIOBOMY 3(PQeKTy, 1o
W3MEHEHUIO CTETICHEH OKHUCIICHUS! XUMUYECKUX JIEMEHTOB, TI0 0Opamumocmu, no
yuacmuio  Kamauusamopa,). DK30- HU  DHAOTEPMHUYECKUE  PEAKIHHU.
Tepmoxumuueckue ypasHenusi.

Ilouamue o ckopocmu xumuveckou peaxyuu. Ilonamue 06 oopamumvlx u
HeoopamumMblx Xumuyeckux peaxkyusx. I[lonamue o 20Mo2eHHbIX U 2emepO2eHHbIX
peaxyusx. I[lonamue o xumuyeckom pasHogecuu. CmeweHue XUMUYECKO20
pasHosecusi. Daxmopwl, GuUAOUWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NOJI0JCEHUEe XUMUUECKO20 PABHOBECUS.

OKHUCIMTENTLHO-BOCCTAHOBUTENILHBIC — PEAKIIMU, AJICKTPOHHBIM  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEILHON  PEAKIUU. CocraBieHue  ypaBHEHUU
OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C  HMCHOJIb30BAHHEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BIEKTPOJIUTUYECKOUN JIUCCOIUAIINH. DJEKTPOIUTHYECKAs
JUCCOIMANUA. DJIEKTPOJIUTBI U HEINEKTPOIUThl. KaTtnoHbl, aHuOHBL. Mexanusm
ouccoyuayuu eewecme ¢ pasiuyHblMy uoamu xumudeckou cesazu. Ilonsmue o
cmenernu ouccoyuayuu. CUIbHBIE U CIa0bIC AJEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y cioBus MpOTEKaHUs PeaKiuii HOHHOTO 0OMeHa
10 koHOA. [loyHbIE M COKpAIIEHHBIE HOHHBIE YPABHEHUS PEAKIUNA. XUMUYECKHE
CBOMCTBA KHCJOT, OCHOBAaHMM M COJIC B CBETC NPEACTABICHUN 00
ANeKTposmTHYecKo nqucconnanuu. Cpena pactBopa. KauecTBeHHbIE peakuu Ha
KaTHOHBI M aHUOHBI: XJIOPU-, OPOMHUI-, HOAUI-, CYJIb(aT-, KapOOoHAT-, CHIIMKAT-,
dbocdar- aHUOHBI; THAPOKCHUI-HOHBI, KATHOHBI aMMOHMS, MarHus, KaJbIIUs,
amoMuHus, xkene3a (2+) u (3+), meau (2+), HUHKA, NPUCYTCTBYIONIME B BOJIHBIX
pacTBoOpax.



XUMUYECKUN SKCTIEPUMEHT: 03HAKOMJICHHE C MOJEIISIMH KPUCTATUTMIECKUX
peIETOK HEOPTaHMYECKHX BEIIECTB — METALIOB M HeMeTauioB (rpadurta u
aJiMasa), CJOXKHBIX BEIIECTB (XJIOpUIA HATPHUA), HCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XUMHUYECKOW pPEaKIMu OT BO3JACHCTBUSA Ppa3IUYHBIX (HaKTOPOB,;
UCCIIEIOBAHME AJIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIHAIIAN
KHCJIOT, IIEIo4Yed M coJied (BO3MOXHO HCIOJb30BaHUE BHUIEOMATEPHATIOB);
MIPOBECHHE OTIBITOB, WILTFOC TPUPYIOIINUX MPU3HAKU IPOTEKAHUS PEaKInii HOHHOTO
obOMeHa (0Opa3oBaHME 0OCAJKa, BBIJCIICHUE ra3a, 0Opa3oBaHUE BOJbI); OMBITOB,
WUTIOCTPUPYIOIMUX ~ MPUMEPHl  OKHUCIMTETHLHO-BOCCTAHOBHUTEIBHBIX — PEAKIIHIA
(ropeHHe, peakiuy pa3JIoKEHHsI, COSTMHEHUS ); PaCIIO3HABAaHUE HEOPTAHUYECKHUX
BCIICCTB C IIOMOIIBIO KAYECTBEHHBIX pEAKIM HAa WOHBI, pCIICHHE
AKCIIEPUMEHTAITLHBIX 3a/1a4.

HemeTasuibl 1 MX COeTMHEHUS

OOmiass xapakTtepuctuka TrasoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u (GU3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOreHOB. XHWMHUYECKME CBOMCTBA Ha TMpPUMEpPE XJopa
(B3aMMOJICHCTBHE C METAUIaMH, HEMETallaMH — BOJOPOJIOM M KHCJIOPOJIOM,
wenouamu). Xnopooaopona. ConsgHas KUCIOTa, XUMHUYECKHE CBOMCTBA,
noiyyeHue, TPUMEHEHHWE. /[lelicmsue Xio0pa u Xi0pooOopooa HA OpPcAHUIM
yenosexa. BakHenme XJI0pUIbl U UX HAX0XKACHUE B PUPO/IC.

O6mras xapaxtepuctuka 3meMeHToB VIA-rpymnmbsl. OcCOOEHHOCTH CTpOEHUs
aTOMOB KUCJIOPO/Jla U Cepbl. XapaKTepPHbIE CTEIIEHU OKUCIICHHUS.

Ctpoenue u puzndeckne CBOMCTBA MMPOCTHIX BEIIECTB — KHCJIOPOa U CEPHI.
AnnoTpornHbeie MOAU(UKAIIMKA KUCIOPOJa U Cepbl. XUMHUUYECKHUE CBOMCTBA CEPHI
(B3aMMOJICHCTBUE C Hememallamy — BOJOPOJIOM M KHUCIOPOJOM, METaJUlaMH,
KOHYEHMPUP 08AHHbIMU A30MHOU U cepHou kKuciomamu). CepoBOAOPO: CTPOEHUE,
busznueckue W XUMHUYECKHE CBOWCTBA (KHUCIOTHBIE M BOCCTAaHOBUTEIbHBIC
cBoiicTBa). OKCuAbl cepbl KaKk MNPEICTABUTENM KHCJIOTHBIX OKCHUI0B. CepHas
KHUCJIOTa: (PU3NYECKUE U XUMUYECKHEe CBOMCTBa (00mmme u crienupuyueckue). Conu
CEpPHOU KUCIIOTHI, KaueCTBEHHAsl peaklus Ha cyib(par-uoH. CepHUCTast KUCIOTA.
Xumuueckue peaxkyuu, aexcawyue 8 0CHO8e NPOMBIULIEHHO20 CNOcodA NOJY4eHUs.
cepHot kucrnomul. HaxoxaeHue cepbl U €€ cCoeIMHEeHM B nipupoie. [[pumenenue
Cephl U €€ COCNMHEHUN B ObITY U B MPOMBIIUICHHOCTH. XuMuueckoe 3azps3HeHue
OKpYydcarowel cpedbl COCOUHEHUSIMU cepbl (KUCIOMHbIE 00HCOU, 3acPA3HEHUE
8030yXa U 8000EMO8), CHOCOObL €20 NPedomep AUeHUS.

OO6mras xapakTepucTuka 37eMeHTOB VA-rpymmbl. OcoOOEHHOCTU CTPOCHUS
aToMoB a3oTa u ¢ocdopa, XapakTepHbIE CTENIECHN OKUCICHUS.

A30T, pacpOCTpaHEeHUE B MPUPOJE, PU3NUECKHE U XUMUUECKUE CBOMCTBA
(B3aMMOJICHCTBHE C METAUIAMHA M HEMETAUIaMHU - KHUCJIOPOJOM U BOJOPOJOM).
KpyroBopoT azota B mpupojae. AMMUak: puU3n4ecKrue U XMMUYECKHE CBOMCTBA
(oKHCIeHHEe, OCHOBHBIE CBOWMCTBA BOJTHOTO PAaCTBOPA), no1yueHue U IPUMEHEHHE.
Conmm aMMOHHSA: COCTaB, (PU3WYECKHE W XMUMHUYECKHE CBOWCTBA (pa3joKEHUE,
B3aUMOJICHCTBUE CO MIeTI0YaMHu), TpuMeHeHne. KauecTBeHHas peakiusi Ha UOHBI
aMMOHUS. A30THas KHCJIOTa, e€ (Pu3ndecKrne U XUMHUIECKHE CBOMCTBA (001ImMe 1



crieruuaeckue), noayuenue. Hutpatel (pasiokeHue). A30THCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEW aMMOHHMS B KaueCTBE MHUHEPATbHBIX
ynoOpeHuil. Xumuueckoe 3azpssHenue okpyicaroujeti cpedvl COeOUHEHUAMU a30ma
(Kucnomuwle 004cOU, 3a2psi3HeHUe 8030YXd, NOUYBbL U B000OEMOB).

dochop, amromponuvie moougurkayuu  Gocghopa, PUNMUECKHE U
XUMHUYECKHE CBOWCTBa (B3aMMOJEWCTBUE C METAUIAMHM, HEMETa/UIaMH,
KOHYeHmpupoeanuvimu azomuoil u ceproul kuciomamu). Oxcun docopa (V),
optodocdopHas kucioTa: (GU3MUECKHE U XUMHUYCCKHE CBOWCTBA, noIyUeHUe.
Housmue o munepanvuvix yooopenusx: nHumpamsl u @ocgamol. Ilowamue o
KOMNAeKCHbIX yooopenusx. OOmas xXapakTepHCTHKa 3JIeMEHTOB [VA-rpymmsl.
OCoOEHHOCTH CTpPOSHHS aTOMOB yrjiepoja W KpEeMHHsA. BalleHTHOCTh U
XapakTepHbIC  CTEMEHM  OKUCJCHHWS  arTOMOB  yIryiepoJga ©W  KPEMHHUS.
PacnpocTpanenue yriepoaa B mpupojie, XapakTepHbIe CTETIEHU OKUCIICHHUS.

VYrnepon, amiorpomnusie Moaudukanuu (rpadur, anMas), Qusnyeckue u
XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB (B3aUMOJECHUCTBUE C METa/UIaMH,
HEMETAUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancop6musi.  KpyroBopor yraepoma B mpupoae. OKcuasl yriepona, HX
bu3NUeCKUe W XUMHUYCCKHUE CBOKCTBA, IMOJYYCHHE W NMPUMEHEHHUE, NEHCTBHE Ha
OpraHu3M 4eJoOBEKa. JKonocuueckue npoonemvl, C6;a3aHHble C  OKCUOOM
yenepooa(lV); eunomesa 2106a16H020 NOMENIEHUS KIUMAMA, HNAPHUKOBbIU
aghpexm. YTOoJbHAS KUCTIOTA U €€ COJIM, UX (PU3NIECKUe U XUMUIECKHE CBONCTBA,
nonyyenue u npumenenue. KauecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcrnionb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEITbCKOM
XO3SMCTBE.

OOmme mpencTtaBieHdss 00 OCOOGHHOCTSAX COCTaBa MW CTPOCHHS
OpTraHWYECKHX COCAWHEHHWH yriepoja (Ha mMpHMepe MeTaHa, ITHJICHA, JTaHOJIa,
YKCYCHON KHUCHOTBI. HMx cocmasé u xumuyeckoe cmpoenue. Knaccugurayus
opeanuyeckux eeuwjecms. [loHATHE O OMOJIOTHUECKH BAKHBIX BEIIECTBAX: JKUpaX,
Oenkax, yrieBoJax — M UX POJH B KM3HU UeloBeka. Mamepuanibrhoe eOuHCmaeo
Op2aHUYecKUX U Heop2aHUYECKUX COOUHEHU.

Kpemuwmii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBa (HAa TIpHMEpe
B3aUMOJICHCTBUSL C METAUIAMH M HEMETaUIaMH), noiyueHue u TIPUMEHEHHE.
Coeounenus kpemnus 6 npupooe. Oouwue npedcmasnerus 06 oxcuoe kpemnus(lV)
u kpemHuesou kuciome. Cunrukamvl, uauueckue u XumudecKkue cCOUCMEa,
noiyyeHue U NpuMeHeHue 6 Oblmy, NPOMBIUIEHHOCMU (8 MEeOUYUHCKOLU,
NEeKMPOHHOU, CIMPOUmMenbHoU u 0p.). Baosicneluue cmpoumensuvle Mamepuansl.
Kepamuxa, cmexio, yemenm, OemoH, dicenezobemon. IIpobnemvr 6Gezonacroeo
UCNONIb308AHUSL CMPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHUL.

XUMUYECKAN SKCTICPUMEHT: U3YUCHHE 00pa3IoB HEOPTaHNUECKUX BEIIECTB,
CBOMCTB COJISIHOW KHCJIOTBI; MPOBEICHHE KAYECTBECHHBIX PEAKIMN Ha XJIOPU -
WOHBl W HAOJIOACHHE TPU3HAKOB HX TMPOTEKAHMsI; OIBITHI, OTPAXKAIOIINE
bu3NUEeCKUe U XMMHUYECKUE CBOWCTBA TaJIOTCHOB U UX COCAMHECHUN (BO3MOYMKHO
WCIIOJIb30BaHUE BHUACOMATEPUANIOB); O3HAKOMJICHHE C oOOpa3liamMu XIJIOPHUIOB
(raJloreHuI0B); O3HAKOMJIEHHE C oOpa3luaMu cepbl U €€ COEIUHEHUSAMU
(BO3MOXHO  WCIIOJIB30BAaHWE BHUAEOMATEpHAIOB); HAOJIOJAEHHE TIpoIecca



oOyrJIMBaHWsl caxapa IOJ JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCJIOTHI,
N3yYCHHE XUMHUYECKHMX CBOWCTB pa30aBICHHOW CEpHOM KHUCJIOTHI, IIPOBEICHUE
Ka4yeCTBEHHON peakuuu Ha Ccy’ab(ar-uoH W HaOMOJEHHWE TMpu3HaKa e
NPOTEKaHUs; O3HAKOMJICHHE ¢ (PM3MUECKUMU CBOWCTBaMM a30Ta, ¢pocdopa u ux
COeIMHEHUI (BO3MOYKHO MCIIOIb30BaHNUE BUICOMATEPUAIOB), 00pa3iaMu a30THBIX
u GdochopHBIX yHOOpEHM; TOJIyYeHHE aMMHUaKa M HW3y4YE€HHE €ro CBOWCTB;
MIPOBE/ICHUE KaYECTBEHHBIX PEAKIIMIl HAa MOH aMMOHUS U Pocdar-uoH 1 u3ydeHue
MPU3HAKOB HX MPOTEKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOW a30THOMU
KHCJIOTBI C MeAbI0 (BO3MOXXHO MCIOJb30BAHUE BHUACOMATEPHUATIOB); MU3Y4YEHHUE
MOJIeNIell  KPUCTAUTMYECKUX PeIETOK anMasza, Tpadura; O03HAKOMIIEHHE C
MPOIIECCOM aACOPOIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHUBOTAa3a; MNOJYYECHHUE YIJIEKUCIIOTO Tra3a M U3YyYEHHE €ro
CBOMCTB; TMPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT- M CUJMKAT-UOHBI
Y U3y4YEHUE TMPU3HAKOB HUX TMPOTEKAHWS; O3HAKOMJIEHUE C MPOAYKIUEH
CWJIMKATHOM MPOMBIIUIEHHOCTH; PEIICHUE 3KCIEPUMEHTAIBLHBIX 33/1ad IO TEME
«BaxHelie HeMeTalbl U UX COCAUHECHHUSY.

MeTaJliibl 4 X COEeIMHEHMSI

OOmias  XapakTepUCTHKAa XUMHYECKMX DJJIEMEHTOB — METAUIOB Ha
OCHOBaHHM MX MOJIOkeHUA B [leproanyeckor cucteMe XUMHYECKUX JIEMEHTOB
. . MenneneeBa u ctpoeHust atomoB. CTpoeHue MeTawioB. Mertajumyeckas
CBSI3b M METAUIMYECKAs KPUCTAUIMUECKAS PEIIETKA. DJICKTPOXUMUUYECKHUI P
HarpsKeHUM MeTawioB. DU3MYECKUEe MW XUMHUYECKHE CBOMCTBA METAUIOB
(B3aMMOJEHCTBUE C KHUCIOPOJAOM, BOJAOW, Kuciaoramu). Obwue cnocoowl
nonyuenus memannos. llowamue o Koppo3uu memasnios, OCHOB8HblE CNOCOObL
sawumsl ux om kopposuu. Cniagvl (cmav, Yy2yH, OOPAIOMUHUL, OPOH3A) U UX
npUMeHeHue 8 Obimy U NP OMbIUIEHHOCIU.

[Ilenounble MeTAIUTIBL: TTOJIOKEHUE B [leprnoauueckon cucteMe XMMHUYECKUX
anementoB J[. M. MeHnneneeBa; ctpoeHne atoMoB. HaxoxaeHue B mpupoe.
duzryeckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). OKCUIIBI U
TUJPOKCUABl HaTpusi © Kanus. [IpuMEHEHWEe MIEJOYHBIX METAUIOB W UX
COEJIMHEHU.

IllenoyHO3eMENIbHBIE  METAIBI  MarHuii W KaJblUMK:  ITOJIOKCHHE
B [lepnoanueckou cucteme xumuueckux sseMmeHToB . . MenpaeneeBa; ctpoeHue
MX aTOMOB; HAXOXJECHUE B MpUpoae. PU3NUECKUE U XUMUYECKUE CBOMCTBA MATHUS
U Kanblus. Baxdeiinme coenuHeHUs KaiblUs (OKCHA, THIPOKCHI, COJIH).
JKécmrxocmub 600bl U cnoOcoOblL €€ YCcmpaHeHUs.

AmroMuHuii: noJsioxxenue B llepuognueckoir cUCTEME  XMUMUYECKHUX
sanemeHToB J[. 1. MeHnpaeneeBa; CTpOCHHE aTOMa; HAXOXIEHUE B MPUPOJIE.
dusndeckre 1 XUMHUIECKUE CBOMCTBA allFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA
Y TUAPOKCHUIA ATFOMUHUS.

Kenezo: nosioxkenne B Ilepuoauueckoil cucteMe XUMUYECKUX AJIEMEHTOB
. . MenneneeBa; CTpOEHHE aroMa; HAXOXAEHUE B Ipuponae. Pusnyeckue u
XUMUYECKUE CBOMCTBA >Kejle3a (B3aMMOJECHCTBHE C METaUIaMH, KUCIOTaMU W
comsimu). Oxcunel, rugpokcuasl u comu xene3a(ll) m sxenmeza(lll): cocras,



CBOMCTBA U NOIYYEHUE.

XUMHYECKANA DKCIIEPUMEHT: O3HAKOMJICHHE C OOpaslaMd METAUIOB |
CIJIaBOB, WX (DM3WYECKMMH CBOWCTBAMH; H3YUYCHHE PE3YJIbTAaTOB KOPPO3UHU
METALUIOB  (BO3MOXHO HCMOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOEHHOCTEN
B3aMMO/JICUCTBUS OKCUJA KAIBIUS U HATPUS C BOJIOU (BO3MOXKHO UCIIOJH30BAHKE
BHJICOMATEPUAIOB); MCCJICIOBAHUE CBOMCTB KECTKOW BOJBI; MPOIECCA TOPECHUS
Kene3a B KUCTIopoie (BO3MOXKHO HUCTIOJIb30BAaHUE BUIEOMATEPUAIIOB); MPU3HAKOB
MPOTEKaHUsI Kaue€CTBEHHBIX PEaKIM Ha HOHBI (MarHus, Kajblusi, aJTIOMHHMUS,
nmaka, kene3a(ll) u xeneza(lll), menu(ll)); HabmomeHre U omMcaHNe MPOIIECCOB
OKpalllMBaHWsl IUJAMEHM HMOHAMHM HATpHsl, KM M KaIbIUs (BO3MOXKHO
UCIIOJIb30BaHUE BHUJEOMATEPHUAIOB); HCCJENOBaHUE aM(OTEPHBIX CBOWUCTB
TUIAPOKCHUA ATIOMUHHUS M THUJIPOKCHUJIA IMHKA;, PELICHUE 3KCIEPUMEHTAIbHBIX
3aza4d 1o TeMe « Baxxaeninme MeTayuibl 1 UX COEITUHEHNS .

Xumus u okpyscaowasn cpeoa

Hosvie mamepuanvt u mexnonocuu. Bewecmea u mamepuanvt 6
NOBCEOHEBHOU HCU3HU YellogeKa. Xumus u 300posve. bezonachoe ucnonvsosarue
gewecms u xumudeckux peaxyuu 6 owimy. Ilepsas nomowp npu xumudeckux
odcoeax u ompasneHusx. (OCHOBbL IKONOUYECKOU 2pamomHocmu. Xumuueckoe
3azpsA3HeHUe OKpyxcarowel cpeosl (npedeivbHas O0ONYCmuMas KOHYeHmpayus
sewecms — I1J[K). Ponb xumuu 6 peusenuu 3K0n02uteckux npoonem.

Ilpupoonvle ucmounuku yeneeo000po0os (yeoib, NpupooHblll 2a3, Heghmv),
NPOOYKMbL UX NEpEpaboOmKU, ux poib 6 Oblmy U NPOMbIUULIEHHOCHIU.

Xumuyeckuii 9KCnepumeHm: usyyeHue o00pa3yo8 Mamepuanos (Cmexio,
CNIa8bL MEMAL08, NOIUMEPHbIE MATNEPUAITBL).

MexnpeaMeTHbIE CBSI3H

Peammzanms mMeXnpenMETHBIX CBSI3€M IIPM M3YyYEHMHM XUMHH B 9 Kiacce
OCYILECTBIIIETCSI 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUHM, TaK U TMOHITUH, SIBJISIIOIIUXCSI CUCTEMHBIMU JJIS1 OT/ICJIbHBIX MPEIMETOB
€CTECTBEHHO-HAyYHOT'O LIMKJIA.

OO6mme ecTeCTBEHHO-HAyYHbIE TTOHATHUS: HAYIHBIA (PaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHaIU3, CHUHTE3, KiaccuUKalus, TMEePUOJAUIHOCTb, HAOIIOICHHUE,
DKCIIEPUMEHT, MOJIETMPOBAHNE, H3MEPEHHUE, MOJIEINb, SIBJICHUE, NapHUKOBBIN
s deKT, TEXHOJIOTUS, MaTepUalbl.

duznka: Marepusi, aroMm, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI,
W30TONbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsii, NPOBOIHHUKH,
NOJIyIIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHoe COCTOSTHHE BEILIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAIUIHY ECKas
peméTKa, CIuiaBbl, GU3NUECKUE BEITUYWHBI, SAUHHUIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3bI, COJHIIE.

buonorust: ¢oTocunTes, ApixaHue, 6uocdepa, 3KocucTemMa, MUHEpPAIbHbIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAaKpO3JIEMEHThI, MUTATEIbHBIC BEIIECTRA.

['eorpadms: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILTUBO, BOJHBIE PECYPCHI.



BeinoJiHeHHe NPAKTHYECKUX padoT

[Ipu nmpoBeAeHUM NPaKTHUECKON pabOThl KaXIbIA €€ STal BBIMOJHAETCS
oOyuatonmmucs ¢ 3IIP BmecTe ¢ yuurenem u noj ero pykoojactsom. Ha nocke
00s13aTeNIbHO BHIBELIMBAIOTCSI PABUIIA TEXHUKHU 0€30MaCHOCTH, COOTBETCTBYIOLIHE
JNaHHOMY BUY palOoThl, 1aeTcsl MpaBWIbHAS 3alTUCh (POPMYI U YKa3bIBACTCSA 1IETh
npoBeAeHust palboThl. [lpu HEOOXOAUMOCTH AAaeTCsl BHU3YAIbHBIM AITOPUTM
BBINIOJHEHUS  3afaHusA. OTO CIOCOOCTBYET OCO3HAaHHUIO OO0YyYaroIMMUCs
BBITIOJIHAEMBIX ICMCTBUN U MOJy4EHHOTO pE3yJIbTara.

IIpuMepHBIE KOHTPOJLHO-H3MepPHUTEIbHbIE MATEPHAJIBI 0 XUMHUHU

Jlns opraHu3aiuu NpoBEepPKH, yueTa U KOHTPOJIS 3HAHUN 0OYJaronmMxcs Io
NpeIMeTy TPEAYCMOTPEHBI KOHTPOJBbHBIC PabOThI, CAMOCTOSTEILHBIC Pa0OTHI,
3a4eThl, MpaKTHYeCKne paboThl, TecTupoBaHue. OJTHUM M3 METOJIOB KOHTPOJIS
pe3yibTatoB 00yueHus odydarommuxcs ¢ 311P sBisiercss MeTo 1 moJuBapuaTUBHOTO
IKCIIPECC-TECTUPOBAHUS C KOHCTPYHPYEMBIMU OTBeTaMU. Ero oTiMuuTenbHbBIMU
yepTaMu SBIIIOTCS OTICPATHBHOCTH, BBICOKAs CTENECHb WHIWBUIYATHU3AIUH
3HAHUH, CPABHUTEIILHO MaJble 3aTpaThl BPEMEHU U TPYy/a Ha TPOBEPKY OTBETOB
00yYaroIIUXCA.

Jis oOyuarouuxcst ¢ 31IP Bo3mMoxHO M3MeHeHne (popMyIMpOBKH 3a1aHUI
Ha «IIOMIAroBYIO», aJanTalys TpeiaraeMoro oO0ydaroneMycsi TEeCTOBOTO
(KOHTPOJIbHO-OIICHOYHOTO) MaTepuaja: UCTOJIb30BAHUE YCTHBIX M IMHChMEHHBIX
UHCTPYKIUM, VYIPOIIEHUE IJIMHHBIX CIOXHBIX (OPMYIMPOBOK HHCTPYKIIHIA,
pelieHne ¢ OMOpod Ha airoput™m, oOpasel, HCIHOJIb30BaHHE CIPABOYHOM
nHDOpMaIHH.

IJIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YUEBHOI'O ITPEJIMETA
«XUMIMA» HA YPOBHE OCHOBHOI'O OBIIET'O OEPA3OBAHMA

B niesiom pesynbTarel ocBoeHus ooydarommmucs ¢ 311P yueOHoro npeamera
«XuMHs» TOJDKHBI COBIAAATh C pe3yibTaTaMHu MPUMEPHON pabodeil mporpaMMBl
OCHOBHOTO 0011ero oopazoBanusi. Hanbosee 3HAYNMBIMH SIBIISTFOTCS

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBaLIM K OOYYEHHI0O H  IENICHANpPaBICHHONW I03HAaBaTEILHON
NEeATEIbHOCTH;

YCTaHOBKAa Ha OCMBICJICHHE JIMYHOTO OTIbITA, HAOJIIO/IEHUH 32 XUMUYECKUMU
DKCIIEPUMEHTAMU;

OpHEHTALUs Ha MpaBUiia UHAUBUYAJbHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
NOBEACHMS IPU B3aUMOJIEUCTBUM C XUMUYECKUMH BELIECTBAMU U COEIMHEHUSIMY;

IpaKkTHUYecKoe u3ydeHue mnpodeccuili U Tpylaa pa3JMyHOro pojia, B TOM
YUCJI€ Ha OCHOBE IMPUMEHEHMsI M3Yy4aeMOTO MNPEIMETHOTO 3HAaHUA (HaIpuMep,
Ta00paHT XUMUYECKOTO aHaJIN3a);

YBOXEHHUE K TPYAY U pe3yJibTaTaM TPYIOBOM AEATENbHOCTH;



TOTOBHOCTh K OCO3HAHHOMY MOCTPOCHUIO NAJTBHEWIICH WHIWUBUYATbHOU
TpacKTOpur 0Opa30BaHHMS HAa OCHOBE OPHEHTHUPOBKM B MHpe Tpodeccuil u
podeccuoHaNbHBIX MPEANOYTEHUH, YBAKUTEILHOTO OTHOIICHHS K TPYAY;

OCO3HAaHUE CBOETO TMOBEACHUS C TOYKH 3PEHHS OINACHOCTH WIIU
0€30MacHOCTH JJIs1 Ce0s WM IS OKPYKAFOIIHX;

OCHOBBI JKOJIOTUYECKOW KYJIbTYphl, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO DKOJOTHUYECKOTO MBINUICHUSI, MNPUOOPETEHUE OIBITa 3KOJIOTHUYECKU
OPUEHTUPOBAHHOW MPAKTUYECKOMN AEATEILHOCTU B KU3HEHHBIX CUTYalUAX;

OCO3HaHHWE MOCJCACTBUN M HEMPHUITHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS
aJIKOTOJIsI, HApPKOTHUKOB, KypeHHs) W WHBIX (opM Bpeda g (GU3UIECKOTO H
MICUXUYECKOTO 30POBbBSI;

IIPUHATHE pEIICHUA B JKU3HEHHOW CHUTyallud Ha OCHOBE IIEpEeHOca
MOJTYYEHHBIX B XOJ¢ OOYYCHHS 3HAHWA B aKTyalbHYIO CHUTYAIHIO, BOCTIOJHSTH
nedurMt nHPOpMaIUu;

FOTOBHOCTh OTOMpaTh W HCIIOJB30BaTh HYXKHYIO HWHGOpPMAIMIO B
COOTBETCTBUU C KOHTEKCTOM KW3HEHHOU CUTYalUU.

METAINIPEAMETHBIE PE3YJIBTATHBI

Osnadenue  yHueepcanbHviMu yueonvimu no3HagamenbHbIMU
oelcmeuamu:

BBISBJISITh PUUMHBI U CIECTBUS MPOCTHIX XUMUYECKUX SBJICHHI;

OCYILECTBJIATh CpaBHEHHUE, KIACCU(DUKALMIO XUMUYECKHX BEUIECTB IIO
3aJIaHHBIM OCHOBAHUSIM U KPUTEPHUSM JJISl YKA3aHHBIX JOTUYECKUX OTIepaLlni;

CTPOUTHh JIOTUUECKOE CYXKIEHUE TMOCJe MPEABApUTEIbHOTO AaHAIN3a,
BKJIFOHAIOIEE YCTAHOBJIEHUE NPUYMHHO-CJIEICTBEHHBIX CBS3€EH;

BBISBJIATH JNEPUITUTHI UHOOPMAIIMH, JAHHBIX, HEOOXOUMBIX JJIS PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

npeoOpa3oBbIBaTh MH(POPMAIMIO U3 OJHOTO BUAA B JIpyroil (Tabimily B
TEKCT U Tp.);

c03/1aBaTh, IPUMEHITh U MPE0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIH U
CXEMBI Il pellieHNs Y4eOHbIX U MO3HABATENIbHBIX 33/1a4 C MOMOIIBIO MEarora;

C TMOMOIUIbI0 Menarora MNPOBOJAUTh XUMHUYECKUN OMbIT, HECJIOXKHbBIN
HKCTIEPUMEHT, JJI1 YCTAaHOBJICHUSI OCOOCHHOCTEN 00BEKTa M3y4eHUs, MPUUUHHO -
CJICIICTBEHHBIX CBSI3€M M 3aBUCUMOCTEN 0OBEKTOB MEXY COOOM;

C MOMOILIBIO MEJArora Wik caMoCTOSITENLHO (GOPMYIUPOBaTh 000OIIEHNS U
BBIBO/IBI TIO pe3yJibTaTaM MPOBEICHHOTO HAOIIOACHMS, OTIBITA;

MPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE XHMHUYECKUX TMPOIECCOB M HX
MOCJIEICTBUS;

UCKaTh WA OTOMpATh MH(POPMALIMIO UM TAHHBIE U3 UCTOYHUKOB C YUETOM
NPENJI0KCHHON yueOHOH 3a/1a4u U 3aJJaHHBIX KPUTEPHEB.

Oenaoenue  yHugepcanbHLIMU  YUEOHBIMU  KOMMYHUKAM UGHBIMU
oelicmeuamu:

OpraHM30BbIBaTh y4€OHOE B3aUMOJCHCTBUE B rpyIiIie (ONMpeaensaTh oOIme
LEJM, PACIPENETATh POJIU, JOTOBAPUBATHCA IPYT C APYIOM U T. [1.).

C TOMOINBIO TMeaarora WM CaMOCTOSITEIbHO COCTaBISITh YCTHBIE U



MMCbMEHHBIE TEKCThl C HCIOJb30BAHUEM WJUTIOCTPATUBHBIX MAaTepUaioB JJIst
BBICTYIUICHHSI TIEPEN ayJUTOPUEH;

OpTraHU30BbIBATh yU€OHOE COTPYIHUYECTBO U COBMECTHYIO JIEATEIBHOCTh C
YUUTENIEM U CBEPCTHUKAMH; paboTaTh WHAMBUIYAILHO W B TPYIMIE: HAXOIUTh
oO1mee pelieHne U paspemarb KOHOIUKTH Ha OCHOBE COTJIACOBAHUS TMO3UIMN U
ydeTa UHTepecoB; GOpMYIUPOBaTh, ApTyMEHTUPOBATH M OTCTAWBATH CBOE MHEHHE;

OIICHMBAaTh KAa4eCTBO CBOEr0 BKJIaJa B OOLMI MPOAYKT, MPUHUMATh U
pa3AeNaTh OTBETCTBEHHOCTh U MPOSBIISITh TOTOBHOCTh K MPEIOCTABICHUIO OTYETa
repe rpymnrom.

Oenadenue ynugepcaibHbIMU YUEOHBIMU Pe2YIAM UBHBIMU OCUCH BUAMU:

oOHapyxuBaTh U (GOPMYIUPOBaATh yueOHYIO MPOOJIEMy, ONPEAEIATh LEb
y4eOHOM eI TEIbHOCTH;

BJIQJIETh OCHOBAMHM CAMOKOHTPOJISI, CAMOOILIEHKH, MPUHATHUS PEUICHUA U
OCYIIIECTBJICHUS OCO3HAHHOTO BbIOOpa B y4eOHOM ©  TO3HABATEILHOM
NEeSITEIbHOCTH;

COOTHOCHUTH CBOU JCHCTBUSI C IUITAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISTh
KOHTPOJIb CBOEH AEATENbHOCTH B MPOIIECCE TOCTHXKEHHS PE3YibTara, ONPEIEsITh
CIOCOOBI JIEUCTBUM B paMKax MPEIJIOKEHHBIX YCJIOBHM U TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JIEUCTBUSL B COOTBETCTBUU C MU3MEHSIOLIECHCS CUTYyallUEH;

JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMH U MPEJIararh IiaH €€ U3MEHEHUS;

NPEABUNIETh TPYAHOCTH, KOTOPBHIE MOTYT BO3HHKHYTh NPU PELICHUH
y4eOHOM 3a/1auu;

MOHUMATh TPUYHUHBI, IO KOTOPHIM HE ObLT IOCTUTHYT TpeOYEeMbIN pe3yabTaT
NeSTEIbHOCTH, OTIPENETISITh MO3UTUBHBIC M3MEHEHUS 1 HANpaBJICHUS, TPEOYIOIHe
nanbHEHIIe padoThI;

OCO3HAHHO OTHOCHUTHLCS K IPYrOMY YEJIOBEKY, €r0 MHEHHIO.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe mnpeaMeTHBIX pPeE3yJIbTaTOB IO OCBOCHUIO 005S3aTENbHOTO
COJZIEp>KaHUsl, YCTAaHOBJIIEHHOTO [aHHOW MpuUMEpHOl pabouell mnporpamMmon,
BBIJICIISIIOT: HAyYHbIC 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUM, crieuu(puIecKue st
yuyeOHOro mpeaMera «XUMHs», BUABl ACSITEIbHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHUS, €ro MHTEpIpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B Pa3JIMYHbIX
y4€OHBIX U HOBBIX CUTYaI[UsIX:

o MIPEACTABIECHUE O 3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHUM
IPUPO/Ibl, HOHUMAHHE OOBEKTUBHOM 3HAUMMOCTH OCHOB XMMHUYECKON HAYKH Kak
o0JlacT COBPEMEHHOTO €CTECTBO3HAaHUs, KOMIIOHEHTa OOILeH KyJIbTypbl U
MPaKTUUYECKON ACSITELHOCTH YEIOBEKA B YCJIOBHUSIX COBPEMEHHOTO OOIIECTBa;
MMOHMMAHHUE MECTA XUMUU CPENU IPYTUX €CTECTBEHHBIX HAYK;

o BJIQJICHUE OCHOBAMH IIOHATUMHOTO anmapara U CHMBOJHMYECKOIO
S3bIKa XUMHU JJI1 COCTaBJICHUS (POPMYJ HEOPTAHUYECKUX BEIIECTB, YPaBHEHUIA
XUMUYECKUX peaKIuii (C Omopod Ha aJTrOPUTM y4EeOHBIX JIEUCTBUI); BIAJICHUC
ocHoBaMu xumuuyeckoit Homenknatypel (IUPAC u TpuBManbsHOW) M yMeHHE
UCIIOJIb30BaTh €€ i pelIieHUus Y4eOHO-TIO3HABATENIbHBIX 3a/1ad C MOMOILBIO



YUUTENS; YMEHUE HCIOJIb30BaTh MOJENH Ui OOBSICHEHHS] CTPOSHHS aTOMOB U
MOJIEKYJI IO AJITOPUTMY C ONIOPOM HA OTPEIETICHHUS;

o NPEACTABICHUE O CHUCTEME XHUMHYECKUX 3HAHUW M YMEHHE C
NOMOIIBIO YUUTENS] MPUMEHATh CUCTEMY XMMUYECKUX 3HAHUM 111 YCTAaHOBIICHUS
B3aUMOCBSI3€ MEXAY U3YUEHHBIM MaTepuajioM U IPH MOJYyYEHUU HOBBIX 3HAHMIA,
a TaKk)Ke B MPOIIECCE BBITIOJHEHUS yUeOHBIX 3aaHUi ¥ TIpU paboTe C ICTOYHUKAMU
XUMHUYECKON MHPOPMAIINH, KOTOpasi BKIIOYAET:

BAOKHEHILINE XUMHUECKUE MOHATHUS: XUMUUECKUHN 3JIEMEHT, aTOM, MOJIEKYJIa,
BELIECTBO, ITPOCTOE U CJIOKHOE BELIECTBO, OJTHOPOJHAS U HEOJHOPOAHASI CMEChH,
OTHOCHUTENbHbIE aTOMHAsi U MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAasi Macca, MOJIIPHBINA 00beM, OKCHUJI, KUCIIOTa, OCHOBAHHUE, COJIb (CPEIHss),
XMMHUUYECKasi peaKuusi, pPeaklMd COCAUHEHMSI, PEaKUUU PaA3JI0KEHUs, pEaKLUuu
3aMelleHusl, peakuuu OoOMeHa, TeIIoBOM J(PQeKT peakiuu, 5K30- U
SHAOTEPMUYECKUE PEAKIUU, PACTBOP, MACCOBAS JOJSI XMMUYECKOTO 3JIEMEHTA B
COEIMHEHNUH, MAaCCOBast J0JIA U MPOLIEHTHAs KOHIEHTPAIUs BEIIECTBA B PaCTBOPE,
PO aroMa, SJEKTPUUECKUH CJIOW aTtoma, aTOMHas OpOUTal b, PaAuyC aroma,
BaJIEHTHOCTh, CTETIEHb OKUCJICHUS, XUMUYECKAs CBSA3b, AIEKTPOOTPHULATENbHOCTD,
MOJISIPHAS M HETIOJISIPHAS! KOBAJICHTHAS CBSI3b, HIOHHAS CBA3b, METAIUIMYECKAS CBSI3b,
KpUCTANTMUECKasi pelieTka (aToMHasi, MOHHas, METANTMUeCKasi, MOJIEKYJIApHas),
WOH, KaTHUOH, aHWOH, OJJIEKTPOJUT M HE DJJIEKTPOJMT, DJIEKTPOJIUTHUECKAS
JUCCOLMAINSA, PEAKIMM HOHHOTO OOMEHa, OKHCJIMTEILHO-BOCCTAHOBUTEIbHBIC
pEaKIMU, OKHCJIHUTEIb M BOCCTAHOBUTENb, OKHUCJEHHE W BOCCTaHOBJICHUE,
AIIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, 0OparhMble U HEOOpaTUMbIE PEaKIuy,
CKOPOCTh XMMHUYECKOM pEeakUuu, KaTraau3aTop, TMPEeAelbHO JOIMyCTHUMas
koHuentpanus (I11K), koppo3ust MmeTauioB, CIUIaBblI;

OCHOBOTIOJIAraloOlMe 3aKOHbl ~XMMHH: 3aKOH COXPAaHEHUS MAaccChl,
ITepnognueckui 3akoH Jl. 1. MenaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoranpo;

TEOPHUH XUMHUHU: aTOMHO-MOJIEKYJISIPHAs TEOPUSL, TEOPUSI DJIEKTPOJIUTHIECKON
JUCCOIMALIMY, a TaKXKe MPEACTaBICHUS O HAYYHBIX METOJaX MO3HaHUS, B TOM
YUCJIE IKCIIEPUMEHTATIBHBIX U TEOPETUYECKUX METOJaX MCCJIEIOBAHUS BEILECTB U
U3YYEHUS] XUMUYECKUX PEaKIHil;

o MPENCTABJICHUE O EPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
DIIEMEHTOB (paguyc aTroMa, 3JIEKTPOOTPULATENbHOCTb), MPOCTBIX M CJOXHBIX
BEIIECTB OT TOJIOKEHUsS dJeMeHTOB B Ilepuonnueckoil cucteme (B MabIX
NEepHOJIax U IJIaBHBIX MOATPYMNAax) M AJIEKTPOHHOTO CTPOEHUS aToMa; YMEHUE
0OBACHSTH CBA3b MOJIOKEHHs 37ieMeHTa B [leproguueckoil cucteMe ¢ YUCIOBBIMU
XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
anpa, oOIlee YHCIO DJICKTPOHOB), paclpe/le]IeHHEM  DJEKTPOHOB IO
HPHEPTrEeTUYECKUM YPOBHSIM arOMOB MEPBBIX TPEX MEPUOJOB, KW U KalbIlUs;
KJacCU(UUMPOBAaTh XUMHUYECKHE JJIEMEHThl C ONOpPOHW Ha OMNpEHEICHUs
(U3UIECKOTO CMBICTIA ITU(POBBIX JaHHBIX MTEPHUOINYESCKON TaOINIIBL;

o YMEHHE KJIacCU(PUIIMPOBATH XUMHUUECKUE DJIEMEHTHI, HEOPTaHUUECKUE
BEIIECTBA U XMMHUYECKUE PEAKIIUK C OTIOPOM Ha CXEMBI; OTIPEENATh BAICHTHOCTD
U CTENEHb OKHUCJIEHUS XMMHUYECKHUX SJIEMEHTOB, BUJ XMMHUYECKOU CBSI3UM M THUII



KPUCTALTMYECKON CTPYKTYPhl B COCAWHEHMSX, 3apsA] MOHA, XapaKTep Cpedbl B
BOJTHBIX PACTBOpPax BEIIECTB (KUCJIOT, OCHOBAHHI ), OKUCIUTEIh U BOCCTAHOBUTEIb
M0 AITOPUTMY YUEOHBIX ICUCTBUM;

o YMEHHE XapaKTepH30BaThb C OMNOPOM Ha cxeMmy (Qu3WYecKne W
XAMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB (KUCJIOPOI, 030H, BOJIOPOMI, Tpadur,
armMas, KpeMHHH, a30T, pocdop, cepa, XJIop, HATPUH, KAIWHA, MarHui, KajabIlUH,
AMOMHUHUM, KEJIC30) M CIIOKHBIX BEIIECCTB, B TOM YHCJIC MX BOJHBIX PacCTBOPOB
(BoJ1a, aMMHaK, XJIOPOBOJJIOPO/I, CEPOBOIOPO/I, OKCHIBI H THAPOKCHIBI METAJUIOB
| - IIA rpynn, amomunus, menu (II), uunka, xenesa (II u II), okcuast yraepoaa (11
u IV), xpemuans (IV), azota u pochopa (III u V), cepur (IV u VI), cepuucras,
cepHasi, a30TUCTas, a3oTHas, (ocdopHas, yrojbHas, KpeMHUEBAs KHUCJIOTa U UX
COJIN); ONTMCHIBATH C OTIOPO Ha IJIaH M KJIFOUEBBIC CJIOBA; YMEHHUE IMPOTHO3UPOBATH
U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX COCTaBa M CTPOCHUS
MOCJIe TPEIBAPUTEIHHOTO aHAIM3a TMOJ PYKOBOJCTBOM Iielarora, IpUMEHEHHE
BEIIECTB B 3aBUCHMOCTH OT UX CBOMCTB, BO3MOXXHOCTb IMPOTCKAHMS XUMHUYECKHIX
NPEBpAIIEHU B Pa3IMYHBIX YCJIOBHUSAX, BJIHMSHUE BEIIECTB W XUMHYECKHUX
MIPOIIECCOB Ha OPTaHU3M YEJIOBEKa M OKPYKAIOIIYIO IPUPOIHYIO CPEY;

o YMEHHE COCTaBISITh IO OO0paslly, CXeMme, ITOPUTMY Y4EeOHBIX
JEHCTBUI MOJICKYJIIPHBIC W MOHHBIC YPAaBHEHHs PEakiuid (B TOM UYHCJIC PEaKIuid
MOHHOTO obmeHa OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIINiA),

WLTIOCTPUPYIOIMX ~ XAMUYECKHE CBOWCTBA  W3YYEHHBIX  KJIACCOB / Tpyrmi
HEOPraHMYECKUX  BEIIECTB, a TaKXKe IOATBEPKIAAIOIMMX IEHETUYECKYIO
B3aNUMOCBS3b MEXK]Y HUMU;

o YMEHHE BBIYUCIATH OTHOCHUTEIILHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO
MacChl BEILECTB, MAaCCOBYIO JOJII0 XUMUYECKOTO DIEMEHTAa B COEAUHEHUM,
MacCOBYIO JIOJIIO BELLIECTBA B PACTBOPE, KOJMUECTBO BEILIECTBA U €I'0 MacCy, 00bEM
ra3oB ¢ ONopoii Ha o61e GopMyJIbl; yMEHUE MPOBOIUTH PACUETHI [0 YPAaBHEHUSIM
XUMHUYECKUX PEaKIil M HaXOJAUTh KOJIMYECTBO BELIECTBA, O0BEM U Maccy
pEareHToB WM MPOAYKTOB PEaKLMU C OMOpPOW Ha oOpaszel, aropuT™M y4yeOHBIX
JICUCTBUIM;

o BJIaJIHHE OCHOBHBIMU METO/JIaMU HAYYHOTO MO3HaHUS (Ha0II0IeHHE,
U3MEpEeHHe, OSKCIEPUMEHT, MOJCIUPOBaHNWE) NPU H3YYEHHH BELIECTB MU
XUMHUYECKUX SIBJICHUH C OMNOpOW Ha alrOpUTM Y4eOHBIX JICHCTBUN; yMEHHE
chopMympoBaTh MpoOJIEMY M MPEIJONKUTh IYyTH €€ PEIICHUs C MOMOIIBIO
merarora; 3HaHWE OCHOB 0Oe€30MacHOW pabdOThl ¢ XMMHUYECKHMHU BEILECTBAMU,
XUMHYECKOH TIOCYION 1 J1a00paTOPHBIM 000PYI0BAHNEM;

o HaJIM4ME MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUSA U OCYIIECTBICHUS
CIEAYIOUMX XWUMUYECKUX DOKCIIEPUMEHTOB I10JI PYKOBOJCTBOM YUMUTENA C
o0cyXIeHueM IJ1aHa pabOThl WA COCTABJICHUEM TaOJUIIbL:

U3y4EHHUE U ONUCaHue (PU3NUECKNX CBONUCTB BELIECTB;

O3HAaKOMJIEHHE ¢ GU3UUECKUMU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOLIME MPU3HAKK NPOTEKAHUSA XUMUYECKUX PEaAKLINM;

U3y4eHUE CIOCOO0B pa3/ieNeHUsl CMECEl;

IIOJIy4EHHUE KUCJIOPOJa U U3yUYEHHE €r0 CBOMCTB;



MOJIy4€HHE BOJOPOJA U U3YUEHHUE €ET0 CBOMCTB;

NOJIy4EHHE YTJIEKUCIIOT0 T'a3a U U3y4eHHEe ero CBOMCTB;

MOJIy4€HHE aMMHUaKa U U3y4eHHUE €ro CBONCTB;

IIPUTOTOBJIEHUE  PACTBOPOB C  OMNPEIAECICHHOW  MacCOBOM  JOJIEH
PacTBOPEHHOTO BEILIECTBA,

UCCJICIOBAaHUE U OTMCAHWE CBOMCTB HEOPTAHMYECKHUX BEIIECTB Pa3IMIHBIX
KJIACCOB;

NPUMEHEHUE MHAUKATOPOB (JlTakMyca, METUIOpaHka U peHoadranenta) s
OTIpeeNeHUs] XapakTepa Cpeibl B pacTBOPax KUCJIOT U LIEJOYeH;

U3y4EHUE B3aUMOJICHCTBUS KHUCJIOT C MeETaUlaMH, OKCUAAMHU METaJUIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMUA OCHOBAHUSIMH, COJISIMU;

MOJTy4eHHEe HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHUE OJTHOTO METaJlla IPyTuM U3 pacTBOpa COJIH;

uccienoBanre aM(pOTEPHBIX CBONCTB THIPOKCHIIOB ATFOMHUHUS U IIHHKA;

pelIeHre OKCIEPUMEHTAIBHBIX 337ad 1o TeMe «OCHOBHBIE KJIAacChl
HEOPTaHUYECKUX COCIUHEHUI;

pellieHHe HKCIEPUMEHTATIbHBIX 337ady MO0 TeMe «DIEKTPOIUTHIECKas
JTUCCOIINAIINSY;

pelIeHre IKCTIEPUMEHTATBHBIX 3a/1a4 Mo TeMe «BakHeilime HeMeTauibl U
UX COCTMHEHUS»;

pellieHne SKCIIEPUMEHTAIbHBIX 3aJa4 Mo TeMe «BakHeiie MeTawibl 1 uX
COCTMHEHUSY;

XAMUYECKUE DKCIEPUMEHTHI, WLUIIOCTPUPYIOIIUE MPU3HAKUA MPOTEKaAHUS
peakiuii HFOHHOTO 0OMEHa;

KaueCTBEHHBIE PEAKIMHM Ha MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX MOHBIL:
xJopua-, 6poMua-, uoaua-, cyibdar-, pocdar-, kapOoHaAT-, CUIUKAT-AHHUOHBI,
THJIPOKCHUI-UOHBI, KATHOHBI aMMOHHSI, MarHuUsl, KaJIbITHS, ATFOMUHMYS, JKerne3a (2+)
u kene3a (3+), menu (2+), NMHKa;

YMEHHUE MPENCTaBIsITh PE3yJbTaThl 3KCIepUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTelbCTB, TPa(UKOB U TaOJIHII U BBISBIISITH SMIUPUIECKUE 3aKOHOMEPHOCTH;

° BJIQJICHUE TpaBWIaMH O€30MacHOTO oOpalieHus C BEIIECTBAMH,
UCII0JIb3yEMBIMH B IOBCETHEBHOM )KU3HU, a TAK)KE MPABUIIAMU MTOBEICHUS B LIEIAX
cOepexeHusl 3I0POBbSI M OKPY’KAIOIICH MPHUPOIHON CpEnbl; TOHUMAHUE Bpea
(omacHOCTH) BO3ICHCTBUSI HA JKUBBIC OpPTaHU3MBI O CICIICHHBIX BEIIECTB, a
TaKKe CIOCOOOB YMEHBINICHHUS W MPEAOTBPAIICHHUS MX BPEIHOTO BO3JICHUCTBUS;
NOHMMAaHUE 3HAUEHUS KUPOB, OCJIKOB, YIIEBO0B Il OPraHU3Ma Yel0BeKa;

J BJIaJICHHE OCHOBAMHM XUMHUYECKON TIPaMOTHOCTH, BKJIFOYAIOLICH
yYMEHUE MPaBWIbHO HCIOJb30BATh M3yUYEHHbIE BEIIECTBA M Marepuaibl (B TOM
qucie, MUHEPAIbHBIC yIOOPEHUS, METAUIB M CIUIABBI, MPOIYKTHI MepepaboTKu
IPUPOTHBIX HCTOYHUKOB YTIIEBO0POOB (YIJIs, IPUPOHOTO raza, HeTu) B OBITY,
CEIb.CKOM  XO3SIIICTBE, HAa TMPOU3BOJICTBE; YMEHHWE NPHUBOJIUTH IMPUMEPHI
NPaBUJILHOTO UCIIOJIb30BaHUS U3YUYEHHBIX BEUIECTB U MaTEpPUAJIOB;

o YMEHHE YCTAHABIHMBATh CBSI3M MEXKIY pPEATbHO HAOIIOJaeMbIMU
XUMUYECKAMU SBJICHMSIMH W TMIPOIIECCAMH, TPOUCXOMSIIUMH B MaKpO- H
MUKPOMHUpE, OOBSCHATh TPUYMHBI MHOTOOOpa3usi  BEUIECTB, yMEHHE



WHTETPUPOBATh XUMUYECKHUE 3HAHKSI CO 3HAHUSIMU APYTUX yU€OHBIX IPEIMETOB C
MOMOIIIBIO TIEIarora;

o npeAcTaBieHne o cdepax TpodecCHOHATBPHOW  JeATEeIbHOCTH,
CBSI3aHHBIX C XHUMHEH W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha
TOCTHKCHHUSIX XMMHYECKOW HayKH; HaJluduhe OTbITa PaboThl C pa3IMYHBIMU
UCTOYHUKaMU WHGpOpMAMM TO XUMUW (HAYIHO-TIOMYJISIpHAS JIMTEpaTypa,
CJIOBapH, CIPABOYHHMKH, WHTEPHET-PECYPChI) C OMOpPOWM HA aJTOPHTM: YMCHHE
O0OBEKTHBHO OIICHWBAaTh HMH(OPMAIIMIO O BEIISCTBAX, HMX MPEBPAIICHUAX U
MPAKTHIECKOM MTPUMEHCHHU.

TpeOoBaHusT K TIpPeIMETHBIM Ppe3yJbTATAM OCBOCHHUS Y4eOHOIO
npeamera « XumMus», pacrnpeaejeHHbIe M0 roJgaM 00y4eHust

PesynbTarel mo rogam GopMymMpyrOTCs TIO NPUHITUITY 00aBJIEHUS HOBBIX
pE3YyNBTATOB OT r'0JIa K TOAY, YK€ HA3BAaHHBIE B NPEABIAYIIMX TOAaX NO3ULMHU, KaK
MPaBUIIo, JOCJIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (pE3yJIbTaThl 0UEPETHOTO
rojia Mo yMOJYAHHUIO BKIIOYAIOT PE3yJbTaThl MPEABIIYILMX JIET).

9 KJIACC

pacKpbIBaTb CMBICH OCHOBHBIX XHMHUYECKUX [MOHITUWA: XUMHAYECKHUU
AJIIEMEHT, aTOM, MOJIEKYJla, UOH, KaTUOH, AHHOH, IMPOCTOE BELIECTBO, CJIOKHOE
BEILIECTBO, BAICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCJICHMS,
XUMHUYECKasT PEaKIusi, XUMHUECKasi CBSI3b, Meni08ou 3¢hgexm peaxyuu, MOIb,
MOJISIPHBIA 00BEM, PACTBOP; AICKTPOIMUTHI, HEITEKTPOIMTHI, SJICKTPOIUTUY ECKast
JUCCOIMALINSA, PEAKIIUM HOHHOTO 00OMEHa, KaTalu3aTop, XUMUUECKOe PABHOBECUE,
obpamumble U Heobpamumble peakyuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
pEaKIuu, OKHUCIIMTENb, BOCCTAHOBUTENb, OKHCJICHUE W BOCCTAaHOBJICHHE,
autoTponusi, amMQpOTEPHOCTb, XUMHUYECKas CBsA3b (KOBAICHTHAs, HWOHHas,
METAJUIMYECKasA), KPUCTAUIMYECKas PEUIETKA, KOoppo3us Memanios, CHlaebl;
CKOpOCMb XUMU4ecKou peaxkyuu, npenenbHo nomyctumas koHueHtpauus (I1I1K)
BEIIECTBA,;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX OHATHHN (CM. 1. 1) 1
MPUMEHSITh 3TH MOHATHUS MIPU ONMKUCAHUU BEIIECTB U UX MPEBPALICHUMH;

UCII0JIb30BaTh 3HAKU U CUMBOJIBI 111 (PUKCAIIMK PE3YJIbTATOB HAOJIIOICHUIA,
cocTaBieHuss (OPMYJ BEIIECTB M YpaBHEHUH XWMHUYECKHX PEAKIUil, 3amucu
JaHHBIX ycJOBUM 3amad. Mcmomb3oBarh 0003HAYEHWS, WMEIOIHMECS B
[lepuoauueckoii cucTeme u TabyMIe paCTBOPUMOCTH KUCIIOT, OCHOBAHUH U coJiel
B BOJI€ JIJI1 BBITIOJIHCHUS 3aJaHUN.

OIIPEAETATh BAICHTHOCTh W CTENEHb OKUCIIEHUS XUMHUYECKUX DJIIEMEHTOB B
COEMHEHUSAX PA3JIMYHOI0 COCTAaBa; MMPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCAMHEHUM C ONOPOM HA  OINPEHEICHUs, B TOM  YHCJIE
CTPYKTYPUPOBAHHBIC, BBl XUMHUYECKOW CBSI3M (KOB&JICHTHAsi, WOHHAs,
METAUIMYECKAsd) B HEOPTraHUYECKUX COEIMHEHUSX; 3apsi] MOHA MO XUMHUYECKOU
dbopmyne; xapakTep cpeabl B BOJHBIX PacTBOpax KHUCJIOT WM UIEJIOYeH, mun
KPUCMALIUYECKOU PeueémKu KOHKPEmHO20 6euecmed,

packpbiBath cMbica [lepuoamueckoro 3axona J[[.M. MeHnneneeBa u
JIEMOHCTPUPOBATH €r0 MOHUMAHUE: ONUCLIBAMb U XAPAKMEPU308AMb TAOTMIHYIO



dopmy [leprognyueckoil cUCTEMBl XUMHUYECKUX DJIEMEHTOB: Pa3nyarh MOHITHS
«rnaBHasg moarpynna (A-rpymnma)» u «nodounas nmoarpynna (b-rpyrmrma)», mansie u
OoJIbIIE TIEPHOJBI; COOmMHOCUMb O0O03HAYCHHS, KOTOPhIE HMEIOTCS B
MEPUOIMYECKON TabJHUIe, C YHMCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XAMHYECKUX JJIEMEHTOB (COCTaB W 3apsij snpa, 0O0Iee YHuCiIO SJIEKTPOHOB U
pacnpeneneHre uxX 1Mo AIEKTPOHHBIM CJI0SIM); 00bsACHAMb 00IIHME 3aKOHOMEPHOCTH
B HM3MCHCHHMHM CBOWMCTB XMMHYECKHX 3JICMCHTOB M WX COCAMHCHHU B Mpeieiiax
MaJTbIX MEPUO0B U TJIABHBIX MOATPYIII ¢ YIETOM CTPOCHUS UX aTOMOB;

KJIaccu(UIMpPOBaTh XUMHUYECKUE DSJIEMEHThI, HEOPTaHWYECKHUE BEINECTBA;
XUMHUYECKHUE PeakIiu (110 YUCITy M COCTABY YUaCTBYIOIIMX B PEAKIIUU BEUIECTB, IO
TerioBOMy 3(ddekTy, Mo HU3MEHEHHIO CTENEHEH OKHCIICHUS XHUMHYECKUX
AJIEMEHTOB) C OMOPON HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATh) OOINWE W CHEHU(PUICCKHE XUMHUICCKHUE
CBOMCTBA BEIICCTB Pa3IMIHBIX KJIAcCOB, IMOJTBEPXaas ONKCAHHE MpUMEpamMHu
MOJICKYJIIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIINX XHMHUECKUX PEAKITUH C
OIIOPOU Ha CXEMBI;

COCTaBJISITh YPABHEHUS DJICKTPOJUTHICCKON JUCCOIMUAITAU KUCTIOT, IIIeTI0Uen
W COJICH; IOJHBIC W COKpAaIIEHHBIC YpaBHEHUS PEAKIMH HOHHOTO OOMEHA;
YpaBHEHUS PEAKIUi, IMOJATBEP)KIAIOIINX CYIIECTBOBAHWE T'€HETUYECKOW CBS3U
MEXKTy BEIIeCTBAMH Pa3JIMIHBIX KJIACCOB;

pPacKpbhIBaTh  CYHIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIUi
MOCPEACTBOM COCTABJICHUS AJICKTPOHHOTO OajlaHca 3TUX PeaKIni;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHUS;
BO3MOYHOCTH MPOTEKAHUS XUMUIECKUX MPEBPAICHUNA MOCIIE TPEIBAPUTEIILHOTO
0OCYXXJICHHSI C TIeIaroToM;

BBIYHUCJISTH OTHOCHUTEIBHYIO MOJICKYIIPHYIO U MOJIIPHYIO MacChI BEIIECTB;
MacCOBYIO JIOJF0 XUMHUYECKOTO 3JIEMEHTa 10 (POpMyse COSAUHCHHS; MAaCcCOBYIO
JIOJTI0 BEIIECTBA B PacTBOPE; MPOBOAUTH PAcUEThl MO YPABHEHHUIO XUMHUYECKOMN
pEeaKIy C OMOPOM Ha ATOPUTM;

CJIeIOBATH MPaBUJIAM IT0JIb30BaHUSI XUMHYECKOU MOCYI0H 1 JJabopaTo pHEIM
000pyn0BaHUEM, a TAKXKE MPaBHUIaM OOPAIICHNS ¢ BEIICCTBAMHU B COOTBETCTBHH C
WHCTPYKIHMSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OTBITOB TIO
MOJTYYEHHUIO M COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa M YTIICKUCIIOTO ra3a);

MIPOBOJIUTH PEAKIIMH, TIOATBEPIKIAIONIME Ka4eCTBEHHBIM COCTAB Pa3IMUHBIX
BEIIIECTB: PAcIiO3HABaTh OIMBITHBIM MTyTEM XJIOPUI- OpOMUI-, HOAUI-, KapOOHAT-,
docdar-, cummkar-, cynbdar-, TUAPOKCHUI-UOHBI, KATUOHBI aMMOHHS U HOHBI
U3YYCHHBIX META/UIOB, IMPHUCYTCTBYIOIIME B BOJAHBIX PacTBOpPaxX HEOPTaHHYECKHUX
BCIIICCTB;

MIPUMEHATh OCHOBHBIE OTIEpPaIli MBICIUTEIHHOM JACSITEILHOCTH — aHAIN3 U
CHHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMATHU3aIldi0, BBISBICHUC IPUYUHHO -
CJICICTBEHHBIX CBSI3€H — JJIs1 N3YUYECHUSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUN;
CCTCCTBCHHO-HAyYHbIE  METOJIBI IIO3HAHWSA — HaOMOJeHWE, W3MEpEHHeE,
MOJIEIMPOBAHNE, IKCIIEPUMEHT (peaTbHBIN U MBICIICHHBIHN ).



TEMATHUYECKOE IDTAHHPOBAHUE

9 KJIACC
KoaunyectBo yacon DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM udposbie
Ne ni/mm P Konrpoabubie | IIpakTnyeckue (uchp )
NporpaMMbl Bcero o0pa3oBareJbHbIEe
padoThI padoThI
pecypesbl
Paznen 1. BemiecTBO M XUMHYeCKHE peaKIIUH
11 [loBTOpeHUE 1 yroydiaeHue 3HaHUN 5 1 bubanoreka LIOK
' OCHOBHBIX pa3/ieIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peaKiuii https://m.edso0.ru/7f41a636
13 DJIEKTPOIUTHYECKAS] AUCCOLUALIMSL. 3 1 1 bubnmoreka [IOK
' XUMHUUYECKHE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Paznea 2. HemeTa/sILI 1 UX cOeANHE HUSA
21 OO0mas xapakTepuCcTHKa XUMHUYECKUX 4 1 bubnmnoreka [IOK
' snemenToB VIIA-rpynnel. Tanorens: https://m.edsoo.ru/7f41a636
OO0mmas xapakTepuCcTHKa XMMHUYECKUX
R bubnuoreka [IOK
2.2 anemeHTOB VIA-Tpynmel. Cepau eé 6 httos/m.edsoo.ru/7f41a636
COEIMHEHUS ) '
OO0m@as xapakTepucTUKa XHMUYECKAX Bu6 1OK
nbnroreka
2.3 anemeHTOB VA-Tpynmbl. A3ot, gochop u ux 7 1 https:/m.edsoo.ru/7f41a636
COeIMHEHHS '
OO0mmas xapakTepuCcTHKa XUMHUYECKUX
bu6mmoteka IIOK
2.4 snemeHToB |VA-rpynnsl. Yriepon u 8 1 2 https://m.edso0.ru/7f41a636
KPEMHMH U MX COEIMHEHHS o '



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 paszneny 25
Pa3nea 3. MeTajLiIbl H HX cO€THHE HUS
. bu6moreka [IOK
3.1 Obume croficTsa MeTaIOB 4 https://m.edso0.ru/7f41a636
N bub6moreka [IOK
3.2 Baxkuelinme mMeTayibl ¥ UX COEIUHEHUSA 16 https2/m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumusa u okpyskamomas cpeaa
41 B 3 bu6mmoreka [IOK
. EIICCTBAa M MaTepUAJIbl B )KU3HU YETIOBEKa https://m.eds00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmrorera HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



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

I[TOYPOYHOE IUVIAHPOBAHHME

9 KJIACC
KoanvecTBo yacoB DJIeKTPOHHbIE
ara u¢ppoBbie
Nem/m | Tema ypoka KoutpoJabnbie | IlpakTuyeckue A tupp
Bcero u3ydyeHusi | oOpa3oBaTeJsIbHbIE
padoThI padoThI
pecypcsbl

Ilepronnueckuii 3aK0H.
[lepuoanueckas cucrema bubmuotexa LIOK

1 XUMHYECKHX 31eMeHTOoB []. 1. ! 04.09.2025 https://m.edsoo.ru/00adb59
MenieneeBa
3aKOHOMEPHOCTH B U3MCHCHUH 06.09.2025

2 CBOMCTB XMMHYECKHX 3JIEMEHTOB 1 bubmorexa [OK

) https://m.edsoo.ru/00adb6b6

HEePBBIX TPEX NEPUOI0B

3 Knaccudukanus 1 HoMeHKIaTypa 1 11.09.2025 bu6muotexa LIOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHYECKOU CBSI3U U TUIIBI 1 13.09.2025 Bbu6nunoreka [JOK
KPUCTALIIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbHas padora Nel o reme 18.09.2025

5 «[ToBTOpeHue u yrimydaeHne 3HaHUH 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiaccay

6 Krnaccudukanust XAMHIECKAX 1 20.09.2025 bubmoteka [IOK
peakuuii 1o pasIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOM 25.09.2025

7 I 1 bubnnoreka [IOK
PCAKIH. LIOHATHE O TOMOTCHHBIX 1 https://m.edsoo.ru/00adbe9a
IeTepOreHHbIX PEAKIUAX

8 [IoHsATHE O XUMHUYECKOM 1 27.09.2025 Bbu6nunoreka [JOK
paBHOBeCHUH. DAKTOPHI, BIUSAIONIE https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XMMHUYECKOU peakiuuu 1
MTOJIOKEHUE XMUMUYECKOTO
paBHOBECHS

OXHCIIUTEIFHO-BOCCTAHOBUTEIILHEIC

bubmuoreka [IOK

| peaKIuu 02.10.2024 https://m.edsoo.ru/00adcade
Teopust JIEKTPOTHTHICCKOM 04.10.2024
10 C 6 bubmuoreka IIOK
nucconuanuu. CHIIBbHBIC U C1a0bIe https://m.edsoo.ru/00adcd68
JICKTPOJTUTHI
11 " . 09.10.2024 bubmuoreka IIOK
OHHPBIC YPABHCHUA PEAKH https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KMCIIOT U 11.10.2024
12 OCHOBAHHU B CBETE MPEACTABICHUI bubnunoreka LIOK
00 IIEKTPOTUTHIECKOMH https://m.edsoo.ru/00add5d8
JIUCCOLIMAIIUT
XuMuUyecKre CBOMCTBA COJICH B 16.10.2024
13 CBETe MpeJICTaBICHUH 00 bubmiorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOTUTHICCKOM JIUCCOIUAITHH
14 I . 18.10.2024 bubnuoreka [IOK
OHATHE O THIAPOJHSE ol https://m.edsoo.ru/00add9d4
15 O0600ImenNE U CHCTEMATH3AIIHS 23.10.2024 bubmmoreka IIOK
3HAHUU https://m.edsoo0.ru/00addd12
[paktyeckast pabora Ne 1. 25.10.2024
16 P bubmuoreka [IOK
((FCHICHHE SKCIICPHMCHTATLHBIX https://m.edsoo.ru/00addbfa
3a71a9»
KonTponbHas padora Ne2 o reme Eu6 10K
nOIMOTEKA
17 «QJIEKTPOJIUTHYECKAST TUCCOIIHAITHSL. 06.11.2024 https/m.edsoo.ru/00addecO
XHUMUUYECKHE PEAKIIMU B pACTBOPAX»
18 OO01mas XxapaKTeprCTHKa TaJIOTCHOB. 08.11.2024 | bubmmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XHUMUUECKHE CBOMCTBA HA IPUMEPE
xjopa

https://m.edsoo.ru/00addfe2

Xn .C , 13.11.2024

y OpPOBOJOPOJ] C OJISIHAsI KMCIIOTa Bu6miorexa LIOK
XAMIHCCKIC CBOMCTRA, TOTYHCHHUE, https://m.edsoo.ru/00ade 104
pUMEHEHHUE
[MpakTudeckass padora Ne 2 1o Teme 15.11.2024

20 I . bubmuoreka IIOK
) OHW@HH? COHfIHOH KHCIHOTEL, https://m.edsoo.ru/00ade 348
U3y4eHUE e€ CBOMCTB
Beruncnenus no ypaBHEHUSAM 20.11.2024

21 XUMHAYECKAX PEAKLIUI, €CIIN OIUH U3 Brbmiorexa HOK

p ’ https://m.edsoo.ru/00ade488

peareHTOB JiaH B U30BITKE

22 OO0u@s XapakTepucTUKa 3JIEMEHTOB 22.11.2024 bubmuotexa LIOK
VIA-rpynmb https://m.edsoo.ru/00ade64a
AJTOTpOITHBIE MOJIU (PUKAITUY CEPHI. 27.11.2024

23 Haxoxnenue cepbl 1 €€ COeTMHEHU I bubmmoreka [IOK
B IIpupoJie. XMMHYECKUE CBONCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBo1opo, CTpOCHHE, 29.11.2024 bubaunoreka IIOK

24 .
du3nUecKkue U XUMHYECKUEe CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KUCIIOTA, Eufs LOK

nOIMoTEeKA

25 @HSEI‘ICCKI/IG Y XUMHYCCKHE 04.12.2024 https //m.edsoo.ru/00adea2s
CBOICTBa, MPUMECHEHHE
XUMUUYECKHE PEAKIINH, JISKAIIME B
OCHOBE ITPOMBIIITIEHHOTO CII0co0a

26 IIOJIyYEHUSI CEPHOM KUCIIOTBI. 06.12.2024 bubmuotexa LIOK

XHUMUUYECKOE 3arps3HEHNE
OKpYXKarollel Cpeabl COCTMHEHUSIMU
cepor™

https://m.edsoo.ru/00adec8a
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Breruucienne MaccoBOM J0JIM BBIXOJIA

Bu6nunoreka [JOK

27 MPOAYKTa pEeaKUnu 11.12.2024 https://m.edsoo.ru/00adec8a
OO0mmas xapakTepuCTHKA dJIEMEHTOB 13.12.2024
VA-rpymisl. A30T, bubnnoreka [IOK

28
pacpocTpaHeHHe B IPUPOJIE, https://m.edsoo.ru/00adeea6
dusnyeckue U XMMUYECKUE CBOMCTBA
AMMHaK, 18.12.2024

g MUAK, €ro Q)H?inqecme u BuGmorexa [IOK
XUMITACCKHE CBONCTRA, TOMTYHEHHE 1 https://m.edsoo.ru/00adf004
MPUMEHEHHUE
[Tpakruueckass pabota Ne 3 o reme 20.12.2024

30 e bubnunoreka LIOK
¢ oinquHe aMMuaka, U3yIeHne ero https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3oTHas KKCITOTa, €€ (PU3UUECKHe U 25.12.2024 bubmuotexa IIOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnionb30BaHue HUTPATOB U COJIEH 27.12.2024

o | o
yAoop ) . https://m.edso0.ru/00adf518
3arpsi3BHEHUE OKPYXKAOIICH CpeJibl
COeUHEHNAMHU azora*
®docdop. Oxeun docdopa (V) u Bu6 10K

noIMoTeKa

33 dochopHuas KI/ICJIE)T?J., ¢usnyeckue u 08.01.2025 https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOIydeHHE
Hcnonb3oBanue gochatoB B 10.01.2025
KauecTBe MUHEPAIbHBIX YI0OpEHUI. bubmuotexa LIOK

34 .
3arps;3HeHHE TPUPOTHOMN CpeIbl https://m.edsoo.ru/00adfc20
docharamu

35 Yriepon, pacpocTpaHeHHE B 15.01.2025 bubnmnoreka [IOK

npupoe, u3NYecKue U XMMUUECKUE

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

Oxkcuppl yriaepona, ux Gu3ndeckue u 17.01.2025
36 XMMHYECKUE CBOMCTRBA. bu6nunoreka [JOK
DKOJIOTHYECKHE MTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ OKcuIoM yriiepozaa (1V)
37 YrojpHas KACIOTA M €€ COJU 22.01.2025 bubmorera [OK
https://m.edso0.ru/00ae006¢c
[Mpakruueckast pabota Ne 4 o reme 24.01.2025
38 '"TlomydyeHnne yriiekucnoro rasa. bubmuotexa LIOK
KauectBenHas peakuus Ha https://m.edsoo.ru/00ae027e
kapboHat-moH"
[lepBoHaYaIbHBIE TTOHATHS 00 29.01.2025
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa TIOK
https://m.edsoo.ru/00ae054e
COCIMHEHHUSIX yriepoia
40 KpeMHHii 1 ero coeuHens 31.01.2025 bubmuoreka IIOK
https://m.edsoo.ru/00ae080a
[Tpakruueckass pabota Ne 5.
41 Pemenue 3Kcnep1/1MeHTaanHx 3a1a4 05.02.2025 BI/I6J:II/IOTeKa HOK
o Teme «BakHelme HeMEeTaJUTbl 1 https://m.edso0.ru/00ae0bf2
WX COCAMHEHU S
KontponsHas padora Ne3 mo teme 07.02.2025
42 «Baxcgefmme EeMeTaﬂJ‘ILI 178704 brommorexa [IOK
https://m.edsoo.ru/00ae0e18
COCIIMHCHHUSDY
OO0m@s XapakrepucTUKa 12.02.2025
XUMHUYECKUX DIIEMEHTOB —
43 METa/IOB. MeTaundeckas CBSI3b U bubmunorexa [IOK

MeTa/NInYecKasl KpUCTAJUINYECKast
pemiétka. dusnyeckue CBOMCTBA
METaJIJIOB

https://m.edso0.ru/00ae103e
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XUMHUYECKHE CBOMCTBA METAJJIOB.

14.02.2025

44 DIIEKTPOXUMHUUYECKUH DS bubmorera OK
p N P https://m.edsoo.ru/00ae1156
HaHp?I)KCHI/II/I METAJIJIIOB
OOmme crnocoObl MOTydEeHUS 19.02.2025
.C .B
o | e s e
M PCAKHHH, https://m.eds00.ru/00ae1156
€CIIM OJIMH U3 PEareHTOB COJICPIKUT
PUMECH
16 I 21.02.2025 bu6nmoreka [JOK
OHATHE O KOPPO3MH MCTAILIOB https://m.edsoo.ru/00ae1278
26.02.2025 bubmmoreka IIOK
at [Henounpre merauet https://m.edsoo.ru/00ae14b2
48 OxcHIbl ¥ THAPOKCH/IBI HATPUS U 28.02.2025 bu6muotexa LIOK
KaJTust https://m.edsoo.ru/00ae14b2
[Ilenouyno3eMenbHbIE METAIIIIBI — bubmuoreka [IIOK
49 KaJIBI[UH ¥ MarHuu 05.03.2025 https://m.edsoo.ru/00ae15e8
50 B . 07.03.2025 bubnuoreka [IOK
AACHCHIIME COC/MHCHIA KAIBIIHA https://m.edsoo.ru/00ae15e8
51 O06001IEHHE Y CUCTEMATH3ALIM S 12.03.2025
3HAHUU
JKécTkocTh BOJIBI M CLIOCOOBI €& 14.03.2025 bubmuoreka IIOK
52
yCTpaHEHHUs https://m.edsoo.ru/00ae 1886
[Tpakruueckast pabota Ne 6 o reme 19.03.2025
53 "KEcTKOCTL BOIBLI U METOALI €€ Bubmuorera [IOK
. https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. 21.03.2025 bu6nunoreka [JOK
o4 AmoMiHmi https://m.edsoo.ru/00ae1c64
55 AmdoTepHBIC CBOMCTBA OKCHJIA U 02.04.2025 | bubmmoreka [IOK
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TUJIPOKCUIA
04.04.2025 bubmuoreka IIOK
56 Keseso https://m.edso0.ru/00ae1d86
57 OKCHUIbI, TUIPOKCUABI U COTTU 09.04.2025 bu6nunoreka [JOK
xene3a (1) u xxenesa (1) https://m.edsoo.ru/00ae35e6
O000I11IeHNE U CUCTEMATH3ALIUS 11.04.2025
58 3HAaHUU
[Ipakruueckas padorta Ne 7. 16.04.2025
Pemenne skcnepuMeHTaNbHBIX 33/1a4 bubmmoreka [IOK
59 .
o TeMe «BaxHelime MeTaJIbl U UX https://m.edsoo.ru/00ae3de8
COCOUHCHHUSD)
Beluncnenus no ypaBHEHUAM 18.04.2025
XUMHYECKUX PEAKIUi, €CIU OJUH U3
60 peareHToB J1aH B U30bITKE WUITU bubmuotexa IIOK
COZICPKUT IIPUMECH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJU BBIXO/A MPOIYKTa
peakiuu
61 O00011IeHNE ¥ CUCTEMATH3ALIUS 23.04.2025
3HAaHHUH
KontponwsHas padora Ne4 o teme 25.04.2025
62 «BakHeH e METalIbl K UX
COCTUHEHHU S
63 BemectBa 1 Matepuaisl B 30.04.2025 bubmotexa LIOK
MOBCEAHEBHOM )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
XuMH4ecKoe 3arpsisHeHne bubmmoreka [IOK
o4 OKpYXKaroIen cpensr™ 14.05.2025 https://m.edsoo.ru/00ae4270
65 Posne xumMuu B perieHun 16.05.2025 bu6muotexa LIOK

AKOJIOTUYECKUX TpodiIemM™

https://m.edso0.ru/00ae4270
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66 PezepBHbIii ypok. O6001ICHNE 1 1 21.05.2025 bu6muotexa LIOK
cucTeMaru3anus 3HaHUu https://m.edsoo.ru/00ae0d0a
67 PezepBHbIii ypok. O6001ICHE U 1 23.05.2025 bubmuotexa LIOK
cucTeMaru3anus 3HaHUu https://m.edsoo.ru/00adb33c
68 PezepBHblii ypok. O6001ICHNE 1 1 24.05.2025 bubmuotexa LIOK
cucTeMaTu3anus 3HaHU N https://m.edso0.ru/00ad9ch?
OBILIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME
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