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MNOACHUTEJIBHASA 3AIINCKA

[Ipumepnas pabouasi mporpamMma Mo XMMHUU JIJIsE 00YyYaIOIIUXCS C 3a€PIKKOM
ncuxudeckoro paszputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO OOIIEro
o0pa30BaHUs COCTaBlIieHA B COOTBETCTBUU C DenepalbHBIM TOCYyAapCTBEHHBIM
00pa30BaTebHBIM CTaHAAPTOM OCHOBHOTO obmiero obpaszoBanus (IIpukas
MunnpocBenienus Poccun ot 31.05.2021 1 Ne 287, 3apeructpupoBan
MunucrepctBom toctunun  Poccuiickoin  ®enepammu 05.07.2021 1, per
Homep 64101) (manee — ®I'OC OOO), ITpumepHOl aganTUPOBAHHONW OCHOBHOM
o0Opa3oBaTeIbHON MTPOTPAaMMOM OCHOBHOTO OOIIEro oOpa3oBaHus 00yYarOIIMXCS C
3asiepkKor mcuxudeckoro passutus (nanee — [TAOOIT OOO 3I1P), [MpumepHoii
paboueil mporpamMmbl ydeOHOro mnpeameTa «Xumus» (0a30BbIA  ypOBEHB),
[TpumepHO# mTporpaMmMoi BOCIUTaHUS O0YYaIOUXCs MPU TOTYYEHUH OCHOBHOTO
oOmiero oOpa3oBaHUsl, C YYETOM pacHpelleICHHbIX M0 KjaccaM IPOBEPSIEMbIX
TpeOOBaHMII K pe3ylbTaraM OCBOCHHMS OCHOBHOM 00pa3oBaTelIbHON MpPOrpaMMbl
OCHOBHOTO 00IIIeT0 00pa30BaHMsI M 3JIEMEHTOB COJCpPKaHHUS, MPEICTABICHHBIX B
VYHuBepcanbHOM Konudukarope 1mo xumuu, KoHuenuuu npenogaBaHusi y4eOHOTO
npenMera «XUMHS», B 00pa30BaTEIbHBIX OpraHuzaiusax Pd, peanusyrommx
OCHOBHBIE 00111€00pa30oBaTeIbHbIEC TPOTPAMMBI.

OO01ast XxXapakTepuCTHKA y4e0HOI0 npeaMera « XuMus»

VYyeOublli npeagMer «XuUMHS»  BXOAUT B NPEIMETHYIO  00JacTh
«EcTecTBEeHHOHAay4YHbIE  NpEeaMETB». B cHCTeEME  eCTECTBEHHOHAy4YHOTO
oOpa30BaHMsI XUMHUS KaK y4eOHbII MMpeAMET 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUU
3aKOHOB MPHUPOJIbI, (POPMUPOBAHUU HAYYHOM KapTUHBI MUPA, CO3JAaHUH OCHOBBI
XUMHUYECKUX 3HAaHUM, HEOOXOIMMBIX JJii [OBCEIHEBHOM JKU3HHM, HAaBBIKOB
3I0pOBOro M 0O€30macHOro MJisg 4YeJoBeKa U OKpyKawlled ero cpenbl oOpaza
YKU3HM, & TAK)KE B BOCIIUTAHUH 3KOJIOTUYECKOMN KYJIBTYPBI.

YcenemHocTh M3y4eHUsT XHMHMM CBSI3aHA C  OBJAJACHUEM XHMHYECKUM
A3BIKOM, COOJIIOJIEHMEM TMpaBWi Oe30MacHOM pabOThl TpPHU  BHINOJHEHUU
XUMHYECKOTO SKCIEPUMEHTA, OCO3HAHMEM MHOTOYMCIEHHBIX CBSI3€M XUMHUH C
JPYTUMU IIPEIMETAMHU IIKOJIBHOTO Kypca.

[Iporpamma BkJItOUaeT B ceOsi OCHOBBI HEOPTaHMYECKOW M OpraHUYeCcKOM
xumuu. ['maBHOW wuzaeell mporpammbl SIBISIETCS cO3/aHue 0a30BOr0 KOMILIEKCA
OMOPHBIX 3HAHUHN MO XMMHH, BEIPAXKEHHBIX B (h)OpME, COOTBETCTBYIOIIEH BO3pacTy
0Oy4Jarommxcs U UX 0cOObIM 00pa30BaTEIbHBIM TOTPEOHOCTSIM.

B coxmepxaHuum JAHHOTO Kypca MPEICTaBIECHbl OCHOBOIOJATAIOIINE
XUMHUYECKHE TEOPETUUECKUE 3HAHMS, BKIIFOUAIOIINE N3yYEHHE COCTaBa U CTPOEHUS
BEILECTB, 3aBUCUMOCTH HMX CBOMCTB OT CTPOEHUS, NPOTHO3UPOBAHHUE CBOMCTB
BEIIECTB, UCCIIEIOBAHUE 3aKOHOMEPHOCTEH XMUMHUUYECKHUX NPEBPALLICHUU U ITyTEU
YIPABJICHHS UMH B LEJISIX [TOJYYEHHUS BELIECTB U MAaTEPUAIIOB.



TeopeTnyeckylo OCHOBY HM3yY€HHs HEOPraHWYECKOM XUMHUHU COCTaBIISET
aTOMHO-MOJIEKYJIsIipHOE YyueHue, Ilepumommnueckuii 3akon J[.M. MenneneeBa c
KPaTKMMHM CBEICHHAMM O CTPOCHHHM aToMa, BUJAX XHMHYECKOW CBSI3H,
3aKOHOMEPHOCTSX IPOTEKAHUS XUMUYECKUX PEAKIU.

B wn3yueHnm Kypca 3HAUMTENbHAas pPOJIb OTBOAMUTCI XUMHUYECKOMY
HKCIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U Ja0OpaTOPHBIX padOT, OMMCAHMIO
pEe3yJIbTaTOB YYEHHUECKOIO OJKCIEPUMEHTA, COOJIIOJIEHUI0O HOPM M IpaBUIl
Oe3omacHoi paboThl B XUMUUYECKOH J1a00paTOpPHH.

Peanuzaumss pgaHHOW mporpaMMbl B Ipouecce OOydeHHs TMO3BOJIMT
oOyuatorumcsi ¢ 3I1P ycBouTh KiIIO4EBbIE XUMUYECKHUE KOMIIETEHIIUU U TMOHSITH
pOJIb M 3HAYEHNE XUMUU CPEIU APYTHX HAYK O MPUPOJIE.

N3ydenne XuMu# crioco0CcTByeT (POPMUPOBAHUIO Y O0YUAIOLTUXCA HAYYHOTO
MHUPOBO33pPEHUS, OCBOCHHUIO OOIIECHAYYHBIX METOJIOB (HaOIIOAEHUE, U3MEpPEHUE,
HKCIEPUMEHT, MOJIETIMPOBAHHUE ), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HAHMI, OCHOBAHHOI'O0 HA MEKIIPEAMETHBIX CBA3SIX C npeameTamu « OKpyKaromuin
mup», «®Pusuka», «buonorus», «l'eorpadpus», «Marematuka» u (opMUpyeT
KOMIIETEHIIUM, HEOOXOOuMBbIe [UIsl NPOAODKEHUs 00pa3oBaHusi B o0nacTu
€CTECTBEHHBIX HayK.

N3ydyeHne XuMuu CcHnocoOCTByeT pa3Butuio y oOyvatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO BOOOpaXE€HHUs, (PYHKIHMOHAIBHONH TIPAaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTUYECKH AaHAJIU3MPOBAaTh MH(DOpPMAIUIO, MPEACTABICHHYIO B
paznuyHblx (opmax. 3HAUMMOCTb NpeaAMeTa s Pa3BUTHS  KU3HEHHOU
KoMmrereHnu oOyvaromuxcss ¢ 3[IP  3akmioyaeTrcss B YCBOGHHHM OCHOBBI
XUMUYECKUX 3HAHUWA, HEOOXOAUMBIX JJIA TIOBCEIHEBHOW JKW3HH; HaBBIKOB
3I0pOBOTO M 0O€30MacCHOro JUIsl YeJlOBeKa M OKpY)Kawllel ero cpeabl oOpasza
XKU3HHU; (POPMUPOBAHUU IKOJIOTHUECKOUN KYJIBTYPBHI.

[IporpamMma oTpaxaer coaepkaHue 0Oy4eHHUs MPeAMETY « XUMUS» C YUETOM
0coOBIX oOpa3zoBaTeNbHBIX MOTpeOHOCTeH oOyuarommxcs ¢ 3IIP. Omnaagenue
y4E€OHBIM TPEaIMETOM «XHUMHUS» TPEACTABISAET ONPEIEICHHYI TPYIHOCTb IJIs
obyuarommxcss ¢ 3[IP. D10 cBA3aHO C OCOOCHHOCTSMH MBICIUTEIBHOM
NESTEIIbHOCTH, TMEPUOJUYECKUMHU KOJIEOaHUSMU BHHMMAHUS, MaJbiM OO0BEMOM
namsTH,  HEJOCTaTOYHOCTbIO  OOINEero  3amaca  3HaHUM,  MOHUKEHHBIM
II0O3HABATEJIbHBIM UHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO Pa3BUTHS.

JUist ipeo1oyieHnsl TPYAHOCTEN B M3YYEHHHM y4eOHOTO mpeaMeTa «XHUMHS»
HeoOXxoaMMa ajanrtauus o0beMa M XapakTepa ydeOHOro Marepuana K
MO3HABATEJIbHBIM BO3MOKHOCTSIM JIJaHHOM KaTeropuu OOYy4alolUXCs, Y4eT HX
OCOOEHHOCTEW pPa3BUTHS: HCIIOIb30BAHUE AJITOPUTMOB, BHYTPUIIPEAMETHBIX H
MEXIPEIMETHBIX CBSI3€H, MOCTENEHHOE YCIOKHEHUE U3y4yaeMOro MaTepuania.

[Ipu u3ydyeHHH XUMUU HEOOXOJMMO OCYIIECTBISATh B3aMMOJEHUCTBHE Ha
MTOJIMCEHCOPHOUN OCHOBE.

Teopernueckuii  Marepuan  pPEKOMEHAYETCS  M3ydaTb B IpoLEcce
IIPAaKTUYECKON JESITENbHOCTU. BO3MOMXHO BBIJIEJIEHUE OTIEIbHBIX YPOKOB Ha
pelieHue 3a7jad B CBA3HM CO CIIOXKHOCTBIO aHalin3a Tekcta oOydaromumucs ¢ 3I1P.



Opranuyeckoe €IUHCTBO MPAKTHYECKOM W  MBICIUTEIbHOW JIESITEIbHOCTH
oOy4JaronmMxcss Ha ypoKax XHUMHUU CIIOCOOCTBYET MHPOYHOMY U OCO3HAHHOMY
YCBOGHUIO Oa3UCHBIX XUMHYECKUX 3HaHUW M yMeHuil. Ocoboe BHUMaHUE TpHU
U3YYCHUU XUMUU YACISIETCS M3YUYEHUIO «CKBO3HBIX» MOHITHI U (OPMUPOBAHUIO
HaBbIKA CTPYKTYpPUPOBaHUS MaTepHaia.

Henun u 3aga4n n3yyeHust y4eOHOro npeamera « XuMHs»

Obwue yenu WM3yd4eHUs y4eOHOro mpenMera «XUMHUS» MPEACTABICHBI B
[IpumepHoii pabodyeil mporpamMmme OCHOBHOro oOmero ooOpa3zoBaHud. OHu
aKTyaJTU3UPOBAHBI C YYETOM HOBBIX MPHOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHMsI, HAIMPABICHHOCTH OOy4YeHUS Ha pa3BUTHE M CAMOpPAa3BUTHUE
JUYHOCTH, (HOPMUpPOBAHKE €€ MHTEIJICKTA U 001Iel KyabTypbl. OOydeHue yMEHUIO
YUUTBCSA M TPOAOJIKATh CBOE 00pa30BaHHE CAMOCTOSATEIHHO B HACTOSIEE BpeMs
SBJIICTCS OJHOW M3 BaKHEMIIMX (PYHKUMH y4eOHBIX HPEIMETOB, B TOM YHUCIE U
«XUMUNY.

Jnia obyuaronuxcs ¢ 3I1P, Tak ke, Kak U Juisi HOpPMAaTUBHO Pa3BUBAIOLIUXCSA
CBEPCTHUKOB,  OCBauMBalOIIUX OCHOBHYIO  00pa3oBaTENIbHYI0  IPOrpaMmy,
JOMUHUPYIOLIEE 3HaUEHHE TPUOOPETAIOT TaKUE yeu, Kak:

* (QopmMHpOBaHME UHTEIJIEKTYalbHO pa3BUTOM JUYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHSATHIO pELICHUH, CIOCOOHOM
a/IalITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

" HamnpaBJIEHHOCTb OOYYEHHS] HAa CUCTEMATHUECKOE MPUOOIIEHUE ydaluxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTeNbHOW  JACSITENbHOCTH,  HAydYHBIM U
MPAKTHYECKUM METO/IaM TIO3HaHUsI, (POPMUPYIOIIUM MOTHUBALIAIO U PA3BUTHE
CITOCOOHOCTEH K XMMUM;

= o0ecreyeHne yCJIOBUHM, CIOCOOCTBYIOMIMX MPUOOPETEHUI0 OO0y4arolIMMUCS
OMbITa Pa3HOOOPa3HOW JESATENIbHOCTH, IIO3HAHUS M  CAMOIO3HAHMS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIOLUX YHUBEPCAIBLHOE
3HA4YE€HUE JJI Pa3IMYHBIX BUAOB JESATEIbHOCTH;

* (QopmupoBaHHEe yMEHHMI OOBSCHITH W OLIEHUBATh SIBJICHUS OKPYXKAlOIIEro
MHUpPa Ha OCHOBAaHUH 3HAHUI U ONbITA, MOTYYEHHBIX IPU U3YUECHUH XUMUH;

» ¢opmupoBaHHe y  OOydYarOIIUXCS  T'YMAaHHMCTHYCCKUX  OTHOIICHUH,
MNOHUMAaHUS LIEHHOCTH XMMMYECKUX 3HAHWUW JJIS1 BBIPAOOTKH HKOJIOTMUYECKH
1eJeco00pa3HOro MOBeACHUS B OBITY M TPYAOBOM AESITENIBHOCTA B LEISAX
COXPaHEHHUsI CBOETO 3I0POBBS U OKPYKAOLIEH TPUPOTHON CPENBIL;

" pa3BUTHE MOTHBAIMK K OOyYEHHWIO, CIMOCOOHOCTEW K CaMOKOHTPOIIO |
CaMOBOCTIUTAHUIO Ha OCHOBE YCBOCHHUS OOIIEUeTIOBEYCCKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY TMpoduisi W HampaBICHHOCTH
nanbHENIero ooy4eHusl.

Kypc nHampaBieH Ha pelieHue CIenyomux 3aday, O00ECTeYHBAIOIINX
pealin3alnio JTUYHOCTHO-OPUEHTUPOBAHHOTO U JESTEIbHOCTHOTO TMOJIXOAOB K
oOyueHuto xumuu oOyyatouxcs ¢ 3[IP Ha ypoBHE OCHOBHOro OOMIETO
oOpa3oBaHUs:



* (QopmupoBaHue MepBOHAYATIBHBIX CUCTEMATHU3MPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, MX IMPEBPAIICHUSX U MPAKTUYECKOM MPHUMEHEHUH; OBJIaJICHHE
HOHSATHIHBIM aNnapaToM U CUMBOJIMYECKUM SI3bIKOM XMMUU;

" OCO3HaHHWE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOM HayKH Kak
O0JIaCTM COBPEMEHHOTO €CTECTBO3HAHMSA, XHMHYECKHX MpEeBpaIleHHA
HEOpPraHMYECKUX U OPTaHUYECKHX BEIIECTB KaK OCHOBBI MHOTUX SIBICHHIA
’KMBOW M HEKUBOW NPUPOJBI; yIIyOleHHe MPEACTaBICHUNA O MaTepHaTbHOM
€IUHCTBE MUDPA;

" OBJIQJICHHUE OCHOBaMH  XMMHYECKOH TIPaMOTHOCTH:  CIOCOOHOCTBIO
aHAJIM3UPOBATh U OOBEKTUBHO OIEHUBATH KU3HEHHBIE CUTYyallUH, CBI3aHHBIC
C XWMHEW, HaBbIKAMU 0€30MacHOro oOpalleHusi C  BEIECTBaMH,
UCIIONb3yEMbIMU B TIOBCEIHEBHOM KH3HU; yMEHHEM aHaJU3UpOBaTh U
IUTAHUPOBATh SKOJOIMUYECKH O€30MacHOE MOBEIECHUE B LEISIX COXPaHEHHs
3JI0POBBS M OKPYXKAIOIIEH Cpelibl;

* (QopmupoBaHME yMEHUH  YCTAaHABIMBAaTh CBSA3M  MEXKAY  peajbHO
HaOII0IaeMBbIMU XMMHUECKUMH SIBIICHUSIMU U MPOLIECCaMU, IPOUCXOIAIIUMHU
B MUKPOMHpPE, OOBSACHATH MPUUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh
X CBOWCTB OT COCTaBa M CTPOCHHUS, a TaKXKe 3aBHUCHUMOCTb NMPUMEHEHMS
BEIIECTB OT UX CBOWCTB;

" puoOpEeTeHHE ONbITa MCIONb30BAHUS PA3IUYHBIX METOJIOB H3YyYEHUs
BEIIIECTB, HAOIIOMEHUS 32 UX TMPEBPAICHUSIMH PU MTPOBEICHUH HECIOKHBIX
XUMHUYECKHX  OKCIIEPUMEHTOB C  HCIIOJIb30BaHHUEM  J1abOpaTOPHOTO
o0opynoBaHusi U IpruOOPOB;

* (QopmupoBaHHE MPEACTABICHUN O 3HAYCHUH XUMUYECKOW HAYKH W PEIICHUN
COBPEMEHHBIX JIKOJIOTMUYECKHX MPOOJIEM, B TOM YHUCIE€ B MPEIOTBPALICHUH
TEXHOTEHHBIX U DKOJIOTHYECKUX KaTacTpod.

Oco0enHocTH 0TOOpPA M aanTAIIUM Y4eOHOT0 MaTepUAaJia 0 XUMHUH

OOyuenue ydeOHOMY TMpeaMeTy «XUMHUS» HE0OXOAUMO CTPOUTHh Ha
CO3JaHUM ONTUMAJbHBIX YCIOBHHM I YCBOECHMSI IIPOrPaMMHOIO Marepuaia
oOyuarorumucsi ¢ 3I[IP. Bombiioe BHUMaHWE AOMKHO OBITH YAEIEHO OTOOpY
yu4eOHOro Marepuaja B COOTBETCTBUM C NPHUHLUIIOM JOCTYHHOCTU TIpU
COXpaHeHuu obmiero 6a30Boro ypoBHs. OH JOIKEH IO COJIEP)KaHUIO U 00BEMY
OBITh aanTUPOBAHHBIM ISl oOyvatomuxcs ¢ 3[1P B cooTBeTCTBHM € MX OCOOBIMH
oOpa3oBaTeabHbIMU MOTPEeOHOCTSIMU. ClieryeT 00JeryuTh OBJIAJIECHUE MaTEpUaIoM
oOyuaromumucs ¢ 3[IP mocpenctBom ero JAeTalbHOTO OOBIACHEHUS C
CUCTEMAaTUYECKUM IIOBTOPOM, MHOI'OKPATHOW TPEHUPOBKOM B IPUMEHEHUN 3HAHUM
C MCHOJIb30BaHUEM MPHUEMOB AJITOPUTMHU3ALMN U BU3YAIbHBIX OMOpP, OOyUEHHUS
CTPYKTYPUPOBAHHIO MaTepHaa.

bonbiioe 3HaueHue A TMOJHOLIGHHOTO YCBOEGHHsSI Y4eOHOTrO MaTepuana
MMEET OI0pa Ha MEKIIPEAMETHBIE CBSI3H BOIPOCOB, U3y4aEeMbIX B JAHHOM KypCe€, C
TakuMH y4eOHbIMU TipenMeramu Kak «['eorpadus», «Dusukay, «buomorus.
[To3Bossist paccMaTpuBaTh OAMH M TOT K€ YYEOHBIH MaTepuan C pa3HbIX TOYEK



3pEHUSs], MEKITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JIydIlIeMy OCMBICIIEHHIO, Ooee
MIPOYHOMY 3aKPEIJICHUIO TOJIYYEHHBIX 3HAHUN U NPAKTUYECKUX YMEHUM.

I[Ipy moaroroBke K ypoKaM  y4UTENb JOJDKEH  MPEdyCMOTPETH
dbopmupoBaHre y 00yYalOIIUXCs YMEHUI aHAJIM3UPOBATh, CPAaBHUBATH, 0000IIATH
U3y4yaeMblii MarTepual, IUIAaHUPOBaTh MPEACTOALLYI0 pPaboTy, OCYIIECTBISAThH
CaMOKOHTpOJIb. HeoO0XoAMMO MOCTOSHHO CIIEIUTH 32 MPABHIBHOCTHIO PEUYEBOTO
odopmiieHus BbICKa3biBaHUM oOyuarommuxcs ¢ 3I1P.

B cBsI3M ¢ 0COOEHHOCTSIMU MTOBEAEHUSN AeATEIbHOCTH oOydarommxcs ¢ 3[1P
(pacTOpMOXKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOIUM CTPOXKAUIIMA KOHTPOJb
COOMIOICHNS TPAaBUJ TEXHUKH OE€30MACHOCTH TpPH MPOBEIACHUH JIa00PATOPHBIX
paboT B XMMUYECKOM KaOUHETE.

IlpumepHble  Buabl  JeATedbHOCTH  oOyuawmmxes ¢ 3IIP,
00ycJIOBJICHHBbIE  0COOBIMH  00pa30BaTeJIbHbIMH  NOTPEOHOCTAMH W
o0ecnmeynBaOIIie OCMBICJICHHOE OCBOCHHE COACP:KAHMU OOpa30BaHUA IO
npeaMery «XuMHUsD)

Conepsxanue BUIIOB jesTebHOCTH oOydaromuxcesa ¢ 3[1P Ha ypokax xumuu
OTpeJeNsIeTCsT WX OCOOBIMH 00pa3oBaTelbHBIMU MOTpeOHOCTAMH. [lomumo
mupoko ucnonbdyeMbix B OOII OOO o0mux a1 Bcex 00y4aromuxcsl BUJIOB
JESATEILHOCTH CIIEYyEeT YCUIIUTh BUJIBI JCATEIBHOCTH, CrieU(PUIHbIC ISl TaHHOU
KaTeropuu  oOydaromuxcsi, Juisi 00eCHeYeHUss OCMBICICHHOTO  OCBOCHUS
cojiep>kaHusi 00pa3oBaHUsI O MPEAMETY: YCHICHHE MPEeAMETHO-TIPAKTUYECKON
JEATCIBHOCTH C aKTUBM3allUe CEHCOPHBIX CHCTEM; YEpeOBaHHE BHUJIOB
JEATEIIbHOCTH, 3aJeUCTBYIOIIUX PA3JIUYHBIE CEHCOPHBIE CHCTEMBI; OCBOCHHUE
Matepuajia ¢ OMOpON Ha aJrOpuUTM; «IOIIArOBOCTHY» B H3YUYCHUHM MaTepuaia;
WCIIOJI30BaHUE JOMOJHUTEIPHOM BU3YyaJdbHOM OMOpPHI (TUIaHbI, 00pa3Ilbl, CXEMBbI,
mabyIoHbl, onopHble Tabmwuibl). s pa3Butua y oOyuaromuxcs ¢ 3[IP ymenus
Jenath  BBIBOIBI, (OPMUpOBaHUST TPAMOTHOTO PEUYEBOTO  BBICKA3bIBAHUS
HE0OXO0MMO MCIOJIb30BaTh OMOPHBIE clloBa U Kiuie. Oco0oe BHUMAHKE CIIEAyeT
YAEIUTh 00YYEHUIO0 CTPYKTYPUPOBAHUIO MaTepuasa: COCTaBIIEHUE PUCYHOUHBIX U
BEpOAIBHBIX CXEM, COCTaBJICHHE TaOJIMIl, COCTaBJIICHUE KiacCU(UKAIUU C
0003HaYEHHBIMH OCHOBAHHMSIMU JUIsl KJacCH(UKAIMU W  HAMOJIHEHHE WX
pUMEPAMH U JIP.

[IpumepHas TeMatnueckas M TEPMHUHOJIOTHYECKasi JIEKCUKA COOTBETCTBYET
OOII O0O.

Jnst obyuatomuxcst ¢ 3IIP cyiecTBeHHBIMU SBIISIOTCS IPUEMBI PaObOTHI C
JIEKCUYECKUM MaTepuasioM 1o mpeamery. [IpoBoautces crienunanbHas padoTa 1mo
BBEJICHUIO B aKTUBHBIN CJIOBApPh 00YUYAIOIINXCSI COOTBETCTBYIOINICH TEPMUHOJIOTHH.
N3ydaemble TEpMHUHBI BBOASTCA Ha TMOJUCEHCOPHOM OCHOBE, o0s3aTeIbHa
BU3yallbHAS TOJICPKKA, aJTOPUTMBI PaObOTHI C OIMpPEACIICHUEM, OTIOPHBIE CXEMBbI
JUTSL aKTyaJTU3aIlii TEPMHUHOJIOTHH.

MecTo y4eOHOro npeamera « XuMus» B y4eOHOM IJIaHE



B cootBerctBuM ¢ @DenepalbHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO o0OmIero oOpa3oBaHusi y4eOHbIH mpeaMer «XuMUs»
BXOJIUT B MpeIMETHYI0 00y1acTh «EcTecTBEeHHOHAyUYHBIE MPEIMETh U SIBISETCS
00s13aTENBHBIM ISl U3yUCHUS.

VY4eOHbIM IJIaHOM Ha €€ u3yueHue oTBe/IeHO 136 yueOHBIX YacoB — 0 2 4 B
HeJeNo B 8 U 9 Kjjaccax COOTBETCTBEHHO.

Coneprxkanue yaeOHOTO mpeaMeTa « XuMHUsh», TipeictaBiieHHoe B [IpumepHoi
paboueit mnporpamme, cootBeTcTByeT PI'OC OOO, pa3paboTaHo ¢ ydyeToM
[TpumepHOIi OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHMsl TIO Y4eOHOMY MpeaMeTy «XuMUs», COOTBeTCTBYyeT IIpumepHoii
aJanTUPOBAHHOM OCHOBHOM 0Opa3oBaTENbHON MPOrpaMMe OCHOBHOIO OOIIETro
00pa30BaHMsI 00YJAIOIIMXCS C 33ACPKKOM MICUXHUUECKOTO Pa3BUTHSI.

COLEPKAHUE YUYEBHOI'O ITPEJAMETA «XUMMWA»

8 KUIACC

IlepBoHaYa/IbHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poab xumuu 6 oHcusHu yenosexa'. Tena u BEIIICCTBA.
@u3NYecKUe CBOMCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHUE BEUIECTB. Xumus 6
cucmeme Hayk. Yuctele BemectBa U cMecH. CrnocoObl pa3jiesieHus CMECEu.
[IpaBuna Oe3omacHOro OOpalleHHMs C  BEIIECTBAMM U JJAOOPAaTOPHBIM
oOopynoBanueM. [louamue o Memooax NO3HAHUS 8 XUMULU.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE DJIEMEHThl. 3HAKW (CHUMBOJIbI)
XUMHUYECKUX AJeMEHTOB. OTHOcHUTENbHAsA aToMHass Macca. [IpocTele n cioxHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BameHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3axon nocmosancmea cocmasa eewjecms. OTHOCUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBast 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

du3nyecKne W XUMHUYECKUE SABJIEHUsS. XuMHUYecKas peakuus. [Ipusnaku
XUMHUUYECKUX PEaKIUil. YPaBHEHUS XUMHUUYECKUX PEaKlIUil. 3aKOH COXpaHEHUs
Macchl  BemiecTB. Knaccudukanus XMMHYECKMX — peakiuui  (COeauHEHUs,
pa3NoKEeHMs, 3aMeIIeHUs, 0OMEHa).

XVAMHMYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW ITOCYIIOH, C
npaBwiaMud paboTel B jaboparopud U mpuéMamMu OOpalieHus ¢ JadopaTOpHBIM
o0Opy/lOBaHMEM; H3y4Y€HHE U ONUCaHWe (PUINYECKUX CBOMCTB 00pa3LoB
HEOPraHWYeCKUX BEHIECTB; HaOMoaeHHE (U3MYeCKUX (TJIaBJICHUE BOCKA, TasHUE
JbJa, paCTUPAHUE caxapa B CTYNKe, KUTIEHWE W KOHJIEHCAIIUS BOJbI) U XUMHUYECKUX
(ropeHue cBeuM, MPOKAIMBAHHE MEIHON MPOBOJIOKH, B3aMMOJCHCTBHE Mella C
KHUCITIOTON) SIBJICHWH, HAOJIOJICHUE U OMMCAHKUE MMPU3HAKOB MTPOTEKAHNUS XUMHUYECKHIX
peakumii (pa3ioKeHUE caxapa, B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM

1
3H€CI) " Jajgee KypCuBOM 0003HaYEHBI TEMbI, U3YyYCHHUEC KOTOPBIX IPOBOAUTCS B O3HAKOMUTECIIbHOM ITJIaHEC.
He,uaror CaMOCTOATEJIbHO OIPEALIIACT 00BeM H3y4aeMoro mMmarepuajia.



Oapus, pasznoxenue ruapokcuna menud (II) mpu HarpeBaHuu, B3aUMOJEICTBHUE
xene3a ¢ pactBopom coiu meau (II));u3yuenue crnocoOoB paszieneHus cmecei (¢
MOMOIIBIO MarHmra, (buIbTpOBaHUE, BbIMIApUBaHUE, JTUCTUIUISIIIMS,
xpomatorpadusi), TpOBEJECHUE OYUCTKM I[MOBApPEHHOM COJIM; HAONIOJIEHUE U
OIMCaHWE PE3YJIbTATOB MPOBEJICHUS ONBITA, MIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS
MAacChl; CO3/JaHle MOJEIIeH MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Ba:kHeiinue npeacTaBuTe/ Il HEOPraHNYECKUX BellleCTB

Bo3ayx — cmech ra3zoB. CoctaB Bozmyxa. Kucimopoa — sJIeMEHT U TIpOCTOe
BemecTBo. HaxoknmeHuwe kucimopoma B TpupoAe, (U3HMYECKHE W XUMHUYCCKUE
cBoOMCTBa. Peakiiuu TopeHust MPOCTHIX U CIOKHBIX BemecTB. CIocoObI MOTydeHUS
KHCIIopofa B JabopaTopuu u npomsiuiernocmu. IIpUMEHEHHE KHCIOpO/a.
[Tonsitue 06 okcumax. KpyroBopot kucnopoaa B npuponae. Q301 — aiiomponHas
MOOupukayus KUCiopood.

Tennosotl 2¢hghexm xumuyeckol peaxyuu, MepmMoOXUMU4ecKue ypasHeHus,
9K30- U DSHIOTEPMUYECKHE PEAKIUU. Toniueo: y2oivb u MemaH. 3azpsazHeHue
6030yXa, ycujlenue NnapHuKo8o2o gexma, paspyuieHue 030H08020 CIOS.

Bomopon — »snemeHT W mpocTtoe BemiecTBO. HaxoxaeHwe Bojopoga B
npupoze, GU3NYecKue U XUMMUYECKHUE CBOMCTBA (HAa MpUMEpPE B3aUMOJICHCTBUS C
HEMETaUIaMH M OKCHJIaMH METAJJIOB), TPUMEHEHUE, CHoCcoObl NOJyYeHUs.
[ToHsITHE O KUCTTOTAX U COJISIX.

KomnuectBo BemectBa. Monbs. MonsipHass macca. 3akoH  ABOrajpo.
Moutsipublii 006EM razoB. Pacdersl mo xumudeckoit gopmyse. Pacuersl maccoBoi
JIOJT XMMHYECKOTO 3JIEMEHTa B COCIUHCHHH, KOJMYECTBA BEIIECTBA, MOJISIPHOU
MAacChl, MOJISIPHOTO 00beMa Ta30B. PacuéThl 110 XUMHUYECKUM ypaBHEHUSIM.

Qusuueckue ceoticmea 6o0vl. Boma. Ee coctaB, CTpoeHHE W MOJIEKYJIBI.
Booa kax pacmeopumens. PacTBOpbl. [lonamue 0 HACbIUWEHHBIX U HEHACLIUWEHHBIX
pacmeopax. Ilouamue pacmeopumocmu gewecms 6 6ode. Pacuer mMaccoBoil 107u
BEIIECTBA B PacTBOpe (MPOIEHTHAsI KOHIIEHTpalus). MaccoBast 10751 BeIlIecTBa B
pacTBope. Xumuueckue ceoucmea 600bl (paziodcenue, peakyuu ¢ Hampuem,
okcudom xaavyusi, oxcuoom cepvl (V) peaxyuu c¢ memannamu, xuciomuvimu u
OCHOBHbIMU oKkcudamu). Ilonamue 06 ocnoganusx. Ponv pacmeopos 6 npupooe u 6
orcusHu venoseka. Kpyzosopom 600wl 6 npupooe. 3arps3HeHUE TPHUPOAHBIX BOJI.
OxpaHa 1 0YUCTKA TIPUPOTHBIX BO/I.

Baxnelimme kiaccel HeopraHuueckux coenuHeHui. Krnaccudukarus
HEOPTaHWYCCKUX coenuHeHuH. OKCHABL: COCTaB, Kiaccuukarus (KHUCIOTHHIEC,
OCHOBHBIC, amgomepHvle, Hecoleobpasyiouiue - na npumepe oxcuoa yenepooa (1)
u okcuoa azoma (1)), nomenmxnamypa. Illonyuenue u XUMHUYECKHE CBOMCTBa
OKCUIIOB (B3aMMOJICWCTBUE C BOJOH, KHUCIOTaMHu, Imeinodamu). OCHOBaHMS.
Knaccudukanus  ocHoBaHMi: mENOYM W HEPACTBOPUMBIC  OCHOBAHUSI.
Homenknarypa ocHoBanui. @PU3NUYECKHE W XMUMHUYECKHE CBOWCTBA OCHOBAHUMU
(B3aMMOJIEHCTBUE C OKCHUJIaMH HEMETAJIOB, KUCJIOTaMH, COJsiMu). [lonyyenue
OCHOBAHUII.



Kucnoter: cocraB, xknaccudukamusi, HOMEHKIATypa, (Qu3nyeckue W
XUMHUYECKUE CBOMCTBA (B3aUMOJEHCTBUE C METANIAaMU, OCHOBHBIMU OKCHJIAMH,
OCHOBAHMSIMHU, COJISIMHA, Ha TMPUMEPE COJSHOM M CEpHOM KHCIOT), Cnocooul
nonyuenus. Psag aktuBHoctm MetayuioB H. H. bekeroBa. Conm (cpemnue):
HOMEHKJIaTypa COJIeH, cnocobbl noyyyerus, B3aUMOJICUCTBUE COJEH ¢ MeTalIaMH,
KHCJIOTaMH, IIEJI0YaMH U COJISIMU, TPUMEHEHHUE.

[Tonsatre 00 aMpOTEpHBIX THAPOKCHAAX (HA NMPUMEpPE LIUHKA U ATFOMUHUSA)!
Xumuieckue ceotucmaa (63aumooeiucmeaue ¢ KUCIOmMamu U weaouamu, pasiodceHue
npu Hazpesanuu) u noyyeHue.

I'eneTnueckas CBA3L MEXAY KIACCAMU HEOPraHUYECKUX COEIUHEHHM.
['eHeTnueckue psapl.

XUMUYECKUN DKCIIEPUMEHT: KAa4eCTBEHHOE ONPEACIICHUE COIEpKAHUA
KHUCTIOPOJIa B BO3JyXeE; MOJyYEeHUE M M3yYEHHE CBOWCTB KHCIOPO/a; HAOIIOICHUE
B3aUMOJCUCTBUS BEIIECTB C KUCIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS W
MpeKpalieHus ropeHus (moxapa); O3HAKOMJIEHHE C oOpasliaMH OKCHJIOB U
OMKMCAHWE WX CBOWCTB; MOJYYECHHUE W H3Y4YEHUE CBOWCTB BOJOpOJa (ropeHue);
HaOMoJeHue  00pa3loB  BEIIECTB  KOJMYECTBOM | MOJIb;  HCCIIEJJOBaHUE
OCOOCHHOCTEM  pacTBOPEHMsI  BEIIECTB C  Pa3jIMYHON  pPacTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEII[ECTBA; B3aUMOJICUCTBUE BOJLI C MeETaUIaMU (HATPUEM U  KaJblMeM)
(BO3MO>XHO HMCIOJIb30BaHUE BUAECOMATEPUAIIOB); ONPEIEIECHUE PACTBOPOB KHUCIOT
U IIEJIOYEH C MOMOIIbI0 MHAMKATOPOB; HCCIEAOBAaHUE 00pa3L0B HEOPTraHUYECKUX
BEILECTB PA3JIMYHBIX KIJIACCOB; HAOIOJIEHNE U3MEHEHHS] OKPACKU MHIUKATOPOB B
pacTBopax KHCJIOT U IeNiodell; u3ydeHue B3aumopehctBus okcuaa meau(ll) c
pPacTBOPOM CEPHOM KHCJIOTBI, KHCJIOT C METAJUIAMH, PEaKUHMi HEWTpaau3aluu;
ITOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHWM, BEITECHEHUE OJHOTO METaJlla IPYTUM U3
pacTBOpa COJM; PELICHHWE JKCIEPUMEHTAJBHBIX 3a1ad no TeMme «Baxuenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanuyeckuii 3akoH u Illepuoanyeckas cucrema

xumudeckux iemMeHToB Jl. . MenaeneeBa. CTpoeHue aToMOB.

XuMuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeAKIIUN

[lepBbie MOMBITKK KiIacCU(UKAIIMU XUMUYECKHX 3JIeMEHTOB. [loHsTHe 0
IPYIINax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE U IIEJIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). nemeHmvl, KOmopvle o0bpazylom am@pomepHbvie
OKCUObL U 2UOPOKCUODL.

ITepuonnyeckuyt 3akoH. llepuoauueckas cucremMa XMMHUYECKUX DJIIEMEHTOB
. 1. MenneneeBa.  Kopotkonepuoanas W OauHHonepuoouas  (Hopmbl
[Tepuognueckon cucrembl XUMHUYECKUX 3yeMeHTOB [[. 1. Menneneea. [lepuonsl
u rpynmnbl. Du3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpUOAA U
TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTrOMHBIX snep. HM3omonvl. DIEKTPOHBI.
CtpoeHre 3JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XHUMHYECKHUX SJIEMEHTOB



[lepnonmueckon cucremsl Jl. 1. MenneneeBa. XapakTepucTUKa XHMHYECKOIO
AJIEMEHTA TI0 €ro MoJiokeHuto B [lepunoanueckoii cucreme 1. . Menneneena.
3axonomepHoCcmU  U3MEHEHUsL CBOLUCME DJIEMEHMO8 MAblX Nepuooos u
2NIABHBIX NOOSPYNN, 6 3ABUCUMOCHU OM AMOMHO20 (NOPAOK08020) HoMepa
3nauenue Illepuoouueckoeo 3axona u Ilepuoduueckou cucmembl XUMUYECKUX
anemMenmos8 Ol pazeumusi Hayku u npaxmuku. [[. U. Menoeneee — yuénviil u
2PAANCOAHUH.
Xumuueckasi cBs3b. KoBaneHTHast (MOJiApHAsT M HEMOJSpPHAsi) CBSI3b.
DNekmpoompuyamenbHOCms AMOMO8 XUMUYECKUX dnemenmos. VIoHHas CBA3b.
Crenenb  okucieHuss. OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouecchl OKMCAEHUS U BOCCTAaHOBIIEHHSI. OKUCIUTENN U BOCCTAHOBUTEIH.
XHUMHUYECKUN 3KCHEPUMEHT: HM3Yy4YEHHE OOpa3lOB BEIIECTB METAJIOB H
HEMETAIUIOB;, B3aUMOJECHUCTBUE THUIPOKCUAA IIMHKA C PacTBOPAMHU KHUCJIOT H
LIEJI0YEHN; MPOBEACHUE OIBITOB, WUIKOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUH (TOPEHHE, PEAKIINH PA3JIOKEHUS, COSTUHEHNS).

MexknpeaMeTHbIE CBSA3H

Peanm3zamust MEXNpeAMETHBIX CBS3€H NMpU W3YYCHHH XUMHH B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MIOHSTHN, TaK Y TIOHSATHUH, SIBJISTFOIIIMXCS CHCTEMHBIMH JIJISI OTICIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHbBIC TIOHITHS: HAYYHBIN (aKT, THIIOTE3a, TEOPHUS,
3aKOH, aHalW3, CHHTE3, KiIaccuuKaus, TMePUOIUIHOCTh, HAOJIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPECHHUE, MOICNTb, SIBICHHE.

dusnka: marepus, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH],
W30TOTBI, PAJMOAKTHBHOCTH, MOJIEKYNIA, dJEKTPUUCCKUNA 3apsi/i, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHUsI, KOCMOC, TUTaHEThI, 3BE3/1b1, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, rtumpochepa, MHUHEpaIbl, TOPHBIE TOPOIHI,
M0JIE3HBIE HUCKOIIAeMbI€, TOTUIMBO, BOJAHBIC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCcKas peakius

[lepnonnueckuin 3akoH. Ilepmonnueckas cUCTEMa XMMHYECKHX DJIEMEHTOB
. . MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KaJIKs, KAJbIUS U UX COSAUHEHUM
B COOTBETCTBHM C IIOJIO)KEHHMEM »JJIEMEHTOB B Ilepmoanueckoil cucremMe H
CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XMMHYECKOW CBA3U. THUIBI KPHUCTAUIMYECKUX
PELIETOK, 3a6UCUMOCTb CEOUCHE 8EeUjeC8a Om Muna KpUCmaiiudeckou peuémsu
U 8UO0A XUMUYECKOTU CEA3U.

Knaccudukanus U HOMEHKJIaTypa HEOPraHWYECKHUX BEILIECTB



(MexayHapoHas U TpUBUAIbHAS ). XMMUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIINXCS
K pPa3IMYHbIM KJacCaM HEOPraHWUYECKUX COCIUHEHUM, TE€HETHYECKas CBA3b
HEOPTaHUYECKHUX BEILIECTB.

Knaccudukanuss XMMUYECKUX pEaKIMil MO pa3IMYHbIM MpU3HaKaM (110
YHUCIIy U COCTaBY YYacCTBYIOIIMX B pEaKIMU BEIIECTB, M0 TEIIOBOMY 3 (deKTy, 1o
WU3MEHEHUIO CTENICHEN OKHUCIICHHUS] XUMUYECKHUX JIEMEHTOB, 110 0Opamumocmu, no
yuacmuro  Kamaiuzamopa,). DK30- W DHIOTEPMUYECKHE  PEAKIIUU.
Tepmoxumuueckue ypagHeHus.

Ionsamue o cxopocmu xumuueckou peaxkyuu. Ilonamue 06 obpamumvix u
HeobpamuMulX Xumudeckux peaxyusx. lIonamue o 20MO2EHHbIX U 2emepo2eHHbIX
pearkyusx. Ilonamue o xumuyeckom pasnogecuu. CmeweHue XUMUUECKO20
pasnogecus. Daxkmopul, GuUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu U
NOJIOJHCEHUE XUMUYECKO20 PAGHOBECUS.

OKHCIIUTENTFHO-BOCCTAHOBUTENILHBIE  PEAKIMU, JJIEKTPOHHBIM  OayaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pEaKIUU. CocraBiieHME  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMl C  HKCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPOJIUTHIECKON JIUCCOLIAALINH. DIEKTpOIUTHYECKAs
JUCCOUUALMS. DIEKTPOJIUTHI M HEANEKTPOJUThL. KaTHOHBI, aHHOHBL. Mexanuszm
ouccoyuayuu 8ewecms ¢ PAasiuyHbIMU SUOAMU XUumuyeckou cesazu. Ilonamue o
cmenenu ouccoyuayuy. CUIbHBIE U CTA0bIE AIEKTPOIUTHI.

Peakuuu noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS peaKIMii HOHHOTO 0OMeHa
10 koHua. IlonHble U COKpallléHHbIC MOHHBIE YpaBHEHUS peakiuil. XUMUUECKUE
CBOMCTBa KHCJIOT, OCHOBAaHMWA U COJEH B CBETE NpeACTaBIECHUU 0O
ANEKTpoIUTHYECKO qucconuarnuu. Cpena pactBopa. KauecTBeHHbIE peakuu Ha
KaTUOHBI U aHUOHBI: XJIOPUA-, OPOMUI-, HOAU-, Cyib(aTt-, KapOoHAT-, CUITUKAT-,
docdar- aHWOHBI; TUIPOKCUA-HOHBI; KATUOHBI AMMOHHUS, MAarHus, KajbIus,
almoMuHus, xenesa (2+) u (3+), meau (2+), MUHKA, TPUCYTCTBYIONTUE B BOJTHBIX

pacTBopax.
XUMHAYECKUMN IKCIIEPUMEHT: O3HAKOMJIEHHUE C MOJAEISAMH KPUCTAIIMYECKUX
pEmIETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB U HeMmeTawioB (Tpadura u

ayiMasza), CJIOKHBIX BEIIECTB (XJIOPUAA HATPHUA); HCCIETOBAHHE 3aBUCUMOCTU
CKOPOCTH XHMMHYECKOM peakiud OT BO3ACUCTBUS PaA3TUYHBIX  (PAKTOPOB;
UCCIIEZIOBAaHUE DIIEKTPOMPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIINN
KHUCJIOT, IIeJoued | coieid (BO3MOXKHO MCHOJIb30BAaHUE BHUIEOMATEPUATIOB);
IIPOBEJICHUE OIBITOB, WILTIOCTPUPYIOIIMX NMPHU3HAKU MPOTCKAHUS PEaKIIMi HOHHOTO
oOMeHa (0Opa3oBaHME OcCajika, BBIJICJICHUE Ta3a, OOpa30BaHWE BOJIbI); OIBITOB,
WUTIOCTPUPYIONINX ~ MPUMEPHI  OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKINN
(ropeHue, peakiuu pas3lIoKEHUs, COCTUHEHMs); Paclo3HaBaHUE HEOPTaHUMYECKUX
BCIIECTB C TOMOIIBI0O KA4YECTBEHHBIX pEaKIWii Ha HWOHBI, pEIICHUE
AKCIIEPUMEHTAILHBIX 33]1a4.

HemeTauibl 1 UX coeAMHEHUS



OOmrast xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTeeHu OKucieHus. CTpoeHrne W (U3NYECKUE CBOWMCTBA MPOCTHIX
BEIICCTB — TaJOreHoB. XHWMHYECKHE CBOMCTBA Ha TpUMepe  XJopa
(B3auMOJICHCTBHE C MeTaJIaMH, HEMETallaMd — BOJOPOJOM H KHCIIOPOJIOM,
wenovamu). XiopoBomopon. ComnsHas KHCIOTa, XUMHYECKHE CBOWCTBA,
noayuenue, TPUMEHEHHE. [lelicmsue Xaopa u X10po8o0opood HA OpeaAHUM
yenoeexa. BaxxHeWIme XJI0pUIbI K UX HAXOXKJICHUE B IPUPOJIC.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB KHCJIOPOJIa ¥ CEPhl. XapaKTEPHBIC CTEIIEHN OKUCIICHUSI.

Ctpoenue u ¢puznuecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AnnoTpomHble MOIU(MUKAIIUN KUCIOPOJa W Cepbl. XUMUYCCKHUE CBOMCTBA CEPHI
(B3aMMOJEHCTBUE C HeMemanilamu — BOJOPOAOM M KHCIOPOJIOM, METaJlJIaMH,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHoul Kuciomamu). CepoBOIOPOA: CTPOCHHE,
buznueckue W XUMHUYECKHE CBOWCTBA (KUCJIOTHBIE W BOCCTAaHOBUTEIHHBIC
cBoiicTBa). OKCHABI Cepbl Kak MPEICTaBUTENIM KUCIOTHBIX OKcHuloB. CepHas
KHCJIOTa: (pu3nuecKkrue U XUMHUYECKHe cBoicTBa (obmue u cnenududeckue). Conu
CEpHOM KHCIIOTHI, KaYECTBEHHAsI peakius Ha cyibdaT-uoH. CepHHUCTass KUCIOTA.
Xumuueckue peaxyuu, nedxcawjue 8 0CHO8E NPOMBIULIEHHO20 CROCOOA NOJYYEHUS
ceprou kuciomsl. HaxoxaeHue cepsl U €€ coeMHEeHul B npupoje. [IpuMeneHue
CEphl U €€ COCIUHEHUM B OBITY U B MPOMBIIUICHHOCTH. Xumuueckoe 3azpsa3HeHue
OKpydcaroweli cpedvl COeOUHEHUSAMU cepbl (KUCOMHble 00MHCOU, 3a2psA3HEeHUe
6030yxXa U 8000EMO8), CNOCOOBL €20 NPedOMBPAUEHUSL.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB a30Ta U (ochopa, XapakTepHbIE CTEIIEHU OKUCICHUS.

A30T, pacnpocTpaHeHue B NpUpoje, Pu3nueckne U XUMHUYECKUE CBOWMCTBA
(B3aMMOJIeHiCTBHE C METaIaMd M HEMETAZIaMH - KHCJIOPOJIOM M BOJOPOIOM).
Kpyrosopot azora B mpupoge. AMMHuak: (HU3UYECKUE M XUMUYECKHE CBOMCTBA
(OKHCIIEHHEe, OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpA), nojayueHue W MPUMEHEHUE.
Conu amMmoOHMS: cocTaB, (U3MUECKHME M XUMHUYECKHE CBOMCTBa (pa3ioeHue,
B3aMMOJICUCTBHUE CO IIeIo4aMu), mpuMeHeHue. KauecTBeHHasi peakius Ha HMOHbBI
aMMOHUS. A30THasl KHCIIOTa, €€ (PU3NYECKUe U XUMUYECKUE CBOMCTBa (00IIue H
cnenududeckue), nonyuenue. Hwutparel (pasziokeHue). A30THCTas KHUCIOTA.
Hcnonp3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopeHuit. Xumuueckoe 3azpsasHenue okpyscarowel cpeovbl COeOUHeHUAMU a30ma
(Kuciommuvle 002c0U, 3a2psi3HeHUe 8030YXa, NOUBbL U B0O0EMOB).

®dochop, awromponuvie Mmoouguxayuu  Gocgopa, Ppusznueckue u
XUMUYECKAE CBOWCTBAa  (B3aMMOJCHCTBHE C  MeTaUlaMH, HEMETaJJIaMH,
KOHYEHMPUpOBaHuvimu azomuoi u ceprou xuciomamu). Oxcun docdopa (V),
oprodocopHas KHCIOTA: (U3MYECKUE M XHUMHUYECKHE CBOWCTBA, MOJIYYeHUe.
Ilousmue o munepanvhvix y0oOperusx: Humpamel u ¢ocpamol. I[lonamue o
KOMNJeKCHbIX yO0obpenusx. OOImas XapakTepucThKa 53JeMeHTOB [VA-rpynmbl.
OcoOeHHOCTH CTpPOCHHMsSI aTOMOB yIJIepoJa H KpemMHus. BaneHTHOCTh U
XapakTEepHbIE  CTEMEHW  OKUCIEHUS  aTOMOB  yriepoJa W KPEMHUA.



Pacnipoctpanenue yriepoja B IpUPOJE, XapaKTEPHbIE CTEIIEHU OKUCIIECHUS.

Yrnepon, amwiorpornHble Moaudukamuu (rpadur, anMas), Guznueckue u
XUMUYECKHE CBOMCTBAa TMPOCTHIX BEIIECTB (B3aUMOJIEHCTBUE C MeETaJUIaMH,
HEMETAJUIAMH,  KOHYEHMPUPOBAHHLIMU — A30MHOU U  CEPHOU  KUCIOMAMU).
Ancopbuusa. KpyroBopor yriaepoga B mnpupone. OKcCuibl yriiepoaa, HxX
busznueckue U XMMHYECKUE CBOWCTBA, MOJIyYCHHE W IIPUMEHEHUE, NEeHUCTBHE Ha
OpraHu3M 4YeJOBeKa. JKolocuueckue npooaemvl, CEA3AHHbIE C  OKCUOOM
yenepooa(lV);, eunomesa 2n00anvbHO20 NOMeENIeHUs KIUMAmMa, NAPHUKOBHII
aghgpexm. YTOIBHAS KUCIOTA U €€ CONU, UX (PU3UYECKHE U XMMHUECKHE CBOMCTBA,
noayuenue u npumenenue. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIJICHHOCTH U CEIbCKOM
XO3SMCTBE.

OOmume mpexacraBieHUs: 00 OCOOCHHOCTSIX COCTaBa M CTPOCHHS
OpraHMYECKUX COEAMHEHUH yriepoaa (Ha MpUMepe MeTaHa, dTUJICHA, ITAaHOJA,
YKCYCHOM KHCIOTBL. Mx cocmaé u xumuueckoe cmpoenue. Knaccugurayus
opeanuyeckux eewecms. IloHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: KUPAX,
Oenkax, yriieBojiax — M UX POJU B KU3HU uyeloBeka. MamepuanvHoe eOuHcmaeo
OP2AHUYECKUX U HEOP2AHUYECKUX COeOUHEHUII.

Kpemunii, ero d¢usnueckue M XUMHYECKHE CBONCTBa (Ha MpUMEpE
B3aMMOJICUCTBHUS C METAJUIaMU M HEMETaJUlaMH), nojyyeHue u TPUMEHEHHUE.
Coeounenus kpemnus 8 npupooe. Obuue npeocmasnenusi 06 oxcuoe kpemuus(lV)
u xpemuuesou kuciome. Cunuxamvl, ¢huzuueckue u XuMuyeckue CceoUCmad,
noiyueHue U NpuUMeHeHue 6 Oblmy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU,
9NIeKMPOHHOU, CMPOUMENbHOU U Op.). BadxcHeliwue cmpoumenvhvle mamepuansl.
Kepamuka, cmexio, yemenm, 0OemoH, xcene3obemon. lIpobremvr 6Gezonacrnozo
UCNONIL308AHUSL CMPOUMETbHBIX MAMEPUANO8 8 NOBCEOHEGHOU HCUSHU.

XUMUYECKUH IKCIIEPUMEHT: U3yueHue 00pa3l0B HEOPraHUUECKHUX BEIIECTB,
CBOWCTB COJISHOM KHCIIOTBHI, NMPOBEIACHHE KAYECTBEHHBIX PEAKUUN Ha XJIOPUI-
WOHBI W HaONIOJCHWE TPU3HAKOB HX TMPOTEKAHHUS, OIBIThL, OTPaXKAIOIIHE
¢uznyeckre U XMMHUYECKHE CBOWMCTBA TaJIOTEHOB U UX COEAMHEHHUH (BO3MOXHO
UCIIOJIb30BaHNE BHJEOMATEPUAIOB); O3HAKOMJIEHHE C oOOpa3namMu XJIOpPHUIOB
(raJoreHuIoB); O3HAKOMJIEHHE C oOpa3liaMu cepbl U €€ COeAUHEHUSIMHU
(BO3MOXKHO  MCTOJB30BaHUE  BUJEOMATEpPUAIOB); HaOMIOJEHHE TIpolecca
oOyriMBaHUsl caxapa MOJ JCHCTBUEM KOHIEHTPUPOBAHHOW CEPHON KHUCIIOTHI;
U3YYEHUE XMMHUYECKUX CBOMCTB pa30aBIEHHON CEpHON KHUCIOThI, MPOBEACHHE
KaueCTBEHHOM peakuuu Ha cylbpaT-uoH U HaOMIOJEHHE TMpU3HAKa €&
MPOTEKaHUs; 03HaKOMJIEHHE ¢ (PU3UYECKUMH CBOWMCTBaMHU a3oTa, gocdopa U ux
COEIMHEHMH (BO3MOXHO MCIOJIb30BAaHME BUACOMATEPUAIOB), 00pa3liaMu a30THBIX
u (dochopHBIX YyIOOpPEHUI; MOJydeHHEe aMMHaka M H3y4YEHUE €ro CBOICTB;
MIPOBEICHUE KAaUeCTBEHHBIX PEaKIuii Ha MOH aMMOHUS U (ochaT-uoH U U3ydeHUe
IIPU3HAKOB MX TMPOTEKAHUS, B3aMMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOMU
KHUCJIOTBI C MeIbI0 (BO3MOXXHO HCIOJIb30BAHHE BUJEOMATEPUAJIOB); H3Yy4YECHHE
MOJIeNIel KPUCTAJUTMYECKUX PEMmETOK anMasza, TrpaduTa; O3HAKOMIICHHE C



MPOIIECCOM  aACOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIAEM H
YCTPOMCTBOM IPOTHUBOra3a; MOJYYEHUE VYIVIEKUCIOIO Tra3a U U3YYEHUE €ro
CBOICTB; MPOBEJCHUE KAUYECTBEHHBIX pEaKIMil Ha KapOOHAT- U CHUJIMKAT-HOHBI
Y U3yYEHHE [PU3HAKOB MX M[POTEKAHUs; O3HAKOMIIEHHE C MPOIYKIMEH
CUJIMKATHOW MPOMBIIUIEHHOCTH; PELICHUE JKCIEPUMEHTAIBHBIX 33134 [0 TEeME
«BaxkHenIe HeMeTaJUIbl U UX COCAUHECHUSD).

MeTajuibl 4 UX COCAMHEHMS

OOmias xapakTEepUCTUKAa XUMHYECKHX OJJIEMEHTOB — METaulIoB Ha
OCHOBAHHMM HX MOJIO)KEHUS B [lepronndeckoil cucrteMe XMMUYECKHX 3JIEMEHTOB
. . MengaeneeBa u ctpoeHuss atomoB. CTpoeHue MeTaioB. MeTtamindeckas
CBSI3b U METAJUIMYECKAs] KPUCTAIIMYECKas PEIETKa. DIEKTPOXUMHUYECKUUN Psll
HanpspKEHUW  MeTauioB. (DH3MyYecKne W XUMHYECKHE CBOMCTBA METAJUIOB
(B3auMoO/I€CTBUE C KHUCJIOPOJOM, BOJOHM, Kucinotamu). Obwue cnocoowl
nonyyenuss memainnog. llonamue o KoOppo3uu Memanios, OCHOBHble CHOCOOb
3awumul ux om kopposuu. Cniagel (cmaiv, yy2yH, OOPATIOMUHUL, OPOH3A) U UX
npumenenue 8 Oblmy U NPOMbLULIEHHOCHIU.

[Ilenounsle MeTAIUIBL: MOJIOKEHUE B [lepuognueckon cucteMe XUMUYECKUX
anemeHToB JI. M. MenpneneeBa; ctpoeHue atromMoB. Haxoxaenue B mpupone.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHHWe WIENOYHBIX METAUIOB M  MX
COCIMHEHNM.

[[lenouyno3eMenbHbIE  METaJIbl MarHdi W KaJbLMH:  IIOJIOKCHHE
B [lepnoanueckoii cucreme xumnueckux anemeHToB J[. 1. MenneneeBa; crpoenune
MX aTOMOB; HaXOXJEHHE B pupojie. PU3ndecknue 1 XMuMUUECKUE CBOMCTBA MAarHus
U Kanblus. BaxuHelmue coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
Kécmrocmob 600bl U CNOCOOBL €€ YCmpaHeHUsl.

AmomuHuii: nonoxeHue B Ilepuogumyeckoid cUCTEeME  XUMHUYECKHX
anemeHToB J[. 1. MeHneneeBa; CTpoeHHE aToMa; HAXOXKICHHUE B MPHUPOJE.
du3nyeckre 1 XUMUYECKUE CBOMCTBA alfOMUHUSA. AMGBOTEpHBIE CBOWCTBA OKCHA
Y TUAPOKCHUA ATFOMUHUS.

Keneso: nonoxenue B llepuoguueckon cuCTeMe XMMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa; CTpoeHHE aroma; HaxoxiaeHue B npupone. dusnueckue u
XUMHUYECKUE CBOMCTBA Xkeje3a (B3aUMOJICUCTBHE C METaJIaMH, KUCIOTaMU U
cossimu). Oxcunael, ruapokcuasl u conu xkene3a(ll) m kenmesza(Ill): cocras,
CBOMCTBA U NOJIyYeHUe.

XUMUYECKUN OSKCIEPUMEHT: O3HAKOMJIEHHWE C o0pasllaMu METalioB u
CIJIaBOB, WX (U3NYECKUMU CBOWCTBAMHU; H3YYEHUE PE3YJIbTATOB KOPPO3UU
METAJZIOB  (BO3MOXKHO  HCIMOJIb30BAaHUE  BHUACOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUSl OKCUJIA KaJbLIUsl U HATPUS C BOJON (BO3MOXKHO HCIOJb30BaHUE
BHUJICOMATEPHUAIIOB); HMCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI; MPOLECCAa TOPEHUs
xKese3a B KUCIOopojie (BO3MOXKHO HMCIOJB30BaHUE BHICOMATEPHAIOB); TIPU3HAKOB
MPOTEKAHHUSI KAYECTBEHHBIX PEAKIMil Ha WOHBI (MarHusi, KajablUs, aTIOMUHUSA,



nuHka, xenesa(ll) u xxenesa(Ill), mequ(Il)); HaGmoneHne u ONMMcaHUE MPOIIECCOB
OKpallliBaHWsl IUIAMEHM MWOHAMM HaTpus, Kaaus M Kaiublus (BO3MOXKHO
UCIIOJIb30BAaHUE  BHUJIEOMATEpPHUANIOB); HcCcieloBaHue aM(pOTEPHBIX CBOWCTB
TUAPOKCUJA ATIOMUHUS M TUIPOKCHAA I[MHKA; PEHICHUE JKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHenme MeTauibl U UX COCIMHEHUSD.

Xumus u okpyscarowan cpeoa

Hosvle mamepuanvr u mexuonoeuu. Bewecmea u mamepuanvl 6
NOBCeOHEeBHOU dHCU3HU Yenoseka. Xumus u 300poeve. bezonacnoe ucnonvzosanue
gewecms U Xumudeckux peaxkyuu 8 owimy. Illepeas nomowp npu XumuuecKux
oorcocax u ompaenenusx. OCHOBbl IKONOSUYECKOU epamomuocmu. Xumuyeckoe
3aepsA3neHue OKpyxcaioueu cpeovl (npedeivbHas O0NnYCmuMas KOHYEHMpayusl
sewecms — I1J]K). Ponb xumuu 6 peutenuu 3K0102U4ecKux npooaem.

Ilpupoonvie ucmoynuxku yeneeo00po0oos (yeoivb, NpupooHbvlll 2as, Heghmy),
NPOOYKMbL UX NEPEepaboOmKU, UX POb 8 ObIMY U NPOMBIULEHHOCU.

Xumuueckuil dKcnepumenm. u3zyyeHue o00paA3y08 Mamepuaios (cmekio,
CNJIa8bl MEMAJLII08, NOJUMEPHbIE MAMePUAb).

MexknpeaMeTHbIE CBSA3H

Peanu3anys MeXIpeAMETHBIX CBA3E€M NP HM3y4YEHWHM XHMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK WU MOHATHUH, SBJISIOIIMXCS CUCTEMHBIMH I OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAYYHBIM (akT, rUIOTe3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIACCU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOIEHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHUE, IMAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3aps, IMPOBOJIHHKM,
HOJYIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUsS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ConHIIE.

buonorusa: ¢orocunTes, Abixanue, Ouocdepa, 3KocHcTEMa, MUHEPAJIbHbBIE
yA00pEeHHs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: armocdhepa, ruapochepa, MHUHEpaNIBI, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOIAeMbl€, TOIIMBO, BOJAHBIE PECYPCHI.

BrinosiHeHHe NPAKTHYECKHUX padoT

[Ipu mpoBeneHWH MPAKTUUECKOW pabOThI KaXAbId €€ ATal BBITIOJHSICTCS
oOyuatomumucs ¢ 3[IP BMecTe ¢ yuuTtenem u moj ero pykoroactBoM. Ha mocke
00s513aTeIbHO BBIBELIMBAIOTCS MTPaBUJIa TEXHUKU O€30MMaCHOCTH, COOTBETCTBYIOIIHE
JaHHOMY BHUAY pa0OThl, JaeTcs MpaBUibHAs 3alUCh (POPMYI M YKa3bIBA€TCS LENb



npoBeneHust padboTel. [lpm HEOOXOOUMOCTH [AeTCs BU3YAIbHBIM aITOPUTM
BBINIOJIHEHUS  3afaHusi. OTO  CIHOCOOCTBYET OCO3HAHMIO  OOYYAOIIMMUCS
BBINOJIHAEMBIX JEUCTBUU U MIOJIYYEHHOTO PE3yJIbTaTa.

IIpumMepHBIe KOHTPOJIBLHO-U3MEPHUTEIbHbIE MATEPHAJIBI 0 XUMHUH

Jl7is opraHu3anyy MpOBEPKH, yueTa U KOHTPOJIS 3HAHUH OO0ydJarouIuxcs 1o
IpeaIMeTy MPEAYCMOTPEHBI KOHTPOJBHBIE PaOOTHhI, CaMOCTOSATEIbHBIC PabOTHI,
3a4eThl, MPAKTUYECKHUE padoThl, TecTupoBaHWEe. OTHUM W3 METOJOB KOHTPOJIS
pe3ynbTatoB 00ydeHus: oOydaromuxcs ¢ 3[1P sBiseTcs MeTo moauBapuaTUBHOTO
IKCIIPECC-TECTUPOBAHMSI C KOHCTPYUPYEMBIMH OTBETaMH. ET0O OTIMYHMTETLHBIMU
YepTaMH SBIISTIFOTCSL  ONEPATUBHOCThH, BBICOKAs CTENEHb WHIWBHIYyaTIU3alUN
3HAHWM, CPABHUTEIHHO Majble 3aTpaThl BPEMEHH W TpyAa Ha MPOBEPKY OTBETOB
O0yJarOIITIXCsl.

st obyuaroruxest ¢ 3[1P Bo3MokHO n3MeHeHHe (HOPMYIUPOBKHU 33 aHHM
Ha «IOIIArOBYIO», aJanTaius MpejaraeMoro oOydaromiemMycss TeCTOBOTO
(KOHTPOJIBHO-OIIEHOYHOT'0) MaTepHalia: MCIOJIb30BAHUE YCTHBIX U TMHUCbMEHHBIX
WHCTPYKIIMH, YIPOIIEHUE JUIMHHBIX CJOXHBIX (DOPMYITHPOBOK HWHCTPYKIIUH,
pelieHrue C OMOpoM Ha alropuT™M, oOpasel], HCHOJIb30BAHUE CIPABOYHOM
uHpopmaIuu.

[INTAHUPYEMABIE PE3VJIbTATBI OCBOEHHMSA YUEBHOI'O ITPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

B uenom pesynbratsl ocBoeHus ooydaroniumucs ¢ 3[1P yuebHoro npeamera
«XuMHS» JOJDKHBI COBNAAATh C pe3yjbTaTaMU MPUMEPHON paboyeil mporpaMmel
OCHOBHOTO 00111eT0 0OpazoBanus. Hanbosee 3HAYMMBIMU SIBJISTFOTCS

JJMUYHOCTHBIE PE3YJBbTATDI:

MOTHBAIMsl K OOY4YeHHMIO MW  IICJICHANPaBJISHHONW  ITO3HABaTEIbHOU
JICITEIbHOCTH,

yCTaHOBKAa Ha OCMBICIICHHE JIMYHOTO OTIbITA, HAOIIOICHUHN 32 XUMUICCKIUMU
AKCIIEPUMEHTAMU;

OpUEHTAIMs Ha MpaBWia UHAUBUIYATBHOTO U KOJIJIEKTUBHOIO 0€30MacHOTo
MOBEACHUS NIPU B3aUMOJICCTBUU C XUMUYECKMMH BEIIECTBAMU U COCIUHEHUSAMU;

MPaKTUUECKOE H3y4YeHHue Tpodeccuid W TpyJa pas3juyHOTO pPojJia, B TOM
YUCJIe Ha OCHOBE TPUMEHEHHUS HM3Yy4aeMOro IPeIMETHOro 3HaHus (Harpumep,
Ja00paHT XUMHYECKOTO aHAJIN3a);

YBAKEHUE K TPYAY U pe3yibTaraM TPYAOBOU JEATEILHOCTH;

TOTOBHOCTh K OCO3HAHHOMY ITOCTPOCHHIO JAaJbHEUIIEH WHIAWBUAYAIbHOU
TpaekTopun oOpa3oBaHUsS Ha OCHOBE OPHEHTHPOBKM B Mupe mnpodeccuii u
poecCHOHANBHBIX MPEANOYTEHUH, YBAKUTEILHOTO OTHOIIEHUS K TPY/LY;

OCO3HAHUE CBOErO TIIOBEJACHUA C TOYKH 3pPECHUS OMNACHOCTH WU



0€e30MacHOCTH U1 ce0s WK JJIs1 OKPY>KAIOIIINX;

OCHOBBI JKOJIOTMUECKON KYJIbTYPbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTMUECKOTO MBILIUIEHNUS, HPUOOPETEHUE OIBbITa SKOJIOTMYECKU
OpPUEHTHPOBAHHON MPAKTHUYECKOH I€ATEIbHOCTU B )KU3HEHHBIX CUTYALINSX;

OCO3HaHUE MOCIEACTBUIM U HENPUATUE BPEIHBIX MPUBBIUEK (YHOTPEOIeHUS
aJIKOroJIsi, HAPKOTHUKOB, KypeHHus) M HMHbIX (opMm Bpena anst (U3HYECKOTO U
IICUXUYECKOTO 370POBbSI;

IPUHATHE PEIICHUM B JKM3HEHHOM CHTyalMM Ha OCHOBE IIepeHoca
MOJyYEHHBIX B XOJi¢ OOy4YEHHsS 3HAHWM B aKTyalbHYIO CHUTYallHIO, BOCIOJHSTH
nebuuT nHpopmMannu;

TOTOBHOCTh OTOMpaTh M UCIHOJB30BaTh HYXKHYIO HH(MOpManui B
COOTBETCTBHH C KOHTEKCTOM >KU3HEHHOU CUTYaIIHH.

METANPEAMETHBIE PE3YJIBTATDBI

Osnadenue YHUBEPCANbHbBIMU yueoHvIMu no3HagamenbHbIMU
oelicmeuamu:

BBISIBIISITH IPUYMHBI U CJIEJICTBUSI MPOCTHIX XUMHUECKUX SBJICHUI;

OCYIIECTBJISITh CpaBHEHHUE, KIACCU(PUKAIUIO XUMHUYECKHX BEIIECTB IO
3aJIaHHBIM OCHOBAHMSIM M KPUTEPUSIM JIJIsl YKA3aHHBIX JIOTHUECKUX OIEpaIluii;

CTPOHUTH JIOTHYECKOE CYXKICHHE IIOCJIE IMPEBAPUTEIBHOIO AHAIN3A,
BKJIIOYAIOIIIEE YCTAHOBJICHUE TPUYMHHO-CJICICTBEHHBIX CBS3EH;

BBISBIIATH JMe(UIATHI WHGOPMAINH, JAHHBIX, HEOOXOMAMMBIX JIJISI PEIICHUS
MOCTaBJICHHOM 3aJ1auM;

npeoOpa3oBbIBaTh MH(OpPMALMIO U3 OJHOTO BHJA B JApyrou (tabmuiyy B
TEKCT U Ip.);

co3/laBaTh, IPUMEHSTh U MPEeOOPa30BHIBATH 3HAKU M CUMBOJIbI, MOJACIH U
CXEMBI ISl pelieHs] y4eOHBIX U TT03HABATEIbHBIX 33/1a4 C TIOMOIIIBIO Me1arora;

C TIOMONIBIO Meaarora MPOBOJWTh XHUMHUYECKUN OMBIT, HECIOXKHBIN
HKCIIEPUMEHT, JJISI YCTAHOBJICHUSI OCOOEHHOCTEH OOBEKTa WU3y4deHUs, MPUUHMHHO-
CJICJICTBEHHBIX CBSI3€l U 3aBUCHMOCTEH 00BEKTOB MEKTy COOOM;

C TIOMOIIBIO TEJIarora Wik CaMOCTOSITENBHO (pOopMyTupoBaTh 0000IIEHUS U
BBIBOJIBI IO pE3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHWMHYECKHUX IMPOIECCOB U HUX
MOCJIECTBUS,

WCKaTh WU OTOMpaTh MHGOPMAIIMIO WM TaHHBIE U3 UCTOYHUKOB C YUETOM
MpEIOKEHHON YUeOHOM 3a/1auu U 3a/IaHHBIX KPUTEPUEB.

Osnadenue  yHUBEPCATbHLIMU  YUEOHLIMU KOMMYHUKAMUBHBIMU
oelicmeuamu:

OpraHU30BbIBaTh YUE€OHOE B3aMMOJICHCTBHE B rpymrne (OnpeaesisTh oOlue
LEJH, PACIPEACIISITh PO, JOTOBAPUBATHLCS APYT C APYTOM U T. 1.).

C TIOMONIBI0 MeAarora WM CaMOCTOSATEIbHO COCTaBJISITh YCTHBIE U
MMMCbMEHHBIE TEKCTHl C HCIOJIb30BAHUEM WIIIOCTPATUBHBIX MAaTepUajoB IS
BBICTYIUIEHUS MEpe]l ayAUTOPHEL;



OpraHU30BBIBaTh Y4€OHOE COTPYAHHUYECTBO U COBMECTHYIO NESTEILHOCTh C
YUUTEJIEM U CBEPCTHUKAMU; pabOTaTh WHIWMBHUIYAJIbHO U B TPYMIeE: HAXOIUTh
oOlee penieHue U paspeniaTth KOHQIMKTH Ha OCHOBE COTJIACOBAHHUS TMO3ULIUNA U
ydeTa UHTepecoB; (hOpMYIUPOBATh, APTYMEHTUPOBATh U OTCTAWBATh CBOE MHEHHE;

OLICHMBATh KaueCTBO CBOEro BKJaJa B OOIIMHA MPOAYKT, NMPUHUMATH U
pa3AeisTh OTBETCTBEHHOCTh U MPOSIBIIATH TOTOBHOCTh K MPEJOCTABICHUIO OTYETA
nepe rpynIou.

Osnadenue yHugepcanbHbIMU Y4eOHbIMU Pe2YIAMUCHBIMU OCUCH GUAMU:

oOHapykuBaTh ¥ (OPMYIHPOBATH YIEOHYIO MPOOIEMy, ONMPEACIATh IEb
y4eOHOM eI TENbHOCTH;

BJIaJICTh OCHOBAaMHU CAMOKOHTPOJISI, CAMOOIICHKH, NPUHSATUS PEIICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BBIOOpa B y4eOHOM W  TO3HABATEIBHOU
JEATEIIbHOCTH;

COOTHOCHTH CBOU JICUCTBUS C INIAHUPYEMBIMU PE3YJIbTATAMU, OCYILECTBIISITh
KOHTPOJIb CBOEH JIEATEIIBHOCTH B MPOLIECCE NOCTUKEHUS PE3yJIbTaTa, ONPEesiTh
CrocoOBbl  JIEWCTBUM B paMKax [MPEMIOKEHHBIX YCIOBUW U TpeOOBaHUA,
KOPPEKTUPOBATH CBOU JEHCTBUS B COOTBETCTBUU C U3MEHSIONIEHCS CUTYallUE;

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U IIPEAJIarath IJIaH €€ U3MECHECHUS;

OpEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NIPU PELICHUN
y4eOHOM 3a71a4H;

MMOHUMATh MIPUUYUHBI, IO KOTOPBIM HE ObLT TOCTUTHYT TPEOYEMBI pe3ynbTaT
JIEATEIIbHOCTH, ONPEACIATh MO3UTUBHBIC U3MEHEHUSI U HaIpaBJIeHUs, TpeOyrolre
nanbHeie padoThl;

OCO3HaHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €Er0 MHEHHUIO.

NPEAMETHBIE PE3YJIBTATDI
B cocraBe mnpenMeTHBIX pe3yJbTaTOB II0 OCBOEHHUIO 00S3aTEIBHOTO
CoJlep KaHMs, YCTAaHOBJICHHOTO JaHHOW MpuUMEpHOW paboueil mporpaMMon,
BBIJICJISIFOT: Hay4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI ACHCTBUM, crieruduuecKkue s
y4eOHOro mpenMera «XuMus», BUABl JACSITEIBHOCTH MO TMOJTYYECHUIO HOBOTO
3HAHMS, €r0 WHTEPIpETallH, MPeoOpa30BaHUIO U TMPUMEHEHUIO B Pa3UYHBIX
y4€OHBIX U HOBBIX CUTYyaITUsIX:
o IIPEACTABICHUE O 3aKOHOMEPHOCTAX M IO3HABAEMOCTH
ABJICHUM TPUPOABI, MOHUMAaHUE OOBEKTUBHOW 3HAYUMOCTH OCHOB
XUMUYECKOM HAyKW Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS,
KOMITIOHEHTa OOIIel KyJbTypbl W MPaKTUYECKOW AESTENbHOCTU
YeJloBeKa B YCIOBHUSAX COBPEMEHHOTO OO0IllecTBa; MOHUMAHUE MecTa
XUMHH CPEU IPYTUX €CTECTBEHHBIX HAYK;
o BJIAJICHUE OCHOBAaMM  IIOHATUMHOIO  ammapara u
CUMBOJIMYECKOTO  SI3bIKA XWMHH JJII  COCTaBlieHUss  (opmyin
HEOPraHMYECKUX BEIIECTB, YpPAaBHEHUM XUMHYECKUX peakiuil (c
OTIOpOM Ha aJrOpUTM Y4YeOHBIX JCWCTBUIA); BIaJCHUE OCHOBAMH
xumuyeckoil HomeHknatypel (IUPAC wu TpuBHManbHON) M yMeHHE



WCIIONIB30BaTh €€ JIA pelieHus y4eOHO-TIO3HABATEIbHBIX 3a7ad C
MOMOILBIO YYUTENS; YMEHUE KCIONB30BaTh MOJEIN AJiA OOBSICHEHUS
CTPOCHMSI aTOMOB M MOJIEKYJl IO alrOpuTMy C OIIOpOMl Ha
OTIPE/ICIICHHS;

o MPEACTABIICHUE O CHCTEME XHWMHYECKUX 3HAHUU U
YMEHHE C TIOMOIIBI) YYHUTEIS HPUMEHSTh CUCTEMY XUMHUYECKUX
3HAHUW [  YCTAHOBJICHUSI B3aUMOCBSI3€H MEXAY H3yUYCHHBIM
MaTepualioM W TMpHU MOJYYCHUH HOBBIX 3HAHUU, a TAaKXKe B Mpoliecce
BBITIOJIHCHMSI y4EOHBIX 3aJaHuil W Tpu paboTe ¢ HCTOYHUKAMH
XUMUYECKON HHPOPMAITIH, KOTOPask BKIIIOYACT:

BOKHEHIINE XUMUYECKUE MOHATHS: XUMUYECKUIN 3JIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, MPOCTOE M CII0KHOE BEUIECTBO, OJHOPOJHAS M HEOJHOPOJHAS CMECH,
OTHOCHUTEJIbHBIE aTOMHASI U MOJIEKYJISIpHAs MAacChl, KOJUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIPHBIA 00beM, OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb (CpeHss),
XUMUYECKasi PEAKLHUs, PEaKIUU COCIUHECHUS, PEaKUUU PA3JI0KEHUS, peaKUuu
3aMEIeHUs, pPEaKIuu OoOMeHa, TerioBod dH(PGEeKT peakiuu, HSK30- U
SHIOTEPMUYECKHE PEAKLINH, PACTBOP, MAccoBas JI0JS XUMHUYECKOTO 3JIEMEHTa B
COCIMHEHUH, MAaCcCOBasl JI0JIsl M MPOIEHTHAs] KOHIEHTpaIlUsl BEIIECTBAa B PaCTBOPE,
AIpO aToMa, JJIEKTPUUYECKUI CJIOM aToma, aTOMHas OpOuTalb, paguyc aroma,
BAJICHTHOCTh, CTENEHb OKUCJIEHUS, XUMHUYECKasl CBA3b, DJIEKTPOOTPUIIATEIBLHOCTD,
MOJISIpHAsl U HETIOJISIpHAs KOBAJICHTHAs CBSI3b, HIOHHAS CBS3b, METAJJINYECKAs CBS3b,
KpUCTAJTMYECKasl pelieTka (aToMHasi, UOHHAs, METaJIMYecKasi, MOJEKYJsIpHas),
WOH, KaTHUOH, AaHUOH, OJJEKTPOJIUT W HE DJJIEKTPOJIUT, DICKTPOJIUTUYECKAs
JMCCOLUALINS, PEaKIMd HMOHHOrO OOMEHa, OKHUCIUTEIbHO-BOCCTAHOBUTEIIHHBIC
pEaKiuu, OKHUCIUTEIb M BOCCTAHOBUTEIb, OKHUCJIEHHE U BOCCTAaHOBJICHHUE,
AJIEKTPOJIN3, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMBbIE PEaAKIUH,
CKOPOCTh XMMHUYECKOW pEeaKkIuu, KaTallu3aTop, MPeAeabHO JAOMyCTUMAas
kouuentparus (I1J1K), koppo3ust MmeTamioB, CIIaBsbl;

OCHOBOIIOJIATAlOIIME  3aKOHbl ~XUMHH: 3aKOH COXPAaHEHUS  MAacCChl,
[Tepnonnueckuii 3axkoH . 1. MenaeneeBa, 3aKOH IMOCTOSIHCTBA COCTaBa, 3aKOH
ABoranpo;

TEOPUU XUMUU: ATOMHO-MOJICKYJISIpHASI TEOPHSI, TEOPUS IJIECKTPOTUTUIECKON
JIMCCOLMAIINK, a TaKXKe MPEACTaBICHUS O HAyYHBIX METOAaxX IO3HAHUS, B TOM
YHUCIIe AKCIEPUMEHTATBHBIX U TEOPETUUECKUX METOAaX MCCIIEI0BaHUs BEIIECTB U
M3YUYCHUS] XUMUYECKUX PEaKIni;

° IIPEJICTABICHUE O NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB (paguyc aToMma, 3JIEKTPOOTPULIATEIHHOCTS),
MPOCTBIX M CIOXHBIX BEIIECTB OT TMOJOXKEHUSI DJJIEMEHTOB B
[lepuoguueckoit cucreme (B MaiblX MEpUOJAX U TJIaBHBIX
MOATPYIINAX) U AJICKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHSTH
CBSI3b MMOJIOKEHUS 31eMeHTa B [lepuoandeckoii cucteme ¢ YuCIOBbIMU
XapaKTepUCTUKAMHU CTPOEHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB
(cocTtaB m 3apsj sijapa, oOllee YUCIO IJIEKTPOHOB), paclpeeaeHueM



AJEKTPOHOB IO JHEPreTHMYECKMM YPOBHSM AaTOMOB MEPBBIX TPEX
NepUOJIOB, Kalus W KalblMs; KIAacCU(DUIMPOBATH XUMHUYECKUE
AJIEMEHThl C OMNOpOMl Ha ompeAesieHus (QU3NYECKOro CMbICia
U(POBBIX JAaHHBIX TEPUOUYECKOMN TaOIUIBI;

o yMEHUE KIacCU(PUIMPOBATh XUMHUYECKUE DJIEMEHTHI,
HEOPraHUYECKHUE BEIIeCTBAa UM XMMHUYECKHE PEAKIMU C OMOpOoM Ha
CXEMBI; ONPENIENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMUYECKHUX
AJIEMEHTOB, BHUJl XHUMHYECKOH CBS3M W THUIN KPUCTAJLUIMUECKOM
CTPYKTYpPbl B COCIMHEHUSIX, 3apsij MOHA, XapaKTeP CPellbl B BOJHBIX
pacTBopax BemecTB  (KUCJIOT, OCHOBaHUM), OKHUCIHTEIb U
BOCCTaHOBUTEJb 10 AJITOPUTMY YUEOHBIX JEHCTBUI;

o YMEHHE XapakTepu3oBaTh C OINOpPOM Ha  CXEMY
¢u3nuecKkue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO,
030H, BOJIOpOJ, rpaduT, aiMa3, KpeMHUH, a30T, Gocdop, cepa, XJop,
HaTpUM, Kaaui, MarHui, KaJbllUi, aJIIOMUHUNA, YKEJI€30) U CIIOKHBIX
BEIIECTB, B TOM 4YHCJIE HUX BOJHBIX pacTBOPOB (BOJa, aMMHAK,
XJIOPOBOAOPO, CEPOBOAOPOA, OKCHUJBI U THAPOKCHABI MeTauioB I -
ITA rpynn, amomunusi, meau (I1), uunka, xeneza (II u I1I), okcuab
yriepona (II u IV), xpemnuss (IV), azota u dochopa (III u V),
cepsl (IV u VI), cepaucras, cepHasi, a3oTucras, azotHasi, pocdopHasi,
yroJibHasi, KpEMHHEBAsi KUCIIOTa U UX COJIM); OMUCHIBATH C OMOPOM Ha
mJjaH W KIIOYEBBIE  CJIOBA; YMEHHME  MPOTHO3UPOBATH U
XapaKTepru30BaTh CBOKMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHHSI TMOCJIE MPEABAPUTEILHOIO aHalu3a MOJl PYKOBOJCTBOM
nejgarora, NMPUMEHEHUE BEIIECTB B 3aBUCHUMOCTH OT HUX CBOMCTB,
BO3MOKHOCTh MPOTEKAHUS XUMUYECKHX MPEBPALICHUN B Pa3IUYHBIX
YCJIOBUSIX, BIUSIHAE BEIIECTB U XUMUYECKHUX MPOLIECCOB HA OPraHU3M
YeJI0BEKa M OKPYKAIOMIYI0 TPUPOIHYIO CPEY;

o YMEHHE COCTaBJSITh IO 00pasily, CXeMe, alrOpUTMy
y4eOHBIX AEHCTBUI MOJEKYJISIPHbIE U MOHHBIE YPABHEHUS peakuuil (B
TOM YHCJI€ peakuuii HOHHOrO OOME€Ha U  OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUN), WUTIOCTPUPYIOIIUX XUMHUYECKHUE
CBOWCTBA M3YYEHHBIX KJIacCOB / rpyIN HEOPraHMYECKUX BEINECTB, a
TaKXe MOATBEPKAAIOIIUX TeHETUYECKYIO B3AUMOCBS3b MEK1y HUMH;

o YMEHHE BBIUUCIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U
MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJI0 XUMUUYECKOTO JIEMEHTA
B COEJIMHEHHMH, MAacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOJIMYECTBO
BEIIECTBA U €ro Maccy, 00ObEM ra3oB ¢ OMOpoil Ha o01IMe GOpMYIIbL;
yMEHHUE TTPOBOJAUTHL PACUETHI 10 YPABHEHUSIM XUMUUYECKUX PEaKIUi U
HaxOJUTh KOJIMYECTBO BEIIECTBA, 00bEM M MAaCCy pPEarecHTOB WM
MPOJYKTOB pEAKIMU C OMOpodM Ha oOpasel, ajiropuT™M Y4eOHBIX
JICHCTBUM,



o BIIQJICHUE OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHUS
(HaOmronieHe, U3MEpEeHue, HSKCIEPUMEHT, MOJECIUPOBAHUE) TIPH
U3YYCHUU BEIIECTB U XMMHUYECKUX SBJICHUA C OMOPOW Ha aJlfOPUTM
yueOHBbIX JeHCTBUN; yMmeHue CchOopMylIupoBaTh MpolieMy U
PEIJIOKUTh IyTH €€ PEIICHUs C MOMOIIBIO Me/larora; 3HaHUE OCHOB
Oe3omacHOil pabOTBHl C XUMHUYECKHMMH BEIIECTBAMU, XUMHUYECKOU
MOCYZOU U JIabopaTOPHBIM 000PYA0BaHUEM;
. HAJIMYME TPAKTHYECKUX HABBIKOB IUIAHUPOBAHUS U
OCYIIECTBIICHUS CIEAYIOUMX XHUMHUYECKUX OKCIEPUMEHTOB TIOJ
PYKOBOJICTBOM YYMTENI C OOCY)XJICHHEM IUlaHa paldoThl WM
COCTaBJICHHEM TaOJUIIbI:
U3Yy4YEeHHE U OlrcaHue (PU3NIECKUX CBOMCTB BEIIECTB;
O3HaKOMJIEHUE C GU3NMUECKUMU U XUMUUECKUMHU SIBJICHUSIMU;
OTIBITHI, WJUTFOCTPUPYIOLTUE TPU3HAKH MPOTEKAHUS XUMUYECKUX PEAKITUH;
U3y4EHUE CIIOCOO0B Pa3AeeHUs] CMECEI;
MOJTy4eHHe KUCIOPOa ¥ U3y4eHHE €r0 CBOMCTB;
MOJTy4YeHHE BOJIOPOa U U3YUYCHHE €r0 CBOWCTB;
MOJTyYeHHUE YTIIEKUCIIOTO Ta3a U U3yUYeHUE €r0 CBOWCTB;
MOJydYeHHEe aMMHUaKa U U3y4eHHe ero CBOMCTB;
IIPUTOTOBJIICHUE  PACTBOPOB  C  ONPENEICHHOW  MacCoOBOM  JOJIEU
pPacTBOPEHHOTO BEIIECTBA,
UCCJICIOBAHUE U OINMCAHHE CBOMCTB HEOPTAHMUYECKUX BEIIECTB Pa3IMYHBIX
KJIACCOB;
NpUMEHEHUE UHIMKATOPOB (JJaKMyca, METUJIOpaHka 1 peHondrarenHa) s
OTIpEJICIICHHS XapaKTepa CPeJlbl B paCTBOPAX KUCIIOT U IIEJIOUECH;
U3YYCHHE B3aMMOJICUCTBUS KUCIOT C METaJlaMH, OKCHUJAMU METaJUIOB,
pPacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;
MOJIyY€HHE HEPACTBOPUMBIX OCHOBAHHIA;
BBITECHEHHE OJIHOTO METaJuIa JPYTUM U3 PacTBOpa COJIH;
uccaenoBanne aM(pOTEPHBIX CBOMCTB THAPOKCHIOB ATFOMUHUS 1 ITUHKA;
pelIeHrne OKCIEPUMEHTANBHBIX 3adad 1Mo TemMe «OCHOBHBIE KIIACCHI
HEOPTaHUYECKUX COCTMHECHUN,
pelIeHre DJKCIEPUMEHTANBHBIX 3alad 10 TeMe «DIEKTPOIUTHYECKas
JTUCCOLIAITUSY,;
pelIeHre IKCIEPUMEHTATIBHBIX 3a7a4 Mo Teme «BakHelme HeMeTabl |
WX COCTUHEHUS;
peIIeHre dKCIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIme MeTaJlIbl U UX
COCIIMHCHUS;
XUMUYECKUE DKCIEPUMEHTHI, WJUTIOCTPUPYIONIUE TPU3HAKUA TMPOTEKAHUS
peaKIuii HOHHOTO 0OMEHa;
KaueCTBCHHBIC PEAKIIMU Ha MPHUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HOHBI:
xJjopua-, OpomMua-, Moaua-, cyibdar-, pocdar-, kapOOHAT-, CHUIMKAT-AaHUOHBI,
T'HJIPOKCHJI-UOHBI, KATHOHBI aMMOHHUSI, MarHusl, KaJbl¥s, aJlOMUHUS, jkee3a (2+)



u xene3a (3+), menu (2+), HMHKa;
yMEHHUE TMPEACTaBIATh pe3yibTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNIbCTB, IPAPUKOB U TAOJIUIL U BBISBIISATH SMIIUPUYECKHE 3aKOHOMEPHOCTH;

o BIaJCHUE TMpaBUjiaMu Oe30macHOro OOpalieHust C
BELIECTBAMHU, HCIOJIb3YEMbIMU B TTOBCEIHEBHON JKU3HHM, a TaKKe
MpaBUjaMu  TIOBEIEHUS B IENIX COEpeeHUs 370pOBbI W
OKpY’Karolel NPUPOAHON Cpelbl; MOHMMaHUE Bpeaa (OMacCHOCTH)
BO3/ICICTBUSI HA KUBBIC OPraHU3MBI ONPEICIICHHBIX BEIIECTB, a TAKKE
CrIOCOOOB ~ YMEHBIIEHUS W  OPEAOTBpallleHUsT HX  BPEIHOTO
BO3/ICICTBUSI; MOHUMAHUE 3HAYCHUS KUPOB, OEIKOB, YIJIEBOJOB IS
OpraHu3Ma 4eJOBEKa;

o BJIAJCHUE  OCHOBAaMH  XHMMHUYECKOM  TI'PaMOTHOCTH,
BKJIIOYAIONIEH yMEHHE TMPaBUJIBHO  HCIOIb30BaThb H3YUYCHHBIC
BEIIECTBA U Marepuaibl (B TOM 4YHUCJE, MUHEpaJbHbIC YI0OpEeHus,
METaJIbI ¥ CIUIaBBI, MPOAYKTHI EPEPAOOTKU MPUPOIHBIX UCTOYHUKOB
YIJIEBOJIOPOAOB (YIJIsl, MPUPOAHOTO Ta3a, HepTH) B OBITY, CETLCKOM
XO034MCTBE, Ha TMPOU3ZBOJACTBE, YyMEHHUE TMPUBOJUTH MPUMEPHI
MPaBUJIBHOTO UCIOJIH30BAHUS U3YUCHHBIX BEIIECTB U MAaTEPUAJIOB;

o YMEHHE  YCTaHABIMBAaTh  CBSI3M  MEXKAY  pPEabHO
HAOJIOMAEMBIMA ~ XUMUYECKUMHU  SIBIICHUAMH W TIPOLIECCAMH,
NPOUCXOMAIIMMA B MaKpO- U MHUKPOMHUPE, OOBSCHATh NPUYUHBI
MHOT000pa3usi BEUIECTB; YMEHUE UHTETPUPOBATh XUMUYECKHUE 3HAHUS
CO 3HAHUSIMU JPYTUX Y4€OHBIX MPEIMETOB C TOMOIUIBIO ME1arora;

o MPEICTABIICHHUE 0 cepax npodeccruonanbHOM
NEATeIbHOCTH,  CBSI3aHHBIX C  XUMHEH U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JOCTHKEHUAX XMMHUYECKON HAYKH;
HaJIMyue OMbITa PabOThl C Pa3IMYHBIMU UCTOYHUKAMU WHOOpMaALIUU
M0 XUMHM (HayqHO-TIOMYJIIpHAsl TUTEepaTypa, CIOBapH, CIIPaBOYHUKH,
WHTEPHET-PECYPChl) C OMOpPON HA QIrOPUTM: yMEHHE OOBEKTUBHO
OlleHMBaTh MH(POPMAIMIO O BEIIECTBAX, WX MPEBpAIICHUAX U
IPaKTHYECKOM TPUMEHECHUH.

TpeGoBanuss K mNpeAMETHBIM pe3yabTaTaM OCBOCHHS Y4eOHOro
npeamera «XuMHUsD, pacnpeeseHHbIe 110 roAaM 00y4YeHust

Pe3ynbrarsl o rogam (GopMyIHpyrOTCs MO MPUHLMITY JO0OABICHUS HOBBIX
pEe3yabTaToOB OT I'0J1a K IOy, YK€ Ha3BaHHbIC B NPEIBIAYIINAX rofax MO3UINH, KaK
paBuiIoO, JOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yiIbTaThl OUEPETHOTO
roJia N0 YMOJITYAHHUIO BKIIIOYAIOT PE3YNbTAThI MPEABIAYIIUX JIET).

8 KIIACC

PaCKpbBIBATh CMBICJI OCHOBHBIX XHUMHUYCCKHUX TMOHSTHM: aTOM, MOIJICKYJIA,
XUMUYECKUH 9JIEMCHT, IIPOCTOC BCUICCTBO, CJIOKHOC BCIICCTBO, CMCECh
(OI[HOpOI[HaH u HGOI[HOpOI[HaH), BaJICHTHOCTb, OTHOCHUTCJIbHAas1 AaTOMHasA1 H



MOJIEKYJISIpHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAasi Macca, MaccoBas
JI0JII XUMUYECKOT'0 3JIEMEHTa B COCAMHEHUH, MOJIIPHBIN 00BEM, OKCU, KUCIIOTA,
OCHOBAHHE, COIIb, 21eKMPOOMPUYAMETbHOCHb®, CTETICHb OKHCIICHHS, XUMUIECKas
peakius, KiaccupuKaiusa peakuid: peakiiui COSIUHEHUs, PEaKIUU Pa3IoKeHUs,
peaklMy 3aMEeIEHHUs, PEeakluu OOMEHa, JK30- M JHAOTEPMHUYECKUE PEaKIINH;
mennosou 3ggexm peakyuu; SIpO aTOMa, IEKTPOHHBIM CJIOW aroMa, aToOMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IMOJSIpHAs H HENoJspHas
KOBaJICHTHAsI CBSI3b, MOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasi J0Js
BelllecTBa (IPOLICHTHAsI KOHIIEHTpAIUsi) B pacTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATHH (cM. 1. 1) 1
MPUMEHSITh 3TU TIOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAILICHUII;

HCITOJIH30BaTh XUMUYECKYIO CHMBOJIUKY ISl COCTABIICHUS ()OPMYJT BEIIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUECKUX PEAKIINMA, dJICKTPOHHOTO OanaHca;

OTpEENATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHMUSIX;
CTENIEHb OKHCIICHUS DJJIEMEHTOB B OWHApPHBIX COEIMHEHUAX C OMOpOM Ha
ONpENICNICHNs, B TOM YHCII€ CTPYKTYPUPOBAHHBIE; MPUHAIEKHOCTh BELIECTB K
OTIpEJICIEHHOMY KJIACCY COEIMHEHMH Mo (opmynaM; BHUJ XUMHYECKOU CBS3H
(KoBaJICHTHAs! M HIOHHAsI) B HEOPTaHUYECKUX COCTMHECHUSIX;

UMETh MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM, YMETh C MOMOILBIO
YUUTENS] MPUMEHATH CHUCTEMY XUMHYECKHMX 3HAHUW, i1 YCTaHOBJICHUS
B3aMMOCBSI3M MEXy U3YYEHHBIM MaTEPUAJIOM U MPHU MOJTYyYCHUH HOBBIX 3HAHUH, a
TaKke Npu paboTe ¢ UCTOUHUKAMU XUMHUUYeCcKoN nHpopMmannu. OpUeHTUPOBATHCS
B TMOHATHSX M ONEpUpOBaTh HUMH Ha 0a30BOM ypOBHE, MNPUMEHSTH MpHU
BBITIOJTHEHUN YYEOHBIX 3aJaHU M PEIICHUHM PACUETHBIX 3aJa4 C ONOpoll Ha
QITOPUTM yUEOHBIX JEUCTBUN M3YUYCHHBIC 3aKOHBI M TEOPUU: 3aKOH COXPAHCHUS
Mmaccel, [lepuognueckuii 3akon .M. Menaeneesa, sakon nocmosancmea cocmasa,
3aKOH ABOrajipo; aTOMHO-MOJIEKyJspHas Teopusi. COOTHOCUTH OOO3HAYEHUS,
KOTopble uMmeroTcs B Tabmuie «llepuoandeckasi cucteMa XUMHUYECKUX DJIEMEHTOB
. . MenngeneeBa» ¢ UYHWCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YUCIO SJIEKTPOHOB U
pacrpeaereHue Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIMPOBATh XWMUYECKHE JJIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA;
XUMHUUYECKUE peakiuu (10 YUCITY U COCTaBY yYACTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TeIwoBOMY H(d@eKTy, MO0 HU3MEHEHHUIO CTENEHH OKHUCIEHUS XUMHYECKUX
AJIEMEHTOB) C OMIOPON HA CXEMBI;

XapaKTepru30BaTh (OMHUCHIBATh) OOIIME XHWMHYECKHE CBOWCTBA BEIICCTB
pPa3IMYHBIX KJIACCOB, TOMATBEPXKJIasl OMUCAHHWE TMPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUMN C ONIOPOU HA CXEMBI;

POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX COCTaBa U
CTPOCHUS; BO3MOKHOCTH MPOTEKAHHSI XMMHUYECKUX MPEBPAlICHUN B Pa3IUUYHBIX
YCIIOBUSIX TIOCJIE MPEABAPUTEIHHOTO OOCYKIEHUS C TIEAaroroM;

2
3H€CI) " Jajgee KypCuBOM 0003HaYar0TCs IUIaHUPYCEMBIC TPEAMETHBIC PE3YyJIbTaThl, KOTOPbBIC MOT'YT OBITH
MOTCHIHAJIBHO JOCTUT'HYThBI O6y‘laIOIlII/IMCH C 3HP, HO HE SBIISIOTCS 00S13aTEIbLHBIMU.



BBIUHCJISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYEO U MOJISIPHYFO MAacCChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMeHTa 1Mo (opMyse COEIUHEHUS; MACCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE; MPOBOJAUTH PACYETHI MO YPABHEHUIO XHUMHUYECKOU
peaKkuuy ¢ OOpOM Ha alrOPUTM;

IPUMEHSITh OCHOBHBIE ONEPAIMU MBICIUTEIBHON AEATEIbHOCTH — AHAIHU3 U
CUHTE3, CpaBHEHHUE, 000O0IIeHUE, cucTeMaTh3alus, KiacCuUKalus, BBISBICHHUE
MPUYUHHO-CJIEACTBEHHBIX CBSI3€ — I W3Y4YEHHS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUi; €CTeCTBEHHO-HAYUYHbIE METOJbI MTO3HAHUSI — HAOJIOJICHHUE,
U3MEPEHHUE, MOJEIUPOBAHUE, OSKCHEPUMEHT (peanvHblli U MbICIeHHbI) TOJ
PYKOBOJICTBOM MEAArOra;

CJIeIOBATh MpaBUjIaM IMOJIb30BAHMS XUMUYECKON TIOCYZI0M U 1a00paTOpHBIM
000pyIOBaHUEM, a TAK)KE MpaBUIIaM OOpAIICHHs C BEUIECTBAMH B COOTBETCTBHUH C
MHCTPYKIMSIMA TIO BBINIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO
MOJIYYCHUIO U COOMpAHUIO0 Tra3000pa3HbIX BEHIECTB (BOJIOpOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA; IUIAHUPOBAaTb W NPOBOAUTH XHUMHUYECKHME OKCIIEPUMEHTBI 10
pAaclO3HABAHUIO PACTBOPOB MIECJIOYEH M KHUCJIOT C IIOMOIIBK) HMHAUKATOPOB
(;makmyc, geHondranenH, METUIIOPAHK U JIP.), TMOATBEPKAAIOIMINX Ka4eCTBEHHBIM
COCTaB HEOPraHMYECKUX BEHIECTB (KAUECTBEHHbIC pEAKIUU HAa HOHBI) MO
PYKOBOJACTBOM II€Jarora.

9 KUJIACC

PacCKpbhIBATh CMBICII OCHOBHBIX XHMHWYECKUX TOHATUH: XHUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHHOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, AJIECKTPOOTPHUIATEIBHOCTh, CTEINEHb  OKHUCJICHUS,
XUMUYECKasl PEaKIUs, XUMHUYECKas CBs3b, mMenniogou d¢pgexm peaxyuu,MOb,
MOJISIPHBIN 00BEM, PacTBOpP; DIEKTPOJIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUECKAS
JUCCOIIMAITS, PEAKIIMM MOHHOTO OOMEHa, KaTalu3aTop, Xumuieckoe pagHosecue,
obopamumvie u Heobpamumsle peaxyuu, OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC
pEaKUUH, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCIEHUE W  BOCCTAaHOBJICHUE,
aloTponusi, aM(OTEpHOCTh, XUMHUYECKas CBS3b (KOBAJIGHTHAs, WOHHA,
METAJIMYECKAs), KPUCTAUIMYECKasi PEIIETKA, KOppo3us Memanios, Cniasbl,
CKOpOCMb Xumudeckou peaxkyuu, npenenabHo pomyctumas konuentpamus (I[11K)
BEIIIECTBA;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (cM. 1. 1) 1
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

UCIIOJIb30BaTh 3HAKW U CUMBOJIBI JIJIs (DUKCAIIMKU PE3yJIbTaTOB HAOJIIOJACHUH,
cocTaBlieHUss (OpMyJsl BEHIECTB U YpPaBHEHHM XHWMHUYECKUX PEaKIUM, 3amucu
JAHHBIX  ycloBUM 3amad. lcmonb3oBath  00O3HAUECHHS, UMEIOIIUECS B
[lepuonuueckoit cucreme u TabIUIE pACTBOPUMOCTH KHUCIOT, OCHOBAaHHUM U COJieH
B BOJIE ISl BBITIOJIHEHUS 3aJaHUM.

ONPEAEIATh BAJIEHTHOCTh U CTEIIEHb OKUCIICHUS XUMHUYECKHUX JIEMEHTOB B
COEQMHEHUAX PA3IMYHOIO COCTaBa; NMPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY



KJIacCy  COEQUHEHHUM C ONOpod Ha  ONpEACNeHUs, B TOM  UHCIE
CTPYKTYpUPOBAaHHbIC, BHUIbl XHMHUYECKOW CBsA3M (KOBaJICHTHas, HOHHas,
MeTaJJTUYeCcKasi) B HEOPTaHMYECKUX COCIMHEHUSX; 3aps]l MOHA IO XHMHYECKON
dbopmylie; xapakTep cpeabl B BOJHBIX pPacTBOpax KHUCIOT W IIEJIoYeH, mun
KPUCMANIUYECKOU PeulémKu KOHKPEMHO20 eulecmead,

packpbiBath cMbIica [lepuommueckoro 3akona JI.MI. MengeneeBa u
JIEMOHCTPHUPOBATh €r0 MOHUMAHUE: ONUCLIBAMb U XAPAKMepu3068ams TaOINYHYIO
dopmy Ileprogudeckoil cUCTEeMbl XUMHUYECKHX 3JIEMEHTOB. Pa3NyaTh IMOHSATHUS
«rnaBHas noArpymmna (A-rpymnmna)» u «mobouynas noarpynmna (b-rpynmna)», mansie u
OonpIIiE  TIEPUOJBI; coomHOCUmMb  O0O3HAYCHHS, KOTOPBIE WMEIOTCS B
MEPUOTNYECKON TaONHIE, C YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB W 3aps] fAlipa, OOIlEe YUCIO DJICKTPOHOB H
pacrpeiesieHue UX M0 AJIEKTPOHHBIM CIIOSIM); 00BbACHAMb 00IME 3aKOHOMEPHOCTH
B M3MEHCHMHM CBOMCTB XMMHYECKHUX D3JIEMEHTOB M MX COCJAMHCHHI B Mpejaenax
MaJIbIX TIEPUOJIOB U TJIABHBIX MOATPYIIN C YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTaHMYECKHUE BEIECCTBA;
XUMHYECKHUE PEAKIIUU (TI0 YUCITY M COCTaBY Y4acCTBYIOIIUX B PEAKIIUM BEIIECTB, 1O
TerioBoMy 3(h@eKxTy, MO HU3MEHEHUIO CTENEeHEW OKHUCICHHS XUMHYECKHX
AJIIEMEHTOB) C OTIOPOM HAa CXEMBI;

XapaKTepru30BaTh (OMHUCHIBATh) OOIIME M CHEIU(PHUYICCKUE XUMHUYECCKUE
CBOMCTBa BEIIECTB PA3IMYHBIX KJIACCOB, IMOJTBEPXJIasi ONHCAaHUE MPUMEPaAMHU
MOJIEKYJISIPHBIX Y MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUM C
OTNIOPO HA CXEMBI;

COCTaBJIATh YPABHEHUS JICKTPOIUTHICCKON JUCCOIUALIMY KUCIIOT, IIeJI0Yei
U COJIel; TOJHBIE W COKpalI€HHbIE YpaBHEHUS pEaKIMi HOHHOTO OOMEHa;
YpaBHEHUSI peaKIui, MOJATBEPKIAIOIINX CYIIECTBOBAHUE TI'E€HETUYECKOW CBS3U
MEX1y BEIIECTBAMM Pa3JIMYHBIX KJIACCOB;

PacKpbhIBaTh  CYIIHOCTh  OKHUCJIWTEJIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIni;

IPOTHO3UPOBAaTh CBOMCTBA BEHIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS;
BO3MOYKHOCTH NMPOTEKAHUSI XMMUUYECKUX MPEBPAICHUN TOCJE MPEaBAPUTEIHLHOTO
00CYXIEHHUS C TIearorom;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
MaCCOBYIO JIOJI0O XHMHUUYECKOTO 3JIeMEHTa Mo (opmyJie COSAUHEHUS; MacCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE; MPOBOJUTH PACUYEThl MO YPaBHEHUIO XUMHYECKOU
peakuuu ¢ ONOPOM Ha aJrOPUTM;

CJIe0BaTh MpaBUJIaM TOJIb30BaHUS XUMUYECKOM MOCYA0M U J1aO0paTOpHBIM
o0opy1I0BaHUEM, a TaKXKe MpaBUjiaM 0OpaIlleHHs C BEIIECTBAMU B COOTBETCTBUHM C
WHCTPYKIMSIMUA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB IO
TIOJIYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (AMMHAKa U YTIAECKUCIIOTO Ta3a);

MPOBOJIUThH PEAKIIMH, MOITBEPKIAIOIINE KAaUeCTBEHHBIM COCTaB Pa3IMYHbBIX
BEII[ECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHA- OpOMUI-, HOIUI-, KapOOHAT-,
docdar-, cuwimmkar-, cynbdar-, THUIPOKCUA-HOHBI, KaTUOHHI aMMOHHS M HOHBI



M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
BEIECTB;

IPUMEHSTH OCHOBHBIEC ONEPALMH MBICTUTEIBHONU JEATEIbHOCTH — aHAIIU3 U
CUHTE3, CpaBHEHHME, O0O0O0OIlEeHHEe, CHCTEMAaTU3allhi0, BBIABICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBSI3€W — JIJISl U3YUEHHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIUi;
€CTECTBCHHO-HAYYHbIC  METOIbl  TO3HaHWS —  HAONIOACHHE, HU3MEpEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICITICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yruyOneHne 3HAHUMA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

INOYPOYHOE IIVIAHUPOBAHMUE 8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
pecypcsbl
1 IIpeamer xumun. Poiap XUMUHU B KU3HA 1 bu6mmoreka [IOK
yeJoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE 0 METOAAX TO3HAHUS B XUMUU 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuna
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . bumep https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [JOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUHA
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBo# 3 PexT XuMUIeCKOoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacwieHHEBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. P phl- https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHe okucneHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBSI3b

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Jlara
Ne uudgposbie
Tema ypoka Be Koutrpoasn  IIpakTnuyeck  H3y4e
n/n oOpa3oBaTe/ibHbIE
ero  bie padoTrsl  He padoThI HHUSA
pecypcsbl
[lepuonnueckuii 3akoH. [lepuoauueckas cucrema bubnnoreka [HOK
1 1
xumMuueckux diaemenToB . . MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 1 bubnuorexa [JOK
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buasl xuMuueckoii CBA3U U TUIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme «IloBropenue u
5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 1 1
KJ1acca»
6 Knaccudukanms XumMuueckux peakiui 1mo 1 bubnunorexa [JOK
pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHYECKOW PEaKIINH.
7 [ToHsiITHE O TOMOTE€HHBIX U F€TEPOTEHHBIX 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaKIusax
[TonsiTHe 0 XMMHUUECKOM paBHOBeCUU. DAKTOPBHI,
8 BIIUSIONINE HA CKOPOCTh XMMHYECKON peakiuu 1 1 bubmmorexa [OK
P b https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO PABHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE PEAKIIMU 1 bubmmorexa [OK
P https://m.edsoo.ru/00adcade
10 Teopus 2EKTPOIUTHYECKON TUCCOLMALINN. 1 bub6nuorexa [IOK
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CunbHbIe U clladble AIEKTPOITUTHI

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

bu6mmoreka [IOK

11 Hounrie ypaBHEHUS peakIuii
yp peartl https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT ¥ OCHOBAHHH B
12 CBETE MPEACTABIEHNI 00 3IIEKTPOIUTHIECKOM bubmorexa LOK
peat p https://m.edsoo.ru/00add5d8
JMCcCoIMaIii
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNI 00 DIIEKTPOIUTHUYECKON bubmnorexa [IOK
pea R https://m.edsoo.ru/00add8b2
JMCcCoLa i
14 ITousgTHe 0 THAPOIN3E COIEH bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O0001Ienne U cucTeMaTH3alnsl 3HAHAN
= 1 https://m.edsoo.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenue bubnnoreka [JOK
AKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
Konrtponsnas padora Ne2 o teme
17 «ONEKTPOJIMTHYECKAs TUCCOIIMAIIN. XUMHUUYSCKHE bubmorexa HOK
p g HHATHA. https://m.edsoo.ru/00addec0
PEaKIuu B pacTBOPAX»
18 OO0m1as XxapakTepuCTHUKa rajJOreHOB. XUMUUYECKHE bubnuotexa [JOK
CBOICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XmopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKHE bu6mmoreka [JOK
CBOMCTBA, ITOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Tpaktuyeckas padora Ne 2 o teme «llonyuenue bubnnoreka [JOK
COJIIHOW KHUCJIOTBI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
21 Brruucnenus no ypaBHEHHSIM XUMHYECKUX bubnnoreka [JOK
peakIuii, eCliv OJIMH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
b K
22 OO0mas xapakrepucTika 31eMeHToB VIA-rpymmbt nommorexa O

https://m.edsoo.ru/00ade64a
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AmnorponHbie Moaudukanuu cepsl. Haxoxnenue

23 cepbl U €€ coeTMHEeHUH B pupoje. XUMUYECKUe bubmmorexa LIOK
. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBoaopoi, cTpoeHHE, (PU3HUECKUE U bubnunoreka [HOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00ade802
o5 Oxkcuapl cepbl. CepHast KUCIIOTa, GPU3HIESCKUE U bubnnoreka [HOK
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XVMUYECKUE peaKkliy, JiexKallue B OCHOBE
26 MPOMBIIIJICHHOTO CII0C00a MOIy4eHUs CePHOMI bubnuorexa [JOK
KHUCJIOThl. XUMHUYECKOE 3arpsi3HEHUE OKPYXKarolen https://m.edsoo.ru/00adec8a
Cpebl COeTUHEHUSMU CEPhI
97 Brprunciienne MaccoBoil 1071 BBIXOJA IPOAYKTA bubnuorexa [JOK
peaKkuu https://m.edsoo.ru/00adec8a
OO61as xapakTepUCTHKA 3JIEMEHTOB V A-TpyIIIbI.
28 A30T, pactipocTpaHeHHEe B IPUPOIe, PUINICCKUE U bubmmorexa [JOK
. https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOWCTBA
29 AMMHaK, ero Gpu3n4ecKue 1 XMMUYECKHe bubnuoreka [IOK
CBOMCTBA, MIOJIy4YCHUE U IIPUMEHEHUE https://m.eds00.ru/00adf004
30 [IpakTuueckas pa6ora Ne 3 no teme «llomyuenue bubnnorexka [JOK
aMMHaKa, U3y4eHHE €ro CBOUCTB https://m.edso00.ru/00adf180
31 A3oTHas KucoTa, €€ GU3NIECKUe U XUMUIECKHE bubnmnorexa [JOK
CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B
39 KaueCTBE MHUHEPAIBHBIX yI0OpeHuit. XuMuieckoe bubnmoreka [JOK
3arpsA3HEHUE OKPYKAIOIIEH CpeJlbl COEAMHEHUSIMU https://m.edsoo.ru/00adf518
azoTa
33 ®dochop. Oxeun docdopa (V) u pochopuas bubmmoreka [JOK

KHUCJI0Ta, (I)I/I3I/I‘-ICCKI/IG U XUMHWYCCKHEC CBOﬁCTBa,

https://m.edso0.ru/00adf68a
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HOJy4eHHE

Hcnonp3oBanue pocharoB B kauecTBe

34 MUHEPATBHBIX YI0OpEeHHIA. 3arps3HeHue bubmmorexa [JOK
P . yA00P - arp https://m.edsoo.ru/00adfc20
IpUPOIHON cpeanl hocharamu
35 VYruepon, pacupocTpaHeHue B IPUPO/IE, bubnmoreka [JOK
bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraeposa, ux (pu3nuecKkue U XuMUIEeCKre
. bubnmoreka [JOK
36 CBOMCTBA. DKOJIOTHYECKHUE TTPOOJIEMBI, CBSI3aHHBIE
https://m.edsoo.ru/00adfebe
¢ okcuaoM yriaepoza (1V)
37 VYronbHas KucioTa u e€ coiu bubmmorexa LOK
https://m.eds00.ru/00ae006¢c
[Ipaktuueckast padora Ne 4 o teme "llonyduenune
38 JICKUCIIOTO Ta3a. KadecTBeHHast peakius Ha bubmorexa LHOK
o W P https://m.edso0.ru/00ae027e
KapOOHaT-HOH
39 [lepBoHauanbHBIE TOHATHUS 00 OPraHMYECKUX bubnuorexa [IOK
BEILECTBAX KAK O COCAUHEHUSX YIIIepoaa https://m.edsoo.ru/00ae054e
40 Kpemnwuii u ero coenuuenus bubmmorexa [JOK
P A https://m.edso0o.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxkHeimmue bubmmorexa [JOK
p A https://m.edso0.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS»
42 Konrtponbnas padora Ne3 o teme «Bakneiimue bubnnorexka [JOK
HeMeTaJlIbl ¥ UX COSAMHEHUS https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepucTUKa XUMHYECKUX DJIEMEHTOB
43 — MeTaJUI0B. MeTtanmnuyeckas CBsi3b U bubnuorexa [JOK
MeTa/UIMYeCcKasi KpUCTAJUIMYECKAs pEeIIETKA. https://m.edsoo.ru/00ae103e
®Pur3nyecKkue CBOKMCTBAa METAIIIOB
44 XUMHUYeCKHe CBOMCTBA METAILIIOB. bu6mmoreka [IOK
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https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

DNEKTPOXUMHUUECKUN psil HAIIPSHKEHUH METaIIOB

https://m.edsoo.ru/00ael1156

O61mue crioco6b! noayyeHus: MeTauioB. CIIaBbl.
Brruucnenust no ypaBHEHUSIM XUMHUYECKUX

bu6mmoreka [IOK

45 pEaKLHii, €CIIM OJIUH U3 PEAr€HTOB COACPIKUT https://m.edso00.ru/00ae1156
pUMeCH
46 [TonsITHE O KOPPO3UH METAILIOB bubmmorexa [TOK
https://m.edso0.ru/00ae1278
bubmuorexa [JOK
41 [lenouribre MeTaLIb https://m.edsogru/OanMbZ
48 OKcuabl U THAPOKCUIBI HATPUS U KAJIUS bubnmorexa LHOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — KAJbLIMN 1 bubnuorexa [JOK
MarHum https://m.edsoo.ru/00ae15e8
50 Bakueiinme coeMHEHNS KaJIbIUS bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O00011eHNe U cCUCTEMAaTU3AINS 3HAHUHI
52 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs E;ISSHZI;T:;?)&OU/I; 0261886
53 [Tpaktuyeckas padora Ne 6 o Teme "KéctkocTh bubnuoreka [IOK
BOJIBI M METO/IBI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubnuotexa [JOK
>4 Admomunit https://m.edsogru/Oan1c64
55 AmMoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHIA bubmmorexa [IOK
https://m.edsoo.ru/00aelc64
bubnmnoreka [JOK
56 Keneso https://m.edsogrUIOan1d86
57 Oxcunsl, THAPOKCH B U conu xene3a (1) u xxenesa bubnmnoreka [JOK

(1)

https://m.edso0.ru/00ae35e6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

58 O06001IeHre U cucTeMaTU3alus 3HAaHUN 1
[Tpaktuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHenme 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae3de8
METAJIJIBl U UX COCTUHEHUS
Brruncnenus no ypaBHEHUSIM XUMHYECKUX
60 peaKIMii, €CIIM OJIMH U3 PEarcHTOB JIaH B U30BITKE 1 bubnnoreka [HOK
WJI COAEPKUT IpUMecH. Beruucienus MaccoBoi https://m.edso0.ru/00ae1750
JIOJIA BBIXO0J1a MPOJIYKTA PEaKIUU
61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 1
62 KonTtponbshnast padora Ne4 o reme «Baxneimme 1
METAJIIBI U UX COCTUHEHUS
63 BemecTBa 1 Matepualnsl B IOBCEAHEBHON KU3HU 1 bubnunoreka [JOK
YyeJloBeKa https://m.edso00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl 1 bubmorexa LHOK
https://m.edso0.ru/00ae4270
65 Posib X¥MuM B perieHNH SKOJIOTHYECKUX MPpobiIeM 1 bubmmorexa LIOK
https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O000111€HNE U CUCTEMaTH3AIHA 1 bubnuoreka [IOK
3HaAHUHI https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O600111€HNE U CUCTEMATU3ALIHS 1 bubnnoreka [JOK
3HaAHUHI https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600111€HNE U CHCTEMAaTU3alINs 1 bubnuoreka [IOK
3HAHUHU https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

Xumus 8§ knace: yueonuk / B. B. Epemun, H. E. Ky3smenko, A. A. llpo3nos, B. B.
Jlynun, m3a. «podar.

Xumus 9 kimace: yueobnuk / B. B. Epemun, H. E. Ky3smenko, A. A. JIpo3nos, B. B.
Jlynun, uza. Ipoda

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

B.B. Epemun, A.A. JIpoznos, I'.A. IllunapeBa Pabodas Terpans K yaeOHUKY «XuMuUs 8
KID»

I'abpuensn O. C., Bocko6oitnukosa H. I1., flmykoBa A. B. HactonbHas kHura yuuresns.
Xumus. 8 ki1.: Metoauueckoe rmocodue. - M.: Jlpoda, 2021.

I'abpuensn O. C., SurykoBa A. B. Tetpaap 1151 1a00paTOpHBIX ONBITOB U MPAKTUYECKUX
pa6ort. 8 k. K yue6nuky O. C. I'abpuensna «Xumusi. 8 kmace». M.: lIpoda, 2022.
I'a6bpuensn, O. C. Meronuueckoe nmocooue k yueOnuky O. C. ['abpuensina «Xumusi». 8
knacc / O. C. I'abpuensa. — M. : Ipoda, 2021. — 109.

["abpuensu, O. C. Metoauueckoe nocooue k yueOnuky O. C. 'abpuensna «Xumus». 9
knacc / O. C. I'abpuensH. — M. : lpoda, 2021. — 108.

KonrtponsHble u npoBepouHble padboThl K yueOHuky O. C. ['abpuensna «Xumus. 8» / O.
C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u 1ip. - M.: JIpoda, 2022. nanHbIE
I'a6bpuensn O.C., Bocko6oiinukosa H.I1., SlmykoBa A.B. HactonpHas kHUra y4uTens.
Xumus. 9 knace: Meroauueckoe nocodue. — M.: JIpoga, 2003r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

. http://www.chemnet.ru T'azera «Xumusi» u cailT [ist yuutens «5 uay Ha ypoK XUMHI»

http://him.1september.ru Exunas xomtekuus [IOP: [IpenmerHas koyuiekus « XUMHUs»

http://school-collection.edu.ru/collection/chemistry EcrecTBenHO-Hay4YHbBIC

skcniepuMeHThl: xumus. Komneknus Poccuiickoro o6mieo0pa3zoBaresHOTO TopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www.alhimik.ru Bcepoccuiickast ouMmnuaaa HKOJIbHUKOB 110 XUMHU



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www.alhimik.ru/

http://chem.rusolymp.ru Opranudeckast XUMUs: JICKTPOHHBIN YUeOHUK JUIs CpEaHEH

IIKOJIBI

http://www.chemistry.ssu.ru OcHOBBI XUMHH: IEKTPOHHBINA YICOHUK

http://www.hemi.nsu.ru  OTKpBITHII KOJUIEIK: XUMHUS

http://www.chemistry.ru JlucTadiuoHHas OJUMIIHALA 110 XUMHH:

TEJIeKOMMYHUKALIMOHHBIA 00pa30BaTeNbHBIN MPOEKT


http://chem.rusolymp.ru/
http://www.chemistry.ssu.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
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