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[TOACHUTEJIbHAS 3AIINCKA

PaGouast mporpamma 1o XUMHUM AJi 00y4arouuxcs ¢ 3aAep>KKOM MCUXUUECKOTro
pa3zButus (nanee — 3[1P) Ha ypoBHE OCHOBHOTO O0IIEro 0Opa30BaHMs MOATOTOBICHA
Ha OCHOBE TOCYIapCTBEHHOI'O 00pa30BATEIBLHOIO CTaHAApTa OCHOBHOIO OOIIEro
obpazoBanus (IIpukasz Munnpocsenienus Poccuu ot 31.05.2021 . Ne 287) (nanee —
dI'OC O0O0), amanTUpoBaHHONW 00pa30BaTEIHLHOM MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3zoBaHus i1 OOyYarolUXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTAMH 30POBBS,
paboueli mporpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHHs MO Y4YEOHOMY MpEeIMETy
«XuMus», MPOrpaMMbl BOCHHUTAHUS, C YYETOM pACIPEACIICHHBIX [0 KjaccaMm
IpoBepsiEMBbIX  TpeOOBaHMM K  pe3yabraraM  OCBOEHHUS  aJalTUPOBAHHOU
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHUs 151 00y4YarOUIUXCs C
3a/I€PKKOM NICUXUYECKOTO Pa3BUTHUS U 3JIEMEHTOB COJIEpKaHUS, NPEACTABICHHBIX B
VYHuBepcaipHoM Koaudukarope no xumuu, KoHienuuu npenogaBaHus y4eOHOTO
npeqMera «XuMus» B 00pa3oBaTeNbHBIX oOpraHuzauusax P®, peannsyronimx
OCHOBHBIE 00111€00pa3oBaTeIbHbIE IPOIPAMMBI.

VY4eOnbiii npeamer  «XuMHS»  BXOAUT B MpEIAMETHYIO  001acThb
«EcTecTBeHHOHAay4YHBIE MTPEAMETBI». B cucTemMe ecTeCTBEHHOHAYYHOro 0Opa3oBaHus
XUMHUSL KaK Yy4YeOHBIM MpeAMeT 3aHMMaeT Ba)KHOE€ MECTO B IO3HAHUM 3aKOHOB
MpUPOABL, (POPMUPOBAHUM HAYUHON KApTHUHBI MHUPA, CO3AAHUM OCHOBBI XMMHYECKHUX
3HAHWI, HEOOXOAMMBIX JJIi TOBCEIHEBHOM JKU3HU, HABBIKOB 3J0pPOBOTO H
0e30macHOro Jjisl 4eslloBeKa M OKpYyXKarollell ero cpeibl o0pas3a >KM3HU, a Takke B
BOCITUTAHUU HKOJIOTHYECKOMN KYJIbTYPBHI.

YenemHocTh U3y4eHUs XMMUN CBSI3aHA C OBJAJCHUEM XUMHUYECKUM S3BIKOM,
coOntofieHueM TMpaBuwil Oe3onmacHOW paOOThl MpPH  BBINOJIHEHWHM XHUMHUYECKOTO
DKCIIEPUMEHTa, OCO3HAHWEM MHOTOYMCIEHHBIX CBS3€H XUMUU C JIPYyTUMH
IIPEAMETAMM IIKOJBHOTO Kypca.

[Iporpamma BkiIrO4aeT B ce0s OCHOBBI HEOPTaHUYECKONM U OpraHUYECKON
XUMUHU. [TaBHOW wujaeell mporpaMMbl SIBISIETCS CO3JaHHME 0a30BOTO KOMILIEKCA
OMOPHBIX 3HAHMM MO XMUMUU, BBIPAXKEHHBIX B (JOpME, COOTBETCTBYIOIIECH BO3pPACTY
oOy4Jaronuxcst U ux 0coObIM 00pa30BaTENbHBIM MOTPEOHOCTSIM.

B copepxaHuum JaHHOrO Kypca TNPEACTaBICHbl OCHOBOIOJIArarolue
XUMHUYECKUE TEOPETUUYECKUE 3HAHMS, BKIIIOYAIOIIME U3YYEHHE COCTaBa U CTPOCHUS
BEILIECTB, 3aBHCHUMOCTH HUX CBOMCTB OT CTPOEHHUSA, NPOTHO3UPOBAHHE CBOMCTB
BEIIECTB, MCCJICIOBAaHUE 3aKOHOMEPHOCTEHM XMMHUUYECKHUX MPEBPALLCHUN U IyTeH
YIPABJICHUS UMH B LEJSIX MTOJTYYEHHUS BEUIECTB U MAaTEPHUAIIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPTraHUYECKOM XWMHH COCTaBJISIET
aTOMHO-MOJIEKYJIsIpHOE  yueHue, llepmonmueckuin 3akon J[.MI. Menneneesa c
KpPaTKUMH CBEIEHUSMH O CTPOCHMHM AaTOMa, BHJAaX XHUMHYECKOM  CBs3M,
3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKLIUM.

B u3yueHum Kypca 3HauuTEIbHAs pOJb  OTBOAMUTCS  XUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX W JIa0OpAaTOPHBIX pabOT, OMUCAHUIO
pE3yNbTaTOB YYEHUYECKOTO HSKCIEPUMEHTA, COONIOACHUI0 HOPM U TIpaBUII
0e301acHOM pabOThl B XUMHYECKOH J1a00paToOpHH.



Peanuzamuss fmaHHOM mporpamMmbl B - mpolecce OOydeHHsi MO3BOJIUT
oOyuarorumcs ¢ 3[1P ycBOuTh KIiltoue€Bble XUMUYECKUE KOMIIETEHIIUU U MTOHATH POJIb
Y 3HaYEHUE XUMHH CPEIU IPYTUX HAYK O MPUPO/IE.

N3yyenue xumuu crnocoOCcTByeT (HOPMUPOBAHUIO Y OOYyHArONIUXCS HAYYHOTO
MHUPOBO33pPEHUSI, OCBOCHHUIO OOIIEHAYYHBIX METOJIOB (HAOIIOJCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJICIHUPOBAHUE), OCBOCHUIO MPAKTUYECKOTO MPUMEHEHHUS Hay4YHBIX
3HaHWI, OCHOBAHHOTO Ha MEXIIPEAMETHBIX CBs3AX ¢ mpeameramu «OKpyKaromuii
mup», «Dumsukay, «buomorus», «['eorpadus», «Marematuka» u QGopMUPYET
KOMIIETCHIIMH, HEOOXOAUMBIE [Isl TMPOJOJDKEHUsT oOpa3oBaHHs B 00JacTu
€CTECTBEHHBIX HayK.

MN3yyeHue XUMHUHM CIHOCOOCTBYET pa3BuUTHIO Yy oOydarommxcs ¢ 3[IP
MPOCTPAHCTBEHHOTO  BOOOpaKeHHs, (PYHKIHMOHAJIBHOM TIPAMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTUYECKH aHAJIU3UPOBaTh HH(OpPMAIUIO, MPEICTABICHHYIO B
pa3ianuHbIX popmax. 3HAUMMOCTh IpEeAMETa JJIsl Pa3BUTHUS KUZHEHHOM KOMIIETEHLIUN
oOyvaromuxcsi ¢ 3[IP 3akitoyaercss B yCBOGHMHM OCHOBBI XMMHUYECKUX 3HaHMM,
HEOOXOJUMBIX JUIsl TIOBCEIHEBHOMN KM3HHU; HABBIKOB 3/J10pOBOTO U 0€30MacHOrO st
YeJloBeKa U OKpYXKaloUlei ero cpepl 00pa3a *Ku3HU; (OpMUPOBAHUH IKOJIOTUUECKON
KYJBbTYPBI.

[TporpamMMa oTpaxkaeT coaepkaHue oOyueHUs MpeAMETy «XUMUS» C YUETOM
0coOBIX OOpa3oBaTeNbHBIX MOTpeOHOCTEH oOyuarommxcs ¢ 3[1P. Osnanenwne
y4eOHBIM MPEIMETOM «XHUMHUSD» MPEICTABISAET OINPEACIICHHYI0 TPYAHOCTh IS
obOyuatomuxcst ¢ 3[TP. 9To cBA3aHO ¢ 0COOEHHOCTSIMU MBICIIUTEIILHOU €SI TEILHOCTH,
NEPUOJIMYECKUMH  KOJICOAHUSIMA  BHHUMAHMS, MallbiM  OOBEMOM  IMaMSTH,
HEJOCTATOYHOCThIO OOLIEro 3amaca 3HAaHUW, TOHM)XCHHBIM I103HABATEIbHBIM
MHTEPECOM U HU3KUM YPOBHEM PEUYEBOTO PA3BUTHUS.

Jns mpeojosieHus TPYyAHOCTEH B HM3YyYEHMHM YYEOHOro mnpeaMera «XuMUs»
HeoOXxoaMMa  ajamnTanus oObeMa U XapakTepa ydeOHOro Marepuayia K
MO3HABATEJIbHBIM BO3MOKHOCTSM JAHHOW KAaTEropuu OO0y4aroumxcs, y4yeT HX
OCOOCHHOCTEM pa3BUTHUS: UCIOJIb30BAHUE aJTOPUTMOB, BHYTPHUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3€H, IOCTENIEHHOE YCI0KHEHHE H3y4aeMOIro MaTepuania.

[Ipy wu3ydyeHHH XUMHUU HEOOXOAMMO OCYIIECTBISATh B3aHUMOJCHCTBHE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuall peKOMEHAYETCS U3y4aTh B MPOLIECCE MPAKTUYECKOU
nesTebHOCTH. BO3MOXKHO BbII€NIEHUE OT/IECNIBHBIX YPOKOB HA pEIICHUE 3aa4 B CBSI3U
CO CIIOKHOCTBIO aHanu3a TekcTa oOywaromumucs ¢ 3IIP. Opranuyeckoe eaMHCTBO
MPaKTUYECKON U MBICIUTEIBHOM JEATEIbHOCTH OOYYaloIUXCS Ha YpPOKaX XHMHUU
CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHMIO 0a3MCHBIX XMMHUYECKUX 3HAHUN
u ymeHud. Ocoboe BHUMaHUE TMPU HU3YYEHUU XUMHUU YACNSIETCS HU3YYEHUIO
«CKBO3HBIX» MOHATUH U (OPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTeprara.

[enu u 3agaun n3ydeHus yaeOHOro nmpeaMera « XUMHUsH»

OOmue nenu u3ydyeHuss y4eOHOro mnpeameTa «XUMHUS» MPEJICTaBICHBI B
denepanbHOl  pabodeil mporpaMme OCHOBHOTO oOmiero oOpazoBanus. OHu
aKTyaJMu3UpPOBaHbl C Y4€TOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOTO OOILEro



oOpa3oBaHMsl, HAPABICHHOCTH OOYYEHHsI HA Pa3BUTHE U CAMOPA3BUTHE JMUYHOCTH,
dbopmupoBaHue €€ MHTEUIEKTa U o01Iel KyiabTyphel. O0yuyeHne YMEHUIO YUYUThCS U
POJ0JKATh CBOE 00pa3oBaHHE CaMOCTOSATEIBLHO B HACTOSIIEE BpEMs SIBIISETCA
OJIHOM U3 BOKHEUIIUX (PYHKIUN y4eOHBIX MPEAMETOB, B TOM YHCIIEC U «XUMUN.

s obygarontuxcst ¢ 3I1P, Tak ke, Kak U 11 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX  OCHOBHYIO  00pa3oBaTelbHYI)  Iporpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKKE 11€J1, KaK:

dbopMupOBaHUE  HMHTEUIEKTyallbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHHYECTBY,  CAMOCTOSITEIbHOMY  INPUHATHIO  pEHIEHWH,  CIIOCOOHOMU
a/IalITUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

HalpaBJIICHHOCTh OOY4YEHHs Ha CUCTEMAarHMyecKoe MPHOOLIEHHE YyYalluxcs K
CaMOCTOSATEJIbHOM T103HABaTEeJIbHOM JE€ATEIbHOCTH, HAyYHbIM W MPAKTHYECKUM
MeTO/laM TO3HaHMs, (POPMHUPYIOIIUM MOTHUBAIMIO M Pa3BUTHUE CIOCOOHOCTEM K
XUMUHU;

o0OecrieueHue YCJIOBUM, CIIOCOOCTBYIOIIMX NPUOOPETEHHUIO OO0yUYaIOIUMUCS
OMbITa Pa3HOOOpPA3HOW NEATEIBHOCTH, IO3HAHUS M CaMONO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), WMEIOIIUX YHUBEpPCAJIbHOE 3HAYCHHUE IS
Pa3UYHBIX BUJOB JIESITEIbHOCTH;

dbopMupoBaHuEe YMEHHUI OOBSICHATH U OLICHUBATH SBJICHUS OKPY>KAIOIIETO MUpa
Ha OCHOBaHWM 3HAHUU U OTbBITA, TTOJYICHHBIX MPU U3YYCHUN XUMUH,

dbopMupoBaHuEe y 00y4aromuxcsi T'yMaHUCTUYECKUX OTHOUIEHWH, MOHUMAHHUS
LEHHOCTH XMMHUYECKUX 3HAHMM i1 BBIPAOOTKM 3KOJIOTHYECKHU II€JIECO00pa3HOro
MOBEACHUS B OBITY U TPYAOBOM JIEATEIBHOCTU B LESAX COXPAHEHUS! CBOETO 30POBbS
Y OKpYKaroIIEN MTPUPOTHON CPENBIL;

pa3BUTHE MOTHUBAIIMU K OOY4YEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITMTAHUIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LIEHHOCTEN, TOTOBHOCTHU
K OCO3HAHHOMY BBIOOPY MpO(UIIS ¥ HAITPABIICHHOCTH JaJIbHEHIIIEr0 00yYeHUsI.

Kypc HampaBneH Ha penieHue CIeayloumMx 3aaad, o00ecleyuBarolmX
peanu3alrlo JIMYHOCTHO-OPHUEHTHPOBAHHOTO W JIEATEIBHOCTHOIO TMOJIXOI0B K
oOyuennto xumuu obOydaronuxcsi ¢ 3[I[P Ha ypoBHE OCHOBHOTO OOIIETO
00pa3oBaHUs:

dbopMupoBaHHE TEPBOHAYAIBHBIX CHUCTEMATHU3MPOBAHHBIX MPEACTABICHUA O
BEILIECTBAX, UX MPEBpAlICHUSAX U MPAKTUYECKOM NPUMEHEHHH; OBJIAJICHUE
MOHATUNHBIM anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMHUH;

OCO3HaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKON HayKW Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHHUSA, XUMHUYECKUX MPEBPAICHUA HEOPraHWYeCKUX U
OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH >KMBOW M HEKUBOW MPHUPOJIBI;
yIIyOJieHre MPEICTABICHUI 0 MaTepruaIbHOM €IMHCTBE MUPA;

OBJIaJICHUE  OCHOBAMHM  XUMHUYECKOM  IPAMOTHOCTH:  CHOCOOHOCTBIO
aHAJIM3UPOBaTh M OOBEKTUBHO OILICHUBATH >KU3HEHHBIE CHUTyalldH, CBS3aHHBIE C
XUMHEH, HaBbIKAMU O€30MAaCHOT0 OOpallleHUs] C BEIIECTBAMHU, HCIOJIb3YEeMbIMU B
MOBCEAHEBHON JKW3HU; YMEHHUEM aHaJU3UpOBaThb W IUIAHUPOBATh SKOJIOTMYECKU
Oe301acHoe MOBEACHUE B LIEJSIX COXPAaHEHUS 37I0POBBS U OKPYKAIOIIECH Cpelibl;



dbopmMupoBaHue  yYMEHHIl  yCTaHABIMBaTh  CBS3M  MEXKIYy  PEaJIbHO
HAOMIOAAaeMbIMH  XUMHUYECKUMHU SIBICHUSIMH W TPOIECCAMHU, MPOUCXOISAIIUMU B
MUKpPOMUPE, OOBSICHATH MPUYHMHBI MHOTOOOpA3usl BEIIECTB, 3aBUCUMOCTh UX CBOMCTB
OT COCTaBa U CTPOCHMS, a TAKKE 3aBUCUMOCTb IPUMEHEHHUS BEILIECTB OT UX CBOWCTB;

NpUOOpPETEeHUE OMbITa HCIONb30BAaHUS PAJNIMUHBIX METOJIOB  M3yUEHHUS
BEIIECTB, HAONIOACHUS 3a HUX TPEBPALIECHUSMHU IPU TPOBEACHUU HECIONKHBIX
XUMUYECKUX JKCIEPUMEHTOB C HCIOJIb30BAaHUEM JIA0OPATOPHOrO OOOpPYHOBAHUS U
npuOOpOB;

dbopMupoBaHUE TPEIACTABICHUN O 3HAYEHUH XMMUYECKOW HAyKd U PEIICHUU
COBPEMEHHBIX 3KOJIOTMYECKHX MpoOJeM, B TOM YHCIE€ B MPEIOTBPALLCHHUU
TEXHOTEHHBIX U IKOJIOTHYECKHUX KaTacTpod.

Oco0eHHOCTH 0TOOPA U AAANTANUN Y4eOHOT0 MATEPHAJIA 110 XUMUH

OOyuenue yueOHOMY IpeaMeTy «XUMUs» HE0OXOJUMO CTPOUTh Ha CO3JaHUU
ONTUMAJbHBIX YCIOBUM IJIi YCBOEHUS MPOTrPaMMHOIO MaTepuaia 00ydaroluMHCs C
3IIP. Bosnpmioe BHUMaHuEe JODKHO OBITh YJEIEHO OTOOpY Y4eOHOro mMarepuaina B
COOTBETCTBUM C MPUHIUIIOM JOCTYIIHOCTH HIpPHU COXPAaHEHHWU 00Iero ©6a30BOro
ypoBHS. OH J[OJDKEH IO COJAEPKAHUIO U 00beMy OBITh aJalNTUPOBAHHBIM IS
oOyuatomuxcst ¢ 3[IP B cooTBeTrcTBUM ¢ HX 0COOBIMH 00pa30BaTEIbHBIMU
norpedHocTsaMu. CreayeT 00JIErdYuTh OBJAJIEHUE MaTepHalioM OOydarolUMUCS C
3IIP mocpeACTBOM €ro AETaqbHOrO OOBSCHEHHUS C CHCTEMaTUYECKUM IOBTOPOM,
MHOTOKPaTHOW TPEHUPOBKOW B NMPUMEHEHUHM 3HAHWM C HCMOJb30BAHWEM IPUEMOB
ANrOPUTMH3ALMU U BU3YaJIbHBIX ONOp, O0YYEHHS CTPYKTYPUPOBAHHUIO MaTepHalia.

Bbonbiioe 3HaueHue s MOJHOLIEHHOTO YCBOEGHHS y4eOHOro MaTepuana UMEeT
oropa Ha MEXIPEJAMETHbIE CBA3M BOIPOCOB, U3YYAaEMBbIX B JAHHOM Kypce, ¢ TAaKUMU
yueOHbIMU TpenMeramu Kak «leorpadus», «®Pusuka», «buonorus». I[lo3Bosss
paccMaTpuBaTh OJUMH U TOT K€ Y4YEOHBIM MaTepuall C Pa3HbIX TOYEK 3PEHMS,
MEXIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €ro JIydllleMy OCMBICIEHHUIO, Oosee
IIPOYHOMY 3aKPEIUICHHUIO NOJYYEHHBIX 3HAHUN U IPAKTUYECKUX YMEHH.

[Tpu moAroTOBKE K ypoKaM yuuTeNb TOJDKEH NPeIyCMOTPETh (hopMHUpOBaHHE Y
oOydJaronuxcsi yMEHUW aHAJIM3UPOBATh, CpPaBHUBATH, 0000MATh W3y4aeMbIi
MaTepual, IUIaHUPOBAaTh MPEACTOSIIYI0 padoTy, OCYIIECTBISATh CAMOKOHTPOJb.
HeoOxomuMo MOCTOSHHO CHEOUTh 3a MPaBWIBHOCTBIO PEUEBOr0 OQPOPMIICHHUS
BbICKa3bIBaHu# oOyuarontuxcs ¢ 311P.

B cBsi3u ¢ 0COOCHHOCTSIMU MOBEACHUSAU JACATEILHOCTH, oOydaronuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPTaHU30BAHHOCTH) HEOOXOAMM CTPOXKAUIIMN KOHTPOJIb
COOJII0/IEHUS MPAaBUJI TEXHUKH O€30MaCHOCTH MIPU MPOBEJICHUH JIaDOPATOPHBIX PadboT
B XMMHYECKOM KaOHWHETE.

Buabl gesitenbHocTu od0yuyawomuxcsa ¢ 3IIP, o0yciaoBiieHHbIe 0cO0bIMHU
o0pa3oBareJbHBIMH NOTPEOHOCTAMH U o0ecHme4YUBAKIIME OCMbICJIEHHOE
OCBOCHHE COJIepP:KaHUM 00pa30BaHMS N0 NpeaMeTy «XUMHUD)

Conepxanne BUIIOB AesiTenbHOCTH oOywaromuxcs ¢ 3IIP Ha ypokax xumuum
OTIpEe/IEeISAETCS UX OCOOBIMH 00pa30BaTeNbHBIMU NMOTPEOHOCTSIMU. [loMHMO mIKUPOKO
ucnonpzyembix B OOIl OOO o6mux ans Bcex 00y4yaroumxcs BUIOB ACSTEIbHOCTU



CIeNyeT YCHWJIWTh BHIBI ACATEIBHOCTH, CHENU(UUHBIE M JaHHOM KaTeropuu
oOydaromuxcsi, i  OOECleYeHUsI OCMBICIICHHOTO  OCBOCHHMS  COJIepKaHUs
o0pa3oBaHUs MO MPEAMETY: YCUJIICHUE MPEIMETHO-TPAKTUUECKON NEATeTbHOCTH C
aKTUBHM3allME  CEHCOPHBIX  CHUCTEM; 4YepellOBaHWE BHUJIOB  JEATEIbHOCTH,
3aJICUCTBYIONINUX PA3IMYHbIE CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepHalia ¢ Olopoi Ha
QITOPUTM;  «IOIIArOBOCTH» B H3YYEHUHM  MaTepualia;  HCIOJIb30BaHUE
JOTIOJTHUTEIbHON BU3yaJIbHOU OMOPHI (TUTaHbI, 00pas3iibl, CXEMBI, IA0JIOHBI, OMIOPHBIE
tabnuupl). [ns pasButus y oOyuatomuxcs ¢ 3[IP ymeHus nenaTh BBIBOJIBI,
dbopMUpOBaHUS TPAMOTHOTO PEUYEBOTrO BHICKA3bIBAaHUS HEOOXOAMMO HCIOIb30BaTh
omopuble cioBa u kiume. Ocoboe BHUMaHUE CJEAYeT YICIUTh OO0yYEHHUIO
CTPYKTYPUPOBAHUIO MaTepuaia: COCTaBICHHE PHCYHOUHBIX M BepOaTbHBIX CXEM,
COCTaBJICHHE  TaOJWL, COCTaBIEHHE KIacCHPUKaUUh ¢  0003HAUECHHBIMU
OCHOBaHUSIMU JJI51 KJIaCCU(PUKAIIMHN U HATIOJHEHUE UX TIPUMEpPaMH U Jp.

Ja obyuatouuxcs ¢ 3I[IP cymiecTBeHHbIMHU SIBISIOTCS MPUEMBI pabOThI C
JEKCUYECKUM MaTepuanoM mo mpeamery. [IpoBogutcs cneuuanbHas paboTa 1Mo
BBEJICHUIO B aKTUBHBIN CI0Bapb 0Oy4YaroOlIMXCsl COOTBETCTBYIOUIEH TEPMHUHOJIOTHH.
W3ydyaemble TEpMUHBI BBOJSATCS Ha IOJMCEHCOPHOHM OCHOBE, 00s3aTelbHA
BU3yaJibHAS TMOJIEPKKA, AITOPUTMBI pabOTHI C ONPENIEICHUEM, ONOPHBIE CXEMbI JJIs
aKTyalIu3aluyd TEPMUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBuM ¢ denepanbHbIM TOCYJApPCTBEHHBIM 00pa30BaTEIHHBIM
CTaHIapTOM OCHOBHOTO 00111eT0 00pa3oBaHus y4eOHbIN peaMeT « XUMHUSD» BXOIUT B
npeaMeTHy0 o0nacts « EcTecCTBEeHHOHAaYYHBIE PEAMETH) U SBISETCS 0053aTeIbHBIM
TUTS U3YICHHUSL.

VY4eOHbIM MJIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydyeOHbIX 4acoB — Mo 2 4 B
HEJeo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue ydebHoro mnpeamera «Xumus» coorBerctByer OI'OC OO0,
pa3paboTaHO C y4eTOM OCHOBHOW 00pa30BaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHHs MO y4yeOHOMY MpeaMeTy «XHUMHs», COOTBETCTBYET aJdalTHUPOBAHHON
OCHOBHOH  00pa30BaTelIbHOM IIporpaMMe OCHOBHOTO oOmero o0pa3oBaHHUS
oOyUaromuxcs ¢ 3aep>KKON IICUXUYECKOTO Pa3BUTHSI.

COAEPKAHUE YYEBHOI'O ITPEAMETA «XUMMUSA»

COHEP)XKAHUE OBYUEHUMA B 8 KITACCE

[lepBoHaYaIbHBIC XUMUUECKHE TTOHATHS

[Ipenmer xumuu. Pomp XuMuM B JKM3HM 4YEIOBEKa. lema M BELIECTBA.
®u3nvecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB. XUMUS B CUCTEME
Hayk. Ywmcteie BemectBa u cMmecu. CrocoObl paszaenenus cmeceil. [lpapwia
0e30macHOro 00paleHus ¢ BeIeCTBaMU U JlabopaTopHbIM 000pyaoBanueM. [lonstue
0 METOJIaX MO3HAHUS B XUMHH.



ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AIEMEHTHI. 3HAKU (CUMBOJIbI) XUMHUYECKUX
anemMeHToB. OTHOCUTENbHAsA aToMmHasi Mmacca. [IpocTele M CIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢hopmyina. BaareHTHOCTh aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAS MOJIEKYJsipHass Macca. MaccoBad
JIOJIsI XUMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

@u3nuecKue W XUMUYECKHE SBIEHUA. XHUMHUYecKas peakuud. [IpusHaku
XUMUYECKUX PEaKUUi. YpaBHEHUS] XUMUYECKUX pEaKIUil. 3aKOH COXPaHEHUS MAaCChI
BemecTB. Krnaccuukamuss XWMHYECKHX peaKIui (COCAMHEHHS, Pa3I0KCHUS,
3aMeIleHus, OOMeHa).

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCYAO0U, C MpaBUIaMU
paboThl B J1abOpaTOpuu U NMpuéMamMu oOpalieHus ¢ J1abopaTOpHBIM 000PY/I0BAaHUEM;
M3Y4YCHHE U ONUCAHHE (PU3NYECKUX CBOMCTB 0OOpa3LOB HEOPraHMYECKUX BEIIECTB;
HaOmoeHne (Gu3nueckux (IUIaBJICHHE BOCKA, TasHUE JbJla, PacTUpaHHe caxapa B
CTYIIKe, KHUIICHHME€ W KOHJECHCAIMsl BOJbI) W XUMHUYECKUX (TOpEHHE CBEYH,
MPOKAJIMBaHWE METHOW IMPOBOJIOKH, B3aUMOJICUCTBHE MeJa C KHUCJIOTOW) SIBJICHUM,
Ha0JII0/ICHUE Y OMUCAHKE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKIuid (pa3ioxKeHue
caxapa, B3aUMOJICWCTBUE CEPHOM KHCIOTHI C XJIOPUAOM Oapus, pa3ioKeHHUE
ruapokcuna menu (1) mpu HarpeBaHuM, B3aMMOJCUCTBUE >Kejie3a C PaCTBOPOM COJIH
Menu (II));u3ydeHume cmocoOOB paszielieHus cmeceil (C  IMOMOIBI0 MarHura,
(dbunpTpoBaHUE, BHIMMAPUBAHUE, TUCTUIUISIMS, XpoMaTorpadusi), MPOBEIEHUE OUUCTKH
MOBapEHHON COJIM; HAOJIOJIEHUE W OMNHMCAHME pEe3yJbTaTOB IPOBEICHUS OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS MacChl; CO3/aHHE MOJEJIe MOJEKyT
(IapocTepIKHEBBIX ).

Baxxneinmme nmpeacTaBUTEN HEOPTaHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3JIeMEHT W IPOCTOE
BeulecTBo. HaxoxaeHue Kuciopona B MpUpoae, (U3MUECKHEe U XUMHUYECKUE
cBoiicTBa. Peakuuu ropeHus: mpocThIX U CIOXKHBIX BemecTB. CrocoObl MoydeHus
KHcloposia B Jaboparopuu U npombliieHHOCTH. [Ipumenenue kuciaopona. [lonstue
00 oxcumax. KpyroBopor kuciopoma B mpupoge. O30H — auIOTpOIHAS
MO U (DHUKAIIHAS KHCIIOPO/IA.

TenoBo#t >(PpdPekT XUMHUYECKOW peakiuu, TEPMOXMMHYECKUE ypaBHEHUS,
9K30- U DHAOTEPMHUUYECKUE PEAKIIUMU. TOIINBO: Yroib U METaH. 3arpsi3HEHUE BO31yXa,
yCHUJIEHHE MApHUKOBOTO 3(PpdekTa, pa3pyiieHrue 030HOBOTO CJIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. Haxoxnenne Bogopoa B pupoe,
¢du3nUecKkue U XMMHUYECKUE CBOMCTBA (Ha MpUMEpPE B3aUMOJICUCTBUS C HEMETaIAMU
Y OKCHJaMHU METAJUIOB), IPUMEHEHHE, criocoObl nonyueHus. [loHsaTue o Kuciorax u
COJISIX.

KonnuectBo BemecTBa. Moisib. MonsipHast Macca. 3akoH ABorazapo. MossipHbIi
00béM razoB. Pacuetsl mo xumudeckoil (opmyne. Pacuerbl MaccoBoil gonu
XUMHUYECKOIO DJIEMEHTA B COEAMHEHHMM, KOJIMYECTBA BELIECTBA, MOJSPHOM MAacChl,
MOJIIPHOTO 00BbeMa ra3zoB. Pacy€Tsl N0 XUMUYECKUM YPABHEHHUSM.



®dusunueckue cBoicTBa BoAbl. Boga. Ee cocras, ctpoenne n mosekynsl. Bopaa
KaKk pactBoputTenb. PactBopbl. IloHATHE O HACBHILIEHHBIX W HEHACHIIIEHHBIX
pactBopax. [loHsATHE pacTBOPHUMOCTH BELIECTB B Bojae. Pacuer MaccoBoil A0y
BEIIECTBA B pacTBope (MpOIEHTHAs KOHIEHTpairus). MaccoBas J0Jisi BEIECTBa B
pacTBope. XUMUYECKHE CBOMCTBA BOJIbI (pa3sioKEHUE, PEaKIUi C HATPUEM, OKCUIOM
Kanbiusa, okcunom cepsl (1V) peaknuu ¢ mMeramiamMu, KUCIOTHBIMU U OCHOBHBIMU
okcunamu). I[lonsartue o0 ocHoBaHusiX. Poib pacTBOpoB B mpupoie U B KU3HU
yesoBeka. KpyroBopor Boawl B mpupoje. 3arps3HeHHe NPUPOAHBIX Boa. OXxpaHa H
OUYMCTKA MPUPOIHBIX BOJ.

Baxneiimme kiacchl HEOpPTaHWYECKMX  coenuHeHnid. Kmiaccudukarms
HEOpraHu4eckux coeauHeHu. OKcuubl: cocTaB, kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, aMm(OTEepHBIE, HECONIeoOpa3ytoiue - Ha npumepe okcuaa yriaepoaa (1) u
okcuna azota (ll)), nomenknarypa. [lonydeHne UXUMHUUYECKHME CBOMCTBA OKCHJOB
(B3aumojieiicTBUE C BOJOM, KuciaoTamu, menodyamu). OcHoBanus. Knaccudukaims
OCHOBaHHU: WIEJIOYM W HEPACTBOPHMBbIE OCHOBaHUA. HomeHkiaTypa OCHOBaHHIA.
Pu3nuecKue U XUMHUYECKUE CBOMCTBA OCHOBaHUM (B3aWMOJIEUCTBUE C OKCHJIAMH
HEMETAJUIOB, KHCIIOTaMu, colisiMu). [Toiyuenre ocHOBaHUM.

Kucnotel: cocraB, kiaccudukainus, HOMEHKJIaTypa, (Qusnyeckue u
XUMHYECKUE CBOMCTBA (B3aMMOJICMCTBUE C METAJJIAMH, OCHOBHBIMHU OKCHIAMH,
OCHOBAHMSIMHU, COJISIMH, Ha TMpUMEpPE COJSTHOM W CEPHOM KHCIIOT), CIOCOOBI
nonyuenusi. Psng  aktuBHocTM MetamioB H. H. bekeroBa. Conu  (cpegnue):
HOMEHKJIaTypa COJIei, CIIOCOOBI MOTYYeHHUs], B3aUMOJICUCTBUE COJIEH ¢ MeTalaMu,
KHUCJIOTaMH, I111eJI0YaMU U COJISIMU, TPUMEHECHHUE.

[Tonsitue 00 amoTepHBIX THAPOKCHAAX (HA MpPUMEpPE LMHKAW ATOMUHHUS):
XUMUYECKUE CBOMCTBA (B3aMMOJEHCTBUE C KHUCIOTaMU M IIEJI0YaMH, Pa3joKEeHUE
MIpY HarpeBaHUM) U MOJTYyUYCHHUE.

['eHeTnyeckasi CBA3b MEXKIY KJIaccaMM HEOPTraHWYECKUX COEIUHEHUM.
['eneTnueckue psabl.

XUMUYECKHII AKCIHEPUMEHT: KAUYE€CTBEHHOE OIpEJEIICHUE COJEpKaHUs
KHCJIOPOJIa B BO3MIyX€; TMOJIYYCHHE W HM3yUYCHHUE CBOMCTB KHUCJIOPOJa; HaOIIOICHUE
B3aMMO/ICUCTBUS BEMIECTB C KUCIOPOAOM M YCIOBUSI BOSHUKHOBEHUS U MPEKpaICHUs
ropeHus (moxapa); oO3HaKOMJIEHHE ¢ oOpa3llaMi OKCHJIOB U OMHUCAHHUE UX CBOMCTB;
MOJIydYeHUE ¥ W3YYCHHE CBOWMCTB BOJOpojJa (TOpeHme), HalmoaeHne o0pasioB
BEILIECTB KOJUYECTBOM | MOJIb; HCCIIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHUSI BEILIECTB
C pA3JMYHOM PACTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM
MacCOBOM [I0JIE PACTBOPEHHOTO BEIIECTBA; B3aUMOJICKHCTBUE BOJABI C METAJIAMU
(matpueMm W KaublMeMm) (BO3MOXHO  HMCIOJIb30BAaHUE  BHJIEOMATEpPHUANIOB);
OMpeNeNeHue pacTBOPOB KHUCIOT UM IIEJI0Ye C MOMOIIbI0 HMHAUKATOPOB;
UCCJIeIOBaHUE  OO0pa3lloB  HEOPraHMYECKUX  BEHIECTB  Pa3UYHBIX  KJIACCOB;
HaOMIOICHNE M3MEHEHHUS! OKPACKH WHAMKATOPOB B PACTBOPAX KHUCIOT U IEIOYCH;
n3ydeHue B3aumoaeincteus okcuna meau(ll) c pactBopom cepHO KUCIOThI, KUCIIOT C
METAJJIAMH, PEAKUUM HEUTpaIu3aluM; II0Jy4YEHUE HEpPAaCTBOPHUMBIX OCHOBAHUU,
BBITECHEHHME  OJHOTO  MeTajula JpYyrdM U3  pacTBOpa  COJHU;  PEIICHHE



JKCIIEPUMEHTAJIBHBIX 33/a4 N0 TeMe «BaXHeWIne KIacChl HEOPraHUYEeCKUX
COEIMHEHUI.

[leprognueckuii 3akoH u llepuonnueckas cucteMa XUMAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrE aTOMOB. XUMHUYECKasA CBsA3b. OKUCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUH.

[lepBble MOMBITKM KJIaCCUPUKALUU XUMHUYECKUX »3ieMeHTOB. [lonsTtne o
rpynmnax CXOJHBIX JJIEMEHTOB (IEJIOYHBIE M UICJIOYHO3EMENbHBIE METaIbI,
raJloreHbl, MHEPTHBIE Ta3bl). *DIEeMEHTHI, KOTOpbIe 00pa3yloT aM(OTEepHbIEC OKCHJIBI U
TUAPOKCUIBI. ™

[lepnonnueckuit 3akoH. l[lepuogumueckas cucTeMa XMMHYECKHUX DJIEMEHTOB
1. 1. Menneneesa. Kopotkoneprnoanas 151 JUTMHHOTIEPUOIHAS (bopmbl
Ilepnogmueckont cucremsl xumudeckux iemMeHToB J[. 1. MenneneeBa. [lepuoasl n
rpynnbl. OU3AYECKUN CMBICH ITOPSAIKOBOIO HOMEpPA, HOMEPOB IIEPUOJIA U TPYIIILI
DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX saep. M3oronsl. DnekTpoHsl. CtpoeHue
AJIEKTPOHHBIX ~ 000J0YEeK aToMOB  mepBbIXx 20  XMMHUYECKHX  DJIEMEHTOB
ITepuomnueckoir cucrembl [I. I. MenzaeneeBa. XapakTepucTUKa XUMHAUYECKOIO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanueckont cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U IIIaBHBIX
MOATPYII, B 3aBUCUMOCTH OT AaTOMHOro (MOPSAKOBOrO) HOMEpa 3HAaueHHE
Ilepnogmueckoro 3akoHa u Ilepmoanveckol CUCTEMBI XUMUYECKUX JJIEMEHTOB IS
pa3BuTHsA Hayku U npakTuku. J[. 1. MeHneneeB — yu€Hbli U rpaxJaHuH.

Xumuueckass cBsa3b. KoBaneHTHass (mojdsipHass M HENOJSIPHAsl)  CBSI3b.
DIIEKTPOOTPULATEIBHOCTh ATOMOB XMMHUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenn OKHCIICHHS. OKMCIUTENBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIHH.
IIpoueccsl OKUCIEHUS U BOCCTAaHOBIJICHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUI OJKCIEPUMEHT: H3yueHue oOpaslloB BEIIECTB METaUIOB U
HEMETAJJIOB; B3aUMOJICMCTBUE THIPOKCU/IA [IMHKA C PACTBOPAMU KHUCIIOT U LIETIOYEH;
IIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOLINX IIPUMEPBI OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX peaKIUid (TOPEHUE, PEAKIIUH PA3JIOKEHHUSI, COSTUHEHUS ).

MexnpeaMeTHbIe CBI3U

Peanuzanusa MeXNOpEeIMETHBIX CBSA3CH IPU HM3YYEHUU XUMHU B 8 Kjacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSITHH,
TaK U TOHSATHM, SBJISIOIINXCS CUCTEMHBIMU JIJIs1 OTJICJIBHBIX NPEAMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIe TOHSTUS: HAy4YHBIA (DAKT, TUMOTE3a, TEOpus,
3aKOH, AaHalu3, CHUHTE3, Kiaccudukanus, TMEePUOJAUYHOCTh, HAOIIOACHHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuKa: Matepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, HJICKTPUUECKUN 3apsij, BEIIECTBO, TEJ0, OO0BEM,
arperaTHOE COCTOSTHUE BEIeCTBa, Ta3, GU3NUECKIE BETUINHBI, IUHUIIEI U3MEPEHUS,



KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIE.

buonorus: dorocuntes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIbI, TOPHBIC MTOPOJIBI, MOJIE3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.

COILEPKAHUE OBYYEHUAA B 9 KIJACCE

BeniecTBo 1 XuMHUUecKas peakius

[Tepuonnueckuii 3akoH. Ilepuogmyeckass cuCTEMa XUMHYECKUX HJIEMEHTOB
. . MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHWYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KA, KAIbIUSI U UX COCIUHCHUN B
COOTBETCTBHHU C ITOJOKEHUEM 3JIEMEHTOB B [IeprOAMYECKON CUCTEME U CTPOCHUEM KX
aTOMOB.

CtpoeHue BemecTBa: BHUAbl XUMHUYECKOW CBA3U. [HIBI KPUCTAIIUMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOM PEIIETKU U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIaTypa HEOPTaHUUECKUX BEIIECTB (MEXKIyHApOIHAS
U TpuBHAIbHAsA). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3TUYHBIM
KJIacCaM HEOPraHWYECKUX COCIMHEHHM, TEHETHUYECKas CBS3b HEOPraHHUYECKHUX
BEIIECTB.

Knaccudukanus XMMAYECKUX PEaKIUKi MO Pa3IMYHBIM MMpU3HaKaM (110 YHCITY
M COCTaBYy Y4YaCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TeIIoBoMYy 3ddekTy, 1o
M3MEHCHUIO CTETICHEH OKHCJICHUS XUMHYCECKHX D3JIEMEHTOB, MO OOPaTUMOCTH, IO
YYacTHIO KaTajau3aTopa). DK30- U IHJOTCPMHUYECKUE peakiuu. TepMOXUMUYECKHE
YPaBHCHHUS.

[lonsiTue o0 ckopocth XuMHUYeckol peakuuu. [loHsiTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKHX peakiusx. [IoHsSTHEe O TOMOTEHHBIX M TE€TEPOre€HHBIX
peakuusx. IloHsTne o XuMHueckOM paBHOBecHU. CMEIIEHHE XUMHUYECKOTO
paBHOBecHs1. DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMUYECKON PEAKIIMU U TTOJI0KEHUE
XUMHUYECKOTO PABHOBECHS.

OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHBIC peaKuuu, 3JIEKTPOHHBIN OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOM peaKLuu. Cocrapienue ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX ~ PEAKIMA C  HMCHOJIb30BAHUEM  METOHa
AJICKTPOHHOTO OajaHca.

Teopus AJIEKTPOITUTHYECKON JIUCCOLAAIINH. DIIEKTPOIUTHYECKAS
JTUCCOLMALIAA. DJICKTPOJUTBI U HEIJIEKTPOIUThL. KaThoHbl, aHMOHBI. MexaHu3M
JTHACCOIMAIMM BENIECTB C PA3JIMYHBIMH BHIAMH XUMHUYECKOW CBs3U. [loHsTHE O
cTerneHn aucconranui. CHIbHBIE B CJIA0BIC JICKTPOJIUTEHI.

Peakiiun noHHOro oOMeHa. YCJIOBHS NMPOTEKAHUSI PEAKIMid MOHHOTO OOMEHa
10 KoHI@A. [lonHble M COKpalEHHBIE MOHHBIE YPABHEHUSA PEAKIMUA. XHUMHUYECKHUE
CBOMCTBAa KHCJOT, OCHOBAaHMA M COJEH B CBETe IpeJcTaBlIeHUH 00
aNeKTpoJuTHYecKo nuccorumanuu. Cpena pactBopa. KadecTBeHHbIE peakiuyd Ha
KaTHOHBl M aHHMOHBI: XJIOPUA-, OPOMHA-, HOAMI-, CyJdbdaT-, kKapOOHAT-, CHIIMKAT-,



dbocdar- aHWOHBI; TUIPOKCUA-WOHBI; KATHOHBI AMMOHUS, MAarHWs, KaJIbIIHS,
anmroMuHUs, kene3a (2+) u (3+), meau (2+), 1UHKA, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBopax.

XUMUYECKUI SKCIIEPUMEHT: O3HAKOMIICHHE C MOJEISMH KpPHCTAJUIMYECKUX
pPEIETOK HEOPTraHMYECKUX BEIIECTB — METAJJIOB U HEMETaJUIOB (rpaduTa u aamasa),
CJIIOXHBIX BEHIECTB (XJIOpHUJla HATpHUs); HCCIEIOBAaHUE 3aBUCUMOCTH CKOpPOCTH
XUMHUYECKOM peakluMyd OT BO3JACHCTBUS pPa3IMYHBIX (PAKTOPOB; HCCIENOBAHUE
AJIEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB, MPOLECCA TUCCOUNUALNH KUCIIOT, IIEI0Yen
U cojied (BO3MOXXHO MCIOJb30BAaHUE BUICOMATEPUAIIOB); MPOBEACHHE OIBITOB,
WJUTIOCTPUPYIONTNX MPU3HAKH MPOTEKaHWS peaKiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocaJika, BhIJICTICHUE Ta3a, 00pa30BaHKE BOJbI); OMBITOB, WLUTFOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIui (TOpeHue, peakiuuu paszioKEHUs,
COCIMHEHNS ); PACIIO3HABAHWE HEOPTaHMYECKUX BEUIECTB C MOMOIIbIO KaueCTBEHHBIX
peaKkuii Ha UOHBI; PEIICHUE AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTamibl u uX COeTMHEHUS

OOmast xapakTepucTHKa TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne U (U3MUECKHe CBOWCTBA MPOCTHIX
BEII[ECTB — TFAJIOT€HOB. XMMHUYECKUE CBOMCTBA Ha MPUMEpPE XJIopa (B3auMOICHCTBUE C
METaJlJIaMH, HEMEeTajulaMh — BOAOPOAOM U  KHUCIOPOJIOM, IIeJI09aMu).
XnopoBoaopoa. CoJisiHas KUCIO0Ta, XUMUYECKHUE CBOMCTBA, MOJTyYEHUE, IPUMEHEHHE.
JlelicTBHE XJI0pa U XJIOPOBOJOPOAA HA OPraHU3M YEJIOBEKa. BaxkHeuue XJIopuasl u
X HaxoxJaeHue B mpupoge. OOmias xapakTepUCTHKa 3JeMEHTOB VIA-rpymnisbl.
OcoOEHHOCTH CTPOEHMSI aTOMOB KHCIOpOAa U cepbl. XapaKTepHbIE CTENEHU
OKHUCJICHHUS.

Crpoenrie U (pU3MUYECKUE CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEPBHI.
AmoTpornHbie MOAM(PUKAIIMKA KUCIOPOJa W cepbl. XUMHUYECKHE CBOMCTBA CEPBI
(B3aMMOJIeCTBUE C HEMETaUIaMH — BOJOPOJOM U KHCIOPOJOM, MeETaUIaMH,
KOHIICHTPUPOBAHHBIMU a30THOM M cepHOM KuciioTamu). CepoBOJOPOA: CTPOECHHUE,
($U3UYEeCKHe U XUMHYECKUE CBOWCTBA (KUCIIOTHBIE U BOCCTAHOBUTEIIHHBIC CBOMCTBA).
Okcuapl cepbl Kak MPEACTaBUTENM KUCIOTHBIX OKcuIoB. CepHast KucjoTa:
dbu3nyeckue W XUMHYecKkue cBoicTBa (00mme u cnenuduyeckne). Conmm CepHOM
KHCJIOTBI, KadeCTBEHHass peakuus Ha cyibpar-uoH. CepHucras KHCIOTA.
XVWMHUUYECKHE DPEaKluu, Jiekalllue B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MoJydyeHus
cepHou kucioTel. Haxoxnaenue cepel U €€ coequHeHur B npupone. IIpumenenue
Cephl U €€ COCIUHEHUM B OBITY M B MPOMBIIIJIEHHOCTU. XUMHUYECKOE 3arps3HCHUE
OKpYXalollel Cpe/ibl COeTMHEHUSIMU CEPbI (KUCIOTHBIE T0XKAM, 3arpsA3HEHUE BO3AyXa
1 BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAILICHHUS.

OO6mast xapaktepucTuka 3JeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS
aToMoB a3ota u pochopa, xapakTepHbIC CTETICHU OKUCIICHUS.

A3oT, pacmpocTpaHeHuE B TMpupojne, (U3MYecKkne U XUMHUYECKHE CBOWMCTBA
(B3aMMOJEHCTBHE C METAJUIaMM W HEMETaUIaMH - KHCIOPOAOM M BOJOPOJOM).
Kpyrosopor aszora B mpupoje. AMmuak: (uU3NYECKMEe U XHUMUYECKHUE CBOWMCTBA



(OKHMCIIEHHE, OCHOBHBIE CBOMCTBA BOJHOI'O pacTBOpa), MOJYYEHHE U NPHUMEHEHHE.
Conu aMMOHHUS: COCTaB, (PU3NYECKHE W XMMHYECKHE CBOMCTBA (pa3iioKEeHHUE,
B3aMMOJICUCTBHE CO IIelIoYamMH), NpuMeHeHue. KauecTBeHHas peakids Ha HOHbI
aMMOHUS. A30THasi KUCJOTa, €€ (U3MYeCKHe U XUMHUYECKHE CBOIicTBa (00IIMe u
cnenuduueckue), mnoiaydeHue. Hurpatel (pasnokenue). A30THCTas KHUCIOTA.
Hcnonb3oBaHre HUTPATOB U COJIEW aMMOHUS B KaueCTBE MUHEPAJIbHBIX yI0OpEHUA.
XYMMHUUYECKOE 3arps3HEHUE OKPYXAlolehd Cpeibl COCAMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]I1, 3arpsI3HEHUE BO31yXa, TOYBBI U BOJOEMOB).

®docdop, amnorponHsie Moaudukanuu docdopa, GpunUecKkre U XUMUUECKUE
CBOMCTBa (B3aUMOJICWCTBHE C METaUIAMHM, HEMETAJIaMH, KOHILIEHTPUPOBAHHBIMU
a30THOM M cepHoM kucioTamu). Oxcun dochopa (V), oprodochopHas kuciora:
¢u3nueckue M XHMMHYECKHE CBOWCTBa, mosydyeHue. [loHsATHE O MUHEpaIbHBIX
yaoOpenusix: HUTpathl U Gocdartsl. [loHsITHE 0 KOMIUIEKCHBIX yaoOpenusx. OOmas
XapakTepucTuka 35eMeHToB [VA-rpynnsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB yIiIepoaa
U KpeMHUs. BaJeHTHOCTh M XapakTEpHbIE CTENEHU OKHUCIICHHsI aTOMOB yIJIepoJa U
KpeMHHUs1. PacipocTpanenue yriieposia B IpUPOJIE, XapaKTEPHBIE CTENIEHN OKUCIICHHUSL.

VYrnepona, amrotponubie Moaudukanuu (rpadur, anmaz), dusuyeckue u
XUMHUYECKHE CBOWCTBAa MPOCTHIX BEIIECTB (B3aUMOJEUCTBUE C METAJUIAMH,
HEMETaJUTAMH, KOHIICHTPHUPOBAHHBIMH a30THOM M CEpHOM KUCIIOTaMu). AcopOuus.
Kpyrosopot yraepoza B npupoae. Okcuabl yriepona, ux Gpusndeckre 1 XuMHU4ecKHe
CBOWCTBA, IIOJYyYECHHE W IIPUMEHEHHWE, JEHWCTBUE HA OpPraHW3M YeJIOBEKa.
DKoyiornyeckue MpooOsieMbl, CBs3aHHbIe C okcuaom yriepona(IV); rumoresa
100aJbHOrO MOTEIJICHUS KJIUMaTa; MapHUKOBBIA A dekT. YrojbHas KuciaoTa u eé
colid, MX (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA, MOJYyYE€HHWE U TNPUMEHEHHE.
KauectBenHnas peakuusi Ha kapOoHaT-MOHBI. Vcmosb30BaHHe KapOOHATOB B OBITY,
MEJUILMHE, TPOMBIIIEHHOCTH U CEJIbCKOM X031 CTBE.

OO1ue npencrabieHuss 00 0COOEHHOCTSAX COCTaBa M CTPOEHUSI OPTraHMYECKUX
COEIMHEHMI yTriepoja (Ha MpuMepe MeTaHa, 3TUJIEHA, TaHOJIA, YKCYCHOW KUCIIOTHI.
Ux coctaB u xumuyeckoe crtpoenue. Kiaccuduxamnuss opraHMyecKux BELIECTB.
[TonsiTe 0 OMOJIOTMYECKU Ba)KHBIX BEIIECTBAX: )KMpaX, Oelikax, yriieBojgax — U UX
poJii B KM3HM 4YelOBeKa. *MaTepuallbHOE€ €IMHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCIMHCHUU.

Kpemnuii, ero Qusnueckue u XUMHUYECKHE CBOMCTBAa (HA MpHUMEpPE
B3aUMOJICUCTBUS C MeTaslaMu u HEMETaJUIAMHM), NOJIy4eHHE u
npumeHeHue. *CoeMHeHUsT KpeMHuUsl B nipupoze. OOiue npeacTaBieHus 00 OKCHe
kpeMHusi(IV) u kpemuueBoil kuciore. Cuiukarbl, (U3HMUYECKHE M XUMUYECKHE
CBOMCTBA, MOJYy4YE€HUE U MPUMEHEHUE B OBITY, MPOMBILIIEHHOCTU (B MEIULIUHCKOM,
AIIEKTPOHHOM, CTPOUTENbHOW U Jp.). BakHeiilime cTpouTenbHbIE MaTepUallbl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, >kene300eToH. IIpoGiembl OGe3omacHoro
WCIIOJIb30BaHUS CTPOUTENBbHBIX MAaTEPUAIOB B MOBCEAHEBHOM KU3HU. *

XUMUYECKUN SKCIIEPUMEHT: M3Y4YeHHE OOpa3l0B HEOPTaHMUYECKHX BEIIECTB,
CBONCTB COJISTHOM KMCJOTBI; IPOBEACHNE KAYECTBEHHBIX PEAKIIMM HA XJIOPUA-UOHBI U
HAOII0/ICHNE TPU3HAKOB HUX MPOTEKAHMS; OMbBITHL, OTpa)xarouiue (Qu3ndecKkue u



XUMHAYECKHE CBONCTBA TAJOICHOB M HMX COCAMHEHUH (BO3MOXKHO HCIIOJNb30BAHUE
BUJICOMAaTEPHAIIOB); O3HAKOMJIEHHE C 00pa3lamMu XJIOpHIOB (TalIOTCHUIOB);
O3HaKOMJICHHE ¢ 00pasiaMu cepbl U €€ COSAMHCHHUSIMH (BO3MOXKHO HCIIOIB30BaHUE
BUJICOMATEpPHAIIOB); HAOIOJCHUE Mpollecca OOYyTIMBaHUS caxapa Ioj JeHCTBUEM
KOHIICHTPUPOBAHHOW  CEpHOM  KHUCIIOTBI, HW3YYCHHE XHMHYECKHX CBOWCTB
pa30aBJICHHONW CEPHOW KHCJIOTHI, IPOBEJCHUE KAUYECTBEHHOW peakIuu Ha cyibdar-
MOH W HaOmoJeHWe Tpu3HaKa e€ MPOTEKaHWs, O3HAKOMJICHHE C (PU3UICCKUMU
cBOiicTBaMH a30Ta, Qocdopa M HUX COEAMHEHHH (BO3MOXKHO HCIOIb30BAHUE
BHJICOMAaTepHUaIoB), obpasmamMu a30THBIX W (ochopHBIX ymOOpeHWMit; MOTydeHUE
aMMHaKa ¥ W3YYEHHUE €ro CBOMCTB; MPOBEJCHHE KAYEeCTBEHHBIX PEAKIM HA WOH
aMMOHUS U (ocdaT-HOH U MU3yYeHUE MPHU3HAKOB MX MPOTEKAHWs, B3aMMOICHCTBUE
KOHIIEHTPUPOBAHHOW a30THOW KHCIOTHI C MeIpi0 (BO3MOXXHO HCIOIb30BAHUE
BUJICOMATEPUAIIOB); HW3YYCHHE MOJENeH KPHUCTAIUIMUECKHX PpEmETOK —anMasa,
rpaduTa; O3HAKOMJICHHE C TPOIIECCOM aJICOpOIMHM PAacCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIIEM M YCTPOHCTBOM IPOTHUBOTA3a; IMOIYYCHHUE YTIICKUCIIOTO
ra3a u U3y4eHHE €ro CBOWCTB; MPOBEICHUE KAUECTBEHHBIX peaklnuii Ha KapOOHAT- U
CHJIMKAaT-MOHBl W M3YYEHHWE TIPU3HAKOB WX TPOTEKAHHS, O3HAKOMIICHHE C
NPOAYKUHUEH CHIMKATHOW MPOMBIIIJICHHOCTH; PEIICHNE YKCIIEPUMEHTAIBHBIX 33124
1o Teme «BaxxHei1ne HeMeTalIbl U KX COSIMHEHUS.

Mertamibl 1 UX COEIMHEHUS

OO0mas xapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJVIOB HA OCHOBAHHHU
UX TnonoxkeHusa B llepmogmueckon  cucteMe  XMMHMYECKMX  DJIEMEHTOB
. U. MenneneeBa u ctpoeHuss atomMoB. (CTpoeHHe MeTauioB. Mertammnueckas
CBSI3b M METAJUINYECKAss KPUCTAJUIMYECKas pEMmETKA. DNEKTPOXUMHUYECKUU P
HanpspKEHUW  MeTaioB. (Du3nyeckne ¢ XMMUYECKHME CBOMCTBA METAJLIOB
(B3aMOIeICTBUE C KUCIOPOJAOM, BOAOH, KUcIoTaMu). OO0IIHMe criocoObl MOTydeHUs
MeTtauioB. lloHsTHE O KOppO3WM METaIOB, OCHOBHBIE CIIOCOOBI 3alIUThl UX OT
koppo3uu. CruiaBbl (CTaib, 4yTyH, AIOPATIOMHUHHN, OpOH3a) M UX NMPUMEHCHHUE B
OBITY ¥ TIPOMBIIIJIEHHOCTH.

[Ilenounsie MeTaiuibl: nojoxeHne B [lepuoandeckor cucreMe XMMHYECKUX
anemeHToB J[. U. MengeneeBa; crtpoenne aromMoB. HaxoxxaeHue B mnpupoge.
du3znueckue U XMMHYECKHE CBOMCTBa (Ha mpumepe Hatpus W Kamus). OKCHUIbl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne Me0UHbIX METAIVIOB U UX COCIUHEHUN.

[IlenoyHO3EeMENBHBIE ~ META/UIBI  MArHUM W KaJIbLUMH:  TOJIOKCHUE
B Ilepuoanueckoii cucreme xumuueckux aneMeHToB J[. . Menpaeneesa; ctpoeHue
MX aTOMOB; HaXOXKJEHHE B Npupoac. PU3ndeckue U XUMUUYECKHE CBOMCTBA MarHus U
Kanblus. BaxuHeimme coequHenus Kanblus (OKCUA, TUAPOKCHI, coin). KECTKOCTD
BOJIbI I CIIOCOOBI €€ YCTpaHEeHHUSI.

AmomunMii: nosoxxenue B [lepuoanueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpOoeHME aroMa; HaxoxzacHue B npupone. dusnueckue wu
XUMHUYECKHE CBOWCTBA alOMUHUA. AMQOTEpHbIE CBONCTBA OKCHAA U THAPOKCHIA
ATIOMHUHUSL.



JKeneso: monoxxenne B lleproanyeckon cuUCTEME XMMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa; CTpOCHHE aToMma;, HAaXOXJIeHHE B Tpupone. Ddusmdueckwe u
XMMHYECKAE CBOWCTBA JKeje3a (B3aMMOACWCTBHE C MeETalaMH, KHUCIOTaMH U
cossamu). Oxcuabl, Tuapokcusl u conu sxkenesa(ll) u sxenesa(Ill): coctas, cBolicTBa U
MOJTyYeHUE.

XUMUYECKUH IKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJJIOB U CIIJIaBOB,
uX (U3NYECKUMU CBOWCTBAMHU; W3yUEHUE pPE3yJIbTaTOB KOPPO3UH METaIOB
(BO3MOXKHO MCIOJIb30BAHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS
OKCHJIa KaJIbIIUS M HATPHS C BOAOU (BO3MOXKHO HCIIOIH30BAaHUE BUICOMATECPUATIOB);
HCCJIEIOBAaHNE CBOWCTB KECTKOW BOJBI, MpoIlecca TOPEHHs JKele3a B KHUCIOPOJE
(BO3MOKHO ~ WCIIOJIB30BAaHWE  BHCOMATEPHANIOB);  IPH3HAKOB  IMPOTEKAHUS
KaueCTBCHHBIX PEAKITNi Ha MOHBI (MarHus, KaJIbIUs, ATFOMUAHUS, IMHKA, skene3a(ll) u
xenesa(lll), menu(Il)); HaGmroneHre U onMcaHKe MPOILIECCOB OKPAIIMBAHUS TIJITAMEHU
MOHAMU HATpUA, Kalusi U Kajdblus (BO3MOXXHO HCIOJIb30BaHUE BHUICOMATEPHUATIOB);
uccienoBanre aMm(GOTEPHBIX CBOMCTB THMAPOKCUA ATIOMUHUS U TUJIPOKCUAA ITUHKA;
pEIIeHUE OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «BaxHelme MeTalibl U UX
COCIMHECHUS.

XuMus U OKpyXKarolas cpena

HoBeie maTepuainbel U TeXHOJIOrMU. Bemecrsa u Marepualibl B IOBCEIHEBHOM
KU3HU 4YeJoBeKa. XHWMHUS M 310pOBbe. be30MmacHoe WCIONb30BaHUE BEUIECTB M
XUMUYECKUX peakuuii B ObiTy. IlepBas mnomoup nOpu XUMHYECKUX 0KOrax
1 oTpaBieHUAX. OCHOBBI 3KOJOTHYECKON TPAMOTHOCTH.

XHUMHUECKOE 3arps3HEHUE OKpYKarollel cpenbl (mpenenbHas IOMycTHMas
koHieHTpalus BemectB — [1JIK). Ponas xuMuu B peliieHnH 3K0JI0THYECKUX MPoOieM.

[IpupoaHble MCTOYHUKH YIJIEBOJIOPOJOB (Yroiyib, MPUPOJIHBIA Ta3, HE(PTb),
HNPOAYKTHI UX MEPEepadbOTKU, UX POJIb B OBITY ¥ MPOMBIILIEHHOCTH.

XUMUYECKUH HKCIIEPUMEHT: U3yUeHHe 00pa3I[0B MaTepuaoB (CTEKIIO, CILIaBbI
METaJUIOB, TOJIMMEPHBIE MATEPHUAIIBI).

MexnpeaMeTHbIe CBI3U

Peanuzanust MeXNpeIMETHBIX CBSI3€M NpU HM3YyYCHHUM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSL Y€pe3 MCIOIH30BaHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX TTOHITHH,
TaK U TOHSATHM, SBJISIOIIMNXCS CUCTEMHBIMU JIJIsI OTJICJIBHBIX IPEAMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIe TOHSTHS: HAy4dHbIA (DAKT, TUIOTE3a, 3aKOH,
TEOpHus, aHalIu3, CHUHTE3, KiaccuduKaius, MNEePUOJIUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MO/IENb, SIBICHUE, TAPHUKOBBIN (P (DEKT,
TE€XHOJIOTHsl, MATEPHUAIIBI.

du3uKa: MaTtepusi, aTOM, JIEKTPOH, NPOTOH, HEUTPOH, NOH, HYKJIM], U30TOIbI,
PaIHOAKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUN 3apsa, MMPOBOJIHHUKH,
MOJIYITPOBOTHUKH, AUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE
COCTOSIHME BEIIECTBA, Ta3, PacTBOpP, PACTBOPUMOCTb, KPUCTAJUIMUYECKas PELIETKA,



CIUTaBbI, (PU3MUECKHUE BETUYNHBI, €IUHUAIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTRO,
TUTaHeTsl, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunTe3, apixaHue, Ouocdepa, IKOCHUCTEMA, MHUHEpATbHBIC
yI00pEeHUsI, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIC BELIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIE
MCKOIAaeMbI€, TOIIMBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUYEBHOI'O ITIPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIA

B uenom pesynbrarsl ocBoeHusi oOyuatomumucs ¢ 3[1P yyebHoro npeamera
«XuMus» TOJDKHBI COBIANaTh ¢ pesynbraramu denepanbHol pabodeit mporpamMmsl
OCHOBHOTO 00111eT0 00pazoBanusi. Hanbosee 3Ha4NMbIMHU SIBJISIFOTCSI:

JINMHHOCTHDLIE PE3VJIBTATDI:

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO  OOIIETro
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOYy4YeHHS XMMHH B €IMHCTBE Y4YeOHOW U
BOCITUTATEILHOW JCATEIHPHOCTA B COOTBETCTBUU C TPAJAWIIMOHHBIMH POCCHUHCKUMH
COIMOKYJIBTYPHBIMA M JTyXOBHO-HPAaBCTBCHHBIMU IICHHOCTSIMH, TIPUHSATHIMH B
oOliecTBe TMpaBWJIaMM ¥ HOpPMaMHu TIOBEJICHHS U CIOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUSI, CAMOPA3BUTHUS U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOYYaAIOIIMXCS
PYKOBOJICTBOBATbCS ~ CUCTEMOM  TIO3UTHUBHBIX  IIEHHOCTHBIX  OPHCHTAIMA |
paciIMpeHre onbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTHU:

1) maTpuoTHYECKOro BOCIIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS! K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUIECKOMY H
HAy4YHOMY HACIEUIO, TOHMMAHHS 3HAYCHHS XUMUYECKOW HAyKH B IKU3HH
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIJIAJIETh JIOCTOBEPHOW HH(pOpMAIUEH O
MEPEOBBIX JOCTIDKEHUAX U OTKPBITUSX MHPOBOM M OTCUECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOTO BOCITUTAHUS:

MPEACTABIICHUS] O COIMAIBHBIX HOpPMaxX W TpaBWIaX MEKINYHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE, KOMMYHHKATUBHOH KOMIICTCHTHOCTH B OOIIECTBCHHO
MOJIE3HOM, YueOHO-UCCIIEA0BATEILCKOM, TBOPUECKON U IPYTUX BUJIAX JNESATEIHLHOCTH,
FOTOBHOCTHM K Pa3HOOOpa3HONW COBMECTHOW JI€SITEIBHOCTH TMPU BBINOJHEHUU
y4eOHBIX, TO3HABaTEIbHBIX 3a1a4, BBITOJHCHHM XHMHYCCKHUX DSKCIIEPUMEHTOB,
CO3JaHUHU YYEOHBIX TIPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHHUIO M B3aHMMOITOMOIIIN
B TIPOIIECCe ITOW Y4EeOHOU AESATEIHbHOCTHA, TOTOBHOCTH OIICHUBATH CBOE MOBEACHUE U
MOCTYTKH CBOUX TOBAPHIIEH C TO3UIIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM
OCO3HAHHUSI OCJIE/ICTBUI MOCTYNKOB;

3) LEHHOCTH HAYYHOT'O IO3HAHUSL:



MHUPOBO33PEHUYECKUX MPEIACTABICHUN O BEIIECTBE W XHMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKM M COCTaBJISIOIINX
OCHOBY JUIsl TIOHMMaHHsSI CYIIHOCTM HAy4YHOM KapTHUHBI MUpa, MpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJbI, B3aUMOCBA3AX 4YEJIOBEKA C
IPUPOJIHON CPENOIL, O POJIM XMMHUH B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MTO3HABATEJIbHBIX MOTHUBOB, HAIPABJIICHHBIX HA IMOJYYEHHE HOBBIX 3HAHUHN IO
XUMUU, HEOOXOIUMBIX 7151 OOBSICHEHUS HaOII0JaeMBIX MTPOLIECCOB U SIBJICHUN;

MO3HABATENILHON, MHOPMAIIMOHHON M YATATEILCKONW KYJIBTYphI, B TOM UYHUCJTIC
HABBIKOB  CaMOCTOSITEJIbHOM  paboThl ¢ Y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaTypoO, MTOCTYMHBIMH TEXHUYECKUMHU  CPEICTBaMU  HH(OPMAIMOHHBIX
TEXHOJIOTHH,

WHTEepeca K OOY4YEeHHIO U TIO3HAHUIO, Jt0003HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaM0O00pa30BaHMI0, TPOECKTHOM M UCCIIEIOBATEIBCKON NEATEIbHOCTH,
K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHSI 00YUYEeHHMsI B JalbHEHUILIEM;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:

OCO3HAHMS IEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 JKM3HM, OCO3HAHMS IOCIEACTBUH U
HENPUATHSA BPEIHBIX HPUBBIYEK (YIMOTPEOJECHUS aJIKOroJis, HAPKOTUKOB, KYPEHHS),
HEOOXOJUMOCTH  COOJIIOJIEHUS] MpaBWil  O€30IacCHOCTH Mpu  OOpalleHuu ¢
XUMHUYECKUMHU BELIECTBAMH B OBITY U peanbHOM KU3HH;

5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpeca K MPaKTUYECKOMY U3yUYEHHUIO Mpodeccuil U Tpyaa pa3aIuyHoro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOM JESITEIILHOCTH, B TOM YKCJIE HA OCHOBE
NPUMEHEHUsT  MPEIMETHhIX 3HAHMW 1O  XMMHUH, OCO3HAHHOrO  BbIOOpa
WHJUBUyAJIbHOW TPAEKTOPUU TMPOJOLKEHHS 00pa30BaHUS C YYETOM JIMYHOCTHBIX
MHTEPECOB M CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEM,
yCIemHon mpo(ecCHoHaIbHON JEeATeIbHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHUH,
TFOTOBHOCTb aJalTHPOBATHCS B MPO(PECCUOHAIBHOM Cpee;

6) KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTUYECKU 11€71€cO00pa3HOr0 OTHOILIEHUS K MPUPOAE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHUs, MOHUMAHUS LIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY
¢uznueckoMy M TICUXMYECKOMY 30pPOBBIO, OCO3HAHHUS LIEHHOCTH COOJIIOJICHUS
npaBuil 0€30MacHOro MOBEICHUS MPU padboTe ¢ BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YIPOXKAKOIIUX 340POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJydaeMmble MPU U3YYCHUH XUMUH, IS
pellIeHusl 3a1ay, CBA3AHHBIX C OKPYXKAIOIIEH NPUPOJHOU CpEaOH, IOBBILICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYyJbTYpbl, OCO3HaHUS  TJIOOQJIBHOTO  XapakTepa
HKOJOTUYECKUX MPOOJIEM U MyTel UX PEIICHHs TOCPEACTBOM METOI0B XUMHUH;

DKOJIOTMYECKOTO  MBIIUICHHS, YMEHHMS  PYKOBOJCTBOBATbCS UM B
ITI03HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHON MTPAKTUKE.



METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHMsI 00pa30BaTENIbHOM MPOTrpaMMBbl IO
XUMHUHU OTPAXaloT OBJIAJICHUE YHUBEPCAIBHBIMU TO3HABATEIbHBIMU JCHCTBUSMU, B
TOM YHCIIC:

1) ©a30BbIC JIOTHYECKUE ICHCTBUS:

BBISIBIIATH IPUYHMHBI U CIICACTBUS TMPOCTHIX XUMUYCCKUX SIBJICHUM;

OCYIIECTBJIATh CpPaBHCHHME, KIACCU(PUKAMMIO XUMHUYECKUX BEIIECTB II0
3aJIaHHBIM OCHOBAHUSM U KPUTEPUSIM JIJISI YKA3aHHBIX JIOTHYECKUX OTepaIiuii;

CTPOUTH JIOTHYECKOE CYXJICHHE TIOCJIE€ TMPEABAPHUTEILHOTO  aHaJIN3a,
BKJIFOYAIOIIEE YCTAHOBJICHUE TPUUMHHO-CIIE/ICTBEHHBIX CBSI3EH

co3JaBaTh, MPUMEHATh W MPEOOpPa3OBBIBATH 3HAKW M CHUMBOJIBI, MOJEIU H
CXEMBI JUIsl pelIeHUs] y4eOHBIX U TTO3HABATEIBHBIX 33/1a4 C TTIOMOIIIBIO Me1arora;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTUE XUMHUYECKHUX TMPOIECCOB M UX
MOCJIE/ICTBUSI;

2) 0a30BbIC UCCIICAOBATEIILCKUE ICHCTBUS:

C TMOMONIBI0 TeJarora MPOBOJAUTh XUMHUYECKUW OMBIT, HECIOXKHBIM
OKCIIEPUMEHT, I YCTAHOBJICHHUS OCOOCHHOCTEH OOBEKTAa HW3YYCHHS, MPUUUHHO-
CJICZICTBEHHBIX CBSI3€U U 3aBUCUMOCTEN 0OBEKTOB MEXK]y COOOI;

C TIOMOIIBIO TEarora WA CaMOCTOATEIHHO (hOopMyIupoBaTh OOOOIICHUS H
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OITBITA;

3) paboTa ¢ uHpOpMAaIUEHi:

BBISIBIIATH Je(PUITUTEI HHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX JJIsS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh WH(MOPMAIMIO W3 OJHOTO BUIA B Apyroi (tabiuily B
TEKCT U 1p.);

UCKATh WM OTOMpaTh MHGOPMAIIUIO WU TaHHBIE U3 UCTOYHUKOB C YUETOM
MPEIIOKCHHON y4eOHOM 3a71a4M U 3aIaHHBIX KPUTEPUEB.

OBnaneHne yHUBEPCATLHBIMU YUeOHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSIMU:

OpraHU30BbIBATh Y4EOHOE B3aUMOJACHCTBHE B TpyIe (ONMpeAessTh OO0IIue
[EJH, PACTIPEACIISAT POJIH, JOTOBAPUBATHCS APYT C APYTOM H T. II.).

C TIOMONIBIO TMeJarora WIA CaMOCTOATEIBHO COCTaBJISATh YCTHBIE U
MMACbMCHHBIC TEKCTBI C MCIOJb30BAaHUEM WILTIOCTPATUBHBIX MaTCPHUAIIOB IS
BBICTYIUICHHUS TIepe] Ay TUTOPUCH;

OpPTraHMU30BHIBATh yueOHOE COTPYJHHUYECTBO M COBMECTHYIO ACSITEIHLHOCTH C
YYHUTENIEM M CBEPCTHUKAMH; pabOoTaTh MHIUBHUAYAIBHO M B TPYIINE: HAXOIUTh O0IIee
perieHre M paspeniaTh KOH(QJIMKTBI Ha OCHOBE COTJIACOBAHUS TMO3MIIMN W ydeTa
UHTEPECOB; (OPMYITHPOBATH, APTYMEHTHUPOBATh M OTCTANBATh CBO€ MHCHHUE;

OIICHWBATh KA4eCTBO CBOEr0 BKJIAga B OOMMWNA TPOAYKT, MNPUHUMATH U
pa3nensaTh OTBETCTBEHHOCTh W TPOSBIATH TOTOBHOCTh K TMPEIOCTABJICHHUIO OTYETA
Iepe rpyIon.

OBnazeHNe YHUBEPCATHLHBIMU YUCOHBIMH PETYIISITUBHBIMU JEHCTBUSMH:

oOHapyxuBaTh U (HOPMYIHPOBaTh Yy4eOHYIO MpOOJIEMy, ONPEAEATh IEb



y4eOHOH JeSTEIHHOCTH;

BJIAJIETh OCHOBaMHU CAaMOKOHTPOJII, CAMOOLIEHKH, IPUHATHS PEUIEHUA U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM M TTO3HABATENHLHOM IESITEIbHOCTH;

COOTHOCHUTHh CBOM JACHCTBHS C IUIAHUPYEMBIMHU pPE3yJIbTaTaMU, OCYIIECTBIATH
KOHTPOJIb CBOEH NIESATENIBHOCTH B IMPOLIECCE NOCTHKEHUS PE3YJIbTaTa, OMPEAEISAThH
CrocoObl  JEHCTBUH B paMKax MPEIJIOKEHHBIX YCIOBUM M TpeOOBaHM,
KOPPEKTUPOBATH CBOM AECHCTBHS B COOTBETCTBUU C U3MEHSIONICICS CUTYaLlUEH;

JIaBaTh aJCKBAaTHYIO OLICHKY CUTYallMU U IPEAJIAraTh IUIaH €€ U3MECHEHUS;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH y4eOHOM
3a/1a4y;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOYEeMBbIl pe3ysbTat
NEATEeIbHOCTU, ONPEACNISITh MO3UTUBHBIE M3MEHEHUS W HaIpaBJICHUS, TpeOyrolue
JanbHeuen padoTsl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YE€JIOBEKY, €r0 MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaIMETHBIX pe3yJbTAaTOB IO OCBOCHHIO  00s3aTEIBHOTO
colepKaHUs, YCTAHOBJIEHHOro JaHHOM @enepanbHON paboueil Mporpammoit,
BBIJICJISIIOT: HAay4HbIE 3HAHUS, YMEHUS M CHOCOOBI JEUCTBUH, crenupuyeckue s
yueOHOro npeaMera « XUMHUs», BUJIbI JEATEIbHOCTH MO MOJIYYEHUIO HOBOT'O 3HAHUS,
€ro MHTEpHpeTaluy, MpeoOpa3oBaHUI0 U NMPUMEHEHHIO B Pa3IMYHBIX YYEOHBIX U
HOBBIX CUTYalUsX:

IIPEICTABICHHE O 3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJIEHUN NPHUPOJBI,
NOHMMAaHUE OOBEKTHBHOM 3HAYUMOCTH OCHOB XHMMHYECKOW HayKuM Kak oO0jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIeH KyJIbTYphl M MPaKTUYECKOU
NEeSATEIbHOCTH YEJIOBEKAa B YCIIOBUSIX COBPEMEHHOIO OOIIECTBAa; MOHUMAHUE MECTa
XUMUU CPEJIU JPYTUX €CTECTBEHHbIX HAYK;

BJIaJICHUE OCHOBAMU MOHSATUMHOTO ariapaTa U CUMBOJIMYECKOIO SI3bIKa XUMHHU
JUISL  COCTaBJIEHUS (POPMYJT HEOPraHMYECKUX BEUIECTB, YpPABHEHUN XMMHYECKUX
peakiuii (C OMoOpol Ha ajNropuT™M Y4YE€OHBIX JCHCTBUI); BIJIaJICHUE OCHOBAMU
xumudeckoil HoMeHkiatypsl (IUPAC u TpuBManbHOW) M yMEHHE MCIOJIB30BaTh €€
IUISL  pelieHusl y4yeOHO-TIO3HABaTENIbHBIX 3aJad C [OMOIIBIO YYUTENsS; yMEHHE
MCIIOJIb30BaTh MOJIENU JJIsl OOBSICHEHUSI CTPOCHHSI aTOMOB M MOJIEKYJI TIO aJITOPUTMY
C OIIOPOU Ha OIPECIICHHUS;

NPEACTABICHHE O CHCTEME XUMWYECKHX 3HAHWW W YMEHHE C ITOMOILBIO
YUHTEIS IPUMEHSTh CUCTEMY XMMHYECKUX 3HAHUU JUJISl YCTAHOBJICHHS B3aUMOCBSI3EN
MEXIy W3YYEHHbIM MaTe€pUajOM W MpU NOJYYEHUH HOBBIX 3HAHWI, a TaKXe B
IpoLecce BBIMNOJHEHHUs] Y4YeOHbIX 3aJaHuii M Tpu paboTe ¢ HCTOUYHUKAMHU
XUMHUYECKON MH(OpMAaLK, KOTOpasi BKIIIOYAET:

BOKHEHIINE XUMUYECKHE IOHATHSA: XUMHUYECKHM DJIEMEHT, aTOM, MOJIEKYyJa,
BELIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OAHOPOJHAs W HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAsi M MOJIEKYJISIpHAs MAacChl, KOJMYECTBO BELIECTBA, MOJIb,
MOJISIpHasl Macca, MOJISIPHBI 00beM, OKCHJI, KHCJIOTa, OCHOBAHME, COJIb (CPEAHss),



XMMHUYECKasl pPEaKlusl, PEaKUUU COCAWHECHUS, DPEAKUUU PA3JIOKECHUS, PEaKIUU
3aMeIleHMs, peakluu oOMeHa, TeIrwloBol d3(PdekT peakuuu, 5K30- U
SHIOTEPMUYECKHE PEaKLIUH, PACTBOP, MAaccoBas JOJISI XUMHYECKOIO 3JIEMEHTA B
COEMHEHNH, MAaccoBasl NI0JS W MPOLEHTHAsl KOHILIEHTPALUS BEIIECTBA B PACTBOPE,
AIpO aToMa, DJJIEKTPUYECKUM CIoM aroMa, aToMHasi OpOWTallb, pajuyC aToma,
BAJICHTHOCTh, CTEIEHb OKHCIICHUSI, XUMHYECKasl CBS3b, AJIEKTPOOTPULIATEIILHOCTD,
NOJISIpPHAS. U HEMOJSIPHAsl KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, METAJUIMYECKAS CBS3b,
KpUCTaJUTMYECKasi penieTka (aToMHasi, MOHHas, METAJUTMYeCcKasi, MOJIEKYJIsipHasi), UOH,
KaTHUOH, aHWUOH, J3JIEKTPOJUT W HE JJIEKTPOJIUT, 3JECKTPOJUTHYECKAS AUCCOLMALNS,
peaKknmuy  HWOHHOTO  OOMEHA,  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC  PEAKIIUH,
OKHCJIMTENIb M BOCCTAHOBUTEIb, OKHCICHHUE M BOCCTAaHOBIICHUE, DICKTPOJIU3,
XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMBbIE pEaKIuU, CKOPOCTh
XUMHUYECKON peakliy, KaTaau3aTtop, npeaenbHo gonycrumas konuentpanus (I11K),
KOpPpO3Usl METAJUIOB, CILJIABBI,

OCHOBOIIOJIararolIMe  3aKOHbl  XHMMHMHU:  3aKOH  COXpPaHEHUs  MaccChl,
ITepuomnueckut 3akoH . 1. MenneneeBa, 3aKOH IIOCTOSHCTBA COCTaBa, 3aKOH
ABorazapo;

TEOPUH XUMHUHU: aTOMHO-MOJIEKYJISIPHASI TEOPHUs, TEOPUS DIICKTPOIUTUUECKON
JUCCOLIMALINY, & TAKXKE IIPEICTABJICHUS O HAYYHBIX METOAAX MO3HAHUSA, B TOM YUCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETUUYECKUX METOIaX UCCICA0BAHUS BEIIECTB U U3yUYECHUS
XUMHAYECKUX PEAKLINN;

MPEJICTABICHUE O TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHWMHYECKUX
AJEMEHTOB (paauyc aroMa, OHJIEKTPOOTPUIIATEIHBHOCTh), MPOCTBIX W  CIOXKHBIX
BEIIIECTB OT IOJIOXKEHUS 2JIeMEHTOB B [lepuoandeckoit cucreme (B MaJibIX MEpUOJIAX
Y TJIaBHBIX MOATPYIIIAX) U JIEKTPOHHOI'O CTPOCHUS aTOMa; YMEHUE OOBSICHSTh CBSI3b
TOJIOKEHHUSI 3JIEeMEHTa B [leprondeckoil CUCTEME C YMCIOBBIMU XApAKTEPUCTUKAMU
CTPOCHHS aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U 3apsij sijapa, oOlee YhCio
AIEKTPOHOB), PACIPEIEICHUEM DBJIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB
MEPBbIX TPEX TMEPUOAOB, KW W KaIbIUs; KIACCU(PUIMPOBATh XUMHUYECKUE
AJIEMEHTBI C OMOPOW Ha OMpeAesieHus (PU3MUECKOro CMbICIa IU(POBBIX TaHHBIX
MIePUOANICCKON TaOIUIIbI;

yMEHUE KJIAaCCH(UIMPOBATh XHUMHYECKHUE DJEMEHTHI, HEOPTaHUYECCKUE
BEIIECTBA U XMMHUYECKUE PEAKIIUHU C ONIOPOUW HA CXEMBI; ONPEAEIISTh BAJEHTHOCTh U
CTETIEHb OKMCJICHUS XUMHUYECKHUX JJIEMEHTOB, BHJI XUMHYECKOM CBSA3M W THII
KPUCTAJUTMYECKON CTPYKTYpPhl B COCIMHEHUSIX, 3apsiJi MOHA, XapakTep Cpeabl B
BOJIHBIX PacTBOpPAxX BEIIECTB (KUCIOT, OCHOBaHUM), OKUCIUTEIh U BOCCTAHOBUTEIb
10 AJITOPUTMY YU€OHBIX JICHCTBUIA;

YMEHHUE XapaKTepu30BaTh C OMOPOW Ha cxemy (U3UYECKHE U XUMHUYECKHE
CBOMCTBa MPOCTHIX BEIIECTB (KUCIOPOA, 030H, BOJOPO, rpaduT, aamas, KpeMHHUI,
a3ot, hocdop, cepa, XJIop, HATPUH, KU, MATHUN, KaIbITUH, A TIOMUHAN, JKEJIe30) U
CIOKHBIX BEIIECTB, B TOM YHCJI€ HMX BOJHBIX pacTBOpoB (BOJa, aMMHUaK,
XJIOPOBOAOPO, CEPOBOAOPOA, OKCHABI M TUApokcuabl MeTtaiwioB [ -IIA rpynm,
amomunust, menu (II), muuka, sxenesa (II u III), okcuawt yrnepona (I u IV), kpemuus



(IV), azota u ¢ocdopa (III u V), cepst (IV u VI), cepuucras, cepHas, a3oTucrasl,
a3oTHast, (ochopHas, yroiabHas, KPEMHUEBAs KUCJIOTAa U HX COJIM); ONMCHIBAThH C
ONOpPOM Ha IUIaH U KJIIOYEBBIE CJIOBA; YMEHHE IMPOrHO3MPOBATh U XapaKTEpU30BaTh
CBOMCTBa BEILIECTB B 3aBUCUMOCTH OT HX COCTaBa U CTPOEHMS IOCIE
IPEIBApUTEIBLHOIO aHaIM3a I0J PYKOBOJACTBOM I€jarora, IpUMEHEHUE BEIIECTB B
3aBHCHUMOCTH OT UX CBOMCTB, BO3MOYKHOCTb IIPOTEKAHUS XUMUYECKUX NPEBpAIICHUN
B Pa3JM4HBIX YCJIOBUSX, BJIMSHUE BELIECTB U XMMHUUYECKUX IPOIIECCOB HAa OpraHU3M
YeJI0OBEKa U OKPYKAIOIIYI0 MPUPOTHYIO CPEY;

YMEHHE COCTaBJATh MO O0pasily, CXeMme, alropuTMy Yy4eOHBIX ACUCTBUIA
MOJICKYJISIPHbIE M HMOHHBIE ypaBHEHHUs peakiuil (B TOM YHCIE PEaKIHid HOHHOTO
oOMEHa M OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIHii), HWIUTIOCTPUPYIOIIIX
XMMHAYECKHE CBOMCTBA HM3YyYCHHBIX KJIACCOB / IPYNII HEOPTraHMYECKUX BEIIECTB, a
TaK)Ke TIOJTBEPKIAIOIINX TeHETUIECKYIO B3aUMOCBSI3b MEXI1y HUMH,

YMEHHME BBIUUCISTh OTHOCHTEIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BELIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa B COEIUHEHUH, MAaCCOBYIO JIOJIO
BELIECTBA B PaCTBOPE, KOJIMYECTBO BELIECTBA U €r0 Maccy, 00bEM razoB ¢ OIOPON Ha
oOue (GopMyJibl; YMEHHME MPOBOJUTH pacyeTbl MO YPaBHEHUSIM XUMHYECKHX
peakuuii M HaXOAUTh KOJIMYECTBO BEILIECTBAa, OOBEM M MacCy pPEareHTOB WM
IPOAYKTOB PEAKIIUH C OIIOPON Ha 00Opasel], aIrOpUTM yuyeOHBIX JIEHCTBUM;

BJa/JICHHE OCHOBHBIMM METOJaMH HAay4HOro IO3HaHUs (HaOJrofeHue,
U3MEpEeHHe, SKCIIEPUMEHT, MOJICTUPOBAHUE) MPU U3YUYEHUHU BEIIECTB M XUMHUYECKHUX
ABJICHUM C OMOpPON Ha aJrOpuTM YYEeOHBIX ACHCTBUN; yMeHHE C(HOPMYIUPOBATH
npo0sieMy U TPEIJIOKUTH MYyTH €€ PeUICHHs] ¢ TIOMOIIBIO MeJarora; 3HaHHe OCHOB
Oe3omacHoi pabOThl ¢ XUMHUYECKUMH BEIIECTBAMHU, XHUMHYECKOW MOCYJI0H W
71a00paTOPHBIM 000PYAOBAHUEM;

HAIMYUE TPAKTHUYECKUX HABBIKOB IJIAHUPOBAHUS W OCYIIECTBIICHUSA
CIEIYIOINUX XUMHUYECKUX SKCIIEPUMEHTOB TMOJ PYKOBOJACTBOM YUHUTENS C
o0CyXJIeHHEM TJIaHa PabOThI UJIM COCTABJICHUEM TAOJHUIIBI:

U3y4EHHUE U ONMCaHue PU3NUECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C PU3NUECKUMH U XUMHUUECKUMU SIBJICHUSIMU;

OTIBITHI, WUTIOCTPUPYIOLIME MPU3HAKU MPOTEKAHUSI XUMUYECKUX PEAKIIHii;

U3y4eHHE CII0OCOOOB pa3fiesieHus: CMeceil;

NOJTy4YEHHUE KUCIOPOJa U U3yUeHHE ero CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHHE €r0 CBOWCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3yuyeHne ero CBOWCTB;

MOJTydYeHUE aMMHaKa ¥ U3y4eHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCcCOBOU J0JIEM PACTBOPEHHOIO
BEIIIECTBA;

UCCIIEJOBAaHUE M OIHMCAaHUE CBOMCTB HEOPraHMYECKHUX BEILIECTB PA3TMYHBIX
KJIACCOB;

NPUMEHEHNE WHAMKATOPOB (JJaKkMyca, METWJIOpaHka U ¢eHondTanenHa) ans
OTIpe/IeNICHUS XapaKTepa Cpeibl B paCTBOPAX KUCIOT U LIEIOUEH;

U3y4YEeHHE B3aMMOICHCTBHUS KHUCIOT C MeETallaMd, OKCHIAMHU METalJIOB,



PacCTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMHU, COJISIMH;

MOJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUH;

BBITECHEHHE OJTHOTO METajlia APYTUM U3 PacTBOpa COJIH;

uccienoBaHne aM(pOTEPHBIX CBOMCTB THAPOKCHIIOB aTIOMUHUS U IIMHKA,

peleHrue JAKCIEePUMEHTANbHBIX 3a7ady 1o TeMe «OCHOBHBIE — KJIACChI
HEOPTaHUYECKUX COCTMHCHUI,

pelieHre OAKCHEPUMEHTAIBHBIX 3aJad MO0 TeMe «DJEeKTPOJUTHYECKas
JTUCCOTIHATTHSY;

pEeIIeHNe dKCIIEPUMEHTABHBIX 3a/1a4d 10 TeMe «BakHeie HeMeTautbl U X
COCTUHCHUS;

pEIIeHE YKCIEPUMEHTANBHBIX 3a/1ad Mo TeMe «BakHehIme MeTaulbl U UX
COCTUHCHHUS;

XUMUYECKAE OKCIEPUMEHTHI, WUTIOCTPUPYIONINE TPU3HAKK TPOTEKAHUS
peakinii HOHHOTO OOMEHa;

KaueCTBEHHbIC PEAKIMM Ha TPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax HOHBI:
xJjopua-, Opomua-, woaua-, cyibdar-, docdar-, kapOOHAT-, CUIMKAT-aHUOHBI,
TUAPOKCUJI-UOHBI, KATUOHBI aMMOHUS, MarHusi, KaJblUsl, aIIOMUHUS, Kenes3a (2+) u
xenesa (3+), meau (2+), HUHKA;

YMEHUE TMPEACTABIATh PE3YJNbTaThl OSKCIEpPUMEHTa B (QopMe BBIBOJIOB,
JI0KA3aTeNbCTB, TPa(UKOB U TAOJHUII U BBISBISTH YMITUPUIECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE  TMpaBwiaMu  0€30macHOro  oOpalleHuss C  BEIIECTBAMH,
HCITOJIb3yEeMBbIMH B TTOBCETHCBHOW JKU3HU, a TAK)KE MPaBUIAMH TOBEACHUS B IEISIX
cOCpeKeHUs 3I0pPOBbS W OKpPYXAIomed MPUPOIHOW Cpebl; MOHWMAaHHWE Bpea
(ommacHOCTH) BO3MIEHCTBHSI HAa YKUBBIE OPTaHU3MBI OIMPEACIICHHBIX BEICCTB, a TAKKe
CIIOCOOOB YMEHBIIICHHUS W TIPEAOTBPAICHUS WX BPEIHOTO BO3ACHCTBUS; IIOHUMAHUC
3HAYCHHUS KUPOB, OCIIKOB, YTIICBOIOB ISl OpraHN3Ma YEIOBEKa;

BIAJICHUE OCHOBAMHM XHMHYECKOW TpaMOTHOCTH, BKJIIOYAIONICH yMeHUe
MPaBUJILHO HCIIOJIB30BaTh H3Y4YEHHBIE BEIIECTBA W MaTepHalibl (B TOM 4YHCIE,
MUHEpaJIbHBIC yIOOPEHMSI, METAUThl M CIUIABHI, MPOJAYKTHI MIEPEPaOOTKH MPUPOTHBIX
MCTOYHHUKOB YTJIEBOJIOPOJOB (YIJis, MPUPOAHOTO rasza, HedTH) B OBITY, CEITHCKOM
XO35UCTBE, HA TMPOU3BOJCTBE, YMEHUE NPHUBOJUTH MPUMEPHI MPABUIHHOTO
MCIIOJIh30BAHUS N3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHUE YCTAaHABIIMBATH CBA3U MEXK]y PEATbHO HAOJI01aeMbIMA XUMHUYECKIUMHU
SBJICHHSIMH W TIPOIIECCAMHM, TPOUCXOANIUMHA B MAaKpPO- U MHUKPOMHPE, OOBSICHATH
MIPUYMHBI MHOTOOOpAa3us BEIIECTB; YMEHHUE MHTETPHPOBATH XUMHUUYECKHE 3HAHHS CO
3HAHUSAMU APYTHX YUIEOHBIX MMPEAMETOB C IIOMOIIIBIO TIEAarora;

npejacTaBiieHne o cdepax MnpodhecCUOHATBLHONU NESITEIbHOCTH, CBSI3aHHBIX C
XUMHEH ¥ COBPEMCHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTFIKCHHSIX
XUMHYECKON HAyK{;, HaJIWYUEe OIbITa pPadOThl C Pa3IUYHBIMU HCTOYHUKAMH
uH(pOpMAIUU 10 XUMUU (HAYYHO-TIOMYJISIpHAsS JTUTEpaTypa, CIOBAPH, CIIPABOYHUKH,
WHTEPHET-PECYpChl) C OMOPOM Ha alTOPUTM: YyMEHHE OOBEKTUBHO OIICHWBATH
HH()OPMAITHIO O BEIIECTBAX, UX NMPEBPAMICHUAX U MPAKTUICCKOM MPUMECHECHHH.



TpeOoBanusi K MpeAMETHBIM pe3yJibTaTaM OCBOEHHUS Y4eOHOTO MpeaMeTa
«Xumus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaTel mo roaam GoOpMyIHpPYIOTCS MO TMPUHIUITY A00aBIEHUS HOBBIX
pPE3yJAbTAaTOB OT rojia K rojly, YK€ Ha3BaHHbIE B MPEABIAYLIUX IOJAaX MO3WULHH, KAK
NPaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YUMTHIBAIOTCS (pE3yibTaThl OYEPEIHOIO
roJia Mo YMOJIYAHHUIO BKITIOYAIOT PE3YNIbTAThl MPEABIAYIIUX JIET).

8 KIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHMX TIOHATHI: aToM, MOJIEKYJIa,
XUMUYECKUI AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS
U HEOJHOPOJIHAs), BAJIGHTHOCTb, OTHOCUTENIbHASI aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIpPHAs Macca, MaccoBas JOJII XHUMHYECKOIO
AJIEMEHTAa B COEJUHEHHM, MOJISIPHBIM OO0BEM, OKCHJ, KHCIOTAa, OCHOBAHME, COJIb,
AIEKTPOOTPHULIATEIIBHOCTD, CTEIIEHb  OKHWCJIEHHMS, XHMHYECKas  peaklus,
KJacCupUKalUs peakUui: peakuuu COECIUHEHMs, PEaKlUU Pa3joXKEHUs, peakluu
3aMEIIEHUs, peakluu OOMEHa, 5K30- M SHIOTEPMHYECKHE PpEaKLUU; *TEIUIOBOM
addekT peakuuu; SIpPO aTroMa, SIEKTPOHHBIA CJIOW aToma, aTOMHas OpOUTalb,
paanyc aromMa, XMMHYECKas CBA3b, NOJSIPHAs W HEMOJISIpHAs KOBAJEHTHas CBS3b,
MOHHAs CBs3b, MOH, KATUOH, AHHOH, PACTBOP, MaccoBasi J0Jis BellecTBa (IPOLEHTHAs
KOHLIEHTpaIus) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHMUYECKUX MOHATHH (cM. 1. 1) u
MPUMEHSTH 3TU MOHSTHS MPU ONMUCAHUU BEUIECTB U UX NMPEBPALICHU;

UCIIOJI30BaTh XMMHUYECKYI0 CUMBOJMKY JJisi COCTaBieHUs! (OpMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEaKIUi, 3JIEKTPOHHOTO OaaHca;

OIpPENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX;
CTETNIEHb OKHUCJICHHUS DJJIEMEHTOB B OHWHApHBIX COEJUHEHHUSIX C ONOpoM Ha
ONpENEIECHUs,, B TOM YHCIE CTPYKTYpPUPOBAHHBIEC, MPUHAMJIEKHOCTh BEILIECTB K
onpefeNéHHOMY KJIacCy COEIMHEHUH 1o QopmyiaMm; BUA XHUMHUYECKOH CBSI3U
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCIUHEHUSX;

UMETh TPEJICTABIIEHUE O CHUCTEME XUMHUYECKHUX 3HAHUH, YMETh C MOMOIIbIO
YUUTEIS TPUMEHSATh CUCTEMY XUMHUYECKUX 3HAHUM, /ISl YCTAaHOBJICHUSI B3aUMOCBSI3H
MEXIy M3YYCHHBIM MaTepuajioM W TMpHU TMOJYYEHHWH HOBBIX 3HAHMM, a Takxke Mpu
paboTe ¢ UCTOUHUKAMU XUMUYECKOU HHpopMalu. OpUeHTUPOBATHCSA B MOHATUSIX U
ornepupoBaTh MMH Ha 0a30BOM YpOBHE, NMPUMEHSTh MPU BBHINOJHEHUU Y4eOHBIX
3aJlaHUi ¥ PEIIeHUH PacUeTHBIX 3a/lay C OMOPOM Ha AJITOPUTM YYEOHBIX NEHCTBUN
W3Y4YEHHBIE 3aKOHBI M TEOPHUH: 3aKOH COXpaHEHHus Mmacchel, lleproauyecknii 3aKoH
JI.. MennaeneeBa, 3aKOH IIOCTOSHCTBAa COCTaBa 3aKOH ABOrajpo; aTOMHO-
MouekyisipHass Teopusi. COOTHOCHUTh O0O3HAYEHHUs, KOTOpbIE MMEIOTCS B TaOiHIile
«Ilepnonnueckas cucrema xumuueckux oanemeHtoB [J[. M. MenneneeBay ¢
YUCJIOBBIMU XapAKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sipa, OOIIee YMCIO 3JIEKTPOHOB M PACHpPENesIeHHe MX MO 3JIEKTPOHHBIM
CJ0SIM);

KJIACCU(DUIIMPOBATEXUMUYECKUE  DJIEMEHTHI; HEOPraHMYEeCKUE  BEIlEeCTBa;



XUMHUYECKHE peakuuu (10 YUCIY U COCTaBYy yYacCTBYIOIIMX B PEAKIUU BEIIECTB, IO
TerI0BoMY 3D (PEKTy, MO U3MEHEHHUIO CTETIEHH OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB) C
OTOPOI Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOICTBAa BEIIECTB
pa3NUYHBIX  KJIACCOB, TMOATBEPKJas OINKCAHWE TMPUMEpPaMU  MOJIEKYJISPHBIX
ypaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIMM ¢ ONIOPOIl HA CXEMBI;

MIPOTHO3UPOBAThH CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX COCTaBa U CTPOCHHUS;
BO3MOXXHOCTH TPOTEKAHMUSI XMUMHUYECKHUX TMPEBPAIlCHUH B Pa3IUYHBIX YCIOBHIX
MOCJIe MPEBAPUTEIHLHOTO 00CYKIEHUS C MEIarOroM;

BBIUUCIISATh OTHOCHTEIBHYIO MOJEKYISPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa M0 (popMysie COeIMHEHMSI; MAaCCOBYIO JIOJTIO
BEIIECTBA B PacTBOPE; MPOBOANUTH PACUETHI MO0 YPABHEHHUIO XUMUYECKOW pEaKInu C
OTIOPOM Ha aJrOpUTM;

IPUMEHATh OCHOBHBIE OIEpallM MBICIUTENIBHON JEATENIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHUE, O0000IIEeHHE, CHCTEMaTu3alus, KIacCU(pUKaLus, BBISIBICHUE
IMPUYMHHO-CJIEICTBEHHBIX CBSI3€H — JUUISl M3yUEHUsl CBOMCTB BELIECTB M XUMUYECKUX
peakiuii; eCTeCTBEHHO-HAy4YHbIE METOJbl IO3HaHUS — HaOJIOJEHHE, HU3MEpPEHUE,
MOJIETTUPOBAHUE, HKCHEPUMEHT (peasibHblii M MBICIEHHBIA) MO PYKOBOJCTBOM
neaarora;

ClIeIOBaTh IpPaBHJIaM IOJb30BaHUs XUMHUYECKOM IMOCYI0M U J1ab0paTopHbIM
o0Opy/IoBaHMEM, a TaK)Ke MpaBWJIaM OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU TI0 BBIIIOJIHEHUIO JAaOOPAaTOPHBIX XUMHUYECKHX OIBITOB  TIO
MOJIYYECHUI0O M COOMpaHUI0 Tra3000pa3HbIX BEIIECTB (BOJAOPOJAa U KHUCIOPOJa),
IIPUTOTOBJICHUIO PACTBOPOB C OINPEAEIEHHOM MAacCOBOM JOJEH pPacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M  TPOBOAWTH XMMHUYECKHE  OKCIEPUMEHTHI  TIO
pacrlo3HaBaHUIO PACTBOPOB IIEIIOYEH M KHUCIOT C MOMOIIBI0 WHANKATOPOB (JIAKMYC,
dbeHondTanenH, METUJIOPAHXK M [Ip.), MOATBEPKIAIOIMINX KAYECTBEHHBIN COCTaB
HEOPraHMYECKHUX BELIECTB (KaYeCTBEHHBbIE PEaKLUMU HAa HOHBI) MOJ PYKOBOJCTBOM
nejarora.

9 KIIACC

pPacCKphIBaTh CMBICTT OCHOBHBIX XMMHYECKUX TMOHSATHUN: XUMHUYECKUI DJIEMEHT,
aTOM, MOJIEKYyJia, WOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTb, DJICKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKAsl PEaKIus,
XUMUYECKasi CBSI3b, TEIIOBOW 3(P(HEKT peakIuu,Moiib, MOJSPHBIA 00BEM, pacTBOD;
AIEKTPOIUTHI, HEATEKTPOIUTHI, SJCKTPOIUTHICCKAS TUCCOIHAIIHS, PEaKITUH HOHHOTO
oOMeHa, KaTainu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE H HEOOpaTHUMbIC
peaxIm, OKHCIIUTETHbHO-BOCCTAHOBUTEIILHBIC peaxIm, OKHUCJIUTETIb,
BOCCTAaHOBUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTD,
XUMHYECKass CBSA3b (KOBaJCHTHAs, WOHHAs, METaJUIMUecKas), KPUCTAJUIHYecKas
pemérka, *KOppo3us METaUIOB, CIUIaBbl; CKOPOCTh XHUMHUYECKOW peakmuu™,
npenenbHo nonyctuMmas konteHTpanus (I1IJIK) BemecTsa;

WLTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. 1. 1) u



MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

UCIIOJI30BaTh 3HAKU M CUMBOJIBI JJIsi (PUKCALMU PE3yJIbTaTOB HAOJIOJCHUH,
cocTaByieHHs (POpMYIT BEIIECTB U YpPaBHEHUIN XUMUYECKUX PEAKIUH, 3aITUCH JTaHHBIX
ycinoBui 3agad. Hcmonws3oBarth o0003HaueHus, umerommecs B Ilepuoamdeckoit
CUCTEME W TalJMIle PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUW W coJiel B BoAe s
BBITTOJTHEHUS 3aJaHUM.

ONPENENATh BAJECHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX JJIEMEHTOB B
COCIMHEHHUAX PA3JIMYHOTO COCTaBA; MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCY COEIMHEHUM C ONOPOW Ha ONPEACIICHUS, B TOM YMCIIE CTPYKTYpPUPOBAHHBIC,
BHJIbl XUMHUUYECKOU CBSI3U (KOBaJICHTHAs, MOHHASI, METAJUIMUECKasi) B HEOPTaHUUECKUX
COCIMHEHUAX; 3aps]l MOHA MO XUMHYECKOW (opmysie; XapakTep Cpelbl B BOJHBIX
pacTBOpax KHUCJIOT M MIEJIOYEH, THUIl KPUCTAJUIMYECKOM PEIETKH KOHKPETHOIO
BEILIECTBA;

packpeiBath cMmbica I[lepuommyeckoro 3akona JI.MI. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHWMAaHUE: OMHUCHIBATH M XapaKTEpHU30BaTh TAOIUYHYIO
dbopmy Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX DJEMEHTOB: pas3iidyaTh MOHSATHUSA
«rnaBHas noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, manbie u
OOJIBIIINE MEPUOJIBI; COOTHOCUTH 0003HAUYEHMUSI, KOTOPHIE UMEIOTCSI B MEPUOIMUECKON
Ta0nuIle, C YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB M 3aps A/pa, o0IIee YUCIIO PJIEKTPOHOB U pACTIpEICTICHHE UX TI0
AIEKTPOHHBIM CJIOSIM); OOBSICHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB
XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUH B MpeJiesiaXx MajblX MEPUOJI0B U TJIABHBIX
MOATPYII C YYETOM CTPOCHHUSI UX aTOMOB;

KJIacCU(ULIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTraHUYeCKHUEe BEIIECTBA;
XUMUYECKUE peakiuu (10 YKCIy U COCTaBy YUYaCTBYIOIIUX B PEAKIUM BEIECTB, IO
TeT10BOMY 3P (DEeKTy, 0 U3MEHEHUIO CTEIIEHEeW OKUCICHUS! XUMUYECKUX DJIEMEHTOR)
C OIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIMME U CHCHUPUUECKUE XHUMHYECKUE
CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEpXkAas OINUCAHHE MpUMEpaMU
MOJIEKYJISIDHBIX M HMOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C
OITIOPOM Ha CXEMBI;

COCTaBIISATh YPABHEHUS AJIEKTPOJIUTHUYECKON TUCCOUMAIIMU KUCIIOT, IIEI0YEN U
COJICH; TIOJTHBIE U COKpAIIEHHBIC YPaBHEHUS PEAKIMA MOHHOTO OOMEHA; ypaBHEHUS
peakiui, TMOJATBEPXKIAIOIIMX CYIIECTBOBAHME TI'E€HETHUYECKOM CBSI3M  MEXIY
BEIIIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKkpbiBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa 3TUX PEaKIIHii;

MIPOTHO3UPOBATHCBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX CTPOCHUS,
BO3MOXKHOCTH TPOTEKaHUS XUMUYECKUX MPEBPAIICHUN TOCIE MPEABAPUTEIIBHOTO
00CYXJICHHSI C TIe1aroroMm;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB;
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa MO0 (PopMysie COeTUHEHHSI; MACCOBYIO JTOJTIO
BEILIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI M0 YPABHEHUIO XUMHUYECKOW PEaKIUU C



OIIOpPOM Ha aJrOpUTM;

CJIEIOBAThIIpAaBUJIaM I0JIb30BAHUA XMMMYECKON MOCYJ0oM U 1ab0paTopHBIM
0o0Opy/lOBaHUEM, a TaKXKe IMpaBWiaM OOpaIleHMs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKUMSMU IO  BBIIIOJIHEHUIO Ja0OPATOPHBIX XUMHYECKHX OINBITOB IO
HOJIyYEHUIO U COOMPaHUIO ra3000pa3HbIX BELIECTB (AMMMAKa U YTIEKUCIIOrO ras3a);

IPOBOANUTH PEAKIMH, MOATBEP)KAAIOIINE KAYECTBEHHBIH COCTAB Pa3IMUYHBIX
BEIIECTB: PAClO3HABaTh OMNBITHBIM MYTEM XJIOPHUA- OpoMuA-, MOIUI-, KapOOHAT-,
dochar-, cunmukar-, cynbhar-, THAPOKCHA-UOHBI, KATHOHbI aMMOHHUS U HOHBI
M3YYEHHBIX METAJUIOB, NPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHHMYECKHUX
BELIECTB;

IPUMEHATH OCHOBHBIE OIEpAlMU MBICIUTEIBHON JAESITENIBHOCTH — aHalu3 U

CUHTE3, CpaBHEHUE, O0000IleHHEe, CHCTEeMAaTU3allil0, BBISBICHUE MPUYUHHO-
CIEACTBCHHBIX CBS3€H — I M3YYEHHUsI CBOMCTB BEIIECTB M XMMHUYECKHUX PEAKIIH;
€CTECTBEHHO-HAYYHbIC METO/IbI IMO3HAHUS — HaOII0ICHHUE, U3MEpPEHNE,
MOJICIIMPOBAHUE, YKCIIEPUMEHT (peabHbIN U MBICTICHHBIH ).
TEMATHYECKOE INTAHUPOBAHUE
8 KJIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBanue pasaenoB u (undposbie)
Kourp. IIp.
n/m TeM NPpOrpaMMbl Bcero p p o0pa3oBaTe/bHbIC
paGoThI paGoThI pecypeI
Pasznea 1. IlepBoHayaibHble XUMHYECKHE IOHATHUSA
XumMusgs — BaxkHag o001acThb
€CTECTBO3HAHUS u Bubmiorexa HOK
1.1 . 5 2 https://m.edsoo.ru/7f41
MPAKTUYECKOH  JESITeTbHOCTU 837c
4eJI0BEKA -
BemecTa "u XUMHYECKHE bubmorexa HOK
1.2 e;i - 15 1 https://m.edsoo.ru/7f41
peardt 837c
Hroro no paszneny 20

Pa3nea 2. Baxkneiimme npeacraBuTesn

HEOPraHm4eCKMXx BEIIECTB

bubmmoreka HOK
2.1 Bosnyx. Kucnopon. Tonstne 06 5 https://m.edsoo.ru/7f41
OKCHJIaX
837c
Bopopoa. Ilorstue o kucioTax bubmorexa HOK
2.2 AOPOIL: 5 1 https://m.edsoo.ru/7f41
U COMSIX
837c
23 KonnyecTBeHHBIE OTHOIICHUS B 4
' XHMUH
bubnuoreka LHOK
2.4 Bona. Pactsopi. Tonsmue 06 5 1 1 https://m.edsoo.ru/7f41
OCHOBAHUAX
837c
2.5 | OCHOBHBIC KJIACCHI 11 1 1 bubnuorexa [HOK



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

HEOPraHUYECKUX
COEeIUHEHUI

https://m.edsoo.ru/7f41
837c

Hroro no pazneny

30

Paznean 3. Ilepuoanuecknii 3axkoH u Ilepuoamueckasi cucrema xumMudeckux djiemeHtos /. WU.
MenpgeneeBa. CrtpoeHue aTomMoB. XuMHYecKass CBfi3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakiun

Ilepuoanueckuit 3aKOH u
[Iepnonnueckas cucrema

bubnuoreka LHOK

3.1 7 https://m.edsoo.ru/7f41
XHUMUYeCKuX 3mneMeHToB J[. U.
837c
Mennene-eBa. CTpoeHue aroma
Xumuueckas CBSI3b. bubmmoreka HOK
3.2 OKHCITUTEIIBHO- 8 https://m.edsoo.ru/7f41
BOCCTAaHOBUTEIIbHBIC PEAKIIHU 837¢c
bubnmmoreka HOK
HWtoro o pazaeny 15 https://m.edsoo.ru/7f41
837c
bubmmoreka HOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
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9 KJIACC

Koau4yecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3nenoB u (undposbie)
n/m TeM MPOrpaMMbl Bcero Konrp. Tp. o0pa3oBaTejibHbIE
padoTbI padoTbI pecype
Pasznes 1. BemecTBo 1 XUuMHYeCKHe peakuuu
[loBropenne wu  yrayOseHue bubnuoteka L[IOK
1.1 3HaHUM  OCHOBHBIX  pa3JICiiOB 5 1 https://m.edsoo.ru/7f41
Kypca 8 Kiacca a636
OCHOBHBIC 3aKOHOMEPHOCTH bubmorexa HOK
1.2 . 4 https://m.edsoo.ru/7f41
XUMUYECKHUX PEaKIIui
a636
DIIEeKTPOTUTHIECKAS bubnuortexa [HOK
1.3 JIACCOLAAIMSL. XuMHueCcKue 8 1 1 https://m.edsoo.ru/7f41
peaKIu B pacTBOpax a636
Utoro no pazneny 17
Pa3nen 2. HemeTasibl U HX COeTUHEHUS
OO6mas XapaKTEePUCTHKA bubnuorexa [HOK
2.1 XUMUYeCcKuX diaeMeHToB VIIA- | 4 1 https://m.edsoo.ru/7f41
rpymibl. ['anorens 2636
OO6mas XapaKTEePUCTHKA bubnuorexa [HOK
2.2 XUMUYECKHX »diaeMeHToB VIA- 5 https://m.edsoo.ru/7f41
rpymmbl. Cepa u e€ COeTMHEeHUS 2636
OO6mas XapaKTEePUCTHKA Eu6amoreka [IOK
2.3 XHMIICCKHX  JIEMCHTOB  VA- 7 1 https://m.edsoo.ru/7f41
rpynnsl.  A3zor, ¢ochop u ux 2636
COCAUHEHMS E—
OOmas XapaKTepUCTHKA Eubmoreka ITOK
04  XUMMUCCKHX OnemenToB IVA- g 1 2 https://m.edsoo.ru/7f41
rpynnbl. YTIIepoa U KPEeMHUN U 2636
UX COCIUHEHHS —
Hroro no paszneny 24
Pa3nen 3. MeTaaabl 4 UX COeAMHEHUS
bubmmoreka HOK
3.1 OO0111e cBOICTBA METAIIJIOB 4 https://m.edsoo.ru/7f41
a636
Baxneiime MeTaluibl M UX bubnmotexa HOK
3.2 16 1 2 https://m.edsoo.ru/7f41
COEIUHEHMS
a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeiaa
BemectBa u wmatepuansl B bubnmotexa HOK
4.1 3 https://m.edsoo.ru/7f41
JKA3HU YeJ0BeKa
2636
Hroro no pazneny 3

27
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PesepBHOe Bpemst

bubnmoreka [HOK
https://m.edsoo.ru/7f41
a636
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