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[NOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMmMa 1mo XUMHUM AJIsE 00YYArOIIMXCS C 3aICPKKOUIICUXUIECKOTO Pa3BUTHUS (Jajiee —
3[IP) Ha ypoBHE OCHOBHOrO 00IIEero 0oOpa30BaHMS COCTaBlieHA B COOTBeTCTBUH ¢ DenepanbHbIM
rOCy/IapCTBEHHBIM  00pa30BaTeIbHBIM CTAHJAPTOM OCHOBHOTO oOmero oOpasoBanus (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM IOCTHUIIMH
Poccuiickoit ®enepauun 05.07.2021 1., per. Homep 64101) (manee — D®I'OC OOQO), [Ipumepnoit
aJaTUPOBAHHONM OCHOBHOM  00pa3oBaTeNbHOM MporpaMMoil  OCHOBHOTO 00IIero oOpa3oBaHUS
o0ydJaronumxcs ¢ 3aJepP)KKOW TCUXUYECKOTO pa3BuTus (omoOpeHHO# pemenrneM PYMO mno obmemy
obpazoBanuto (mporokon ot 18 mapra 2022 r. Ne 1/22)) (manee — ITAOOIT OOO 3IIP), ITpumepHoii
paboueli mporpamMmbl y4eOHOro mnpeamera «XuMmus» (0a30BbIi ypoBeHb), [IpuMepHO#l mporpammoit
BOCTIMTAHUS O0YYAIOIIUXCS TPU TIOTYYEHUH OCHOBHOTO 00IIIET0 00pa30BaHMUsI, C YIYETOM PACIPEACICHHBIX
0 KJIaccaM MpOoBepsieMbIX TPeOOBaHMI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbI
OCHOBHOTO 00IIero o0pa3oBaHUS U JJIEMEHTOB COJCPIKAHUS, MPEICTABICHHBIX B YHHUBEPCATHHOM
koaudukarope nmo xumuu, KoHuenmuunpenoiapanus yueOHOro npeamera «XuMus», B 00pa30BaTEIbHbBIX
opranuzanusax PO, peanusyromux oCHOBHBIE 00111e00pa30BaTeIbHBIE TPOTrPAMMBIL.

O0mas xapakTepucTHKA Y4eOHOTI0 npeaMeTa « XuMush»

Y4eOHblii mpeamer  «XuUMUS»  BXOAUT B TNPEIMETHYHO  00JacTh

«EcrecTBeHHOHay4HbIE NTPEAMETH. B cucTtemMe ecTecCTBEHHOHAYYHOI0 00Opa30BAHUSAXUMUS KaK yUeOHBIH
IpeIMET 3aHUMAET BaKHOE MECTO B [TI0O3HAHUU 3aKOHOB MPUPO/Ibl, POPMHUPOBAHUH HAYUHOI KapTUHBI MUDA,
CO3/1aHUU OCHOBBI XMMHUYECKUX 3HAHUN, HEOOXOIUMBIX JJIsl IOBCEAHEBHON KU3HU, HABBIKOB 3/J0POBOTO U
0e30I1acHOTrO JUIsl YeJIOBEKa M OKpYyXarollell ero cpeabl oOpa3a JKM3HU, a TaKkkKe B BOCHUTAHUU
DKOJIOTUYECKON KYJIbTYPHI.

YcnemHocTh n3y4eHusl XMMUU CBSI3aHa C OBJIAIGHUEM XUMUYECKUM SI3bIKOM,COOIIIOICHUEM ITPABUIT
Oe3omacHOi pabOThl NpPHU BBHIIOJHEHUM XHUMHYECKOI'O 3KCIEPUMEHTa, OCO3HAHMEM MHOTOYHCIEHHBIX
CBSA3€H XMMUU C IPYTUMHU IIPEIMETaMU IKOJIBHOIO Kypca.

[IporpaMMa BkJItOUaeT B ce0s1 OCHOBBI HEOPTaHUYECKOW M OpraHuYecKoil xumuu. I naBHON uaeei
IpOTrpaMMBI SBJISIETCS COo3AaHne 0a30BOr0 KOMILIEKCA ONOPHBIX 3HAHUIIIO XUMUH, BEIPAXKEHHBIX B (hopMme,
COOTBETCTBYIOIIEH BO3pACTy 00YUAIOIIUXCS U UX 0COOBIM 00pa30BaTEIHLHBIM MOTPEOHOCTSM.

B conpepxaHun IaHHOrO Kypca IPEACTaBICHbl OCHOBOIOJIAralolue XUMUUECKUE TEOPETUUYECKUE
3HAHUS, BKJIIOYAOIINE M3YYEHUE COCTAaBA U CTPOCHUS BEIIECTB,3aBUCUMOCTH UX CBOWCTB OT CTPOCHMS,
IIPOTHO3UPOBAHUE CBOWCTB BEIIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEM XMMHMUYECKUX IMPEBPALECHUN U
IIyTEeHN YNPABIECHNs UMUB LIEJISAX MOJYYEHUS BEIECTB U MaTEPUAIIOB.

Teopernyeckyro OCHOBY U3Y4YEHUs HECOPraHUYECKOM XUMHUHU COCTABIISET aTOMHO- MOJIEKYJISIPHOE
yuenue, Ilepnonnueckuit 3akon JI.M. Menneneesa ¢ KpaTKuMu

flcBeneHus MU O CTPOEHUHM aTOMa, BUJIaX XUMUYECKOM CBS3U, 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKHUX
peakuui.

B usyueHuum kypca 3HauMTENbHAs POJIb OTBOAUTCS XMMHUYECKOMY 3KCIEPUMEHTY: IPOBEICHUIO
IPAKTUYECKUX U JabOpaTOpHBIX paboOT, OMMCAHUIO pPe3yJIbTaTOB YUYEHUYECKOTO HKCHEPUMEHTA,
COOJIIOJICHUIO HOPM U NpaBHJI 0€30MacHOi paboThl B XUMUYECKOH J1ab0paTopuu.

Peanuzanus naHHol mporpaMMsel B mpolecce o0ydeHus mo3BoiauT odyuyatoutumcsic 3I1P ycBouts
KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIUH U ITOHATH POJIb ¥ 3HAUEHUE XUMUHUCPEAH APYTUX HAYK O IIPUPOE.

N3yyenne xumMum crocoOCTBYeT (OPMHUPOBAHUIO y OOYyYaIOUIUMXCS HAay4HOTO MHUPOBO33pPEHUS,
OCBOCHMIO OOIIEHAYYHBIX METOAOB (Ha0JI0JeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHKE), OCBOCHUIO
MPAKTUYECKOr0 MPUMEHEHHsI HayYHBIX 3HAHUI, OCHOBAaHHOT'O HAa MEXKIIPEIMETHBIX CBA3SX C IPEeIMETaMU
«OKpyxaromuii Mup»,

«Dusukay, «buonorusay», «l'eorpapus», «Marematuka» U GOpMHpPYET KOMIETEHIIMH, HEOOXOAUMBIE IS
IPOI0JDKEHUS 00pa30BaHMs B 001aCTH €CTECTBEHHBIX HAYK.

N3yuyenne xumum crnocoOcTByeT paszButhio y oOydaromuxcsi ¢ 3I[IP mpocrpancrBenHoro
BOOOpakeHus, (PYHKIMOHAIBHONH I'PAaMOTHOCTH, YMEHHS BOCIPUHHMATh M KPUTUYECKH AHAIM3HPOBATH
MH(POPMALINIO, IPEACTABICHHYIO B PAa3JIMUHBIX (opMax. 3HAYUUMOCTh MPEAMETa JUIsl pa3BUTHS )KU3HEHHON
KomrereHIu ooyvaromuxcs ¢ 3I1P 3akimoyaercss B yCBOGHUM OCHOBBI XUMHUYECKHUX 3HAHUH,HE00X0AMMBIX
JUIsl TIOBCEIHEBHOM JKM3HU; HABBIKOB 3[J0OPOBOT0 U OE€30MaCHOI0 JISYEIOBEKa U OKPYXKAIOIEH ero cpesl
o0pa3a xu3HH; POPMUPOBAHUH IKOJIOTHIECKOHN KYIbTYPHI.



[IporpamMma oTpakaeT coaepx)aHue OOy4YeHHs TpenaMeTy «XHMHS» C YY4eTOM OCOOBIX
oOpasoBarenbHbIX TOTpeOHOCTEH oOydarommxcs ¢ 3[IP. OBnageHue ydeOHBIM TPEAMETOM «XHMHS
MPEJICTaBISIET ONMPEACICHHYI0 TPYIHOCTh aisi oOywarommxcs ¢ 3[IP. DTo cBsizaHO ¢ 0COOEHHOCTSIMH
MBICTTUTEIILHON JIeATENbHOCTH, MEPUOANUYECKUMU KOJeOaHUsSMU BHUMaHHS, MajbiM OOBEMOM MaMsTH,
HEJOCTAaTOYHOCTHI0 OOIIEero 3amaca 3HaHWH, MOHMKEHHBIM TO3HABATEIILHBIM HMHTEPECOM H HU3ZKHUM
YPOBHEM PEUYEBOT0 Pa3BUTHUSL.

Jjis ipeogoNeH s TPYTHOCTEH B U3YUYCHUN yU4EOHOTO IpeaMeTa « XUMUs HeoO0X0IMMa aiarTarus
o0bemMa M XapakTepa ydeOHOro Marepuaja K IM03HABaTEIbHBIM BO3MOXKHOCTSAM JaHHOW KaTerophu
00y4JaromUXCsl, y4eT UX OCOOEHHOCTEW Pa3BUTHS: HCIIOJIIb30BAHHE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIPEAMETHBIX CBsI3€H, IOCTENEHHOE YCI0KHEHNE U3y4YaeMOro MaTepuara.

[Tpu u3yueHnn XUMUU HEOOXOAMMO OCYIIECTBIISATH B3AaMMOJICHCTBHE HA TTOJMCEHCOPHOM OCHOBE.

Teopernueckuil MaTepuans peKOMEHAYETCS M3ydaTh B IpPOIECCe MPAKTUYECKOW MeATeIbHOCTH.
Bo3M0xHO BbIIENIEHUE OTACIBHBIX YPOKOB Ha pELICHUE 3a7ayd B CBSI3U COCJIONKHOCTBIO aHalu3a TEKCTa
obyuaronumucs ¢ 3IIP. Opranuueckoe €IMHCTBO MPAKTHYECKOW W MBICTUTEIBHON JEATEIHHOCTH
o0yJaromuxcs Ha YPOKax XHMHHU CIOCOOCTBYET IMPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3HMCHBIX
XUMHUYECKHX 3HaHUM u yMmeHuil. Oco0oe BHUMaHUE TNPU H3YYCHUH XHUMHH YJIEIseTcs HU3YYECHHUIO
«CKBO3HBIX» IMOHATHH U (HOPMUPOBAHHUIO HABBIKA CTPYKTYPHUPOBAHHS MaTepHaa.

ey 1 3a7a4u U3y4YeHUs1 yueOHOro npeamera « XuMHUsh»

Obwue yenu w3ydeHUs ydeOHOro mpenMmera «XuMus» mnperacrasieHbl B I[lpumepnoit paboueii
IporpaMMe OCHOBHOro o0uiero o0pa3oBaHusi. OHUAKTYaTU3UPOBAHbl C YYETOM HOBBIX IPUOPUTETOB B
CUCTEME OCHOBHOrO OOLIEro 0oOpa3oBaHUs, HAIIPABIEHHOCTH OOy4Y€HHUs HAa Pa3BUTHE U CaMOpPa3BUTHE
JUYHOCTH, (OpMUPOBaHUE €€ MHTEIIEKTa U 001Iel KyabTypbl. O0ydeHHne YMEHUIO YUUTHCS U IPOI0JIKATh
cBOE€ 00pa30BaHUE CAMOCTOSTEIHHO B HACTOSIIIEE BPEMS SBISIETCS OJJTHON M3BAXHEUITNX (PYHKIUH yIeOHBIX
IIPEIMETOB, B TOM YHUCJIE U «XHUMHUN».

Hnst oOyuarommxcst ¢ 3IIP, Tak e, Kak W JUIs HOPMAaTHBHO Pa3BUBAIOIIUXCS CBEPCTHHUKOB,
OCBaMBAIOIIMX OCHOBHYIO 00pa30BaTEeNIbHYIO MPOrpaMMy, TOMUHUPYIOIIee 3HaUeHHe MPUOOPETat0T Takue
yenu, KaK:

(dbopMHpOBaHNE MHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOI K COTPYIHUYECTBY, CAMOCTOSTEIEHOMY
HNPUHSITHIO PEIIEHUH, CHOCOOHOM a1anTHPOBAThCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;
HAIpaBJIEHHOCTh OOy4YeHUsT Ha CHCTEMAaTHYECKOE€ MPHOOIIEHHE Y4YaluXcs K CaMOCTOSITENbHOM
[IO3HABATEJILHOM JIEATEIbHOCTH, HAayYHbIM M TNPAKTUYECKUM METOAAaM IMO3HaHHUA, (OPMHUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

o0ecrieyeHne YCIOBUH, CIOCOOCTBYIONIMX MNPUOOPETEHHI0 OO0YyYaroIUMKCS OINbITa Pa3HOOOpa3HOMH
JeSITeIbBHOCTH, TIO3HAHUSA M CaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEHIMH), UMEIOIINX
YHHUBEPCAIbHOE 3HAUEHUE [T PA3IMYHBIXBUIOB ACATEIbHOCTH;

(dopMupOBaHHE YMEHUH OOBSACHATH U OLIEHWBATDH SIBJICHUS OKPY>KAIOIEr0 MUPAa HAOCHOBAaHMM 3HAHUU U
OIIbITA, ITOJIyYEHHBIX IPU U3YYEHUH XMWY,

¢dopmupoBaHre y 0OydarOUIMXCS TYMAHUCTHUECKUX OTHOIICHUH, NMOHMMAHUS IIEHHOCTH XMMHUYECKHUX
3HaHUU JIJIs1 BBIPAOOTKU SKOJOTHYECKH 11eJIeCO00pa3HOro MOBEJAEHHS B OBITY U TPYAOBOM JEATEIHHOCTH B
LEJISIX COXPAHEHHUS CBOETO 3/J0POBBS M OKPYIKAIOLIEN IPUPOJHON CPEBL;

pa3sBUTHE MOTHUBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIUTAaHHIO Ha OCHOBE
YCBOGHHUS OOIIEYEIOBEYECKMX IIEHHOCTEeH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY mpodmis Hu
HaNpaBJIEHHOCTH JlalbHEHIIEro 00yUeHHs.

Kypc HampaBiieH Ha pelieHue CleayoluX 3aoay, 00eCIeYHBAarOIIUX PEaTH3alHIo JMYHOCTHO-

OPUEHTHUPOBAHHOTO U JESITEIBHOCTHOTO MOJIX00B K 00y4eHHto XxuMuu odydaronuxcs ¢ 3[1P Ha ypoBHe
OCHOBHOTO 001I1eT0 00pa30BaHUsI:
¢opMHpoBaHHE TEPBOHAYAIBHBIX CHCTEMATU3MPOBAHHBIX  MPEJICTABICHHM O  BEIIeCTBaX, HX
IPEeBpaICHUSIX U MPAKTUYECKOM NMPUMEHEHUH; OBJIa/JICHUETIOHATUHHBIM alapaTtoM U CHUMBOJHYECKUM
SI3BIKOM XVMMUH;
O0CO3HaHME OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HAyKHM KakK o00JacTh COBPEMEHHOTO
€CTECTBO3HAHMSA, XUMUYECKUX IPEBPAIICHUN HEOPraHWYECKMX M OPraHMYECKHX BEILECTB KaK OCHOBBI
MHOTHX SIBJICHUH )XKMBOH M HEXHBOW MPUPOIBI; YIIIyOJIeHHE MPEACTaBICHUI 0 MaTepUAIIbHOM €IMHCTBE
MUDA;

foBnanenne ocHOBaMM XHMMHMYECKOH TIpPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIM3UPOBATH U OOBEKTHUBHO



OIICHMBATh JKU3HEHHBIC CHUTYyallMH, CBS3aHHbIE C XWMHEH, HaBBIKAMHU O€30MAaCHOTO OOpalleHus C
BEIICCTBAMH, HCITOJIb3YEMBIMH B TIOBCEIHEBHOW JKM3HU; YMEHHEM aHAIM3HPOBATh W TUIAHHPOBATH
IKOJIOTHUYECKU 0E30MacCHOE MOBEJCHHE B IIEISIX COXPAHECHHUS 3/I0POBbS U OKPYIKAIOIIEH Cpebl;

" (hopMHUpOBaHHE YMEHHI YCTAHABIMBATH CBSI3U MEX/y PEATbHO HAOII01aeMBbIMU XUMHUECKUMH SIBJICHUSMHU
U TpoILecCaMH, NPOUCXOASIIMMUA B MHUKPOMHpE, OOBSCHATH NPUYMHBI MHOTOOOpPa3usi BEIIECTB,
3aBUCUMOCTh MX CBOMCTB OT COCTaBa W CTPOCHUS, a TAKXKE 3aBHCUMOCTh TPUMEHEHHUS BEIIECTB OT MX
CBOMCTB;

® mpuoOpeTeHHe OMbITa WCIONB30BaHUS PA3JIUYHBIX METOJOB W3YYCHUS BEIIECTB, HAOMIOACHUS 33 HX
NPEBPAICHUSIMA TIPU  MIPOBEJICHUU HECIOXKHBIX XUMHUYECKUX JKCIEPUMEHTOB C HCIIOIH30BAHHEM
1ab0paTOpHOTO 00OPYAOBaHUS U TPHUOOPOB;

"  (opmupoBaHUE MPEICTABICHUI O 3HAYCHUN XUMUYECKOW HAYKH H PEIICHIH COBPEMEHHBIX IKOJIOTHUECKHUX
npo0JIeM, B TOM YKCIIe B IPEJOTBPALICHUN TEXHOTCHHBIX M KOJIOTUIECKHX KaTacTpod.

OcobennocTu oTOOpa M aganTanuu y4e0HOro MaTepuasia o XMuMHHU

OOyuenue ydyeOHOMY mpeaMeTy «XHMHA» HEOOXOJUMO CTPOMTh HA CO3/IaHUM ONTUMAJIbHBIX
YCJIOBHM IJIsl YCBOGHHUSI ITPOrpaMMHOTO MaTepuasia ooyqatomumucs ¢ 311P. bonbinoe BHUMaHWe TOKHO
OBbITH y/I€7I€HO 0TOOpY yueOHOro MaTepualia B COOTBETCTBUHU C IPUHIUIIOM JIOCTYITHOCTH IIPU COXPaHEHUHU
obmiero 06a3oBoro ypoBHS. OH JOIDKEH IO COACP)KaHHIO M 00beMy OBITH aJanTHPOBAHHBIM IS
oOyuatomuxcs ¢ 3[IP B cooTBeTcTBUM ¢ uMX 0coObIMH 0Opa3oBaTeNbHbIMU HOTpeOHOCTIMU. Criemnyer
00JIeTYNTHOBNIAICHHE MaTeprasioM oOydatomumucs ¢ 3[IP mocpencTBoM ero AeTaabHOrO OOBSICHEHHS C
CUCTEMATUYECKUM IIOBTOPOM, MHOTOKPATHOM TPEHUPOBKOW B IPUMEHEHUU 3HAHUN C HCIIOJIb30BAHHEM
IPUEMOB AJITOPUTMHU3ALIMN U BU3YAJIbHBIX OIIOP, 00YUEHUsI CTPYKTYPUPOBAHUIO MaTepuaia.

bosbioe 3HaueHue sl MOJIHOLIGHHOTO YCBOEHHMsI Y4eOHOro MaTepuaja HMMeEeT Olopa Ha
MEXXIIPEIMETHBIE CBSA3HM BOIIPOCOB, M3yYaeMbIX B JIAHHOM Kypce, C TAKMMHU Y4E€OHBIMH IpeAMETaMH Kak
«I'eorpadus», «dusukay, «buonorusy». [1o3Bonsas paccMarpuBaTh OJWH M TOT XK€ Y4€OHBIH MaTepuan ¢
pasHBIX TOUYEK 3PEHMs, MEXIIPEIMETHbIE CBS3M CIIOCOOCTBYIOT €ro Jy4YlIeMy OCMBICIEHHIO, Oolee
MPOYHOMY 3aKPEIUICHUIO MOJyYE€HHBIX 3HAHUN U MPAKTUYECKUX YMEHUI.

IIpy moAroToBke K ypoKaM yuduTeNlb JOJDKEH MPEeaycMOTpeTh (OPMHPOBAHUE Y OOYyYarOLIUXCs
YMEHHMI aHaJlM3upoBaTh, CPAaBHUBATh, 0000IIATh HM3y4daeMblii MaTepuaj, IUIAaHUPOBATh IPEJICTOSAILYIO
paboTy, OCYLIECTBIATh CAMOKOHTPOJb. He00X01MMO MOCTOSHHO CIEANUTH 3a MPaBUIBHOCTHIO PEYEBOTO
odopmiteHus BbICKa3biBaHu oOyuaromuxcs ¢ 311P.

B cBs31 ¢ 0coOeHHOCTSIMU NOBENEHUSAN AeATeabHOCTH o0yyatonuxcs ¢ 3I1P(pacTopMOKeHHOCTb,
HEOPraHM30BaHHOCTh) HEOOXOAUM CTPOKANIINN KOHTPOJb COOIIOAEHUS MPABUJI TEXHUKU 0€30MacHOCTH
IIPU NIPOBEICHUY JIAOOPATOPHBIX padOT B XMMHUUECKOM KaOMHETe.

§IIpumepHbIe BUABI AesiTeabHOCTH 00y4arommxcs ¢ 3IIP, o0ycioBiaeHHbIe 0cO0BIMHI
o0pa3oBaTe/IbHBIMHM MOTPEOHOCTAMH M 00ecneYuBAIOIIME OCMBICJIEHHOE 0CBOCHUE COACPKAHUM
o0pa3oBaHus MO NpeaAMeTy «XUMHUD»

Coneprxanue BUIOB jAeATesbHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax XMMHUHONpPENenseTcss ux
0co0bIMU 00pa3zoBareabHbIMU NOTpeOHOCTSIMU. [ToMumo mupokoucnonszyempix B OOII OO0 o6mux
JUIL BCEX OOYYaroIIMXCs BHUJIOB JESATEIbHOCTUCIEAYET YCHIUTHh BUIBI IEATEIBHOCTH, ClICIM(PUUHBIE
JUIS TAaHHOW KaTeropuuo0yJaronmxcs, A1 00ecredeHnsl OCMBICIEHHOTO OCBOEHHUS COJIEP KaHUS
00pa30BaHUANO NMPEAMETY: YCUIICHHE MPEAMETHO-IPAKTUYECKON eATENbHOCTH ¢ aKTUBU3AIMEH
CEHCOPHBIX CHCTEM; YepelOBaHHE BHUIOB JESATENbHOCTH, 3a/IeHCTBYIOIIMX Pa3IMYHbIECEHCOPHBIE
CUCTEMBI; OCBOEHUE MaTepuaia ¢ ONOPOH Ha aJOPUTM; «IIOIIArOBOCTh» BU3YUYEHUU MaTepuaa;
HCIOJIb30BaHUE JIOTIOJIHUTENBHON BHU3YyaJbHOW OMOpPHI (IUIaHBL,00pa3ilbl, CXEMBI, I1a0JIO0HbI, OTIOPHBIE
tabmuubl). s pazButus y odydatoniuxcs ¢ 3[IPymenus nenath BBIBOJIBI, (OPMUPOBAHHS IPAMOTHOTO
PEUeBOro BhICKa3bIBAaHUSHEOOXOIMMO HCIIOIb30BaTh OMOPHBIE clioBa U kiuiie. Ocoboe BHUMaHKE
ClIeyeTyeTUTh 00YUYEeHHUIO CTPYKTYPUPOBAHUIO MaTepUaa: COCTaBICHNE PUCYHOUHBIX UBEPOATbHBIX
CX€M, COCTaBJIeHHE Ta0JINII, COCTaBJIeHHE Kilaccu(uKauyu co003HaYeHHBIMU OCHOBAHUSMH JIJIS
KJ1accu()MKALMU U HAIlOJIHEHUE X TpuMepaMu U Ap.JIpumepHas TemMaTHueckass 1 TEPMHHOJIOTHYECKast
nekcuka coorBercTByer OOII
000.

Hns oOyuatommxcst ¢ 3[IP  cymiecTBeHHBIMU SBISIIOTCS TPUEMBl pabOThI C

JIEKCHYECKUM MaTepuasioM 1o mpeamery. [IpoBoautcs cnenuanbHas paboTa MOBBEIEHUIO B aKTHBHBIM



CJIOBaph OOYyYalOIIMXCS COOTBETCTBYIOUIEH TEPMUHOJOTMH. V3ydaemple TEpMHHBI BBOIATCS Ha
MOJINCEHCOPHOM OCHOBE, 00s3aTeNbHa BHU3yallbHAs MOJJIEPKKA, aITOPUTMbI pabOTHl C OINpeaeTIeHUEM,
OIIOPHBIE CXEMBI JUIsl AKTyaIu3alui TEPMUHOJIOTHUH.

MecTo y4yeOHoro npeamera « XHMHsSD> B Y4eOHOM ILIaHe

B cootBercTBuM ¢ PDepepanbHbIM rOCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOI'O
o0miero o6pa3oBaHus y4eOHbIHN peaMeT « XUMUSD BXOJIUT B IPEAMETHYIO 001acTh « EcTecTBeHHOHAYYHBIE
IPEIMETBI» U ABISETCA 0053aTeNbHbBIM Ul U3yUEHHUS.

VY4eOHbIM IUTaHOM Ha €€ u3yueHue oTBeeHO 136 yueOHBIX yacoB — 110 2 4 B HEJEN0 B 8 U 9 Kiaccax
COOTBETCTBEHHO.

Coneprxanue yueOHOTO mpeaMeTa « XUMHsD», pescTaBieHHoe B [IpumepHnoii paboueii mporpamme,
cootBercTByeT ®I'OC OO0, pazpadborano ¢ yuerom [IpumepHOii 0CHOBHOI 00pa30BaTeIbHOM TPOTrPaMMbI
OCHOBHOTO 00Iero o0pa3zoBaHMs IO Y4eOHOMY HpeaMeTy «XHuMHA», COOTBeTcTByeT IIpumepHOit
aJlaliITUPOBAaHHOM  OCHOBHOM  00pa3oBaTeibHOM MporpaMMe OCHOBHOro oOmiero oOpa3oBaHus
00y4aroIuXcs ¢ 3aJIeP>)KKOM ICUXUUECKOT0 Pa3BUTHS.

ICOAEPXKAHUE YUEBHOI'O ITPEAMETA « XMW S»

8 KJIACC

I'IepBOHaqaanble XMMUYeCKUe NOHATUA

Mpeamer xumun. Poab Xumuu 6 ¥u3HuU 4enoseka'l. Tena u Bewecrtsa. dusmyeckue cBoincTea
BellecTB. ArperaTHOe COCTOsIHUE BeLWecTB. Xumus 8 cucmeme Hayk. Ynctble BewecTsa n cmecu. Cnocobbi
pasgeneHma cmecen. [paBuna 6GesonacHoro obpaweHna C BewecTBamMM U nabopaTopHbIM
obopynoBaHueMm. lToHAMUE 0 Memodax NO3HAHUA 8 XUMUU.

ATOMBI W MOIEKYJIbl. XUMHUYECKHE DIEMEHTHl. 3HAKU (CHMMBOJBI) XHMHUYECKUX DJIEMEHTOB.
OTtHocuTenbpHas aToMHas Macca. [IpocTeie 1 cloKHBIE BelecTBa. ATOMHO- MOJIEKYJISIPHOE YUCHUE.

Xumuyeckas (opmyrna. BadeHTHOCTP aTOMOB XHMHUYECKUX JIIEMEHTOB. 3aKOH NOCMOSHCMEA
cocmasa eeujecms. OTHOCUTENTbHAA MOJEKYJISIpHas macca. MaccoBasi 10 XUMHUYECKOTO JJIEMEHTa B
COETMHEHUH.

OuU3NYECKUEe U XUMHUYECKHE SIBIICHUS. XUMUYecKass peakuud. [I[pu3Haku XHUMUYECKHX pPEaKIIHi.
YpaBHeHHs] XUMHUYECKUX peaklMii. 3aKOH COXpaHEHHUs Macchl BemlecTB. Kiaccudukanus XMMHUECKUX
peakiuii (CoeTuHeHUs, pa3IoKEeHHs, 3aMeleHUs], 0OMEHaA).

XUMUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH TMOCYyJ0i, ¢ mpaBuiaMu pabOThl B
nabopaTopun W mnpuéMamu oOparieHusi ¢ JabopaTOpHBIM O0OpYJAOBAHHEM; H3YYCHHE U OMHCAHUE
bu3HYECKUX CBOWCTB 00pa3lloB HEOPTaHMUYECKUX BEIIECTB; HaOmoaeHne GU3ndecKuX (TIaBJIeHne BOCKA,
TasHUE JIbJIa, PACTUPAHKE caxapa B CTYIKES,KAIICHUE W KOHICHCAIIHSI BOJIbI) H XUMHYECKHX (TOPEHUE CBEYH,
MPOKATMBaHNE METHOUIIPOBOJIOKH, B3aUMOACHCTBHE MeJla C KUCIOTOMW ) SIBIIEHUH, HAOII0IEHUE U OMTUCAHHE
MPU3HAKOB MPOTCKAHUS XUMUYECCKUX PEAKIMK (Pa3JIoKeHHEe caxapa, B3aMMOJICHCTBUE CEpHOU KHCIIOTHI C
XJIOpHIOM Oapwusi, pasnoxenue ruapokcuna meau (1) mpu HarpeBaHum,B3aMMO/ICHCTBHE JKeEIe3a C PACTBOPOM
comu menu (II));u3yuenue crocoOOB pazneneHuss cMmece (¢ TMOMOIIBI0 MarHuTa, (UIBTPOBAHUE,
BBIMIApUBAHUE, TUCTHILIAIMS, XpoMaTrorpadus), IpOBEACHHE OYUCTKU MOBAPEHHON CONM; HAOMIOACHUE U
OTMCaHUE Pe3yJbTAaTOB MPOBEJCHHUS OIbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHHsSI MAacChl; CO3JIaHHE
MoJ1eIei MOJIeKYT (IapOCTEP>KHEBBIX).

Baskneiilue npeacTaBUTEIM HEOPraHUYECKHUX BelleCTB

Boznyx — cmech razos. CocrtaB Bozayxa. Kucnopos — anemeHT u npocroe BemectBo. Haxoxaenue
KHCIIOpoJia B Mpupoje, (hu3nueckue U XMMUYECKHe CBOMCTBA. Peaknuu ropeHusi mpocThIX U CIIOKHBIX
BerecTB. CriocoObl MOMyUYeHHsI KUCIOpo/ia B 1a00paTOpUH u npomsiuiiennocmu. IIpuMeHenne Kuciopoaa.
[Tonsatne 06 oxcupax. Kpyroeopor kucimopoga B mnpupope. Oszon — aniomponHas Moougpuxkayus
KUCopooa.

Tennosol  3ghpeKm  xumudeckoll peakyuu, MepMOXUMUYECKUE YPABHEHUSA, 3K30- U
3HAOTEPMUMYECKME peaKumun. Tonaueo: y2ons U MemaH. 3a2pA3HeHUe 8030yxXa, ycuneHue



13peck 1 ganee KypcnBom 0603HaUEHbI TEMbI, U3yHEHNE KOTOPbIX MPOBOAMUTCA B O3HAKOMUTEIbHOM
nnaHe. MeparorcaMocToATeNbHO onpeaenseT o6bem M3ydaeMoro matepuana.

flnapHuUKo8020 3¢hchekma, paspyuwieHue 030H08020 C/10A.

Bonopon — anemeHnt u npocroe BeniectBo. Haxoxnenue Bojgopoja B npupoje,puzndeckue u
XUMUYECKHUE CBOMCTBA (Ha MpUMEpEe B3aMMOJICHCTBHS C HEMETaUIaMU MOKCHAaMHU METAJLJIOB),
IpUMEHEHUE, cnocobbl nonyuenus. Ilonsatue o kucinorax u cosax.Koanuecro BemectBa. Mosb.
MomsipHast macca. 3akoH ABorajapo. MomsipHblil 00bEM razos. Pacuers! mo xummuyeckoit hopmyie.
PacueTsl MaccoBOM 10JIM XUMUYECKOT03JIEMEHTA B COEMHEHUH, KOJMUYECTBA BEILIECTBA, MOJISIPHOM
MaccChl, MOJIIPHOTO 00beMa

ra3oB. Pac4€Tbl 10 XUMUYECKUM YPABHEHUSM.
®u3uyeckue ceolicmea 800bi. Boaa. Ee cocTas, cTpoeHWe U monekynbl. Boda kak pacmeopumerne.

PactBopbl. [loHAMUe O HACLIWEHHbIX U HEeHACbIWeHHbIX pacmeopax. [loHamue pacmeopumocmu
sewecmes 8 8o0e. PacueT MaccoBoOI 40U BelllecTBa B pacTBope (NpoueHTHaA KoHUeHTpauma). Maccosasn
[0NA BelwecTBa B pactBope.Xumuyeckue ceolicmea 800bl (paznoreHuUe, peakyuu ¢ Hampuem, OKCUOOM
Kanbyus, okcudom cepsl (IV) peakuyuu ¢ Memannamu, KUCAOMHbLIMU U OCHOBHbIMU OKcudamu). loHamue
06 ocHosaHusAx. Posnb pacmeopos 8 npupode u 8 MU3HU 4esnoseka. Kpyzosopom eodbl 8 npupole.
3arpAsHeHne npupoaHbIx Bod. OxpaHa M OYUCTKa NPUPOAHbIX BOA,

Ba)kHellMe  Knaccbl  HEOPraHWYecKMx coeauHeHui.  Knaccudukauma HeopraHUYecKux
coeanHeHnn.  OKcuabl:  cocTaB,  Knaccudukauma  (KACNOTHble, OCHOBHble,  aAM@OMeEpPHbIe,
Heconeobpasyoujue - Ha npumepe okcuoa yenepoda (Il) u okcuda azoma (I1)), HomeHknamypa. MonyyeHue
U XMMUYECKMe CBOWMCTBA OKCMAOOB (B3aMmodeincTBMe C BOAOM, KMCAOTamu, wenodamu). OcHOBaHMA.
Knaccudumkauma OCHOBAHWMI: LWENOYM M HepacTBOPUMble OCHOBaHWMA. HomeHKnatypa OCHOBaHMI.
®du3nyeckme M XMMUYECKME CBOWCTBA OCHOBaHMIK (B3aMMOAEWCTBME C OKCMAAMM HEMETaNsios,
Kucsotamu, conammu). loayyeHue ocHo8aHuUU.

Kucnotsl: cocraB, kiaccuukanusi, HOMEHKJIATypa, (QU3NYECKUE U XMMHUYECKHE CBOMCTBa
(B3aMMO/IEHCTBHE C MeTaJllaMi, OCHOBHBIMH OKCHIAaMHU, OCHOBAHUSIMH, COJISIMH, Ha MPUMEPE COJITHOU U
CEepPHOM KHUCHOT), cnocodwl noayuenus. Psn aktuBHocTu metaiioB H. H. bekeroBa. Comu (cpennmue):
HOMEHKJIaTypa colieil, cnocodwbl nonyuenus,B3auMOAEHCTBIE COJEH ¢ MeTalllaMH, KUCIIOTaMH, IeJI04aMu
U COJISIMH, TIPUMEHEHHE.

MoHATHe 06 amdoTepHbIX TMAPOKCMAAX (Ha NpUMepe LIMHKA U a1I0MUHUA): XuMuYyecKue ceolicmea

(83aumodelicmeue ¢ KUCZIOMAMU U Wesn04amu, pasaoxeHue npu HaepesaHuu) u noay4yeHue.

I'enetnueckas CBsI3b MCKIOY Kj1acCaMu HCOPTraHNYCCKUX COCIUHEHUH.

['eneTnueckue psabl.

XUMUYECKUN HKCHEPUMEHT: KAauyeCTBEHHOE ONPENEJICHHE COJEp)KaHUsS KHUCIOpoAa B BO3IYXE;
NOJyYeHHE M U3yueHHe CBOWCTB KHCIOpOJa; HAOIIOJCHHE B3aUMOEWCTBUS BEILECTB C KUCIOPOJIOM M
yCIIOBUSI BOSHUKHOBEHMS M TpPEKpalleHUs] ropeHus (TMoxapa); 03HaKOMJIEHHE C oOpa3laMu OKCUIOB M
ONMCaHHE WX CBOMCTB; MOJy4YE€HHE M HM3Y4YEHHE CBOWMCTB Bojaopona (ropeHue); HabIroAeHue o0paslioB
BEIIECTB KOJMYECTBOM | MOJb; HCCleqoBaHHE OCOOEHHOCTEW pacTBOPEHMsI BEIIECTB C Pa3IUYHOU
pPacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEAEIEHHON MacCOBOM J10JIEN PACTBOPEHHOTO BELLIECTBA;
B3aMMOJICiCTBHE BOABI C MeTajllaMd (HaTpueM M KajublueM) (BO3MOXXHO  HCIIOJb30BaHHE
BUJICOMATEPHUAIIOB); ONIPEAEIEHUE PACTBOPOB KUCIIOT U LIEN0YEN C TOMOIIBIO HHIUKATOPOB; NCCIIEJOBaHHE
00pa310B HEOPraHUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB;

HabmroneHne W3MEHEHHMs OKpPAcKM MHIUKAaTOpOB B PACTBOpax KHUCIOT M ILENOYEH; H3ydeHHe
B3aumozeiictBus okcuga menu(ll) ¢ pacTBopoM CEpHOM KHCIOTBL, KHUCIOT C METalllaMH, pPEaKIMi
HEUTpaau3aluuy; IOJy4eHHUE HEPACTBOPHMBIX OCHOBAHHMM, BBITECHECHHE OJHOTO MeTajula JIPYTUM H3
pacTBopa COJIM; PELICHUE DKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHelInue KiacChl HEOPraHUYECKUX



COEIUHEHUI.

Iepunoauyeckuii 3akon u Ilepuoanyeckasi cucrema
xumuueckux snementos 1. N. MeHpgeneeBa. CtpoeHMe aTtomoB. XumuuecKanacsAsb. OKUCAUTENbHO-

BOCCTAaHOBMUTE/IbHbIE peaKunuun

MepBble MNOMbITKM KAAacCUOUKALUM XMMUYECKMX 3SNEeMEHTOB. [oHATME O rpynnax CXO4HbIX
3/1IEMEHTOB (LLEeNIOYHblE M LLEeNI0YHO3EeME/bHbIE METaN/bl, FaNoreHbl, MHepTHble rasbl). Ja1emeHmol,
Komopble 06paszyrom amgomepHsle OKCUObI U 2UOPOKCUODbI.

[Tepuonuueckuii 3akoH. Ilepumoandeckas cuctemMa xumuueckux ssemeHToB Jl. . Menneneena.
Kopotkonepuoanas u drunnonepuoonas Gopmsl Ileproanueckoil cCHCTeMbl XUMHUYECKHX 37eMeHToB []. U.
Menneneera. [lepuoapl u rpynmnbl. DU3NYECKUICMBICT MTOPSAIKOBOIO HOMEPA, HOMEPOB MEPHOJIa U TPYIIIHI
3JIEMCHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifep. Mzomonvl. IneKTpoHbl. CTpOECHHE 3JIEKTPOHHBIX
o06oouek atomoB mepBbIX 20 xumudeckux anemeHToB [lepuonuueckoit cuctemsr JI. M. Menpgeneena.
XapakTepucThKa XHMHYECKOrO0 3JeMeHTa 1o ero mnonoxeHutro B Ilepmoamdeckoit cucreme JI. M.
Menpaeneena.

3aKoHOMepHOCMU U3MeHeHUs ceolicme 371emMeHmMo8 MaAsbiX Nepuodos U 2/1a8HbIX nod2pynr, 8

308ucUMOCMU  Om aMOMH020 (MopsA0Koso2o) Homepa 3HavyeHue [lepuoOuyeckKo2o 3aKOHA U
MepuoduyecKkoli cucmemsbl XUMUYECKUX 3/1eMeHMOo8 0718 pa3eumus HayKu u npakmuku. [. . MeHdenees
— yYéHoblli U 2pai OaHUH.

Xumuyeckasi cBs3b. KoBanmeHTHast (mojisipHass U HENOJNSIpHAsl)  CBS3b.
SnekmpoompuyamenbHOCMb AMOMOB XUMUYECKUX 31emeHmo8. MIoHHanA cBA3b.

Crenenb okuciieHus. OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakiuu. Ilporecchl OKUCIEHUS U
BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUN  DKCIEPUMEHT: H3Yy4YeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaJlIoB;
B3aWMOJICCTBUE THUAPOKCHUJA IMHKA C pacTBOpaMH KHUCIOT M IIEJIOYEH; MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIONIUX ~ MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil  (TOpeHHe, peakiuu
pa3I0XKEHUS, COSTUHEHN ).

MexnpeaMeTHbie CBA3U

Peanm3arust MEXIIPEIMETHBIX CBSI3eH NPH WU3YYCHHHM XMUMHH B 8 KIIAcCe OCYIIECTBISICTCS depe3
UCIIONIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaKH MOHITHUMA, SBISIOMIMXCS CUCTEMHBIMH
JUISL OTAENBHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOTO ITUKJIA.

OO01mue ecTecTBEHHO-HAYYHBIE TIOHSATHUS: HAYYHBIH (PakT, runoresa, Teopusi, 3aKOH,aHaTN3, CUHTES,
Kiaccuukanus, NePUOIUIHOCTh, HAONIOACHUE, DKCIEPUMEHT, MOJICITUPOBAHHUE, M3MEpPEHUEe, MO/IEb,
SIBJICHHE.

®dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJ, H30TOMbI, PaIMOAKTUBHOCTD,
MOJIEKYJa, SJEKTPUUECKUN 3apsiji, BEIIECTBO, TeJIO, O00bEM, arperaTHOe COCTOSHUE BEIeCcTBa, Tas,
dbu3nYecKue BETUYNHBI, SIUHUIIBI U3MEPEHUS,

YlkocMoc, naneTsl, 3B€3/1b1, CoHIIE.
buonorus: porocunTes, apixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TOPOABI, MOJIE3HBIEUCKONIAEMBIE,
TOIJIUBO, BOAHBIE PECYPCHI.

9 KJIACC
BeLLecTBO M XMMUUYECKan peaKkuus

[Tepuonnueckuii 3akoH. Ilepumoanueckas cucrtemMa xumuueckux ssemeHTOB JI. . Menneneena.
CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B HU3MCHCHHUU CBOI>'ICTB XHUMHWYCCKUX DJICMCHTOB HepBBIX TpéX



HepI/IOI[OB, Kajlysd, KaJlbIIuA U UX COGI[I/IHCHI/Iﬁ B COOTBCTCTBUMU C ITOJIOKCHHUEM DJICMCHTOB B HCpI/IO,Z[I/I‘IeCKOfI
CUCTEME U CTPOCHHEM HX aTOMOB.
CTpoeHue BelecTBa: BUAbl XMMUYECKON CBA3KU. TUMbI KPUCTANIMYECKUX PELLETOK, 3a8UCUMOCMb

ceolicme gewecmea om murna KpUCI’nCIﬂfIU'-IECKOU pewémKu U 8uU0a xumuyeckoli cea3u.

Krnaccudukanus m HOMEHKIATypa HEOPTAHUYECKUX BEIIECTB (MEKIYyHApPOIHAs M TPUBUAIBHAS).
XHUMHUYECKUE CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PAa3IMUHBIM KJIaCCaM HEOPraHWYECKHUX COCAMHEHUH,
TEHETHYECKas CBSA3b HEOPTaHUYECKUX BELIECTB.

Knaccudukauma XMMUYECKMX peakumid no pPasAuyHbIM NpU3HakKam (no 4yucay M cocTaBy

YYaCTBYIOLWMX B peakuuu Bewects, No TennoBomy 3¢ eKTy, Mo M3MEHEHWUID CTENeHen OKUCAeHUA
XUMUYECKMX 3/IEMEHTOB, N0 obpamumocmu, no y4acmuoKkamanu3damopa). IK30- U HAOTEPMUYECKME
peakuuu. TepMoxuMu4ecKue ypasHeHUs.

MoHAamue o ckopocmu xumu4veckol peakyuu. [lMoHamue o6 obpamumeix U Heobpamumelx
XUMUYecKux peakyusax. MoHAmue o 20MO2eHHbIX U 2emepo2eHHbIX peakyusax. [ToHamue o Xumu4yeckom
pasHosecuu. CMeuwjeHUe XUMU4YecKo2o pasHosecus. @aKmopel, 8AUAWUE HA CKOPOCMb XumMu4vecKol
Peakyuu u rnosoxceHue XumMu4ecko20 pagHoOB8ecus.

OKHUCIUTEIIbHO-BOCCTAHOBUTEIILHbBIC peakIuu, AIICKTPOHHBIN O0ajaHC  OKHCIUTEILHO-
BOCCTAaHOBUTEIbHOM peakuuu. COCTaBlIeHUE YPAaBHEHHI OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
HCITOJIb30BAaHUEM METO/Ia JISKTPOHHOTO OaiaHca.

Teopua 3NEKTPOAUTUYECKOM AMCCOUMAUMU. INEKTPONNTUYECKAA AMCCOLMALMA. DNEKTPOIUTbI U

HE3NeKTPOoNnTbl. KaTWOHbI, aHWOHbI. MexaHu3m OAuccoyuayuu eewecms ¢ pPasau4yHbIMU 8udamu
xumuyeckoli ceasu. lMoHamMue o cmeneHu duccoyuayuu. CunbHblen cnabble 3NeKTPONUTHI.

Peakiiun moHHOrO 0OMEHa. Y CIOBUS MPOTEKaHUs peakiii HOHHOTO oOMeHa 10 KoHua. [TomHble 1
COKpalll€HHbIC MOHHBIC YPaBHEHU peakuui. XMMHUYECKUE CBOMCTBA KHCIOT, OCHOBAaHUM U COJIEH B CBETE
npezcTaBiIeHui 00 3JeKTposuTHUecKoi mucconuanuu. Cpena pactBopa. KauecTBeHHblE peakiuu Ha
KaTHOHBl M aHMOHBL: XJIOpUI-, OpoMuUA-, HOOUA-, cyibdaT-, KapOoHaT-, CHIMKAT-, ¢ocdar- aHUOHBI;
THIPOKCH/I-UOHBI; KATHOHBI AaMMOHHS1, MATHUS, KAJTBIIHSI, ATFOMUHHMS, kene3a (2+) u (3+),meau (2+), nuHka,
IIPUCYTCTBYIOIKE B BOJHBIX PacTBOpaXx.

XHWMHMYECKUN  JKCIEPUMEHT: O3HAKOMIICHME C MOJACISAMM  KPUCTAUIMYECKUX PEIETOK
HEOPraHMYECKUX BEILECTB — METAIJIOB M HEMEeTalsIoB (rpaduTa U anMasa),

flcnoxHBIX BellecTB (XJIOpHIa HATPUS); UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIMH OT
BO3/ICUCTBUS Pa3IUYHBIX (PAKTOPOB; MCCIIEOBAHUEAIEKTPOIPOBOJHOCTH PAaCTBOPOB BEIECTB, Mpoliecca
JUCCOLIMAIIMU KHUCIIOT, IleJo4Yeil ucosiel (BO3MOXXKHO MCIIOJNb30BaHME BHUIEOMATEPHUAJIOB); MPOBEIECHUE
OTBITOB, WUTIOCTPUPYIOIIUX IMPHU3HAKH TNPOTEKAaHUs peakluil MOHHOro oOMeHa (oOpa3oBaHME OCaJlKa,
BbIIEJICHHE Tra3za, o0O0pa3oBaHUE BOJbI); OIbBITOB, WUIIOCTPUPYIOIUX TMPUMEPBl OKHCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peakuuid (TOpeHHEe, PEaKIUM pa3IoKEHUs, COEIUHEHUS); paclno3HaBaHHE
HEOPraHWYECKHUX BEIIECTB C MOMOIIBIO KaUECTBEHHBIX PEAKINN HA WOHBI; PEIICHUE YKCIIEPUMEHTAIBHBIX
3a/1a4.

HemeTtansbl U MX coeIMHEHUS

OO6miass xapakTepucTrka ramoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTEIEHU
okucnenus. CTpoeHne u Gu3nIecKre CBONCTBA MPOCTHIX BEIIECTB
— ranoreHoB. XMMUYeCcKne CBOMCTBA Ha Npumepe xnopa (B3anmogencrsne ¢ meTaaiaMu,HemeTaalamm —

BOLOPOAOM M KMCAOPOAOM, wesnoyamu). Xnoposogoposd. ConaHas KMCAOTa, XMMUYECKME CBOWCTBA,
nonyuyeHue, npumeHeHnue. Jelicmseue xa10pa U Xx10posodopodda HA OpP2aHU3M 4Yesoseka. BarkHelwue
XN0PUAbI U X HAXOXKAEHWE B NPUPOAE.

O6mras xapakTepuctuka 3aeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB KHCJIOPOJa U
cepbl. XapaKTepHbIE CTETICHU OKUCIICHHUS.



CTpoeHue n ¢u3MYecKMe CBOMCTBA MPOCTbIX BELLECTB — KUCA0poAa WU cepbl. ANNOTPOMHbIe
MmoauduKaumMm Kncnopoga u cepbl. XMMUYECKME CBOMCTBA Cepbl(B3aMmMoaencTesue ¢ Hememanaamu —
BOAOPOAOM W KUCNOPOAOM, METannamu, KOHUEHMPUPOBAHHbIMU a30MHOU U cepHol Kucaomamu,).
CepoBogopos: CTpoeHue, GU3MYECKME U XMMUYECKMe CBOMCTBA (KUCNOTHble M BOCCTAHOBUTE/IbHbIE
ceonctBa). OKcuabl cepbl Kak MpeacTaBUTENIM KUCIOTHbIX OKcuaoB. CepHas KucnoTa: GuU3MYecKkue u
XMMMYECKMe cBoicTea (obwme n cneunduueckne). Con cepHOM KUCNOTbI, Ka4YeCTBEHHAA peakuuMa Ha
cynbdaTt-moH. CepHUCTas KNCAOTa. XUMUYeCcKue peaKyuu, nexaujue 8 0CHoge npomsblWaeHHo20 crnocoba
nony4veHusa cepHol Kucaomel. HaxoxaeHue cepbl U e€ coegmHeHnn B npupoge. NprumeHeHne cepbl U ee
coeguMHeHUn B ObITy M B MNPOMbIWAEHHOCTU. Xumu4yecKoe 3a2psA3HeHUe okpyxarowel cpedbl
coeduHeHUAMU cepbl (KucnomHbele 0o0x0u, 302pA3HeHuUe 6030yxa U 6000émos), crocobbl eao
npedomepauieHus.

OO01mmas xapakTepucTiKa 3JieMeHToB VA-rpynibsl. OcOOCHHOCTH CTPOCHHS aTOMOBa30Ta U (hocdopa,
XapaKTepHbIEC CTETICHU OKUCIICHHUS.

A3OT, pacrpocTpaHeHHE B MPUPOJE, PU3NYCCKUE M XUMHYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
MeTaJlJIaMH M HEMeTaJUIaMH - KHUCIOPOAOM U BoJopoaoM). KpyroBopoT azota B mpupojae. AMMHUAK:
¢u3nyecKkue U XUMHUYECKUE CBOMCTBA (OKUCIIEHUE, OCHOBHbBIE CBOMCTBA BOJAHOIO PacTBOPA), HOAyUeHUe U
npumenenre. Coaum  aMMOHHS: COCTaB, (U3MYECKHEe ¢ XHMHUYECKHE CBOWCTBA (pa3ioxeHHe,
B3aUMOJICHCTBHUE CO IIEI0YaMu), NpuMeHeHue. KauecTBeHHas peakids Ha HMOHBI aMMOHHUS. A30THas
KHCIIOTa, €€ (U3UYECKMe M XMMHUYECKHE CBOWCTBa (00mme u crneruduyueckue), noayuernue. Hurparbl
(paznoxenue). AsotucTas Kuciora. lcmonb3oBaHWe HUTPATOB M COJEH aMMOHHS B KauyecTBe
MUHEPATBHBIX YIOOpeHUN. Xumuueckoe 3azpsazHeHue

flokpyxcarouwieli cpedbl coeOUHeHUAMU a3oma (KUciomHbeie 00MOU, 3a2psA3HeHue 8030yxd, movebl U
8000éMo08).

®ochop, annomponHele modouguKkayuu ¢ocgopa, PUINYECKNE U  XMMUYECKME CBOMCTBA
(B3aumopenictBMe € MeTannaMu, HemeTaNNamMKu, KOHUEHMPUPOBAHHbIMU Qa30mHOU U CcepHoU
Kucnomamu). Okeung docdopa (V), optodocdopHaa Kucnota: ¢Gu3MYEeCcKMe U XMMUYECKUE CBOWCTBA,
nony4yeHue. [ToHAMuUE 0 MuHepasnbHbiX yoobpeHuax: HUmpamel u pocpamel. [loHAMUE O KOMMAEKCHbIX
yo0obpeHusax. ObLan xapakTepnctmka anemeHToB IVA-rpynnbl. OcobeHHOCTM CTPOEHNA aTOMOB Yrieposa
M KpeMHMA. BaneHTHOCTb W XapaKTepHble CTEeNeHW OKUCAEHUA aTOMOB YriepoAa W KPeMHUA.
PacnpocTpaHeHune yrnepoaa B NpMpoae, XapaKTepHble CTENEHU OKUCNEHMUA.

Yrnepoa, annoTponHble moandukaumm (rpadut, anmas), GMaMyYeckue M XMMUYECKUe CBOMCTBA
NPOCTbIX BELLECTB (B3aMMoaencTamMe ¢ MeTailaMn, HEMETANNAMU, KOHUEHMPUPOBAHHbIMU A30MHOU U
cepHol Kucnomamu). Apcopbumsa. KpyrosopoTt yrnepoaa B npupoae. OKkcuabl yrnepoga, ux pusmnyeckue
N XMMWYECKME CBOMCTBA, MONYYEHME U NPUMEHEHNE, AENCTBME HA OPraHU3M YesioBeKa. IKosmozudecKue
npobaemel, ceA3aHHble C OKcudom yenepoda(lV); eunomesa 2n06anbHO20 NomenaeHUs Kaumama;
napHukossll aghgpekm. YronbHaa KMCNOTa M e€ conun, ux GU3NYecKne n XMMMUYeCcKmne CBOMCTBA, Mos1yYeHue
U npumeHeHue. KayecTBeHHas peakums Ha KapboHaT- MOHbl. Mcnonb3oBaHWe KapboHaToB B ObITy,
MeANUMHE, NPOMBILLINEHHOCTU U Ce/IbCKOM XO3AMCTBE.

Obwme npeactaBneHna o6 0OCOOEHHOCTAX COCTaBa W CTPOEHMA OPraHUYEeCKUX COoeaUHEHUN
yrnepoga (Ha npumepe MeTaHa, 3TW/AEHa, 3TaHO/A, YKCYCHOM KWUCNOTbl. Mx cocmae u Xumuyeckoe
cmpoeHue. Knaccugukayua opeaHuveckux seujecms. MoHATME O BMONOTMYECKM BaXKHbIX BeLLECTBaX:
)upax, 6enkax, yrnesogax — U UX Poau B XKU3HU YesnoBeKa. MamepuasabHoe e0UHCMEB0 OpP2aHUYECKUX U
HeopzaaHu4ecKux coeduHeHul.

KpemHuii, ero dmusmnyeckme nu XuMmnyeckme CBOMCTBa (Ha Npumepe B3anMoaencTBmaA ¢ MeTannamm
N HEMETANNAMMK), noay4yeHue U npumeHeHne. CoeOUHeHUAKpemMHuUA 8 npupode. Obwue npedcmasneHus



06 okcude KpemHusA(lV) u kpemHuesoli Kucnome. Cusnukamel, ¢usudyeckue u Xumu4veckue ceolicmeaa,
nosy4yeHue u npumeHeHue 8bbimy, MPOMbIWAEHHOCMU (8 MeOUUYUHCKOU, 31eKmpoHHOU, cmpoumesnoHoli
u 0p.). BaxcHeliwue cmpoumesbHble Mamepuasnsl: KEPAMUKA, CMeKs0, yemeHm, 6emoH, #ene3o6emoH.
Mpobaemsl 6e30MacHO20 UCMOA6308AHUA CMPOUMEbHbIX MAMEPUAs08 8 No8ceOHe8HOU HU3HU.

XUMHUYECKUI SKCIEPUMEHT: H3ydYeHUEe 00pa3l[0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOMN
KHCJIOTBI; IMPOBCACHHUC KAaYCCTBCHHBIX peaKuMﬁ Ha XJIOpHUA-HOHBI U Ha6HIO,HeHI/Ie IMPU3HAKOB HUX
IPOTEKAHUS; ONBITHI, OTpa)KaroIue (pu3nueckue U XMMUYECKHUE CBOMCTBA rajlor€éHOB M MX COEJUHEHUH
(BO3MOKHO HCIIOJIb30BaHUE BUAEOMATEPHUATIOB); O3HAKOMJICHHE ¢ 00pa3lamMH XJOPHAOB (TlIOT€HUIOB);
O3HAKOMJIEHHE ¢ o0pa3laMu cepbl U €€ COeIUHEHUSMHU (BO3MOYKHO HCIIOJIb30BaHHEBUICOMATEPUATIOB);
HaOmroieHue mpouecca oOyriIMBaHUS caxapa IMOJA JeHCTBUEM KOHIEHTPHUPOBAHHOM CEPHOWM KHCIOTHI;
U3y4eHHe XMMHUUECKUX CBOMCTB pa30aBIIEHHONW CEPHOM KHUCIOTHI, IPOBEIEHUE KaUeCTBEHHON peakluu Ha
cynb(}aT-noH U HaOJIIOACHHE IPU3HAKA €€ IPOTEKaHUs; 03HAKOMIICHHE C (PU3MUECKUMU CBOWCTBAMU a30Ta,
¢dochopa 1 ux coeMHEHUH (BO3MOXKHO MCII0JIb30BaHUE BUJEOMATEPHAIOB), 00pa3liaMu a30THbBIX

u dochopHBIX yaoOpeHwmii; modydeHne aMMUaKa U U3y4YEeHUE €r0 CBOWCTB; MPOBEJCHHE KauyeCTBEHHBIX
peakuuii Ha MOH aMMOHMSA M (ocaT-HOH M H3yueHHE IPU3HAKOB MX INPOTEKAHUs, B3aUMOJEHCTBHE
KOHIEHTPUPOBAHHON a30THOM KHUCIOTBI C MeEJbl0 (BO3MOYKHO MCIOJIb30BAaHUE BUAECOMATEPUATIOB);
U3yudeHHe MoJielIel KpUCTAIUINYECKUX PEeIIETOK anMasa, rpadura; 03HaKOMIIEHHUE € IPOLIECCOM aJIcCOpOLUn
PacTBOPEHHBIXBEIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM NPOTUBOra3a; MOJIYYEHUE YIIIEKUCIIOrO
ra3a U M3yuyeHHE €ro CBOICTB; IPOBEJECHUE KAaueCTBEHHBIX peaklMil Ha KapOOHAT- W CUIIMKAT-UOHBI U
WU3Y4YEHUE NPU3HAKOB UX IPOTEKAHHs; O3HAKOMJICHHE C NPOAYKIMEN CHIMKATHOW IPOMBIIUIEHHOCTH;
pellIeHne SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe « BaykHelre HeMeTaulbl U UX COSIUHEHMSD.

MeTajibl M MX COeTUHEHHUS
O6U.I,aFI XapPaKTepPUCTUKa XMMUYECKNX 3/1IeEMEHTOB — METaslJioB Ha OCHOBAHUKU UX NOJI0OXKeEHUA B

Mepuogmyeckon cucteme xmmudeckux anemenTtos A. N. MeHgeneeBa n cTpoeHna aTomoB. CTpoeHue
MeTannoB. MeTannmyeckasa cBA3b M META/IIMYECKAA KPUCTA/IINYECKAA PELIETKA. DNEKTPOXMMUYECKUN PAS,
Hanps)KeHU MmeTannoB. Pusnyeckme M XMMUYECKME CBOMCTBA MeTaNIoB (B3ammogencrsme ¢
KMCNOpOAOM, BOAOW, Kucnotamu). Obwue criocobsl nonyyeHus memannos. [loHAmue o Koppo3uu
memarnsnos, OCHOBHbIEe Crocobsbl 3awumel ux om Koppo3uu. Criaasel (cmane, 4y2yH, OLOPAAOMUHUU,
6poH3a) u ux npumeHeHue 8 bbimy U NMPOMbIWAEHHOCMU.

[Ilenounble MeTayuibl: mojokeHue B Ilepmoandeckoil cucrteme xumuyeckux snaemeHToB J[. WM.
MenpneneeBa; crpoenne atomoB. Haxoxnaenuwe B mpupone. Pusmyeckue i XMMHYECKUE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATPUSIH Kanus. [I[puMeHeHne MIeIOYHBIX METAJIJIOB U
UX COCAUHEHHM.

[IlemouHO3eMENBHBIE METAUIBl MArHUM W KajdblMil: moJsioxkeHue B I[lepuomumueckoil cucreme
XUMHYECKUX AieMeHTOB []. 1. Menaeneesa; cTpoeHUE UX aTOMOB; HAXOKJICHUEB Npupoe. Puzndeckue u
XUMUYECKHE CBOMCTBA MarHus U Kajbllvs. BaxHelmme coefMHEHUsT KaubIus (OKCHI, TUIPOKCHU]I, COJIN).
JKécmrocmb 600vl U cnocodwvl e€ycmpanerus.

AsnroMuHMiL: osioxkenne B [lepuoauueckoil cucreme xummdeckux anemeHtoB/l. . Menneneena;
CTpOEHHE aTOMa; HaXOXKJIeHUE B pupojie. DU3nyecKue U XUMUIECKUE CBOMCTBA amfOMUHUS. AMGBOTEpHBIE
CBOICTBA OKCHA U THAPOKCUIA aTFOMUHUS.

Kenezo: nonoxenue B Ilepmonnueckoir cucrteme xumuueckux snemeHToB . M. Menaeneena;
CTPOCHHE aTOMa; HaXOXkIeHHE B Tpupoje. Pusndeckre 1 XMMUUIECKHE CBOMCTBA kKee3a (B3auMOICHCTBIE
C MeTaJulaMH, KUCJIOTaMHu U coisiMu). Oxcunbl, Tuapokcunsl u conu xenesza(ll) u sxenesa(Ill): cocras,
CBOICTBA U noJIyueHue.

XUMHUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHUE C 00pa3laMi METAJIJIOB M CILIABOB, UX(U3HUUECKUMU
CBOMCTBaMH; U3yUYCHHUE PE3YJIbTATOB KOPPO3UH METAIIIOB (BO3MOYKHOUCITIOJIB30BAHNE BHICOMATEPHATIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCHJA KaJbIMsl W HATPUS C BOJOH (BO3MOXKHO HCIOJIB30BAHUE
BUJICOMATEPHUAJIOB); HCCJIEI0BAaHUE CBOWCTB KECTKOM BOBI; IMpoliecca TOPEHUs >Keyne3a B KHUCIOPOAe
(BO3MO>HO KCIIOJIb30BAHUE BUICOMATEPUAIIOB); MPU3HAKOB MMPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HAa MOHBI
(Maruusi, KanbIus, amoMuHUS, nHKa, xene3a(ll) u xenesa(Ill), menu(Il)); nabmonenune u
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flonucanue mnpoueccoB OKpamMBaHHWS IUIAMEHM HMOHAMHM HaTpus, Kalusg U KajabLus (BO3MOXKHO
HCIIOJIb30BaHUE BHAEOMATEPUANIOB); HCCIeAOBaHHE aM(pOTEPHBIX CBOWCTB THAPOKCHAA ATIOMUHUS H
TUAPOKCUAA IIMHKA; PpELIEHHE HKCIEPUMEHTAJbHBIX 3aJauy 1o TeMme «BaxHellmme MeTamasl U HX
COEIMHEHUS».

Xumusn u oKpyxscarouias cpeoa
Hosbie mamepuansl u mexHosnozuu. Beujecmea u mamepuasel 8 N08ceOHE8HOU HU3HU Yes108€Ka.

Xumus u 300posbe. be3onacHoe ucnosnb308aHUE 8EWECMB U XUMUYECKUX peakyuli 8 6bimy. [lepeas
nomouw;b pu  XUMUYecKUux  0xc02axu ompasseHusax. OCHOBbI 3KOs102U4ecKol 2pamomHocmu.
Xumuyeckoe 3azpsa3HeHue oKpyxcaroueli cpedbl (npedenbHas 0onycmumMas KOHUeHmpayus eeuecmes —
MAK). Ponexumuu 6 peweHuuU 3Kos02u4eckux npobaem.

MpupoOHble UCMOYHUKU Yy21e8000p0008 (y20ab, MpupoOHbIli 2a3, Hegmsb), MPOOYKMbl UX
nepepabomku, ux posab 8 6bIMmy U NPOMbIWAEHHOCMU.

XumuyecKkull aKcnepumeHm: u3yyeHue o06paA3U08 Mamepuanos (CMeksao, Craasbl Memassos,
nosaumMepHole mamepuarnel).

Me:knpeaMeTHbie CBS3H

Peanuzanust MeXIpeIMETHBIX CBSI3€H IPU M3YYEHMHM XMMHH B 9 Kilacce OCYILIECTBIISIETCS 4yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBCHHO-HAYUYHBIX MOHATUH, TAKW MOHSITUMN, SBISIONIMXCS CHCTEMHBIMHU
IJIA OTACJIIBHBIX Hpe[{MeTOB C€CTCCTBCHHO- HayLIHOFO OUKJIa.

OO1m1re ecTeCTBEHHO-HAYYHbIC TIOHSATHUS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TCOPHUs,aHaIN3, CUHTE3,
KJIaCCU(UKAIUS, MEePUOJUIHOCTh, HAOIIOJCHUE, SKCIICPUMEHT, MOJCIHPOBAHKE, H3MEPECHUE, MOJEIb,
SIBIIEHUE, TAPHUKOBBIN 2 (DEKT, TEXHOTIOT S, MaTepHAIIBI.

®dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJ, H30TOMbI, PaIUOAKTUBHOCTD,
MOJIEKYJa, JJCKTPUUYECKUU 3apsl, MPOBOJHUKH, TMOITYINPOBOJAHUKH, JAUAJCKTPUKH, (HOTOIIEMEHT,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BEIIIECTBA,I'a3, PACTBOP, PACTBOPUMOCTH, KPUCTALITHYCCKAS
peméTka, CIuiaBbl, GU3MYECKUEBEINYNHBI, SIUHUIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IMJIAHETHI,
383151, ComHIle.

buonorus: ¢Qorocunres, npixanue, Ouocdepa, -dKOcHUCTeMa, MHHEpalIbHbIE YAOOPEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENLHBIEC BEIIECTBA.

l'eorpadusa: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE MOPOABI, TOJE3HBIE HCKOMAEMBbIE,
TOIJIUBO, BOAHBIE PECYPCHI.

I[IpumepHbIe TeMBbI NIPAKTHYECKUX padoT:

1. JlaGoparopHoe 0Gopya0BaHME U MpHeMbl oOpamieHus ¢ HUM. [IpaBuaabe3onacHol paboTsl B
XUMUYECKOH 1abopaTopumu.

. Ouncrka 3arps;3HEHHON TOBAPEHHON COJIN.

. IIpu3HaKku NpoTEKaHNs XUMHYECKUX PEAKIIAM.

. ITomyuenue Kuciopoaa u U3y4eHHe €ro CBONCTB.
. Ilomyuenue Bogopoia M H3y4eHHUE €T0 CBOMCTB.

6. 9IIpuroroBneHre pacTBOPOB C ONPEIEIEHHON MacCOBOI J0Nel pacTBOPEHHOTOBENIECTRA.

7. PemeHHe 3KCHepI/IMeHTaJ'H)HBIX 3agady I10 TEME ((OCHOBHI)IC KJIACChI HeOpFaHI/I‘—IeCKI/IX
COEIMHEHUI.

. Peakmun nonHoro oOMeHa.
. KauectBeHHEIC pC€aKu Ha MOHBI B paCTBOPC.

10.
11.

ITonyueHne aMMuaKka U U3y4E€HHUE €r0 CBOWCTB.
[TonydeHue yriaekuciaoro raza i u3y4eHue ero CBOMCTB.

12. Pemenue skcnepuMeHTanbHBIX 3agad 1o Teme «Hemerammsr IV — VII rpynn u ux
COEUHEHUIN.



13. Pemenue sxcreprMeHTaIBHBIX 3324 110 TeMe «MeTalllbl i UX COSUHEHHUS.
[Ipu mpoBefeHUN MPAKTUYECKON PabOThl KaKIBIM €e 3Tal BhINOJHsAETCS oOydaromumucs ¢ 3I1P
BMECTE C YUHUTEJIEM U 0]l ero pykoBoAcTBoM. Ha nocke 00s3aTenbHO BBIBEIIMBAIOTCS MIPABUIIA TEXHUKU
0€30IaCHOCTH, COOTBETCTBYIOIIME JTaHHOMY BHIYy paOoThl, JaeTcsi NpaBWIbHAs 3anuch (HopMyn u
yKa3bIBAaeTCs LieNb IpoBeAeHus paboThl. [Ipn HEOOXOMMOCTH AAETCsl BU3YAJIbHBIN AJITOPUTM BBIIIOJHEHUS
3aJaHus. DTO CIIOCOOCTBYET OCO3HAHHMIO OOYYAIOIIMMHUCS BBITOJIHIEMBIX JIEHCTBHI M TOJXY4YEHHOTO
pe3yJibTara.

[IpumepHbIe KOHTPOJILHO-U3MEPHUTEIbHbIE MATEPHAJIbI 10 XUMUH

JIns opraHM3anMM TPOBEPKH, ydYeTa M KOHTPOJS 3HAHMH OOyYaromuxcsi MO MpeaMeTy
IPETyCMOTPEHBl KOHTPOJBHBIE PAa0OTHI, CAMOCTOATENFHBIC PAa0OOTHI, 3a4eThl, NMPAKTUYECKUE pPabOTH,
tectupoBanue. OJHUM M3 METOJIOB KOHTPOJS pe3ylbTaToB oOyueHust oOydwaromuxcs ¢ 3P sBnsercs
METOJl MOJMBAPUATHBHOTO JKCIpEcC- TECTHPOBAaHHS C  KOHCTPYHpPYeMbIMH — OTBeTaMH. Ero
OTIMYUTEIFHBIMU YEPTaMH SIBISIOTCS ONEPATHBHOCTH, BBICOKAs CTETCHb WHIMBHIYaTU3allMH 3HAHUM,
CPaBHHTEIILHO MaJjIble 3aTPaThl BDEMEHH U TPy/a Ha POBEPKY OTBETOB O0YYAIOIIUXCS.

Hns obydatonmuxcst ¢ 3I1P Bo3MokHO M3MeHEHHE (HOPMYITUPOBKU 3alaHU Ha

«TIOLIArOBYIO», aJanTalus NpeagaraeMoro oOy4armeMycs TECTOBOTO (KOHTPOJIBHO- OLEHOYHOTO)
MarepHaja: HCIOJIb30BaHUE YCTHBIX W IMUCHbMEHHBIX WHCTPYKIMH, YTNPOIICHWE JJIMHHBIX CII0KHBIX
(GOpMYyITUPOBOK MHCTPYKLHWH, PEUIEHUE C OMOPOil Ha aaropuT™, oOpasel, MCIIOJIb30BAHUE CHPABOYHOM
UHpOpPMaLINH.

KonTposbHbie padoThI 10 TEMaM
B paboueii mporpamMme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:
KoHmposneHas paboma Ne 1. NepBoHavyanbHble XMMUYECKUE NOHATUA.

XUMUYECKUE dTEMEHThI. XUMHUYECKHEe (POPMYIIbI U ypaBHEHUSI.
KoHmponeHasa paboma Ne 2. MNepuogmyeckas cuctema XMmMu4eckux snementos/d.U.

MeHgeneesa. CTpoeHne atoma.

KoHmposnoeHas paboma Ne 3. Xumuyeckan cBAsb.

KoHmponbHas paboma Ne 4. Kucnopoga. Okcuapl. lopeHne. Bogopoa. Kucnortol.

Con.

fiKoHmponeHas paboma Ne 5. O606uleHne cBeAEHUIM O BaXKHEMLLUX KAacCaXxHEOPraHNYEeCKUX
COeAUHEHWUIA.

KoHmposnbHas paboma Ne 6. IneKkTpoanTuyeckasa auccoumnaums.

KoHmponeHas paboma Ne 7. HemeTtannsi.

KoHmponeHas paboma Ne 8. MeTannbl.

KoHmponeHaa paboma Ne 9. UTorosasa paboTa 3a Kypc HEOPraHUYeCKOM XMMUM.

IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYHEBHOI'O ITIPEJJMETA
«XUMUIA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHUMA

B nenom pesynbTarel ocBoeHus obOyuaroummuca c 3P yueGHOro mpemmera
«XuMUS» TOIDKHBI COBMAJATh C pe3ysibTaTaMH MPHUMEPHOH pabodel mporpaMMbIOCHOBHOTO OOIIETO
oOpa3oBanus. Haubosee 3HaUNMBIMU SIBIISIOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIUA K 06yqumo n HeﬂeHaHpaBHeHHOﬁ MMO3HABATCIILHOM ACATCIIbHOCTHU; YCTAHOBKA Ha



OCMBICJICHHE JIMYHOTO OMbITa, HAOMIOACHUN 32 XMMUYECKHUMU
AKCIIEPUMEHTAMU;

OpHEHTAIMsl Ha TMpaBWIa HHIWBUAYAIBHOTO W KOJUIGKTHBHOTO O€30MacHOr0 TOBEACHHUS INPHU
B3aMMOJCHCTBUY C XMMUYECKUMHU BELIECTBAMH U COCIUHEHUSIMU;

MpaKTUYeCKoe Hu3ydeHHe mnpodeccuii M Tpyna pa3Iu4yHOTO pojAa, B TOM YHUCIE HAa OCHOBE
IPUMEHEHHS N3y4aeMOoro IpeAMETHOr0 3HaHUs (HanpuMmep, JJaOOpaHT XUMUYECKOro aHaJIN3a);

YBaXEHUE K TPYly U pe3yjbTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTbH K OCO3HaHHOMY MOCTPOCHUIO NalbHENIIeH HHINBH LYy aJIbHON TPAEKTOPUHU 00pa30BaHus
Ha OCHOBE OPHEHTHUPOBKU B MHpe npodeccuil U NnpodecCHOHAIBHBIX MPEANOYTCHUH, YBaKUTEIBLHOIO
OTHOILIECHHUS K TPYLY;

OCO3HaHME CBOETO IMOBEIEHUS C TOYKH 3PEHUS ONACHOCTH WM 0€30IacHOCTU Ul ce0sl Wiu AJs
OKPY’KaIOILHKX;

OCHOBBI JKOJIOTMYECKON KYJIBbTYPBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO JKOJIOTMYECKOTO
MBIIUICHHSI, TPUOOPETECHHE OIBITa JKOJOTUYECKH OPUEHTHPOBAHHOW MPAKTUYECKON NESATEIBHOCTH B
JKU3HEHHBIX CUTYyalUsX;

OCO3HaHHUE MOCJIEICTBUN U HENIPUATHE BPEAHBIX IPUBBIUEK (YIIOTPEOIECHUS aJIKOI0JIsl, HAPKOTHKOB,
KypeHusi) U MHbIX (hopM Bpeza Ui (PU3HYECKOr0 U MICUXUYECKOTO 3/J0POBbS;

MIPUHATHE PELIEHUI B KU3HEHHOW CUTYyallud Ha OCHOBE IEPEHOCA MOJYUYEHHBIX B X0J1€ 00yUYEHUS
3HAHUH B aKTyaJIbHYIO CHUTYalHIO, BOCIIONHATH AepUuuT nHOpMaImm;

TFOTOBHOCTh OTOMpPATh M HUCIOJb30BaTh HYXHYIO MH(POpPMAIMIO B COOTBETCTBUU C KOHTEKCTOM
YKU3HEHHOM CUTyalluH.

METAINIPEJMETHBIE PE3YJIbTATbBI

Oeﬂaoeuueynusepcanbnbmu yueﬁnbmu RO3HABAMEIbHBIMU OCUCMEUAMU:

BBISBJISITH IPUYMHBI U CJICICTBUSA MPOCTHIX XUMHUYECKUX SIBJICHU;

OCYIIECTBIISITH CPaBHEHHUE, KIACCH(PUKAIIUIO XUMUYECKUX BEIIECTB MO 33JaHHBIMOCHOBAHUSIM U
KPUTEPUSAM JJIS1 YKA3aHHBIX JIOTUYECKUX ONEPALNiL;

CTPOUTBH JIOTUUECKOE CYKACHUE ITOCIE MTPEABAPUTEIILHOTO aHAIN3a, BKIKOYAOIIEEYyCTaHOBICHUE
MIPUYMHHO-CIIEICTBEHHBIX CBA3EH;

BBISBJIATH J1eDUIINTH HHGOOPMALIUU, JTAHHBIX, HEOOXOAUMBIX VISl pEIICHUANIOCTaBICHHON 3a/1a4H;

1
np.);
finpeoOpa3oBbIBaTh MH(POPMALIMIO U3 OAHOTO BHJA B JAPYrou (Tabnmily B TEKCT U

CO3/1aBaTh, IPUMEHATh U NMPE0OPa30BBIBATh 3HAKH U CHMBOJIBI, MOJIETH U CXEMBI
T[I[J'If[ peicHuA yq€6HBIX U II03HABAaTCJIBHBIX 3aa4 C IIOMOIIBIO II€arora,

C IHOMOHIbIO TME€aarora IpPOBOAWUTH XUMHYECKHH OIIBIT, HECIIOKHBIN OKCIICPUMCHT, JIA
YCTAHOBJICHHSI OCOOCHHOCTEH OO0BEKTa H3y4eHUs, MPUYMHHO-CIEICTBEHHBIX CBs3el U 3aBUCHUMOCTEH
00BEKTOB MEXKIY CO0O0i;

C TOMOILNBIO TeIarora WM CaMOCTOSATENBbHO (HOPMYyITUpPOBaTh OOOOIIEHUS U BBIBOJABI I10
pe3yibTaTaM MPOBEIEHHOTO HAOIIONECHHS, OBITA;

MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE XUMUYECKUX MPOLIECCOB U UX MOCIIEACTBUS;

MCKATh UM OTOMpPaTh HHPOPMAIUIO UIIH JaHHbBIE U3 HICTOYHHUKOB C YYETOM MPEAJIOKEHHOHN yueOHOM
3aJa4u ¥ 3aJIaHHBIX KPUTEPHEB.

Osnaodenue ynugepcanbHplMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCIICIEUAMU:

OpraHM30BBIBATh yueOHOE B3aMMOJECICTBHE B rpymnme (omnpeaensTh oOIIHe IIeNd, paclpeneisaTh
pOJIH, 10rOBapUBaThCsl IPYT € APYTOM M T. 11.).

C TOMONIbIO TMeAarora WM CaMOCTOSTEIBHO COCTAaBJISTh YCTHBIE M TNHCbMEHHBIE TEKCThI C
MCIIOJIb30BaHUEM WIIIIOCTPATUBHBIX MAaTEPUAIIOB JJIsl BBICTYIUICHHUS IIEpeay INTOPUEH;

OpPraHM30BBIBATH Yy4€OHOE COTPYAHMYECTBO M COBMECTHYIO JESTENBHOCTh C YYHUTENEeM U
CBEpPCTHHKaMH; paboTaThb WHIUBUAYaJIbHO M B TpyIMIe: HAaXOOuTh oOllee pelieHue U pa3peuarhb
KOH(JIMKTHI HA OCHOBE COTJIACOBaHMS MO3UIMI U yueTa MHTEPEcOoB; (pOpPMYyINpOBaTh, APTyMEHTHUPOBATH U
OTCTauBaTh CBOE MHEHHUE;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a B OOLIHIA MPOAYKT, IPUHUMATh U PA3JIENIATh OTBETCTBEHHOCTb



U MIPOSIBIISITH TOTOBHOCTD K IPEAOCTABICHHUIO OTYETA TIepe/1 TPYIIIOi.
Osnadenue ynugepcanibHbIMu Y4eOHbIMU PE2YIAMUBHBIMU OCHCMBUAMU:
00HapyXuBaTh U (HOPMYJIUPOBATH YIEOHYIO MPOOIEMY, ONIPEACIATH EJIbYYeOHOU IeATeTbHOCTH;

BJAJIETh OCHOBAMH CaMOKOHTPOJIS, CaMOOIICHKH, HpPUHATHS pPEIICHUA ¥ OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B yUeOHOH U MM03HABATEIBHOMN 1€ATEIbHOCTH;

COOTHOCHUTH CBOU JEHCTBHSI C IUIAHUPYEMBIMU DPE3yJIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOEH
NESTENIbHOCTH B IIPOLIECCe JOCTHXKEHHUS pe3yJibTaTa, OMNPEIeNiaTh CHOCcOObl JEWCTBUH B paMKax
NPEUIOKEHHBIX YCIIOBHM 1 TpeOOBaHUN, KOPPEKTUPOBATHCBOU JCHCTBUS B COOTBETCTBUHU C U3MEHSIOIICHCS
CUTYyallUEH;

JlaBaTh aJeKBaTHYIO OLIEHKY CHTyallud W Tpe/ylaraTth IUIAaH €€ W3MEHEHHUS; NPEABUICTb TPYIHOCTH,
KOTOpBIE MOTYT BO3HUKHYTh IIPU PEIICHUU yueOHON
3aJa4u;

MOHMMATh TPUYMHBI, 10 KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTaT NesTeIbHOCTH,
OTIpeeATh MO3UTHUBHBIC U3MEHEHHUS U HalpaBleHUs, TpeOyIolue faibHeiel paboThl;

OCO3HAHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, €r0 MHEHHIO.

SIIPEIMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTeIbHOTO COACPKAHUSI, YCTAHOBICHHOTO
JAaHHOW MPUMEPHOH paboueil mporpaMMoid, BRIJCIISIOT: HAyYHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUH,
cnenuduyeckre g y4eOHOTO mpeaMera
«X¥UMHSI», BUABI EATEIBHOCTH IO MOJIYYSHHUIO HOBOTO 3HAHUSA, €T0 MHTEPIIPETAMH, TPEOOPa30BAHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUAX:

IPEJICTAaBICHUE O 3aKOHOMEPHOCTSAX M I103HABAa€MOCTU SIBJIEHUN NPUPOJbI, NOHMMAHHUE OOBEKTUBHOMU
3HaYMMOCTH OCHOB XMMHYECKOM HayKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, KOMIIOHEHTa 0011en
KyJbTYPbl U NMPAKTUYECKOW AESITEIbHOCTH YEJIOBEKAa B YCIOBUAX COBPEMEHHOI'O OOIIECTBA; OHUMAaHUE
MECTaXUMUU CPEIU IPYTUX €CTECTBEHHBIX HAYK;

BJIa/ICHUE OCHOBAMH MOHATHIHOIO amnmnapaTa U CUMBOJIMYECKOTO S3bIKa XUMUHU JJISICOCTaBICHUS (HOpMYI
HEOPraHMYECKUX BEIECTB, YPABHEHUH XUMUYECKHX PEAKIMiA (C OMOPOI Ha aITOPUTM YUeOHBIX IEHCTBHIH);
BJIaZicHUe OCHOBaMU xumu4eckoit HomeHkaatypsl (IUPAC u TpuBHanbHOI) M yMEHHE HCIIOTb30BaTh €IS
peleHns y4eOHO-TI03HABaTeNbHBIX 3a/1ad C MOMOUIbI0 YUYMTENs; YMEHHME HCIOJIb30BaTh MOJIENU IS
OOBSICHEHUS] CTPOEHUS ATOMOB M MOJIEKYJI 110 QJITOPUTMY C OIIOPOM Ha OIPEAEICHHUS;

IIPEJICTABICHUE O CHUCTEME XUMHUYECKMX 3HAHMM M YyMEHHME C IOMOIIBI0 YUYHUTENIS HMPUMEHSITh CHCTEMY
XUMHUYECKHUX 3HAHUH JIJIs1 yCTAHOBJICHHS B3aUMOCBSI3el MKy U3YUEHHBIM MAaT€pHaIOM U IPU TOJTy4YEeHUN
HOBBIX 3HAaHMH, a TaKkKe B IpOIecce BHIMOJIHEHUS Yy4eOHbIX 3a/laHUil U mpu paboTe C UCTOYHUKAMHU
XUMHUYECKON MH(POPMAIH, KOTOpasi BKIIOYAET:

BAKHEHNIINE XUMUYECKUE TIOHATHS: XUMUUYECKUI IEMEHT, aTOM, MOJIEKYJIa, BELIECTBO, POCTOE U
CJIO)KHOE BEILECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECh, OTHOCHTEIBbHBIE aTOMHAs M MOJIEKYJSIpHas
Macchl, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAst Macca, MOJISIPHBIA 00bEM, OKCHUJ, KUCIOTa, OCHOBaHHE,
COJIb (CpenHsisl), XUMUYECKasl peakitsl, peaKkIui COeIUHEHNUS, peaKIIUU PA3JI0KEHUS, PEaKIINH 3aMelleHuS,
peakuuu oOMeHa, TeIIoBOM (PEKT peakinu, 9K30- U SHAOTEPMHUUECKUE PEAKIIMU, PacTBOpP, MAcCcOBast
JIOJIl XUMHYECKOTO 3JIEMEHTa B COEAMHEHHMH, MaccoBasi A0Js M MPOLEHTHasi KOHIIEHTpAIUs BEIlecTBa B
pacTBope, SIpo aToma, AJIEKTPUUYECKHI CJION aToma, aTOMHas OpOUTalb, pajnyc aToOMa, BaJIEHTHOCTb,
CTENEeHb OKHCIIEHUS, XUMUYECKas CBA3b, JIEKTPOOTPULIATEIHHOCTD, MOJSIPHAS U HEMOJIApHAs KOBaJCHTHAs
CBSI3b, HWOHHAs CBS3b, METANIMYECKas CBS3b, KPHUCTAUIMYECKas pelerka (aToMHas, HOHHasd,
MeTaJlJIN4ecKasi, MOJIEKYJIipHasi), NOH, KATUOH, aHUOH, JIEKTPOJIUT U HE AJIEKTPOJIUT, JIEKTPOIUTHUECKAS
JIMCCOIMALIUS, PEAKIIMH MOHHOTO OOMEHa, OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU, OKUCIUTENb U
BOCCTaHOBUTEIIb, OKHCICHHE U BOCCTAHOBIICHME, DJIEKTPOJIN3, XMMHUYECKOE PAaBHOBECHE, OOpaTUMbIE U
HEOOpaTHMbIE PpEaKLUH, CKOPOCTh XHMMHUYECKOM pEaKIMH, KaTalu3aTtop, NpeAesbHO IOMycTUMast
koHueHtpauus (I1IJIK), koppo3us metanios, criaBbl;

OCHOBOIIOJIArarolMe 3aKOHbl XMMHH: 3aKOH coxpaHeHus macchel, llepmoanueckuii 3akon [l WM.
Menpeneesa, 3aK0H IOCTOSIHCTBA COCTaBa, 3aKOH ABOIaJpo;

TEOPUU XMMHU: aTOMHO-MOJIEKYJISIpHAsl TEOpUs, TEOPHs SJIEKTPOIMTHUECKON AMCCOLMAIUM, a
TaKXe MPEJCTABICHHUS O HAayYHBIX METOAAX MO3HAHUs, B TOM YHUCIIE

ﬂBKCHepI/IMCHTaJIBHBIX U TCOPCTHUYCCKUX MCTOHAAX HCCICAOBAHUA BCHICCTB H U3YUCHUSA XHMHUUCCKHX
peakui;



® [Ipe/CTaBlICHHE O MEPUOANYECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHUX 3JIEMEHTOB (pauyc aroma,
AEKTPOOTPHUIIATENLHOCTD), MIPOCTHIX U CIOKHBIX BEIIECTB OT IMOJIOKEHHUS 31eMeHTOB B [lepuoanueckoit
cucTeMe (B MaJIbIX IIEPUOJIaX U IIaBHBIXIIOATPYIIIAX ) U AJIEKTPOHHOTO CTPOCHUS aTOMa; YMEHHE OOBSICHATh
CBA3b IOJIOKEHUs 3yieMeHTa B l[lepmoanueckoil cucTeMe ¢ YMCIOBBIMU XAPAaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB W 3apsl Aapa, oOIlee YHCIO 3JICKTPOHOB), paclpe/ieleHueM
3JIEKTPOHOB 110 JHEPreTUYECKHM YPOBHSM aTOMOB MEPBBIX TpPEX MEPUOAOB, KaUs U KaJbLHUs;
KJIaccu(UIMPOBaTh XUMUYECKUE JIEMEHTHI C OMOPOM Ha OIpeeeHus: (PU3NIECKOro CMbICia HU(POBBIX
JAHHBIX TEPUOTUYECKON TaOIUIIBL;

® yMeHHuE KIacCu(hUIMPOBATh XUMHUYECKHUE IIEMEHTHI, HEOPTaHMYECKHUE BEIIECTBA UXUMHUYECKHIE PEAKIIUH C
OTIOPOM HAa CXEMBbI; ONPEACIATh BAJICHTHOCTh W CTENCHb OKHUCJICHHUS XHUMHUYECKHUX DIIEMEHTOB, BUJI
XUMUYECKON CBSA3U U THUI KPUCTALUTMYECKON CTPYKTYPBI B COCAMHEHUSX, 3aps]l MOHA, XapaKTep CpPelbl B
BOJIHBIX PACTBOpPAX BEIIECTB (KUCIIOT, OCHOBAHUI ), OKUCIIMTENb 1 BOCCTAHOBHUTEIIBIIO AJITOPUTMY YUCOHBIX
JIEUCTBUIA;

® yMEHHUE XapaKTepU30BaTh C OMOPOH Ha cxeMy (U3MYECKHEe M XMMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB
(Kuciopoa, 030H, BOJOpoI, rpadur, anma3, KpeMHUH,a30T, Gocdop, cepa, XJIop, HATPHA, KU, MarHUH,
KaJbIUi, aIFOMUHUMN, KEJIe30)U CIIOKHBIX BEUIECTB, B TOM UHCJIE WX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/JI, CEPOBOAOPO, OKCUIBI U THUAPOKCcHIbl MeTaiioB | - IIA rpymnm, amtomunus, menu (I1),
nuHKa, sxenesa (11 u IT), okeuapl yraepoaa (11 u 1V), kpemuus (IV), azota u docdopa (111 u V), cepsr (IV
u VI), cepHucrasi, cepHasi, a30TUCTast, a30THasI, pochopHasi, yroiabHas, KPEMHHEBAsE KUCIOTA U MX COJIN);
OTHCHIBATh C OMOPOIl Ha IJIaH U KJIIOYEBBIE CIIOBA; YMEHHE MPOTHO3UPOBATH U XapaKTepU30BaTh CBOICTBA
BEIIECTB B 3aBHCHMOCTH OT MX COCTaBa M CTPOCHHUS MOCIIE MPEIBAPUTEIILHOTO aHATIN3a 110/ PYKOBOJICTBOM
nejarora, IPUMEHEHHE BEIIECTB B 3aBUCHMOCTH OT MX CBOWCTB, BO3MOYKHOCTh MPOTEKAHUS XUMHUYECKUX
MPEBPAIICHUI B PA3JTUYHBIX YCIOBHSIX, BIUSHUE BEIIECTB U XUMUYCSCKUXITPOIIECCOB Ha OPraHU3M YeJIOBEKa
U OKPY’KaIOIIYI0 MPUPOJIHYIO CPENY;

® yMEHHE COCTaBJIATH IO 00pasiy, cCXeMe, aIrOpuTMy YYEOHBIX NEHCTBUN MOJICKYJSIPHBIC M HOHHBIC
ypaBHEHUS peakuuid (B TOM YHUCIE PEaKuii MOHHOTO OOMEHAa U OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaknuii), WUTFOCTPUPYIONINX XUMHUYECKHE CBONCTBA W3YYCHHBIX KJIACCOB / TPYNI HEOPTaHHUYECKUX
BEIIIECTB, a TAKXKe MOATBEPKIAIONINX TeHETHUYECKYIO0 B3aUMOCBSI3b MEXKy HUMU;

® yMEHHE BBIYHCIATH OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO IOJIO
XMMHUYECKOT'0 3JIeMEHTa B COEAMHEHUH, MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U
ero maccy, o0ObEM ra3zoB ¢ onopoil Ha oOuire (Gopmysbl; YMEHHE NMPOBOJIUTH PAaCUEThl MO0 YPaBHEHUSIM
XMMHUYECKHX PEaKUMH M HaXOAMTh KOJMYECTBO BELIECTBA, OOBEM M MacCy peareHTOB WJIH MPOIYKTOB
peaKIu C OMopor Ha 00pasell, aNrOPUTM yU4eOHBIX JIeHCTBU;

L] ﬂBJ’IaZ{eHI/Ie OCHOBHBIMHM MECTOJaMHW HAYYHOT'O IIO3HAHUA (Ha6J'IIOI[CHI/I€, HN3MCPCHUC, DKCIICPHUMCHT,
MOJICTTMPOBAHUE) TPU H3YyUYEHUU BEIIECTB W XUMHUYECKUX SBJICHHIIC OMOPOM Ha aNropuTM Y4eOHBIX
NeicTBUi; yMeHne copMyJIUpoBaTh MPOOIEMY U MPEUIOKHUTDH IyTH €€ PELIECHHs C TOMOIIBIO Te/1arora;
3HaHHE OCHOB 0€30MacHOWPabOThl ¢ XUMUYECKUMHU BEIIECTBAMHU, XMMUUYECKOHN MOCYI0H U 1a00paTOPHBIM
000opyI0BaHUEM;

® HaIM4YWe MNPAKTUYCCKHUX HABBIKOB IIJIAHUPOBAHUS W OCYHICCTBJICHHA CICAYIOIIUX XHUMHYCCKHUX
OKCIICPUMCHTOB IO PYKOBOACTBOM YUUTCIIA C 06CY)K,Z[€HI/ICM HHaHapaGOTBI NI COCTAaBJICHUEM Ta6J'II/II_U>IZ
HN3YYCHUC U OITMCAHUC q)HSquCKHX CBOMCTB BCIIIECTB,

03HAaKOMJIEHHE C PU3NUECKUMH U XUMUYECKUMU SIBJICHUSMU;
OTIBITHI, WILTIOCTPUPYIOIINE MPU3HAKK TPOTEKAHUS XUMUYECKUX peaklnii;u3yuyeHne crnoco0oB
paszeneHus CMecen;
MOJIyYEHUE KUCIOPOa U U3yUYEHHE €r0 CBOMCTB;ITOIyYEHUE BOJIOPO/1a U U3YUEHHUE €T0 CBOMCTB;
[IOJIyYEHHUE YITIEKUCIIOTO T'a3a U U3y4YEHHUE €r0 CBOMCTB;II0Oy4YE€HNEe aMMHUAKa U U3yYEHHUE €T0 CBOWCTB;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MacCOBOM 10JI€M PaCTBOPEHHOIOBELIECTBA;
HCCIIEA0BAHUE U ONHCAHUE CBOWCTB HEOPTAHMYECKUX BEIIECTB PA3ITMYHBIXKIIACCOB;
PUMEHEHHE WHAMKATOPOB (JJaKMyca, METWIIOpaHXka U (eHondTanenHa) 1sonpeieeHus
XapakTepa cpeZibl B paCTBOPAX KUCJIOT U IIEN0YEH;
M3Yy4YEHUE B3aUMOJACUCTBUS KUCIIOT C METAJIJIAMU, OKCUIAMU METAJIOB,paCTBOPUMBIMU U
HEPAaCTBOPUMBIMHU OCHOBAHMSIMHU, COJISIMH;

MIOJIy4YCHUE HEPACTBOPUMBIX OCHOBAHUI;



BBITECHEHUE OJTHOTO METaJIa APYTUM U3 PAaCTBOpa COJIU;
HUCCIICO0OBAaHUC aM(l)OTepHBIX CBOICTB TUAPOKCUA0B AJIIOMHUHUA U IIUHKA,

pelIeHre SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «OCHOBHbBIC KJIAaCCHIHEOPTaHUIECKUX COCTUHECHUI;

pelIeHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « DICKTPOIUTHYCCKASIUCCOIIHALIIS;

PEIICHUC SKCICPUMCHTAJIBHBIX 3a/a4 IO TEMC «Baxuelnme HeMeTalIbI U HUXCOCIUHCHUA),

pelIeHre SKCIePUMEHTATBHBIX 3aa4 1Mo TeMe «BakHeiline MeTaibl 1 HXCOSTUHEHUS,

XUMUYECKHE SKCIIEPUMEHTBI, WUIIOCTPUPYIOLIUE IIPU3HAKU ITPOTEKAHUS PEAKIIMMUOHHOTO
obMeHa;

KAueCTBEHHbIE pPEaKLMM Ha IPUCYTCTBYIOLIME B BOJHBIX PAacTBOpPaX HOHBI: XJOpHA-, OpomMui-,
HOaHI-, CyibdaT-, pocdar-, kapOoHAT-, CHIMKAT-aHHOHBI, THIPOKCH/I-UOHBI, KATHOHBI aMMOHHSI, MarHus,
KaJIbIIMs, AIFOMUHES, Kele3a (2+) mxenesa (3+), menu (2+), 1MHKa,

yMEHHE MPE/CTaBIISATh PE3yJIbTaThl SKCIIEPUMEHTA B (hopMe BBIBOIOB, J0KA3aTEIbCTB, IPaUKOB U
Ta6JII/IL[ U BBIABJIATH OMIIMPHUYCCKUC 3aKOHOMCPHOCTH,

e SBraxeHue MNpaBujiaMH O€30IIaCHOIO OOpallEeHUs C BELIECTBAMH, HCIIOJIb3YEMbIMU B HOBCEIHEBHOM
YKU3HU, a TAK)KE [IPaBUIIAMU MIOBEJICHUS B LIEJISAX COEpEKEHUS 3I0POBbS U OKPY>KaIOIEl IPUPOAHOMN CPEIbI;
[OHUMaHMe Bpea (ONMacHOCTH) BO3AEUCTBHS HAa JKUBBIE OpPraHU3Mbl OIPEJEICHHBIX BEIIECTB, @ TaKKe
CIOCOOOB YMEHBIIECHUS U MPENOTBPALLIEHUS UX BPEIHOIO BO3JEHCTBUS; NMOHUMAaHHME 3HAUYEHUS KUPOB,
0€eJIKOB, YIIEBOAOB /ISl OpraHU3Ma YeJI0BEKa;

® BIAJCHUE OCHOBAMM XHWMHYECKOW TPaMOTHOCTH, BKJIIOYAIOIIEW YMEHHE IPAaBUIBHO HCIIOIb30BATh
U3yYeHHbIE BELIECTBA U MarepHuajbl (B TOM 4YHCIE, MUHEpaJlbHble YAOOpEHHs, MeTaibl M CIUIABBI,
IPOIYKTHI IEPEePadOTKH MPUPOIHBIX HCTOYHUKOB YTICBOAOPOAOB (YIJIsl, HPUPOIHOTO Ta3a, HeTH) B OBITY,
CEJIbCKOM XO34MCTBE, Ha IPOU3BOJCTBE; YMEHHUE IPUBOAUTH IPUMEPHI IPABMIIBHOIO HCIIOJIB30BAHUS
W3YUYEHHBIX BEIECTB U MAaTEpPUAJIOB;

® yMEHHE YCTaHABIUBATh CBA3M MEX]y peajbHO HaOIr01aeMbIMU XUMHUUECKUMU SIBICHUSMH U IIPOLIECCaMH,
OPOUCXOSIIMMUA B MakKpo- W MHKPOMHUpE, OOBSICHATH NPHUYMHBI MHOTO0Opa3usi BEIIECTB; yMEHHE
UHTETPUPOBAaTh XUMHUYECKUE 3HAHUS CO 3HAHUSAMMU JAPYTUX yUEOHBIX MPEJAMETOB C IIOMOILIBIO MeJarora;

® qpejcTaBlieHue O cepax NMpoPecCUOHANBbHON AESITENbHOCTH, CBA3AHHBIX C XMMHUEH M COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JOCTM)KEHUSX XUMHMUYECKOW HAyKH; HaJM4Yue OIbITa pPaboThl ¢
pPa3IUYHBIMU MCTOYHHKAMHM HH(GOpMalMKd MO XUMUU (HAy4YHO-TIONYJIApHAs JIMTEpaTypa, CIOBapH,
CIPAaBOYHUKH, HHTEPHET-PECYPCHI) C OTIOPOH Ha aJITOPUTM: YMEHHE OOBEKTUBHO OLIEHUBATh HH(POPMAIIUIO
0 BEIIECTBAaX, UX IIPEBPAILICHUAX U IPAKTUYECKOM IPUMEHEHUH.

TpeGoBanust K NMpeAMeTHBIM Pe3yJbTATAM OCBOCHUSI y4eOHOro mnpeaMera
«Xumuar», pacnpegeneHHble no ropam obyvyeHuns

PesynbTarsl no rogam GopMynHpyroTCs M0 MPUHLINIY J0OABICHHS HOBBIX PE3YJbTAaTOB OT rojia K
rojy, y’K€ Ha3BaHHbIC B NPEIBIAYLIUX TOAaxX MO3ULMUHU, KAK IPABUIIO, JOCIOBHO HE ITOBTOPSIOTCH, HO
YUUTBHIBAIOTCS (PE3yJIbTAaThl OUEPEAHOTO TOfla 0 YMOIYAHHUIO BKIIIOYAIOT PE3YJIbTaThl IPEIbIIYIINX JIET).

8 KJIACC

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX IMOHSATHUNA: aTOM, MOJIEKYJla, XUMUYECKUM HJIEMEHT,
MPOCTOE BEIIECTBO, CJIOKHOE BEMIECTBO, CMeCh (OJHOpOAHAS W HEOJHOPOJIHAS), BaJECHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsl M MOJIEKYJIsIpHAs Macca,KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas
JIOJIST XMMHYECKOTO 3JIEMEHTa B COCIWHEHHH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb,
2NeKMPOOMPUYAMETLHOCTL?, CTETIeHh OKHCIIEHHS, XMMHUecKas peakius, KIacCH(UKaIrs peaKIuii:
peaKIu COEAUHEHUs, PEaKIMU pa3JIOKCHHsS, PEaKIUH 3aMEIICHUS, pPEeaKIuu oOMeHa, JK30- |
SHAOTEPMHUECKUE PEAKIIUH; Meniosou d¢hghexm peaxyuu,; Sapo aTOMa, HIEKTPOHHBIN CIIOM aToMa, aTOMHAas
opOuTa b, panyCc aroMa, XUMUYECKasl CBS3b, MOJSPHAS W HEMOJIApHAs KOBAJICHTHAs CBs3b, MOHHAS
CBsI3b, HOH,

23pecb 1 ganee KypcMBoM 0603HAYAIOTCA NNaHMPYEMblE NPeAMETHbIE Pe3yibTaTbl, KOTOPbIE MOTYT
6bITb NOTEHLMANBHOAOCTUIHYTLI 06y4Yatowmmces ¢ 3MP, HO He ABAAIOTCA 0653aTENbHBIMMU.



flxaTnoH, aHMOH, pacTBOp, MaccoBas J0JIs BellecTBa (IIPOLIEHTHAs KOHIIEHTpAI|sl) BpacTBOPE;

WLTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHATUH (CM. N. 1) M IPUMEHATH 3TH
IOHSTHS ITPU OIIMCAHUM BEILECTB U UX MPEBPAILECHUN;

UCTOJIb30BATh XUMHUYECKYI0 CHMBOJHUKY U COCTaBICHHS (DOpPMYN BEIIECTB, MOJEKYJSPHBIX
YPaBHEHMH XUMUYECKUX PEAKIIMN, 2JIEKTPOHHOT 0 OaslaHCa;

OIpENIeNIATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHHUSAX; CTETEHb OKUCIICHUS
9JIEMEHTOB B OMHApHBIX COEJMHEHMSX C ONOPOM Ha OMNpEAETeHUs, B TOM UHUCIE CTPYKTYPUPOBAHHBIE;
NPUHAIICKHOCTD BEIIECTB K ONPEeIEHHOMY KJIacCy COCTUHEHUH 10 (hopMyJiaM; BHJI XUMUYECKOH CBSI3U
(KOBaJIeHTHasl U MOHHAs) B HEOPIraHUYECKUX COCTUHEHUSX;

MMETh IIPEICTABICHUE O CUCTEME XUMUYECKMX 3HAHUW, YMEThb C IIOMOIUBIO YUYUTENsS IIPUMEHATh
CUCTEMY XMMHMYECKHMX 3HAHUU, JJI1 YCTAHOBJICHUS B3aMMOCBS3M MEXIy HU3yYEHHBIM MAaTEpUaIIOM U IIPH
NOJYYCHUH HOBBIX 3HAHMH, a TaKkKe MpH pabdoTe ¢ HUCTOYHHKAMU XHUMHYECKOH HH(POpMAIHH.
OpueHTHPOBATHCS B MOHATHAX U ONEPUPOBaTh UMM Ha 0Aa30BOM YpOBHE, NPUMEHATH MPU BBIIOIHEHUU
y4eOHBIX 3aJaHUIM pPEelIEHUH PAaCUETHBIX 3a/ad C ONOpPOI Ha aJrOPUTM YUYEOHBIX NEHCTBUI U3yUEHHBIE
3aKOHBI W TEOPHUHU: 3aKOH coxpaHeHHMs Macchl, Ilepuomguueckmii 3axkon JI.MI. MeHnpneneesa, 3axow
NOCMOSAHCMBA cocmasa, 3aKOH ABOraJgpo; aTOMHO-MOJIEKyJIsipHas Teopus. COOTHOCUTh O00O3HAYECHHS,
KOTOpble umerotTcs B Tabiuue «llepuoanyeckas cucrema xumuueckux snemeHToB JI. Y. MenneneeBay ¢
YHCIIOBBIMH XapPaKTEPUCTUKAMHU CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsn sipa, olmiee
YHCIIO 3JIEKTPOHOB U PACIpeIeeHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIMPOBATh XUMUYECKHUE FIEMEHThI; HEOPraHUUECKHUE BEIIECTBA; XMMHUUECKHUE PEeaKIIUH (110
YHCIy U COCTaBYy y4YacCTBYIOUIMX B PEAKLUHU BEILECTB, [0 TEMJIOBOMY 3(PQEKTY, IO U3MEHEHUIO CTEIeHU
OKHCJIEHHS XMMHUYECKUX 3JIEMEHTOB) C OIOPOI Ha CXEMBIL;

XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PA3JIMUYHBIX KIJIACCOB,
IIOATBEPIK/1asl ONMCAHUE IPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUN
C OIIOPOH Ha CXEMBI;

IIPOTHO3UPOBATh CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX COCTaBa M CTPOCHHMs; BO3MOKHOCTHU
NPOTEKaHUS XUMUYECKUX MPEBPAIIEHUH B pa3IMYHBIX YCIOBHX IOCIE MPEIBAPUTEIBHOTO 00CYKICHUS C
IIEJJaroroM;

BBIYUCIIATh OTHOCUTENIBHYIO MOJEKYISAPHYI0 W MOJIIDHYIO MacChl BELIECTB; MAacCCOBYIO OO
XMMHYECKOI0 3J€MEHTa Mo (opMyse COSAMHEHUs; MacCCOBYIO JIOJIO BELIECTBA B PacTBOPE; MPOBOAUTH
pacy€Thl 10 YPaBHEHHUIO XUMUUECKOU PEaKIMK C ONIOPOU Ha alITrOpUTM;

IIPUMEHATh OCHOBHBIE OIEPALlMM MBICIUTEIBHON JEATEIBHOCTH — aHAJIU3 MCUHTE3, CPAaBHEHUE,
00o011eHme, cucTeMaTu3anus, KiacCupuKamnys, BbIABICHUEIPUUYMHHO-CIEICTBEHHbIX CBS3ed — A
M3Y4YEHHUs CBOWCTB BEUIECTB M XMMHYECKUXPEAKLNN; €CTECTBEHHO-HAYyYHBIC METO/bI IO3HAHHUS —
HaOJI0IeHNE, H3MEPEHUE, MO/IETTUPOBAHUE, IKCIIEPUMEHT (PeabHblll U MblCIeHHbIl) TIOJ] PYKOBOJICTBOM
IIe/1arora;clieZJoBaTh paBUIaM I0JIb30BAHUS XUMUYECKOM OCYA0H U 1a00paTOPHBIM 000pyI0BaHHUEM, a
TaKXe MpaBUiIaM OOpaIlleHUs C BELIECTBAMU B COOTBETCTBUH C

MHCTPYKUMSIMH IO BBINOJIHEHHIO JIA0OPATOPHBIX XMMHYECKHMX OIBITOB IO IMOJIYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BELIECTB (BOJOPOJa U KUCIOPOAA), IPUTOTOBJIEHUIO PACTBOPOB C ONPEAeIEHHON MacCOBOM
JIOJIEW PacTBOPEHHOIO BEIIECTBA; IUIAHMPOBATh W IPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIENIOYEH M KUCIOT C MOMOINBIO MHAMKATOPOB (JIakMycC, (eHOoI(TaNIeHH,
METHJIOPAHXK U JIp.), MOATBEPIKIAIOIINX Ka4yeCTBEHHBIN COCTaB HEOPIraHUYECKUX BEIIECTB (KaueCTBEHHbIE
peaKuy Ha HOHBI) 0] PyKOBOJICTBOM II€arora.

9 KJIACC

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX OHATUN: XUMUYECKUHN SJIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHUOH, ITPOCTOE BEUIECTBO, CIIOKHOE BEIMIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIILHOCTD, CTETIEHB
OKHUCJICHUS, XUMHUYECKasl pPEaKIIHsl, XAMUYECKasi CBS3b, Meniogou d¢hghexkm peaxyuu,MONb, MOJSPHBII
00BEM, PacCTBOP; IICKTPOIHTHI, HEIICKTPOJUTHI, JIEKTPOJUTHICCKAS IUCCOIUAIINS, PEAKIIUH HOHHOTO
oOMeHa, KaTalu3aTop, Xumuyeckoe pasHogecue, obpamumbvie U HeoOpamumvle peaxyuu, OKUCIUTEILHO-
BOCCTaHOBHUTEIIbHBIC PEAKIINHU, OKUCIIUTEIb, BOCCTAHOBUTEIh, OKUCIICHUEH BOCCTAHOBIICHHE, AJUTOTPOTIHS,
aM(pOTEepHOCTh, XUMHUYECKAast CBS3b (KOBAJICHTHAsS, HOHHAS, METAJUIMYECKasl), KpUCTAIUTHYeCcKas perérka,
KOpPpO3Usi MEMALL08, CHAABblL, CKOPOCMb XUMUYECKOU peakyuu, TIPENeTbHO TOIMyCTUMAs KOHIICHTPAIUs
(ITIK) Bemectna;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYCCKHX TMOHATHH (CM. M. 1) M IIPUMEHSATH 3TH



MIOHATHS ITPU ONIMCAHUU BELIECTB U UX MPEBPALIECHUN;
MCIOJIb30BaTh 3HAKU W CUMBOJIBI Ul (PUKCAIIMU PE3yJbTAaTOB HAOJIOJCHHIA,COCTaBICHUS
(dbopMyJT BEIIECTB U ypaBHEHWH XUMHUYECKHUX PEAKIUi, 3aliCH JTaHHBIXYCIOBHI 3a1ad. Microns30BaTh
o0o3Havyenus, umeronirecs B [lepuonnyeckoii cucteme utTadbiauie pacCTBOPUMOCTH KUCIIOT, OCHOBAHUH U
COJIEN B BOJIE JJISl BBIIIOJIHEHUS 3aJaHUNA.ONIPEAEATh BAaJIEHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa; IIPUHAJICKHOCTh BEILECTB K ONPENCIEHHOMY KJIacCy COCIMHEHHH C
OMOpON Ha OIpeAeNieHUsl, B TOM YHUCIE CTPYKTYPHUpPOBAaHHbBIC; BHJbI XUMUYECKOW CBSA3M (KOBaJIEHTHA,
WOHHASI, METAJUIMYECKas) B HEOPTaHWYCCKUX COCIMHEHUSX; 3aps]l MOHA IO XUMHUYECKo (opmyie;
XapakTep Cpeapl B BOJHBIX pACTBOPAX KUCIOT U IIEJIOYEH, mun Kpucmaiiuyeckou peuémku KOHKpPemHno20
gewjecmaea;
packpbiBaTth cMbica Ilepuogumyeckoro 3akona J[.MI. MeHnneneeBa U JE€MOHCTPUPOBATH €rO
NOHUMAHHE: ONUCLIBAMb U Xapakmepuzosams TabamuHyto popmylleproanueckoll CUCTEMBbl XUMUYECKHX
3JIEMEHTOB: pa3JInyaTh MOHATHUS «TJ1aBHas noArpymnmna (A-rpynmna)» u «mnobdounas noarpymnna (b-rpymnma)»,
MaJible U OOJIBIITNETIEPHOABI; COOMHOCUMb 0003HAYEHUS, KOTOPBIE UMEIOTCS B TIEPUOTUIECKOM TabIuIle, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U 3apsij siapa, odiiee
YHCJIO AJIEKTPOHOB U paclpeiesieHUue UX M0 AIEKTPOHHBIM CII0SIM); 00bACHAMb 001IUe 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCAMHEHUH B Ipe/esiax MajblX MEPUOOB U TJIABHBIX
MOATPYIII C YYETOM CTPOEHUSIMX ATOMOB;

KJ'IaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKHUE  JJICMCHTBI, HCOPraHHMYCCKHC  BCIICCTBA,

xumudeckue peakiuu (110 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIJIOBOMY D PeKTy,
M0 U3MEHEHUIO CTETICHEH OKUCIICHUSI XMMHUYECKUX 3JIEMEHTOB) C OTIOPOM HA CXEMBI;

XapaKkTepu30BaTh (OMHUCHIBATh) O0O0mMME M crenuuyecKkue XWMHUYECKHUE CBOWCTBA BEIIECTB
pa3MYHBIX KJIACCOB, MOATBEpPXAas ONUCAHUE MPUMEpPaMU MOJEKYJISIPHBIX W HMOHHBIX YypaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN C OTIOPOM HAa CXEMBI,

COCTaBJISITh YPaBHEHUS AJIEKTPOIUTHUECKON AUCCOIUAIMN KUCIOT, IEI0Ye U COJeil; MOoIHbIe U
COKpalI€HHBbIE YpaBHEHUS peaKIuid HOHHOTO OOMEHA, YpaBHEHHS pEaKIUi, TOITBEPKIAIOITUX
CYILIECTBOBaHUE T€HETUUECKOU CBSI3U MEK/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA MOCPEJACTBOM COCTABIICHUS
AIEKTPOHHOTO OallaHca ITUX PeaKIIUii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHSI; BOSMOXKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHHI MOCIe TPEIBAPUTENLHOT000CYKIECHUS C MEearorom;

BBIYUCIISITH OTHOCUTEJBHYIO MOJEKYJISIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB; MAacCCOBYIO JIOJIO
XUMHYECKOTO 3JIeMeHTa Mo (GopMmysie COeTMHEHUs; MAaCCOBYIO JIONIF0 BEIECTBA B PAcTBOPE; MPOBOJIUTH
pacy€THI 10 YPABHEHHUIO XMMHUYECKOM PEeaKIuu C OTIOPOM Ha aliTOPUTM;

ClIeIOBaTh MpaBUJIaM IOJIb30BAHUS XUMUYECKOW MOCYION M IabopaTopHBIM 00OpYyAOBaHUEM, a
TaKKe IMpaBuUjiaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIHMSMHU IO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIMBITOB MO MOTYYEHUIO MCOOMPAHHMIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIINH, TOATBEPKIAIOIINE KAaU€CTBEHHBIM COCTaB Pa3IMUHBIXBEIIECTB: PACIO3HABATh
OTIBITHBIM MYTEM XJIOpUJI- OPOMHI-, HOTUI-, KapOoHaT-, pocdar-, cunukar-, cynbdar-, TMAPOKCUA-HOHBI,
KaTHOHBI aMMOHUS U HOHBI U3YYEHHBIXMETAJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX
BEIICCTB;

MIPUMEHATh OCHOBHBIE ONEPALUM MBICIUTEIBHON NIEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHE,
0000111eHNe, CUCTEeMATU3AINIO, BBISBICHHE MPUYUHHO-CICICTBEHHBIX CBS3€H — JUISI M3YYCHHUS CBOWCTB
BEIIECTB M XMMHUYECKUX PEAKIUil; €CTeCTBEHHO-HAYYHBIE METOIbl MMO3HAHUS — HAOIIOJCHNE, U3MEPEHNUE,
MO/JIEIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIMK MBICIIEHHBIH).



