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I[MTOACHUTEJIbBHA A 3AITUCKA

Oo0mas xapakTepuCcTHKA y4eOHOr0 mpeaMeTa « XHuMHUsD»

YueOHbld mpeaMeT «XWMHS» BXOIUT B MPEIMETHYIO 00J7acTh «ECTeCTBEHHOHAyYHBIE IPEAMETHD». B
CHCTEME ECTECTBEHHOHAYYHOTO 00pa30BaHMs XUMHUs KaK y4eOHBIN MpeaMeT 3aHUMAaeT BaKHOE MECTO B HO3HAHHUU
3aKOHOB TNPHUPOIBI, (OPMUPOBAHMM HAYYHOM KapTUHBI MHpPA, CO3AaHHM OCHOBBI XHMHUYECKUX 3HAHHI,
HEOOXOIUMBIX 7Sl IOBCEAHEBHOMN KU3HH, HABBIKOB 37J0POBOTO M 0E30IaCHOIO JUIsl YEJIOBEKA M OKPYXKAIOLIEH ero
cpeabl 0Opasa XKHU3HH, a TAK)KE B BOCIUTAHUH YKOJIOIMIECKOM KyJIBTYPBHI.

VYcnemHocTs M3ydeHHss XUMHH CBsI3aHa C OBJIaJICHHEM XHMHYECKUM SI3BIKOM, COOJIOACHUEM MpaBHII
0e30macHOM paboOTHI IIPY BBIITOJHEHUH XUMHUYECKOTO 3KCIIEPUMEHTA, OCO3HAHUEM MHOTI'OYHMCIICHHBIX CBA3EH XUMHUH
C IPYTMMH IIpeIMEeTaMH HIKOJIBHOTO Kypca.

[IporpamMma BkIIO4aeT B ceOs OCHOBBI HEOPraHMUYECKOW W OpraHW4eckor xumuu. [TaBHON wuneeit
MpOTpaMMBbl SIBIISIETCS CO3aHUe 0a30BOr0 KOMIUIEKCA ONOPHBIX 3HAHMHM MO XWMHH, BBIPRKEHHBIX B (opme,
COOTBETCTBYIOIIEH BO3pacTy 00YJAIOIMINXCSI U UX OCOOBIM 00pa30BaTeIbHBIM MOTPEOHOCTSIM.

B conepkanuu naHHOTO Kypca MpeICTaBlIE€Hbl OCHOBOIOJATAOIINE XUMUYECKHE TEOPETHUECKUE 3HAHMS,
BKJIIOUAIONINE U3yUYEHHE COCTaBa U CTPOEHUS BEILIECTB, 3aBUCUMOCTH MX CBONCTB OT CTPOEHHSI, IPOrHO3UPOBAHHUE
CBOMCTB BELLECTB, UCCIENOBAHNE 3aKOHOMEPHOCTEN XMMUYECKHUX MTPEBPAILCHUN U ITyTEH YIIpaBICHUS UMU B LIEJISX
MIOJTyYEHHS BEIECTB M MaTEPHAJIOB.

TeopeTHueckyr0 OCHOBY M3y4YEHHs] HEOPTraHMUECKOH XMMHH COCTABIIAET aTOMHO-MOJEKYJSpPHOE YUYEHHE,
[Tepuonnueckuii 3akon .M. MenneneeBa ¢ KpaTKUMU CBEACHUSIMU O CTPOCHHUM aTOMa, BUAAX XUMHUYECKOU CBSI3H,
3aKOHOMEPHOCTSAX NMPOTEKAHUS XUMHUYECKNX PEAKIIHN.

B wu3ydyeHum Kypca 3HauMTelIbHAas pOJb OTBOAMUTCA XHMHUYECKOMY OSKCIIEPUMEHTY: IPOBEACHUIO
MPaKTUYECKUX U JTa0OPAaTOPHBIX PadOT, OMUCAHUIO PE3yIbTATOB YUEHHUECKOTO IKCTIEPUMEHTA, COOIIOJICHUIO HOPM
¥ TipaBmiI Oe30macHoi paboThl B XUMUYECKON JTA0OPATOPHH.

Peanmzamus maHHOW mporpamMMmbl B mporecce oOydeHus: mo3BosuT obOydaromumcs ¢ 3[IP  ycBouts
KJIFOUEBbIE XMMUYECKHE KOMIIETEHIIMU U TIOHATH POJIb M 3HAYEHHE XUMHHU CPEIU IPYTHX HAyK O MPHUPOJIE.

N3yyeHrne XUMUHM CrIOCOOCTBYET (POPMHUPOBAHUIO Y 00ydYarOIIMXCA HAYYHOTO MHPOBO33PEHUS, OCBOCHUIO
oOIIeHay9YHbIX METONOB (HaOrofeHne, W3MepeHne, SKCIIEPHUMEHT, MOJEITHPOBAHNE), OCBOCHHUIO IMPAKTHIECKOTO
MPUMEHEHUS Hay4YHBIX 3HaHWH, OCHOBAaHHOT'O Ha MEXIIPEIMETHBIX CBA34X C MpeaMeraMu «OKpyKaloUil MUp»,
«Dumzuka», «buonorus», «leorpadus», «Maremaruka» W QOpPMHUPYET KOMIICTCHIIMH, HEOOXOIUMBIE IS
MIPOIOJLKEHUS 00pa30BaHusl B 00JIaCTH €CTECTBEHHBIX HayK.

N3ydenne XxuMum crocoOCTBYyeT pa3BuTHiO y oOydvaromuxcs ¢ 3IIP mpocTpaHCTBEHHOTO BOOOpaKCHHUS,
(YHKIMOHAILHOW TPaMOTHOCTH, YMEHHS BOCIHPUHUMATh M KPUTHYECKH aHATU3UPOBATh HH(GOPMAIHIO,
NPEACTABICHHYI0 B pasauyHbIX (opmax. 3HAUMMOCTh NpenMera sl pPa3BUTHS JKU3HEHHOHW KOMIETEHIIMU
oOyuatommxcs ¢ 3P 3akirodaercst B yCBOGHMM OCHOBBI XMMUYECKUX 3HAHUH, HEOOXOIUMBIX AJISI IIOBCEIHEBHOM
KM3HHM; HaBBIKOB 3J0pPOBOTO M O€30MacHOro JUisi 4elOoBeKa W OKpYXalllel ero cpenbl obpa3a XKHU3HH;
(hOpMHUPOBAaHNH IKOJIOTMUYECKOH KYJIbTYpBHI.

[IporpaMma oTpaskaeT coiep:kaHhHe OOY4EHHs MpEeaMeTy «XHUMHs» C Y4eTOM OcoOBIX 00pa3oBaTeIbHBIX
notpedbHocTel obyvaromuxcs ¢ 3[1P. OrnaneHue y4eOHBIM NpeaMeToM «XHMHUS» MPEICTABISICT ONPEISIICHHYIO
TPpyIHOCTh it oOyuatomuxcst ¢ 3I[IP. 3To cBa3aHO ¢ OCOOCHHOCTSMU MBICTUTENBHON NIEATEIHLHOCTH,
NEPUOIUYECKUMH KOJIEOaHUSIMA BHUMAHHUSI, MaJIbIM 00bEMOM IaMSITH, HEIOCTATOUYHOCTBIO OOILETo 3anaca 3HaHUH,
MMOHWKEHHBIM TI03HABATEIHHBIM HHTEPECOM U HU3KHM YPOBHEM PEUEBOTO Pa3BUTHSI.

s ipeojoneHust TpYAHOCTEH B M3YUEHUH YUeOHOTO MpeaMeTa « XMMHUsD Heo0XoIuMa ajanrtaims o0bema
U XapakTepa y4eOHOro MaTepHaja K [103HaBaTeIbHBIM BO3MOXKHOCTSIM JJAHHOW KaTeropuu 00ydaroluXxcsl, y4eT ux
0CcOOEHHOCTEH Ppa3BUTHS: HCIHOJIb30BAaHHE AITOPUTMOB, BHYTPUIPEAMETHBIX M MEXIPEAMETHBIX CBS3€il,
MOCTENIEHHOE YCIOKHEHHE N3y4aeMOoro MaTepuara.

ITpu u3y4eHun XUMUM HEOOXOAMMO OCYILECTBIISITh B3aMMOEHCTBUE Ha MOJMCEHCOPHOI OCHOBE.

TeopeTnueckuii MaTepuan peKOMEHIYeTCA U3ydaTh B MPOIECCE MPAKTHUECKON AesTenbHOCTH. Bo3moxHO
BBIJIETICHHE OTJIENbHBIX YPOKOB Ha PEIIEHHE 3a/1ad B CBSA3HM CO CIOKHOCTBHIO aHAJHM3a TEKCTAa OO0YYArOIIMMUCS C
3I1P. Opranndeckoe €IMHCTBO MPAKTHUYECKON W MBICIUTEIHHON AEATEIHHOCTH OOYydYaIOmMXCsA Ha YPOKaX XUMHH
CHOCOOCTBYET NPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMUYECKUX 3HaHUHM 1 ymMeHui. Ocoboe BHUMaHUe
MPU U3YYEHUH XMMUH YIEIAETCS N3YUYEHHIO «CKBO3HBIX» MOHATUH W (QOPMUPOBAHMIO HABBIKA CTPYKTYPHPOBAHUS
Martepuana.

Henn n 3axa4uu u3yvyeHust yae0HOro npeamMera «XuMHsD»

Obwue yenu nzydenns yueOHoro npeaMera «XuMus» mpeacTaBieHsl B [IpuMepHoil pabodeii mporpamme
OCHOBHOTO 001Iero o0pa3oBanHusi. OHM aKTyaJIM3UPOBAHBI C YYETOM HOBBIX NMPHOPHUTETOB B CHCTEME OCHOBHOTO
oO1iero o0pa3oBaHus, HANPABICHHOCTH OOyUYeHHs HAa Pa3BUTHE W CAMOPA3BUTHE JIMYHOCTH, (OPMHUPOBAHHE e
WHTEJUIEKTa 1 0011el KynbTyphsl. OO0yueHHe yMEHUIO YUUTHCS U IIPOAOIDKATh CBOE 00pa30BaHUE CaMOCTOSTEIBHO B
HACTOAIIee BpEMS SIBIAETCSA OJHON M3 BAKHEUINX (QYHKIHMA yueOHBIX MTPEIMETOB, B TOM YHCIIE U «XUMHUN.
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s obyuaromuxcs c¢ 3I1P, Tak ke, Kak U 111 HOPMaTUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB, OCBAUBAIOLINX
OCHOBHYI0 00pa30BaTeIbHYI0 IPOrpaMMy, JOMUHHUPYIOIIEe 3HaueHUE IIPUOOPETAIOT TAKUE yeau, Kak:

* (opMHUpOBaHNE HMHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K COTPYTHHYECTBY, CaMOCTOSITEILHOMY
NPUHATHIO PELICHUH, CIOCOOHOH aJanTUPOBaThCS K OBICTPO MEHSIOLIMMCS YCIIOBHSAM >KU3HU;

" HamnpaBlIEHHOCTb OOy4YeHHsT Ha CHCTEMAaTHYeCKoe NPUOOINEHHE Y4YaIlUXCAd K CaMOCTOATENIbHOU
MO3HABATEIbHOW JEATENBHOCTH, HAay4YHBIM M TNPAKTHYECKUM METOAaM TMO3HaHus, (OPMHUPYIOLIUM
MOTHUBALIMIO M Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

= o0ecrmeyeHne YCJIOBHH, CIIOCOOCTBYIOMIMX TNPHOOPETEHHIO OOYYAIONIMMICA OIbITa Pa3zHOOOpa3HOM
JESITEIbHOCTH, MO3HAHUS M CAMOIIO3HAHMSA, KIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLMI), MMEIOILUX
YHHUBEpCaJbHOE 3HaYEHHE AJISl Pa3IUYHBIX BHJIOB JCATEIbHOCTH;

* (opmMHupoBaHNE YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS OKPY)KAIOLIETO0 MUpPAa HA OCHOBAHWH 3HAHMU U
OTIBITA, TTOyYEHHBIX NP U3YUEHUH XVMUHY;

* ¢(opmupoBaHHE y OOYYArOIIUXCSI TYMaHHCTHYECKHUX OTHOLICHUH, MOHMMAaHHS IEHHOCTH XUMHUYECKUX
3HAHWH AJIS1 BBIPAOOTKH SKOJIOTHYECKHU 11€JeCO00pa3HOro MOBEACHHS B OBITY U TPYAOBOW AEATEILHOCTH B
LEJISIX COXPAHEHUS CBOETO 310POBbsI U OKPY’KaIOIIEH IPUPOAHON Cpeabl;

" pa3BUTHE MOTHBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHHS OOINEUENOBEYECKMX IIEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Tpoduis u
HalpaBJICHHOCTH JajJbHEHIEro 00y4eHusl.

Kypc HampaBneH Ha pelieHHe CIEAYIOIIUX 3ad0ay, O0eCHEeYMBAOUIMX pealu3alyi0 JUYHOCTHO-
OPHEHTHUPOBAHHOTO U JEATENbHOCTHOTO MOIXOMOB K oOyueHHto xumum oOyuatomumxcs ¢ 3I[IP Ha ypoBHe
OCHOBHOTO 00IIIeT0 00pa30BaHMS:

* (hopMHUpOBaHUE MEPBOHAYAIBHBIX CUCTEMAaTH3UPOBAHHBIX MIPEACTABICHHUN O BEIIECTBAX, MX NPEBPAILIECHUIX
Y MIPaKTHYECKOM MPUMEHEHHH; OBJIaJICHHE TIOHATHHHBIM arlliapaToM ¥ CUMBOJIMYECKHUM SI3bIKOM XUMHUH;

" OCO3HaHHE OOBEKTHBHOM 3HAYUMOCTH OCHOB XHUMHYECKOM HayKH Kak o0JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMHUYECCKUX MPEBPAILICHU HEOPraHWYEeCKHX M OPraHHYECKUX BEIIECTB KaK OCHOBBI
MHOTHX SIBJICHUH >KMBOM M HEKUBOM NPHPOABI, YIIyOJeHHE NMPEICTABICHUI O MaTepuaibHOM EIUHCTBE
MUpA;

" OBJIAJICHUE OCHOBAaMM XMMHUYECKOH I'PaMOTHOCTH: CIIOCOOHOCTBIO aHATTM3UPOBATh U OOBEKTHUBHO OLICHUBAThH
JKU3HCHHBIE CUTyalliW, CBSI3aHHBIE C XHUMHEH, HaBbIKAMH O€30IacHOro OOpalleHUs C BEIIECTBAMH,
UCTIOJIb3yEMBIMH B TIOBCEAHEBHOW JKM3HH; YMCHHEM aHAJIW3UPOBATH M IUIAHUPOBATH HKOJIOTUYECKH
0e3omacHoe MOBEACHHUE B LEISX COXPAHECHUS 30POBbS K OKPYKAIOIIEH CPEbl;

* (hopmMHpOBaHNE YMEHUH yCTAaHABIMBATEH CBSI3U MEXKIY PEabHO HAOIIOAAEMBIMU XUMHUUECKUMH SIBICHUSIMU
W TIpOLeCCaMM, NPOHUCXOAALUIMMH B MHKPOMHUpE, OOBSICHATH TPUYMHBI MHOT000pa3Hs BEIICCTB,
3aBUCHUMOCTb MX CBOMCTB OT COCTaBa M CTPOCHHUS, a TAKXKE 3aBHCUMOCTh NMPUMEHEHHs BEIIECTB OT HMX
CBOMCTB;

* mnpuoOpeTeHHe OMbITa HCIOJIB30BAHUS PA3IMYHBIX METOJOB H3y4YECHHS BEILECTB, HAOIIONCHUS 3a MX
NpPEBpalICHUsIMI TPU TIPOBEACHUM HECIOXKHBIX XUMHUYECKHUX JKCIIEPUMEHTOB C HCIOJIb30BaHUEM
1abopaTopHOTO 00OPYIOBAHUS U TIPUOOPOB;

* (hopmMHUpOBaHHUE NMPEICTABICHUI O 3HAUEHNH XMMUYECKOW HAyKH M PEILICHUH COBPEMEHHBIX 3KOJIOIMYECKUX
npoOieM, B TOM YHCIIe B IPEAOTBPAIICHN TEXHOTEHHBIX M YKOJIOTHUECKUX KaTacTpod.

Oco0enHocTn 0TO0pa M aJaNITALMA y4e0HOT0 MaTepHaJia 0 XUMHH

OOyueHne yaeOHOMY MpeaMeTy «XUMHUsD» HeOOXOAMMO CTPOUTHh Ha CO3JaHWUH ONTHMATBHBIX YCIOBUH IS
YCBOEHHS MPOTpaMMHOTO Matepuana ooy4datormmmucs ¢ 3[1P. Bonbmoe BHUManne NOKHO OBITH YAEIEHO 0TOOPY
y4eOHOro Marepuasia B COOTBETCTBHH C NPUHIUIIOM JOCTYIIHOCTH IIPU COXpaHEHHUHU o01iero 6a3oBoro yposHs. OH
JOJDKEH TI0 COJepKaHuI0 M 00BbeMy OBbITH ajanTupoBaHHBIM Ui oOyuatomumxcs ¢ 3IIP B coorBercTBHM € HMX
0co0bIMU 00pa3oBaTeNbHBIMU NOTPeOHOCTAMHU. CliepyeT 00JEer4nTh OBJAJCHHE MaTepHaioM OOYYalolIMMHCS C
3IIP mocpeacTBoM €ro AETalbHOIO OOBSCHEHUS C CHCTEMAaTHYECKHMM IOBTOPOM, MHOT'OKPATHOW TPEHUPOBKOW B
NPUMEHEHWH 3HAaHUH C HCHOJNB30BAaHHMEM IPHEMOB aJrOPUTMH3ALUK M BH3YQJIBHBIX OIOp, OOy4eHHs
CTPYKTYPHPOBAHHIO MaTepHaa.

Bonproe 3HaueHre ISl MOTHOLIEHHOTO YCBOEHHS y4eOHOTro MaTrepraia UMEET OImopa Ha MEXIPEAMETHbIE
CBSI3U BOIIPOCOB, U3y4YaeMbIX B JAaHHOM Kypce, C TAaKUMH Y4eOHbIMH npeameramu kak «I eorpadus», «Puznkay,
«buonorusi». Ilo3Bossiss paccMaTpuBaTh OAMH M TOT JK€ Y4YeOHBIH MaTepual ¢ pasHbIX TOYEK 3pPEHHS,
MEXIPEAMETHBIE CBA3H CIOCOOCTBYIOT €r0 JIYYIIIEMY OCMBICIEHHUIO, 00Jiee MPOYHOMY 3aKPETIICHHIO MOTyYE€HHBIX
3HAHUHN ¥ IPAKTUYECKUX YMEHUI.

[Ipn moaroToBKke K ypoKam y4YuTedb JOJDKEH MPerycMOTpeTh (GOPMHUPOBAHHE Y OOYYAIOIIMXCS YMEHUH
aHaNM3NpPOBaTh, CpaBHUBATh, 0000IIATh W3y4aeMbli Marepuall, IUIAHHPOBATh MPEJCTOSINYI0 pabory,
OCYIIECTBISATh CaMOKOHTPONb. HeoO0XOAMMO MOCTOSAHHO CJEIUTh 32 TMPABHIIBHOCTBHIO PEYEBOTO O(OPMIICHHS
BBICKa3bIBaHMM oOydatonuxcs ¢ 3I1P.

B cBs3M ¢ OCOOCHHOCTSIMH TIOBEICHUSIH JiesiTenbHOCTH oOyuaromuxcss ¢ 3[IP (pacTopMokeHHOCTb,
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HEOPTraHW30BAHHOCTH) HEOOXOAWM CTPOXKAUIIIMI KOHTPOJH COOJIONCHHUS TMpaBU TEXHUKH OE30MaCHOCTH IpU
MPOBECHHUH J1a00PaTOPHBIX PAOOT B XUMHUUECKOM KaOUHETE.

IlpumepHble BHABI  fAesiTelbHOCTH  oOydarommxea ¢ 3IIP, oOycioBieHHbIe  0COOBIMH
00pa3oBaTe/JIbHBIMH  NOTPEOHOCTAIMH M 00ecleYMBAKOIINE OCMbICIEHHOE OCBOEHHE COeP:KAHMU
o0pa3oBaHMsI 0 NpeAMeTy «XHMHUS»

Copnepxanue BHIOB JesTeabHOCTH oOydatommxcs ¢ 3[1P Ha ypokax XumumM ompeaemnsieTcsi uX 0coOBIMHU
oOpazoBarenbHBIMH TOTpeOHOCTSIMHU. [lomMmmo mmpoko wucmonbdyemMbix B OOII OOO obmux s Bcex
00y4aroIINXCsl BUIOB ACATEIHHOCTH CIIEAYET YCUINTh BUABI ACSITEIHHOCTH, CIeNn(hUIHBIE UIT TaHHOW KaTeropuu
oOydJaromuxcsi, A7l o0ecreueHnss OCMBICIEHHOTO OCBOCHUS COJIEpXKaHUsl 00pa3oBaHUs MO MPEIMETy: yCUIICHHUE
MpeIMETHO-TIPAKTUIECKON EATEIFHOCTH C aKTUBU3ANNEH CEHCOPHBIX CHCTEM; YepeIOBaHUE BUIOB JEATEIFHOCTH,
3aJIEHCTBYIONNX Pa3IMYHbIE CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHalia C OMOPOil Ha alTOPUTM; «IIOMIATOBOCTHY B
W3yYeHHU MaTepHalia; UCIOJIb30BaHKe JOMOJHUTEILHON BU3YyallbHOHM OMOpHI (IU1aHbl, 00pa3ibl, CXeMbl, Ma0Io0Hbl,
onopHble Tabmuuel). s pazsutus y odydatommxcst ¢ 3IIP ymenus genatb BBIBOJBI, (JOPMHUPOBAHHS TPAMOTHOTO
pPEYeBOTrO BBICKA3BIBAHMS HEOOXOAMMO HCIOJIB30BaTh OMOpHBIE ciioBa W kiauire. Ocoboe BHUMaHHE CIEAyeT
yIEIUTh OOYYEHUIO CTPYKTYPUPOBAHUIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX U BepOANbHBIX CXEM, COCTABICHHUE
TaOJINII, COCTAaBICHUE KIacCU(PHUKANUU ¢ 0003HAUYCHHBIMH OCHOBaHUSIMH ISl KIacCU(HUKALWU W HANOJIHEHHE MX
MpuMepamu | Jp.

IIpumepHas TemMaTndeckast 1 TepMUHOJIOTHIecKast tekcrka coorserctByer OOIT OOO0.

Hns obyuaromuxcst ¢ 3[IP cymiecTBeHHBIMH SIBIISIIOTCSI TIPUEMBI PAOOTHI € JIEKCHYECKUM MaTepHaioM 10
mpenMety. [IpoBoamrTcs crenmumanbHas paboTa 1O BBENEHUIO B  aKTHBHBIA  CIIOBaph  OOYYarOIIMXCS
COOTBETCTBYIOIIEH TEPMHUHOJIOTHH. VI3ydaembple TEpPMHUHBI BBOIATCS Ha IIOJHCEHCOPHOW OCHOBE, 0Osg3arenbHa
BU3YyaJIbHasd NOAACPIKKA, AJITOPUTMbI pa6OTLI C OIpPEACJICHUEM, OIMOPHBIC CXEMBI [JI aKTyaJIu3allui TCPMUHOJIOTUH.

COLAEPXAHUE YUYEBHOI'O ITPEIMETA

COJEPXAHUE OBYYEHMUS B 8 KIIACCE

ITepBOoHaYaIbHBIE XUMUYECKHE ITOHATHUS

[Tpeamer xumuu. *Poab XUMuu B )u3HU yenoBeka.® Tena u BemectBa. Puznyeckue cBoiicTa
BELIECTB. ArperaTHOe COCTOsSiHME BemiecTB. *Xumus B cucreMe Hayk.™ YucTele BelecTBa U CMECH.
CrniocoOb1 pasznenenus cMmeceil. IlpaBuia 6e3omacHoro obpaieHust ¢ BellecTBaMH U J1a00paTOPHBIM
obopynoBanueM. *IloHsiTHE O MEeTOAAX MO3HAHUS B XUMHH.*

ATOMBI U MOJEKYJbl. XUMHYECKUE 3JIEMEHThl. 3HaKU (CUMBOJIBbI) XMMHUYECKHX 3JIEMEHTOB.
OtHocuTenbHast aToMHas Macca. [IpocTeie U Cil0XKHBIE BEECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. *3aKOH MOCTOSHCTBA
cocraBa BeulecTB.® OTHOcHUTEIbHAsT MOJIEKyJIsIpHas Macca. MaccoBasi 10151 XHMHUYECKOIO 3JIEMEHTa B
COECIUHEHUH.

PusnyecKue 1 XUMUYECKHE SBICHUSA. XUMHUUYECKas peakuus. [ [pu3Haky XUMHUYECKUX PEAKIIUN.
VYpaBHEHUs] XUMHUYECKUX peakiuil. 3aKoH coxpaHeHus: Macchl BenecTB. Kilaccuduxanus XuMuueckux
peakiuii (CoeTuHEHUs, Pa3I0KEeHHs, 3aMeIEeHUsI, 0OMEHA).

XUMHUECKUH SKCIEPUMEHT: 3HAaKOMCTBO C XMMHYECKOH IMOcynoil, ¢ mpaBuwiaMu paboThl B
naboparopuu M IpuéMamu oOpallleHHs C J1aOOpaTOPHBIM 00OpYJOBAaHHEM; M3Y4E€HHE U ONHCaHUE
(¢u3nuecKkux CBOMCTB 00pa3ll0OB HEOPraHMYECKHUX BELIECTB; HaOmoJeHHe (u3nyeckux (TIaBiIeHUE
BOCKa, TasHUE JIbJla, PACTUPAHUE caxapa B CTYINKE, KUIIEHWE U KOHJIEHCAIUS BOABI) U XUMHYECKHX
(ropeHue cBeuH, MPOKATMBAHUE MEIHOW MPOBOJIOKH, B3aWMOJCHCTBHE MeJla C KHUCJIOTOW) SIBJICHHIA,
HaOJIOZICHWe M ONHCAHWE TPHU3HAKOB MNPOTEKaHHWS XUMHUYECKUX peakuuil (pas3fiokeHHe caxapa,
B3aUMOJICHCTBHE CEPHOI KHCIIOTHI C XJIOpWIOM Oapusi, pasnokenue ruapokcuma memu (1) mpum
HarpeBaHHUH, B3aUMOJICHCTBHE kene3a ¢ pactBopoM coiu meau (I1));uzydenue cnocoOGoB pazaenceHus
cMeceil (C TOMOIIbIO MarHuTa, (QUIBTPOBAHME, BbIIAPUBAHME, TUCTHWILUISALUSA, XpoMaTorpadus),
MIPOBE/ICHUE OYMCTKU MOBAPEHHOM coin; HAOII0EHUE U ONMHMCAHUE PE3yJIbTAaTOB MPOBEACHUS OIIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHHUsI MacChl; CO3JaHKie MOJIee MoJIeKy (I1apoCTEP>KHEBBIX ).

Banelime npeacTaBUTENM HEOPTaHUYECKUX BEIIECTB
Boznyx — cmech rasos. CocrtaB Bo3ayxa. Kucnopoxm — 3ieMEHT M IPOCTOE BELIECTBO.
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Haxoxnenue kuciopoia B mOpupoze, (pusnyeckrue M XUMHUECKHE CBOWCTBA. Peakiuu ropeHwus
MPOCTBIX H  CIHOXKHBIX BemecTB. CrmocoObl TONydeHHs KUCIopona B jabopaTtopuu  *u
npombiuieHHOCTH. *  [IpuMenenue kucnopoxaa. Ilonstue 00 okcumax. Kpyrosopor kucinopona B
npupoje. *O30H — ayuIoTpOITHas MOIU(DUKAITUS KHCIOPOIa.

TennoBoii 3¢p¢dexkr XUMHUUECKOM peakuuu, TEePMOXMMHUYECKHE YpaBHEHHUS, OJK30- H
SHAOTEPMHUUYECKUE peakluu. TOIINBO: Yyroib U MeTaH. 3arps3HeHne BO3/yXa, yCUJICHHE TapHUKOBOTO
a¢dekra, pa3pylieHre 030HOBOTO CJIOS. *

Bopopon — aneMeHT u npoctoe BemiecTBo. Haxoxaenue Bogopoaa B npupoze, Gpusndeckue u
XMMHUYECKHE CBOMCTBA (Ha NpHUMEpE B3aMMOJAEWUCTBUS C HEMETALIaMU U OKCHJAMU METAJIJIOB),
MpUMEHeHHe, *crnocoObl nosyueHus.* [IoHsATHE 0 KUCIOTaX U COJISX.

KommuecTBo BemectBa. Moisib. MounsipHas Macca. 3akoH ABoraapo. MosipHbI 00BEM Ta30B.
Pacuersl no xumuueckoit popmyse. PacueTsl MaccoBO# 1011 XMMHUYECKOT0 3JIEMEHTa B COCAMHEHUU,
KOJIMYECTBA BELIECTBA, MOJISIPHOM Macchl, MOJSPHOro oObema ra3oB. Pacdy€rbl mo XMMHUYECKUM
YpaBHEHUSIM.

*®usznueckue cBoiictBa Boabl.* Boma. Ee cocraB, cTpoeHwe u MoJekynbl. *Boma kak
pactBoputenb.* PactBopbl. *[loHsITHE O HACHIIEHHBIX W HEHACHIIIEHHBIX pacTBopax. [lonsrtue
pacTBOPUMOCTH BelecTB B Boje.* Pacuer maccoBoii jonu BemecTBa B pacTBope  (IPOICHTHAs
KOHIeHTpauus). MaccoBast J0Js BeLIeCTBA B PacTBOpE.

*XHUMHYECKHE CBOMCTBA BOJBI (pa:mo;KeHHe, p€aKiuu ¢ HATPHUEM, OKCHIOM KaJbI U,



okcuaoMm cepbl (IV) peakmum ¢ MeramiamMu, KHCIOTHBIMH W OCHOBHBIMU OKcujamu). [lonstue 00
OCHOBaHUSX. Ponb pacTBOpoB B mpupoie M B KM3HM ueroBeka. KpyroBopor Bonbl B mpupoze.™*
3arpsi3sHeHuEe IPUPOAHBIX BOA. OXpaHa U OUMCTKA MPUPOJIHBIX BOJI.

Baxwneiimue Kiacchl HeopraHudeckux coeauHeHui. Kraccudukanms HeOpraHH4ecKux
coequHeHnii. Oxcuapl: coctaB, Kkiaccupukauus (KUCIOTHBIE, OCHOBHBIE, *amdoTrepHble,
HeconieoOpa3yromue - Ha npumepe okcuaa yriaepoaa (II) u okcuma azora (II)), HomeHknarypa.*
*[lomyuenne® u XMMHUYECKUE CBOMCTBA OKCHUIOB (B3aUMOJICHCTBUE C BOAOMW, KUCIOTaMH, IIEI0UaMu).
OcnoBanust. Knaccudukanus ocHoBaHMii: IIENOYM M HEpacTBOpUMBIE OCHOBaHMs. HomeHkmaTypa
ocHOBaHUM. @DU3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBAHUU (B3aUMOJEHCTBUE C OKCHUIAMHU
HEMETAIIJIOB, KUCTIOTaMU, colisiMu). *[lonydenre ocHOBaHUM. *

Kucnotel: cocraB, kinaccudukaius, HOMEHKIATypa, (U3HUECKUEe M XUMHYECKHE CBONCTBA
(B3aumoJielicTBHE C METaJlJIaMU, OCHOBHBIMH OKCHJIaMU, OCHOBAHUSIMH, COJIIMH, HA IIPUMEPE COJISTHOM
U CEepHOM KHCIOT), *crmocoOwl momyudeHus.* Psg aktuBHoctn wmertamwioB H. H. bekerosa. Comnm
(cpennue): HOMEHKIIATypa COJIEH,

*CcrocoObl TIONyYeHUs ™, B3aUMOJICHCTBUE COJICH C METaUIaMH, KHCIOTaMH, IIEIOYaMU W COJISIMH,
MIPUMEHEHUE.

[Tonstne 006 amMQOTEpHBIX TUAPOKCHIAX (HA MpUMepe IMHKA U *amroMHHHS™):
*XMMUYECKHEe CBOMCTBA (B3aMMOJICHCTBHE C KUCIOTaMH M LIIEJI0OYaMHU, Pa3JIoKEHUE ITPU HarpeBaHUM) U
noiy4yeHue.*

['eHeTrnyeckas cBsI3b MEXJy KJIacCaMU HEOPraHUYECKUX COEIMHEHUH.
['eHeTnueckue psmbl.

XHUMHYECKUN HKCIIEPUMEHT: Kau€CTBEHHOE OIPENENICHUE COACPKAHUSA KHUCIOPOJa B BO3IYXE;
MOJTyYeHHE U W3YyYeHHE CBOMCTB KUCIOPO/a; HAOIIOACHNE B3aUMOICHCTBHS BEIIECTB C KUCIOPOIOM H
yCIIOBUSI BOSHUKHOBEHHS U MPEKpAIEHUs] TOpeHus (1oxkapa); 03HaKOMIIEHHE ¢ 00pasliaMu OKCUIOB U
OIMCAaHNE WX CBOWMCTB; MOJyYCHUE W M3YYCHHE CBOKCTB BOJIOpOJa (TOpeHHUe); HaOIoAeHHe 00pa3IoB
BEIIECTB KOJIMYECTBOM | MOIb; HCCleOBaHHWE OCOOEHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3IUYHON
pacTBOPUMOCTBIO; TPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOW MacCOBOW JI0JEH PacTBOPEHHOTO
BEIIECTBA; B3aMMO/JICICTBIE BOJBI C MeTaulaMU (HaTpUeM M KaibliieM) (BO3MOXHO HCIOJIB30BaHUE
BUJIEOMATEPHAJIOB); OMNpPEJEICHUE pPACTBOPOB KHUCJIOT M MIeJIoued C TMOMOINbI0O HHIUKATOPOB;
ucclieloBaHle 00pa3lioB HEOPTaHMYECKUX BEILIECTB Pa3IMYHBIX KIACCOB; HAOJIOJICHUE W3MEHEHHUS
OKpPAaCKH MHJIMKATOPOB B pacTBOpax KHUCIOT U LIeJIouel; n3ydeHue B3aumosierictBus okcuaa meau(ll) c
pacTBOPOM CEPHOM KHCJIOTBHI, KHUCJIOT C METallaMH, pPEaKUUi HEUTpadu3aluu; IOIy4eHHE
HEpPACTBOPUMBIX OCHOBAaHHMH, BBITECHEHHE OJHOTO METajula JIPYyrUM M3 pacTBopa COJIM; peIleHue
9KCIIEPUMEHTAIbHBIX3a1a4u 110 TeMe «BajkHele Ki1acchl HEOPraHMYECKUX COCTUHEHUI.

ITepuoanueckuii 3akoH U [leproanueckas cucteMa XUMUYECKUX dJ1eMeHTOB/. M.
MenpneneeBa. CTpoeHHe aTOMOB. XUMHUYECKast CBA3b. OKUCIUTEIbHO- BOCCTAHOBUTEIIbHbBIE
peaKuum.
[lepBble MOMBITKH KIACCU(PUKAIUUA XUMUYECKUX 3JIeMeHTOB. [loHsTHE O Tpymmax CXOIHBIX
9JEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEIbHBIE METAJUIbl, TaJIOT€HBI, MHEPTHHIE Ta3bl). *DJIEeMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTepHbIC OKCHJIBI U THAPOKCHIBL. *

Ilepuonnueckuii 3akoH. Ilepuommueckas  cucrtemMa  XuMmMuuyeckux  anemeHtos J[. U.
MenpeneeBa. Koporkonepuoganas u *anunHonepuonHas™ ¢opmbl [lepuogudeckoid  cuCTEMbI
xumuueckux sneMeHToB . Y. MenneneeBa. Ilepuoabl u rpynmnsl. @U3ndeckuii CMBICH TOPSIAKOBOTO
HOMEpa, HOMEPOB MEPHUOJIa U TPYIIIBI JIIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX siziep. *M3otonel.* DnekTponsl. CTpoeHHE 37EKTPOHHBIX
00oouek aroMoB mepBbIX 20 xuMu4ecKkux 3aemMeHToB [lepuonnueckoit cucremsr J[. Y. Menneneena.
XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA I0 ero mnoJjiokeHuto B llepmomamueckon cucreme /I. U.
Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB JIEMEHTOB MAaJIbIX MEPUOAOB M TJABHBIX MOATPYIII, B
3aBUCHMOCTH OT aTOMHOro (MOPSAKOBOTO) HoMmepa 3HadeHwe [leproaudeckoro 3akoHa U

[lepnonnueckoil CHUCTEMBI XMMHYECKHMX JJIEMEHTOB JUIA pa3BUTUA Hayku u npaktuku. . .
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MenneneeB — y4€HBIN U TpaKIaHUH. *
Xumudeckasi cBsi3b. KoBasieHTHasi (TOJISIpHAsE W HETOJSPHAs) CBS3b.

*J1eKTpOOTPULIATEIBHOCTh AaTOMOB XMMHUYECKHX 3J1eMEHTOB. ™ VloHHas CBs3b.

Crenenp okucineHus. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Iporneccel okucieHus u
BOCCTAaHOBIECHUA. OKUCIUTENIN U BOCCTAHOBUTEIH.

XUMHUYECKUH SKCIEPUMEHT: H3ydyeHHe oOOpa3loB BELIECTB METAJUIOB M HEMETalIOB;
B3aHMOI[eI>'ICTBI/Ie HApOKCHAa IHMHKa C pacTBOpaMu KHCIIOT H menorleﬁ; IMPOBCACHUEC OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUi (FOpeHue, peakuu
pa3IoKeHus, COEAMHEHNUS).

MexnpenMeTHbIE CBA3U

Peanuzarnus MeXIIpEAMETHBIX CBSA3EH MPH U3YYCHUN XUMHUHU B 8 KJIacCe OCYIIECTBIISIETCS Yepes
WCIIONB30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK M TMOHSATUN, SBJISIOIIUXCS
CHUCTEMHBIMU ISl OTACJIBHBIX MPEAMETOB €CTECTBEHHO- HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC MOHATHS: HAYYHBIH (DaKkT, THIOTE3a, TEOpHsl, 3aKOH, aHAIU3,
CUHTE3, KIacCUu(UKaIUs, MEPUOAUIHOCTb, HAOII0IeHNEe, SKCIIEPUMEHT, MOICIIMPOBAHUE, U3MEPCHHE,
MOJIETIb, SIBJIICHUE.

®dusuka: Marepusi, aroM, JJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIUJ, H30TOIIbI,
PaINOAKTUBHOCTD, MOJIEKYJIA, JIEKTPUUECKUH 3apsi/l, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHHE
BEILIECTBA, r'a3, ((U3NYCCKUE BEIMYUHBI, CIMHULIBI H3MEPEHHUS, KOCMOC, TUTaHEeThI, 3BE3/1bI, COJTHIIE.

buonorwust: porocunres, nprxanue, buocdepa.
['eorpadus: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI, MOJIE3HBIC HCKOTIAEMBIC,
TOILTUBO, BOJTHBIC PECYPCHI.

COJEPXAHUE OBYYEHMUS B 9 KJIIACCE

BemectBo 1 xuMuyeckast peakius

[lepuoanueckuii 3akoH. Ilepuoamueckas  cuctema  xumuueckux  snemeHTtoB [ WU.
MenneneeBa. CtpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XHMHMUYECKHX JJIEMEHTOB
MEPBBIX TPEX MEPUOOB, KaJus, KAIbIUI U UX COCTUHEHUHN B

COOTBETCTBHUH C MOJIO)KEHUEM 3JIEMEHTOB B [leprnoandeckoil cucremMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemlecTBa: BHUIAbl XHUMHUUYECKOW CBSI3M. THNBI KPUCTAIUIMYECKUX PELIETOK,
*3aBUCHMOCTB CBOMCTB BEIIIECTBA OT THIA KPUCTAUTUYECKON PEIIETKH U BUAAXUMUYECKOMN CBS3H.*

Knaccudukanms W  HOMEHKJIATypa HEOPraHMYECKHUX  BEIIeCTB (MEXIyHapogHas W
TpUBHAJIbHAS). XHWMHUYECKHE CBOMCTBAa BEHIECTB, OTHOCAIIMXCA K  Pa3IMYHBIM  Kjaccam
HEOPraHUYECKUX COCAMHEHUH, TeHETUYECKAsl CBSI3b HEOPTAHMUECKUX BEIECTB.

Knaccudukanuss XuMUYECKUX PEAKIUMNA 1O Pa3IudYHbIM TMpHU3HAKaM (110 YHUCITY U COCTaByY
YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3P eKTy, M0 M3MEHEHHUIO CTENeHEeH OKHUCICHHS
XUMHUYECKUX DJIEMEHTOB, *10 00pAaTUMOCTH, MO YYaCTUIO KaTain3aTopa).® DK30- U IHAOTEPMUUYECKUE
peakuuu. *Tepmoxumudeckue ypaBHeHuUs. *

*[lonsiTe o ckopocTH XuUMHUeckod peakuuu. [loHsTHEe 00 0OpaTUMBIX M HEOOpPATHUMBIX
XUMHUYECKUX peakiusax. [IoHsATHEe 0 rOMOTeHHBIX U reTeporeHHbIX peakuusax. [[oHsaTre o XumMuuecKkom
paBHOBecun. CMeIIeHHEe XUMHYECKOTO paBHOBecHs. DaKTOPHI, BIUSIONIME HA CKOPOCTh XHMHYECKOM
pEaKIuy 1 MOJ0XKEHNE XUMUIECKOTO paBHOBECHS. *

OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKIIMH,  DJEKTPOHHBIM  OallaHC  OKHUCIUTEIHHO-
BOCCTAHOBUTENBHOM peakuuu. CocTaBleHne YPaBHEHUM OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
C MCTIONIb30BaHMEM METO/1a HJIIEKTPOHHOTO OasaHca.

Teopust 3AEKTPOIUTUUECKON JUCCOLMAIINN. DINEKTPOIUTUYECKAS TUCCOIUALUSA. DIIEKTPOIUTHI
1 HEdIEKTponuThl. KaTHoHBI, aHMOHBI. *MeXaHu3M IUCCOIMAIIMY BEIIECTB C Pa3IMYHBIMU BHUJIAMH
xumu4aeckoi csizu. [lonsTre o crenenu auccoruanuu.* CUIbHbIC U Cla0ble YIEKTPOIUTHI.

Peakiun noHHOTO OOMEHa. YCJIOBHS TMPOTEKAHUS PEAKIMHA HOHHOTO OOMEHa J0 KOHIIA.
[TonHble U COKpalIEHHBIE HOHHBIE YPAaBHEHUS peaklui. XUMHUUECKHUE CBOMCTBA KUCIOT, OCHOBAHUN U
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COJICH B CBETE MPECTABICHUM 00 dIIeKTponuTHIeckoi nuccornmanuu. Cpena pactBopa. KauecTBeHHBIC
peaKIy Ha KaTHOHBI M aHUOHBI: XJIOPUI-, OpOMHI-, HOIU-, Cylb(haT-, KapOOHAT-, CUIIMKAT-, pocdat-
AQHUOHBI, THIPOKCHI-UOHbBI; KATHOHBI AaMMOHHSI, MAarHusl, KaJIblIKs, ATIOMHHU, kene3a (2+) u (3+),Meau
(2+), nuHKa, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX.

XUMHUYECKUH OKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMA  KPUCTAUTMYECKHX PEIIETOK
HEOPTraHMYECKUX BEIIECTB — METAJUIOB M HEMeTalioB (rpaduTa M anMmasza), CIOXKHBIX BEILECTB
(xnopuga HaTpHUs); WCCICIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKOHW pPEaKIUU OT BO3JICHCTBHS
pa3nuyHBIX  (PAKTOPOB; HCCIECIOBAaHHE AIIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, Ipoliecca
JMCCOIMAIIUN KHUCIIOT, IIEIo4el Hcoliel (BO3MOXKHO HMCIOJIb30BAaHUE BUICOMATEPUAIIOB); IPOBEICHUE
OTIBITOB, WJUTFOCTPUPYIOMIUX TMPU3HAKU MPOTEKAHUSI PeaKIuii HOHHOTO oOMeHa (0Opa3oBaHME OcaKa,
BBIJICJICHUE Ta3a, OOpa3oBaHHWE BOJBI); OINbBITOB, WDLIOCTPUPYIOIIUX IPUMEPhl OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUi (TOpeHHE, pEeaKIHH pPAa3IoKCHHs, COCIUHEHHS), pPACIO3HABAHUE
HEOPraHWYECKUX BEIIECTB C IIOMOIIBI0 KAYeCTBEHHBIX pEaKIUWd HAa HMOHBL, pEIICHUE
IKCIIEPUMEHTATIBHBIX 3a7a4.

Hemeranisl 1 ux coequHeHus

OO6miass xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOECHMSI aTOMOB, XapaKTE€pPHbIE CTEIEHU
okucieHus. CtpoeHue u pu3nyeckre CBOICTBA MPOCTHIX BELIECTB
— rajoreHoB. XMMHUYECKHE CBOIICTBA Ha IpUMEPE XJIopa (B3aUMOEHCTBHE C METalllaMU, HEMETallaMU
— BOJOPOJOM M KHUCIOpoJoM, *mienoyamu®). XnopoBojgopod. CoisiHas KHCIOTa, XUMHYECKUE
CBOWCTBa, *mony4eHHe™, mpuMeHeHne. *J[eficTBre XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHU3M YelioBeka. *
Baxuelimue XJ0puabl U UX HaXOXKIEHHUE B TIPUPOJIE.

OO6mias xapaktepuctuka meMeHToB VIA-rpynmnbel. OcOOEHHOCTH CTPOCHUSI aTOMOB KHCJIOPO/Ia
U cepbl. XapaKTepHbIE CTEICHU OKUCICHMSL.

Crpoennie n ¢uU3MUYECKHE CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOJAA M CEPhl. AJUIOTPOITHBIC

MoJU(UKALMK KHCIOPOoJa U cepbl. XUMUUECKUE CBOWCTBA cepbl(B3auMojeiicTBue *c HemeTamaMu™ —
BOJIOPOJIOM U KHCJIOPOJOM, METalJIaMH,
*KOHLIEHTPUPOBAaHHBIMU A30THOM M cepHOW kucioramu).* CepoBomOpOX: CTpoeHHE, PU3UUECKUE U
XUMHUYECKHE CBOMCTBa (KHUCIOTHbIE U BOCCTAHOBUTENbHbIE CBOHCTBA). OKCUABI CEpbl  Kak
MPEJCTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KucioTa: (pu3nYecKre U XMMUYecKre CBOMCTBa (00mue
n crneuuduueckue). Coim cepHOM KHUCIOTHI, KaueCTBEHHasl peakiusi Ha cyiabdar-uoH. CepHucras
KHCIo0Ta. *XUMHUYecKue peakliny, JIeXKallie B OCHOBE MPOMBIIUIEHHOTO CII0co0a MOJydYeHUs CepHOM
KUCHoThL.* HaxoxaeHue cepsl U e€ coequHeHuil B npupoje. IlpuMenenue cepbl U ee COeAMHEHUN B
OBITY ¥ B IPOMBIIIJIEHHOCTU. *XHUMHUYECKOE 3arpsi3HEHUE OKPYKaIoLIeH cpellbl COeTMHEHUSMHU CEepBbI
(KUCIOTHBIE JOXAH, 3arpsI3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro NMpeAoTBpalleHus. *

OOmast xapakTepucTHKa 3JeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTpPOEHHs aTOMOB a30Ta U
dbocdopa, xapakTepHbIE CTENIEHNU OKUCICHUSI.

A30T, pacnipocTpaHeHue B MpUpoJie, GPU3NYECKHe U XUMUYECKHE CBOMCTBA (B3aMMOIEHCTBHE C
MeTaJlJIaMi U HeMeTallJIaMH - KHUCIOPOJOM U BojaopoaoM). KpyroBopor azora B mpupone. AMMHaK:
¢usnyeckue M XUMHYECKHME CBOMCTBAa (OKHCIEHHME, OCHOBHBIE CBOICTBa BOJIHOTO pPAacTBOpA),
*nonmyuenue®* u npumeHeHue. CoaM aMMOHHUSA: COCTaB, (PU3NYECKHE M XHMUYECKHE CBOMCTBa
(pa3noxeHue, B3aUMOJCICTBHE €O IENOo4YaMu), NpuMeHeHue. KadecTBeHHas peakiusi Ha HOHBI
aMMOHUS. A30THasi KUCJIOTa, €€ (U3NYeCKne U XUMHUUYECKHe CBOWCTBa (oOmue u crenuduyueckue),
*nonydyenue.* Hutpatel (pasioxenue). Azortucras kuciora. Mcmonb3oBaHue HHUTpPATOB U COJeH
aMMOHHS B KaueCcTBE MHHEpAIbHBIX yI0OpEeHHII.

*XuMUYecKoe 3arpsi3HEHHE OKpYXKalouled cpeapl COeIMHEHUSMU a30Ta (KHUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/yXa, OYBBI U BOAOEMOB).*

®ochop, *amrorponHsle Moaudukanuu ¢ochopa,* Qusmueckre M XUMHUYECKHE CBOMCTBA
(B3aMMOZEUCTBUE C MeTallaMH, HEMeTaJUlaMH, *KOHIEHTPHUPOBAHHBIMU a30THOH U CEpHOM
kucnoramu).* Oxeua pocdopa (V), opropochopras kuciaoTa: HU3MUECKHe U XUMHUSCKHE CBOICTBA,
*nonydyenue.* *IloHsaTHe O MHHEpaNbHBIX yaoOpeHusix: HUTpaTbl H ¢ocdarel. [lonsrue o
KOMIUIEKCHBIX ynoOpenusx.® OOmias xapakrepuctuka siaeMeHToB I[VA-rpynmbel. OcobeHHOCTH
CTPOEHMS aTOMOB YIJIEpOAAa U KpeMHHs. BalleHTHOCTh M XapaKTEpHbIE CTEIIEHU OKHCIEHUS aTOMOB

8



yriaepojaa u KpeMHus. Pacipoctpanenue yriaepojaa B MpUpPoO/Ie, XapaKTEpHbIE CTENEHN OKUCICHHUS.

Yrnepon, ammoTpornHbie Moaudukanuu (rpadut, anmas), GU3nIecKue U XUMHIECKHE CBOHCTBA

IIPOCTHIX BELIECTB (B3aUMOEHCTBUE C METAJIaMU, HEMETaJlIaMH,
*KOHIIGHTPHPOBAHHBIMU a30THOM W CepHO#l Kucioramu)*. Ancop6bumsi. KpyroBopor yriepoaa B
npupoge. OKcuabl yriepoaa, ux (U3NUYECKUe U XUMHUYECKHE CBOICTBA, MOJYYEHHUE U NPUMEHEHHE,
JIelCTBUE HA OpraHMU3M 4YeJoBeKa. *DJKonornyeckue npoOieMsl, CBsI3aHHbIE ¢ oKcuaoM yriepona(lV);
TUIOTE3a MI00ATLHOTO TOTEIUICHHS KJIMMAaTa; MapHUKOBBIN 3P QekT.* YrompHas KHCIOTa U €€ COJIH,
ux (uznyeckue M XMMHUYECKHE CBOWCTBA, *IoiydyeHue W npuMmeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-moHbL. Vcronb3oBaHne KapOOHATOB B OBITY, MEIHUIIMHE, NMPOMBIIUICHHOCTH U CEIBCKOM
XO035HCTBE.

OO6mme npexacraBieHuss 00 0COOGHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKUX COCIWHEHHN
yriaepoja (Ha NMpUMepe MeTaHa, STWJIEHA, ITaHOJIa, YKCYCHOM KHCIOThl. *MX cocTaB M XMMHYeckoe
crpoenue. Knaccudukanus oprannueckux Bemiects.* [loHsATHE 00MONIOTHMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pPOIM B JKM3HM 4eJoBeka. *MarepuaiabHOE €IUHCTBO
OpPTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHHN. *

Kpemuuii, ero ¢usnueckue M XHMMHUYECKHE CBOWCTBAa (Ha IpUMEpe B3aUMOJEHCTBHUS C

MeTaJlJIaMU U HEMeTaJlJlaMH), *1ojlydeHue™ U NpUMEHEHHeE.
*CoenuHeHus kpemHus B npupoze. O6mue npeacrasienus o0 okcuae kpemMHus(IV) u xpemHueBoin
kuciore. Cuimkatel, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA, IMOJYyYCHHE W TPUMEHEHUE B OBITY,
IIPOMBIIIICHHOCTH (B MEIMIIMHCKOM, 3JIEKTPOHHOM, CTPOUTENIBbHOW K /1p.). BaxkHeimue ctpoutenbHble
MaTepHaibl: KepaMmHKa, CTEKJIO, IeMeHT, OeToH, jkene300eToH. [Ipobimembl  ©Oe3omacHOTO
UCIOJIb30BAHUS CTPOUTENILHBIX MaTEPUAJIOB B IOBCEIHEBHON KU3HMU. *

XVUMHUYECKUH 3KCIEPUMEHT: U3yUyeHUE 00pa3lloB HEOPIaHUYECKUX BEILLECTB, CBOMCTB COJISIHON
KHUCJIOTBI; MPOBEJIEHHE KaueCTBEHHBIX pPEAaKLUUN Ha XJOPHUJ-UOHBI M HAOJIOJEHME NPU3HAKOB HX
MPOTEKAHMS; OTIBITHI, OTPaKaroue (PU3NIECKre U XMMUYECKHE CBOWCTBA TAJIOT€HOB U UX COCIMHEHUI
(BOBMOXXHO ~ MCIIOJIb30BaHME  BHJEOMATEPHAJIOB); O3HAKOMJIEHME C  oOpa3llaMd  XJIOPHJIOB
(ranoreHu10B); O3HAKOMJIEHHE € OoOpa3liaMu cepbl U €€ COEeIMHEHUSMHU (BO3MOYKHO HCIOJIb30BAaHUE
BUJlEOMATEpPHAIIOB);  HaONIoJleHHWe  mpolecca  OOyriaMBaHMA — caxapa  [OA  JAEHCTBUEM
KOHIUEHTPUPOBAHHON CEPHOM KHUCJIOTBI; W3Y4EHHE XUMHYECKMX CBOMCTB pa30aBiIeHHON CcepHOMU
KHUCJIOTHI, TpPOBEJEHHE KAauyeCTBEHHOW peakuMu Ha cynb(ar-uoH U HaONIOJeHUE TNpuU3HaKa e
MIPOTEKAaHUs; O3HAKOMJIEHHE C (PU3MYECKMMH CBOWCTBaMHU a3zoTa, Qocdopa U HUX COEAMHEHUN
(BO3MOXXHO HCHOJIB30BAHHE BHUAEOMATEpUANOB), 00pa3laMu a30THBIX U (OCHOPHBIX YAOOpEHMIA;
MOJTyYeHNEe aMMHUaKa U W3y4eHHe ero CBOWCTB; MPOBEACHNE KAaUE€CTBEHHBIX PEAKIMi Ha HOH aMMOHHSI
u Qocdhar-uoOH M HU3yuyeHHE NPU3HAKOB HX MPOTEKAHMs, B3aWMOJICHCTBHE KOHLEHTPUPOBAHHOM
a30THOM KHCJIOTBI C MEIbI0 (BO3MOXXKHO HCIOJIb30BaHUE BHUAECOMATEPUAJIOB); H3Y4YEHHE MoOjemeil
KPUCTANIMYECKUX PEHIETOK alMa3a, rpaguTa; 03HaKOMJICHHE C MPOLIECCOM a1COPOIIMU PaCTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOTa3a; TMOIYYEHHE YTIEKHUCIOTO ra3za
U3yuyeHHE ero CBOICTB; IPOBEJCHHE KAUECTBEHHBIX peakluil Ha KapOOHAT- M CUJIMKAT-UOHBI U
M3ydeHHe MPHU3HAKOB MX MPOTEKaHUs; 03HAKOMIICHHE C MPOIYKIMEH CHIMKATHON MPOMBIIUICHHOCTH;
peleHre SKCIepUMEHTaIbHBIX 3aj1ay 1o TeMe «BakHelne HeMeTaulbl U UX COeIUHEHUSD.

Mertauibl ¥ UX COETUHEHUS

OO0mmas xapaKTepuCTUKa XMMHUYECKHUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUH MX TOJOXKECHHS B
[Tepuonuueckoit cucremMe xumuueckux 3iemeHToB Jl. . MenneneeBa u ctpoeHus atomoB. CTpoeHne
MeTaJuIoB. MeTalmuyeckas CBA3b U METAINIMYECKAsE KPUCTAIINUECKasl PEIIETKA. DIEKTPOXUMUUYECKUN
psAn HanpsDKeHW MeTamoB. Du3ndeckne W XMMHYECKHE CBOMCTBA METAUIOB (B3aMMOJICUCTBHE C
KHUCJIOPOAOM, BOJIOW, kucioTamu). *OOmue crnocoObl moirydeHus: MeTtauioB. [loHsATHE O KOppo3uH
METaJIJIOB, OCHOBHBIE CIIOCOOBI 3alUThl UX OT Koppo3uu. CrjaBel (cTaib, Yyr'yH, AIOPATIOMUHUMI,
OpoH3a) ¥ MX MPUMEHEHHE B OBITY U MPOMBIIIIIEHHOCTH. *

[[{erounble MeTaybl: MonokeHne B Ileprogudeckon cucreMe XUMUYECKUX diemMeHToB /[[. .
MenneneeBa; ctpoeHue aToMoB. Haxoxaenue B mpupoje. dusndeckre 1 XUMUYECKUE CBONCTBa (Ha
npumMepe HaTpust W Kanus). OKCHUIABI M TUAPOKCUABI HATpus U Kanusa. [IpuMeHeHHe IIeI0YHbIX
METAJUIOB U UX COECIMHEHUM.



[IlenoyHo3emMenbHBIE METAJIBI MAarHUM M KajblUi: moJsioxkeHue B Ilepmoandeckoi cucreme
xuMmuueckux diemeHToB J[. M. MeHneneeBa; CTpOCHHME HX AaTOMOB; HAaXOXJIECHHE B MPHUPOJE.
dusnyeckrue U XMMUYECKUE CBOMCTBA MarHus W Kajblivs. BakHelne coeTMHeHUS KaabIus (OKCHI,
THIIPOKCU, coin). *KECTKOCTH BOBI M CIIOCOOBI e€ycTpaneHus. ™

AnmtoMunuii: nonoxkenue B Ilepumoamdeckoid cucreme XxuMuueckux anemento [, U.
MeneneeBa; CTpoeHHE aToMa; HaxoxiAeHUe B mpupoje. dusznueckrue M XUMHYECKHUE CBOMNCTBA
arOMUHUSI. AMGPOTEPHBIE CBOMCTBA OKCH/IA M THIPOKCH/IA ATFOMUHHMSL.

Kenezo: mnonoxenue B  llepmoamueckoid  cucreme  XxumMuuyeckux — siemeHToB [, .
MeHpeneeBa; CTpOCHHE aTOMa; HaXOXKJEHUE B Mpupoie. Pu3ndeckue 1 XMMUIECKHEe CBOMCTBA JKeJe3a
(B3auMoielicTBHE ¢ METAJlJIaMH, KUCJIOTaMH U coiisiMu). OKcuabl, ruapokcuabl u conu xenesa(ll) u
xene3a(lll): cocras, cBolicTBa u

*nomydenue.*

XUMHUYECKUH OKCIEPUMEHT: O3HAaKOMJICHHE ¢ oOpa3llaMd METaJUIOB W CIUIAaBOB, HX
(GU3NYECKUMHU CBOWCTBAMHM;, M3YUEHHUE PE3yJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO HCIIOJIb30BAaHHE
BUJICOMATEPHAJIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHJA KaJbIMs W HATPUS C BOAOH (BO3MOXKHO
WCIIO0JIb30BAHUE BUICOMATEPUAIIOB); UCCIICIOBAHIE CBOMCTBIKECTKON BOJIBI; TPOIIECca TOPEHHS JKene3a
B KHCJIOpO/e (BO3MOXKHO HCITOJIb30BAaHHE BHUCOMATEPHATIOB); MPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peaknuii Ha WOHBI (MarHus, Kajbllus, altoMuHHS, IuHKa, sxeneza(ll) m xenesa(lll), memu(Il));
HaOJIIOJICHUE M OIMCAHUE TMPOIECCOB OKPAIIMBAHUS IJIAMCHH WOHAMH HATPHS, KAIUS W KaIbIUS
(BO3MOXKHO HCITOJIb30BAaHHE BHICOMATEPHAIIOB); HCCIIEAOBaHHE aM(OTEPHBIX CBOKMCTB THAPOKCHIA
ATIOMUHHS ¥ THUIPOKCHIA ITMHKA; PEIICHHWE SKCIECPHUMEHTAIBHBIX 3a7ad Mo TeMe «Baxkuelmme
METAJUIbI ¥ UX COCTMHCHUS.

XUMHS ¥ OKpy’Karolas cpeja

*HoBple MaTepuanbl M TEXHOJOrMH. BemectBa M MaTepuansl B IOBCEAHEBHOW JKU3HU
4eJoBeKa. XUMHUs U 37J0pOBbe. be3onacHoe ucnonbp30BaHue BEECTB UXUMUYECKUX pEaKkUil B OBITY.
[lepBast momomp NpU XMMHYECKHUX OXOTrax M oTpaBiieHHUAX. OCHOBBI 3KOJIOIMYECKON rpaMOTHOCTH. *

*Xumnueckoe 3arpsi3HEHUE  OKPY’KarolEen cpeabl  (mpedenbHas — JOMycTUMast
koH1eHTpauus Bemects — [1/1K). Poinb Xumuu B perieHnu 3K0I0rHYecKuX mpooieM. *

*[IpupoaHblE HCTOYHUKHU YTJIEBOJOPONOB (Yrojib, HPHUPOJHBIM ras, He(TB),
MPOAYKTHI MX MepepabOTKH, UX POJb B OBITY ¥ IPOMBIIIIEHHOCTH. *

XVUMUYECKUH SKCIIEPUMEHT: M3yuyeHue 00pa3lioB MaTepHasioB (CTEKIJO, CIIaBBIMETAIIOB,
MOJIUMEpHbIE MaTepuabl).*

MexnpeameTHbIe CBSI3U

Peanu3zanus MexnpeIMeTHBIX CBA3EH MpU U3yYeHUH XMMHHU B 9 Kilacce OCyIECTBISIETCS Yepes
UCTOJb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAyYHBIX MOHATHIM, Tak W TOHATHUH, SBISIOLIMXCS
CUCTEMHBIMU I OTAEJIBHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOT'O [IMKJIA.

OO0ue ecTeCTBEHHO-HAyYHbIE MOHATHS: Hay4HbIM (hakT, IHIOTe3a, 3aKOH, TEOpHs, aHAIM3,
CHUHTE3, KJacCU(PHUKaIus, NEPUOAUYHOCTb, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHNE, U3MEPEHHE,
MO/IelIb, SIBJIEHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTUS, MaTEpUAIIBI.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
PagUOAKTUBHOCTD, MOJIEKYJA, YIEKTPUYECKUN 3apsll, IPOBOJHUKH, MOIYIPOBOAHUKH, TUIIEKTPUKH,
(OTO2IIEMEHT, BEILIECTBO, TeJlO, OOBEM, arperaTHoOe COCTOSHHE BEIIEeCTBA, TIa3, pPacTBOpP,
pPacTBOPUMOCTh, KpUCTAJUIMYeCKas pPemeéTKa, CIUIaBbl, (U3NUYECKUE BEJIMYUHBI, €AUHUIBI U3MEPEHHUS,
KOCMHYECKO€ IIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COHIE.

Buonorusi: ¢orocuntes, npixaHue, Ouocdepa, sKOcHCTEMa, MHHEpaJbHBIE YIOOpEHMUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIBI, MOJIE3HbIE HCKOAEMBIE,
TOIUIMBO, BOJHBIE PECYPCBL.
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INTAHWPYEMBIE PE3VIJIBTATBI OCBOEHUA YUEBHOI'O ITPEJAMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OGPA3OBAHIMA

B niennom pesynbpTaThl ocBoeHUs oO0yuaromumucs ¢ 3[1P yuebHoro nmpeamera
«XUMHS» JOJHKHBI COBNAAATH C pe3yinbTaramMu DenepaibHoil pabouelt mporpaMMbIOCHOBHOTO O0ILIEr0o
obpa3oBanus. Hanbomnee 3HaYMMBIMU SBIISFOTCS:

JIMYHOCTHBIE PE3VJIBTATHI:

JIMuHOCTHBIE PE3yabTATHI OCBOEHHSI IPOrPaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHMsI JOCTUTAKOTCS
B X0Jie 0Oy4eHHUs XMMHUU B €IUHCTBE Y4€OHOW M BOCIUTATENIBHON JEATEILHOCTH B COOTBETCTBHM C
TPaJMLIAOHHBIMA POCCHUMCKMMM COLMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMU ILICHHOCTSMH,
NPUHATBIMA B OOILIECTBE MpaBWJIaMH W HOPMaMH IOBEIEHHS M CIIOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLUAIN3ALUUO0YAIOIIUXCS.

JImgyHOCTHBIE PE3YIbTAaThl OTPAXKAKT 'OTOBHOCTH o6yqa10umxca PYKOBOACTBOBATLCA CHCTEMOM
IIO3UTUBHBIX HCHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U paclIupCHUC OIlbITa ACATCIIBHOCTH Ha eé OCHOBC, B TOM
YHCJIC B 4aCTu:

1) naTpuoTHUeCcKOro BOCIUTAHHUS:

LIEHHOCTHOTO OTHOILIEHUSA K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJICIUIO, TOHMMAHUS 3HAYCHUSI XUMHUYECKON HAyKU B )KH3HU COBPEMEHHOT0 00IIIECTBa, CIIOCOOHOCTH
BIIQJIETh JOCTOBEpPHOM uH(pOpMalMell O TMepeloBbIX MOCTIKEHUSX W OTKPBITHUSX MHUPOBOH U
OTEUECTBCHHOW XMMHUHU, 3aUHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHUpa 1 0OIIECTBA;

2) rpakIaHCKOTO BOCIUTAHUSA:

NpPEJCTAaBICHUS O COLUMAIBHBIX HOpPMax M IMpaBUJIaX MEXJIUYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTHBE, KOMMYHHKaTUBHOM KOMIIETEHTHOCTH B 00LIECTBEHHO 10JIE3HOH,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOM UM JAPYrMX BUAAX JAEATENbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOH [NEATENBbHOCTH TPH BBHIMOJIHEHUH YYEOHBIX, IO3HABATEIIbHBIX 3ajad,
BBIMIOJIHEHUM XMMUYECKHX OSKCIIEPUMEHTOB, CO3JaHUU Y4E€OHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHUIO W B3aUMOIIOMOIIM B TMpoOIlecce 3TOH yduyeOHOW J1eATeNbHOCTH, T'OTOBHOCTH
OLICHMBATH CBOE IOBEICHUE M IOCTYIKM CBOMX TOBAapHILEH C MO3ULUU HPABCTBEHHBIX M INPaBOBBIX
HOPM € YYETOM OCO3HAHMS MOCIEACTBHI MOCTYIIKOB;

3) LeHHOCTH HAYYHOTO MO3HAHMSL:

MHPOBO33PEHUYECKHUX TMPEACTABICHUIN O BEHIECTBE U XMMHUYECKON PEaKIuu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKW M COCTaBISIOMIMX OCHOBY JUIsi NOHUMaHUS CYIIHOCTH
Hay4YHOW KapTUHBI MHUpa, MPEJACTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS TPHUPO/IBI,
B3aMMOCBSA35X YEJIOBEKA C MPUPOIHOM Cpe1oil, OpOJIM XMMHUH B TO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAIPaBJICHHBIX Ha TOJYYCHHE HOBBIX 3HAHUW 10 XUMHH,
HEOOXOUMBIX JUTsl OOBSICHEHUST HAOJIIOJaEMBIX TTPOIIECCOB U SIBIICHUI;

MO3HABATEJIbHOW, WH(GOPMAIIMOHHOW M YWUTATEIhCKOW KYJIBTYpPhl, B TOM YHCJE HaBBIKOB
CaMOCTOSITENTHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOM IUTEPATypoil, JOCTYINHBIMHU
TEXHUYECKUMH CPEJICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpeca K OOYYEHHI0O M TO3HAHUIO, JIFOOO3HATEIHHOCTH, TOTOBHOCTH U CIHOCOOHOCTH K
caMo00pa30BaHUIO, IMPOEKTHOW M HCCIENOBATENbCKON NEeATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HAMpPaBIEHHOCTH U YPOBHsI OOYUYCHHsI B TaTbHEHIIIEM;

4) GopMHUpPOBAHHS KYJIETYDPHI 30POBbS:

OCO3HAHUS IIEHHOCTH XU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0pOBBI 00pa3 >KU3HU, OCO3HAHMSI MOCIEACTBUI M HETPHUATHS BPEAHBIX IPUBBIYEK (YMOTpeOIeHUS
QIKOTOJIS, HAPKOTHKOB, KYPEHHS), HEOOXOIWMOCTH COOJIOIEHUs] TMpaBWJI OE30MacCHOCTH TIpH
oOpallleHuu ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpynosoro BocrnuTaHus:

MHTEpeca K MPaKTUYECKOMY HM3YUEHHUIO Mpodeccuil U Tpyda paziuyHOro poja, yBaK€HUE K
TPYLy U pe3yibTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIE€ HA OCHOBE NMPUMEHEHHS MPEIMETHBIX
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3HaHUI 110 XMMHH, OCO3HAHHOT'O BBIOOPA MHAMBUAYAJILHOW TPAEKTOPUU IMPOAOKEHHUS 00pa30BaHUS
C y4€TOM JIMYHOCTHBIX HMHTEPECOB U CHOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX MHTEPECOB H
norpeOHoOCTeH, ycnemHoil npodeccuoHanbHOM NESITeIbHOCTH U PAa3BUTUS HEOOXOIMMBIX YMEHHH,
TOTOBHOCTb aalITUPOBATHCS B MPOPECCHOHATBHOM Cpe/ie;

6) sxonmoruyeckoro BOCHMTAHUS:

HKOJIOTHYECKU IIeTIECOO0Pa3HOTO OTHOIICHUS K IMPHPOJIE KaK HMCTOYHHKY >KU3HHM Ha 3emie,
OCHOBE €€ CyYIIEeCTBOBAHMSA, MOHMUMAHUS IIEHHOCTU 3J0POBOr0 M Oe3omacHoro oOpas3a >KU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY M NMCHUXHUYECKOMY 370POBBIO, OCO3HAHUS
LIEHHOCTH COOJIIOJICHHs] IpaBUJ 0€30MacHOro IOBEIEHUS NpH paboTe ¢ BELIECTBAMHU, a TaKXKe B
CUTYaLUsIX, YTPOKAIOIIMX 30POBbIO HKU3HU JIIOJIEH;

CHOCOOHOCTH NMPHUMEHATh 3HAHMs, NOJy4YaeMble IPU U3YYCHUM XMMHH, JUISL PELICHMs 3ajad,
CBA3AHHBIX C OKpPYXKAlOIEeHd NIPUPOAHOU CPENOM, MOBBILEHUS YPOBHSA O3KOJOTMYECKOH KYJIBTYDBI,
OCO3HAHUS IJI00AJIBHOIO XapakTepa SKOJIOTMYECKUX IMpOoOJieM U IMyTed HX PpEeLIeHUs MOCPEICTBOM
METOJ0B XUMHUH;

DKOJIOTMYECKOIO  MBIIIJICHUS, YMEHHMS pYKOBOACTBOBAaTbCA MM B  II03HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEJJMETHBIE PE3VJIbTATDI

MertanpeamMeTHble pe3ysibTaThl OCBOEHUSI 00pa30BaTEIbHOM MPOTPAMMBI 10 XMMHUH OTPaXKatoT
OBJIAJICHUE YHUBEPCAIbHBIMU [I03HABATEIbHBIMU JACUCTBUSMHU, B TOM YHUCIIE:

1) 0a30BEbI€ JIOTHYECKUE NEHCTBUS:

BBISIBJISITH IPUYUHBI U CIIECTBUS MPOCTHIX XUMUYECKUX SIBJICHUI;

OCYILECTBIISITH CPABHEHUE, KITACCU(PHUKAIINIO XMMUYECKUX BEUIECTB 110 33JaHHBIMOCHOBAHUSM H
KPUTEPHSIM JUI YKa3aHHBIX JIOTHYECKUX OIeparuii;

CTPOUTBH JIOTHYECKOE CYXKJICHHE II0CIIE IPEBAPUTEIILHOTO aHAIN3a, BKIIIOYAKOIIee
YCTaHOBJICHUE PUYUHHO-CIIEICTBEHHBIX CBSI3€i

CO3/1aBaTh, IPUMEHSATh U NPE0OPa30BbIBATh 3HAKM U CHMBOJIbI, MOJIEIH U CXEMbLIJIS peIIeHUs
y4eOHBIX U NMO3HABATEIIBHBIX 3371a4 C MOMOIIBIO MeIarora;

IIPOrHO3UPOBATh BO3MO>KHOE pa3BUTHE XUMHYECKHUX IIPOLIECCOB U HX
MOCIIECTBHS;

2) 6a3oBbIe MCCIIEI0BATENLCKHE JEHCTBHUS:

C TOMOIIBI0 IMeAarora MPOBOJUTh XUMHUYECKUI ONBIT, HECIOXKHBIM JKCHEPUMEHT, s
YCTaHOBJIEHUSI 0COOEHHOCTEW 00BEKTa M3yueHUs, MPUUMHHO-CIEICTBEHHBIX CBSI3€H U 3aBUCHMOCTEH
00BEKTOB MEXy COOOM;

C TIOMOIIbIO TIearora WJIW CaMOCTOSITENIbHO (OpMyIupOBaTh 0O0OOIIEHHS W BBIBOJBI IO
pe3yiabTaTaM MPOBEJCHHOTO HAOIIIOICHHS], OTIbITA;

3) pabora ¢ undopManmeii:

BBIABIIATH Ae(PUUNTH MH(POpPMALMU, JAaHHBIX, HEOOXOIUMBIX AJISl PELICHUs MOCTAaBICHHOM
3a/1a4y;

npeoOpa3oBbIBaTh HHPOPMALIUIO U3 OJHOTO BUA B IPYToif (Tab/IHUIly B TEKCT U
mp.);

UCKaTh WIM OTOMpaTh MH(OPMAIMIO MM JaHHBIE U3 UCTOYHHUKOB C YYETOM
MIpeIJIoKEHHON yueOHOM 3a7auu U 3a/1aHHbIX KPUTEPHUEB.

OBnasieHre YHUBEPCAIbHBIMU Y4eOHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMHU: OPTaHU30BBIBATH
ydaeOHOe B3aUMOJICHCTBUE B TpyNIe (ONpeaessiTh O0ITue IeNH,
pacmpenensaTh pojiu, J0TOBAPUBATELCS APYT C IPYTOM U T. II.).
C TMOMOIIBIO TEJarora WIH CaMOCTOSTENHO COCTABIAThH YCTHBIE W MUCHMEHHBIE TEKCTHI C
HUCITIOJIB30BAHUECM I/IJ'IJ'I}OCTpaTI/IBHI)IX MaTepI/IaJ'IOB JJIA BI)ICTYHJ'IGHI/ISI nepenay)mTopI/Ief/'I;
OpFaHI/I3OBLIBaTI) yqe6HOG COpr,)IHI/I‘-IeCTBO 158 COBMCCTHyIO OCATCIIBHOCTh C y‘—II/ITeJ'IeM 158
CBEPCTHHKAMH, pabOTaTh WHAMBUAYAIbHO W B TPYMIE: HAaXOAWTh OO0Ilee pEelIeHHe U pa3peliarh
KOH(MJIMKTHI HAa OCHOBE COTJIaCOBAHMS TMO3UMLMH M ydyeTa MHTEpPecoB; (HOPMYIHpPOBATh,
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apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHHE;

OIICHMBATh Ka4eCTBO CBOEr0 BKJaJa B OOMUN MPOAYKT, TPUHUMATh U Pa3leisTh
OTBETCTBEHHOCTb U MPOSBIISITH TOTOBHOCTh K MPEAOCTABICHUIO OTYETA MEPE]T IPYIIIOM.

OBnazeHue YHUBEPCATbHBIMH YUE€OHBIMH PETYISATUBHBIMU JEHCTBHSMH: OOHApYXXHUBAaTh M

dhopmynupoBaTh yueOHYIO TPoOIEeMy, ONIPEACIIATH 11ENb
y4eOHOU JeATEIHbHOCTH;

BJIaJICTh OCHOBaMH CAMOKOHTPOJIS, CAaMOOIIEHKH, HPUHATHS PEHICHUA U OCYIIECTBIICHUS
OCO3HAHHOTO BbIOOpa B YUeOHOM U O3HABATEIILHON ACSATEIbHOCTH;

COOTHOCHUTBH CBOM JCHCTBUS C IUIAHUPYEMBIMHU PE3YJIbTaTaMM, OCYILECTBIISATh KOHTPOJIb CBOEH
NESATEIbHOCTH B TIPOIECCE JOCTIDKEHUS pe3yabTaTa, OMPENeNsiTh CIOCOObI JEHCTBUH B pamMKax
MPEIVIOKEHHBIX YCIOBUM M TpeOOBaHUH, KOPPEKTHPOBATH CBOM JICHCTBHS B COOTBETCTBHHM C
HW3MEHSIOLIENCS CUTYallUe;

JlaBaTh AaJCKBaTHYIO OIICHKY CHUTYyallMd W TMpeajaraTh IUlaH €€ HU3MEHEHUs; MNpPEIBUICTbH

TPYJHOCTH, KOTOPBIE MOTYT BOSHHKHYTH MPHU PEIICHUH YICOHOM
3aJla4u;

MOHUMATh MPHUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIil pe3yibTaT NesTeIbHOCTH,
OTpeIeATh TO3UTUBHBIC U3MEHEHUS U HaIlpaBJIeHUs, TPeOyIolre JalbHEeHIIe padoThl;

OCO3HAHHO OTHOCHUTKCS K IPYrOMY YE€JIOBEKY, €r0 MHEHHUIO.

I[NPEAMETHBIE PE3VYJIBTATHI

B cocraBe mnpeaMETHBIX PpE3yJIbTaTOB II0 OCBOEHHUIO OOS3aTEIBHOIO  COJEpPXKAHMA,
YCTaHOBJICHHOTO JaHHOH denepanbHOil paboyeil mporpaMMoid, BbIAEISIOT: HAyYHbIE 3HAHUS, YMEHUS
U crocoObl IEHCTBHM, crieruduyecKue A ydeOHOTro mpeaMera
«XUMUSY, BUABI IEITETHHOCTH T10 TIOJYYESHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETalnd, TpeoOpa3oBaHUIO
U IPUMEHEHUIO B Pa3JINYHbIX YUYEOHBIX U HOBBIX CUTYaIHSIX:

IPEJCTaBICHUE O 3aKOHOMEPHOCTAX U II03HABAEMOCTH SBJICHMM IpPUPOAbI, NOHUMAaHUE
OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKH KakK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS,
KOMIIOHEHTa OO0IeH KyIbTyphl U NPAKTHUECKOW AEATENIbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO
o01IecTBa; MIOHMMAaHNE MECTa XUMUHUCPEIN IPYTHX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAaMH MTOHATHITHOTO armapaTa U CHMBOJIMYECKOTO SI3bIKa XUMHH JIJIS1 COCTABIICHHUS
(GopMys1 HEOpPraHMYECKUX BEIIECTB, YPaBHEHMH XHMMHYECKHUX pEakuuil (C ONMOpoi Ha alropuTM
y4eOHBIX JIEHCTBUI); BIIaJICHUE OCHOBAMH XMMHYECKOM

HoMeHknaTypel (IUPAC u TpuBHanbHOW) U yMEHHE HCIIOJIb30BaTh €€ JUIS pelleHHUsy4eOHO-

MTO3HABATENbHBIX 3a/1a4 C MOMOILIBIO YUYUTENs; YMEHUE HCIIOJIb30BaTh MOJEIUANSA 0ObICHEHUS

CTPOEHHS aTOMOB U MOJIEKYJI 10 aJITOPUTMY C OIIOPOU Ha ONPENEICHUS;IIPEACTABICHNE O CUCTEME

XUMHUYECKUX 3HAaHUU U YMEHHUE C TIOMOIIbIO YUUTENs

MPUMEHITh CHCTEMY XHMUYECKUX 3HAHUHM [JI YCTAHOBJIEHHS B3aUMOCBSI3€H MEXIYy M3YYEHHBIM

MaTepHalioM U MPH MOJTY4YE€HUH HOBBIX 3HAHUI, a TaKXKe B MPOLIECCE BBIMOJHEHHs YUeOHBIX 3a1aHUI U
pH paboTe C UCTOUHUKAMHU XUMUYECKOW NH(OpMAIIUU, KOTOPast BKIIOYAET:

BaXHEHIINE XUMUYECKHE IOHATHUSA: XHMHUYECKHMH DJJIEMEHT, aToM, MOJIEKyJsa, BELIECTBO,
IIPOCTOE U CIIOKHOE BEILECTBO, OJHOPOAHAs M HEOJHOPOJHAs CMECh, OTHOCUTENIBHBIE aTOMHAsl U
MOJIEKYJISIpHAsE Macchl, KOJIMYECTBO BELIECTBAa, MOJIb, MOJISIpHAs Macca, MOJSPHBIA 00beM, OKCH,
KHCJIOTa, OCHOBAHHWE, COJb (CpPEeNHsAs), XMMHUYECKas pEaKlMs, PEAKIUH COEIWHEHUs, peakluu
pa3oKEHUs, pPEaKkUUH 3aMEIleHMs, peakuu OoOMeHa, TemIoBoil »3ddekr peaknuu, 5K30- U
SHAOTEPMHUUYECKNE PEAKLUMHU, pPacTBOpP, MaccoBass OIS XHMHUYECKOIO JJIEMEHTAa B COEAMHEHHUH,
MaccoBast 10JI U MPOLIEHTHAs! KOHIIEHTPAIs BEIIECTBa B PaCTBOPE, SJIPO aTOMa, ANEKTPUUYECKUH CI0N
aTomMa, aToMHasi opOuTallb, pauyC aTroMa, BAJEHTHOCTb, CTENEHb OKHCIICHUS, XUMHUECKas CBS3b,
ANEKTPOOTPHUIIATEIbHOCTh, TOJSpPHAsT U  HEMoJsipHasT KOBaJIEHTHAass CBSI3b, HWOHHAsl  CBS3b,
METaJJIMYecKasl  CBA3b, KpHUCTAUIMYECKass  pelleTka  (aTOMHas, MOHHAs, METaJUIMYecKas,
MOJIEKYJISIpHasi), WOH, KaTHOH, AaHHUOH, OJJIEKTPOJUT M HE DIEKTPOJUT, DJIEKTPOIUTUYECKAsS
M CCOLMAIUS, PEAaKLIMU HOHHOTO OOMEHA, 0KUCIUTEIbHO-BOCCTAHOBUTENFHBIEC PEAKIINU, OKUCITUTEIb U
BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE, HIIEKTPOJIN3, XUMHUECKOE paBHOBECHE, 0OpaTHUMBbIE U
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HEOOpaTUMbIE PpEaKI[MU, CKOPOCTh XUMHUYECKOW PpEaKIMW, KaTalau3arop, MNPENeIbHO JIOMyCTHMAst
konuenrpauus (I1/1K), kopposust meTanos, CriaBbl;

OCHOBOIIOJIATArOIIME 3aKOHBI XUMHH: 3aKOH COXpaHeHus Macchl, [lepuoanyeckuii 3akon [1. U.
MeHeneeBa, 3aKOH MTOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPHH XUMHUHU: aTOMHO-MOJICKYJISIpHAsT TEOPHSs, TEOPHsI ICKTPOJUTHUCCKON TUCCOIUAINH, a
TaK)K€ MPEJCTABICHUS O HAyYHBIX METOJaX IO3HAHHS, B TOM YHCIIE DSKCIEPUMEHTAIbHBIX H
TEOPETHYECKUX METOJIaX MCCIICOBAHMUS BEIIECTB U U3yUEHUS XUMHUECKUX PEaKIINA;

MPE/ACTABICHUE O TEPUOAMYECKON 3aBUCMMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB (pajunyc
aToMa, d3JIEKTPOOTPUIIATEIILHOCTh), MPOCTBIX W CJIOXKHBIX BEIIECTB OT ITOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoii cucreme (B MajbIX MEPUOAAX U TIJIABHBIX MOATPYINAX) U DJIEKTPOHHOTO CTPOCHUS
aToMa; yMEHHUE OOBICHATH CBS3b IOJIOKEHHUS dJIEMEHTa B [lepHOauYecKoil CHCTeME C YUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHUS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB W 3apsij siapa, oOIee Yucio
3JICKTPOHOB), pacHpeleIeHHEeM 3JICKTPOHOB IO SHEPIeTHUYECKHUM YPOBHSM aTOMOB IIE€PBBIX TpEX
MIEPHOJIOB, KISl U KaJbIUs; KIACCHPHUIMPOBATH XUMUYECKUE IJIEMEHTHI C OMOPON Ha OMpeesIeHuUs
(hU3UIECKOTO CMBICIIA ITU(POBBIX JAHHBIX IEPHOINYECKON TaOJIUIIBL;

YMEHHE KJIACCU(UIIMPOBATH XUMUYCCKHE dJIEMEHTHI, HEOPTAHMUECKHUE BEIISCTBA U XHMHUCCKUC
peakmuu C OINMOpPOW Ha CXEMbI, OINpPEACNATh BAJICHTHOCTh W CTENEHb OKHUCICHHUS XHMHYCCKHX
3JIEMEHTOB, BUJl XUMUYECKOW CBSI3M U THUIl KPUCTALTUYECKON

CTPYKTYpPBI B COCAMHEHHUSX, 3apsi]] HOHA, XapaKTepP CPe/ibl B BOJHBIX pACTBOpPAX BEIECTB(KUCIIOT,
OCHOBAHWUI1 ), OKUCIIUTEIh U BOCCTAHOBUTEIb 110 AJITOPUTMY YICOHBIX JICHCTBHIA; YMCHHE
XapaKTepU30BaTh C OMOPON Ha CXeMy (HU3MYSCKHE M XUMHUYCCKHE

CBOMCTBa MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOAOPOI, rpaduTt, ajaMas, KpeMHHUH, a3oT,pocdop, cepa,
XJIOp, HATPHH, KaJINi, MarHUA, KaJIbIIMH, ATFOMUHUH, )KEJI€30) U CII0KHBIXBEIIECTB, B TOM YHCIIE X
BOJIHBIX PACTBOPOB (BOJIa, aMMHUAK, XJIOPOBOJIOPO/I, CEPOBOIOPO, OKCUIBI U TUAPOKCH/IBI METAILIOB |
- [IA rpynmn, amomunus, meau (II), munka, sxenesza (II u I1), okcunst yraepoaa (I u IV), kpemuus
(IV), azota u pocdopa (Il u V), cepst (IV u VI), cepuucras, cepHas, a3oTucTasi, a30THas1, pochopHasi,
yrojibHasi, KPEMHHEBasi KUCJIOTA U MX COJIM); OIUCHIBATh C OMOPOI Ha IJIAH U KITFOUEBBICCIIOBA; YMEHUE
MPOTHO3UPOBATh M XapaKTEePU30BaTh CBONCTBA BELICCTB B 3aBUCMOCTH OT MX COCTaBa U CTPOCHHUS
MIOCJIe TIPEeIBAPUTEIBHOTO aHaJIi3a 0] PYKOBOJCTBOM Ie/larora, IpUMEHEHHE BEIIECTB B
3aBUCHMOCTH OT UX CBOWCTB, BO3MOYKHOCTh MPOTEKAHMS XUMHUUECKHUX MPEBPALICHUI B Pa3IMUHBIX
YCIIOBUSIX, BIMSIHUE BEIIECTB U XUMHUYECKHX MTPOIIECCOB Ha OPTaHU3M YeJIOBEKa M OKPYKAIOLIYIO
HPUPOJIHYIO CPELY;

YMEHHE COCTaBIATH MO 00pasily, CXeMe, allOPUTMY Y4EeOHBbIX NEUCTBUN MOJIEKYJISpHbIE U
WOHHBIC YpaBHEHHs peaknuid (B TOM 4YHCIE pEaKIUii HOHHOTO OOMEHa ¥ OKHCIUTEIBHO-
BOCCTaHOBHTEIIFHBIX DPEAKIHii), WUTIOCTPUPYIOIMX XUMHYECKAE CBOWCTBA HM3Y4YEHHBIX KJIAacCOB /
IPYII HEOPraHUYECKMX BEIIECTB, a TAKXKe MOJITBEPKIAFONIMX T'CHETHYSCKYI0 B3aUMOCBSI3b MEXIY
HUMU,

YMEHHE BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JOJII0 XUMHYECKOTO JJIEMEHTa B COEAMHEHHWH, MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOJIMYECTBO
BEIIIECTBA M €r0 Maccy, 00bEM ra3oB ¢ OMopoi Ha odmme GopMyIibl; yMEHHE TPOBOJUTH PACUETHI MO
YpaBHEHHSIM XHMUYECKUX PEaKLIUH HHAXOIUTh KOJMYECTBO BEUIECTBA, 00BEM U MacCy pearcHTOB HIIH
MIPOJYKTOB PEAKIUU C OMOPOi Ha oOpasel], aropuT™M y4eOHbIX JTeHCTBUM;

BJIaJICHUE OCHOBHBIMU METOJIAMH HAYYHOTO MO3HaHUs (HAOII0ICHNE, H3MEPEHHE,
IKCIIEPUMEHT, MOJICTIMPOBAHKE) NP U3YYCHHUHU BEIECTB U XUMHUUYECCKUX SIBJICHUH COTOPOi Ha
aNITOPUTM y4eOHBIX JCHCTBUH; YMEHUE C(HOPMYINPOBATH MPOOIIEMY UIPEIUIOKUTD IYTH €€ PEIICHUS
C MIOMOIIIBIO MEIarora; 3HaHHe OCHOB 0€301aCHON PA0OTHIC XMMUYECKIMH BEIIECTBAMH, XUMHUYECKOH
MOCYJIOH U 1a00paTOPHBIM 000PYI0BaHHEM; HATMYME MTPAKTUIECKUX HABBIKOB TNIAHUPOBAHHUS
OCYIIECTBIICHHS CIICAYIOIUX XUMHUSCKUX IKCIIEPUMEHTOB IMOJI PYKOBOJCTBOM YYHTEIS C
o0CyXKJIeHHEeM TUTaHa

paboThI WIIM COCTABIIEHUEM TAOIHIIbI:
M3y4YeHUE U ONUCaHNe (PU3NUECKUX CBOMCTB BEIIECTB;

O3HAaKOMJICHHUE C (I)I/ISI/I‘{CCKI/IMI/I 1 XUMHWYCCKHUMU ABJICHUAMU,
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OIIBITBI, HJUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMHUCCKUX PEAKIIUIT;H3yuCHHE

Croco0O0B pa3IeNeHUs] CMECeid;

HOJTyYeHHE KUCIOPO/Ia U U3YYCHUE €r0 CBOMCTR;

HOJTyYeHHE BOJOPO/IA U M3YUYECHHE er0 CBOMCTB;

HOJTyYEHHE YTJICKKCIIOr0 ra3a U M3y4eHHe ero CBONCTB;

MOJyYCHHUE aMMHUAKa ¥ U3Y4YECHHUE €r0 CBOWCTBR;

IPUTOTOBJICHHE PACTBOPOB C OMPEIEICHHON MacCOBOM J0JIel pacCTBOPEHHOTOBEIIIECTRA,

UCCIICIOBAaHME M OIKMCAHHE  CBOWCTB  HEOPraHHYECKHX BEIIECTB  Pa3IMYHBIX
KJIaCCOB;

NPUMEHEHHE UHIUKATOPOB (JIAKMyca, METHIOpaHXa U (eHoI(TaIenHa) AISONpPEICTCHHSI
XapakTepa cpelibl B pacTBOpaxX KUCIIOT M IIEI0Yeii;

U3ydeHHUE  B3AMMOJICHCTBUSI KHCJIIOT ¢ MeTaJlylaMH, OKCHUJaMH  METaJlJIOB,
PaCTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHUSAMHU, COJIIMH,

MOJyYCHHUE HEPACTBOPUMBIX OCHOBAHHUIA,

BBITECHEHHE OJIHOTO METaJlIa APYTUM M3 PACTBOPA COJIH;

uccienoBaHre aM()OTEPHBIX CBOWCTB MMIPOKCHIOB ATFOMUHUS U INHKA,

penieHue JKCIIEPUMEHTAIbHBIX 3aza4 o  TeMe «OCHOBHBIE KJIaCCBI
HEOPraHUYECKUX COCAUHEHUIY;

penieHue JKCIIEPUMEHTAIbHBIX 3a7a4 o  TeMe «ONEeKTPOIUTHYECKAS
JCCOLMA;

pellICHHE SKCIIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHeiline HeMeTauibl U MXCOCIMHCHUS,

peleHne SKCIepUMEHTaIbHBIX 3a71a4 10 TeMe «BakHelIe MeTamisl 1 UXCOSAUHEHUS;

XUMHYECKHE SKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE PU3HAKH TPOTEKAHUS PEAKITHHHOHHOTO
oOMeHa;

Ka4eCTBECHHbBIC PEAKIMK Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX MOHBL XJIOPHI-, OpOMHI-,
nomua-, cyibdar-, docdar-, kapOOHAT-, CHIMKAT-aHHOHBI, THIPOKCHUA-MOHBI, KATHOHBI aMMOHUS,
MarHus, Kaublus, aTlOMHHHNS, jKkeje3a (2+) mwkenesa (3+), meau (2+), IMHKA;

YMEHUE TIPEACTaBIATh pe3yJabTaThl DJKCIIEpHUMEHTa B (OpMe BBIBOJIOB, JTOKA3aTEIbCTB,
rpaduKoOB U TAOIUI] U BBISBIISATH SMIIMPHUUECKHE 3aKOHOMEPHOCTH;

BIIQJICHUE TpaBWiaMu Oe€30macHOro OOpalieHusi ¢ BEHIECTBAMHU, HCIOJIb3YEMBIMU B
MTOBCETHEBHOM JKM3HU, a TAaK)Ke MPaBUIIaMH TIOBEJIEHUS B LIESIX COePEKEHHS 3JOPOBBSIU OKPY KO
MPUPOJHON Cpefbl; TOHWMaHWE Bpena (OMACHOCTH) BO3JCHCTBUS HA IKUBBIE OPTaHU3MBI
OIIpeJICIEHHBIX BEIIEeCTB, a TaKXe CIOCOO0B YMEHBIICHHS M TNPEAOTBPAIIECHUS HX BPEIHOTIO
BO3/ICHCTBUS; TOHUMaHNE 3HAUSHHSI )KUPOB, OCITKOB, YTIICBOOB JJIsi OpraHU3Ma YeJIOBEKa;

BJIQJICHHE OCHOBAMHU XHMHYECKOW TpaMOTHOCTH, BKIIIOUAIONIEH yMEHHE TMPaBUIBHO
WCTIOJIh30BATh N3YYEHHBIE BEIIECTBA U MaTepUAIbI (B TOM YHCIe, MUHEPAJIbHBIC YIOOPEHHUS, METAILIbI
U CIUJIaBBI, MPOYKTHI MEePEpabOTKH MPUPOIHBIX HCTOYHUKOB YTIIEBOAOPOIOB (YIJIs, MPUPOJHOTO Ta3a,
HepTH) B OBITY, CEITHCKOM XO3SHCTBE, HA MPOU3BOJICTBE; YMEHHUE TPUBOIUTH MPUMEPHI MTPABUIHLHOTO
MCIOJIb30BaHUS N3YYECHHBIX BEIIECTB U MaTEPHUATIOB;

YMEHHUE YCTAHABJIMBATH CBSI3U MEXIy PEaTbHO HAOIIOAAEMBIMH XUMHUYECKUMU SIBICHUSMH U
MpoleccamMu, MPOUCXOASIIUMU B MaKpO- U MUKPOMUPE, OOBSACHSATH MPUYUHBI MHOTOOOpA3Hs BEIIIECTB;
YMEHHE MHTETPUPOBATh XUMHUECKUE 3HAHUS CO 3HAHUSMH JPYTUX y4EOHBIX MPEAMETOB C TIOMOIIBIO
Mearora;

npeacTaBieHne o cdepax MNpoPecCHOHATBHOW JEATEIPHOCTH, CBSI3aHHBIX C XHUMHUEH W
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMHU Ha JIOCTIIKEHUSAX XMMHUYECKON HAyKH;, HATUYHUe OTbITa
paboTHl C pa3IMYHBIMH HCTOYHHKAMH WHPOPMAIMU TI0 XUMHU (HAYYIHO-TIONYIISIPHAS JUTEparypa,
CJIOBapH, CIIPABOYHUKH, UHTEPHET-PECYPCHI) COMOPOIH Ha aITOPUTM: YMEHUE OOBEKTUBHO OLIEHUBATH
MHGOPMAIIHIO O BENIECTBAX, UX MPEBPAIICHHIX M MPAKTHYECKOM IPUMEHEHUH.

TpeGoBanus Kk NpeAMeTHbIM pe3yJibTaTaM OCBOeHHMs Y4eOHOro mpeamera
«XuMus», pacnpeneaeHHbIe 110 roAaM 00y4eHust
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Pesynbratel mo rogam (GopMynupyrOTCs MO MPUHLUIY A00aBICHUS HOBBIX PE3YJIbTAaTOB OT
roja K TOAy, YK€ Ha3BaHHbIE B NPEAbIAYLIMX TOJaxX MO3UIUHU, KaK IMPaBUIIO, JIOCIOBHO HE
MOBTOPSIFOTCS, HO YYMTHIBAIOTCSA (PE3yJIbTaThl OYEPEAHOr0 TrojJa IO YMOIYAHUIO BKIIOYAIOT
pe3yJIbTaThl MPEABIAYIINX JIET).

8 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKUX MOHATUNA: aTOM, MOJIEKYJIa, XUMUYECKUIN JIEMEHT,

MPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOJHAs MU HEOIHOPOJHAsI), BaJECHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAasi M MOJIEKYJsIpHas Macca, KOJMYEeCTBO BELIECTBA, MOJIb, MOJISIpHAs macca,
MaccoBasi JIOJNsl XHMHYECKOTO JJIEMEHTa B COCJAMHCHUU, MOJISPHBIA OO0BEM, OKCHJ, KHCIIOTA,
OCHOBAaHHE, COJIb,
*3JIEKTPOOTPHUIIATETILHOCTE ™, CTENEHh OKHCICHUS, XUMHUYECKasl PEeaKiusl, KIaCCH(PUKAIUS PEaKIIHA:
peaKkIMu COCTUHEHHUS, PEaKIMH Pa3JIOKCHHS, pPEaKIMu 3aMCeIeHHUs, pPeakiuu OoOMeHa, 9K30- W
SHIOTEPMHUYECKUE PeaKUuu; *TerioBoil 3pdexr peakuuu™®; siApo aroma, MEKTPOHHBIA CIOH aToMa,
aTOMHasi OpOUTasb, PAIUYC aToMa, XMMUYECKasl CBS3b, MOJSPHAS W HEMOJSIPHAs KOBaJICHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KATUOH, aHHOH, PACTBOP, MAacCOBast JI0JIs BEIIECTBA (MPOIIEHTHAS KOHIICHTPAIINSI) B
pacTBope;

WLIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKHX MOHATHH (CM. II. 1) MIPUMEHSTH 3TH
TOHSITHS TIPY ONMCAHUU BEILIECTB M UX MPEBPAICHUI;

UCIIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMIKY JUISI COCTABIICHUS (POPMYJ BEIIECTB, MOJECKYJISIPHBIX
ypaBHEHUN XUMUYECKUX PEAKIUH, 3IEKTPOHHOTO OanaHca;

OTIPE/ICIIATh BAJICHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCAMHCHUSX; CTEIICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHMSIX C OMOPOW Ha OMpPENENICHUs, B TOM YHCJE CTPYKTYPUPOBAHHBIE;
MIPUHAJICKHOCTh BEUIECTB K OMPEICIIEHHOMY KJIacCy COSAMHCHHU 1o (opMyliaM; BUI XUMHYCCKON
CBsI3U (KOBaJICHTHAS! U MOHHAs) B HEOPTraHUYECKUX COCIMHCHHMSIX

MMETh IPEACTABICHUE O CHUCTEME XHUMHUYECKUX 3HAHUKA, YMEThb C IIOMOUIBIO YYUTEIA

MIPUMEHATh CHUCTEMY XUMHUYECKHX 3HAHUM, JJI YCTAHOBJICHHS B3aUMOCBSI3M MEXKIY H3YYECHHBIM
MaTepuajioM M MpU MOJYyYEHUH HOBBIX 3HAHUH, a TakXke Mpu paboTe C MCTOYHHMKAMU XUMHYECKOU
uHpopmanuu. OpUEeHTUPOBATHCS B MOHATUSX U ONEPUPOBATH UMU Ha 0Aa30BOM YpOBHE, MPUMEHSTH
MIPU BBITIOJTHEHUHM YU4E€OHBIX 3aJJaHUi M PEIICHUH PAcueTHBIX 3a/lay C OMOPOW Ha aJITOPUTM y4eOHBIX
JICWCTBUM M3YYEHHBIE 3aKOHBI M TEOPHUM: 3aKOH COXpaHeHMs Macchl, Ilepmommueckuy 3axon /I.M.
Menneneena,
*3aKOH TOCTOSIHCTBAa cOCTaBa®, 3aKOH ABOTrajpo; aToOMHO-MoIeKyisipHas Tteopus. COOTHOCHUTH
0003HaueHust, KOTopble uMetoTcs B Tabnuile «lleproanyeckas cuctemMa XuMuIeckux 3meMenToB Jl. U.
MenzeneeBa» € UYHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKUX  JAJIEMEHTOB
(coctaB m 3apsan snapa, OOIIEe YHCIIO JIEKTPOHOB M PACIPEICIICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI; HEOPTaHUYECKHE BEIIECTBA; XUMHUECKHUE PEaKIIuU
(Mo 4YMCIy M COCTaBy y4YacTBYIOIIHUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(QeKTy, M0 U3MEHEHUIO
CTENIEHU OKUCIICHUSI XUMHUYECKUX IJIEMEHTOB) C OTIOPOI Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PAa3IMUYHBIX KIACCOB,
MOJTBEPK/JIasi OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XHMHUYECKUX
peaKuuii ¢ OIIOPOM Ha CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOCHMS; BO3MOKHOCTH
MPOTEKaHUsT XUMHYECKHX NPEBPALCHUM B PpA3JIUYHBIX YCJIOBUAX IIOCIE MPEABAPUTEIBHOTO
00CYXJICHHS C TIe1aroroM;

BBIYUCIISATh OTHOCHUTENBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BEILIECTB; MACCOBYIO JIOJIIO
XUMHUYECKOTO dJIEMEHTA M0 (hopMyJie COSTMHEHUS; MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE; MPOBOINUTH
pacy€Thl IO YPaBHEHHUIO XMMHUUYECKON PEAKIIUU C OIIOPOM Ha aJITOPUTM;

MPUMEHSTh OCHOBHBIE ONEPAIIUN MBICIUTEIIBHON AESITEILHOCTA — AHAJIM3 U CUHTE3, CPABHEHHUE,
00001IeHne, cucTeMaru3aius, Kiaccu(uKamus, BbISIBICHHE MPUUUHHO-CIEICTBEHHBIX CBS3CH — IS
W3YyYECHHUSI CBOWCTB BEIIECTB U XUMHUYECKHUX DPEAKIMH; €CTECTBEHHO-HAYYHBIE METOJbl MO3HAHUS —
HaONo/IeHne, HW3MEPEeHHe, MOJCIUPOBAHKUE, OKCIIEPUMEHT *(pealbHbIi UM MBICICHHBIN)* 10N
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PYKOBOJICTBOM II€Iarora;

CJIEZIOBATh MPABUJIaM IOJIB30BaHMS XUMHUECKON MOCYI0H 1 1a00paTOPHBIM 000pYI0BaHUEM, A
TaK)ke MpaBuiiaM OOpalleHHs C BEUIECTBAMH B COOTBETCTBHUU C HMHCTPYKIUSMHU IO BBIIOJHEHHIO
71a00paTOPHBIX XUMHUYECKUX OMBITOB IO MOJYYCHUIO HCOOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOIa
U KHUCIIOpOJAA), MPHUTOTOBICHUIO PACTBOPOB C OIpeneiIEHHOW MaccOoBOW J0Jiell pacTBOPEHHOTO
BELIECTBA; IUIAHUPOBATh U IIPOBOAUTH XUMHUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHMIO PACTBOPOB
miesnioueid M KUCJIOT C TIOMOIIbIO HHIAMKATOpOB (Jlakmyc, (eHondTamenH, METWIOpPaHXK U Jp.),
MIOATBEPXKIAIOIIUX KAaueCTBEHHBIM COCTaB HEOPraHMYECKUX BEIIECTB (KaueCTBEHHBIE pEakLUU Ha
HOHBI) MO PyKOBOJICTBOM I1€]arora.

9 KJIACC
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX IOHITUI: XUMHUYECKUM JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTHOH, AHUOH, IIpOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BaJICHTHOCTb,

ANIEKTPOOTPULATEILHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKash peaKIys, XUMHUUECKast CBSI3b, *TEIIOBOM
spdexT peaknuu, MOJIB*, MOJAPHBIA 00BEM, pPACTBOP; OJIEKTPOJIUTHI, HEIIEKTPOJUTHI,
ANIEKTPOJIUTHYECKAsT AMCCOLMALUS, pEeaKIMd HOHHOrO OOMEHa, KaTaliu3aTop, *XHMHUYECKOoe
paBHOBecHe, OOpaTHUMbIE M HEOOpaTHMbIE PEAKIHUU™, OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHCIIUTENIb, BOCCTaHOBUTEIb, OKHCICHHE U BOCCTAHOBICHHE, aJUIOTPOIUS, aM(OTEpHOCTH,
XUMAYECKas CBSI3b (KOBAJCHTHAs, MOHHAS, METAIUTMUYECKAs), KPUCTAIUTMYECKAs PemeéTKa, *Koppo3ust
METaJJIOB, CIUIABBI; CKOPOCTh XUMHUYECKOH peakuuun™, nmpeaeibHo gomycrumas konueHtpanus (I1J1K)
BEILIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATHH (CM. 1. 1) ¥ MPUMEHSTH 3TH

MOHSITUS ITPU ONTMCAHUM BELLECTB U UX MPEBpAILCHU;

UCIOJIb30BaTh 3HAKU U CUMBOJIBI Ul (PUKCALMU Pe3ysIbTaTOB HAOJIOJCHUN,COCTABICHUS
(dbopMys BELIECTB U ypaBHEHMH XMMMYECKMX PEaKLMH, 3alHMCH JaHHBIXYCJIOBUH 3a/1ady.
Hcnonb3oBatk 0003HaueHus, uMmeromuecs B [lepuoaudeckoii cucreme UTadauIe pacCTBOPUMOCTH
KHCJIOT, OCHOBaHMM U COJIEH B BOJE [UIsl BBINIOJIHEHMS 3alaHUI.ONIPENEIATh BAJIEHTHOCTh U CTEICHb
OKHUCJIEHUS XMMHUYECKHUX DJIEMEHTOB B
COEMHEHMAX Pa3IMYHOIO COCTaBa; IPUHAJIEKHOCTD BELIECTB K ONPEACIEHHOMY KIIACCy COETMHEHNN
C OTIOPOM Ha OTIpe/IeNICHUs], B TOM YUCIIE CTPYKTYPUPOBAaHHBIE; BUABIXMMHUECKOM CBSI3U (KOBaJIEHTHAS,
MOHHAs1, METAJIMUECKas) B HEOPTaHUUECKUX COCTMHEHUSAX; 3aps/] MOHA 10 XUMHUYECKOU (opMmyIie;
XapakTep cpeibl B BOAHBIX paCTBOpPaxX KHUCIOT U LIEN0YeH, *TUIl KPUCTAJUTMUECKON pelETKU
KOHKPETHOTO BeIlecTBa™;

packpeiBaTh cwmbici Ilepunonndeckoro 3akona /.M. MenneneeBa u JAEeMOHCTPUPOBATH €ro
NIOHMMaHMe: *OmHChIBaTh M XapakTepu3oBaTh® TabmnmuHyro Qopmy Ilepuoanyeckoit cuCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh MOHATHUS
«rnaBHas noArpynna (A-rpynmna)» u «modounas noarpynna (b-rpymnmna)», Mansie HOOIBIINE IEPUOIBI;
*COOTHOCUTH* 0003HAUEHUS, KOTOpPblE HMEIOTCA B MEPUOJMYECKOM Tabiuie, € YHCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHsI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3aps] spa, olllee YUCIIo
AJIEKTPOHOB M PACTpeeTICHUE UX TI0 DJIEKTPOHHBIM CII0sIM); *O0O0BACHATH* OOIHE 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHUYECKHX JJEMEHTOB U MX COCIMHEHWI B INpeeiax MajblX IEPUONOB U
IJIaBHBIX MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIIUPOBATh XUMUYECKHE IEMEHThI; HEOPraHMYECKHE BELIECTBA; XUMUYECKHE PEaKIIUU
(Mo 4YMcay M COCTaBYy y4YacTBYIOIIMX B PEAKIUMU BEILIECTB, MO TEIIOBOMY 3(@exTy, M0 U3MEHEHUIO
CTETIEHENW OKUCIIEHUSI XUMUUECKHUX 3JIEMEHTOB) C OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHElU(PHUECKHe XMMHUYECKHE CBOMCTBAa BELIECTB
pa3IMYHBIX KJIACCOB, NOJATBEP)KIasi OMMCAHME MPUMEPAMHU MOJEKYJISPHBIX M HMOHHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C ONTIOPON HA CXEMBI;

COCTaBJIATh YPAaBHEHHUS DIIEKTPOJUTHUECKON TUCCOLMALMU KUCIIOT, IEN0YeH U COJIEH; TOJIHbIE
U COKpaul€HHbIE YpaBHEHHS peaklUidl HOHHOro OOMEHa; YpaBHEHHS peaklMid, MOATBEPKIAOIINX
CYLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMU PA3IMUHBIX KJIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUMH  MOCPEACTBOM
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COCTaBJICHUS AJIEKTPOHHOTO OajlaHCca ATUX peakLuii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT HX CTPOCHHS; BO3MOKHOCTHU
IIPOTEKaHUsI XMMUYECKUX IPEBPALIEHUI TI0CIIe NPEABapUTENLHOI000CYKACHUS C MI€aroroM;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIECTB; MACCOBYIO JIOJIIO
XMUMHYECKOI'0 3JIeMEeHTa 10 (hopMyJie COeAMHEHHs]; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacy€Tsl 110 YPAaBHEHHMIO XMMUYECKOM PEaKIUU C OIIOPOU HA alIrOpUTM;

CJIeZIoBaTh MpaBUilaM IOJIb30BaHU XMMHUUYECKON NIOCYI0M U 1ab0opaTOpHBIM 000py10BaHHUEM, A
TaKKe MpaBUIaM OOpAIIEeHUs C BEIIECTBAMH B COOTBETCTBHH C

HHCTPYKIUAMHU 110 BBIIIOJIHCHUIO Ha60paTOpHBIX XUMHYCCKUX OIIBITOB IIO MOJYYCHHUIO I/ICO6I/IpaHI/IIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTIIEKHUCIIOrO rasa);

MNpoOBOAWTL PCAKIHMU, MOATBCPIKIAIONINUC KQueCTBEHHBLIM COCTaB Pa3IMYHbIX BCHICCTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOPUI- OPOMUI-, HOAMI-, KapOoHaT-, Ppocdar-, CHIMKar-, cyabar-,
THAPOKCUA-UOHBI, KATUOHbBI aMMOHHA W HOHBI HM3YYCHHBLIX MCTAJIJIOB, MPUCYTCTBYIOIIUEC B BOJAHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MMPUMCHATH OCHOBHBIC OIICpalun MBICIIUTEILHOU ACATCIIBHOCTH — aHaJIu3 U CUHTC3, CPABHCHUC,
0000IIICHNE, CUCTEeMATH3alUIO0, BBISBICHHE MPHYNHHO-CIICJICTBECHHBIX CBSI3¢H — JUISi M3YYCHHUSI CBOWCTB
BCHICCTB U XUMHUUYCCKUX peaKHHfI; CCTCCTBCHHO-HAYYHBICMCTO/AbI ITO3HAHUSA — Ha6JHOZIeHI/Ie, HN3MCPCHHC,
MOJICTTHPOBAHUE, IKCIIEPUMEHT (PEaTbHBIMN MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosanuyectBo yacos
Ne HaunmeHoBaHMe pa3ie/ioB U DJIeKTpOoHHbIe (LM (ppoBbIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoTshI
Pa3nes 1. [lepBoHayajibHbIe XUMHUYECKHE TOHATHS
Xumust — BaxkHas 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK

' IIPaKTUYECKOM 1eATEIbHOCTH https://m.edsoo.ru/7f41837c

4eJI0BEKa

19 BemectBa U xXuMnueckue 15 1 bu6mmoreka [IOK

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

Htoro o pasneny 20

Paznen 2. Baxuelimue npeacTaBuTe/ M HEOPraHMYECKUX BeleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuorexa [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubnuorexka [JOK

' U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBAHHUSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIacChl 11 1 1 bubnnorexa [JOK

' HEOPraHUYECKUX COeIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3emMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE pe€aKkuuu

3.1

ITepuonnueckuii 3aK0H U
Ilepnonnueckas cucrema

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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XHUMHYECKHX dj1eMeHToB JI. 1.
MenneneeBa. CtpoeHue atoma

XUMHYECKas CBI3b.

3.2 OKHUCITUTEIIbHO- 8 1 bubmoreka [IOK
BOCCTAHOBHUTCIIbHbIC PEaKLU https://m.edsoo.ru/7f41837c
Hroromo paszeny o Et?fs?/?&fécs%g I‘(L)J/I§f41837c
Pe3sepBHOE Bpemst 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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9 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne n/m P Kontpoabneie | IIpakruueckue (urcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBO M XMMH4YeCKHE PeaKHU
11 [ToBTOpenue u yriuyonenue 3HaHUN 5 1 bubnnorexa [IOK
' OCHOBHBIX Pa3/IeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnorexa [JOK
' peakiui https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIMSL. 8 1 1 bubnuoreka [{OK
' XUMHUYECKUE PEAKLIMU B PACTBOPaxX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M MX COeTHHEHUS
21 OO11ast xapaKTepUCTHKa XMMUYECKUX 4 1 bubnmnorexka HOK
' anemeHToB VIIA-rpynmsl. ['amorensl https://m.edsoo.ru/7f41a636
OO61mmas xapakTepucTUKa XHMHUUECKUX
2.2 BJICHl\ieHTOIf VIAl-jr nbl. Cepa u eé 6 bubmorera [JOK
' PYITIBL 2P https://m.edso0o.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcCTHKa XUMUIECKUX
2.3 Z-)JIeHl\ieHTO]i) VA-I; nnbl. A30T, pocdop u ux 7 1 bubmmorexa [JOK
' PYTUIRL: ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61as xapakTepucTuKa ec
24 | onewemon IVA-rpynms. Vrnepon n 5 ) 2 buGmorera LIOK
' N DYHHEL e https://m.edso0.ru/7f41a636
KPEeMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pasznea 3.

MeTajibl M MX COETUHEHHUS
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bu6nmoreka [IOK

31 Obupse crolcTEa MeTAIIOR 4 https://m.eds00.1u/741a636
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16 Egg?;;féiggﬁf 11636
Hroro no pazneny 20
Pa3nen 4. Xumusi 1 oKpy:Kamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KM3HU YEJIOBEKa 3 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorera [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68
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KHNMu1 nis 8 kj1acca mo XuMHH

Kontpoabnasi pagora 1 no teme «IlepBoHavyanbHble XMMHYECKUE MOHATHSD)
Bapuanrt 1

1. Paccuwnraiite OTHOCHTENBHBIC MOJIEKYIIsIpHBIE Macchl BemiecTB: NaSOs, CO,. Onpenennte MaccoByro
nomto kucnopoaa B Beniectse COx.

2. IlpounTaiite TekcT 3aganusi. HaiiiuTe B TeKCTE TP NPEIJIOKEHUA, COAEPKAIIUX PaKTHYECKHE
OMMOKHA. 3anMIINTe 3TH NPeAJI0KeHUA/(PparMeHThbl, HCIPABMB HalileHHbIe Bamu omuoku.
IucbMeHHO 000CcHYIiTe 0JHO U3 TPEX MCTIPABJIEHUIA 0 CBOEMY BbIOOPY € TOUKH 3PeHUsS] XMMHH.
Co0u1r012iiTEe HOPMBI JTUTEPATYPHOM NUCBMEHHOI peYM, NUIIUTE AKKYPATHO U Pa300p4uBo.

1. KaxxmoMy MHIMBHIYaIbHOMY BEIIECTBY IPHCYIIA ONpPeIeIEHHAs YHUKAIbHAS COBOKYITHOCTD CBOMCTB. 2.
PaboTa xuMuKa 4acTo 3aKII04YaeTCsl B oNpeaesicHr (GU3MUECKUX M XUMUYEeCKUX CBOUCTB BemiecTs. 3. [Ipu
HU3YUYCHHU WIN U3MCPCHUHN (1)I/I3I/IIICCKI/IX CBOCTB BCIIECTB UX XUMHYECKHI COCTaB YaCTHYHO U3MeHseTcs. 4.
Tak, pU3n4ecKUMU CBOMCTBaMH BEILECTB SIBIISIFOTCS: LIBET, OJIECK, 3aIaX, BKYC, TBEPIOCTh, TEMIIEPATYPHI
IJIaBJICHUA U KUIICHUSA, IIJIOTHOCTDL M AP. 5. HpI/I OIMMCaHMHU BCUICCTBA IPUHATO YKa3bIBaTh YCJIIOBUA
(Temrieparypy, JaBI€HHE), IPH KOTOPBIX OBLTH OTPEENIeHBI ero pu3ndeckue cBoiicta. 6. Ilpn xuMmudaeckmx
mpolieccax aToMbl HCXOAHBIX BEUIECTB pa3pyIaloTcs. 7. XUMHUYECKHE PEAKI[H COMPOBOKIAIOTCS
BHCIIHMMU NPU3HAKAMU: BBIACIICHUCM HJIU MOTJIOIEHUEM SHEPIrUH, BhINIAJJCHUCM HUJIUW PACTBOPCHUCM OCa/lKa,
TIOSIBIICHHEM 3aliaxa, I3MEHEHHEM OKpacKu, oOpa3oBaHueM Taza. 8. IlmaBiieHne Bocka P TOPEHUHU CBEUU
— ¢usnveckuit mpouece. 9. [losiBiaeHME My3BIPHKOB BO3IyXa IIPH HArpeBaHUH BOJIOTIPOBOTHON BOJBI
CBHJICTENILCTBYET O MPOTEKAaHUU XMMHUYECKOTO Iporecca.

3. PaccraBbTe KO GUIMEHTHI U OMIPECTUTE THIT XUMHUUECKON PEaKIiH:
a) ZnSO4 + Mg — MgSOs +Zn r) Li +O2 — LixO

0) CaCO3z — CaO + CO> 1) SnO + H, — Sn +H,0

B) BaCl, + Pb(NOs), — PbCl, + Ba(NO3) 93

4. OnpenenuTe BAIGHTHOCTH 3JIEMEHTOB B CIICTYIOIINX COCTUHCHUSIX:

MgO, Fe203, CasNz, PH3, K>S

Bapuanr 2

1. Paccuwnraiite oTHOCHTENBHBIE MOJIEKYIIsipHBIE Macchl BemiecT: NasPOs, SO.. OnpenenuTte MaccoByro
J0J10 cephl B BemectBe  SOa.

2. IlpounTaiiTe TekeT 3agannus. HaiiquTe B TekcTe TP MpeIi0:KeHUs1, COEPKAINUX (PAKTHIECKHE
OmMMOKHA. 3aNMIINTe 3TH MPeUI0KeHHA/(PparMeHThbl, HCIPABMB HaiileHHbIe Bamu ommokm.
IIucbMeHHO 000CHYIiTe 0JHO U3 TPEX MCTPaBJIeHHUIl 0 CBOEMY BbIOOPY € TOUKHU 3peHUs] XMMHH.
Co0aro1aiiTe HOPMBI JTUTEPATYPHON MUCHMEHHON peYH, MUIINTE AKKYPATHO U pa300p4YnBo.

1. Ilpexxme gyem mM3ydaTh U ONMMCHIBATH CBOMCTBA BEIIECTBA, €T0 HYXKHO BBIIEIUTH U3 CMECH M OUYUCTUTH OT
npumeceil. 2. B cMmecsx cBOMCTBa OTAENBHBIX BELIECTB U3MEHSIOTCS. 3. DTO MOKHO MPOBEPUTH OMBITHBIM



myTéM. 4. B0o3bMEM cephblil MOPOIIOK — KeJIe30 U KENTHIA MOPOIIOK — cepy. 5. CMelar 00a MopoIka,
MOJIyYMM CEPOBATO-KENTYIO OAHOPOJHYIO CMECh, B KOTOPOH YaCTHILIbI XKeJIe3a U Cepbl BUIHBI
HEBOOPYXEHHBIM Ii1a3oM. 6. IToaoxkuM menoTky 3Toil cMecH B BOAY U pa3MeniaeM. 7. Bemectsa pasnensres:
KPYIHUHKH XKEITOT0 MOPOIIKA BCIUIBIBYT Ha IIOBEPXHOCTHU BOBI, @ KPYIIMHKH JKeJIe3a OCSAYT Ha THO, TaK KaK
IUIOTHOCTB JK€JI€3a MEHbIIIE INIOTHOCTH BOAbL. 8. [loMecTuM ocTaTok cMecH Ha JIUCT Oymaru, HaKkpoem
JOpYTUM JIUCTKOM OyMaru ¥ OpuUOIM3UM K HeMy MarauT. 9. KpynuHku kenesa mpUTSHYTCS (CKBO3b
Oymary) K MarHuTy, a cepa OCTaHEeTCs] Ha HIDKHEM JICTe Oymare.

3. PaccraBbTe KOS(b(l)I/ILII/IeHTI)I " OMNpPEACTIUTC THUIL XUMHYECKOM pCaKkuuu:
a) MgSO, +KOH — A + K3SO4 r) Pb(OH)2 — PbO + H20

6) SnCl, + KOH — KCI + Sn(OH); 1) Na+ S — Na,S

B) Zn + Cu(NOs); — Zn(NOs3), + Cu

4, Onpenenute BAJICHTHOCTh 3JIEMEHTOB B CIICAYIOUINX COCTUHCHUSX

Mn207, K3N, CUFz, Cles, HBr

Kpurepun onenuBanus: 1 3amanne 3 6amna, 2 3amanue 5 6ammoB, 3 3amanue 5 6anos, 4 3aganne 5 6ayIOB.
Hroro: 18 6amnos. Onenka «5» ot 15 6amnos, «4» ot 11 6amios, «3» ot 9 0amtoB. Menbiie 9 0au10B
OLIEHKA «2).

Kputepun onenku 2 3aganns
Kpurepuii 1. [IpaBunbsHOCTh OTBETA

BepHo 3amnucanb! ueTkIpe eMenTa oTBeta 4 .BepHo 3amucaHbl TpH dIeMeHTa oTBeTa 3. BepHo 3amucaHs
IIBa dIIeMeHTa oTBeTa 2 .BepHo 3ammcaH ouH 31eMeHT oTBeTa 1. Bee anmeMeHThI oTBeTa 3anicanbl HEBEPHO

0.
Kpurepuii 2. PedeBoe odhopmiienne oTBera 24

1 Ga mo KpuTepHio 2 MOXKET OBITH BBICTaBICH TOJBKO B CiIydae, €CIIM MO KPHTEPHIO | BBHICTABICHO HE
MeHee 1 6amia .KadecTBo nmucsMeHHON peyul He 3aTpyAHAET HIOHUMAaHH CMbICa pa3BEPHYTOrO OTBETa (peyub
COOTBETCTBYET KPHUTEPUSM TOHSTHOCTH, JIOTHYHOCTH, MPABUIBHOCTH / pedb COOTBETCTBYET HOPMaM
JIUTEpaTypHOTO si3bIKa) .1 Hu3koe KadecTBO MUCBMEHHOM pe4M 3aTpyJHSET MOHMMaHHE CMbICIA
pasBépuytoro orsera ()

MaxkcumanbHbIi 02511 S
KonTtpoabHas padora 2 no teme «Bosayx.Kucaopoa. Bonopoa.Kucnorer.Bona,OcHoBanus»
Bapmuanr 1

1. IlpounTaiiTe TekcT 3aganus. HaiinuTe B TekcTe TPM MpesIoKeHHs, coAepKaIUX paKTHIECKHEe
OMMOKHA. 3anMIINTe 3TH MPeI0KeHHA/(PParMeHThl, HCIPABMB HalileHHbIe Bamu ommoku.
IInceMeHHO 000CHYITE 0JHO M3 TPEX MCIPABJIEHHUIA 10 CBOeMY BBIOOPY € TOYKH 3peHUs] XMMHH.
Co0aro1aiiTe HOPMBI TUTEPATYPHON MMCHMEHHOH peyH, MHIINTE AKKYPATHO U pa30op4YMnBo.



1. B Hacrosiee Bpemsi BOJOPOJ — CaMblil paclipoCcTpaHEHHBIN 31eMeHT Ha 3emite. 2. B ycrnoBusx 3BE3IHBIX
TeMIieparyp (Hampumep, Temmeparypa nosepxuoctu Connra coctasisger ~6000°C) Bomopoa CymecTByeT B
BUJIC TUIA3MbI, B MEXK3BE3THOM IPOCTPAHCTBE ATOT 3JEMEHT CYIIECTBYET B BHJIC OTIACIBHBIX MOJICKYJ,
aTOMOB, MOHOB M MOXET 00pa3oBBIBATH MOJEKYJSpHBIE 00naka. 3. MaccoBas A0 BOZOPOa B 3eMHOM
Kope cocTasisieT 1%, 3To gecsThiil o pacnpocTpanénnocTr saeMeHt. 4. Bomopon (H 2) — mipu 0ObIYHBIX
yCIIOBUSIX Ta3000pa3HOE BEIIECTBO, Oe3 IBETa, 3alaxa M BKyca, HAMHOTO TsDKenee Bo3ayxa. 5. B cmecu c
BO3IyXOM M KHCJIIOPOZOM OH TOPIOY M KpalHe M0Kapo- | B3phIBOOMAaceH. 6. B XUMIUYECKHUX peakiusax
BOJIOPOJI, KaK MPaBWJIO, BRICTYIIACT B POJIM BOCCTAHOBUTEIIA, T.€. OTAAET 3eKTpoHbl. 7. Tak, Hampumep, B
pesynbraTe peakiuu ¢ okcunom meau(1l) oopasyercs ruapoxcun meau(Il). 8. Bomopon B naGoparopuun
MOJTy4alOT B3aUMOICHCTBHEM METAIJIOB, HAIIPUMEDP MEIH C COJSTHON KUCIOTON. 9. [Ipn 3TOM ra300TBOIHYIO
TPYOKY JIep:KaT OTBEPCTUEM BBEPX.

2. B 150 r Bogs! pactBoprim 75 T conmu. Onpeneinte MacCOBYIO JIONIO COJIM B TIOYYEHHOM PacTBOPE.

3. PaccunraiiTe KOMHYECTBO TETIOTHI, KOTOPOE BBIIEIHUTCS TpH cropaHuu 10 Mo yriis mo
TEPMOXUMHYECKOMY YPABHEHUIO PEAKIIUHA

C+0,=C0;+ 393,5 k]I
4. Kakoii obbeM (H.y.) 3aHuMaroT 15,36 T SO,? CKOBKO MOJIEKYI ra3a CoAepKuTcs B 3Toi macce SO2?
Bapuanr 2

1. TpounTaiiTe Texct 3aaanus. Haligute B TeKcTe TPH NpPeII0:KeHUs], COAEPKAIIUX PaKTHIECKHE
OIMOKHU. 3anMIINTe 3TH NPeNI0KeHHA/(PparMeHThl, HCIPABMB HaliieHHbIe Bamu omuokm.
IMucbMeHHO 000CHYITEe 0HO U3 TPEX UCIPABJICHUH 10 CBOeMY BBIOOPY € TOUKH 3PEHUS] XUMUH.
Co0arogaiiTe HOPMBI JTUTEPATYPHON MUCHMEHHON peYH, MUIINTE AKKYPATHO U Pa300p4YMBO.

1. Kucnopox (O2) — mpu 00BIYHBIX YCIOBHSX ra3000pa3HOe BELIECTBO, O3 3amaxa, HeMHOTO TsDKeIee
BO3JlyXa, IUIOXO pacTBOpuMoe B Boze. 2. Kuciopox BXOIUT B cocTaB BO3yXa, 00BbEMHAS 10 B KOTOPOM
nocturaet noutu 78%. 3. MMeHHO kuciopo obecneynBaeT NpoTEKaHUE IpoLecca AbIXaHUs y PACTeHUH U
XKHUBOTHBIX. 4. Kuciopos — akTUBHOE BELIECTBO, CIIOCOOHOE PEarupoBaTh C MPOCTHIMU U CIOKHBIMU
BEIIECTBAMU: METaJlIaMH, HEMETaJJIaMH, BOJOPOJHBIMU COEAMHEHUIMHU HEMeTalsioB u Ap. 5. Tak,
HanpuMep, Py B3aUMOAEHCTBUU KUCIOPOAA C BOAOPOIOM 00paszyercst BoAa: pealaﬁ/m COITPOBOKAAETCS
BBbIJIETICHHEM SHEPIHH, T.€. SBIISETCS 3HA0TepMHUYECKOd. 6. OCHOBHBIM JIaOOPATOPHBIM CIIOCOOOM
HOJIy9YEHHs] KHCIIOPO/ia B 1a00PaTOPHH SIBIISICTCS TEPMUYECKOE pasiioxkeHue nepmanranara kanus (KMnOg ).
7. Jlns cobupaHus KUCIOpOo/ia B XUMUYECKHUI CTaKaH ra300TBO/IHYIO TPYOKY HAINpPaBIISIOT OTBEPCTUEM
BBepX. 8. B mpupoze kuciaopo odpasyercst B pe3ynbrare nporecca GOTOCHHTE3A.

2. Kakast Macca ruZipoKCHia HATpHUs ¥ BOAbI IoTpedyeTcs miis npurotosieHus 80 r ee 40% -Horo pacteopa?

3. PaccunraiiTe KOIMYECTBO TEIUIOTHI, KOTOPOE BBIACIHUTCS IPH CTOPaHUH § T BOAOPOAA 110
TEPMOXUMHYECKOMY ypaBHeHUIO peakinn 2H; + Oz = 2H,0 + 285,8 xJlx

4. Paccuuraiite Maccy 1 00beM (H.y,) 1, 806 - 10%° monexyn NO,.

Kputepun ouenku 1 3aganns

Kpurepwii 1. IlpaBuinbpHOCTS OTBETA



BCpHO 3alrCaHbl YCTHIPC 3JICMCHTA OTBECTA 4 .BepHo 3alMcaHbl TPU 3JICMCHTA OTBCTA 3. BepHO 3allMCaHbI
JBa 3JICMCHTA OTBCTa 2 .BCpHO 3allFCaH OJIMH 3JIEMEHT oTBeTa 1. Bce ajeMeHTHI oTBeTa 3amrucaHbl HEBEPHO

0.
Kpurepuii 2. PeueBoe oopmitenne oTBeTa

1 Gamn mo KpuTepuro 2 MOXKET OBITh BBICTAaBIEH TOJBKO B CIIydae, €CIM MO KPHUTEPHIO | BBICTaBICHO HE
meHee | 6ama .KadecTBo mucsMeHHON peyun He 3aTPyAHAET HOHUMAHUS CMBICIA pa3BEPHYTOTO OTBETA (peUub
COOTBETCTBYET KPUTEPUSM IMOHSATHOCTH, JIOTHYHOCTH, MPABWILHOCTU / PEeUb COOTBETCTBYET HOpPMaM
JTUTEpaTypHOTO s3b1Ka) .1 Hu3koe kadecTBO MUCHMEHHON pedr 3aTpyAHSET MOHMMAaHWE CMBICIA
pa3BépHyToro orera 0

MaxkcuMasibHblii 0aj1a 5
2 3amanue 1o 2 6amwios, 3 3amanue 1o 1 6amia, 4 3amanue 2 6amwia. Mroro: 10 6amwios.

Ot 9 6amtoB «5», oT 7 6aioB «4», 0T 5 0amIoB «3».

KourpoabHast pabora 3 o teMe « OCHOBHBbIE KJIACCHl HEOPraHMYECKUX COeIMHEHUI1.)

Bapuanr 1

1. BemmumuTe oTaensHo GopMyIIsl KHCIOT, OCHOBAaHUH, cosel u okcrunoB. Hazosute Bce BemectBa: HNO,
NasPOys, Cl20s, Cu(OH)2, CrO, Alx(SO.)s, HI, RbOH. YkaxuTe K KakOMY KJIACCy KHUCIIOT, OCHOBAHHH, COEit
Y OKCHJIOB OTHOCHUTCS Ka)kJI0€ BEIIECTBO.

2. OcyIecTBUTE IENOYKY IIPEBPAIECHU:
Mg — MgO — Mg(NQOs); — Mg(OH); — MgO

3. C xakuMHu W3 TIEPEUUCIICHHBIX BeIeCTB OyJIeT B3aUMO/ICHCTBOBATh TMAPOKCH HATpUs: okcun cepsl (VI),
Hutpar 6apus, okcua xpoma (1), pocdhopnas kucnora, cyappum cepedpa, OKCHT Ygiepona (IV)? IlpuBeaute
MOJICKYJISIpHBIE YPaBHEHHS PEAKITUH.

4. Ompenenure 00beM BoAOpoaa (H.y.) BOAOPOAA, KOTOPHIH BBIISIUTCS B PE3yJbTaTe PEaKIH 3aMEIICHHS
MEXTy COJISTHOU KHCITOTOU U 4,8 T MarHus.

Bapuant 2

1. BeimumunTe oTAenbHO GOPMYITBI KUCIIOT, OCHOBAHHM, coiell u okcnaoB. HazoBuTe Bce BeliecTna:
Ba(OH);, Na;O, HCI, Cr(OH)s, SO, H2SO4, KBr, CuCOs. YkakuTe K KaKOMY KJIacCy KHCIOT, OCHOBaHHIA,
COJIEI M OKCH/IOB OTHOCHUTCS Ka)K/I0€ BEUIECTRO.

2. OcyIecTBUTE IENOYKY IPEeBpPAIECHUT:
S —- S0O; —- H,SO; — Na,SO; — SO,

3. C KaKuMHM U3 NIEPEUMCIICHHBIX BEIIECTB OYyIET B3aUMOICHCTBOBATL OKCH/T Kanblins: okcu dochopa(V),
a30THas KHCJIO0Ta, TUAPOKCU KaJusl, cynbdaT HaTpusi, okcun yriaepona (IV), okcun azora(1l)? Ilpusenure



MOJIEKYJISIpHBIE YPaBHEHMSI PEAKIIHI.

4. Kakyro Maccy MeI MOXKHO MOJIYYHUTh B PE3YJIbTAaTe PeaKiiy 3aMeleHus Mexay okcuaom meau(Il) u 5,6
1 (H.y.) Bomopozaa?

Kpurepun ouenuBanus: 1 3aganue o 8§ 6aios, 2 3aganue a0 4 6ayios, 3 3amanue a0 3 0anos, 4 3ai1aHue
1o 3 6amios. Mtoro: 18 6amnos. Ouenka «5» ot 17 0amios, orieHKan4» ot 13 0amios, omeHka «3» oT 9
OaJIoB.

KonTpoabnasa padora 4 mo Teme «llepmoguyeckmii 3axkon um Ilepmommueckas cucreMa
xumudeckux djaemeHToB .. Mengeneea CTpoeHne aToMoB. XHMHYECKasi CBSI3b.
OKHCANTETBHO — BOCCTAHOBUTEJbHbIE PeaKIUID)

Bapmuanr 1

1. Ompenenure YKUCIO >IEKTPOHOB, IPOTOHOB U HelTtporoB s wactuir: >°Cl, *'Cl, ¥'Cl- . [lna oanoii u3
YaCTHIl HATMIIIATE 3JIEKTPOHHYIO KOHDUTYPAIIHIO.

2. Omnpenenure tun csa3u B BemectBax: NaCl, Cly, SCI . TIpuBeaute cxemy 00pa30BaHHs CBSI3H IS
J000T0 U3 BEIIECTB.

3.0mnpenenuTte CTEEHN OKUCICHHSI AJIEMEHTOB B cienyroinux coeauneHusx: LizCOs, HoOz, N2O, KaCrOy,
S0..

4. CocTaBbTe ypaBHEHHUE PEAKIIMU METOIOM 3JICKTPOHHOTO Oananca. OnpeaeuTe OKUCIUTENb U
BOCCTAHOBUTEIb:

CuS + O, — CuO + SO;
Bapuanr 2

1. OnpenenuTe 9UCIIO 3NEKTPOHOB, IPOTOHOB M HEWTPOHOB s yacTuil: 2K, K, 3°K* | Jlns oanoii u3

YaCTHUIL HAIMIITUTE IEKTPOHHYIO KOH(HUTYpaIHo. 27

2. Omnpenenute Trn cBsizu B BemectBax: PCls, O,, CaCl, . [Ipusennte cxemy 00pa3oBaHus CBSI3U IS JTFOOOTO
W3 BEIECTB.

3. OnpesienuTe CTENIEHH OKHUCIICHHS 3JIEMEHTOB B cieayronux coequuenusx: BaCOs, PHs, Cl,0s, KMnOs,
PbO..

4. CocTaBbTe YpaBHEHUE PEAKIINH METOIOM JIEKTPOHHOTO OanaHca. OnpenennTe OKUCIUTENb U
BOCCTaHOBUTEIIb.

Na,SO; + Cl, + H,O — Na,SO, + HCI

Kputepuu onenuBanus: 1 3aganue 1o 5,5 6aiios, 2 3aganue 10 4 6ayios, 3 3aganue 10 5 6aos, 4 3a1aHue
10 3 6amnos. Utoro: 17,5 6auioB. Ouenka «5» oT 16 0amios, onieHka «4» ot 12 6aioB, oneHka «3» ot 8
0asos.



KHNMuI p151 9 kj1acca mo XHuMHH

Koutpoannasi padora 1 mo teme «OCHOBHBIE 3AKOHOMEPHOCTH MPOTEKAHUSI XUMHYECKHX
peakuuii. JJIeKTPOJUTHYECKAS] JUCCONNANUA. XMMUYECKUE PeaKIIUu B PAaCTBOPax»

Bapuanrt 1
1.CxopocTh XMMHUYECKON peaKIUU
MgCO; + 2HCI = MgCl; + CO; + H,0O
MO>XKHO YBEJIUUHUTH TIPH HOMOIIN
1) JloGaBnenusi kapOOoHATa MarHust
2) U3amenbueHus kapOoHATa MarHus
3) IIpmMeHneHMs KaTaau3zaTopa
4) VBennueHMs KOHIEHTPAIMH COJSHOM KHUCIIOTHI
5) VYBenuyeHUs KOHLECHTPALMU XJIOPHUIA MarHus.
Bri6epuTte 2 nmpaBUIIBHBIX OTBETA.

2. JlaTh MOMHYIO XapaKTEPUCTHKY PEAKIMHU TI0 TUIaHy: a) YUCIIO yYacTBYIOIIUX B PEaKIMU BEIIECTB; 0)
M3MEHCHHUE CTCIICHU OKUCIICHUS DJIEMEHTOB; B) TEIUIOBOM 3()(EKT; T) OJHOPOTHOCTh CPEABI; 1) Y4acTHE
KaTajam3aTopa; €) oOpaTUMOCTh Iporecca

N2 + 3H, < 2NH; +Q

3. 3amonHATE TaONHILy, pacIpeieNB BEIECTBA B COOTBETCTBYIONINE KOJIOHKH:

ONEeKTPONUTHI Heanexrponutsl

CUJIBHBIE clta0ble

Bemiecta: caxap, cepHast KHCIIOTa, CyIb()HUI CBUHIIA, THAPOKCH]I HATPHSI, CEPOBOJIOPOIHAS KHCIIOTA, HUTPAT
menu (11).

4. 3aKOHYUTE CXEMBbI BO3MOKHBIX peaKuHﬁ, MMPUBEANTE JIs1 HUX MOJICKYJISIPHBIC, IOJHBIC U COKPAICHHBIC
HWOHHBIC YPABHCHUA!

a) KNO3;+ HCI — F) A|2(804)3 + KBr — 28
B) NaOH + ZnCl; — n) Mg(OH), + H,SO4 —

B) Cul; + AgNO; — e) MnCl; + Ba(OH); —

Bapuanr 2

1. CkopocTh XUMHUYECKON peakiun

C+ O,= COy

MO’HO YBETHYUTH MTPH TOMOIITH
1) NOBBIIEHNS TEMITEPATYPhI
2) W3MENbUCHHUS YIS
3) npUMEHEeHHUs KaTaau3aTropa
4) yBenuveHHs KOHICHTpanuu okcuaa yriaepoaa (1V)
5) mNOHMKEHUS KOHIIEHTPALMH KUCIOpoaa
Bribepute 2 npaBUIBHBIX OTBETA.




2. JlaTh TIOJHYI XapaKTEPUCTUKY PEaKIWU MO TUIAHYy: a) YUCJIO YYacTBYIOIIMX B pPEaKIMU BEIIECTB;0)
M3MEHEHHUE CTETIeHNW OKHCIIEHHUS DJIIEMEHTOB; B) TEIUIOBOH 3((eKT; T') OJHOPOTHOCTH CPENBl, M) y4acTHe
KaTam3aTopa; €) o0paTUMOCTh Iporiecca

2NO + Oy < 2NO; +Q

3. 3anonHuTe TabIHILy, PACTIPEICIUB BEIIECTBA B COOTBETCTBYIOIUE KOJOHKH:

BJ'ICKTp OJIUTBI HEBJICKTPOJIUTHI

CUJIBHBIE ciia0ble

BeiectBa: a3oTHast KHCIIOTA, THAPOKCH Oapus, hocdar Kanus, KpeMHHAEBasE KUCIO0Ta, BOJAHBINA PacTBOP
ammuaka, xiopun xesesa (111).

4. 3aKOHYMTE CXEMBl PEAaKLMi, IPUBEIUTE AJISI HUX MOJIEKYJIAPHbIE, IOJHbIE U COKpPAIIEHHbIC HOHHBIE
YpaBHEHUS:

a) AgNOs; +KCl — 6) CuSO, + Ba(OH), —

B) MgCOs + H,SO4 —

Kputepun: 1 3aganne no 2 6awios, 2 3aganue no 3 6amwios, 3 3amanue no 3 6amnos, 4 3aganne — 6 Oarra.
Maxkcumym 14 6anmnos. 7-9 6amnoB — «3», 10-12 6amnoB — «4», 13-14 6amioB — «5».

KonTposbHas padora Ne2 mo teme « HemeTa/lsibl M UX COeIMHEHHSD.

Bapuanr 1

1.YcTaHOBHTE COOTBETCTBUE MEKIY UCXOAHBIMH BELIECTBAMH U IPOLYKTOM PEAKIIMH, COAEPKAILUM
KPEMHHU.

Wcxonnble BemecTBa [IpoayxkT peakuuun
A) Si + Mg 1) SiH4
B) Si + NaOH(p-p) 2) H2SiO3 29
B) SiO, + Mg 3) Na,SiOs
4) Mg.Si
5) Si

2.3amummure YpaBHCHUA peaKLII/Iﬁ IEPEX0J0B:
S — FeS — SOz — SOs — HzSO4 — BaSO4
I[JIH PCaKuu HOHHOT' O oOMeHa coCcTaBbTE HOHHOE YpaBHCHHE.

3.YpaBuars cxemy OBP MeTomom anekTponHOro Oananca:

Cu + HNOs( xonm. ) — Cu(NOs), + NO, + H,0O
4 Beruucnute 0o0beM amMmuaka (H.y.), KOTOPBIA MOXKHO MONyduTh HarpeBas 20rxjopuia aMMOHHS C
TUAPOKCUIOM KaJIbITHS, €CITH OOBEMHBIN BBIXOT aMMHaKa cocTaBisieT 98%7

Bapuant 2

1. YcTaHOBUTE COOTBETCTBHE MEXKY KUCIOTAMH M NMPOAYKTAMHU UX B3aUMOAEHUCTBUS C MEJBIO.
Kucnortsl IIponyKkThl B3anMOAEHCTBUSA

A) HzSO4 (KOH]_I.) 1) CU(NOa)z, NOZ, Hzo

b) HNO3 (xoH11.) 2) CuSQg4, SOz, H20

B) HNO3 (pa36.) 3) CU(NO3)2, H,

4) CU(NO3)2, NO, H,O




5) CuSOs, H2

2.3anuIuMTe ypaBHEHHS PeaKiyii IepexooB:
N, — NH; — NO — NO; — HNOz; — Cu(NOs),
JI11sl peakuy HOHHOTO 0OOMEHA COCTaBbTE HOHHOE YPAaBHEHHE.

3.¥Ypasusare cxemy OBP mMeTonoMm anekTpoHHOr0 OanaHca:

Cu + HNOs( pa36.) — Cu(NOs3); + NO + H,O

4.Kaxoif 00beM YTIIEKHCIIOTO ra3a MPOIYCTHIIN Yepe3 «HU3BECTKOBYIO BOIY», €CIIH MPH STOM BBIMANO 15 T
0caJika, YTo coCTaBisieT 75% OT TEOPETUYECKUA BOZMOKHOTO?

Kputepun: 1 3amanue no 3 Oamwios, 2 3amanue no 7 Oawios, 3 3amanue no 3 Oamwios, 4 3amaHue 10 3
6amioB. MakcumyMm 16 6amnoB. Ot 8 1o 11 6amnoB «3», oT 12 1o 14 «4», ot 15 mo 16 «5».

Kounrpoabnas padora Ne3 o teme « Merasibi».
Bapmuanr 1

Al. DneKTpOHHOE CTPOCHUE NOHA KaJIbLIUS
1) 28, 8E, 8€, 2¢ 3) 28, 8¢. 8¢
2) 28, 88, 28 4) 28, 8¢. 68
A2. Kene3o B3aUMOJICUCTBYET C KAXKIBIM U3 IBYX BEILIECTB
1) consHas KHCIOTA U XJIOP
2) XJIOPU JIUTHS ¥ TUAPOKCH]] KaJIHs
3) cepHas KHUCIIOTA ¥ OKCH/] ATFOMHHHS
4) cynbdar meau(ll) u kapOoHAT KaIbIHs
B1.Bribepute 1Ba NMpaBUIIEHBIX OTBETA.
B psly XUMHUYECKHX 3JIEMEHTOB
Al - Mg - Na
1) yBeIMYMBAIOTCS PaJHyChl ATOMOB XUMHYECKHX HJIEMEHTOB
2) yBEIMYMBACTCS YHCIIO JICKTPOHOB BO BHEIIHEM HEPTeTHYECKOM YPOBHE
3) yBeNIMYMBAIOTCS 3apsiIbl sIEp ATOMOB
4) yCHIMBAKOTCSI BOCCTAHOBHUTEIIbHBIC CBOICTBA 30
5) yMeHbIIaeTCs YUCII0 SHEPreTUIECKUX YPOBHEH
B2. YcraHoBHTE COOTBETCTBHE MEXIY HCXOAHBIMH BEIIECTBAMH M IPOYKTaMH PEAKIINH.

HcxomHble BemecTra [TpoayKTHI peakiiuu
A) Al + NaOH + H,0 1) AI(OH)s,H:

B) Fe + H,SO. 2) Fe2(SO4)3, H

B) Cu + AgNO; 3) FeSO4, Ho

4) Na[AI(OH).], H2
5) Ag, CU(NOz)z

C1. 3anumute ypaBHEHUs peakIuiil sl IePexX0/I0B:

Fe — FeCl; — Fe(OH); — Fe;0O; — Fe — FeS

Onny u3 peaknmii paccmorpute B cBete OBP.

C2. PaccunraiiTe, kakas Macca HUTpaTa MarHus MOJYYUTCS TIPH B3auMoaeiicTBuu 20r OKCHIa MarHus C

pacTBOpoM, cosiepkamuM 94,5 T a30THOU KHCIIOTHI.

Bapuanr 2



Al. Yucsio HEHTPOHOB M MPOTOHOB B M30ToIE “2Ca
1) 20 u 20 3)20mu 22
2)22u 20 4) 20 40
A2. AmoMUHAI B3aUMOJCHUCTBYET C KaXIbIM U3 IBYX BELICCTB
1) cepa 1 KOHLEHTPUPOBAHHAS A30THAS KUCIIOTA
2) OpoM M KOHIICHTPUPOBAHHAs CEPHAsk KHCIOTa
3) consHas kucnora u okeup xernesa (1)
4) oxcup yriepona (IV) u asor
B1.Bri6epurte nBa mpaBUIBHBIX OTBETA.
XUMHYECKHUI SIEMEHT, B aTOME KOTOPOTO paclpeieIeHHe 110 oM 28, 8§, 28

1) wuMmeeT sIPKO BHIPAKEHHbBIC METAIUINYECKUE CBOMCTBA
2) TPOSBISIET B COSANHEHHSX TOJIBKO OTPULIATEIBHYIO CTEIIEHb OKUCIICHHS
3) c HeMmeTa/ulaMu 00pa3yeT COEAMHEHHUS C KOBAJICHTHOMH CBS3bIO
4) o0Opasyer BBICIIHIA OKCHJ C SIPKO BHIPAKCHHBIMH OCHOBHBIMH CBOWCTBAMHU
5) o6pa3syer jeTydee BOJAOPOAHOE COSTMHCHUE
B2. YcTanoBuTe COOTBETCTBHE MCKAY HWOHHBIMU YPAaBHCHUAMHU U UCXOJHBIMU BECUICCTBAMU

HouHble ypaBHEHUS HcxonHeie BemecTBa
A) Cu?* + Fel = Cu® + Fe?* 1) CuCOs, Fe
B) CuO + 2H* = Cu?* + H,0 2) CuCl;, NaOH
B) Cu?* + 20H" = Cu(OH); 3) CuO, H,S04
4 Cu(OH),, HCI
5) CuSOq, Fe

C1. 3anummurte ypaBHEHHS peakiyui sl IePeX010B:
Fe — FeCl, — Fe(NO3); — Fe(OH); — FeO — Fe
Onny u3 peakuwmii paccmorpute B cBete OBP.

C2. Brruucaure mMaccy coiid, KOTopas o0pa3oBajiach MPH B3aMMOJCHCTBUU 2, 7 T aliOMHHHUSA C OpoMoM
maccoii 40 r.

Kputepun: Al - 1 6amr, A2 - 1 6amn, B1- 2 6amna, B2 -3 6amna., C1 — 7 6amios, C2 — 4 6aia. Makcumym
18 6amtoB. 9-12 6amn0B — «3», 13-16 0amioB — «4», 17-18 0amioB — «5». 31
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