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INOACHUTEJIBHASA 3AIINCKA

®denepanbHas pabodas mporpaMma Mo XUMHUHU I OOYHAIOIIMXCS C 3aJIepKKOU
ncuxuyeckoro pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0O0pa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe DenepallbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obmiero ooOpaszoBanusi (IIpmxaz Mwunnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOTO OOITETO 00pa30BaHUS I OOyYarOIIMXCS C
OrpaHUYECHHBIMA BO3MOXKHOCTAMH 3710poBbs (IIpuka3 Munnpocsenienust Poccun ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil MporpamMMbl OCHOBHOTO OOIIETO
oOpazoBanus 10 ydeOHOMYy mpenMmery «Xumusi», DenepaabHOM MNPOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpelesIeHHbIX IO KJaccaMm MpOoBEpsSeMbIX TpeOOBaHUU K
pesynapraram ocBoeHus denepanbHON aganTUPOBAHHOW 00pa30BaTENbHONW MPOrPaMMBbI
OCHOBHOTO oO0miero oOpa3oBaHMsl i1 OOYYaroIIMXCS C 3aJEpPKKOH IMCUXMYECKOro
Pa3BUTHS U DIIEMEHTOB COJIEPKaHUsI, IPEJICTABICHHBIX B YHUBEPCAIBHOM KOJU(BUKATOPE
no xumuu, KoHmenmuu npenogaBaHus ydeOHOro mpeaMera «XUMHS» B
00pa3zoBaTeNbHBIX OpraHuzanusx PO, peanusyomux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
MPOTPaMMBL.

YueOublii  mpeamer  «XHMHS» ~ BXOJUT B NPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHbIE MpPEAMETH». B cucTeMe eCcTeCTBEHHOHAYyYHOIo OOpa30BaHMS
XUMUS KaK Y4eOHBIM NMpeIMeT 3aHUMAaeT BaXKHOE MECTO B IMO3HAHMM 3aKOHOB IIPHUPOJIBI,
dbopMUpOBaHUM HAyYHOW KapTHUHBI MHUpPA, CO3JaHUU OCHOBBI XMMHUYECKUX 3HAHHM,
HEOOXOJUMBIX Il TOBCETHEBHOM XU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOrO Jis
YelloBeKa U OKpYyXkarolled ero cpeabl oOpa3a >KU3HU, a TakKe B BOCHUTAaHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3y4eHUs XUMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM  pabOThl TpPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIICHHBIX CBSI3€M XUMUU C IPYTHUMHU IPEAMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYaET B ¢€0s1 OCHOBBI HEOPTAHMYECKOW U OPraHUYECKONW XUMHH.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/IaHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4arOUIUXCsl U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHuu JaHHOTO Kypca MpeAcTaBiIeHbl OCHOBOMOJATAIONINE XUMUYECKHE
TEOPETHUYECKUE 3HaHWUS, BKJIIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUS, IPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCIIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€N yIIPABICHUS UMU
B LIEJISIX MOJYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUN COCTABIISIET aTOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MenneneeBa ¢ KpaTkumu
CBEICHUSIMU O CTPOEHUM AaToMa, BHUIAX XHUMHUYECKOM CBS3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYECKUX PEAKIUH.

B u3ydenun kypca 3HaUUTENIbHASL POJIb OTBOJUTCA XUMHUECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX M J1A0OpAaTOpPHBIX pabOT, OIMUCAHUIO PE3yJIbTATOB
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YUYEHUYECKOTO SKCIIEPUMEHTAa, COONIIOIEHUI0O HOPM M TIpaBHil Oe30macHoil paldoThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus 7aHHON MPOTpaMMBbI B MPOIECCe 00yUEHUs MO3BOJIUT 00YUYaIOIIUMCS
¢ 3IIP ycBOUTH KJIFOYEBBIE XUMUYECKHE KOMIIETEHIIMY U TOHATH POJIb U 3HAYEHNUE XUMUU
Cpeau Apyrux HayK O MPUPOJE.

N3yyenue xumuu crnocoOCTByeT (OPMHPOBAHUIO Yy OOYUYAIOMIMXCS HAYYHOTO
MHUPOBO33pPEHUSI, OCBOCHUIO OOIICHAYYHBIX METOJIOB (HaOJIO/IeHHe, HU3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHIO MNPAKTUYECKOTrO INPUMEHEHHSI HAYyYHBIX
3HAHWI, OCHOBAaHHOT'O HAa MEXXIPEIMETHBIX CBA3SX ¢ mpeaMeraMu « OKpY KAl MUP»,
«Duzukay, «buonorusy», «['eorpapus», «Matematnka» u GopMHpPyEeT KOMIIETEHIINH,
HE0OXO0UMBIE JJI TPOAOHKEHHSI 00pa30BaHus B 001aCTH €CTECTBEHHBIX HayK.

W3ydyeHne XuUMUU CIOCOOCTBYeT pa3BuTHIO y oOywatounuxcs ¢ 3IIP
NPOCTPAHCTBEHHOTO  BOOOpakeHUs,  (YHKIIMOHAJHHOW  TIPAMOTHOCTH, YMEHHS
BOCIIPUHUMAaTh W KPUTUYECKU aHAJIM3UPOBaTh HHGPOpPMAINIO, NPEICTABICHHYIO B
pa3nuuHbIX (opMax. 3HAYMMOCTb IpeaMeTa JJIs pa3BUTHS KU3HEHHOM KOMIIETEHLUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW XM3HHU; HABBIKOB 3/JI0POBOTO M 0€30MacHOro AJis
YeJloBeKa M OKpYXarollel ero cpeapl oopasa >kKM3HH; (POPMHUPOBAHUM HKOJIOTHUECKON
KYJBTYPBL.

[TporpamMma oTpaxaer coaepx aHHe OOy4YeHHUsS HpeaIMeTy «XUMHUS» C YYETOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvarouuxces ¢ 31IP. OBnanenune yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAECT ONPEACICHHYIO TPYAHOCTh JJIsl 00YYarolUXCs C
3I1P. DT0 cBsi3aHO C OCOOEHHOCTSAMU MBICIUTEIHHON NESITEIBHOCTH, IEPUOIUUECCKUMHU
KOJICOAHUSMU BHHUMAHUS, MaJIBIM 00BEMOM IMaMSITH, HEJOCTAaTOYHOCTRIO OOIIEro 3araca
3HAHWM, MOHWKEHHBIM ITO3HABATEIbHBIM HMHTEPECOM M HHU3KHM YPOBHEM pEUYEBOTO
pa3BUTHSL.

st mpeomosieHUs TPYAHOCTEH B U3YYEHUM YYeOHOro mnpeamera «XuMUs
HeoOxoaMMa ajganTaiusi o0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu 0O0y4aromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIAMETHBIX M  MEXKIPEIMETHBIX CBSI3€H,
IIOCTENIEHHOE YCJIOKHEHNE U3Y4aeMOr0 MaTepHaIa.

[Ipy wu3ydyeHHH XUMUU HEOOXOIMMO OCYIIECTBIISATh B3aUMOJEWUCTBHE HA
MIOJIMCEHCOPHON OCHOBE.

TeopeTndecknii MaTtepuang peKOMEHAYETCS HW3ydaTh B MPOLECCE MPAKTUYECKOU
JesATeNbHOCTH. BO3MOXKHO BBIJIEJIEHUE OTACIBHBIX YPOKOB HA PEIICHUE 3a/1a4 B CBSA3H CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranudeckoe eIuHCTBO
MPaKTUYECKOM M MBICIUTENBbHON JeATEeIbHOCTH OOyYarouIuxcsi Ha YpOKax XUMHUHU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMaHUE MPU U3YYCHUH XMUMHUH YAENAETCS U3YUYEHUIO «CKBO3ZHBIX)
NOHATUI U (OPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAHMSI MaTepHaa.

[enu u 3agaun n3ydeHus yaeOHOTro rnpeaMera « XUMHus»

OO0mme 1enu wu3y4YeHUs Y4eOHOro mnpeamMeTa «XUMHUS» TPEJCTaBICHBI B
denepanpHOM  paboueld mporpaMmMe OCHOBHOro obmero oOpazoBanus. OnHu
aKTyaJlu3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOIIETO
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oOpa3oBaHMsl, HAMPABIEHHOCTH OOYYCHHS HA PA3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIJIEKTa W o0miel KyiabTypbl. OOydeHHE YMEHUIO YUYUTHCA U
IPOJI0JIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OTHON U3
BaXHEHUIINX QPYHKIUN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ’xe, Kak W JJi1 HOPMATUBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIIUX OCHOBHYIO o0pa3oBaTeybHYIO porpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKKE 11€J1, KaK:

dbopMHpOBaHWE  WHTEIUICKTYaJbHO  PAa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYTHUYECTRBY, CAMOCTOSTEIILHOMY MPUHITHIO PEIICHHUH, CTIOCOOHOM aanTUPOBATHCS
K OBICTPO MEHSIOIIMMCS YCIOBHUSIM KU3HU;

HalpaBJICHHOCTh OOYy4YEeHHs Ha CHCTEMAarH4ecKoe NpPHOOIICHUE YydYalluxcs K
CaMOCTOSITEIIbHOM MTO3HABATEILHON JESITEIIbHOCTH, HAYYHBIM U TTPAKTUIECKUM METOJaM
MO3HaHUS, (POPMUPYIONTUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEHN K XUMUMU;

o0ecreyeHne yCiIoBHii, CIIOCOOCTBYIONMIUX MPUOOPETEHUIO 0OYHAIOIIIMMUCS OTIbITA
pPa3HOOOpa3HOW JESATENBHOCTH, IMO3HAHUS U CaMOIO3HAHUSA, KIIOYEBBIX HAaBBIKOB
(KJTIOYEBBIX KOMITETEHIIMM ), UMEIOIINX YHUBEPCATHHOE 3HAUCHUE JIJISI PA3IMYHbBIX BUIOB
JeSITeIbHOCTH;

dbopMupoBaHUE YMEHUM OOBACHSITH U OIIECHUBATH SIBJICHUSI OKPYKAIOIIEro MUpPa Ha
OCHOBAHHWH 3HAHUU U OTBITA, TTOJYYCHHBIX MPU U3YUYCHUU XUMHUH;

dbopMupoBaHue y O0Oy4YaIOMIMXCS TYMAHUCTHYECKUX OTHOILICHUH, MOHUMAaHUS
IIEHHOCTH XWMHWYECKUX 3HAHWHA A BBIPAOOTKH DKOJOTHUYECKH IeJIecO00pa3sHOro
MOBEACHUS B OBITY M TPYIOBOH NEATEILHOCTH B IENISIX COXPAHCHHS CBOETO 37I0POBBS U
OKpY>Karollel MPUPOTHON CPENBI;

pa3BUTHE MOTHBAllMKM K OOYYEHMIO, CHOCOOHOCTEH K CaMOKOHTPOJIO W
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHMSI OOIIECUETIOBEUCCKUX IICHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOG IS U HAMIPABICHHOCTH JAJIbHEHIIIEr0 00yUeHUSI.

Kypc HanpagiieH Ha penieHne CleayonmX 3a1a4, 00€CIeurnBarONINX PeaTn3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIHBHOCTHOTO TMOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUNA O
BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM MTPUMEHEHUH; OBJIAICHUE TTOHATUIMHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUHU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak o0JiacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XWMHUYECKHUX TIPEBPAIICHUN HEOPTaHWUYECKUX W
OpTraHUYECKUX BEMIECTB KaK OCHOBHI MHOTHX SIBJICHUW YXUBOW M HEXHBOW MPUPOIHI;
yIIyOJIeHHE TIPEICTABICHUA O MaTepruaJIbHOM €IUHCTBE MUPA;

OBJIaJICHNE OCHOBAMH XHMHUYCCKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTHBHO OIICHWBATh XWU3HCHHBIC CUTYallMH, CBSI3aHHBIC C XHMHCH, HABBIKAMH
0€30MmacHOro OoOpalleHus ¢ BEIIECTBAMHU, HCIIOIB3YEeMbIMU B TMOBCEIHEBHOW >KU3HU;
YMEHUEM aHAJIU3UPOBATh U TUTAHUPOBATH KOJIOTHYECKU O€30TIaCHOE MOBEJCHUE B IIEIISIX
COXPaHEHMUS 37J0POBBS U OKPYKAIOIIEH CPEIbI;

dbopMHUpOBaHUE YMEHUN yCTAHABIMBATH CBS3U MEXIY peallbHO HAOIIOIaeMbIMU
XUMUYECKUMH SIBJICHUSIMUA M TPOIECCAMH, TPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHATh



NPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK>Xe 3aBUCUMOCTb IPUMEHEHUS BEILIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYCHHUS BEUIECTB,
HAOMIOACHUST 3a WX MPEBPAIICHUSAMH TNPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
HKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPaTOPHOrO 000PYI0OBaHUS U TPUOOPOB;

dbopMUpoBaHUE TPEICTABICHUNA O 3HAYCHUM XHWMHUUYECKOW HAyKW U PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YKCIIE B MPEAOTBPALICHUN TEXHOTCHHBIX
1 DKOJIOTHYECKHUX KaTacTpod.

Oco0eHHocTH 0TOOpa M aJaNTALMH Y4e0OHOT0 MaTepHuaJia 0 XUMUH

OOyueHne y4eOHOMY MpeaMETy «XUMHUS» HEOOXOJUMO CTPOHUTHh Ha CO3JAaHUU
ONTUMAJIBHBIX YCIOBHH Jii YCBOEHHS MPOrPaMMHOTO Marepuana OOydaroIIUMHUCS C
3I1P. Bonbmioe BHMMaHHWE IOJDKHO OBITH yneleHO OTOOpY y4eOHOro marepuana B
COOTBETCTBUM C MPHUHLMIIOM JOCTYIHOCTH IIPU COXPaHEHUH o01Iero 0a3oBOro ypoBHS.
OH A0KEH 10 COJIEpIKaHuI0 U 00beMY OBITh aJaTUPOBAaHHBIM J1s1 o0yuatomuxcs ¢ 3[1P
B COOTBETCTBUHU C UX OCOOBIMU 00pa30BaTeNbHBIMU MOTPEOHOCTAMU. ClieyeT 00JeryuTh
oBiafieHe MmarepuasioM oOyuatomumucs ¢ 3[IP mocpencTtBom ero jaeTambHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOM TpPEHUPOBKOW B
MPUMEHEHUU 3HAHUI C HMCIOJIb30BAaHUEM MPUEMOB AJITOPUTMH3AIMUA U BU3YAIbHBIX
orop, 00y4eHHUs: CTPYKTypUPOBAHHUIO MaTepHaa.

Bonbiioe 3HaueHue Uil MOJTHOLEHHOTO YCBOEGHMSI YYEOHOro MaTepuaja HUMEET
Ornopa Ha MEXIIPEAMETHBIE CBSI3W BOIPOCOB, U3Y4Ya€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeraMu Kak «l'eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJUH M TOT € YYEOHbId MaTepuas C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEIMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TIOJIYYEHHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

[Ipy MoAroToBKE K YpOKaM Y4YUTEIb JOJDKEH MPEITycMOTPeTh (GOPMHPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAJIN3UPOBaTh, CPABHUBATH, 0000IIaTh U3ydyaeMbIil MaTepuall,
IUTAHUPOBATh TMPEACTOALIYI0 pabdoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJICIUTh 3a TMPaBUJILHOCTHIO peueBOro OGOpMIICHUS BBICKA3bIBAaHUI
obyuarommmxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSIMM MOBEJACHUS U JIE€ATENbHOCTH, oOyyatouiuxcs ¢ 31IP
(pacTOPMOXKEHHOCTh, HEOPTraHW30BAHHOCTH) HEOOXOAUM CTPOXKAWUIIUKA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH 0€30MaCHOCTH MPHU MPOBEICHUU JT1ab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.

IIpuMmepHble BuABI aesaTeqabHOcTH oOy4yawomuxcss ¢ 3IIP, o0yciioBiieHHbIE
0c00bIMHU 00pa30BaTEJIbHBIMH MOTPEOHOCTAMH M 00€eCIeYMBAIOIIAE OCMBICJIEHHOE
OCBOEHHE COJIepP:KaHUM 00pa30BaAHMS N0 NpeaMeTy «XUMHUD)

Conepxanue BUJIOB JesTelIbHOCTH oOyuaromuxcs ¢ 3[IP Ha ypokax Xumuu
onpenensieTcss UX 0coObIMU 00pa3oBaTEIbHBIMU MOTPEOHOCTSIMU. [loMHMO MIMPOKO
ucnonpzyeMbpix B @OIT OO0 olumx it BceX OO0y4yarouuxcs BHAOB JEATEIbHOCTH
CIeNyeT YCWJIUTh BUIBI JACATEIBHOCTH, CHEIU(GUYHBIC [UIsl JAHHOW KaTeropuu
oOyuaromuxcsi, Uit 00ecTieyeH!s] OCMBICIEHHOTO OCBOCHMSI COAEpKaHHs 00pa30BaHUs
[0 TMpPEAMETY: YCUIEHHE MPEAMETHO-NPAKTUYECKON NEATEIbHOCTH € aKTUBH3aLUEH
CEHCOPHBIX CHCTEM; YEpPEAOBAaHUE BUIOB JIESATEIBHOCTH, 3aJCHCTBYIOLIUX Pa3JIMYHbIE
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CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ ONMOPOM Ha aJIrOPUTM; IIOIIArOBOCTH) B
U3YYEHUM MaTepHalia; MCIOIb30BAHUE JOMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
oOpas3libl, CXeMbl, 1a0JI0OHBI, OTIOPHBIE Ta0IUIBI). i pa3BuTus y ooyyatomuxcs ¢ 3[1P
YMEHHUSl JIeNlaTh BBIBOJBI, (OPMUPOBAHMS TPAMOTHOTO PEUYEBOIO BBICKA3bIBAHUS
HE0OXO/IUMO HCMOJIB30BaTh OMOpHBIE cioBa W kiuiie. Ocoboe BHUMAHHE CIEIyeT
yIEeNUuTh OOYYEHHIO CTPYKTYPUPOBAHHMIO MaTepHalia: COCTaBICHUE PUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBJICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HAaYEHHBIMU OCHOBAHUSMH JIJIs1 KJIACCU(PUKAIIMY U HATIOJTHEHUE UX IPUMEPAMH U JIp.

[IpumepHas TemaTHdecKass 1 TEPMHHOJOTMYECKas JieKkcuka cooTBercTByeT DOII
000.

Jns oOywarommxcss ¢ 3IIP cyniecTBEHHbIMU SIBISIOTCS MPUEMBI PadOTHI C
JEKCHUYECKUM MarepuajgoM 1o mnpeamery. IIpoBonurcs crnenuanbHas paboTa IO
BBEJICHUIO B aKTHBHBIA CJIOBAapbh OOYyYarOIIMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaemble TEpMUHBI BBOJSTCS HA MOJMCEHCOPHOW OCHOBE, 00si3aTeNbHA BU3yaslbHAs
MOJIJIEPKKa, AJITOPUTMBI pa0OTHI C OMPEIETICHUEM, OMTOPHBIE CXEMBI JIJISl aKTyaJIU3aIluu
TEPMHHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ @DefepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIIbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4EOHBIM MpeaMeT «XHUMHUs BXOJUT B
MpeAMETHYI0 00s1acTh «ECTeCTBEeHHOHAyUHbIE MPEIMETh) U SBIAETCS 005S3aTENbHBIM
TUTSL ©3YYEHHUS.

VY4eOHbIM TJIaHOM Ha €€ M3yuyeHue oTBeAeHO 136 yueOHbIX YacoB — MO 2 4 B
HEJEo B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxkanue yuyeOHOTO mpeameTa «Xumusy, npeactaBieHHoe B DenepanbHon
paboueii mporpamme, cootBeTcTByeT @I'OC OO0, pazpadorano ¢ yuerom DenepanbHon
OCHOBHOM 00pa30BaTENbHONU MPOrPaMMbl OCHOBHOTO O0IIEr0 00pa3oBaHUs 10 y4eOHOMY
npeaMery  «XuMus», COOTBETCTByeT @denepaibHOM aJalTUPOBAHHOM OCHOBHOWU
oOpa3oBaTeIbHONM TIPOrpaMMe OCHOBHOTIO 0OIIero oOpa3oBaHUsS OOYYaIOIIMXCS C
3a/1IEPKKOM MCUXUYECKOTO PA3BUTHS.

COILEPKXAHHUE YYEBHOI' O IPEIMETA «XUMMUSA»

COJEP)XAHUE ObYUYEHHMA B 8§ KITACCE

[lepBoHaUaNbHBIC XUMUUECKUE TTOHATHS

[Ipeamer xumuu. *Ponp XxumMuM B KU3HM denoBeka.™ Tema u BemiecTsa.
du3znvecKue CBOMCTBA BEIIECTB. ArperaTHO€ COCTOSIHUE BEIeCTB. *XUMHUS B CUCTEME
Hayk.* YucTele BenecTBa 1 cmecu. CiocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro
oOpareHusi ¢ BEIECTBAMHU M JIabopaTOpHbIM oOopynoBanueM. *[loHsaTtre o mMeromax
MO3HAHUS B XUMHU.™

ATOMBI U1 MOJIEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHas Macca. [IpocTeie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKOH
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MOCTOSIHCTBA COCTaBa BellecTB.* OTHOCUTENbHASI MOJIEKYIsIpHast Macca. MaccoBasi 1071
XUMHUYECKOTO AJIEMEHTA B COSMHEHUU.

duzrueckre W XUMUYECKHE SIBIICHUA. XuMudeckas peakuus. [IpusHaku
XUMUYECKUX pEaKIUh. YpaBHEHUS XUMUYECKUX peakiuid. 3aKOH COXpaHEHUS MacChl
BemiecTB. Kinaccudukamuss XUMHUYECKUX peakiuil (COeIUHEHUs, pPa3JI0KEHUs,
3aMelIeHus, 0OMeHa).

XVUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C MpaBUIIaMU
paboThl B JIa0OpaTOpUM W MpUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYIAOBAHUEM;
U3yueHHE U OMNHUCaHWe (PU3UYECKUX CBOMCTB OOpa3lloB HEOPTraHMYECKUX BEIIECTB;
HabmofeHrne GU3NIecKuXx (IIaBIeHHE BOCKA, TasHUE JIb/1a, pACTUPaHHUE caxapa B CTYIIKE,
KUTIEHUE W KOHJCHCAIUS BOJbl) U XUMUYECKUX (TOPEHUE CBEUH, MPOKAIMBAHUE MEIHOMN
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTOM) sSBJICHHUM, HAOMIOJACHHWE M OMHCAHUE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX pEaklIui (pas3sioKeHHEe caxapa, B3aUMOJCHCTBHE
CEpHOM KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxenue runpokcuaa menu (1) mpu narpeBanuu,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu meau (II));u3yuenue cnocoOoB pazneneHus
cMeceil (C TIOMOIIbIO MarHuTa, (QWIBTPOBAHUE, BBIMAPUBAHUE, JAUCTUIUIAIINSA,
xpomarorpadus), MpOBEJEHUE OYUCTKH INOBAPEHHOHM COJIM; HAOJIIOJICHUE U ONHCAHUE
pE3yJabTATOB MPOBEIEHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHMsI MAacChl;
CO3J1aHUE MOJIEIe MOJIEKYJ (LIapOCTEPIKHEBBIX ).

Baxueiimme npeacTaBUuTeN HEOPraHMYECKUX BENIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopon — »sneMEHT M IpOCTOE
BeliecTBO. HaxoxxaeHue kuciaopoaa B mpupojie, Guanyeckue u XMMUYECKUEe CBOMCTBA.
Peakuuu ropeHust mpoOCThIX U CIOXKHBIX BemiecTB. CocoObl MOMy4YeHUsT KUCIOpoia B
naboparopun *u npombinuieHHOCTH. ™ [Ipumenenue kuciaoponaa. [lonsitue 06 okcumax.
Kpyrosopot kucnoposa B mpupojie. *O30H — ajuioTpornHas MoaudUKanus KUCIOpo/ia.

TemnoBo# 3P PexT XuMUYECKON peakiiuy, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHIOTEPMUYECKHE peaKuU. TOMIUBO: yrojib U METaH. 3arpsA3HEHUE BO3ayXa, YCUIICHHE
napHUKOBOTO 3 (PexTa, pa3pyiieHue 030HOBOTO CIOs.™

Bonopon — anmemeHT u mpocroe BemecTtBo. Haxoxxaenue Bogopoaa B IpUpOE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA (Ha MpUMEpe B3aUMOJCHCTBUS C HEMETAIJIAMHU U
OKCHJIAMU METaJUIOB), IPUMEHEHHUE, *crocoObl momydeHus.™ IloHsTHe 0 KuCIOTax u
COJISIX.

KomnuectBo BemectBa. Monbs. Momsipras macca. 3akoH ABoraapo. MonspHbIi
00BEM Ta3oB. Pacuetsl o xumuueckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COCAMHEHHMH, KOJIMUYECTBA BEIIECTBA, MOJISIPHOM MacChl, MOJSIPHOTO 0ObeMa
ra3oB. Pacué€Tel 110 XUMUYECKUM YPABHECHHUSIM.

*®dusnueckue cBoicTBa Bojbl.* Boma. Ee cocra, crpoenue u mosiekyinbl. *Boaa
Kak pacTBOpUTeib.* PacTBophl. *T1oHSATHE O HACKIIIIEHHBIX M HEHACHIIIIEHHBIX PACTBOPaX.
ITonsiTHe pPacTBOPMMOCTH BeEIIECTB B Boje.* Pacuer maccoBoil J0JiM BellecTBa B
pactBope (TpolleHTHas KOHIEHTpauus). MaccoBas Jo0yisl BeEUIeCTBaA B PacTBOPE.
*XUMHUYECKHUE CBOWCTBA BOABI (Pa3ioKeHUE, PEaKIUU C HATPUEM, OKCHUIOM KaJblLHUs,
okcuaom cepbl (V) peakiuy ¢ MeTajulaMHu, KUCIOTHBIMM M OCHOBHBIMHU OKCHJaMHU).
[Tonsitue 06 ocHOBaHMsX. POsTh pacTBOPOB B MpUpPO/IE U B )KU3HU ueioBeka. KpyroBopor
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BOJIbI B IpUpOJIE.™ 3arpsi3HeHrne NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Baxneiiime  kiaccel — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYeCcKux coeAuHeHud. OKcuabl: CcocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(]oTepHbIe, HecoJieoOpa3yloue - Ha npuMmepe okcuaa yriaepoaa () u
okcuna azora (ll)), Homenkmarypa.* *[lonyueHne* U XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojeiicTBUEe C BOAOW, KucioTamu, meiaodamu). OcHoBanus. Krnaccudukarms
OCHOBaHWW: IWMIEIOYM W HEPACTBOPUMBIE OCHOBaHUSA. HoOMeHKIaTypa OCHOBaHUM.
du3MUecKue M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOJACHCTBHE C OKCHJIAMU
HEMETAJUIOB, KMCIIOTaMU, coJisiMH). *TlomydyeHne ocHOBaHUM. ™

Kucnotsr: cocraB, knaccudukaiys, HOMEHKIATypa, (pU3NIecKne U XUMUICCKUE
CBOMCTBa (B3aMMOJICHCTBUE C META/UIaMH, OCHOBHBIMHU OKCHJAMHU, OCHOBAHUSIMH,
COJISIMM, Ha TIpUMEpPE COJISTHOM W CEpHOM KHUCIOT), *cmocoObl mosydeHus.™ Psn
aktuBHoctn MetauioB H. H. bekeroBa. Comum (cpenHue): HOMEHKJIaTypa CoOJIEH,
*CcnocoObI MOTYYEHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METallIaMH, KUCJIOTaMU, IIeJI0YaMU U
COJISIMU, TPUMEHEHHE.

[TonstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA W *aTrOMUHHS™):
*XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHUE C KHCIOTAMU U IIEJI0YaMH, Pa3jIoKeHUe Mpu
HarpeBaHUM) U MoJdy4yeHue. ™

['eHeTnyeckass CBsI3b MEXKAY KJIaccaMM  HEOPraHMYECKUX  COCAUHEHUM.
['eneTnueckue psapl.

XUMHUYECKUI IKCIIEPUMEHT: KaU€CTBEHHOE ONPEJIETICHUE COJIEPKAHUS KUCIOpOoaa
B BO3/lyX€; MOJIyYEHHE U U3YUYECHHE CBOMCTB KUCIOPO/AA; HAOMIOAEHUE B3aUMOACHCTBUS
BEIIIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHHMS U MPEKpaIlleHUs TOpeHus (Toxkapa);
O3HaKOMJIEHUE ¢ 00pa3llaMHi OKCHUJOB U OMKMCAHHE UX CBOWCTB; MOJYYCHUE U U3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue); HabtoAeHue 00pasiioB BEIIECTB KOJIMYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW pPacTBOPEHHUS BEUIECTB C PA3IMYHON PACTBOPUMOCTHIO;
[IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MACCOBOM J0JIEN PACTBOPEHHOIO BELIECTBA;
B3aUMOJICHCTBHUE BOJIbI C METaUIaMU (HATPUEM U KaJIbleM ) (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPHUAIIOB); OMpEJEICHUE pPACTBOPOB KHUCIOT W IIEJIOYEeH C IOMOIIbIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[0OB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIACCOB;
HaOIOZICHNE W3MEHEHUsS OKPacKW HWHIUKATOPOB B PACTBOpAX KHUCIOT U IIEIOYECH;
u3ydyeHue B3aumojaeictBusi okcuna meau(ll) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT C
METaJUIaMH, PEaKUUh HEUTpaJu3aluM; IOJIYyUYCHUE HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHHUE OJIHOTO METalJIa APYTUM U3 paCTBOPA COJIM; PELIEHUE IKCIIEPUMEHTATBHBIX
3a7a4 1o TeMe « BaxkHelme Kiaacchl HEOPraHUYECKUX COCTUHECHUI.

[Tepuonnueckuii 3axkoH u Ilepruoanueckas cucremMa XUMHAYECKUX DJIEMEHTOB
. . MenneneeBa. CtpoeHue aToMOB. XUMUYeCKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBLHBIC PEAKIINH.

[lepBbie MOMBITKYN KJIacCU(PUKAIIMYA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U IIEIOYHO3EMENbHBIE METAJUIbI, TAJIOTEHbI, THEPTHBIE
rasbl). *2IeMEeHThI, KOTOPbIe 00pa3yroT aM(PpOTEpHbIE OKCUIBI U TUIPOKCUIBI. ™

[lepuonnueckuin 3akoH. Ilepuomnueckas cucremMa XUMHYECKHX DSJIEMEHTOB
. . MenneneeBa. Koporkonepruoanas u * ymaaOnIepuoaHas™ ¢popmel [lepuonnueckoi
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cucteMbl Xumuueckux aueMeHToB [1. 1. Menneneesa. [lepuons! u rpynnsl. @u3ndeckuit
CMBICJI IOPSAIKOBOTO HOMEpPA, HOMEPOB NEPUOIA U TPYMIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000J104eK aTOMOB MepBbIX 20 xumuueckux sinemeHToB [lepuonnueckoi
cuctrembl J[. WM. Menneneea. XapaKTEpUCTUKA XUMHYECKOTO 3JIEMEHTA IO €ro
noJjioxkeHuto B Ileprnonnueckon cucreme Jl. . Menneneena.

*3aKOHOMEPHOCTH MU3MEHEHHUs CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB U TJIaBHBIX
MOATPYNI, B 3aBUCMMOCTA OT aTOMHOro (MOPSAJIKOBOr0) HOMEpa 3HAuYCHHE
[Tepuonnueckoro 3akoHa u IleproanYecKON CHCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpaxkAaHUH. ™

Xumuyeckass cBsi3b. KoBaneHTHas (MoJjsipHas W HEMOJSpPHAas)  CBS3b.
*DNEeKTPOOTPUIIATELHOCTh ATOMOB XUMHYECKHUX 3J1€MEHTOB.™ OHHAsI CBA3b.

Crenenb oxuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIH.

XUMHUYECKUN OKCHEPUMEHT: H3y4YeHHEe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCUCTBUE THJIPOKCUIA LIMHKA C PACTBOPAMM KUCIJIOT U IIEJIOYEH;
[IPOBEJICHUE OIBITOB, WUTKOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHUS).

MexnpenMeTHbIe CBA3U

Peanmmszanyss MeXNpeaMETHBIX CBA3CH IPU H3YYEHUM XUMHUHA B &8 Kjacce
OCYIIIECTBIISICTCS Yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHIATUMN, TaK
W TIOHATHH, SIBJSIFONIUXCS CHUCTEMHBIMHU JUISI OTACIBHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OO01mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYIHBIN (aKT, TUTIOTE3a, TEOPHsI, 3aKOH,
aHalW3, CHUHTE3, KiIaccuuKanusa, TMEepUOAUYHOCTh, HAOIIOJACHUE, DSKCICPUMEHT,
MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIb, SIBJICHHE.

®duzrka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, OJJICKTPUUYECKUN 3apsij, BEIIECTBO, TENO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ra3, (PU3WYecKue BEIMYUHBI, SIUHUIIBI U3MEPEHUS,
KOCMOC, IJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, TMOJIE3HBIC
HCKOTIaeMble, TOTUTMBO, BOJIHBIE PECYPCHI.

COLAEPXAHUE OBYYEHNMA B 9 KITACCE

BemecTBo 1 xXuMHuueckas peakuus

ITepuognueckuii 3akoH. llepromnueckass cUCTEMA XHMHUYECKHUX DIIEMEHTOB
J. 1. MenaeneeBa. CtpoeHHe aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaIblUS U UX COCAVMHEHUN B
COOTBETCTBUU C MOJOKEHUEM AJIEMEHTOB B [leproanueckoil cUCTEME U CTPOCHHEM HX
aTOMOB.

Ctpoenue BemiecTBa: BHUAbl XUMHUYECKOW CBS3U. THUNBI KPUCTALIMYECKHUX
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pPEIETOK, *3aBUCUMOCTh CBOMCTB BEIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKH U BU1A
XUMUYECKOH CBS3U.™

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB (MEXKIyHapoHas U
TpUBHAJbHAS). XMMHUUYECKHE CBONCTBA BEIIECTB, OTHOCAUIUXCS K Pa3IMYHBIM KilaccaM
HEOPraHUYECKUX COEAUHEHN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanuss XuMHUYECKUX peakui Mo pa3IudHbIM MPU3HAKaM (10 YHUCIy U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTETICHEW OKHUCJICHUS XHMHUYECKHX OJEMEHTOB, *TMO OOpaTHUMOCTH, MO Yy4YacCTHUIO
Karaiu3aTopa).* OK30- W JHIOTEPMHUYECKHE peakuuu. *TepMOXHMHUYECKUE
ypaBHEHUs. ™

*TloHsiTHE O CKOpPOCTM XHMH4YecKoWl peakuuu. I[loHdarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKHUX peakiusax. [loHATHE O TOMOre€HHBIX W TE€TEPOrCHHBIX
peakuusx. [lonsTue o XumMuueckoM paBHOBecHH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopsl, BIUAIOIINAE HA CKOPOCTh XMMUYECKON PEAKIUU U NOJIOXKEHUE XUMHYECKOTO
paBHOBeCHUA. ™

OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBIIEHNE YPABHEHUI OKUCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKLUi C UCIIOJIb30BAHUEM METO/1a AIEKTPOHHOIO OalaHca.

Teopust 2IEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTUYECKAs JTUCCOLMALNS.
DJEKTPONAUTBI U HEdNEKTPOAUThl. KaTHOHBI, aHMOHBL. *MeXaHu3M AUCCOLUALUU
BEIIECTB C PA3JIMYHBIMU BHJAMH XHMH4YECKOW cBs3u. IloHstMe o0 creneHu
nucconyanuu.™ CuabHbIE U C1a0ble AJIEKTPOTUTHL.

Peakiuun noHHoro oOMeHa. YcClioBUS MPOTEKAHMS PEaKUUid MOHHOTO OOMeHa 10
KOoHIA. [lomHbIE M COKpaIIEHHBIE HOHHBIE YPABHEHUS PEAKINNA. XUMHUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIel B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadecTBEHHbIE pEaKIIMM HA KATUOHBI W AHUOHBL:
XJopua-, OpoMun-, HOAUA-, CyibdaT-, kapOoHaAT-, cuiIuKar-, Gocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJIbIIHs, aTFOMUHUS, Xkee3a (2+) u (3+),
Menu (2+), IMHKa, TPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaXx.

XHAMHMYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISAMU KPUCTAUIMYECKUX
PEIIETOK HEOPraHMYECKHUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura U anMasa),
CIIOKHBIX BEIIECTB (XJOpuJa HATpus); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHUS pa3iIM4yHBIX (AKTOPOB; HCCIEIOBAHUE
AIIEKTPONPOBOJAHOCTH PACTBOPOB BEULIECTB, MPOLIECCA AUCCOLUAIIMM KUCIIOT, EN0Yed U
cojeil  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJAEOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTFOCTPUPYIOLIUX TPU3HAKK TPOTEKAHHWS pPEaKIMid HOHHOTO oOMeHa (0Opa3oBaHHUE
0CaJIKa, BBIJECJICHHUE raza, 00pa30oBaHME BOJIbI); OMbBITOB, WILTIOCTPUPYIOIIMX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, Ppeakuu  pasiIoKeHHs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHMYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
peaKLMii Ha HOHBI; PENIEHUE IKCIIEPUMEHTAIBHBIX 3a]a4.

HewmeTamibl u ux cCoeIMHEHUS
OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKTepHbIe cTereHn okucienus. CTpoeHne u GUu3nvIecKre CBOMCTBA MPOCTHIX BEIIECTB
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— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJI0pa (B3auMOEICTBUE C METAJIIAMH,
HEMETallaMi — BOJIOPOJIOM M KHUCJIOPOJoM, *menouamu™). XmopoBoaopoa. ConsiHas
KHUCIIOTa, XUMUYECKHWE CBOMCTBa, *moiydeHue®, mpumenenue. *JleiicTBue xjopa u
XJIOPOBOJIOpOJa HA OpPraHU3M uesioBeka.™ BaxkHelime XJI0puabl U UX HaXOXKJEHUE B
IpUPO/IE.

OO6mast xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUSs
aTOMOB KHCJIOPOJIAa U CEPbl. XapaKTEPHbIE CTETIEHU OKUCIICHUS.

Crtpoenue M (QU3MYECKHE CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmoTponHble MOAUGUKALMK KHUCIOpOAa W Cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3auMognelicTBUe *C HEMeTaIaMH* — BOJOPOJOM U KHCJIOPOJIOM, MeETalljamH,
*KOHIICHTPUPOBAHHBIMA a30THOW W CEepHOUM Kuciaoramu).* CepoBOAOpPOMa: CTPOCHHE,
busznueckue U XMMHUYECKUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIHHBIE CBOMCTBA).
Oxcupl cepsl Kak MpeICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XUMUYecKue cBoiictBa (oOumme u crneunuduyeckue). Conau cepHOW KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE pEaKLny,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJYy4YeHUs] CEpHOW KHCIOTHL ™
HaxoxeHue cepsl 1 €€ coelMHEHN B ipupoe. [I[puMeHeHne cepbl U €€ COEUHEHUH B
ObITYy M B MPOMBINUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHE OKPYKAIOIIEH CpeJibl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBpalieHus.

OO01ast xapakTepucTHKa 3J1eMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS ATOMOB
azora u pocdopa, xapakTepHbIEC CTCIICHH OKUCIICHUS.

A30T, pacnpocTpaHEHHE B MpuUpoje, (U3MYECKHMEe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBHE C METAJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMHUAK: (PU3NYECKHE M XUMHUYECKHME CBOMCTBA
(OKHCIIeHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *HojlydeHHe™ U MpUMEHEHUE.
Conmu aMMoOHMS: cocTaB, (HU3MYECKHME M XHUMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMEeHeHue. KadecTBeHHas peakuuss Ha HWOHBI
aMMOHUS. A30THasi KHUCJIOTa, €€ ¢uU3MUeCKMe M XHMHUYECKHEe CBOMCTBa (oOImue u
cnenupuueckne), *nomydenue.* Hwutparbr (paznoxenue). A30THUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJICH aMMOHHS B KauyeCTBE MHUHEPAJIbHBIX YI0OpEHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
JOXIH, 3arpsiI3HEHUE BO3/1yXa, TOUBHI U BOJOEMOB). ™

®docdop, *ammotponHeie Moaudukauuu docdopa,* Puznyeckrue 1 XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C METAJIaMU, HEMETaJUIaMH, *KOHIEHTPUPOBAHHBIMHU
a30THOM W cepHoil kuciotamu).* Okcupa docdopa (V), oprodochopHas KucioTa:
¢u3nUeckue M XUMHUYECKHUE CBOMCTBa, *mnonydeHue.®* *[loHsiTHE O MUHEpaIbHBIX
yaoOpenusix: HuTpathl U docdarsl. [loHaTHE 0 KOMILIEKCHBIX yaoOpeHusx.* OOrias
xapakTepucTrka 3aeMeHToB [VA-rpymmbsl. OcoOeHHOCTH CTPOEHUsI aTOMOB yriepoja 1
KpeMHHsI. BaneHTHOCTh M XapakTEpHbIE CTEIEHH OKHUCIIEHHMS aTOMOB Yriepoja |
KpeMHHUs. PacnipocTpaHeHnue yriieposia B IpUPOJIe, XapaKTEPHBIE CTENEHN OKUCIICHHUS.

Yrnepon, amwtoTponHbie Moaudukanuu (rpadur, anmasz), duUYECKHUE WU
XUMHUYECKHE CBOMCTBA IPOCTHIX BEUIECTB (B3aMMOIEHCTBHE C METAJUIAMH, HEMETAJNIAMH,
*KOHIIEHTPUPOBAHHBIMU a30THOW M CEpHOM KHcjiaoTamu)*. Ancopouusa. Kpyrosopor
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yraepoaa B mpupozge. Okcuabl yriaepoaa, uX (U3NYecKue U XHMHUYECKHUE CBOMCTBA,
NOJIyYeHHE W TNPUMEHEHHE, JICHCTBME Ha OpPraHuM3M 4YesoBeKa. *DKOJIOTHYecKue
npo0OsemMsl, cBs3aHHbIe ¢ OKcusoM yriepoaa(lV); runoresa rio0anbHOTO MOTEMICHUS
KJIMMata; MapHUKOBBIA 3>Pdekt.* VYronpHas kuciota u €€ coiu, ux (usmyeckue u
XUMHUYECKUE CBOICTBa, *moiydyeHue M mnpuMeHeHue.* KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, POMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

OOmue mpeactaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHHI yriepoja (Ha MpuMepe METaHa, 3THUIICHA, 3TAHOJa, YKCYCHOM KHCIOThL. *MX
coctaB U xummuueckoe crpoenue. Kmaccuduxanus oprannyeckux emects.* [lonsrue o
OMOJIOTHYECKH BaXKHBIX BEIECTBAX: XKUpaX, OeIKax, yrieBoJaXx — U UX POJH B KU3HH
4esioBeKka. *MarepuanbHOE €JUHCTBO OPraHMYECKUX U HEOPTraHWYECKUX COETMHEHHI. *

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOICTBa (Ha MpUMeEpe
B3aUMOJICUCTBUSL C MeETa/UVIaMU M HEMeTaulaMu), *modydeHue® u NpUMEHEHHE.
*CoenuHenus kpeMHus B ripupoje. Ooiume npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHHeBOM kucioTe. CUinnKartel, PU3nyecKue U XMMUYECKUE CBOMCTBA, MOTyYeHUE U
MIpUMEHEHUE B OBITY, MPOMBIIIICHHOCTH (B MEIUIIMHCKOMN, JIEKTPOHHOM, CTPOUTEIILHON
u Jp.). Baxuelimme crpouTenbHbIE MaTepHalibl: KEpaMHUKa, CTEKIJIO, LEMEHT, OETOH,
xene300eToH. [Ipobnembl 0e30MmacHOr0 MCHOJIB30BAaHUSI CTPOUTEIBHBIX MaTEpPHUAOB B
MOBCEIHEBHOM JKU3HU. *

XHUMHYECKUN DSKCIEPUMEHT: HU3ydeHUEe OO0pa3lioB HEOPTraHWYECKHX BELIECTB,
CBOMCTB COJITHOW KHCJIOTBHI; IIPOBEICHHE KAYECTBEHHBIX PEaKLMil Ha XJIOPUI-UOHBI U
HaONIOJEHUE MPHU3HAKOB HX MPOTEKAHUsS; OMBITHI, OTpaxarouue Q(U3NYECKue U
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHHME C o0Opa3llaMu  XJIOpUJIOB  (TaJOTeHUOB);
O3HAKOMJIEHHE C 0o0Opa3uaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUANOB); HaOJIOJEHUE Ipoliecca OOYyrMBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOM KHUCIIOTHI, U3YUYECHUE XUMUUYECKIX CBOMCTB pa30aBIeHHOM
CEpHOM KHCJIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakluy Ha Cynb(aT-uoH U HaOIoAeHUE
MpU3HaKa e€ MPOTEeKaHUs;, O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
U UX COEIMHEHU (BO3MOXKHO MCIIOJIb30BAHHME BHUIeOMAaTEpUasoB), 00pa3liaMy a30THBIX
u pochopHbIX yaoOpeHuii; molydeHrne aMMuaka U U3y4eHne ero CBONCTB; MPOBEJICHHE
KaueCTBEHHBIX PEAKIUi HA MOH aMMOHUS U (ochaT-uOH U U3Y4YCHHE MPU3HAKOB UX
MIPOTEKAHUS, B3aWMOJEUCTBHE KOHLUECHTPUPOBAHHOM a30THOW KHUCJIOTBI C MENbIO
(BO3MOXHO HCIIOJIB30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
pem€ToK anMasa, rpaguTa; O3HAKOMJIEHHWE C IMPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M  YCTPOWCTBOM MPOTUBOras3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U M3y4YEeHHE €ro CBOWCTB; MPOBEJICHHUE KauE€CTBEHHBIX pEaKIui Ha
KapOOHAT- ¥ CUJIMKAT-UOHBI U W3yUYEHUE NMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHUE C
MPOAYKIMEN CUIIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE SKCIEPUMEHTAIbHBIX 33]1a4 110
teme «BaxxHenmme HeMeTauibl U UX COCTUHEHUS.

MeTtaibl U ux COCIUHCHU A
O6Hlaﬂ XapaKTCPUCTUKA XUMHUYICCKUX JJICMCHTOB — MCTAJIJIOB HAa OCHOBAHHUHU HUX
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nonoxxenus B Ilepuoanueckon cucreme xumuyeckux diaeMmeHToB 1. . MenneneeBa u
ctpoeHus aromoB. CTpoeHne MeTamnoB. Meramnuueckas CBSI3b M MeETaJLIMYECKas
KPUCTAJUIMYECKAsT PEUIETKA. OJIEKTPOXUMUUYECKUN PSAJ HANPSIKEHW METaJUIoB.
dusnyuecKkne U XMMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOAOM, kuciaoTamu). *O06mme cnocoObl nmoaydeHus: MetamioB. [loHaTre o koppo3uu
METaJIJIOB, OCHOBHBIE CIOCOOBI 3alUTBl UX OT Koppo3uu. CruiaBel (CTajlb, YYTYH,
JTIOPATIOMUHUN, OpOH3a) M X IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH .*

[lemounble MeTaibl: MOJOXKeHHE B Ilepmonnyeckoid cUCTEME XHMHYECKHX
anemeHToB /l. 1. MenneneeBa; ctpoenne atomoB. Haxoxnenue B npupoae. Pusndeckue
Y XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIbI M THAPOKCUIBI HATPUS
1 Kanus. [IppumMenenue menoYHbIX METAIUIOB U UX COEMHEHUIA.

[[ler0uyHO3EMENBHBIE METAIIBI MATHUM U KAJIBIIUI: TIOJIOKEHHE B [leproanueckoi
cucTeMe XuMudecknx 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXO0KJICHUE
B npupone. Pu3nyecknue M XMMHUYECKHME CBOWCTBA MarHus W Kajiblus. BaxkHeiiiine
COEIUHEHMs KallbLiusl (OKCHUJ, TUAPOKCUA, coin). *JKECTKOCTh BOABI U CHOCOOBI €€
yCTpaHeHus.™

AmoMuHMIL: T0OJIOKeHUE B Ilepuoanyeckoll CUCTEME XUMUYECKHX JJIEMEHTOB
. W. MenneneeBa; CTpOCHHE aTOMa; HaxOXJAcHHE B mpupone. DPuznueckue u
XUMHUYECKHE CBONCTBA allOMHHMs. AMQOTEpHbIE CBOWCTBA OKCHUIA M TUAPOKCUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepuoamyeckol CHCTEME XUMHUYECKHX 3JJIEMEHTOB
J. U. Menneneesa; CTpOEHHME aTOMa; HAxOXAEHUE B npupone. dusznueckue wu
XUMHUYECKUE CBOMCTBA Kelle3a (B3aMMOJICHCTBUE C METAJIIaMH, KUCIOTaMU U COJISIMH).
Oxkcupnel, tunpokcuasl u coim skene3a(ll) wm kenmesza(Ill): cocraB, cBoiicTBa U
*nonayyeHue.*

XUMHUYECKUI 3KCIEPUMEHT: 03HAKOMIIEHHE ¢ 00pa3liaMy METaJNIOB U CILIABOB, UX
(Gu3MYECKUMHU CBOMCTBAMM; HU3YUYEHHE PE3yJIbTaTOB KOPPO3MH METaIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHATIOB), 0OCOOEHHOCTEN B3aMMOJIEHCTBHUS OKCUIA KAbLIUA U
HaTpUs C BOJOU (BO3MOKHO HCIOJIb30BAHKE BUAEOMATEPUAJIOB); UCCIIEJOBAHUE CBOICTB
KECTKOM BOJBI; MPOLECCA TOPEHUS JKeJe3a B KUCIOpPOAE (BO3MOKHO HMCIOJIB30BAHUE
BUJIEOMATEPHAIIOB); MMPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKIMi HAa MOHBI (MarHus,
Kanblus, amoMmuHus, 1uHkKa, skenesa(ll) u xenesa(lll), meau(ll)); wabmonenue u
ONMCAaHUE TNPOILIECCOB OKpAIlMBaHUS IUIAMEHW HOHAMM HATpUA, Kalusg M KaJbIUs
(BO3MOXXHO HCIIONB30BAaHUE BHJIEOMATEPHANIOB); MCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCUJIA ATTFOMUHUS U TUIPOKCUA IMHKA; PELIEHUE SKCIEPUMEHTAIbHBIX 3aa4 MO
TeMe « BaxxHenmme METaJUIbl U UX COCTUHEHUS.

XUMHS ¥ OKpYyXKarolias cpeaa

*HoBble MaTepualibl U TEXHOJOTHH. BelmiecTBa U mMarepuasabl B MOBCEIHEBHOU
KA3HU 4YeJioBeKa. XUMHS U 3J0pOBbe. be3omacHoe HCHoJIb30BaHUE BELIECTB U
XUMUYECKUX peakiuii B ObiTy. IlepBas moMoms TpPU XHUMHYECKHUX OXKOTAX
1 oTpaBieHusX. OCHOBBI 3KOJIOTMYECKON IPAMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYXarlleil cpeapl (mpeaenbHas JOMycThMas
koHuenTpaius BemectB — [1JIK). Ponb xumuu B pemeHnn 5K0I0THYecKux mpooiem.™
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*TIpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPTH),
IOPOAYKTHI UX NIEpepabOTKH, UX POJib B OBITY U IPOMBIIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4eHHE 00pa3lloB MaTEepHaNIOB (CTEKIIO, CILIABBI
METAJIJIOB, TOJIMMEPHBIE MaTepUabl).™

MeXnpeIMETHBIC CBSI3U

Peanm3amuss MEXIpEeIMETHBIX CBs3€d MpH W3ydyeHUH XUMUU B 9 Kiacce
OCYIIIECTBIISICTCS Yepe3 UCIOJIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TOHIATUMN, TaK
U TIOHSITHH, SBIAIOMIMXCS CHUCTEMHBIMH IS OTACIBHBIX MPEIMETOB ECTECTBEHHO-
HAYYHOTO IMKJIA.

OO11ue ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAyUHBIH (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJlu3, CHUHTE3, KIacCu(pUKalusi, TMepUOJAUYHOCTh, HAOMIOJCHUE, DSKCIEPUMEHT,
MOJIETTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApHUKOBBIM 3(PEKT, TEXHOIOTHS,
MaTepUaJbl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIbI,
pPaZ0aKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsil, MPOBOJIHUKH, MOJIYIPOBOJHHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTaLIMYecKass pemerka, CIUIaBbl, (pU3MUECKUe
BEJIMYMHBI, €AUHUIIBI HM3MEPEHHs, KOCMHMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXaHUE, Ouocdepa, 3KOCUCTEMA, MUHEPAIbHbIC
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE MOPOAbI, IMOJE3HBIC
MCKOTIaeMbI€, TOIUIHMBO, BOJHBIE PECYPCHI.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
«XUMHUSA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

B uenom pesynbraThl ocBoeHusi oOydvaromumucs ¢ 3IIP ydyebHoro mpeamera
«Xumus» AOJKHBI COBMANaTh ¢ pesyiapTraTamMu dDenepanbHoil paboueid MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCSL:

JIMHHOCTHBIE PE3VYJIbTATDI:

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS TPOTPaMMbl OCHOBHOTO OOIIIEr0 00pa3oBaHUs
JOCTUTAIOTCST B XOJIe OOy4YeHUs XMMHUU B €IUHCTBE Y4E€OHONW M BOCIUTATEIIHHOU
NEATEeIbHOCTU B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU, TPUHATHIMU B OOIIIECTBE MTPaBUJIaMU U HOPMaMHU
MOBEJICHUS M CITOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COTIMATU3AITUN
00yJaroInXCs.

JInaHOCTHBIC pEe3yabTaThl OTPAXKAIOT rOTOBHOCTh 00yJaroIuxcs
PYKOBOJICTBOBATbCA CHUCTEMOU MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIUPEHHE
OTIBITA JIESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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LEHHOCTHOTO OTHOLIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY M
HAay4YHOMY HACJIEAUI0, TOHUMAaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEPHOM HHQOpManueid o MepeoBbIX
OOCTUKEHUAX U OTKPBITUSAX MUPOBOW M OTEYECTBEHHOW XMMUU, 3aUHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUS:

MIPEACTABIICHUS O COLMAIIBHBIX HOPMaX U MPAaBWIAX MEKIMYHOCTHBIX OTHOIIEHUN
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
yueOHO-UCCIIeIOBATENLCKOM, TBOPUECKON U APYTUX BHUIAX JIEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  TPHU  BBINOJHEHUU  Y4EOHBIX,
MTO3HABATEJIbHBIX 33/1a4, BBIIOJHEHUN XUMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU YUYEOHBIX
IIPOEKTOB, CTPEMJIEHHSI K B3aHMMOIIOHMMAHUIO W B3aMMOINOMONIIM B IPOIECCE 3TOU
y4eOHOM NeATENbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEJCHHE M TOCTYNKH CBOUX
TOBapuIllel C IO3WLIHMHM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIE/ICTBHI ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHYECKUX MPEACTABICHUM O BEIIECTBE M XUMHUYECKOH pEaKlvH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U COCTAaBJISIOIIUX OCHOBY
JUI TIOHMMAaHUS CYIHOCTH HAyYHOW KapTHUHBI MHpa, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJBI, B3AUMOCBA35IX YEJIOBEKA C IPUPOJHOMN Cpesoil, O
POJIM XMMUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIIPABJICHHBIX HAa MOJYYEHHE HOBBIX 3HAaHUU IO
XUMUU, HEOOXOIUMBIX ISl OOBSICHEHUSI HAOJI01a€MBIX MPOIECCOB U SIBICHUN;

MO3HABATEJIbHOM, MHMOPMALIMOHHON M YHUTATEIbCKOW KYJIbTYpPhl, B TOM YHCIIE
HAaBBIKOB CaMOCTOATENIbHON padbOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMHU UH(POPMALMOHHBIX TEXHOJIOTUI;

uHTepeca K OOYYEHHI0O U TMO3HAHUIO, JHOOO03HATEIBLHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4€HHUs B JalIbHEHIIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3710pOBbIN 00pa3 )KU3HU, OCO3HAHUS MOCIEACTBUNA U HEMTPUATHS BPEIHBIX
OpuUBBIYEK (YHOTpEOJEHUS alKOrojs, HAapKOTUKOB, KYypEHHUs), HEOOXOIMMOCTU
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAIllEHUH ¢ XMMHUYECKMMHU BEILIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCIIUTAHUSI:

MHTEpeca K MPaKTUYECKOMY M3y4YeHHUI0 mpodeccuil U Tpyla pa3iudyHOro poja,
YBaXEHUE K TPYyAY U pe3yjbTaTaM TPYAOBOW AESATEIbHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUS NMPEAMETHBIX 3HAHUHN MO0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYATbHON
TPACKTOPUHU TPOJOJDKEHUS O00pa3oBaHHsl € Y4ETOM JMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCICITHOM
npo(hecCHOHANBHON JEATeTbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTD
a/IalTHPOBATHCA B MPO(ECCHOHATIBHOM Ccperie;

6) 5KOJIOTUYECKOTO BOCTTUTAHMUS:
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AKOJIOTHYECKH I11eJIeCO00Pa3HOT0 OTHOIICHHS K MTPUPOJIE KaK HCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIEeCTBOBAaHMS, TOHUMAHMS IIEHHOCTHU 3J0POBOT0 M 0€30MacHOIo
oOpaza J>KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (Qu3nueckomMy u
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUs IIEHHOCTH COOJIFOJEHUS TPaBHJI OE€30MacCHOIO
MOBEJICHUSI TPU pabOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUSIX, YTPOXKAIOIINUX 3/I0POBBIO U
JKU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
peleHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOLHON CPENOU, NOBBIIIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYPhI, OCO3HAHUS TJI00ATBHOTO XapaKTepa KOJOTHIECKUX MPOOIeM
Y IIyTE€N UX PEHIEHUs] TOCPEACTBOM METOJIOB XHUMUHU;

HKOJIOTUYECKOTO MBIIUIEHHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe pe3yJbTaThl OCBOEHWS 00pa3oBaTENbHON MPOTPAMMBI TIO
XUMHUHU OTPKAIOT OBJIAJICHHE YHHUBEPCAITBHBIMU IMO3HABATEIHLHBIMH JACHCTBUSAMU, B TOM
qHCIIe:

1) Ga30BbIC IOTMUECKHUE ICHCTBUS:

BBISIBJISTH PUYHMHBI M CJICICTBHS MPOCTHIX XUMHUUYCCKUX SIBJIICHUM;

OCYUIECTBJISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHUSIM M KPUTEPHSIM JIJISl YKa3aHHBIX JIOTHYECKUX OTICpaIlnii;

CTPOUTH JIOTHYECKOE CYXIACHUE TOCIIE IPEIBAPUTEITHLHOTO aHAIN3a, BKIIIOUYAIOIIIEe
YCTaHOBJICHUE MPUYNHHO-CIICACTBEHHBIX CBA3ECH

co3/aBaTh, MPUMEHSTh U MPEOOPA30BHIBATH 3HAKU U CUMBOJIbI, MOJICIH U CXEMBbI
JUTSI pelieHus1 yueOHBIX U TT03HABATENbHBIX 33/1a4 C TTIOMOIIBIO MEe/1arora;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKHX TIPOIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BBIC UCCIICIOBATEILCKUC ICHCTBHS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJANTh XUMUYECKUI OTIBIT, HECIOKHBIN SKCIICPUMEHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEAAarora WM CaMOCTOSTENBHO (GopMymupoBaTh OOOOIICHUS U
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOJICHUS, OTIbITA;

3) pabora ¢ uHpOpMaIUeH:

BBISBJIATH JCPHUIMTE WHPOPMAIUK, NaHHBIX, HEOOXOIAMMBIX IS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

npeo0pa3oBbIBaTh MHGOPMAIIUIO U3 OJHOTO BHJIA B APYToi (TaOIUILy B TEKCT U
mp.);

UCKAaTh WX OTOMpaTh MH(POPMAIMIO WM JaHHBIC W3 MUCTOYHHKOB C YYETOM
MIPEIOKCHHONW YIeOHOH 3a/1auM M 3aJaHHBIX KPUTCPHEB.

OBnazieHue YHUBEPCATbHBIMU YY€OHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMMU:
OpraHU30BBIBATh YUEOHOE B3aMMOJCHCTBHE B TpymIe (ONpeaessiTh OOIIHe MeH,
pacrpenensiTh poJid, T0roBapUBaTHCS APYT C IPYTOM U T. II.).
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C NOMOILBIO NEAArora WM CaMOCTOSTEIbHO COCTaBIIATh YCTHBIE U MHUCHMEHHbBIE
TEKCTBhl C HMCMOJb30BAHUEM HILTIOCTPATUBHBIX MATE€pPUAIOB [IJIsl BBICTYIUICHUS TIEpen
ayJIUTOpUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; pabOTaTh WHJMBHUIYAJIbHO W B TPYIINE: HAXOAUTH OOIee
pelnieHre M paspemarb KOH(MIMKTHL Ha OCHOBE COIVIACOBAHMS IMO3UIMK W yyeTa
MHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIMI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTh U MPOSBIATH TOTOBHOCTH K MTPEAOCTABICHUIO OTYETA IEPE] IPYION.

OBnazeHNe YHUBEPCATHLHBIMU YUCOHBIMH PETYIISITUBHBIMU JCHCTBUSMH:

oOHapyxuBaTh H (POPMyIHpPOBATH Y4YEOHYIO MpPOOJIEMY, ONPEACNSITh Ieb
y4eOHOH ACeATEIHHOCTH;

BJAJETh OCHOBAMH CAMOKOHTPOJIA, CaMOOLICHKW, NPHUHATHS pPELICHUA WU
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON U TTO3HABATEIHLHOM €SI TEIbHOCTH;

COOTHOCUTH CBOM JEHUCTBUSI C IUIAHUPYEMBIMHU pe3yJbTaTaMHU, OCYIIECTBISATH
KOHTPOJIb CBOEW JIEATENIbHOCTH B TMpPOIECCE JOCTHKEHHUS pe3yjbTaTa, ONPENeisaTh
CIOCOOBI ICUCTBUI B paMKax MPEJIOKEHHBIX YCIOBUI U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYaIlUEH;

JIaBaTh aJIEKBAaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHUS,

pEeABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTHb MPU PEIICHUH Y4EOHOM
3a/1auu;

MOHUMATh TPHUYHUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TPEOYeMBIH pe3ysbTatr
JESATETBPHOCTH, OMPENCIATh TMO3UTHBHBIC W3MEHEHWS W HAMpaBlICHUS, TpeOyronme
JanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €r0 MHEHHIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocTaBe npeaMeTHBIX pe3yJabTaTOB 110 OCBOCHUIO 0053aTEILHOTO COJEP KAHMS,
YCTaHOBJICHHOTO JaHHOW PenepalibHOM paboueid mMporpamMMoid, BBIACIAIOT: HAYYHbIE
3HAHUS, YMEHHS W CHOCOObI JAeWCTBUH, cnenuduyeckue aias y4eOHOro mnpeamera
«XuMHs», BUABI IEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETALUU,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYyaIUsX:

IIPEACTABICHUE O 3aKOHOMEPHOCTSIX M IIO3HABAEMOCTU SBJICHUM IPUPOABI,
NOHMMAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMHUYECKOM HayKu Kak oOjacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, KOMIIOHEHTa OOIIeH KyJIbTypbl W MPaKTUYECKOU
JeSITeIbHOCTH Y€JI0BEKa B yCIOBUSIX COBPEMEHHOIO 00I1IECTBA; TIOHUMaHUE MECTa XUMUU
cpeau IpyruX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMH MOHATUHMHOIO anliapaTa i CUMBOJMYECKOTO A3bIKA XUMUU JUIS
cocTaBiieHus] (OpPMYJT HEOPraHUYECKUX BELIECTB, YPABHEHUN XUMHUYECKUX peakiuil (c
OTMIOpOM Ha aJIropuT™M Yy4eOHBIX JEWCTBUM); BIJIaJICHUE OCHOBAMHU XHUMHUUYECKOU
HomeHkatypbl (IUPAC u TpuBHalibHOM) M YMEHHE HMCHOJIb30BaTh €€ NIl pelIeHUs
y4eOHO-TI0O3HABATENbHBIX 33J1a4 C MOMOILBIO YUHUTENS; YMEHUE MCIOJIb30BATh MOJAEIU
1Sl OOBbSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI IO aJITOPUTMY C OIIOPOI Ha ONpPEEIeHHUS;
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IIPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMOUIBIO YUUTENS
OPUMEHATh CUCTEMY XMMHUYECKMX 3HAHMW U1 YCTAHOBJIEHHS B3aUMOCBSI3EH MEXIY
U3yYEHHbIM MAaTepUajoM M IpHU IOJYyYEHUH HOBBIX 3HAHMM, a Takke B Ipolecce
BBIMOJIHEHUS YYE€OHBIX 3aJaHUil M Ipu paboTe C MCTOYHUKAMH XUMHUYECKOU
UH(pOpMaIK, KOTOPast BKIIOYAET:

BAXHEHIINE XUMHYECKHE IOHATUSA: XUMHYECKHM DJIEMEHT, aToM, MOJIEKYIa,
BEIIECTBO, IPOCTOE M CJIOXHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSIpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MOJSIPHBI O00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, COJb (CpemHss),
XUMHUYECKasl pEeaKlMs, pPEAKUUU COCAMHEHUS, PEAKUUU Pa3JIOKECHHS, PpPEAKIUU
3aMeIEeHNs], peakiuu 0OMeHa, TeIIoBOM A (EeKT peaklnu, 3K30- U IHAOTEPMUUYECKUE
peaklMM, pacTBOpP, MAaccoBasl J0JiI XMMUYECKOTO AJIEMEHTa B COECIMHEHHH, MaccoBas
JI0JI ¥ TIPOLIEHTHAsI KOHLIEHTpALUs BEIIECTBA B PACTBOPE, SIAPO aTOMa, AIEKTPUIECKUI
CJION aTtoma, aToOMHas OpOuTallb, pPaJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCJIECHMUS,
XUMHUYECKasl CBSI3b, 3JEKTPOOTPULIATEIIBHOCTD, MOJISIPHAS U HEMOJSpHAas KOBAaJCHTHAs
CBSI3b, MOHHAsl CBs3b, METAJUIMYECKasl CBsI3b, KpUCTAJIMYECKas pelleTka (aromHas,
WOHHAs, MeTa/sIn4yecKasi, MOJEKYJspHasi), WOH, KaTHOH, aHWOH, JJIEKTPOJIUT M HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAss  JUCCOLMALIMA, pEeakUUd HOHHOro oOMeHa,
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM, OKHUCIMUTEIb W  BOCCTAHOBHTEID,
OKHCJIEHUE U BOCCTAHOBJIEHHE, DJIEKTPOJU3, XMMHUECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM PpEAKUUHU, KaTaau3aTrop, MPEeAeIbHO
nomyctuMas konuentpauus (I1/1K), koppo3us MeTasioB, CIUIaBhI;

OCHOBOITOJIAraoIIMe 3aKOHbl XMMUU: 3aKOH COXpaHeHUs Macchl, [leprnoanyeckuii
3akoH J[. 1. MeHnieneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpHUS AIEKTPOIUTHUECKOM
JUCCOLIMAIINM, a TaKXKe MPEJCTABICHNS O HAy4YHBIX METOJAX MO3HAHMS, B TOM YHUCIE
DKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX HMCCIIEAOBAHUS BELIECTB U W3YUCHMS
XAMUYECKHUX PEaKIINM;

IIPEICTABICHUE O IEPUOJUYECKOM 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(paguyc aroma, D3JEKTPOOTPULATENBHOCTb), MPOCTBIX M CJOXKHBIX BEIIECTB OT
MOJIOKEHUs1 37eMeHTOB B [lepuoauueckoil cucreMe (B MajblX MEpHOAax M TIIaBHBIX
NOJrpyNnax) 1 3JEKTPOHHOTO CTPOEHHsI aTOMa; YMEHHE OOBSICHSATH CBSI3b IMOJIOXKEHUS
aneMeHTa B lleproguyeckoil CHCTEME € YMCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, oOllee YHCIO 3JEKTPOHOB),
pacnpeneneHueM 3JIEKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TpeX
MEPUOJIOB, KaJusl U KalbIUsl; KIACCU(PUIIMPOBATh XUMUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: Gu3nUecKoro cMbicia MUGPOBBIX JAHHBIX MEPUOANYECKON TaOIHIIbL;

yMEHUE KIacCU(PUIUPOBATH XUMUYECKUE JIEMEHTBI, HEOPTraHUYECKHUE BELIECTBA U
XUMHUYECKUE PEaKIMU C ONOpPOM Ha CXEMbI; OMNpENEesATh BaJE€HTHOCTh M CTENEHb
OKHCJIEHUSI XUMHUYECKHUX AJIEMEHTOB, BUJ XUMUYECKOW CBSI3U U TUIl KPUCTATITUMYECKOU
CTPYKTYpPHI B CO€IMHEHUSX, 3aps]l HOHA, XapaKTep Cpelibl B BOJHBIX pPacTBOpax BEUIECTB
(KUCIOT, OCHOBaHMI1 ), OKUCIUTENh U BOCCTAHOBUTENH MO AJITOPUTMY YUEOHBIX JEHCTBUIA;

YMEHHME XapaKTepHU30BaThb C ONOPONM Ha CXeMy (QHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpadur, anmas, KpeMHHUH, a30T,
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docdop, cepa, XJ0p, HATPUH, KATHA, MAarHUH, KAJTBITHNA, ATFOMUHUH, )KEJI€30) U CIIOKHBIX
BELIECTB, B TOM YHCJE€ HX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJIOPO/I,
CEpOBOJIOPO, OKCUJIBI M TUAPOKCH Bl MeTaiuioB I - IIA rpynn, amromunus, meau (I1),
ruHKa, sxenes3a (11 u I1I), okcuasr yramepona (II u 1V), xpemnus (IV), azora u docdopa
(IIT'm V), cepst (IV u VI), cepuucras, cepHasi, a30TucTas, a3otHas, pocdopHasi, yroiapHas,
KpEMHHUEBasi KUCJIOTa U UX COJIM); ONMKCHIBATH C OMOPOM Ha IJIaH U KJIIOYEBBIE CIIOBA;
yMEHHUE MPOrHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX
COCTaBa M CTPOCHUS IOCIJIE MPEABAPUTENBHOTO aHaIM3a MOJI PYKOBOACTBOM IEarora,
NPUMEHEHHE BEUIECTB B 3aBUCHMOCTH OT HMX CBOMCTB, BO3MOXKHOCTb MPOTEKAHUS
XUMHUYECKUX TMPEBPAICHUN B PA3IMYHBIX YCIOBHSX, BIMSHHE BEIIECTB U XUMUYECKUX
MPOLIECCOB HAa OPTaHU3M YENIOBEKa M OKPY>KAIOIIYIO PUPOIHYIO CPEY;

YMEHUE COCTABJIATH MO O00paslly, CXeMe, aJIrOpUTMy Y4YEOHBIX JEHWCTBHIA
MOJICKYJISIPHBIC M HOHHBIE YPaBHEHHSI peakluii (B TOM YHCIIE peaKIMii HOHHOTO OOMeHa
U OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHil), WILIIOCTPUPYIOIUX XUMHUYECKUE
CBOMCTBa W3YYCHHBIX KIaccoB / TPyNmI HEOPraHWYECKUX BEIIECTB, a TaKKe
MOJITBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBS3b MEKy HUMU;

YMEHHE BBIYUCIATh OTHOCUTEIbHYIO MOJEKYJISPHYIO M MOJSPHYIO MacChl
BELIECTB, MAaCCOBYIO JIOJIF0 XHMHUYECKOTO 3JIEMEHTa B COCJAMHEHUHU, MACCOBYIO JIOJIIO
BELIECTBA B PACTBOPE, KOJUYECTBO BELIECTBA U €r0 Maccy, 0ObEM ra3oB C ONOPOH Ha
oOurre Gpopmybl; yMEHHE IPOBOAUTH PACUETHI [0 YPABHEHUSIM XUMUUECKUX PEAKIUH U
HAXOJHUTh KOJMYECTBO BEIIECTBA, 00BEM M MAcCy PEareHTOB WX MPOTYKTOB PEAKIINU C
OMopoil Ha 00pa3el], aNropuT™M yueOHBIX JEHCTBUN;

BJIa/ICHWE OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHUA (HAOII0IeHNE, U3MEPECHHE,
HKCIIEPUMEHT, MOJCIHPOBAHUE) MPH H3YyYECHUU BEIIECTB M XUMHYECKHX SIBICHUH C
OMOpOM Ha aIrOpuTM Y4EeOHBIX JEWUCTBHM; yMeHue Cc(hOpMYIUpOBaTh MPOOJIEMY H
MPEIOKUTH ITyTH €€ PEIICHUS ¢ TOMOIIBIO [e/1arora; 3HaHue OCHOB 0€30MaCHOM pabOThI
C XUMHUYECKMMH BEIIECTBAMHU, XUMHUUECKON MOCY10H U 1a00paTOpHBIM 000PYAOBAHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOIINX
XUMHUYECKHUX HKCHEPUMEHTOB TOJ PYKOBOJACTBOM YUYHUTENs C OOCYXKIEHHEM IlJlaHa
PabOTHI UJIM COCTABIICHUEM TAOJIHIIBI:

U3y4EHUE U ONMcCaHue PU3NYECKUX CBOICTB BEILIECTB;

O3HAKOMJICHUE C GU3UMUECKIUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE IPU3HAKU NMPOTEKAHUS XUMUYECKUX PEaKITUi;

U3yYeHHE CIIOCOOOB pa3ziesieHus: CMeceid;

MOJTy4eHHe KUCIOPO/a ¥ U3yYeHHE €0 CBOICTB;

MOJTyYeHHE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3y4eHHe ero CBOWCTB;

MOJTydYeHUE aMMHaKa U U3y4eHHE er0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIIEHHONM MacCOBOW JOJIEM PacTBOPEHHOIO
BELIECTBA,

UCCIIEJOBAaHUE M OIMCAHUE CBOICTB HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB;

MpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHka u (QeHondranenHa) s
OTIpe/IeNICHUs XapaKTepa CpeJlbl B pacTBOpPaX KUCIOT U IIETOUeH;
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U3y4YeHHE B3aUMOACUCTBHS KHCIOT C METaUIaMH, OKCHUAAMHU METAJJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHHUE OJIHOTO METajlla IPYrUM U3 pacTBOpa COJH;

UCCleI0BaHue aM(POTEPHBIX CBOMCTB FMAPOKCUIOB ATIOMUHUS U ITUHKA;

pelIeHre  AKCIEPUMEHTaNbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPTraHUYECKUX COCTUHEHUNY;

pellieHne  OSKCIEPUMEHTANbHBIX  3aJad M0 TeMe  «DIEKTPOJIUTHYECKAs
JUCCOITUAITIS;

pellieHne IKCIEePUMEHTaIbHBIX 3a7ad 1Mo Teme «Baxkneinme HeMeTalIbl U UX
COCTUHECHHUS;

pellieHne SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelinne MeTamisl U UX
COCTUHEHHUSI;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUS PeaKui
MOHHOTO OOMEHa;

KAueCTBEHHbIC PEAKIMM Ha NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBL:
xJjopua-, Opomua-, uoAuA-, cyibdar-, Qocdar-, kapOoHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-UOHBI, KATUOHBl AMMOHMSI, MarHusi, KaJbllMs, allOMUHULA, kene3a (2+) u
xenesa (3+), meau (2+), HUHKA;

yMEHUE TMPEACTABIATh PE3YJNbTAaThl JAKCIEpUMEHTa B (opmMe BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJHI] U BBISBIISITH SMIIMPUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE TpaBUIaMH 0€30MacHOTO OOpaIEeHUs! C BEUIECTBAMH, UCIIOIb3YEMbIMU
B TIOBCE/IHEBHOM JKM3HHU, a TaK)Ke MPaBUIIaMU TTOBEJICHUS B LIETISIX COSPEKESHHMSI 310POBbS
U OKpY’Kalollled MPUPOJHOM Cpelibl; TOHMMaHue BpeAa (OMAacHOCTH) BO3ACHCTBUS Ha
KUBBIC OPTaHM3MBI OIPEACICHHBIX BEIIECTB, a TAaKXe CIOCOOOB YMEHBIICHUS W
MPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAaHHWE 3HAYCHUS >KUPOB, OEJIKOB,
YTJIIEBOIOB JIJIs OpTaHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMH XHUMHUYECKOW TpPaMOTHOCTH, BKJIIOUAIOIICH yMEHHE
MpaBUJIILHO UCIOJIb30BaTh W3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpalIbHbIE YIO0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
MCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
XO35UCTBE, Ha TMPOU3BOJCTBE; YyMEHUE TMPUBOJUTH TMPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BaHUS U3YUYEHHBIX BEIIECTB U MaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBS3H MEXIY PEalbHO HAOII0JaeMBIMA XUMHUYECKHUMHU
SBJICHWSIMH ¥ TIPOIIECCAaMHU, TPOUCXOMSIIMMH B MaKpO- U MHUKPOMHUPE, OOBSICHSATH
MPUYMHBI MHOTOOOpa3us BEIIECTB, YMEHHE HMHTETPHUPOBATh XMMHUYECKHE 3HAHUS CO
3HAHUSAMU JPYTUX YIEOHBIX MIPEIMETOB C MMOMOIIBIO TIEAarora;

npeacTaBiieHne o cdepax MpodhecCUOHATBHONW NESITEIbHOCTH, CBSI3aHHBIX C
XUMHUEH ¥ COBPEMEHHBIMHU TEXHOJIOTHUSMHU, OCHOBAHHBIMHU Ha JIOCTYKCHHUAX XUMUYICCKOMN
HAyK{; HaJMYHME OMbITa pabOThl C PA3IMYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
(HayyHO-TIOMYJISIpHAST JIUTEpaTypa, CIOBAapH, CIPABOYHUKHU, WHTEPHET-PECYPCHI) C
OTIOPOM Ha aJITOPUTM: YMEHUE OOBEKTHUBHO OIEHWBATh MH(POPMAIIUIO O BEIIECTBAX, UX
MPEBPANICHUSIX U TPAKTUYECKOM MTPUMEHEHUH.
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TpeboBanust K TpeIMETHBIM pe3yidbTaTaM OCBOCHHUA Y4eOHOTrO TMpeaMmeTa
«XuMus», pacrpeiesieHHbIe 10 rojlaM 00y4YeHus

PesynpTaThl 1mo rogam GOpMYIHPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yNbTaTOB OT TOJAa K TOJly, YK€ Ha3BaHHbIC B MPEABIIYIIMX TofaxX MO3UIUHU, KaK
PaBUIIO, IOCIOBHO HE MOBTOPSIOTCSA, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOrO TOJa
10 YMOJTYAHHUIO BKIIOYAIOT PE3YNbTAThl MPEABIIYIIUX JIET).

8 KIIACC

pPacKpbIBaTb CMBICJ OCHOBHBIX XHMHMYECKHUX IIOHATHH: aToOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, POCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCHUTENIbHAS aTOMHas W MOJIEKYJsipHas macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsl XUMHAYECKOTO JIEMEHTA
B COCIMHEHUHU, MOJSIPHbII 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3]IEKTPOOTPULIATEIBHOCT ™, CTEIICHb OKHUCJIEHUS, XUMHYECKasi  peakuus,
KJIacCU(pUKaLUsl peakUuil: peaklUd COEAMHEHHUS, PEAKLUH Ppa3JIOKEHUs, PEAKIUU
3aMEIEeHUs, PeaKM 0OMEHa, 3K30- U HJIOTEPMUUECKHE PEAKINH; *TeIIOBOU 3P PeKT
peakuuu™; A1po aroma, dJEKTPOHHBIA CIOM aroMa, aTOMHasi OpOUTAIb, PAIMyC aTOMa,
XUMHYECKasl CBA3b, NOJISIPHAS W HEIOJSApPHAs KOBAJIEHTHAs CBA3b, MOHHAS CBA3b, MOH,
KaTHOH, aHWUOH, PacTBOP, MaccoBasl JIOJI BelIecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MPUMEHSTH 3TU MOHSITHS MPU ONUCAHUU BEUIECTB U UX MPEBPALICHUI;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTaBJICHHS (POPMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX pEaKLui, SIEKTPOHHOr0 OaiaHca;

OIpEENATh BAJIEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJICHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPOM Ha ONpEIEeTCHUs, B TOM
YUCJIe CTPYKTYPUPOBAHHBIC; NPHUHAUIEKHOCTh BEIIECTB K OIPEAEIEHHOMY KIaccy
COEIUMHEHUM 1O QopMmyiaMm; BHUJ XUMHYECKOM CBsI3U (KOBAJIEGHTHAas M HMOHHAas) B
HEOPIaHUYECKUX COCAUHEHUSX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMETb C ITOMOIIBIO
YUUTENS MPUMEHATHh CUCTEMY XUMHUYECKUX 3HAHUM, JJISl YCTAHOBJICHHSI B3aMMOCBS3H
MEXy U3yYE€HHBIM MaTE€pUaIOM U NP MOJYyYEHUH HOBBIX 3HAHUM, a TAKXKe MpU padoTe
C UCTOYHHUKAMHU XuUMHUYeckoil wuHpopmanuu. OpHEHTHUPOBATHCS B TMOHATUAX U
ONeprupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH TP BHINOJHEHUN YU€OHBIX 3aJaHHUM
Y pEUIeHUH PacUETHBIX 33Jlay C OMOPOM Ha AJITOPUTM YYEOHBIX NEUCTBUM M3y4YEHHbBIC
3aKOHBI U TEOPUU: 3aKOH COXpaHeHUs Macchl, [lepuoanuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJICKYJIIpHAs TEOpHUs.
CooTHOCUTh 00O3Ha4YeHUs, KOTOpble MMetoTcs B Tabnwmie «lleprogmyeckas cucrema
XUMHUYECKUX 31eMeHTOB [[. 1. MenaeneeBay ¢ YnCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHCIO AJIEKTPOHOB U
pacupeiesieHue uX 1o AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMUYECKUE DJIEMEHTHl; HEOPraHWYEeCKHE BEIIECTBA;
XUMUYECKUE peakiuu (10 YHCIy M COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BELIECTB, IO
TerIoBoMy 3P (EeKTy, M0 U3MEHEHHUIO CTENEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
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ONOPOU Ha CXEMBI,

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMMCAaHUE MPUMEPaMU MOJICKYJSPHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYIECKUX PEAKIUI C OTIOPO HA CXEMBI,

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa M CTPOCHUS;
BO3MOXKHOCTH TPOTEKAHUSI XUMHYECKHUX MPEBPAIICHUN B Pa3TUYHBIX YCIOBHSIX IOCIE
IPeIBaAPUTEIHLHOTO 00CYKICHHUS C TICIarOroM;

BBEIYHCIIATh OTHOCHTEIIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB;
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (GopMysie COeIUHEHUS; MAaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUYETHI MO YPABHCHUIO XUMHUYECKON PEaKIMH C
OIIOPOM Ha aJrOpUTM;

MPUMEHSATh OCHOBHBIC OIEPAlMA MBICTUTEIBPHOW NEATCIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHHE, O0000IIeHre, CHUCTeMaTH3alus, KIacCH(PUKAINs, BBISBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — NI M3yYEHHs] CBOWCTB BEIECTB U XMMUUYECKHUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TMO3HaHUS — HaAONIOJCHHE, W3MEpPEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® 10 PYKOBOJICTBOM
nejarora;

CJIeIOBaTh TMpaBWIAM TOJIb30BAHUS XUMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyJ0BaHUEM, a TakKe IpaBujaM OOpalleHus ¢ BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKITUSIMU T10 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO TOJYUYSHUIO U
coOMpaHuio Ta3000pa3HBIX BEIIECTB (BOJAOPOJA U KHUCIOPOJA), MNPUTOTOBJICHUIO
pPacTBOPOB € OMPEACTEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIMIECTBA; INIAHUPOBATH U
MIPOBOJIUTh XUMUYECKHE SKCIEPUMEHTHI IO PACMO3HABAHHUIO PACTBOPOB IMIEIOYCH M
KHUCJIOT C TOMOIIBbI0 HWHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHWIOpaHX U JIp.),
MOATBEPKIAOMINX KAa4YeCTBEHHBIH COCTaB HEOPTaHWYECKUX BEMIECTB (KaueCTBEHHBIC
pEeaKIMK Ha HOHBI) TTOJ] PYKOBOJACTBOM II€/1arora.

9 KJIIACC

pPacKpbIBaTh CMBIC OCHOBHBIX XHMHYCCKUX TOHSATHH: XUMHYECKHH JJIEMEHT,
aToOM, MOJIEKyJa, HWOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, JJIEKTPOOTPUIATEIILHOCTh, CTENEHb OKHUCIICHHUS, XUMUYECKas peaKiius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJb*, MOJSIpHBIH 00BEM, PacTBOP;
AIEKTPOJUTHI, HEIJEKTPOJIUTHI, IJICKTPOIUTHUECKAS TUCCOIMAIINS, PEAKIIMA HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTuMble U HEOOpaTUMbIe
peakIMu™, OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCINUTEIh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJICHHE, aJUIOTPOIus, amMQpOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METAJNINYECKas), KPUCTAJUIMYECKasl pelmeTKa, *Koppo3us
METAJJIOB, CIJIAaBbl, CKOPOCTh XUMHYECKOW pEaKIUu™*, TMPEeAeTbHO IOMyCTUMAas
konuentpanus (IT1K) Bemecrna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKHUX TMOHATHHA (cM. 1. 1) m
MIPUMEHSTD 3TH TIOHSTHS TP ONTUCAHUU BEIIECTB U UX MPEBpaICHUH;

UCTIONb30BaTh 3HAKWM W CUMBOJIBI N7 (PUKCAIMU PE3yIbTaTOB HAOIIOICHU,
cocTaBieHHS (OPMyJ BEIICCTB U YPABHCHUN XWMHUYCCKHX PEaKIIMH, 3alUCH JTaHHBIX
ycnoBuit 3aa4. Mcnonb3oBatk 0603HaueHMs, nMetomecs B [lepuoaudeckoii cucreme u
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Ta0JIuIe PACTBOPUMOCTHU KUCJIOT, OCHOBAHUMW U COJIEH B BOJIE JIJISI BHITIOJIHEHUS 3aJaHU .

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHYECKHUX DIJIEMEHTOB B
COCAMHEHUAX PA3JIMYHOIO COCTaBa; MPUHAJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIacCy COCIMHEHUH C OTIOPOM Ha ONIPEACIICHUS, B TOM YHUCIIE CTPYKTYPUPOBAHHBIC; BUJIbI
XUMUYECKON CBsi3U (KOBaJEHTHasi, WOHHAs, METaJIMYecKas) B HEOPTaHUYECKHX
COCIMHEHMSIX; 3apsA]l MOHA MO XUMHUYECKOM ¢opmyre; XapakTep cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIENOYeH, *TUIMl KPUCTAJUIMYECKOM PpEmETKH KOHKPETHOIrO
BellecTBa”™;

packpeiBath  cmbicn  [lepuoamueckoro  3axkona .M. MeHnneneera wu
JEMOHCTPUPOBATh €ro MOHMMAHHUE: *OMHCHIBATh M XapaKTEePHU30BaTh* TaOIMUHYIO
dopmy Ilepuoanueckoil CHUCTEMBl XHUMHUYECKHX OJJIEMEHTOB: pa3iuyaTh MOHITUA
«rnaBHasg noarpynmna (A-rpynmna)» u «mnodounas noarpynna (b-rpymnma)», mansle u
00JIbIIIKE TIEPUOJIBI;, *COOTHOCUTH* 0003HAUECHHSI, KOTOPbIE UMEIOTCS B TIEPUOIUYECKOM
TabnuIle, ¢ YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI AaTOMOB XMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, oOLIee YNUCIIO AIEKTPOHOB U PACTIPEIETICHUE UX 0 3IEKTPOHHBIM
CIOsIM); *OOBICHATH* 0OIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XWMHUYECKHX
AJIEMEHTOB M MX COCIMHEHUN B Mpelesiax MallbIX MEPHOJIOB M TJIABHBIX MOATPYIIL C
y4ETOM CTPOEHHS UX ATOMOB;

KJIacCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHTBhI, HEOPraHMYEeCKHUE BEIIECTBA;
XUMHUYECKHE peakiuu (10 YKMCIy W COCTaBYy YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENEHEH OKHUCICHUS XUMMUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapakTepu30BaTh (OMUCHIBATH) OOIIKE U CHEU(PUUECKHEe XUMUYECKUE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMMCAHWE MPUMEPAMH MOJIEKYJSIPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C ONIOPOM HA CXEMBI;

COCTABJISITh YPABHEHMSI DJIEKTPOJIUTHUYECKON AMCCOUMALMU KUCIOT, LIENoYed U
COJICH; TIOJIHBIE M COKpAaIIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa; YpaBHEHMSI
peaKLnii, HOATBEPKAAOIINX CYIIECTBOBAHNE T€HETUUECKON CBSI3U MEXY BEILIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuui
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTHM OT MX CTPOCHUS;
BO3MOXHOCTH TPOTEKAaHMUSI XUMHUYECKHX MPEBPAIICHUN TMOCIE MPEABAPUTEIBLHOIO
00CYXJIeHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMeHTa 1Mo (opMyse COSIUHEHHUS; MAaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPAaBHEHUIO XUMHUYECKON PEaKIHH C
OIIOPOU Ha aJIrOPUTM;

CJIeIOBaTh NpPaBWJIAM IMOJIb30BAaHUS XUMHUYECKOW NOCYJOM W J1ab0opaTOpHBIM
o0opyZ0oBaHMEM, a TakKe IMpaBujaM OOpaleHus C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TOJTYYCHHUIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTJIEKUCIIOTO ra3a);

MPOBOAUTH PEAKINM, MOATBEPXKIAIONIME KAYeCTBEHHBIM COCTAB pPa3IUYHBIX
BEIIIECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOPUA- OpOMHI-, HOIUI-, KapOoHAaT-,

24



docdar-, cunukar-, cynbhar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHUS K MOHBI N3YYCHHBIX
METAIIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPTAHUUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIC OIEpAIlMU MBICTUTEILHOW NEATEIHPHOCTH — aHAINU3 |
CUHTE3, CpaBHEHHE, 0000IIIEHIE, CHCTEMATH3aIINIO, BBISIBIICHUE TPHYUHHO-CIICACTBEHHBIX
CBsI3€H — JIUIsl U3yUEHUS CBOIMCTB BEIIECTB M XMMUYECKUX PEaKIUii; eCTECTBEHHO-HAYIHBIE
METO/IbI TO3HAHUS — HAOIIOICHHE, N3MEPEHHE, MOJISTTMPOBAHNE, IKCTICPUMEHT (peaTbHBIN
Y MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YAaCOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TEMbI y4eOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMHs 0CHOBHOW 00pa30BaTeNIbHOM MporpaMMbl 0CHOBHOTO 00111ero oOpazosanus. [Ipu aTom Opranu3zanus
BIIpaBE€ camMa BHOCHTb M3MEHEHMsS B COJEpXKaHUE M paclpeleleHHe ydeOHOro marepuaja IO rojaM oOOydeHHus, B
MOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAEICHUE OpPraHu3allOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aalTallid Y4eOHOro Marepuania no XMMHH, PEACTaBICHHBIMU B [losicHUTENbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMBbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-i1 BapuanT
Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 4 B Henemr0, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs )

IIpumepHbIe TEMBI, OcHoBHOe coaep:xaHue OcHOBHBIE BU/IBI 1eATEIbHOCTH
pacKpbIBaoLIye o0yyaromuxcs
JaHHBbIN pa3aen

NPOrpamMmbl,
U KOJINYECTBO YaCOB,
OTBOAMMOE HA X
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u3ydeHue

Tema 1. Xumusa —
Ba:kHasl 00J1aCTh
€CTECTBO3HAHUSA U
NPaKTHYEeCKOMI
IeATEJIbHOCTH
Yyej0oBeKa

(54)

Pa3nen 1.IlepBonavyajibHble XuMudeckue moHaTus(20 u)

HpC,I[MCT XAMUH.* PojIb XUMHU B KU3HU YeJIOBEKA.

XuMus B cUCTeMe HayK. MeTo/1bl TO3HAHUS B
XUMUH.*

Tena u BentecTBa. ®usnueckre CBOMCTBA BEIIECTB.

ArperaTHoe COCTOsSIHUE BelecTB. YUCThIe
BemecTBa U cMecu. CiocoObl pa3/ieiieHus: CMecei.
dusznueckue U XUMUYECKHE sBJICHUs. [Ipu3Haku u
YCJI0BUSA NPOTCKAHUA XUMHUYCCKHUX peaKHHﬁ.
3HAKOMCTBO C MpaBUIaMH 0€30MaCHOCTH U
npuémamu paboThl B XUMUYECKOH J1TaOOpaTOPHH.

JdeMoHcTpannn

1. JTaGopaTtopHoe 060pyaOBaHHE.

2. PaznuyHble BUABI XUMUYECKOU MOCY/IBI.

3. O0pa3ibl BEIECTB.

4. CriocoObI pazaenenus cmeceit (punpTpoBanue,
BBINTApUBAHUE, TUCTUIUIAINUS, XpoMaTorpadus).
JlabopaTopHbIe U IpaKTHYeCKue padoThl
JlabopamopHvie onvimul:

Onucanvie pU3nUecKux CBONCTB BEIIECTB.
Paznenenue cmecH ¢ MOMOIIbIO MarHUTA.
IIpakxmuueckue pabomoi:

Ne 1. JIaGopaTtopHoe 060py10BaHHE U IPHEMBI
pabotsl ¢ HUM. [IpaBuna 6e3omacHoi pabOTH B
XUMHUYECKOH JIabOpaTOPHUH.

Ne 2. Ouncrka 3arpsA3HEHHON OBapEHHON COJIHA
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PackppiBaTh CMBICI H3y4aeMbIX TOHATHI € TOMOLIBIO IIE€Arora.

PackppiBaTh posib XMMHUH B IPUPOJIE U )KU3HU YEIIOBEKA, €€ CBSI3b
C IpYrMMH HAYKaMH.

Pa3nuyarh yncThIE BEIIECTBA U CMECH; OAHOPOIHBIE U
HEOJTHOPOJIHBIE CMECH;

PaznmuaTh Qusnueckue u XUMUYECKUE SIBICHUS C OTIOPOil Ha
OIIpeeIICHUS.

Omnpenensts NpU3HAKU XMMHUECKHUX PEaKLIUNA U yCIOBHS UX
IIPOTEKAHUS.

CnenoBaTh IpaBuUiiaM MOJIb30BaHUS XUMUYECKOM MTOCYI01 U
1a0opaTOpHBIM 000pPYIOBAHUEM, A TAKXKE IPAaBUIIAM
oOpallleHus1 ¢ XMUMUYECKUMU BEIlle-CTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSAMHU 10 BBIIIOJHEHUIO IPAKTUYECKUX paboT Mo
KOHTPOJIEM II€/1arora.

[InanrpoBaTh ¥ NPOBOJUTH XUMUYECKHM dKCIIEPUMEHT 10
M3Y4YEHUIO U ONMCAHUIO (PU3NYECKUX CBOICTB BEIIECTB,
CIIOCOOO0B pa3/ieNieHHsl CMeCei BEIIECTB 0] pyKOBOJCTBOM
nejarora ¢ 00Cy X AeHHeM I1aHa paboThl.

Mcnonb30BaTh NpH BHITOIHEHUH YUEOHBIX 3a/IlaHUN U B
IIpOIECCEe UCCIEI0BATENbCKON AEATEIBHOCTU HAYYHO-
HOIYJISIPHYIO JINTEPATYPY XUMUYECKOTO COACPKAHUS,
CIpaBOYHbIE MaTepuabl, pecypcsl UHTEepHETa 0
PYKOBOZCTBOM II€AArora.

BricTpanBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIopoii Ha MH(OpPMaIHIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepUajIoB, FPaMOTHO UCIOJIb30BaTh N3YUEHHBIH
MOHATUMHBIN anmapaT Kypca XUMUN



Tema 2. BemiecTBa
U XUMHYeCKHe peakiun
(15 q)

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHUE SJIEMEHTHI.
3HaKu (CUMBOJIbI) XUMUYECKUX AJIEMEHTOB.
IIpocTble u cioXxHbIe BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX AJIEMEHTOB. *3aKOH MOCTOSHCTBA
cocrana BelecTB.* OTHOCUTENIbHAS aTOMHAs Macca.
OTtHocutenbHas MOJIEKyJIApHas Macca. MaccoBas
JI0JIs1 XMMHUYECKOT'0 3JIEMEHTA B COEIMHEHNUU.
DuU3NYECKUE U XUMUYECKHUE ABICHUA. XUMUYECKas
peakuus. [Ipu3Haku U ycinoBHs IpOTEKAHUS
XUMHYECKUX peakuid. XMMUYECKUE YPaBHEHHUS.
THMBI XUMUYECKUX PeaKIUi (COeTMHEHHUS,
pasnokeHus1, 3aMelIeHns, 0OMeHa).

3aKOH COXpaHEHUs1 MacChl BELIECTB.

*M. B. JIoMOHOCOB — YUYE€HBIN-IHIIMKIONEINUCT. ™

JleMoHCTpaL U

®dusndeckue ABICHUA (pacTUpaHue caxapa B
CTyTIKE, KUTICHUE W KOHJICHCAIIUsI BOJIBI U T. II.).
XuMudeckue siBIeHus (TOpeHue CBeYH,
pa3ioKeHue caxapa, B3auMOJEHCTBUE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus,

paznoxenue ruapokcuna meau(ll),
B3aMMO/JICUCTBHUE J)KeJe3a C CEPOM, B3aUMOACHCTBUE
kene3a ¢ pactBopoM cosu Meau(Il)).

OnbIT, WITIOCTPUPYIOIINUM 3aKOH COXPaHEHUS
MAaccChbl.

JlabopaTopHble U NpaKkTHYecKue padoTbl
JlaGopaTopHBIE OTIBITHI:

[Tpumeps! puznueckux sBIEHUH (TUIaBICHUE
BOCKa, TassHHE JIbJIA).

[TprMepsl XUMUYECKHX SBICHHM (TPOKATUBAHUE
MeJHON POBOJIOKHU, B3aUMO/IEHCTBUE Mella C
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[TpuMeHATH ecTeCTBEHHO-HAYYHbIE METObI I03HAHUS (B TOM
yuclie HabJII0IeHUE, MOIETUPOBAHUE, SKCIIEPUMEHT)

Y OCHOBHBIE OIIEpallii MBICIIUTEIbHON JESATEIbHOCTH
(cpaBHeHUe, KIaccuUKAIIVS) TSI U3YYCHHSI BEIIECTB U
XUMHMYECKHUX PEAKLMN € OIIOPOM Ha AITOPUTM HJIM CXEMY.

PackpbIBaTh CMBICT U3y4acMbIX ITOHATUN U 3aKOHOB U
IIPUMEHATDH 9TH ITIOHATHUS IPU ONIMCAHUU CBOWCTB BELIECTB U UX
IIPEBpAICHUH C ONIOPOX Ha IIJIaH U KJIKOYEBBIE CIIOBA.

Paznuyate pusnyeckue u XuMuyeckue siBICHUs, OOBSCHATh UX
CYIIHOCTb C TOYKHU 3pEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHUS C
OIIOPOM Ha OIIPENEICHUS U CXEMBI.

Onpenensts NpU3HAKU XUMHUECKUX PEAKLIUN, YCIOBUS UX
IIPOTEKAHUS.

OOBSACHATH CyITHOCTD (PU3MUECKUX M XUMHUECKUX SIBJICHUH C
TOYKH 3PEHUSI AaTOMHO-MOJIEKYJIIPHOTO YUYEHUs C
VCITOJIb30BAHUEM BU3YAJIbHOW OIIOPHI.

KnaccugpunupoBars XuMuieckue peakliuu (110 YUCIy U COCTaBy
pearupyromux u o0pa3yrolnxcsl BEIECTB) C OMOPOM HA
CXEMBI.

CoctaBisiaTh (hopMyJbl OMHAPHBIX BEIIECTB 110 BAJIGHTHOCTH U
OTpeEIATh BaJICHTHOCTH 10 (JOpMyJiaM BEIIECTB C OMOPOH Ha
JITOPUTM y4eOHBIX JIeHCTBUH.

PaccraBnsith kK03 PUIMEHTHI B ypaBHEHUSIX XUMUUYECKUX
peakuuii ¢ oopoi Ha AITOPUTM y4eOHBIX JIeHCTBUH.

CrnenoBath npaBuiIaM MOJIb30BAHUS XUMUYECKOH MOCYA0H U
71a00paTOpPHBIM 00OPYIOBAHUEM, a TAK)KE MpaBUIaM OOpalleH s
C BEIIECTBAMHU B COOTBETCTBUY C HHCTPYKIMSMH I10
BBINIOJTHEHUIO JTA0OPATOPHBIX XUMHUUECKHUX OMBITOB M0
KOHTPOJIEM IEarora.

Mcronb30BaTh NpH BHITOTHEHUN YUEOHBIX 3a/IJaHUH U B
MIPOIIECCE UCCIEN0BATENBCKON AEATEIBHOCTH
Hay4HO-TIONYJIIPHYIO JIUTEPATYPy XUMUYECKOT'O COACPKAHMS,
CIpaBOYHBIE MaTepuaisl, pecypcbl IHTepHETA ITONT
PYKOBOJCTBOM II€arora.



KHUCIIOTOI). BricTpauBath pa3BEpHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C
Mopnenu aToMOB U MOJIEKYJT OTOpOi Ha MH(pOPMAINIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepuaioB, TPaMOTHO UCIOJIb30BaTh U3y4YEHHBIN

[Tpaktuyeckas padora Ne3 [Ipu3Haky npoTeKaHus T
MOHATUMHBIN annapaT Kypca XUMUU

XUMHYECKHUX PeaKui

Boruuciaenus

— OTHOCHUTEJIBHON MOJIEKYJISIPHOM MacCChl
BCIICCTB;

— MAacCOBOH JIOJIM XUMUYECKOTO 3JIEMEHTA I10
dbopMyIie coeTuHEHUS.

Pa3nen 2. Baxkneiimme npeacTaBuTe M HeopraHueckux Bemrects (30 1)

29



Tema 3. Bo3ayx.
Kucnopopn. llonsiTue 06
OKCHIAX

(5 1)

Bo3ayx — cMmech razon. CoctaB Bo3ayxa.
Kucnopos — sneMeHT u mpocToe Bele-

cTBO. O30H — *amnoTporHas MoauduKanus
Kucinopoaa.* HaxoxxaeHue Kuciopoa B Ipupoe,
buznyeckue 1 XuMHUYEeCKHe CBOMCTBA (peakuuu
OKHCJICHHUS, TOPCHHE). Y CIIOBHS BOSHUKHOBEHUS U
npekpaieHus ropenus. [lonsarue 06 okcuaax.
*CnocoObl OJTYYEHHUsI KUCIOPO/ia B TaOOpaTOPHH
U IPOMBIIUIEHHOCTH. * [IpuMeHenue kuciaoposa.
KpyroBopot kuciopoia B mpupoie.

*TemtoBol 2G(HEKT XUMHUYECKON peaKIluu,
MOHSITHE O TEPMOXUMHUYECKOM YpaBHEHUH, IK30™-
U DHJIOTEPMUYECKUX PEAKIUSIX.

*TormBo (HeTh, YroJib U METaH). 3arps3HCHUE
BO3/yXa, CIIOCOOBI €ro MPeI0TBPAICHHUS.
Ycunenne napHuKoBoro 3G hekra, pa3pymnieHue
030HOBOTO CJIOS.*

JdeMoHcTpannn

Bzaumoneiictue hocdopa, ceprl u xemnesa ¢
KHCTIOPOJIOM (BO3MOXKHO UCTION30BaHUE
BUJICOOTIHITOB).

Omnpenenenue coiep:kanus KHCIOPOaa B BO3IyXE.
OMBITHI, IEMOHCTPUPYIOIIHE YCIIOBUS
BO3HUKHOBEHUS U MPEKPAIICHUS TOPEHUSI.

JlabopaTopHble U NpaKkTHYeCcKHe PadoThl
JlaGopaTOpHBIi OMBIT:

O3HakomieHHE C 00pa3aMu OKCUJIOB.
[TpakTudeckas pabora:

Ne 4. TTonyueHnne KuciIopoa, U3y4eHue ero
CBONCTB.

Beruuciaenus
— MOJIEKYJISIPHOM MACChl KUCIIOPO/Ia U 030HA Ha
OCHOBaHMUHM aTOMHOM MacChl XUMHUYECKOT'O
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PackpbIBaTh CMBICIT U3y4aeMBIX MOHSATHI U IPUMEHSTH 3TH
MIOHSATHSI IPU ONMCAHUU CBOWCTB BEIIECTB U UX MPEBPAIICHUH C
UCIIOJIb30BaHUEM OTIOPHBIX CIIOB M KITHIIIE.

Xapaktepu3oBaTh (OMUCHIBATB)C ONOPOU HA NIAH, CXEM),
KPAmMKYH0 3anuch
COCTaB BO3yXa, PU3NYECKUE U XU-MHUECKHUE CBOMCTBA
KHCJIOPO/Ia, CIIOCOOBI €r0 MOJYyYCHHUsI, IPUMEHEHUE U 3HAYCHUE
B MIPUPOJIC U )KU3HU YEITOBEKA.

Cpasnusamuv peakyuu 20peHusi U MeONEHHO20 OKUCTEHUS C
IPeIBAPUTEIHLHBIM 00CYKICHUEM TTapaMeTPOB CPABHCHHSI.

CobupaTh mpuOOPHI IS MOJIyUYEeHUs KUCTI0pOoia (BBITECHEHUEM
BOJIbI I BO3/1yXa).

Pacrnio3HaBaTh ONBITHBIM ITYTEM KHUCIOPOJI MOJT KOHTPOJIEM
nenarora.

M cronp30BaTh XUMUYECKYIO CUMBOJIUKY JUISI COCTaBJICHUS
(hopMyJI BElECTB, MOJICKYJISIPHBIX YPABHCHHI XUMHYESCKHX
peaKIuii C y9acTHEeM KUCIOPO/a.

OOBSACHATH CYITHOCTh YKOJIOTHYECKHUX TPOOIIEM, CBSI3aHHBIX C
3arpsi3HEHUEM BO3/yXa.

CrnenoBath npaBuiIaM O6€30MacHOi paboThl B TaOOpaTOPHH MIPH
WCTIOJIH30BAHUN XUMHUYECKOU MOCYIBI U 000PYIOBAHHUS O]
KOHTPOJIEM Te/Iarora, a TakyKe MpaBuiiaM oOpaleHus ¢
TOPIOYMMU BEIIECTBAMH B OBITY.

[TnannpoBaTh U OCYIIECTBIATH HA TPAKTUKE XUMUYECKHE
9KCIIEPUMEHTEHI, IIPOBOIUTH HAOIOCHHSI, JICJIATh BBIBOIBI 10
pe3yabTaTaM dKCIIEpUMEHTA MO PyKOBOJCTBOM IEarora.

VY4acTBOBaTh B COBMECTHOM paboTe B IpyTIIIe.

Hcnonb30Bath mpy BHIOTHEHUH YU€OHBIX 3aJJaHUI U B
poIiecce UCCieI0BaTeIbCKON AeATEIEHOCTH HAYIHO-
MOMYJISIPHYIO JINTEPATYPY XUMUUYECKOTO COACpKAHUS,
CIPaBOYHBIEC MaTepHAIIbI, pecypchl IHTepHEeTa 1101
PYKOBOJICTBOM TI€Aarora.

BricTpanBath pa3BEépHyThIC TMCHEMEHHBIC H YCTHBIC OTBETHI C
OTOpOii Ha MH(POPMALIUIO U3 YIeOHHKA U CIIPABOYHBIX



JJIEMEHTa MaTEpHAJIOB C OIIOPOH Ha IIJIaH, TPAMOTHO UCIIOJIB30BaTh
M3Y4CHHBIN IOHATUMHBIN alapar Kypca XUMUAU
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Tema 4. Bogopos.
IlonsiTHE 0 KHCJIOTAX
H COJIAX

(5 1)

Tema 5.
KoanuecTBeHHbIE

OTHOILIICHUHA B XUMHUH
(4 1)

Bopopoa — sneMeHT U IPOCTOe BELIECTBO.
Haxoxpaenwue B pupojae, Gpusndeckue u
XUMHUYECKHE CBOICTBA (Ha mpUMepe
B3aMMOJICHCTBYS C HEMETAJIAMHU M OKCHUIaMU
METaJUIOB), IPUMEHEHHUE, *CIIOCOOBI OTyYeHUS. ™
[ToHsTHE O KHCIIOTaX U COJISIX.

JleMoOHCTpaL U

[Tony4enue, coOupanue u pacro3HaBaHHUe
BOJIOPOJA.

['openue Bopopoaa.

BsaumogetrictBue Bogopoaa ¢ okcugaom meau(ll).

JlaGopaTopHble U MpaKkTH4YecKHe padoThl
JlaGopaTOpHBIN OTIBIT:

BzaumopeiicTBie KUCIOT ¢ METallIaMHu.
[IpakTuyeckas pabora:

Ne 5. Tlonyuenue Bogopo/ia, U3yu4eHUe ero
CBOJCTB.

Beruuciaenus
— MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBAHUHU
ATOMHOM MacChbl XUMHUYECKUX DJIEMEHTOB

KomnuectBo BemectBa. Moisb. Moisipaast Macca.
3akoH ABorajapo. MosnsipHblif 00BEM ra3oB.
Pacuérbl N0 XMMHUYECKUM YpaBHEHHUSIM.

JleMoHCcTpaL U
OO0pa31bl BEIIeCTB KOJIMUECTBOM 1 MOJIb.

Borauciaenus

— 00Bb€Ma, KOJIMYECTBA BEIIECTBA r'a3a 10 €ro
W3BECTHOMY KOJIMUECTBY BEIIECTBA MK 00BEMY;
— 00BEMOB T'a30B 10 YPaBHEHHIO PEeaKIMK Ha
OCHOBE 3aKO0HAa 00BEMHBIX OTHOIIIEHUH Ta30B
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PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTh 3TH
MIOHSATHS IIPU ONMCAHUU CBOWCTB BELIECTB U UX MPEBpAILEHUH.

XapakTepu30oBaTh (ONMUCHIBaTh) GU3NUECKHE U XUMUYECKUE
CBOWCTBA BOAOPOAA, CIIOCOOBI €r0 MOTyYSHHsI, TPUMEHEHHE C
OTOPOH Ha IJIaH, KPATKYIO 3alHCh, CXEMY.

Cobupath mpubOp AJIst TOTYYSHHS BOJIOPO/IA C UCTIOIH30BAHUEM
BU3YaJIbHON OMOPBI

Hcnonp30BaTh XMMUYECKYIO CUMBOJIUKY ISl COCTaBJICHMUS
(hopMyI1 BELIECTB, MOJIEKYISIPHBIX YPABHEHUIM XUMHUECKHUX
peaKuuii C y4acTUEM BOAOPOJA C OTIOPOM HA AIITOPUTM.

CnenoBath npaBuiiamM 0e301acHoi paboThl B 1a00paTOpUU MpU
UCTIOJIb30BaHUH XUMHYECKON TIOCYIBI M 000pYIOBaHHS MO
KOHTPOJIEM Tearora., a Takyke mpaBuiiaM 00paleHus C
TOPIOYMMHU BEILIECTBAMU B OBITY

[TnmanupoBaTh U OCYIIECTBIATH HAa MPAKTUKE XUMUYECKHE
9KCIEPUMEHTBI, IPOBOIUTH HAOJIIOCHUS, I€NaTh BBIBOABI 110
pe3yibTaTaM dSKCIIepUMEHTa MOJT PyKOBOACTBOM Iefarora ¢
o0CyXJIeHUEM IIJIaHa pabOoThI, C UCIOJIB30BAHNEM KITUIIIE.

VY4acTBOBaTh B COBMECTHOM paboTe B IpyIIIIe.

[TmanupoBaTh U OCYIIECTBIATH HA PAKTUKE XUMUYECKHE
SKCIEPUMEHTBI, TPOBOIUTH HAOIIIOICHUS, 1€NaTh BBIBOABI 110
pe3yabTaTaM dKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe B IpyIe

PackpbIBaTh CMBICIT H3y9aeMBIX MIOHSATHIA U IPUMEHSTH 3TH
HOHSATHS, A TAK)KE U3YYCHHBIE 3aKOHBI U TEOPUU JUISl peILICHHS
pacuéTHBIX 3aJa4 ¢ IOMOUIbIO IIe/1arora.

BBIUUCIIATE MOJSIpHYIO MacCy BEILECTB; KOJMYECTBO BEILECTBA,
00BEM raza, Maccy BEIIECTBa C OMOPOM Ha oOpaszell, Ha
bopmyb;

[TpoBOIUTH pacu€Thl MO YpaBHEHUSM XUMHUECKUX PEAKINH C
OTIOpOii Ha 0Opa3sel, aJropuT™M YueOHBIX JACHCTBHIA:
KOJIM4EeCTBa, 00bEMA, MacChl BELIECTBA 110 U3BECTHOMY
KOJINYECTBY, 00BEMY, Macce peareHTOB WU MPOIYKTOB
peaxkuuu.



Tema 6. Boaa.
PactBopsl. Ilonsitue 00
OCHOBaHHSX

(59)

Bopna, ee cocras, cTpoeHue, MOJIEKYIIbI.
®du3nyuecKkue CBOMCTBA BOABL. *AHaNIN3 U CUHTE3 —
METO/Ibl U3YYEHHSI COCTaBa BOJBL. ™

XUMHYECKHE CBOUCTBA BOAEI

(paznosxeHue, peakluu ¢ HaTPUEM, OKCUIOM
KaJIbLusl, OKCUI0M cepbl 1V .

CocraB ocHoBanwuii. [TonsiTe 06 UHAUKATOpPAX.
*Bopa xak pacTBOpUTEIb.* PacTBOPBHI.
*PacTBOPUMOCTb BEIIECTB B BOjC.™
*HacpliieHHbIE U HEHACBILIEHHbIE PaCTBOPHL. ™
MaccoBas 107151 BeliecTBa B pacTBOpe.

*Posib pacTBOPOB B MPUPOJIE U B KU3HU YETIOBEKA.
KpyroBopot Boabl B ipupojie.* 3arpszHeHne
MpUPOIHBIX BOA. OXpaHa U OUYMCTKA MPUPOTHBIX
BOJI.

JleMoHCTpanuu

DIIEKTPOJIN3 BOJIbI, CHHTE3 BOJIbI; B3aUMO/ICHCTBUE
BojbI ¢ MeTaiiamu (Na, Ca) (Bo3MOKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB).

PactBopeHue BemecTB ¢ pa3auyHoOM
pacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIOT U LIETOUYEH C
MTOMOIIbIO UHANKATOPOB.

JlabopaTopHble U NpaKkTHYecKue padoTbl
[TpakTrueckas pabora:

Ne 6. IlpuroroBienue pacTBOPOB ¢ ONPEACIEHHON
MAacCCOBOM J10JIel paCTBOPEHHOTO BEILIECTBA.
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BricTpanBath pa3BEpHYThIE IMCHBMEHHBIE U YCTHBIE OTBETHI €
ONOpOM Ha UH-
(dopmaruio U3 yueOHHMKA U CIIPaBOYHBIX MaTE€pUANIOB, TPAMOTHO
HCII0JIb30BATh U3Y4YCHHBIN MIOHATUIHBIN aIlapar Kypca XUMHUH C
IIOMOILBIO IIE/IAarora.

PackpbIBaTh CMBICI U3y4aeMbIX MOHATHI U IPUMEHSTh 3TH
IIOHSATHS IIPU ONMCAHUU CBOWCTB BELIECTB U UX MPEBPAILEHUH C
MOMOIIBIO TIe/1arora.

XapakTepu30BaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA BOIHI,
e€ poJib KaK pacTBOPUTEIS B MPUPOAHBIX MPOIIECCAX C OTIOPOU
Ha IJIaH U CXeMY.

CocTaBisATh ypaBHEHUSI XUMUYECKUX PEAKIUN C yHACTUEM BObI
C OIIOPOM Ha CXEMY.

OOBACHATD CYLTHOCTh HKOJIOIMUYECKUX MPOOITIEM, CBSI3aHHBIX C
3arpsi3HEHUEM MTPUPOTHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
nmpuMecei, Mephl 110 OXpaHe BOJ OT 3arpsi3HEeHUs Iocie
IPEBapUTEIBLHOTO CTPYKTYPUPOBaHUS MaTepHala.

[InanupoBaTh M OCYILIECTBIATh HA MPAKTUKE XUMUYECKUE
9KCIIEPUMEHTBHI, IPOBOJIUTH HAOIIOCHMSI, 1E1aTh BbI-

BOJIBI 110 PE3yJIbTaTaM SKCIIEPUMEHTA MO/ KOHTPOJIEM
Iefiarora, ¢ UCIoJIb30BaHUEM KIIUILIE.

Cnenoath npaBuiaM 6e3onacHoil paboThl B 1abopaTopuu npu
WCII0JIb30BAHUN XUMHYECKOH MOCy bl 1 000pYA0BaHHUS 1101
KOHTPOJIEM IEJarora.

ITpoBOAUTH BHIYMCIEHUS C IPUMEHEHUEM MOHATHS «MaccoBast
7107151 BELIECTBA B PaCTBOPE» C OMOPOil Ha GOPMYIIbI.

Hcnonb30BaTh Npy BHIMOJHEHUH YU€OHBIX 3a/1aHUN U B
IIPOLIECCE UCCIIEI0BATENBCKON EATEIbHOCTH HAyUYHO-
MOMYJISIPHYIO TUTEPATYPY XUMHUECKOIO CO/IepKaHUS,
CIpaBOYHBIE MaTepHallbl, pecypchbl IHTepHETa O
PYKOBOJICTBOM TI€/1arora.

BricTpanBath pa3BEPHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha HHGOPMAIIHIO U3 YIEOHUKA U CIIPABOYHBIX



Boruncienus MaTepuaioB, TPaMOTHO UCIOIb30BaTh U3yYEHHBIN
— C UCTOJB30BAaHUEM TOHITHUS «MaCcCOBasl 1011 MOHSATUUHBIN anmnapar Kypca XMMHUU TOCIIe MPEABAPUTEIILHOTO
BEIIECTBA B PaCTBOPE» CTPYKTYypUPOBaHUS MaTepuasia
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Tema 7. OcHOBHbBIE
KJIACCHI
HEOPraHM4YeCcKNX
coeMHEeHu

(11 )

Knaccudukanus HeoOpraHuueckux COeAMHEHUH.
Oxcunpl: cocTas, Ki1accupukaiys (OCHOBHBIE,
KHCIIOTHBIE, *aM(dOTepHBIC, HECOJICOOpa3yIOIIUE Ha
npumepe okcuaa yriepoaa |l u okcuaa azora ll,
HoMeHkarypa. [lomyuenue* okcuos
(B3auMoOIeHCTBHE C BOJOM, KHCIOTAMH,
IEJIOYaMH ).

OcHoBaHUs: cocTaB, Ki1accupuKkanus (IeI0u u
HEPAaCTBOPUMBIE OCHOBAHUS ), HOMEHKJIATYypa.
Kucnoter: cocras, knaccudukarys, HOMCHKIATYpA,
buznyeckue 1 XuMUYECKHE CBONCTBA
(B3auMOJICHCTBHE C OCHOBHBIMU OKCHJIAMH COJISIMU
Ha IPUMEPE COISTHOM M CEPHOM KUCIIOT), *CIIOCOOBI
noJrydeHus.* Psit akTHBHOCTH METaJLIOB.

Conu (cpennue): HOMEHKIIATypa, *crnocoObl
MOJIYYSHUS ™, B3aUMOJICHCTBUE COJIEH ¢ METaJlIaMH,
KHCIIOTaMU, I1€JI0YaMH U COJISIMH.

['eHeTHYeCKas CBSA3b MEXIY KaccaMu
HEOPraHWYECKUX COeNMHEHUN. ['eneTnueckue
psabl. [lonsatue 06 ampoTepHBIX THAPOKCHUIAX HA
puMepe IUHKA W ATIOMUHUS. XUMHUYECKUE
CBOICTBa - B3aUMOJAEHCTBHE C KUCTIOTaMU U
niesiouaMu. Pa3jioxeHue npu HarpeBaHUH.

JleMoHCTpanuu

OO0pa3iibl HEOPraHUYECKUX BEIIECTB PATUIHBIX
KJIACCOB.

BzaumopeiicTBre pacTBopa CEpHOM KUCIOTHI C
okcuiom Meau(ll).

Peaknus HelTpanu3anuy.

BoITecHEHME 01HOTO MeTaIa IPYrUM U3 pacTBOpa
COJIN.

JlabopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTopHBIE OTBITHI:
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Omnpenenenre OCHOBHBIX KJIACCOB HEOPTAHMUECKUX COSIMHEHUIMA
1o mabIIoHYy.

CocTaBiieHre cXeM CTPOEHHUSI OCHOBHBIX KJIacCOB
HEOPraHUYECKUX COCJAMHEHHI Ha OCHOBE ONPE/ICICHUSI.

CocraBnenue (GopMyJll OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX
COEIMHEHUI U Ha3bIBAHUE UX 10 MEKYHAPOJIHOU U
TPUBUAIBHON HOMEHKJIATYpE C UCIOJIBb30BAaHUEM OIPEACTICHUS U
TaOIUIIBI PACTBOPUMOCTH.

KnaccudunupoBanue n3yyaeMbIX BEIIECTB [0 COCTaBY U
ceolicmeam ¢ OTIOPOI Ha OTPECIICHHS], CXEMBI U TaOIUILy
pPacTBOPUMOCTH.

CocraBnenue TaOJIUIIbl TCHETHUYECKUX PAJIOB U CXEMBI
«['eneTnueckasi B3aMMOCBSA3b OCHOBHBIX KJIaCCOB
HEOPraHUYECKUX COCAMHEHHIN MO/ PYKOBOJCTBOM IeAarora.
[IporHo3upoBaHre CBONCTB BEIIECTB HA OCHOBE OOIIMX
XUMHUYECKHUX CBOMCTB M3YYEHHBIX KJIACCOB, TPYII BEIIECTB, K
KOTOPBIM OHH OTHOCSATCS C UCTHIOJIb30BAHUEM CXEMBI

«["eneTnyeckas B3auMOCBSI3b OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHHIN MO/ PYKOBOACTBOM IeAarora.
CocraBneHue MOJIEKYJIIPHBIX YPABHEHUHN pPEaKLnid,
WJUTFOCTPHUPYIOLIUX XUMHUECKHE CBOMCTBA M3YYCHHBIX KJIACCOB U
CnocoObl Noy4erls: BEIeCTB U3YYSHHBIX KIIACCOB, TPy, a
TaKKe MOJTBEPHKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3h MEXKITY
HUMH, C ONIOPOIi Ha BepOATbHYIO CXeMY B KaUeCTBE 3PUTENbHOM
OTIOPHI.

CocraBneHrne MOJNEKYJIIPHBIX YPaBHEHUN PEaKIIMiA 110 CXeMaM C
IIpeIBAPUTENbHBIM 00CYX/I€HUEM BbIOOpa pearupyronmx
BEILECTB.

Brruncienne mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA KOJTUYECTRA,
00BEMa, Macchl BEIIECTBA MO0 KOJIMYECTBY, 00BEMY, Macce
PEareHTOB WX MPOJYKTOB PEAKIIUU 10 ATOPUTMY.
[InanupoBaHue U OCYIIECTBICHUE HA MPAKTUKE XUMUYECKOTO
AKCIIEPUMEHTA U HAOIIOJCHUS TI0/T PYKOBOJICTBOM YUHTEIIA.



B3aumopeiicTBie KUCIOT ¢ MeTalJIaMu.
ITonyuyeHnue HepaCTBOPUMBIX OCHOBAHUM.
B3anmoneiicTBre HEPaCTBOPUMBIX OCHOBAHUH C
KHCJIOTaMHU.

Paznoxenue ruapokcuna meau(ll) mpu
HarpeBaHuu.

[TpakTrueckas pabora:

Ne 7. PemieHne 3kCriepuMEHTANIbHbBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACCHl HEOPTaHMYECKHUX
COCUHEHUIN.

Beruuciaenus
— I10 YpaBHEHUSM XUMUYECKUX peaKUuuid

dopMyIHpOBaHUE BBIBOJOB 10 pe3yJbTaTaM IKCIEPUMEHTA C
MCTIOJIb30BAHUEM OTIOPHBIX CIIOB.

DopMyIHpOBaHUE C TOMOIIBIO MEArora U BHIMOJIHEHNUE IPABHI
6e3omacHoil paboThl B 1a00paTOPUU NIPU MCTIOJIB30BAHUH
XUMHUYECKOH MOoCy/Ibl U 000pyAOBaHUS.

Vcnionp30BaHue MPH BHITIOIHEHUH YI€OHBIX 33aJJaHUN U B
MIPOLIECCE UCCIIEI0BATENbCKON JEATEIbHOCTH Hay4HO-
MOMYJISIPHOM TUTEPATyphl XUMHUYECKOTO COJICPIKAHUS,
CIIpaBOYHbBIEC MaTepuabl, pecypcsl IHTEepHETa, OCylleCTBICHIE
BbIOOpA 1O/T PYKOBOJICTBOM TI€Iarora.

BricTpanBanue pa3BEPHYTHIX MUCHbMEHHBIX U YCTHBIX OTBETOB C
OTIOpOi Ha HHPOPMAITUIO U3 YICOHHUKA U CIIPABOYHBIX
MaTepuasIoB, IPaMOTHOE UCIOJIb30BAaHUE U3YUYEHHOTO
MOHATUITHOTO arnmapara Kypca XHMHHU C UCIIOJIb30BAHNEM IIJIaHA,
OTIOPHBIX CIIOB, aJITOPUTMA.

Paspnen 3. Ilepnoanyeckuii 3akon u Ilepuoguyeckas cucrema xumudeckux 3j1emedToB [[. U. Menaeseena.
Ctpoenue aToMoB. XUMHYeCKas ¢BA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHBIE peakuun (15 u)
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Tema 8.
I[Mepuoguveckuii 3aK0H
u [lepuoagnueckas
CHCTEeMa XUMHYECKHX
3JIEMEHTOB

J. 1. Menaese-eBa.
Ctpoenne atoma (7 4)

[TepBble MOMBITKU KJIACCUPHUKAIIUN XUMUYECKUX
anemMeHToB. [loHATHE O TpynIax CXOAHBIX
3JIEMEHTOB (ILEIOYHbIE U MIET0YHO3EMENbHBIC
METaJlIbl, TaJIOT€Hbl, THEPTHBIE Ta3bl).
*JIeMEeHThI, KOTOPBIE 00pa3yroT

aM(pOTEepHBIC OKCUIBI U TUIPOKCUIBL. *
Ilepunonnueckuii 3akoH u [lepuonu-yeckas cucrema
XxuMHYecKuX 31eMeHToB J[. Y. MeHnaeneena.
[Tepuonpl, rpynmel, noarpynmnsl. Ouzndeckuii
CMBICJI TTIOPSIAKOBOTO HOMEPA 3JIEMEHTa, HOMEPOB
nepuoja u TPYIIbL.

Crtpoenue atToMoB. CocTaB aTOMHBIX SLJIEP.
*U3oronbl.* DnekTpoHbl. CTpOCHHE AIEKTPOHHBIX
000J104€K aTOMOB NEPBbIX 20 XUMUYECKUX
anemeHToB lleproanyeckoil cucteMsl

. . Menneneena.

XapakTepHucTUKa XUMHUYECKOT 0 3JIEMEHTA 110 €ro
nosioxeHuto B [lepuoanueckoit cucreme

. Y. Menneneena.

*3aKOHOMEpPHOCTH U3MEHEHHUS CBOICTB 3JIEMEHTOB
MaJIbIX TIEPHOJIOB U TJIABHBIX MOJTPYIIT B
3aBUCHUMOCTHU OT aTOMHOTO (TIOPSIIKOBOTO)
HOMepa.™

*3nauenue [leproandeckoro 3akoHa

u [leproanueckoi CUCTEMbI XUMUYECKHX
AJIEMEHTOB JIJIsl PA3BUTHS HAYKH U MPAKTUKU.
. . MenneneeB — y4€HbIi, TeJaror u
TpaXIaHUH. ™

JleMoOHCTpaLun

KopoTtkonepruoanas u JmHHOTIEpUOUTHAS (POPMBI
ITeproanyueckoil CUCTEMbI XUMHUYECKHX 3JIEMEHTOB
JI. 1. Menneneena.

O3HakomiIeHHE C 00pa3aMyu METaJIOB
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PackppiBaTh CMBICT IEPUOANYECKOTO 3aKOHA MOJT PYKOBOJICTBOM
nejarora.

[Tonnmarts cyiiecTBOBaHHE MEPUOIUYECKON 3aBUCUMOCTH
CBOWCTB XUMHUYECKUX IEMEHTOB (M3MEHEHHE PaIUyCOB
aTOMOB U 3JIEKTPOOTPULIATEIIBHOCTH) U UX COEIUHEHUHN OT
MOJIOKEHHSI B IEPUOIMIECKOI CUCTEME M CTPOSHHSI aTOMa C
UCIIOJIb30BAaHUEM CXEM U TaOJIHII.

YcTaHaBIMBATh CBSA3b MEXY MOJIOKECHUEM JIEMEHTA B
NEPUOANYECKON cCTeME U CTPOCHHUEM €ro aToMa (COCTaB U
3apsi sAapa, o0IIee YHCIo IIEKTPOHOB U pacIpeieeHNe HX 110
ANEKTPOHHBIM CJIOSIM) TI0 00pasIy.

[TporHo3upoBaTh XapakTep H3MEHEHHUSI CBOWCTB JIEMEHTOB U HX
coeMHEHMH 1o rpymnmnam u nepuoaam [lepuoanueckoit
CHCTEMBI C IOMOMIBIO MEAarora.

XapakTepru30BaTh XUMHUECKHE JIIEMEHTHI MIEPBBIX TPEX
NIePUOJIOB, KaJIHsI, KaJIbLIUs 1O UX MOJOKECHUIO
B I[lepnoanueckoit cucreme /. 1. Menneneena.

CrnenoBath npaBuiIaM 6e30macHoil paboThl B 1abopaTopuu pu
UCTIOJIb30BaHUH XUMHYECKON TIOCYIBI M 000pYIOBaHHS MO
KOHTPOJIEM Ie/1arora.

BeicTpanBath pa3BEpHYTHIC MUCEMEHHBIE M YCTHBIE OTBETHI C
OTopoi Ha MH(OpPMaIIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepHaJIOB, TPAMOTHO UCIIOJIB30BaTh H3yYECHHBIN
NOHSATHIHBIN anmapaT Kypca XUMUU 110CIIe CTPYKTYPUPOBAHUS
MaTepHala ¢ UCTIOIb30BaHNUEM KITUIIIE.

Hcnonb30BaTh NpH BHIIOIHEHUU YU€OHBIX 3aJaHUHA TEKCTHI
y4eOHHUKa TI0CIIe CTPYKTYPHPOBAHUS MaTepHaia, ClipaBOYHbIC
martepuaisl (Ileproanueckyro cucTeMy XMMHYECKUX
anemenToB /. 1. MenneneeBa, Tabauily pacTBOPUMOCTH
KHCJIOT, OCHOBAHHI U COJIEH B BOJIE, DJIEKTPOXUMUYECKUN PsJ
HaIpsHKeHUH METaIJIoB).

Mcronb30BaTh NpH BHITOTHEHUN YUEOHBIX 3a/IlaHUH U B
poriecce UCCieI0BaTeIbCKON AeATEIEHOCTH HAYIHO-
MOMYJISIPHYIO JINTEPATyPy XUMHUUECKOTO COJIEpKaHMUs,



Tema 9. XumMuueckas
cBsI3b. OKHUCINTETBHO-
BOCCTAHOBHTEJIbLHBIE
peakuumn

(8 1)

N HEMCTAJIIIOB.

JlaGopaTopHble U NpaKTHYeCKHe PadOThI
JlaGopaTopHBIN OMBIT:

BsaumopeiicTBue ruipokcua MHKa ¢ paCTBOPaMHU
KHUCJIOT U IIEJIOYEN

*INEeKTPOOTPHUIIATETLHOCT™ aTOMOB XUMUYECKUX
AJIEMEHTOB.

Xumudeckas cBsi3b (HOHHAs, KOBaJICHTHAsI TTOJISIpHAS
Y KOBAJICHTHAsI HETIOJIApHAs).

CreneHb OKUCIIECHHUS.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKITHHI
(OBP). [Ipotiecchl OKUCTEHUS U BOCCTAaHOBIICHUSI.
OxucauTenu 1 BOCCTAaHOBUTEIH.

JleMoHCTpanun
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH:
TOpPEHUE, PEAKLIUH PA3JIOKEHUS, COCTUHEHUS
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CIpaBOYHbIC MaTepuabl, pecypchl IHTepHeTa moj
PYKOBOJICTBOM Il€fiarora

PackpbIBaTbh CMBICIT H3Y4aeMBIX MOHATHI O] pyKOBOACTBOM
nejarora.

OnpenensaTb BUJ XUMHUUECKON CBSI3U B COEIMHEHHUHU C
HCIIOJIb30BAHUEM CXEM.

OnpenensTs CTeNeHb OKUCICHU XUMUYECKOT 0 3JIEMEHTa 110
(dhopMyIie ero COeUHEHMs C UCIIOJIb30BAHUEM AJITOPUTMA.

OnpenensTb IeMEHT (BEIIECTBO) — OKUCIUTEINb U 3JIEMEHT
(BemecTBO) — BOCCTAHOBUTEIIb.

OOBSACHATH CYHIHOCTbH MTPOLECCOB OKUCIECHUSI M BOCCTAHOBIICHHS.

CocTaBiATh NEKTPOHHBIN OaJlaHC ¢ YUETOM YUCIIA OT/IaHHBIX U
MPUHATHIX 3JEKTPOHOB.

CocTaBnaTh ypaBHEHHE OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
PeaKIMy o AITOPUTMY pa3dopa OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHON PEAKIINN.



9 KIIACC

(2 4 B HEzemo0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

Hcnonb30BaTh MpH BHITOJHEHUH YU€OHBIX 3aJaHUI TEKCThI
yueOHUKa Mociie CTPYKTYPUPOBaHUS MaTepuaa, ClipaBOYHbIe
MaTepuaibl (IEpUOIUYECKYIO CHCTEMY XUMUYECKUX JIEMEHTOB
1. 1. MenneneeBa, TaOIMILy paCTBOPUMOCTH KUCIIOT, OCHOBAHHI
Y COJIEH B BOJIE, DJICKTPOXUMHUYECCKUM Ppsii HAPSHKEHUN
METaJIIOB).

IIpumepHbIe TEMBI,
pacKpsbIBaoIue
JaHHBbIN pa3aen

NMpPOrpamMmmsl,
U KOJIMYEeCTBO YaCOB,
O0TBOAMMOE HA UX
U3yueHue

OcHoBHOE coepiKkaHue

OcHOBHBIE BU/IBI 1€SITETbHOCTH
o0yvyamuxcst

Pa3znen 1. BemecrBo u xumuveckue peakouu (17 u)
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IToBTOpEHUE M
yriayoJenue 3HAHU
OCHOBHBIX pa3/ieJioB
Kypca 8 kiacca

(54)

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema
XxuMHYecKuX 31eMeHToB J[. Y. MeHnaeneena.
Ctpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB XMMHUYECKHX AJIEMEHTOB IIEPBBIX TPEX
MEPUOJI0B, KM, KAJIBLIUS U UX

COCIMHECHUH B COOTBETCTBUU C MOJIOKECHUEM
3JIEMEHTOB B MEPUOJUYECKON CUCTEME U CTPOCHUEM
X aTOMOB.

Knaccudukanms 1 HOMEHKJIaTypa HEOPTaHHIECKUX
BEIECTB (MEXIyHA-POIHASI U TPUBHAIIbHAS).
XuUMHYECKHE CBOMCTBA BEIIESCTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTraHWYECKUX COCIUHECHHM,
MX T€HETUYECKas CBSI3b HEOPTaHMYECKUX BEIIECTB.
CrtpoeHnue BemecTBa: BUIbl XUMHUYECKOUN CBSI3H U
THIIBl KPUCTAIUIMYECKHUX PEIIETOK. *3aBUCUMOCTh
CBOICTB BEILIECTB OT UX CTPOEHHUS. ™
JdeMoHcTpannn

1. Mojienu KpucTasIm4ecKuX peréToK
HEOPTraHUYECKHUX BEIIECTB.

2. Kopotkonepuoanas v JUIMHHOTIEpUOAHAS (DOPMBI
Ilepronnueckoit cUCTEMbI XUMUYECKHUX SJIEMEHTOB
JI. 1. MenneneeBa

XapakTepHu30BaTh XMMHUYECKHUE HIEMEHTBI IIEPBBIX TPEX
IIEPUOJIOB, KaJIUs U KaJIbLHSI 110 UX IIOJIOKEHUIO
B [lepuonnueckoit cucreme JI. 1. Menaeneesa ¢ onopoit Ha
AJIITOPUTM.

KnaccugunupoBats 1 Ha3bIBaTh HEOPIraHUYECKHUE BEILIECTBA
M3YYEHHBIX KJIACCOB C OMOPOM Ha CXeMy, TaOIHILy
PacTBOPUMOCTH.

OnuceiBaTh 00IIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TOATBEPKIaTh CBOMCTBA IIPUMEpPAMU
MOJIEKYJIIPHBIX YPABHEHUI XUMUYECKUX PEAKLUI C OIOPOU
Ha CXEMY.

OnpenensTs BUJI XMMUUYECKOM CBSI3U U TUIl KPUCTAJIIMYECKON
PELIETKH BELIECTBA C ONIOPOM Ha CXEMY.

ITporHo3upoBaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
CTPOEHUS MOCIIE IPeABApUTEILHOIO pazbopa.

BricTpauBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
OIOpoii Ha
UH(POPMALIMIO U3 YIEOHNKA U CIIPAaBOYHBIX MAaTEPUAIIOB,
IPAMOTHO MCIIOJIB30BaTh U3Y4CHHBIN IOHATUWHBIN anmapar
Kypca XUMHH.

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIEN0BATENBCKON AESITEIbHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COAepKaHUS,
CIPaBOYHbIE MaTepualbl, pecypcsl IHTEpHETA IO
PYKOBOACTBOM I€1arora.
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Tema 1. OcHOBHEIE
3aKOHOMEPHOCTH

XHUMHYECKHX peaKkuuid
(4 9)

Knaccudukanus XuMHUYECKUX peakluil o pa3iuyHbIM
npu3HaKaM (110 YUCITy U COCTaBY yYacTBYIOIINX B
pEeaKIMK BEIIECTB, *T10 TeTIOBOMY 3 deKTy, 1o
M3MEHEHUIO CTENICHEH OKHUCIICHHSI XUMUYIECKUX
3JIEMEHTOB, 110 00PaTUMOCTH, 110 YYaCTHIO
KaranuzaTtopa).*

*IK30- ¥ SHJOTEPMHUUECKHUE PEAKIIH,
TEPMOXUMHUYECKHE ypaBHEHUs. [loHATHE O CKOPOCTH
XUMHUYECKON peakuuu. [ToHsITHE 0 TOMOTeHHBIX U
reTepOreHHbIX peakmusax. [lorsaTre 06 oOpaTHMBIX

U HeOOpaTUMBIX XUMHUYECKUX peakuusx. [Tonstue o
XUMHUYECKOM paBHOBecHU. DAKTOPHI, BIUSIONINE HA
CKOPOCTh XUMUYECKOU PEaKIIUU U MOJOKEHHUE
XUMHYECKOI0 PABHOBECHUS. ™
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINH
(97IeKTPOHHBIN 0aJaHC OKUCITUTEIIBHO-
BOCCTAaHOBUTEIHHON PEAKIINH).

JdeMoHcTpannn

1. 3aBUCUMOCTbh CKOPOCTH XMMHUECKON PEAKIMH OT
pa3InYHbIX (PAKTOPOB.

2. BoznelicTBue KaTain3aropa Ha CKOPOCTb
XUMHUYECKON PEaKIMH.

3. IIpumepsl HeOOpaTUMBIX U OOPATUMBIX pEaKLUH.
4. CmeleHne paBHOBECUSI XUMUUYECKON PEaKIIHH.

Beruuciaenus
— KOJIMYECTBa BElIeCTBa, 00bEMa U MacChl peareHTOB
WJIY TIPOAYKTOB O YPABHEHUSIM XUMHUYECKUX PEAKIUN

PackpbIBaTh CMBICI H3Y4aeMBbIX MOHATHHA U IPUMEHATh 3TH
MIOHSATHS TIPU ONMCAHUU CBOMCTB BELIECTB U UX
MIPEBPAILCHU.

KnaccupunmpoBars XMMUYECKHE PEAKIIUH 110 PA3TUYHBIM
IPU3HAKAM.

VYcraHnaBnuBaTh 3aBUCMMOCTb CKOPOCTH XMMUYECKON PEAKIIUU
OT Pa3JIUYHBIX (PAKTOPOB MO PYKOBOJCTBOM yUHUTEJIS.

ITporHo3upoBaTh BO3MOKHOCTH IPOTEKAHUS XUMHUECKUX
IPEBPALLCHUN B PA3JIMYHBIX YCIOBUIX MOCTE
IpeIBapUTEIbHON pabOTHI.

Onpenensats oKUcIUTENb U BoccTaHoBUTENb B OBP.

CocTaBisITh JIEKTPOHHBIN OaaHC peaKIu.

[Tpon3BOANTH BBIYUCICHUS IO XUMUYECKUM YPABHEHUSAM 110
AITOPUTMY.

BeicTpanBath pa3BEpHyThIE MMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha UHGOPMALIMIO U3 YUEOHHUKA U CIIPABOYHBIX
MaTepHajIoB, IPaMOTHO UCIIOJIb30BaTh U3Y4EHHBIN
NOHATUMHBIN anmnapar Kypca XMMUH I10CJIe
IPEBaPUTENBLHOTO CTPYKTYPUPOBAHUS MaTepHaa.

Mcnonb30BaTh NpH BHITOIHEHUH YUEOHBIX 3a/laHUN U B

mnmponecce HUCCIIeA0BAaTEIbCKON NEATEIbHOCTH HAay4YHO-
MOMIYJIAPHYIO JIUTCPATYPY XUMHUYCCKOI'0 COACPIKAHUS,
CIIPpaBOYHBIC MAaTCPUAIIbI, PECYPChI I/IHTepHCTa IOCJIC
KOHCYJIbTallUU C IIE€AAarorom.
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Tema 2.
DJIeKTPOJIUTHYECKAS
AUCCOLHALIMS.
XumMuyecKue peakiuu
B pacTBopax

(8 1)

Teopust 3IEKTPOTUTHIECKON TUCCOITUAIIAH.
DIEKTPOIUTHI U HEIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
*MexaHu3M JIMCCOIMAIMK BEIIECTB C Pa3InIHBIMU
BHIaMU XUMHYECKOU CBs3U. CTENEeHb JUCCOLMAIIUH.
CwIbHBIC U CT1a0BIC AJICKTPOJIUTHI.

Peakmii noHHOTO 0OMEHA, YCIOBHS UX MPOTCKAHUS.
HNoHHble ypaBHEHUS PEaKIUi.

XUMHYECKHUE CBOMCTBA KHCJIOT, OCHOBAaHUM U COJICH B
CBETE MPEJCTABICHUN 00 JIEKTPOTUTHICCKON
nuccouuanuu. Cpena pactsopa. [lonstue o ruaposnze
COoJICH.

KauectBeHHbIC peakiiny Ha KATUOHBI

Y aHHOHBI : XJIOPUJI-, OPOMU, HO3UA-, CyTIb(aT-,
KapOoHaT-, cumKat-pochaT- aHKOHBI, TUAPOKCHI-
MOHBI KaTHOHBI AMMOHUS, MarHMs, KaJIbIIHU,
AITIOMUHMUS, JKeJe3a 2+, 3+ , IMHKa, TPUCYTCTBYIOIINE
B BOJHBIX PacTBOpaXx..

*

JdeMoHcTpannn

DeKTpruuecKasi MpOBOJUMOCTh PAaCTBOPOB BEIIECTB;
JIBUKEHHUE HOHOB B JIEKTPUYECKOM IOJIE.

OMBITHI, WJUTFOCTPUPYIOLITHE TPU3HAKH MPOTEKAHUS
peaxiuit HOHHOTO OOMEeHa.

OIBITHI 110 ONPEETICHUIO CPEMIBI B PACTBOPAX COJIEH
(x7opuaa HaTpus, KapOoHaTa HATPHS, XJIOPHIA
[IMHKA).

JlabopaTopHbIe U NpaKTHYECKHe

padoThI

JlaGopaTOpHBIi OMBIT:

Ne8Peakmuu noHHOrO0 0OMEHa B pacTBOpax
3NIEKTPOUTOB: cynbaTta meau(1l)

1 mEno4n, kKapOoHaTa HATPHS U COJSTHON KHUCIIOTHI,
peaxkuus HeMTpaau3aui MeXAY THIPOKCHIOM KaJHsl
Y COJITHOW KMCIJIOTOM.

PackpeIBaTh CMBICI U3y4aEeMBIX TOHATHH, & TAKXKE CMBICIT
TEOPHHU DJIEKTPOJIMTUYECKON TUCCOLUALMU C OIIOPOU Ha
CXEMBI.

OOBSACHATH MPUYUHBI SJEKTPOIIPOBO/I-

HOCTH BOJHBIX PaCTBOPOB € IIOMOUIBIO IIEArora.

CocTaBiATh ypaBHEHUS AUCCOLUAIIMM KUCIIOT, LIeJI0ueh U
COJICH, TTOJIHEIC
U COKpalI€HHbIE HOHHBIC YPABHEHUS XUMUYECKUX PEAKLIUN
MOHHOTO OOMEHa.

[InanupoBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUUECKUE
9KCHEPUMEHTBI, IPOBOIUTH HAOIIOJCHUS, 1€1aTh BbIBOIbI
10 pe3yJibTaTaM 3KCIIEpUMEHTA I10CIIE MIPEIBAPUTEIILHOMN
paboTHI.

CrnenoBats npaBuiiaM 6e30nacHoil paboThl B 1aboparopun
IPY UCTIOJIb30BAaHUM XMMUYECKOH MOCyAbl U 000py10BaHUS
1101 KOHTPOJIEM Iearora.

ITpon3BOIUTH BEIYUCIIEHUS 110 XUMUYECKUM YPaBHEHHUSM.

BricTpauBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha UHGOPMALIHIO U3 YU€OHUKA U CIIPABOYHBIX
MaTepUaoB, FPaAMOTHO UCIOJIb30BaTh U3yYEHHBIN
MOHSATUHHBIN anmnapar Kypca XMMHUH 110CIIe
IIPEIBAPUTEIBHOIO CTPYKTYPUPOBaHMs MaTepHaa.

Hcnonp30BaTh NpU BHINOJHEHUH YY€OHBIX 3aJaHUN U B
IIPOLIECCE UCCIIEN0BATENIBCKON AESITENIHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COAepKaHUS,
CIIPaBOYHbIE MaTepualsbl, pecypcsl IHTEepHETa nocie
KOHCYJIbTAIlH C [1€JaroroM.
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Ne9. KauecTBeHHbIEC peaKIMd Ha HOHBI B paCTBOPE.
[IpakTuueckas padoTa:

Ne 1. Pemienune sxcniepuMeHTaIbHBIX 334a4 10 TEME.
Boruncienus

— [0 YPaBHEHUSIM XUMUYECKHUX peaKuit

Paznen 2. HemeTtasibl 1 ux coeinHeHHs (24 1)
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Tema 3. O01mas
XapaKTepUCTHKA
XMMHYECKHX IJIEMEHTOB
VIIA-rpynnsi.
I'ajorennl

(4 )

O61mas xapakTepucTika rainoreHoB. OcodeHHOCTH
CTPOCHHUSI ATOMOB TUX JIEMEHTOB, XapaKTEPHbIE /IS
HUX creneHu okucienus. CtpoeHue u Gusnueckue
CBOMCTBA MPOCTHIX BEIIECTB — raJION€HOB.
XHUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa
(B3auMoJIelicTBHE C METaUIaMH, HEeMETaJJIaMU
(BOZAOPOZOM H KHCIOPOAOM), *1IeiouaMu’™).
XnopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKUE
CBOIiCTBa, *nonyyeHune™, npumenenue. KauecrseHHble
peaKIMu Ha raJoreHu/1-uoHbl. *JlelicTBue Xopa u
XJIOPOBOAOPO/Ia Ha OpraHu3M 4enoBeka.* Baxkueiiue
XJIOPUBI U UX HAXOXKICHHUE B IIPUPOJIE.

JleMoOHCTpaL U
Buneomarepualsl: raloreHsl ¥ KX COSTUHEHHUS.
OO6pa3s1ibl XJI0pUI0B.

JlaGopaTopHble U MpaKkTH4YecKHe padoThl
JlaGopaTOpHBIN OTIBIT:

Pacno3snaBanue XJ10pUA-HOHOB.

[IpakTuueckas padora:

Ne 2. TTomyueHue cosiHON KUCIOTHI, U3YYEHHE €€
CBOMCTB.

Beruuciaenus
10 YPABHEHUSAM XMMHUYECKUX PEAKIUH.

OOBscHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
HEMETAJUIOB U UX COEUHEHUH B IIpeJiesiax MajbIX IEPUOIOB
U raaBHbIX noArpynn [lepuoanyeckoin cCUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOEHUS UX aTOMOB C UCII0JIb30BaHUEM
CXEMBI.

XapakTepu30BaTh GU3NIECKUE U XUMUYECKHE CBOMCTBA
IPOCTBIX BEIIECTB raJIOTeHOB (Ha IpUMEpE XJopa) U
CJIOKHBIX BEILECTB (XJI0POBOJOPO/Ia, XJIOpUIA HATPUSL),
CHOCOObI MX MOJIyYeHUsl, IPUMEHEHUE U 3HaUeHUE B
IPUPOJIE U J)KU3HU YEJIOBEKA MIOCIIE CTPYKTYPUPOBAHUS
MaTepHana.

OmnpenensTs raJloreHu-MOHbI B paCTBOPE C UCII0JIb30BAaHUEM
TaOnuIbl " XapakTepHbIC PEaKIIMK Ha aHHOHBI".

[InanupoBaTh U OCYLIECTBIISATh HAa IPAKTUKE XUMUYECKHE
9KCHEPUMEHTHI, TPOBOIUTH HAOIOICHHS, I€TaTh BHIBOABI 110
pe3yabTaTaM 3KCIIEpUMEHTA [10CIIE ITPEIBAPUTEIBHOMN
paboTBhI.

Tema 4. O6mas
XapaKTepUCTHKA
XMMHYECKHX IJ1eMEeHTOB
VIA-rpynnsl. Cepa u eé
coennHeHus (5 1)

OO61as xapakTepucTUKa 3JeMeHTOB VIA-rpynmnsl.
OCOOEeHHOCTH CTPOEHUS ATOMOB 3THUX 3JIEMEHTOB,
XapaKTepHBIE I HUX cTeneHu okuciaeHus. CTpoeHue
U (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIA U CEPBI.

ANnoTpornHble MOAM(PUKALINN KUCIIOPOJIA U CEPBI.
XuUMHUYECKue CBOMCTBA cephl. BzauMmoercTeue ¢
HEMETAJJIaMH - BOJOPOAOM U KHUCIIOPOJIOM,
METaJUIAMH, KOHIIEHTPUPOBAHHBIMHU a30THON U CEPHOU

OOBACHATH 0011E 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
271eMeHTOB VIA-Tpynimsl U UX COEINHEHUN
C Y4€TOM CTPOEHHUS UX aTOMOB C OIIOPOM Ha CXEMY
"M3MeHeHune paguycoB B noarpynmnax".
XapakTepu3oBarh (pU3NUECKHe
U XMMHMUYECKHE CBOMCTBA ITPOCTOr0 BEILIECTBA CEPHI U €€
COETMHEHUH (CepOBOIOPO/Ia, OKCUIIOB CEPhI, CEpHOM
KHCJIOTHI, CyJb(aToB), CIIOCOOBI UX
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kuciaoramu. CepoBOAOpO, CTpoeHUE, GU3UYECKUE

U XUMHYECKHE CBOMCTBA (KUCIIOTHBIE U
BOCCTaHOBUTEINIbHBIC). OKCHUIIBI CEPBI KaK
NPEJCTaBUTENIN KUCIOTHBIX OKCU0B. CepHas
KHCIIOTa, GU3NIECKHE M XUMHUECKUE CBOMCTBA
(oO1He Kak MpeICcTaBUTENs KJIacca KUCIOT

u *cnenuduyeckue™), npumenenne. CepHucTas
KHCIIOTA.

*XUMUYECKUE PeaKIny, JeKAIIUE B OCHOBE
MIPOMBINIJICHHOTO CIIOC00a MOIYICHUS CEPHOI
KUCJIOTHI. ATIApaThl U MPOTEKAIOIINE B HUX
IpoIiecCHl (Ha MpUMepe MPOU3BOICTBA CEPHOM
KHCJIOTHI). ™

Coun cepHOM KUCIIOTHI, KAYECTBEHHAs PEaKIys Ha
cynb(haT-uoH.

Haxoxnenue cepsl v €€ COeTMHEHU B IPUPOJIE.
*XUMHUYecKoe 3arps3HeHne OKpYXKarolei cpeibl
COCIMHEHUSIMH CepPbI (KUCIOTHBIE IO,
3arps3HEeHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro
Mpea0TBpaIIeHUs. ™

JleMoHCTpanun

Konnexunu (Buneomarepuaisl): cepa u eé
COEZIMHEHUS.

OO0yrnnBaHue caxapa 1oJ 1eicTBueM
KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI.

JlabopaTopHble U NpaKkTHYecKue padoTbl
JlaGopaTopHBIE OTIBITHI:

OO6Hapy:xeHue cynb(}har-uOHOB.

B3aumoneiictBue pa30aBieHHON CEPHON KUCIOTHI €
UUHKOM. Bblunciaenust

110 YPaBHEHUSIM XUMUYECKUX PEaKIUi

MOJIYUYCHUS, IPUMCHCHNUEC U 3HAYCHUC B IIPUPOJAC U KU3HU
YeJIOBEKA € OMOPON Ha CXeMY M IUIaH.

OnpenensaTs HaTMYUE CyIb(AT-HOHOB B PACTBOPE.

OOBACHATH CYHIHOCTb 9KOJIOTHYECKUX NTPOOIIEM, CBA3AHHBIX C
nepepadoTKON COeNMHEHNU Cephl OCIE CTPYKTYPHPOBAHUS
MaTepuaa.

HJIaHI/IPOBaTI) 1 OCYHICCTBJIATH HA MMPAKTUKEC XUMHUYCCKHUEC
9KCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHHUS, IeJIaTh BBIBOJIbI 10
pe3yabTaTaM 3KCIIepUMEHTA.

Cnenoate npaBuiiaM 6e3onacHoil paboThl B 1abopaTopun
MIPH UCTIOJIB30BaHUHN XMMHYECKON TIOCY/IBI M 000PYIOBaHHS
10J1 pyKOBO/ICTBOM I1€/1arora.

HpOI/ISBOI[I/ITI) BBIYHUCJICHUA 110 XUMUYCCKUM YPAaBHCHHAM I10
QITOPUTMY.

Hcnoap3oBaTh IIPpU BBITTIOJIHCHUHA yT-Ie6HI>IX 3a£[aH1/1171 TCEKCThI
yueOHuKa, cripaBoyHble MaTepuansl (Ilepuonnyeckyro
cucremy xumudeckux 3smeMmeHToB 1. 1. Menneneena,
TaOJIMILy paCTBOPUMOCTHU KUCIIOT, OCHOBAHUH M COJNEH
B BOJIE, JIEKTPOXUMHUYECKUH PsiJi HAPSKEHUN METAJLIOB).

Hcnonp30BaTh MU BBIOJHEHUH Y4eOHBIX 3aaHUH U B
IIpOLIECCE MCCIIEI0BATENbCKON AE€ATEIbHOCTH HAY4YHO-
MOIYJIIPHYIO JINTEPATYPy XMMUYECKOTO COACP KaHUS,
CIpaBOYHBIE MaTepuabl, pecypchl MHTEepHEeTa rocine
KOHCYJIBTAllMH C TIEaroromM

45




Tema 5. O01mas
XapaKTepUCTHKA
XMMHYECKHX 3J1eMeHTOB
VA-rpynnsl. A3or,
docdhop u nx
COeIMHEeHUs

(7 1)

OO0m1as XapaKTepUCTUKA JIEMEHTOB V A-TPYIIIIbI.
Oco0eHHOCTH CTPOCHUSI aTOMOB THUX 3JIEMEHTOB,
XapaKTepHbIE AJI1 HUX CTEIICHU OKUCICHMSL.

A30T, pactpocTpaHeHue B IPUPOIE, PU3UUECKUE U
XUMHYecKHe cBoicTBa. KpyroBopoT a3oTa B mpupoJe.
AMMHaK, ero pu3nvecKrue 1 XMMUYECKHE CBOMCTBA,
nojy4eHue u npuMmeHenue. Conu aMMOHHMS, UX
¢du3nueckrue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
KavecTBeHHast peakiysi Ha MOHbl aMMOHMSL.

A3OTHas KHUCIOTa, € PU3nuecKue U XUMUIECKHe
cBo¥icTBa (00IIME KaK IPEICTaBUTEINS Klacca KUCIOT
u *crienuduyeckue™). *A3oTHcTas KUCIIOTA.
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B
KaueCTBE MMUHEPAJIbHBIX y100peHui.™

XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpe/ibl
COCMHEHUSIMH a30Ta (KUCIOTHBIE TOMKIH,
3arpsi3HEHUE BO3/yXa, OYBBI U BOAOEMOB).

®docdop, *amnorporHeie Moaudukauu dochopa*,
¢u3nyecKue 1 XMuMUYECKHE CBOMCTBA.

Oxkcun docdopa(V) u dpochopnas kuciora,
¢uznyeckue 1 XuMUYECKHE CBOMCTBA, *nosyueHue.™
*KauectBeHnHas peakuus Ha ¢pochar-MOHbL*
*Ucnonb3oBanue pochaTroB B KaUeCTBE MUHEPATBHBIX
ynoOpeHunit.* 3arps3HeHue NPUPOTHBIX BOJOEMOB
dbocdaramu.

JleMoHCTpanun

Komnexuuu: ¢pocdop u ux coequHeHusI.
B3anmopnencTere KOHLIEHTPUPOBAHHOM a30THOU
KHCJIOTBI C MEJIBIO.

JlabopaTopHble U NpaKkTHYecKue padoThl
JlaGopaTopHBIE OTIBITHI:

1. B3aumopeiicTBre cosieilt aMMOHHUS C IIETOYBIO.
2. O3HakoMJIeHUE ¢ 00pa3liaMy a30THBIX U

OOBACHATH 001I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB
3J1EMEHTOB VA-TpyNIbl U UX COEIMHEHUN C yUETOM
CTPOEHHUSI KX aTOMOB.

XapakTepu30BaTh (GU3NUECKUE U XUMUYECKHE CBOMCTBA
IPOCTHIX BEIIECTB a30Ta U (hochopa U UX COeTUHEHHI
(ammuaka, cosneit aMMOHMSI, @30THOM KUCIIOTHI, HUTPATOB,
okcugaa dochopa(V) u dhochopHoii KUCIOTHI, PochaToB),
CIOCOOBI UX MOJTYYEHHUs, IPUMEHEHUE U 3HAYCHHUE B
IPUPOJE U )KU3HU YEJIOBEKA C UCIOJIb30BAHUEM CXEMBI.

OmnpenensiTb HOHBI aMMOHHUSA U POocaT-nOHBI B PACTBOPE C
UCIIONIb30BaHUEM TaOIHIbl " XapakTepHbIE peakluy Ha
KaTHOHBI M aHUOHBI".

OOBACHATD CYLTHOCTh HKOJIOIMUYECKUX MPOOITIEM, CBSI3aHHBIX C
HaXO0XJICHUEM COeTUHEHH a3oTa u docdopa B
OKpY’Karolleu cpeze.

[1nanupoBaTh U OCYIIECTBIIATH HA IPAKTUKE XUMUYECKHE
9KCIIEPUMEHTBHI, POBOIUTH HAOTIOCHHUSI, IENIaTh BBIBOIBI
0 pe3yJibTaTaM 3KCIepU-MEHTA.

CrnenoBats npaBuiiaM 6e30nacHoil paboThI B 1abopatopun
IPY UCTIOJIb30BAaHUH XUMUYECKOH MOCYbl U 000py10BaHHUS.

[Tpon3BOIUTH BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.

Hcnonb30BaTh NpH BHIIOTHEHUN YUEOHBIX 3aJaHUHA TEKCTHI
yuyeOHHKa, CIIPaBOYHbIE MaTepHalibl (IEPUOINUECKYIO
cucremy Xxumuyeckux 3seMeHToB 1. 1. Menneneesa,
TaOJIHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJICH B
BOJI€, IEKTPOXUMHUUYECKHUH Psi/i HANPSKEHUH METaIJIOB).

Hcnonp30BaTh NpU BHIOJHEHUH YY€OHBIX 3aJaHUN U B

IIPOLIECCE UCCIIEN0BATENBCKOM AESTENBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY XUMUYECKOTO COIEPKAHUS,
CIIpaBOYHBIE MaTepHalbl, pecypcsl IHTepHEeTa nocie
KOHCYJIBTAIIMH C I1€1aroroM
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dhochopHBIX yIT0OpEHUI.
[IpakTuueckas padora:
No 10. TTonnyyenue amMmmuaka, U3y4eHHE €ro CBOMCTB.

Bruruuciaenus
110 YPAaBHEHUSIM XUMUYECKUX PEaKIIUil

Tema 6. O01mas Yrnepon, amnoTpomnHbie MOAUGUKAIUN TpaduT, OOBSACHATH O0IIHME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWICTB
XapaKTepuc- anmas. BzaumozelicTBue ¢ MeTallaMy, HEMETaJUIaAMH, 271eMeHTOB [V A-Tpynibl ¥ UX COEINHEHUN C Y4ETOM
THKA XMMHYECKHX KOHILICHTPUPOBAHHBIMH A30THOW M CEPHOM KUCIOTaMH, = CTPOECHHS UX ATOMOB.
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3JjieMeHTOB IVA-
rpyninsbl.

Yriaepoa v KpeMHHH U
HX COeIMHEHUs

(8 1)

pacnpocTpaHeHHe B Ipupoe, hrusndeckue u
XUMHUYECKHE CBOMCTBA. AncopOius. KpyroBopot
yriaepoja B MPHUPOJIE.

Oxcunpl yraeposa, ux pu3nuecKue U XUMUIECKHe
CBOICTBa, UX JIEHCTBUE HA KUBbIC OPraHU3MBI,
MOJIy4YeHHUE U MPUMEHEHUE. *IKOIOrHYeCKre
po0JIeMBbI, CBsI3aHHBIE C OKCU0M yriiepoaa(IV);
TUIIOTE3a I100aIbHOTO MOTEIJICHNS KIIMMATa,;
MapHUKOBBIN dhDeKT. ™

VYroapHas KUCoTa U €€ COH, UX PU3NYECKUE U
XUMHUYECKHE CBONCTBA, MOJIYyYCHHE U IPUMEHEHUE.
KauecTBenHas peakuusi Ha KapOOHAT-HOHBI.
*TlepBoHauanbHbIC TOHATUS 00 OPraHUYECKHUX
BEIIECTBAaX KAaK O COEUHEHMSIX yIriIepoJia:
0COOCHHOCTH cocTaBa U cTpoeHus. [lonstue o
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OeJIKax,
yriaeBojaax. MatepuanbHOE €AMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCAMHECHHM. ™

*Kpemunii, ero ¢pusnueckue 1 XUMUIECKHE CBOUCTBA
(Ha mpuMepe B3aUMOJICHCTBUS C METAJIIAMH U
HEMETaJJIaMH), TIOJIy9eHUE U TPUMEHEHHE B
3JIEKTPOHUKE. ™

*CoenauHeHust KpeMHusl B mpupoje. O0rue
npencraBieHus 06 okcuae kpemuus(IV) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIh30BAHNE
B OBITY, MEAUIIMHE, TPOMBIIUICHHOCTH. BaxkHeiinme
CTPOMTENbHBIC MAaTepHAIIBI: KEPAMHKA, CTEKIIO,
[IEMEHT, OeTOH, xkene300eToH. [Ipobiembl
0€30MacHOro UCMHOIb30BaHUS CTPOUTEIBHBIX
MaTepuaIoB B MOBCEAHEBHOM KU3HU.*

JleMoOHCTpaLun

Mopnenu KpuCTaJUIMYECKUX PEMIETOK aIMasa,
rpaduTa, MOJIEKYJIbI (yJUIepeHa.
AncopO1ust pacTBOPEHHBIX BELIECTB

XapakTepu3oBaTh (pU3NUECKUe U XMMHYECKHE CBOMCTBA
IIPOCTBIX BELIECTB YIJIEPOAA U KPEMHUS U UX COCIUHEHUN
(OKCHIIOB yIIIepoJa, YroJbHOM KHCIOTHI, KapOOHATOB,
OKCH/JIa KPEMHUSI, KPDEMHHEBOM KHUCIOTHI, CUIIMKATOB),
CHOCOOBI MX MOJyYeHUs], IPUMEHEHUE U 3HaUCHUE B
MIPUPOJE U KU3HU YEIOBEKA.

Omnpenenars kapOOHAT- U CUITMKAT-

HOHBI B PaCTBOPE.

OOBACHATD CYLTHOCTh HKOJIOIMUYECKUX MPOOIIEM, CBSI3aHHBIX C
HaXO0XJ/IEHUEM YIJIEKHCIIOTO ra3a B OKpyXarolieu cpee.

NnnrocTpupoBaTh B3aMMOCBS3b HEOPTaHUYECKUX COCTUHEHU I
yriepo/ia U OpraHMYECKUX BEIIECTB 0]l PYKOBOACTBOM
YUUTEIIA.

[TnanupoBaTh ¥ OCYIIECTBIISITh HA IPAKTHKE XUMUYECKUE
9KCIEPUMEHTHI, TPOBOIUTH HAOIIOICHHS, I€TaTh BHIBOAbI 110
pe3yabTaTaM 3KCIIEpUMEHTA [10CIIE ITPEIBAPUTEIBHOMN
paboTBhI.

CnenoBats npaBuiiaM 6e30nacHoil paboThl B 1aboparopun
IIPY UCTIOJIb30BAaHUH XUMUYECKOH MTOCYBI M 000pYyIOBaHUS.

Hcnonp30BaTh MpH BHIIOTHEHUH YY€OHBIX 3aJaHUI TEKCThHI
yueOHHKa, cripaBouHble Matepuaisl (I[leproguueckyro
cucremy Xxumuueckux 3seMeHToB 1. 1. Menneneesa,
TaOJIHIy paCTBOPUMOCTH KUCIIOT, OCHOBAHHM U COJICH B
BOJI€, DJIEKTPOXUMHUYECKUH sl HAMPSIKEHUN METaIIIOB)
1ocJie KOHCYJIbTAIMK C TIEaroroM.

Hcnonp30BaTh MpH BHIIOTHEHUH YY€OHBIX 3aJaHU U B
MIPOLIECCE MCCIIEI0BATENbCKON e TEIbHOCTH HayYHO-
NOMYJSPHYIO JINTEPATYPy XUMHUUECKOTO COJIepKaHus,
CIpaBOYHbIE MaTepualbl, pecypcsl UHTEepHETa mocie
KOHCYJbTAIUU C TIEAArOTOM.
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aKTUBUPOBaHHBIM yriiéM. [IpoTuBoras.
Buneomarepuanbl: cuimkaTHasi IPOMBIIIIEHHOCTb.
Mojienu MOJIEKyJI OpPraHu4eCcKUuX BEIECTB.

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTopHBIN OMBIT:

KauecTBennas peakius Ha KapOOHAT-UOH.
[IpakTuyeckue paboOTHI:

No 11. ITonmydeHue yriaekuciioro ra3a U u3y4eHue ero
cBoiicTB. KauecTBeHHas peakius Ha KapOOHAT-UOH.
No 12. Pemienue 3kcriepuMeHTaIbHbIX 3a/1a4 110 TEME
«Hemertaibny.

Boruucienus

10 YPAaBHEHMSIM XUMHUYECKUX PEAKIIUH, €CIIM OJUH U3
peareHToB JlaH B BUJI€ BOJIHOT'O pacTBOpa C M3BECTHOM
MacCOBOM JOJICH.

Pa3nen 3. MeTasibl 1 ux coequneHust (20 1)

Tema 7. O0mue
CBOMCTBAa METAJIJIOB
(49)

OO0m1as xapakTepuCTUKa XUMHYECKUX SJIEMEHTOB —
METAJIJIOB HA OCHOBAHUU UX IOJIOKEHUS B
[Iepnoanueckoil cucTeMe XUMHYECKUX 3JIEMEHTOB
J1. . MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTauIoB. MeTraumueckas CBA3b U METAJNINYECKAst
KPUCTAJIJIMYECKAs] PEIIETKA. DIEKTPOXUMUYECKUH Psif
HaIpsDKEHUN MeTauioB. PU3NYECKUE U XUMHUYECKUE
cBo¥icTBa MeTayIoB. *O011ue crnocoOb! MOTy4eHUs
MeTauioB. [loHsATHE 0 KOPPO3UH METAIIIOB U
OCHOBHBIE CITOCOOBI 3alIUTHI OT KOppo3uu. CIijiaBsl
(cranb, yyryH, AIOPATIOMUHUN, OpOH3a), UX
IpUMEHEHHE B ObITY U IPOMBIIIJICHHOCTH. *

JleMoHCTpanun

O3HakoMiIeHHE C 00pa3liaMyi METAJIIIOB | CILIABOB, UX
(bU3NYECKUMU CBOMCTBAMHU.

Moeny KpUCTaUIMYECKUX PEIIETOK METAIIOB.

PackppIiBaTh CMBICI U3y4aeMbIX [TOHATHI U IPUMEHSTH 3TH
MIOHATHS IIPU ONUCAHUU CBOMCTB BELIECTB U UX
IIpEBpAICHUM.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JIEMEHTOB-METAJUIOB U UX COEIMHEHUH C yUETOM CTPOEHHUS
UX aTOMOB.

XapakTepu3oBaTh CTPOSHHUE METAJUIOB, 001IHMe PU3UUECKHUE U
XUMHYECKHE CBOICTBA METAJIOB.

XapakTepu3oBaTh 001ME CTIOCOOBI MOIYYEHHS METAIIIOB
IIOCJIE CTPYKTYpUPOBaHUs MaTepuaia.

CnenoBath npaBuiiaM 0e301acHoi paboTkl B 1abopaTtopun
MIPU UCTOJIb30BAHUN XUMHUYECKON TIOCY bl U 000PYIOBAHMS.

[Tpon3BOIUTH BEIYUCIIEHUS [0 XUMUYECKUM YPaBHEHUSIM.

Hcnonb30BaTh NP BHITOTHEHUU YUEOHBIX 3aJaHUHA TEKCTHI
yueOHHKa, cripaBouHble MatepHuaisl (I[leprogunueckyro
cucremy xumudeckux 3seMmeHToB 1. 1. Menneneena,
TaOIHIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHM H COJICH B
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Buneomarepuansl: KOppo3usi METAJLIOB. BOJI€, DJIEKTPOXUMUYECKUI psiJ HATIPSKEHUI METaIOB).

Hcnonb30BaTh pH BEIIOTHEHUH YI€OHBIX 3aaHUIA U B
MPOLIECCE UCCIIEN0BATENBCKON AEATEIbHOCTH HAYYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUUYECKOTO COAEpKAHUS,
CIIpaBOYHbIE MaTepHallbl, pecypcsl UHTepHETa nociie
IIPEIBAPUTEIILHON KOHCYJIBTALIUU C [1€1ar0roM

JlaGopaTopHble U NpaKTH4YeCKHe PadoThI
JlaGopaTopHBbIE OTBITHI:

O3zHakomyieHHE ¢ 00pa3liaMu CIJIaBOB METAJIJIOB.
3aBUCHUMOCTb CKOPOCTH peaKLuy MeTajlia ¢ KUCI0TON
OT MPUPOABI METAJLIA.

Beruunciaenus
— I10 YpaBHEHUSIM XUMHUYECKUX PEaKIMi, €U OJIUH
Y3 PEareHTOB COACPKUT IPUMECH
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Tema 8. Baxkneiimme
METaJJIbI U UX

coeJMHEeHHUs
(16 4)

[Ilenounbie Metaibl. [Tonoxenue B [lepuoauueckoi
cucTeMe XxuMHudeckux sneMeHToB J. 1. Menpeneena,
cTpoeHue atoMoB. Haxosxienue B mpupoze.
dusnueckre 1 XMMUYECKHE CBOMCTBA (Ha MpUMepe
HaTpus U Kaiaust). OKCHUJIBI ¥ TUAPOKCUIABI HATPHS U
kanud. [I[puMeHenne meaoyHbIX METaJUIOB U UX
COCTUHEHUN.

[Ienouno3eMeabpHbIC METAILI MATHUM 1 KaJIbIIHiA,
crpoenue aroMoB. [lonoxenue B [leproanueckoit
cucteMe XxuMudeckux sneMmeHToB J[. 1. Menaeneena.
Haxoxnenue B npupojie. Pu3nyeckue 1 XMuMUYECKUe
cBoicTBa. Baxkneiie coeqnHeHUs Kamblust (OKCH]I,
TUAPOKCH I, coutr). *JKECTKOCTH BOABI U CITOCOOKI €€
ycTpaHeHUs. ™

Amomunuii. [Tonoxxenue B [lepuoanueckoit cucreme
xumudeckux 3neMenToB . 1. Menneneesa, ctpoenue
aroma. Haxoxnenue B nmpupojie. dusnyeckue u
XUMHYECKHE CBOMCTBA. AM(OTEpHbIE CBOWCTBA
OKCH/JIa ¥ THUJIPOKCHUJIA.

Keneso: cocras, cBoiicTBa 1 nonydyeHue. [lonoxenune
B [leproinueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . Menneneesa, ctpoeHue aromMa. Haxoxnenue B
npupoje. Pu3nyeckne 1 XMuMUYECKHUE CBOMCTBA.
Oxcunsl, runpokcuabl u conu xxenesa(ll)

u xeneza(lll).

JleMoHCTpanun

B3anmoneincTere HaTpus ¢ BOJOM.

OkpaliMBanue MmiaMeH HOHAMU HAaTPHs U KaJusl.
OkpammBaHue IaMEeHH HOHAMU KaJlbIUsl.
BsanmogeilicTBre okcuaa KaJabIlMs C BOJIOM.
Buneomarepuansl: TOpeHHeE Kelle3a B KUCIOPOJIE U
XJI0pe.

JlabGopaTopHble U IPAKTHYeCKHe PadoThl

OOBsACHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB
3JIEMEHTOB-METAJIOB B I'PYIIIAX U UX COEAUHEHUN C Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepr3oBaTh (PU3NUECKUE U XUMUYECKUE CBOMCTBA
IPOCTBIX BEILIECTB METAJIOB M UX COEAMHEHUH (OKCUIOB,
THJIPOKCHUIOB, COJICH) C OMOPOM HA CXEMY, CITOCOOBI HX
IIOJTy4YCHHUs, IPUMEHEHUE U 3HAYCHUE B IIPUPOJIE U KU3HU
YeJloBeKa.

Pacrnio3HaBaTh ¢ IOMOILBIO KAYECTBEHHBIX PEAKLIMI HOHbI
METaJUIOB (MarHus, Kajablus, aTFOMUHUS, LIMHKA, JKee3a
(2+), xxenesa (3+), menu (2+) ¢ UCIIOTB30BAaHUEM TAOJIHIIBI
"XapakTepHble peaKkIM1 Ha KaTUOHBI".

IInaHupoBaTh U OCYLIECTBIIATH HAa IPAKTUKE XUMUYECKHE
9KCIEPUMEHTBHI, IPOBOIUTH HAOIIOCHHUS, I€NaTh BBIBOABI 110
pe3yabTaTaM dKCIIEPUMEHTA.

CnenoBath npaBuiiaM 0e3011acHOM paboThI B 1TaOOPAaTOPUH MIPU
UCIIOJIb30BAaHUM XMMHUYECKOHN MOCY/Ibl U 000pyJOBaHUSL.

ITpon3BOIUTH BBIYUCIIEHUS [0 XUMUYECKUM YPABHEHUSIM.

BricTpauBath pa3BEpHYThIE TMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha MH(popMaIIO U3 YUeOHHUKA U CIIPAaBOYHBIX
MaTepUajIoB, FPaMOTHO UCIOJIb30BaTh N3YUEHHBIH
NOHSTHHHBIN anmapar Kypca XuMHUH.

Hcnonb30Bath MpH BHINOJHEHUH Y4€OHBIX 3aJJaHUM U B
IIPOLIECCE UCCIIEN0BATENIBCKON AESITENIHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COAepKaHUS,
CIPaBOYHbBIE MaTepuaisbl, pecypcel IHTEpHETA mociie
MIpeIBAPUTENILHON KOHCYJIBTALIUU C I1€Jar0roM
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JIabopaTOpHBIE OIBITHI:

O3HakoMJIeHHE ¢ 00pa3liaMy AIFOMHHHMS U €T0
CILIaBOB.

AmdoTepHbIe CBOWCTBA THAPOKCUIA ATFOMIHUSI.
KauecTBeHHbBIC PeaKIMU Ha HOHBI XKeJe3a.
[IpakTuyeckue paboOTHI:

Ne 13. Pemienne sKCriepuMEeHTAIBHBIX 33a4 110 TeMe
«MeTtansiy».

Beruuciaenus
[0 YPABHEHUSM XUMHYECKUX PEAKIUH.

Pa3nen 4. Xumus n okpy:kamomas cpeaa (3 4)

Tema 9. BemiecTBa u
MaTepuamﬂ B JKU3HHU
YyeJI0BeKa

*HoBble MaTepualibl U TEXHOIOTHH. BelecTBa u
MaTepHUalibl B OBCEIHEBHOM )KU3HU YEJIOBEKA. XUMUS
Y 3710pOBbE. be3onacHoe UCIoabp30BaHUE BELIECTB

XapakTepHu30BaTh pPOJib XUMHUH B Pa3IMYHbIX chepax

JACATCIIBHOCTH HIO}IGI;'I, OCHOBHBIC BECIICCTBA U MAaTCPUAJIBI,

MNPUMCHACMBIC B JKU3HU COBPEMCHHOI'O UCJIOBCKA.
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(3 1)

U XUMUYECKUX peakuuil B OBITY.

[IpupoiHbIE UCTOUYHUKH YTIIEBOJAOPOIOB (YroJib,
MIPUPOIHBIN ra3, HePTh), MPOIYKTHI UX MepepabOTKH,
UX POJIb B OBITY U TIPOMBIIIUICHHOCTH.

OCHOBBI 3KO0JIOTMYECKO TPaMOTHOCTH. XUMHUYECKOE
3arpsi3sHEHUE OKpYXkarollen cpebl (TIpeieIbHO
nomyctumas KoHieHTparus Bemiects — [1JIK).

Posib X¥MuM B perieHNH SKOJIOTHIECKUX MPodIeM.™

OOBACHATH yca0BUs O€30I1aCHOTO MCIIOJIb30BaHMS BEIIECTB U
XUMHUYECKHX PEaKuil B OBITY.

AHaIM3UpOBaTh U KPUTUUYECKH OLIEHUBATh MH(POPMALIUIO
O BJIMSIHUM IIPOMBILUIEHHOCTH, CEIBCKOTO XO035MCTBa,
TPAHCIIOPTA U AP. HA COCTOSIHUE OKPYKAIOLIEH CPEB.

YMeTh 0oKa3bIBaTh NEPBYIO IOMOILb [TPH XUMUYECKHX 03KOTax
U OTPaBJICHMSIX.

[Tpunumath yyactue B 00CYXJIECHHH MTPOOIEM XUMHUYECKON U
9KOJIOTMYECKOHN HAIPaBICHHOCTH, BBICKA3bIBATH
COOCTBEHHYIO MMO3ULIMIO 110 MPOOJIEME U MpeaIarath
BO3MOXHBIE ITyTH €€ peleHus ¢ ONopoil Ha MH(OPMAIHIO U3
y4eOHHUKa U CIIpaBOYHBIE MaTepualibl, pecypcsl HTEepHEeTA.
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