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[HOACHUTEJIbHAA 3AIINCKA

@enepanpHas paboyas mporpamMma Mo XUMUHU JUIS OOyYaroIIMXCs C 3aJepPKKOM ICHUXMYECKOTO
pazButus (nanee — 3I[IP) Ha ypoBHE OCHOBHOrO 00IIer0 00pa3oBaHUsl MOATOTOBIEHA HAa OCHOBE
denepalibHOTO TOCYIAPCTBEHHOTO 00pa30BaTENIbHOTO CTaHIapTa 0CHOBHOTO o01iero oopazoBanus (IIpukasz
Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287) (maniee — ®I'OC O00), GenepanbHOi aJanTUPOBAHHON
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs Aiisi 0OyYaroOlIMXCS C OTPaHWYCHHBIMU
BO3MOXKHOCTSIMU 3710poBbsl  (IIpuka3 Munnpocsemenuss Poccun ot 24 Hos6pa 2022 1. Ne 1025),
denepanbHOil paboueil mporpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHus MO y4eOHOMY MpeaMery «XHuMHs»,
®denepanbHOI POrpaMMbl BOCIIUTAHUS, C YIETOM paclpeAeeHHBIX 110 KaccaM IPOBEpsieMbIX TPEOOBaHUM
K pe3ynbpraram ocBoeHus: denepanbHON aJlaiTHPOBAHHON 00pa30BaTeIbHOM IPOTpaMMbl OCHOBHOTO OOILIETO
oOpa3zoBaHus JUIsi OOYy4YalOMIMXCA C 3aJEPXKKOH ICUXHYECKOTO Pa3BUTHS M DJIEMEHTOB COJEPKAHMS,
MPEJCTaBICHHbIX B YHHBEpcalbHOM Koau(pukatope mo xumuu, KoHuenmuu mnpenojaBaHus y4eOHOIO
npenmera  «XuMmHs» B oOpa3oBareibHbIX — OpraHumzamuax P®,  peanusyromux  OCHOBHbBIE
0011e00pa3oBaTeNbHbIE MPOTrPaMMBbI.

[IporpamMma no xumuu pa3padoTaHa ¢ HeIbl0 0Ka3aHUs METOJUUYECKOI OMOIIM YUUTENIO B CO3/IaHUU
paboueii MporpaMMel 10 y4eOHOMY IPEAMETY.

VYueOHbli peameT «XUMHUS» BXOJUT B MpeaIMeTHYI0 o0nacTh «EcTecTBEHHOHAYUHBIE MTPEIMETHI».
B cucreme ecrecTBEHHOHAay4YHOTO 00pa30BaHUs XUMHMSI KaK yueOHBINA MpeIMeT 3aHMMAaeT BaXXHOE MECTO B
MO3HAHUU 3aKOHOB MPHUPOJbI, (HOPMHUPOBAHUM HAYYHOM KAPTHUHBI MHUPA, CO3/JaHUU OCHOBBI XMMHMUYECKUX
3HaHWUW, HEOOXOIUMBIX JUIsl MOBCEAHEBHOM JKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOTO JUIsl YeloBeKa U
OKpY’Karolllel ero cpeapl 00pa3a KHU3HU, a TAKXKE B BOCIIUTAHUU SKOJIOTUYECKON KYJIbTYpPHI.

VYcnemHocTh U3y4eHnsl XUMHUH CBSI3aHa C OBJIaJIEHUEM XUMUYECKUM SI3IKOM, COOIIOIEHUEM TIPAaBHIT
6e30macHO# paboThI MPHU BHIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA, 0CO3HAHNEM MHOTOYHUCIIEHHBIX CBSI3el
XUMHH C JPYTUMHU IIpeIMETaMu IIKOJIBHOTO Kypca.

[Iporpamma BKJTIOUaeT B ce0s OCHOBBI HEOPTaHMYECKOW M OpraHnyecKod XuMuu. [ maBHOW maeei
MIPOrpaMMBI SIBJISIETCS CO3/1aHue 6a30BOT0 KOMILJIEKCa OTIOPHBIX 3HAHUN 110 XMMUH, BBIPaXXEHHBIX B opMe,
COOTBETCTBYIOIICH BO3pPACTy 00YJAIOMIUXCS M MX 0COOBIM 00pa30BaTEIbHBIM MTOTPEOHOCTSIM.

B conepxanuu maHHOrO Kypca MpeACTaBlIEHbl OCHOBOIOJAralolue XUMUYECKHE TEOPETUYECKUE
3HAHMS, BKJIIOYAIOIINE M3YyYEHHE COCTaBa M CTPOEHHUS BEIIECTB, 3aBUCUMOCTU MX CBOMCTB OT CTPOEHUS,
MPOrHO3UPOBAHUE CBOMCTB BEIIECTB, UCCIEAOBAHNE 3aKOHOMEPHOCTEN XUMHUYECKUX TPEBPALLICHHI U TTyTeH
yIpaBiIeHUSI UMU B LIEJISX MMOJTY4YECHUS BEIIECTB U MaTEPHAIIOB.

TeopeTnueckyto OCHOBY HM3y4eHHS HEOPraHMYECKON XMMHHU COCTaBISIET aTOMHO-MOJIEKYJSPHOE
yuenue, [lepuonuueckuii 3akon J[.MI. MenaeneeBa ¢ KpaTKMMHU CBEICHUSIMH O CTPOEHUHM aTOMa, BUAAX
XMUMHUYECKOH CBS3U, 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKIX PEAKIIHA.

B u3ydyenun Kypca 3HaYMTeNIbHAash POJIb OTBOJUTCS XUMHUYECKOMY SKCIIEPHUMEHTY: MPOBEICHHIO
MPAKTUYECKUX M JTA0OpaTOpHBIX paboOT, OMHCAHMIO PE3yJbTATOB YYEHHYECKOI'O0 SKCIEPUMEHTA,
COOJIOICHUIO HOPM U MIPaBHII O€30MacHO# paboThl B XUMHUECKOH J1ab0paTOpHH.

Peanuzanus maHHON mporpaMMmsbl B mporecce o0ydeHus: mo3BoyuT oOyyatouiumcs ¢ 3I1P ycBouTs
KITFOYEBBIE XUMUYECKHE KOMIIETEHIINH U MOHATH POJIb M 3HAUEHHUE XUMUHU CPEIU APYTrUX HAYK O MPHUPOJIE.

N3ydyeHne xuMuu crocoOCTByeT (POpMHUpPOBaHUIO y OOYYAIOMIMXCS HAYyYHOTO MHPOBO33PEHUS,
OCBOEHHIO O0IIIEHAayYHBIX METOA0B (HAOII0ICHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHKE), OCBOCHHUIO
MPAKTUYECKOrO MPUMEHEHHs] HayYHBIX 3HAHUN, OCHOBAHHOTO HAa MEXIPEIMETHBIX CBS3SIX C MpeaMEeTaMH
«Oxpyxaromuit Mupy», «®@usmka», «buonorusy, «I'eorpadus», «Marematnka» 1 opMHUpyeT KOMIIETEHIIUH,
He00X0AUMBIE JJIs MPOJIOJDKEHUSI 00pa30BaHMs B 00J1aCTH €CTECTBEHHBIX HayK.

N3yuenne XuMuu cHnocoOcTByeT pa3BuTHio y oOydatouiuxces ¢ 3[IP  mpocTpaHcTBEeHHOrO
BOOOpakeHus, (PyHKIMOHAIBHOW TI'PaMOTHOCTH, YMEHMsS BOCHPHUHUMATh M KPUTHUECKU aHAJIU3UPOBATh
MH(OPMALINIO, TPEJICTABICHHYIO B Pa3IUYHBIX (popMax. 3HAYMMOCTh MpEAMETa JUIsl Pa3BUTHS )KU3HEHHOU
KoMneTeHuun odydaromuxcs ¢ 3I1P 3axitodyaeTcss B ycBOEHUHM OCHOBBI XMMMUYECKHX 3HAHUH, HEOOXOJUMBIX
JUIsl TIOBCEIHEBHOW JKM3HU; HAaBBIKOB 3/JOPOBOTO M OE30MaCHOIO Ul YeJIOBEKa M OKpPYXKAloIlel ero cpesbl
oOpaza *u3HH; POPMUPOBAHIH IKOJIOTHUECKOHN KYJIbTYpPHI.

[Iporpamma oTpakaeT coAep)kaHHE OOydeHHs TMpeaMeTy «XUMHUsS» C Yy4eToM O0coOBIX
oOpa3oBatenbHbIXx NoTpeOHOCTe oOyuaromuxcss ¢ 3IIP. Onagenue y4yeOHBIM HpPEIMETOM «XUMUS»
MPEJCTaBIseT ONPEACTICHHYIO TPYJHOCTh It oOydatomuxcs ¢ 3IIP. DTo cBsizaHO ¢ 0COOEHHOCTIMHU
MBICTIMTEIBHON JEATeNbHOCTH, NEPUOJUUECKUMH KOJNEOAHUSIMH BHHMAHHUS, MajbiM OOBEMOM MNaMSTH,



HE/I0CTaTOYHOCTHIO 00IIIEero 3anaca 3HaHWH|, HOHWKEHHBIM [T03HABATEIbHBIM HHTEPECOM U HU3KUM YPOBHEM
pEe4EeBOro pa3BUTHSL.

Jlist Ipeo1oJIeHus] TPYAHOCTEH B U3yYEeHHH YU4eOHOTO mpenMeTa « XUMHUs» HE0OX0IuMa alaiTaius
o0beMa M XapakTepa Y4eOHOro Marepuana K MO3HABATEIbHBIM BO3MOXKHOCTSAM JIAHHON KaTeropuu
oOyJarommuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSA: HCIIOJIB30BAaHHE ANTOPUTMOB, BHYTPHIIPEAMETHBIX U
MEXIIPEIMETHBIX CBSI3€H, IOCTENIEHHOE YCIOXKHEHNE U3y4aeMOro MaTepuaia.

[Tpu n3yyeHnn XUMUU HEOOXOJMMO OCYIIECTBIISATH B3aMO/ICHCTBHIE HA IOJIMCEHCOPHOM OCHOBE.

TeopeTnueckuii Marepuall PEKOMEHAYETCS HM3ydaTh B IPOLECCE MPAKTUYECKON NESITEIBHOCTH.
B03MOXHO BBIJIENIEHHE OTIENIBHBIX YPOKOB Ha PEILEHUE 33/1a4 B CBSI3M CO CIIOKHOCTBIO aHaJIU3a TEKCTa
oOyqarommumucst ¢ 3I[IP. Opranuyeckoe €AMHCTBO TPAKTHUYECKOW M MBICIUTEIBHON JEATeIbHOCTH
oOyJaromuxcss Ha YpOKaX XHMHU CIIOCOOCTBYET INPOYHOMY M OCO3HAHHOMY YCBOCHHUIO Oa3HMCHBIX
XMUMMUYECKUX 3HaHUN U yMeHH. Oco00e BHUMaHKE NPU U3YYEHUN XUMHUH YJENISIETCA U3YUYEHUIO «CKBO3HBIX)»
MOHATUM U (OPMHUPOBAHMIO HaBbIKA CTPYKTYPUPOBAHUS MaTepHaa.

Henu u 3amaun u3ydeHust yaeOHoro npeamera « XuMHs»

OO6uue nenu u3ydeHus ydeOHOro mpenmera «XHUMHUsS» HpeacTaBieHbl B DenepaibHOl paboueit
MporpaMMe OCHOBHOTO 001iero oOpa3oBaHus. OHU aKTyalH3UPOBAaHbl C YYETOM HOBBIX IPHOPUTETOB B
CHUCTEME OCHOBHOIO 00I1ero oOpa3oBaHMs, HANpPaBIEHHOCTH OOyuYeHHUS Ha DPAa3BUTHUE M CaMOpPa3BUTHE
JUYHOCTH, POpMHUpPOBaHUE €€ NHTEIIEKTa U 001Iel KynbTypbl. O0ydeHHEe YMEHUIO YUUTHCS U MTPOJOIIKATh
cBOE 00pa3oBaHNe CaMOCTOSITENILHO B HACTOSIIIEE BPEMS SIBIISIETCS OJHOM U3 BaXKHEHIINX QYHKIMM yd4eOHbIX
MIPEIMETOB, B TOM YHCIIE U «XUMUI».

Hna oOyuatomuxcss ¢ 3IIP, Tak e, kKak W JUIs HOPMaTMBHO pa3BHBAIOIIMXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO 00pa30BaTEIbHYIO MIPOTrpPaMMy, JOMUHHUPYIOIIEE 3HaUeHHE MPHOOPETAIOT TaKue
LeJH, KaK:

(dbopMUpOBaHHE  HWHTEIUVIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  COTPYIHUYECTBY,
CaMOCTOSITEIBHOMY MPUHATHUIO PELIEHUH, cOCOOHOM aganTUPOBaThCS K ObICTPO MEHSIOLIUMCS YCIIOBUSM
KHU3HUY;

HalpaBJIEHHOCTh OOy4eHMs Ha CUCTEMATHUYECKOEe IMPHOOILICHHE YdJallMXcsid K CaMOCTOSTEIbHOU
[I03HABATEIILHOW JIEATEIbHOCTH, HAyYHbIM M MPAKTUYECKUM METoJaM IO3HaHUs, (OPMUPYIOIIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOMUX MPHUOOPETEHNIO 00YJaIOITUMHUCS OIBITa Pa3HOOOpa3HOI
NEATeIbHOCTH, MO3HAHWS U CaMOINO3HAHMs, KIIOUEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIM), MMEIOLINX
YHHUBEPCAJIbHOE 3HAYEHUE Ul PA3JIINYHBIX BUIOB JESATEIbHOCTH;

(bopMHpOBaHHE YMEHUI OOBACHATH U OLEHMBATH SIBJICHHUS OKPYKAIOLIEr0 MHUpa Ha OCHOBAaHUU
3HaHUH U OIBITA, MOIYYEHHBIX IPU U3YYEHUU XUMUHU;

(bopmHpoBaHue y 00y4aroIUXCsi 'YMaHUCTUUECKUX OTHOLIEHNUH, TOHUMAHUS IEHHO CTH XUMHUYECKUX
3HaHUH Ui BbIpaOOTKM HKOJIOTHYECKH L[e1ecO00pa3HOro MoBeeHUs B OBITY U TPYAOBOM JEATENbHOCTH B
LeJIAX COXPAaHEHMsI CBOETO 3/J0POBbs U OKPYKAIOIIEeH IPUPOAHOI cpelibl;

pa3BUTHE MOTHUBALIMM K 00Yy4EHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHUSI OOLIEYENIOBEYECKMX LIEHHOCTEH, TOTOBHOCTM K OCO3HaHHOMY BbIOOpY mpoduns u
HalpaBJIEHHOCTH JaJIbHEHIIIEro 00yueHHU .

Kypc HampaBieH Ha pelieHHME CIEAYIOIIMX 3ajad, 00eCHEeuMBAIOIIMX pealu3aldio JIMYHOCTHO-
OPUEHTUPOBAHHOI'O U JIEATEILHOCTHOTO MOJX0J0B K 00yueHHto xumuu obydaromuxcs ¢ 3[1P Ha ypoBHe
OCHOBHOTO 00I11eT0 00pa30BaHus:

¢dbopMupoBaHME NEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX TIPEACTABIEHUI O BellecTBaX, MX
MPEBpAILEHUSIX U MPAKTUYECKOM NPUMEHEHHUH; OBJIAJICHUE MOHATUIHBIM anmapatoM M CHUMBOJIMYECKUM
S3BIKOM XUMUM;

OCO3HaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKOH HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, XUMUYECKUX IPEBPALICHUII HEOPraHMYECKMX M OPraHUYECKHUX BEIIECTB KaK OCHOBBI
MHOTHUX SIBIEHUI *KMBON W HEXHUBOW NPHUPOJBI; YIIIyOJleHUE MPEACTaBICHUH O MaTepUallbHOM €IUHCTBE
MUDA;

OBJIa/ICHUE OCHOBAMU XMMHYECKOH TI'PaMOTHOCTH: CIIOCOOHOCTBIO AaHAJIM3UPOBATh U OOBEKTHBHO
OLICHUBAaTh >KM3HEHHBIE CHUTYallUW, CBA3aHHBIE C XWMHUEH, HaBbIKAMU 0€30MacHOr0 OOpalleHus C
BEIIECTBAMH, MCIIOJIb3yeMbIMU B TIOBCEJTHEBHON >KM3HM; YMEHHEM aHaJU3UpOBaTh U IUIAHUPOBATh
HKOJIOTHUYECKH 0e301acHOE MOBEACHHUE B LIETISIX COXPAHEHUS 3/I0POBbS U OKpPYXKAIOLIEH cpe/ibl;

¢dbopMHpOBaHHE YMEHMH YCTAaHABIMBATh CBS3M MEXAY pPEalbHO HAOMIOAAEMBbIMH XMMHUYECKHUMH
SBJICHUSIMHU U TIPOLIECCAMM, TPOUCXOAAIINMH B MUKPOMHUPE, OOBSICHATh MPUYMHBI MHOTOOOpasus BEIIECTB,



3aBHCUMOCTb MX CBOMCTB OT COCTaBa M CTPOEHHS, a TaKKe 3aBUCUMOCTh NMPUMEHEHHUS BEIIECTB OT HMX
CBOICTB;

pUOOpETEHUE OIBITA HCIIOIB30BAHUS PA3IMYHBIX METO/IOB U3YyYCHHUS BEIECTB, HAOMIONEHUS 3a UX
NPEBpAIEHUSIMH TIPU TPOBEACHUU HECIOKHBIX XHMHUYECKHX SKCIIEPUMEHTOB C HCIOJb30BaHHEM
naboparopHOTo 000PYIOBaHUS U IPUOOPOB;

(dbopMHpOBaHUE TPENCTABICHUA O 3HAYEHUH XUMHUYECKOH HAyKW W PEIICHUU COBPEMEHHBIX
HKOJIOTUYECKHUX MPOOIeM, B TOM YHCIIE B IPEAOTBPAILIEHUN TEXHOTEHHBIX U AKOJIOTHUECKUX KaTacTpod.

OcobenHocTu 0T00pa M aganTauMu y4e0HOr0 MaTepuaJia o XuMHuu

OOyueHue yueOHOMY MNpeAMeTy «XHUMHS» HEOOXOJAMMO CTPOUTh Ha CO3JAHUM ONTHUMAJIbHBIX
YCIIOBUU JUISI YCBOCHHSI TIPOTpaMMHOT0 Marepuana obOydarorumucs ¢ 3I1P. Boibimoe BHUMaHuE TOJDKHO
OBITh y/IEJIEHO 0TOOPY y4eOHOTO MaTepHaia B COOTBETCTBHH C MIPUHIUIIOM JOCTYITHOCTH TPU COXPAHEHUHU
obmiero 6a3oBoro ypoBHs. OH JOJDKEH IO COJEPXKAHHIO U O00bEeMy OBITh aJalTHPOBAHHBIM IS
obyuatommuxcs ¢ 3[IP B cooTrBeTcTBHM ¢ WX OCOOBIMH 0OOpa3oBaTeNbHBIMH MOTpeOHOCTsMH. Cremxyer
00JerynTh OBJIaJieHne Matepuaiom obOydarommumucs ¢ 3P mocpencTBoM ero AeTaqibHOTO OOBSICHEHUS C
CHCTEMaTHYECKHM TMOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKOW B NMPHUMEHEHWH 3HAHWK C HCIOJIH30BAHUEM
MIPUEMOB aJITOPUTMHU3ALMY U BU3YAJIBHBIX ONOP, 00y4YeHUs CTPYKTYpPUPOBAHUIO MaTepHaa.

bonbimoe 3HaueHue s TOJHOLEHHOTO YCBOEHHUs Y4YeOHOTO MaTepuana HMeEeT oIopa Ha
MEXKIIPEIMETHBIE CBS3H BOIPOCOB, M3Y4aeMbIX B JJAHHOM Kypce, ¢ TAKUMH YY€OHBIMHU INpEeIMETaMU Kak
«['eorpadus», «dusuka», «buonorus». Ilo3Bosnss paccmMaTpuBaTh OJUH U TOT K€ Y4eOHBIN Marepuai ¢
Pa3HbIX TOUYEK 3PEHMSI, MEXKITPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €0 JIyYIIEMY OCMBICICHHIO, O0JIee MPOYHOMY
3aKPEIUICHUIO MTOJIYY€HHBIX 3HAHUM U PAKTUYECKUX YMEHUM.

[Ipyn moAroroBke K ypokaM YUHUTEIb JIOJDKEH MPEAYyCMOTpPETh (OPMUPOBAHUE Yy OOYYarOMIMXCS
YMEHHUH aHaIu3upoBaTh, CpaBHUBATh, 0000IIATh M3ydyaeMblil MaTepuall, IUIAHUPOBATh MPEACTOSIIYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJIb. HeoOX0IMMO MOCTOSIHHO CIEIUTh 3a MPAaBHIBHOCTHIO PEYEBOTO
odopmiteHHsI BpICKa3bIiBaHuii oO0yqaroruxcst ¢ 3I1P.

B cBs13u ¢ 0cOOEHHOCTSIMU TIOBEACHUS U JIeATEIbHOCTH, oOydarommxcs ¢ 3[1P (pacTopmMokeHHOCTD,
HEOPraHU30BaHHOCTH) HEOOXOJMM CTPOXKAWIINA KOHTPOJIb COOJIOICHUS TPaBUJI TEXHUKH O€30MacHOCTH
MIPU TIPOBEICHUH JTA0OPATOPHBIX pabOT B XUMUUECKOM KaOUHETE.

IIpumepHsbie BuAbI aeATeabHOCTH oOy4dawommxes ¢ 3IIP, oOycioBiaeHHbIe 0CO0BIMU
00pa3oBaTeJIbHbIMH NOTPEOHOCTAMH M O0ecrneYHBaKIIHEe OCMbICJIEHHOE OCBOEHHE COJEePKAHNUM
00pa3oBaHus MO NpeaMeTy « XUMH D)

Copep:xanue BHIOB jaeATerabHocTH oOydaromuxcsi ¢ 3[IP Ha ypokax xumuu ompenensercs ux
ocoObIMU 0Opa3oBaTelbHBIMU TOTpeOHOCTAMU. [TomMumo mupoko ucnoib3yembix B DOIT OO0 obmux mis
Bcex 00y4arouXxcs BUA0B IEATEIbHOCTH CIeyeT YCUIUTD BUABI JeSITeIbHOCTH, clieluUYHbIe sl JAHHON
KaTreropuu oOydaromuxcs, JUisi o0ecrnedyeHus OCMBICIEHHOTO OCBOEHHS COJEp)KaHHs 0O0pa3oBaHUS IO
MpeIMeTy: YCWICHHE MPEAMETHO-TIPAKTUYECKON NeATeIbHOCTH C AaKTUBHU3AIMEH CEHCOPHBIX CHUCTEM;
yepeloBaHUE BHUAOB JIEATEIbHOCTH, 3aJCHCTBYIOIIUX pa3MYHbIE CEHCOPHBIE CHCTEMbI; OCBOCHHE
Marepuaga C ONOPOM Ha aJIrOPUTM; <«IIOIIATOBOCTb» B H3YUEHHH MaTepHala; HCIOJIb30BaHUE
JOTIOTHUTEIBHONW BU3YaJIbHOW OMOPHI (TIaHbl, 00pa3lbl, CXEMbI, IIA0JIOHBI, OMOpHbIE Tabmuiel). s
pazButus y oOyuatomuxcsa ¢ 3I[IP ymenust nenaTh BBIBOJBI, (OPMHPOBAHUS TPAMOTHOTO PEUYEBOTO
BBICKa3bIBaHUS HEOOXOIUMO HCIOIH30BaTh OMOPHBIE clioBa U Kiuiie. Ocoboe BHUMaHUE ClIeyeT yIEIUTh
00yUYeHUIO CTPYKTYPUPOBAHUIO MaTepHalla: COCTABICHHE PUCYHOUHBIX U BEpOATbHBIX CXEM, COCTABICHHE
TabJIUII, COCTaBJIEHUE KiIacCU(PUKALUU ¢ 0003HAYEHHBIMUA OCHOBAHUSMH JJIs KJIaCCU(UKALIMY U HATIOJIHEHUE
WX PUMEPAMH U JP.

[TpumepHas TemaTudeckas U TepMHHOJOTHYecKas Jiekcuka coorsercTByeT @OIT OOO.

st o6ydatoruxcs ¢ 3I1P cyiiecTBeHHBIMHU SBJISIOTCS TPHEMbI pabOTHI C IEKCUYECKUM MaTepHaIoM
no npenmety. IlpoBomutcs crenuanbHass paboTa MO BBEIACHUIO B aKTUBHBIM CIIOBapbh 0O0YYarOLIUXCS
COOTBETCTBYIOLIIEH TepMHHOJIOTHHM. M3yuaemble TEpMHUHBI BBOJSITCS Ha IMOJMCEHCOPHOM OCHOBE,
oOsi3aTeNlbHA BH3yallbHasl MOJAJEPIKKA, AITOPUTMBI PabOTBl C OIpEJeIeHUEM, OIOPHBIE CXEMbI [UIs
aKTyallu3alliy TEPMUHOJIOTHH.

Mecrto yuyeOHOro npeamera « XuMusi» B y4eOHOM ILIaHe

B cootBerctBUM ¢ PenepanabHBIM TOCYAapCTBEHHBIM 00pa3oBaTeIbHBIM CTaHIAPTOM OCHOBHOTO
oOriero oOpa3oBaHMsl y4eOHBIN MpeaMeT «XUMU» BXOAUT B MIPEIMETHYI0 00s1acTh «EcTecTBeHHOHAayYHbBIE
IPEIMEThI» U SABIISETCS 0053aTeNbHBIM IS U3yUCHHUS.

Y4eOHbIM IJIaHOM Ha e€ u3ydyeHue oTBeieHo 136 yueOHBIX yacoB — 110 2 4 B Heselto B 8 1 9 kiaccax
COOTBETCTBEHHO.



Copneprxanue yueOHOTo npeaMeTa «XuMus», peacraBieHHoe B enepanbHoit paboueii mporpamme,
cootBerctByeT PI'OC OOO, paspaborano c¢ yderom DenepanbHO OCHOBHOW 00pa3oBaTENbHOM
IporpaMMbl OCHOBHOTO 00mero oOpa3oBaHusi 1Mo y4eOHOMY Mpeamery «XHMHS», COOTBETCTBYET
denepalibHON aIaITUPOBAHHON OCHOBHOUM 00pa30BaTeIbHON MPOrpaMMe OCHOBHOTO 00IIero oOpa3oBaHus
oOyJaromuxcs ¢ 3a1epP>KKOM ICUXUYECKOTO PA3BUTHSI.

COHAEPXAHUME YYEBHOI'O ITPEAMETA «XUMMW»

COAEPXAHUME OBYUEHUA B 8 KITACCE

[lepBoHauanbHBIE XUMUYECKUE TOHATUS

[Mpenmer xumun. *Pose xumuu B >ku3HU denoBeka.* Tema m BemectBa. DU3NYECKHE CBOWCTBA
BEIIECTB. ArperatHoe COCTOSTHUE BellecTB. *Xumus B cucteMe Hayk. ™ Uuctsle BenjectBa u cmecu. CriocoOsl
paznenenus cmeceil. [IpaBuna GezonacHoro odparieHust ¢ BelecTBaMy U JJaOOpaTOPHBIM 000PYI0BAHUEM.
*[TonaTue o0 MeTO1aX MO3HAHUS B XUMHUM. *

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE OJEMEHTHI. 3HAKW (CHUMBOJIBI) XMMHYECKUX JIJIEMEHTOB.
OTtHocuTenbpHas aToMHas Macca. [IpocTeie U clloskKHBIE BellecTBa. ATOMHO-MOJICKY/ISIPHOE YICHUE.

Xumuueckasi ¢dopmyna. BalleHTHOCTP aTOMOB XMMHYECKHUX JJIEMEHTOB. *3aKOH TMOCTOSHCTBA
cocTtaBa BemecTB.* OTHOCHUTENbHAS MOJICKYIspHas Macca. MaccoBas JIOJIsl XMMHYECKOTO DJIEMEHTa B
COCTMHCHUH.

Ou3nyYecKue M XUMHUYECKHE SIBIICHUS. XUMUUYecKass peakuus. [Ipu3Haky XUMHYECKHUX pEaKIHil.
VYpaBHEHHUS] XUMUUYECKHX pPEAKIUH. 3aKOH COXpaHEHHUs Macchl BemiecTB. Kiaccupukamuss XUMHUYECKUX
peakiuii (CoeMHEHNs, Pa3IoKEHUs, 3aMEIICHHs, 0OMEHa).

XUMUYECKUN DSKCIIEPUMEHT: 3HAaKOMCTBO C XHMHUYECKON TMOCynoil, C mpaBuiamMH pabOThl B
nabopaTopuu ¥ IpruéMaMu 0OpaIeHus ¢ 1abopaTOPHBIM 000PYIOBAHUEM; U3YUICHUE U OTHCAaHNE (PU3UICCKIX
CBOICTB 00paslioB HEOPraHWYECKUX BEIIECTB; HaOMo/eHue (pru3nveckux (TJIaBJICHUE BOCKA, TasHHE JIbJIA,
pacTUpaHue caxapa B CTYIKe, KUIIEHHE U KOHJIEHCAllKs BOJIbl) U XUMUYECKUX (TOpEHHE CBEUH, TPOKATMBaHHE
MEJTHOM IMPOBOJIOKH, B3aMMOJCUCTBHE MeJla C KHCJIOTOW) SIBJICHWM, HAOIO/IEHUE W OIMHMCAaHWE MPHU3HAKOB
MPOTEKaHHUsI XUMHUYECKUX peakiuii (pa3fio’KeHHe caxapa, B3aUMOJEHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM
Oapwus, paznoxkenue ruapokcuaa meau (1) npu HarpeBanum, B3auMOoCHCTBHE JKeJie3a C paCTBOPOM COJIA METH
(I));u3yueHre crmocoboB pasjeneHus cMmeceil (C MOMOIIBI0 MarHuta, (HIBTPOBAaHKE, BbHIIAPHBAHHUE,
TUCTWISALMS, Xpomarorpadus), MPOBEICHHE OYUCTKH IIOBAapEHHOW COJM; HAOMIOJCHHE M OIHCAHHe
PE3yaBTATOB MIPOBEACHUS OMbITA, MJUTFOCTPUPYIOLIETO 3aKOH COXPaHEHHS MACChl; CO3[JaHe MOIeIel MOJIEKYIT
(IrapocTep)KHEBBIX).

Baxwueline npeicTaBuTeNd HEOPraHUUECKUX BEIIECTB

Bosgyx — cmeck razos. CocrtaB Bo3ayxa. Kucinopon — snemeHT u npocroe BemectBo. Haxoxaenue
KHCJIOpOJIa B IpHpoje, GU3HYECKHE W XUMHUYECKHUE CBOMCTBA. Peakiuum ropeHus MpOCTBIX U CIOXKHBIX
BemecTB. CrnocoObl TMOJIydeHHUS KHUCIOpoJa B JabopaTopuu *W  mpomblinuieHHOCTU.* [Ipumenenue
kucnoponaa. Ilonstue 06 okxcumax. KpyroBopor kucimopoma B mpupoae. *O30H — aIOTpomHast
Mo (UKAITUS KACTIOPOIa.

TennoBoii a3 heKT XUMHUYIECKOH peakuu, TEPMOXUMHUECKHUE YPAaBHEHHSI, 9K30- U SHIO0TEPMHUUECKUE
peakiuu. TOMIUBO: Yroiab U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHUE MapHUKOBOTO P deKTa, pa3pylieHne
030HOBOTO CJIOS.*

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojgopojaa B MpHpoje, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (Ha MpUMEpPEe B3aUMOACUCTBUS C HEMETAIIaMH ¥ OKCHIaMU METAIIJIOB), IPUMEHEHNE,
*crocoObl momydeHus.* [ToHsITHE 0 KUCIOTaX U COJSIX.

KonmuectBo BemectBa. Monb. Mossipaast macca. 3akoH ABoraipo. MossipHslit 00bEM ra3oB. Pacuersl
mo xuMuueckoi ¢opmyne. PacueTsl MaccoBOW JOMM XMMHUYECKOTO DJIEMEHTa B COCIMHEHHH, KOJIMYEeCTBa
BEIIECTBA, MOJISIPHOW MacChl, MOJIIPHOTO 00beMa ra30B. PacuéTsl Mo XUMHUECKIM YPaBHEHHUSIM.

*®uznueckue cBoiicTBa BoAbL. * Bona. Ee coctas, cTpoeHue u Mosekyibl. *Bojia kak pacTBOpUTENb. *
PactBopbl. *TIoHATHE O HACHIIIEHHBIX U HEHACBIIIEHHBIX pacTBopax. [loHATHE pacTBOPUMOCTH BEIIECTB B
Bojie.* Pacuer maccoBoil nonu BemiecTBa B pacTBope (TPOIIEHTHAsi KOHIEHTpamwus). MaccoBas H0is
BEII[ECTBA B pacTBope. *XuMHUECKHe CBOWCTBA BOJIbI (PA3I0KEHHE, PEAKIIUU C HATPUEM, OKCHIOM KaJIbITus,
okcupoM cepbl (IV) peakimum ¢ Meramniamu, KUCIOTHBIMA W OCHOBHBIMH oOkcuaamu). [lonstue 00
OCHOBaHUsX. Pojib pacTBOPOB B MPHUPOJIE U B )KU3HU UenoBeka. KpyroBopoT BOJibI B IpUpOJE. * 3arpsisHEHNE



MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJI.

Baxueiimme kiaccel HEOpraHndeckux coequHennil. Knaccuukanys HeopraHuuecKuX coeTMHEHHN.
Oxcuppl: cocTaB, kimaccuukanus (KHCIOTHBIE, OCHOBHBIE, *am(pOTepHBbIC, HEcoJeoOpa3yrolme - Ha
npumepe okcuaa yraepona (Il) m okcuma azora (Il)), Homenknatypa.* *[lonydenue™ u xXummueckue
CBOIMCTBAa OKCHJIOB (B3aMMOJEHCTBHE C BOJOH, KHcIoTaMu, menodamu). OcHoBanus. Knaccudukarms
OCHOBAHMM: WIENOYM W HEpPAaCTBOpUMbIE OCHOBaHUA. HoMeHknatypa ocHoBaHui.  Dusnueckue u
XUMHUYECKHE CBOMCTBA OCHOBAaHHWH (B3aMMOJCHCTBHE C OKCHJIAMH HEMETAJIJIOB, KHUCIOTAMH, COJISIMH).
*[1onyuenue ocHOBaHUU. *

Kucnotsl: cocraB, kinaccuukamusi, HOMEHKJIATypa, (u3nyuecKkne W XUMHUYECKHE CBOMCTBA
(B3aUMOJICHICTBUE C METaJUIaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAaHHUSIMH, COJISIMHU, Ha TIPUMEPE COJITHOW U
CepHOH KHUCIOT), *crmocoOwl mosrydeHus.® Psg akruBHOCcTH MeramuioB H. H. bekeroBa. Coym (cpemnue):
HOMEHKJIaTypa coJieH, *crocoObl MOJydeHHs™, B3aUMOJCUCTBUE COJIEM C METajlaMH, KHCIIOTaMH,
LIEJI0YAMHU U COJISIMU, IPUMEHEHHUE.

[Tonsitne 00 am@oTepHBIX TMAPOKCHAAX (Ha NpUMEpe IMHKAa M *altoMUHUA™). *XUMHUYeCKHe
CBOMCTBA (B3aUMO/ICUCTBUE C KUCIOTAMH U IIEJI0YaMU, PA3JI0KEHHE MTPU HArPEBaHUM) U TTOJTyYeHHE. *

I'eneTrueckas cBsI3b MEXAY KJIACCAMH HEOPTAaHUYECKUX COeAMHEHUH. ['eHeTHuecKue psipl.

XUMUYECKUN HKCHEPUMEHT: KaueCTBEHHOE OIpe/eleHUE COJEpkKaHUs KUCIOpOoJa B BO3JYXE;
MOJIyY€HUE W W3Y4YE€HHE CBOWCTB KHUCIOPOJa; HaONIOJEHUE B3aUMOJIEHCTBUS BELIECTB C KHUCIOPOJIOM M
YCIIOBUS BO3HUKHOBEHHUS W IpEKpalleHusi ropeHus (moskapa); O3HaKOMJIEHHE ¢ 0oOpasllaMU OKCHUIOB U
OTIMCAaHUE WX CBOMCTB; TOJIyYCHHE W W3y4e€HHE CBOWCTB BOJIOpoja (TopeHue); HalmrojeHue oOpasIioB
BEIIECTB KOJMYECTBOM | MOJIb; HCCIEeIOBaHUE OCOOEHHOCTEW pacTBOPEHUS BELIECTB C Pa3IUYHON
PacTBOPUMOCTHIO; IPUTOTOBIIEHUE PACTBOPOB C OTNPeIeIEHHON MacCOBOH J10Jiel paCTBOPEHHOTO BEILIECTBA;
B3aMMOJICHCTBHE BOABI C MeTajulaMH (HATpUeM ©  KajublieM) (BO3MOXKHO  HCIIOJIb30BaHHE
BHJIEOMATEPHUAJIOB); OIMPE/IETICHUE PACTBOPOB KUCIIOT U IIENI0Uei C MOMOIIBI0 HHANKATOPOB; HCCIIEI0BaHUE
00pa3110B HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB; HAOJIO/IEHUE N3MEHEHUS OKPACKU MHIUKATOPOB
B PacTBOpax KUCIOT U IIEN0YeH; n3ydeHue B3auMoaecTBust okcuaa meau(ll) ¢ pactBopoM cepHOM KHCITOTHI,
KHUCJIOT C METaJulaMH, peakUui HeWTpaiu3aluu; MOoJydeHHEe HEepacTBOPHUMBIX OCHOBAHMM, BBITECHEHHE
OJIHOTO MEeTaJula JPYTUM U3 pacTBOpa COJIM; PElleHUe 3KCIIEPUMEHTANBHBIX 3a1a4u 1o teMe «BaxHeilmune
KJIaCChl HEOPTaHUUECKUX COCAMHEHUI».

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa xumMuueckux snemeHToB J[. M. Menneneena.
Ctpoenue atoMoB. XuMHu4eckas CBs3b. OKHCINUTEIHFHO-BOCCTAHOBUTEIIBHBIC PEAKITUH.

[lepBbie TOMBITKM KJIACCH(DUKAIMKM XUMUYECKUX OJJIEMEHTOB. [loHsATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (IIEJI0YHBIC U MIEJTOYHO3EMENIbHBIE METAIIJIbI, TAJIOT€HBI, HHEPTHBIE T'a3bl). *DJIeMEHThI, KOTOPhIE
00pasyroT aM(pOoTEepHBIC OKCUIBI U THAPOKCHUIBI. *

[Tepuonuueckuii 3akoH. llepumoamdeckas cucrema xumuuyeckux snemeHToB [l M. Menneneena.
KopoTkonepuonnas u * mmunnonepuoaHas™ ¢opmel [lepuoanueckoil CUCTEMbI XUMHYECKUX 3JIEMEHTOB /I,
W. MenneneeBa. [lepuonst u rpynmnbl. OU3nyuecKuil CMBICI MOPSAIKOBOTO HOMEpa, HOMEPOB IepHoJa U
TPYIIIBI AJIEMEHTA.

Crpoenune aromoB. CocraB aToMHBIX suep. *M3orombl* DnektpoHbl. CTpoCHHE AIICKTPOHHBIX
000s10uek atroMoB mepBbIX 20 xumuueckux 31aeMeHTOB [lepuommueckoit cuctembr JI. 1. Menneneena.
XapakTepucTHKa XUMHUYECKOIO JJIEeMEHTa IO ero rmnosiokeHuto B Ilepumommueckoir cucreme /JI. U.
Menneneesa.

*3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB JJIEMEHTOB MAalbIX MEPHUOJOB M TIABHBIX MOJATPYIII, B
3aBHUCHUMOCTH OT aTOMHOTO (MOPSIKOBOT0) HoMepa 3HaueHue [lepuonnyeckoro 3akona u [lepuogmueckoit
CUCTEMbl XMMHYECKUX 3JIEMEHTOB MJsi pa3BUTHs Hayku W npaktuku. JI. I. MenneneeB — yuyéHbli u
rpaxaaHuH. *

Xumuyeckas cBsi3b. KoBaneHTHas (MojsipHash M HEMOJNSpHAs) CBSA3b. *DIEKTPOOTPUIATENHLHOCTD
ATOMOB XHMHYECKUX DIEMEHTOB. ¥ MloHHAs CBA3b.

Crenenb oxucneHus. OKHUCIMTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl OkuUCIeHUS U
BoccTaHOBIICHHUSA. OKHCIUTEIIN U BOCCTAHOBUTEIIH.

XUMHYECKUH  OKCIEPUMEHT: H3y4YeHHEe OO0pa3IloB BEIIECTB METAUIOB U  HEMETAIOB;
B3aMMOJICIICTBUE THAPOKCHJA IIMHKAa C pacTBOpaMu KUCIOT M IIeJOouYel; MPOBEACHUE OIbITOB,
WJUTIOCTPUPYIOLIUX — MPUMEPbl  OKUCIMTEIIbHO-BOCCTAHOBUTEIBHBIX  peakuuid (TOpeHue, peakiuu
pa3NioKeHUs, COEIMHEHHUS).

MexnpeaMeTHbIe CBSA3U



Peanuzamusi MeXnpeaMeTHBIX CBSI3eM MpPU U3YYEHWH XUMHUM B § KJIACCE OCYIIECTBIISIETCS uepe3
HCIIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, SIBISIOLIMXCS CUCTEMHBIMU
JUTSl OTJIEJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBeHHO-HAYYHBIC MTOHSATHUS: HAyIHBIA (PaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIIU3, CHHTES,
KIacCUpUKaIMs, MEePHOINIHOCTh, HAONIIOIEHUE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, W3MEpPEHHE, MOJCIb,
SIBJICHUE.

dusnka: Marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJI, U30TOIbI, PaTUOAKTUBHOCTb,
MOJIEKYyJIa, AJICKTPUUECKUW 3apsll, BEIIECTBO, TEJO, OO0BEM, arperaTHoOE€ COCTOSIHUE BEIIECTBA, Tas,
(bu3nUYecKre BEeIMYMHBI, SMHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3161, COJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, tuapochepa, MHHEpabI, TOPHBIC MOPOJBI, TOJE3HBIC HCKOIAEMEIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

COJAEPKAHUE OBYYEHMUA B 9 KIIACCE

BemecTBo 1 xuMuueckas peaxkius

[Iepmommyeckuit 3akoH. Ilepnomuueckas cucremMa xumudeckux diemeHToB [I. M. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB XMMHUYECKUX IEMEHTOB MEPBBIX TPEX MEPUOIOB,
KaJIusl, KaJIbLUS U UX COEAMHEHUH B COOTBETCTBUU C MOJIOXKEHHUEM 3J1eMeHTOB B [leprnonnyeckoii cucreme u
CTPOEHHEM HX aTOMOB.

CrpoeHue BeniecTBa: BUAbl XUMUYECKOM CBsI3U. THIBI KpUCTANIMYECKUX PEIIETOK, *3aBUCUMOCTh
CBOJCTB BeIIeCTBA OT TUIA KPUCTAUINYECKON PEIIETKU U BUJ]A XUMUYECKON CBA3H. *

Knaccudukanuss 1 HOMEHKIaTypa HEOPTaHMYECKHX BEIIEeCTB (MEXIyHapoJHas U TPUBUAJIbHAS).
XUMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJjaccaM HEOPraHUYECKUX COEAMHEHUH,
reHeTUYEeCKasi CBA3b HEOPraHWYECKUX BEUIECTB.

Knaccudukanus XUMHUECKHMX peakUui IO Pa3IUYHbIM IpU3HAaKaM (IO YUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEMJIOBOMY 3(P(PEKTy, MO HM3MEHEHHIO CTENEHEH OKHUCIIECHUS
XUMUYECKHX JJIEMEHTOB, *I0 0OpaTUMOCTH, MO YYaCTHIO KaTaiau3aropa).* DK30- U SHIOTCPMHUYCCKHUE
peaknuu. *TepMOXUMUYECKHE YPaBHCHHS. *

*[TonaTre 0 CKOPOCTH XUMHUUECKOU peakiuu. [loHsaTre 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHYECKHX
peakuusax. IIoHATHE O TOMOIEHHBIX M I'€T€POreHHBIX peakiusax. [loHATHE 0 XMMHYECKOM pPaBHOBECHUHU.
CMmerieHue XuMHUYECKOro paBHOBecHs. PakToOpbl, BIHUAIOLIME HAa CKOPOCTb XUMHUYECKOW pPEAKLHUU U
M0JIOKEHHE XUMUYECKOTO paBHOBECHS. *

OKHUCIIUTENIbHO-BOCCTAHOBUTENBHBIE ~ pEaKUUHM,  JJEKTPOHHbIM  OajJaHC  OKUCIUTENBHO-
BOCCTaHOBMUTENbHOM peakuuu. CocTaBiieHUE YpPaBHEHUH OKHMCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAaKUU C
UCIOJIb30BAHUEM METO/Ia AJIEKTPOHHOrO OaaHca.

Teopus 31eKTPOIUTHYECKON OUCCOLMALUH. DJIEKTPOJIUTHYECKAs AUCCOLMALUSA. DIEKTPOIUTHI U
HEeRJIeKTpoJInThl. KaTuoHbl, aHMOHBI. *MexaHU3M [UCCOLMALMM BELIECTB C pPa3jIMYHbIMH BUAAMHU
xuMudeckoi cBs3u. [lonarue o crenenu quccormanuu.® CuibHble U cllaOble 3IEKTPOIIUTHI.

Peakiun noHHOTO 0OMeHa. YCloBHsI NPOTEKaHUs peakluil HOHHOro oOMeHa 10 KoHua. IlomaHble u
COKpaIll€HHbIC MOHHbIC YpaBHEHMs peakuuil. XUMHUECKHe CBOMCTBA KUCJIOT, OCHOBAHUM U COJIEH B CBETE
IpeJcTaBIeHUH 00 anekTponutudeckoil auccoumanuu. Cpena pactBopa. KadecTBeHHblE peakuuu Ha
KaTHOHbl M AHUOHBL: XJOPHUJI-, OpOMHI-, MOAWUM-, CylIb(ar-, KapOOHAT-, CHIMKAT-, (GochaT- AHUOHBI,
T'HJIPOKCUI-UOHBI; KATUOHBI aMMOHMSI, MarHUsI, KJIBIUS, AIFOMUHUS, kene3a (2+) u (3+), meau (2+), nuHKa,
MPUCYTCTBYIOIIME B BOJAHBIX PaCTBOPAX.

XUMHUECKUN  SKCIIEPUMEHT: O3HAKOMJIEHME C MOJEISIMU  KPUCTANIMYECKUX  PEIIETOK
HEOPraHMYeCKUX BEIIEeCTB — METAJUIOB MU HEMETAJIOB (rpaduTa u ammasa), CIOKHBIX BEIIECTB (XJI0puaa
HaTpusl); MCCIEJOBAHME 3aBUCHMOCTH CKOPOCTM XHMMHMUYECKOH peakuuud OT BO3ACHCTBHS Pa3IHMUHBIX
(bakTOpOB; HCCIEAOBaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MpoIlecca JUCCOLHUALUN KHCIOT,
LIeNI0ueil U cojiel (BO3MOYKHO UCIOIb30BAHNE BUJIEOMATEPHAIIOB); IPOBECHNE ONBITOB, MILTIOCTPUPYIOLINX
MPU3HAKU MPOTEKaHHWs peakiMid MOHHOro oOMeHa (oOpa3oBaHHE OCajKa, BbIJEIEHHE ra3a, oOpa3oBaHHe
BOJIbl); ONBITOB, WJUTIOCTPUPYIOIIMX TNPHUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiuii (ropeHue,
peaxkuu pasyioKEeHUs, COEAUHEHNS); paClIO3HaBaHHE HEOPTraHUUYECKUX BELIECTB C IOMOIIIbIO KAUECTBEHHBIX
peakuuii Ha MOHBI; peIIeHUE SKCIIEPUMEHTAIbHbIX 33/1a4.

Hemerannel 1 ux coenuHeHus
OOmiast xapakrepucTuka rajnoreHoB. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpPHBIE CTEIEHU



okucienus. CTpoeHne u PU3NIECKre CBOMCTBA MPOCTHIX BEUIECTB — TAJIOTEHOB. XMMHYECKHUE CBOMCTBA HA
npuMepe XJopa (B3auMOACHCTBIE C METaJUIaMHU, HEMETAJJIaMH — BOJIOPOJIOM U KHCIOPOAOM, *mienouamu’™).
XnopoBogopoa. CossiHast KUCIOTa, XUMHUYECKHE CBOMCTBA, *noiydyeHue™, npuMmenenue. *Jleficteue xmopa
Y XJIOPOBOJIOPO/JIa HA OPraHU3M YesoBeKka. * BakHelIre XJI0puIbpl U UX HaX0XKJIEHHE B IPUPOJIE.

Oo6mas xapakrepuctuka deMeHToB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHUS aTOMOB KHCIOPOJA H
cepbl. XapaKTepHbIE CTETIEHNU OKUCIICHUS.

Crtpoenrie M (HU3MUECKHE CBOIMCTBA MPOCTHIX BEIIECTB — KUCIOPOAAa M CEpbl. AJIOTPOITHBIC
MOAU(HUKAIUN KUCIOPOAa U cepbl. XUMHUYECKUE CBOMCTBA CEphl (B3aUMOJICHCTBUE *C HemeTauraMu™ —
BOJIOPOJIOM U KHCJIOPOJOM, MeETaJlyIaMM, *KOHLIEHTPUPOBAHHBIMM a30THOM M CEpPHOW KuCIOTamM).*
CepoBojiopoa: cTpoeHUe, (U3NYECKHe U XUMHUYECKHE CBOWCTBA (KHUCIOTHBIE M BOCCTAHOBUTEIbHBIE
cBoicTBa). OKCHABI Cepbl KaK MPEACTaBUTENM KHUCIOTHBIX OKCHAOB. CepHas KUCIOTa: (PU3UUYECKUE U
XUMUYecKrue cBoiictBa (o0mue u cneunudpudeckue). Conu CepHON KHUCIOTHI, KAYECTBEHHAsT PEaKIHs Ha
cynbdar-uon. CepHucras kuciaora. * XuMHUYECKHE PEaKLNH, JISKAIHEe B OCHOBE MPOMBIIIUIEHHOTO criocoba
MOJTy4eHUsT cepHOM KucaoThl.* Haxosxxaenue cepsl U €€ coeMHeHU B mipupoje. [IpuMeHeHne cepol U ee
COEMHEHUN B OBITYy M B MPOMBINIJICHHOCTH. *XUMHUECKOe 3arpsA3HEHHE OKpYXalollel cpelibl
COCIMHEHUSIMU Ccepbl (KUCIOTHBIE JIOKIW, 3arpsi3HEHHWE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MpeloTBpalleHus. *

O6mas xapakTepucTrka 31eMeHTOB VA-Tpynmbl. OcOOEHHOCTH CTPOEHUS aTOMOB a3oTa u (ocdopa,
XapaKTEPHBIC CTETIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHue B Mpupoje, GU3NIECKUE M XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBHUE C
MeTalJlaMd U HEMeTallJlaMU - KHUCJIOpOJOM U BojaopoaoM). KpyroBopor a3ora B mpupoje. AMMHaK:
(br3UYecKre M XUMUYECKHEe CBOMCTBA (OKHUCIIEHHWE, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), *moaydeHue™
n npumeHenne. Conu aMMOHHUS: COCTaB, (U3MYECKHEe W XHMHUYECKHE CBOHCTBa (paslioKeHue,
B3aMMOJICHCTBHE CO IIeio4aMu), TpuMeHeHue. KauecTBeHHas peakuusi Ha WOHBI aMMOHUS. A3O0THas
KHCTI0Ta, e€ (u3nueckue U XMMHUYECKHe cBoiicTBa (oOuiue u cneuuduueckue), *nomydenue.* Hurpats
(paznoxxkenue). AzoTuctas kuciota. Mcnonab3oBaHre HUTPATOB U COJIEH aMMOHUS B KAU€CTBE MUHEPATbHBIX
ynoOpenuii. *Xumudeckoe 3arps3HEHUE OKPYKAIOIIEeH cpeAbl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXK]IH,
3arpsi3HEHUE BO3/IyXa, MOYBBI U BOJIOEMOB). *

®dochop, *ammorpomHple Momudukanuu ¢docdopa,* GuznUeckne W XUMHUYECKHE CBOWCTBA
(B3aMMOICHCTBHE C METAJJIaMH, HEMETAJJIaMU, *KOHIICHTPUPOBAHHBIMU a30THOM M CEPHOM KUCIOTaMu).*
Oxkcun dochopa (V), oprodochopras kuciaora: puanyeckne W XUMHYECKHE CBOMCTBa, *mosydeHwue.™
*[lonaTre 0 MHUHEPAIBHBIX yA0OpeHusx: HUTpaThl U (ocdarel. [loHATHE O KOMIUIEKCHBIX yIOOpeHHSX.™
O6mas xapakrepuctuka 31eMeHToB IV A-rpynnbel. OcoOeHHOCTH CTPOEHUSI aTOMOB YIJIepoJa U KPEeMHHUS.
BanenTHOCTh M XapakTepHble CTENEHUM OKHCIIEHUS aTOMOB yriepojga W KpemHus. Pacrpocrpanenue
yriaepoja B MpUpPOe, XapaKTEepPHbIE CTETIEHU OKUCIICHUS.

VYrunepon, amtorpornHbie Moaudukanuu (rpadur, anmas), GU3HUYECKHE MU XUMHUYECKHE CBOHCTBA
MPOCTHIX BEIIECTB (B3aMMOJCHCTBHE C METaUIaMH, HEMeTaJlJlaMH, *KOHIIEHTPUPOBAHHBIMHM a30THOU W
cepHO# kucinoTaMu)*. Ancop6uus. Kpyrosopot yrieposaa B npupoje. OKCHIIBI yriaepoaa, uxX Gu3nvyecKkue u
XMMHYECKHUE CBOMCTBA, MOJYYCHHE W MPUMEHEHHUE, JCHCTBHE HAa OPraHU3M 4YeNoBeKa. *DKOJIOTHMUYECKUE
npoOieMbl, CBA3aHHbIE C oOKcuaoM yriaepoda(lV); rumore3a riao0anbHOTO TMOTEIUICHUS KIMMATa;
napHUKOBBIN 3 (PexT.* YronpHas KHcIoTa 1 €€ COH, UX PU3NYECKUE U XUMUYECKHUE CBOMCTBA, *NOMyYeHHE
u npumenenue.* KauecTBeHHas peakiuss Ha KapOoHaT-wOHBL. lcrmonib30BaHHWe KapOOHATOB B OBITY,
MEHIIMHE, TPOMBIIIJICHHOCTH U CEICKOM XO3SHCTBE.

O61ue npeacTaBieHUs: 00 0COOEHHOCTSIX COCTaBa U CTPOCHUS OPTAaHUYECKUX COSIMHEHH yriiepoia
(Ha mpuMepe MeTaHa, STHJICHA, ATAHONA, YKCYCHOW KHCIOTHL *MX cOCTaB M XMMHUYECKOE CTPOCHHE.
Knaccudukarus opranndeckux Bemiects.* [loHsaTHE 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: KHUPaX, OeNKax,
yrJeBOJIax — M UX POJIM B JKMU3HM ueloBeka. *MaTepuaibHOe eIUHCTBO OPraHUYEeCKUX U HEOPTraHMUECKUX
COeMHEHUL. *

Kpemuuii, ero ¢usndeckrue u XuMudeckre CBOMCTBA (Ha MPUMeEpe B3aUMOICHCTBHS ¢ METalIaMu U
HEeMeTallIaMu), *monydenue® u npumenenue. *CoenuHeHus: KpeMHUs B Tipupoje. O0mmue npeacTaBieHus
00 okcune kpemHusA(1V) u kpemHueBoit kucnore. CUIUKATHI, (QU3NYECKHE M XUMHUYECKHE CBOMCTBA,
MOJIyYeHUE U MPUMEHEHHE B OBITY, MPOMBIIUICHHOCTH (B MEAMIMHCKOHN, IEKTPOHHOU, CTPOUTEILHON U
1p.). Baxkneiime cTpouTeNbHbIE MaTEpPUATIb: KEPAMHKa, CTEKIIO, IEMEHT, OETOH, kKene300eToH. [Ipobraemsl
0€301MMacHOTO UCTOIh30BaHUS CTPOUTEIHHBIX MaTEPHUATIOB B MIOBCEAHEBHOM KU3HU. *

XUMHUYECKUN SKCIIEPUMEHT: U3YYCHHE OOpaslloB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJISTHOMN
KHUCTIOTHI; TIPOBEJCHHE KAUECTBEHHBIX pEAKIHMi Ha XJIOPUI-UOHBI W HAONIOJEHUE TMPU3HAKOB WX
MPOTEKAHUS; OTBITHI, OTpaXaroue GU3NUECKUE M XUMHYECKHE CBOWCTBA TajlOT€HOB U WX COCAMHCHHIA



(BO3MOYHO HCIIOJIB30BAaHUE BHICOMATEPUATIOB); O3HAKOMIICHHE C 00Opas3lamMy XJIOPHIOB (TaTOTEHHUIOB);
03HAaKOMJIEHHE C 00pa3LaMu cepbl U €€ COCIUHEHMSIMHU (BO3MOYKHO HCIIOJIb30BAHUE BUIAECOMATEPHUATIOB);
HabmrofeHne mporecca oOyrIMBaHUS caxapa IOJ JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI;
M3y4eHUE XMMUYECKHX CBOWCTB pa30aBICHHON CEPHON KHUCIOTHI, IPOBEJICHHE KaYeCTBEHHOM peakuy Ha
cynbdar-uoH U HaOIIOIeHNE IPU3HAKA €€ MPOTEKAHUs; 03HAKOMIICHHE C (PU3MUECKUMH CBOMCTBAMH a30Ta,
¢dochopa m ux coenuHEeHHH (BO3MOXKHO HCIIOJIb30BAaHUE BUACOMATEPHATIOB), OOpas3llaMU a30THBIX H
dbochopHbIX ymoOpeHuil; MolyueHHe aMMHaKa M W3YYCHHE €ro CBOWCTB; MPOBEICHHE KaueCTBEHHBIX
peaknuii Ha MOH aMMOHHS U (GocdaT-HOH M H3ydeHHE MPHU3HAKOB MX IMPOTEKaHUs, B3aMMOJCHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KHCJIOTHI C MeEIpl0 (BO3MOXKHO MHCIIOJIb30BAaHUE BHJIEOMATEPUANIOB);
M3ydeHHUE MOJETIeH KPUCTAIUIMYECKUX PEIIETOK anMasa, rpaduTa; 03HAKOMIICHHE C TIPOIIECCOM acopOIun
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOIa3a; MOJIYYEHHUE YIIIEKUCIOTO
ra3a U HU3y4y€HUE €ro CBOMCTB; IPOBE/IEHUE KAaYECTBEHHBIX pPEAKIMI Ha KapOOHAT- M CHJIMKAT-HOHBI
U U3Y4YEHHE NPU3HAKOB UX NPOTEKAHUS; O3HAKOMJICHHE C MPOJYKIMEHW CHUIMKATHOM MPOMBIIUIEHHOCTH;
pelIeHre SKCIIEpUMEHTANIBHBIX 33/1a4 10 TeMe «BaxxHele HeMeTalIbl U UX COETUHEHUS».

MeTtamibl U UX COeMHEHUS

OO6mas xapakTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METaJUIOB HA OCHOBAHUM WX IOJIOKEHUS B
[Tepuonuueckoit cucreme xumuyeckux anemeHToB J[. M. MenneneeBa u ctpoeHuss atomoB. CTpoeHHe
MeTaIoB. Metajinueckas CBs3b U METAJUTMYECKas KpUCTANIMUeCKast peméTKa. IIEKTPOXUMUYECKUHN PsiJT
HanpspKeHU  MeTtamoB. du3nyeckne W XHMHYECKHE CBOWCTBA METAUIOB (B3aMMOJICHCTBUE C
KHCIIOPOJIOM, BOJOM, KucioTamu). *OO0mue crnocoObl mojiyueHus: MetayuioB. [loHsiTue o Koppo3uu
METaJIJIOB, OCHOBHBIE CTIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTadb, 9yryH, JIOPATIOMUHHAN, OpOH32)
U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH. *

[Ilenounble MeTamibl: MojokeHue B llepumoamdeckoi cucreme XuMHUeckux siemeHToB . U.
MenneneeBa; crpoenue aromoB. Haxoxzaenue B mpupone. dusznyueckue U XMMHUYECKUE CBOMCTBa (Ha
npuMepe Hatpust U Kaimus). OKCUAbI U TUAPOKCUABI HATpUs U Kanus. [IpuMeHeHune menouyHbIX METaIIOB U
HUX COETUHEHUN.

[[lerouyHO3eMENbHBIE METAIBl MarHui W KaJlblui: TmojokeHue B [lepronuueckoit cucreme
xuMHueckux sneMeHToB . 1. MeHeneeBa; cTpo€HHE UX aTOMOB; HaX0XJA€HUE B pupojie. Pru3nyeckue u
XMMHYECKHE CBOIMCTBA MarHus W Kaiblius. BaxHelue coequHeHNs Kaublus (OKCUI, TUIPOKCU, COJIN).
*YKécTkoCcTh BOJIBI M CIOCOOBI €€ ycTpaHeHus. *

Amomunuil: nosioxkenue B Ilepronnueckoil cucreme xumuueckux anementoB . . Menzeneena;
CTpOEHHUE aToOMa; HaXOKJeHHe B npupoje. Puznyeckre U XMMUYECKUe CBOMCTBA allfOMUHUSA. AMBOTEpHBIE
CBOMCTBa OKCHJA U THAPOKCH/IA ATFOMUHHUSL.

Kenezo: nonoxenue B Ilepuonnueckoit cucreme xumudeckux snemeHToB /Jl. M. Menzaeneena;
CTpOEHHUE aTOMa; HaXoAeHue B mpupoae. Pu3ndeckue U XMMUYECKHE CBOWCTBA Kelle3a (B3auMOeicTBIe
C MeTaJulaMH, KUCIOTaMH H cojisiMu). Okcuabl, ruapokcuasl u coiu skene3a(ll) u xenesa(lll): cocras,
CBOIicTBa 1 *nonyuenue.*

XUMUYECKUI AKCIEPUMEHT: O3HAKOMIICHHE C 00pa3l[aMi METAJIJIOB M CIUIABOB, UX (PU3NYECKUMU
CBOMCTBaMH; U3y4E€HHUE PE3YIbTATOB KOPPO3UU METAIIOB (BO3MOXHO MCIOJb30BaHUE BHIEOMATEPUAIIOB),
OCOOCHHOCTEH B3aMMOJECHCTBHUSI OKCHJAA Kallbllid M HATPUs C BOJOW (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); HCCIIEJJOBAaHNE CBOWCTB >KECTKOM BOJBI; Mpoliecca TOPEHHs jKelle3a B KUCIOPOJIe
(BO3MOKHO MCIOJIB30BAaHUE BHUICOMATEPHANIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEaKLIUN Ha HOHBI
(MarHus, xanplus, amoMuHMs, 1UHKa, kene3a(ll) u xenmesa(lll), memu(ll)); nabmonenne u omnucaHue
MPOLIECCOB OKpAIIMBAaHUS IJIAMEHH HOHAMU HATpUs, Kalius M KajabIs (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEPHUANIOB); HCCIeI0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCHUIA aTIOMUHHUSA M THAPOKCHUA IIMHKA;
pelieHne SKCIepUMEHTaIbHBIX 3a/1a4 10 TeMe «BakHelllne MeTaibl U UX COCTUHEHUS.

XUMUs U OKpyKarolas cpeja

*HoBble MaTepualibl U TEXHOJIOTHMH. BemiectBa M Marepuasbl B MMOBCETHEBHON JKU3HU YEJIOBEKa.
Xumus 1 310poBke. bezonacHoe 1cmoib30BaHNEe BEIECTB M XUMHUECKUX peakiuii B ObiTy. [lepBas momorpb
IIPU XUMHUYECKHUX 0KOTax U oTpaBieHUsIX. OCHOBBI HKOJIOTHUYECKOW IPaMOTHOCTH. *

*XUMHUeCcKoe 3arpsi3HEHNE OKPYKaIoLIel cpeipl (IpeaenbHast JOIyCcTUMasi KOHIICHTPALUs BeLECTB
— ITIK). Posib XuiMuM B pEIICHUN YKOJIOTUYECKUX MTpooiem. *

*[IpupoJHbIE HCTOYHMKH YIJIEBOAOPOAOB (yrojib, MNPUPOAHBIA Tra3, HE(TH), MPOIYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIICHHOCTH. *

XUMUYECKUH OKCIEPUMEHT: H3ydyeHHE O00pa3loB MarepuanoB (CTEKJO, CIUIaBbl METAJIOB,



MOJIMMEpHBIE MaTepUabl). *

MexnpeaMeTHbIe CBS3H

Peanuzanus MeXNpeaIMETHBIX CBA3EH NpU M3YYEHUMM XUMHUM B 9 Kilacce OCYILLECTBIISIETCS 4epe3
HCI0JIb30BAHNE KaK OOLIMX €CTECTBEHHO-HAYYHBIX NMOHATHM, TaK U MOHATHUM, SBISIFOIIUXCS CUCTEMHBIMU
JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOm1re ecTeCTBEHHO-HAYYHbIE MIOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHATH3, CUHTES,
KJaccu(uKanus, MEepHOAMYHOCTh, HAOIIOACHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIEINb,
SIBJICHUE, TAPHUKOBBIN 3(h(EKT, TEXHOIOTHsI, MaTEepUaIbl.

®duzuka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIbI, paAMOaKTUBHOCTD,
MOJIEKYJIa, YIEKTPUIECKHUH 3apsi/i, TPOBOIHHUKH, TIOIYIIPOBOJHUKH, IUIIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO,
TeN0, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, a3, paCTBOP, PACTBOPUMOCTb, KPHCTAIUINYECKas peréTka,
CIUIaBBI, (PM3NYECKUE BEIMYHMHBI, €AMHUIBI U3MEPEHHs, KOCMHUUECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3IMI,
Counnre.

buonorus: ¢dotocunTes, gpixaHue, Ouocdepa, sKocUcTeMa, MUHEpaJbHbIE YyH0OpeHus,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, MUTATENIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpasbl, TOPHBIE MOPOAbI, IMOJE3HbIE HCKONAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEBHOI'O ITPEAMETA «XUMUWA» HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHNA

B nenom pesynprathl ocBoeHus oOydarommmucs ¢ 3IIP ydeOGHOro mpemMera «XuMUsSD» AOTKHBI
COBMagaTh ¢ pe3ynbraramu DeaepanbHON pabouell MporpamMMbl OCHOBHOTO OOIIEro 00pa3oBaHWS.
Haubonee 3HauMMbIMU SIBISIIOTCS:

JIMYHOCTHBLIE PE3VYJIbTATHI:

JINYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHUs JOCTUTAIOTCS B
Xo/le OOy4eHHs XHMHUH B EJUHCTBE y4eOHONH M BOCIUTATEIHHON JESTEIBHOCTH B COOTBETCTBHU C
TPaAUIIHOHHBIMH POCCHICKUMH COLIMOKYIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TIPHHATHIMU
B 00II[ecTBE MTPaBUIIaMH M HOPMaMH IOBEJICHUS U CLIOCOOCTBYIOT ITPOIeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS
U COIMAIN3AIMN O0YJaIOIIUXCS.

JINYHOCTHBIE PE3YyNBTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCSI PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMH U PACIIMPEHHE OTbITA JICSTEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIC B
YaCTH:

1) maTpuoOTUYECKOTO BOCIUTAHHUS:

[ICHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HaCJIeUI0, TIOHMMaHKs 3HAUYCHHsS XUMHYECKOW HAayKH B JKU3HU COBPEMEHHOTO OOIIECTBAa, CIIOCOOHOCTH
BJIAJICTh JIOCTOBEPHOI MH(OpManueil 0 mepe1oBhIX TOCTHKEHUSIX U OTKPBITUSX MUPOBOM U OT€YECTBEHHON
XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE MHpa 1 0OLIECTBA;

2) TpaXxIaHCKOTO BOCTIUTAHUSI:

NPE/ICTAaBICHUS O COIMAIBHBIX HOPMaxX M MpaBWIaX MEXJIMYHOCTHBIX OTHOLICHUI B KOJUICKTHBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOILIIECTBEHHO I0JIE3HOM, yueOHO-HUCCIIe0BATEIbCKOM, TBOPUECKOM
U IpyTUX BUJAX AEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM €ATEIIbHOCTH MPH BBINOIHEHUH
y4eOHBIX, TO3HABATENbHBIX 3aJ[ay, BBINOJHEHMHM XHMHUYECKMX OHKCIIEPUMEHTOB, CO3[JaHUU Y4EOHBIX
IIPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIY B MPOLIECCE 3TOM yueOHOH NesTeNbHOCTH,
TOTOBHOCTH OLIEHMBATh CBOE IMOBEAECHUE U TOCTYNKM CBOMX TOBapHIlel C MO3UIMHU HPABCTBEHHBIX W
MIPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEICTBUM MOCTYIIKOB;

3) IEeHHOCTU HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUX NPEACTABICHUNA O BELIECTBE M XUMHUYECKOW pEeaKIUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIIUX OCHOBY JJIsl IOHMMAaHUS CYIIHOCTH HAay4HOU
KapTUHBl MHUpA, TMPEACTaBIEHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS TNPHUPOJBI, B3aUMOCBS3SIX
YeJioBeKa ¢ MPUPOJHOM cpesloi, O POJIM XUMHUH B TO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO03HABATEIbHBIX MOTUBOB, HAIIPABJICHHBIX Ha MOJy4YeHHE HOBBIX 3HAHUHN 10 XUMUHU, HEOOXOIUMBIX
1151 0OBSICHEHUS! Ha0JI0JaeMBbIX IPOIIECCOB U SIBICHUH;



MO3HABATEIbHON, HWH(POPMAIIMOHHON M YHUTATEIBCKOM KyJIBTYpPhl, B TOM YHCJI€ HAaBBIKOB
CaMOCTOSITEIIbHOW PadOTHI ¢ Y4€OHBIMHU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOM, TOCTYITHBIMA TEXHUYECKUMHU
cpeacTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeca K OOYyUeHHIO M TO3HAHMIO, JIOOO3HATENIBHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOW M HUCCIEAOBATEIbCKONW JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIIPaBJIEHHOCTH U YPOBHS 00y4eHMsI B JajlbHEMNILIEM;

4) popmupoBaHUS KYIBTYPHI 31I0POBbS:

OCO3HAHHS IIEHHOCTH >KWU3HH, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3/J0pPOBbIO, YCTAHOBKHM Ha
3I0OPOBBIN 00pa3 >KW3HU, OCO3HAHUS MOCIECICTBHA M HEMPHUATUS BPEIHBIX NPUBBIYCK (YIOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpPEHHSs), HEOOXOJMMOCTH COOJIOCHUS MPAaBHII OE30MTACHOCTH NP OOpaIIEeHUH C
XUMUYECKUMHU BEIIECTBAMU B OBITY M pEAIbHOM KU3HU;

5) TpyI0BOTO BOCIIUTAHMUS:

MHTEpeca K MPAKTHYECKOMY M3y4YEeHHUI0 TPpo(deccuid U Tpyaa pa3InyHOro poja, yBaXKEHHUE K TPYAY H
pe3yibTaTaM TpYAOBOMU AESTEIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS ITPEIMETHBIX 3HAHUH 110 XU MUH,
OCO3HAHHOTO BBIOOpa MHAMBHUIYAJBbHON TPAeKTOPHH MPOJOHKEHHsI 00pa30BaHMs C YyU4ETOM JMYHOCTHBIX
UHTEPECOB U CHOCOOHOCTM K XUMHUH, OOILECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEIIHOMN
podeccHoOHaAIbHON JEATENIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHMH, TOTOBHOCTH aJalTHPOBAThCA B
npodeccruoHalIbHON Cpeie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

9KOJIOTMYECKH 11eJ1IeCO00pa3HOro OTHOLEHUS K MPUPOJAE KaK UCTOUYHHUKY )KM3HU Ha 3eMJie, OCHOBE €€
CYILIECTBOBaHMS, MOHUMAHUS IIEHHOCTH 3/I0pOBOTO U Oe3omacHoro oOpa3a >KHW3HM, OTBETCTBEHHOIO
OTHOIIEHUSI K COOCTBEHHOMY (DU3UYECKOMY M ICUXUYECKOMY 3/10POBbIO, OCO3HAHUS [IEHHOCTH COOIIOACHUS
MpaBUJI 6€3011aCHOTO MOBEACHNUS PU pabOTE C BEIIECTBAMHU, a TAK)KE B CUTYAIUAX, YIPOKAIOIINX 370POBbIO
W JKU3HU JIIOACH;

CIIOCOOHOCTH TNPUMEHATh 3HAHHUA, MOJIydaeMble MpPU HU3YUYEHUU XUMHHM, JUIsI peUIeHHs 3anad,
CBSI3aHHBIX C OKPYXKAIOMIEH TPUPOIHON CPEO, MOBBILIECHUS YPOBHS AKOJOTHYECKOU KYJIbTYpPbl, OCO3HAHUS
rI106aJIBFHOTO XapaKTepa KOJOTUYECKUX MPOOJIeM U IMyTell UX pelieHus IOCPEeICTBOM METOJ0B XHUMUH;

HKOJIOTHYECKOTO  MBIIUICHUS, YMEHHMs  PYKOBOJCTBOBAaTbCSI KM B  II03HABaTEIbHOM,
KOMMYHUKATUBHOM U COI[MATILHOM MPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATDI

MerTanpeMeTHbIE PEe3yJIbTaThl OCBOCHHS O00pa30BATECIIBHOM IMPOrpPaMMBI M0 XUMHHU OTPaXKaroT
OBJIaJICHUC YHUBEPCATbHBIMH ITO3HABATCIIBHBIMU JICHCTBUSAMH, B TOM YHCJIC:

1) 06a30BbI€ JOTHYECKUE ICHCTBUS:

BBISBIISATH IPUYMHBI U CJICACTBHS MPOCTHIX XUMHUUYECKUX SBIICHUI;

OCYILIECTBJIATh CPAaBHECHHE, KJIACCH(PHUKAIINIO XHUMHUYCCKHUX BEIIECTB IO 3aJaHHBIM OCHOBAHUSAM M
KPUTEPHSIM JUTSl YKA3aHHBIX JIOTHYECKHUX OTIepaIlHii;

CTPOMTH JIOTUYECKOE CYXJCHUE IOCIIC MPEJABAPUTEIBHOTO aHAIN3a, BKIIFOUYAIOIICE YCTAHOBIICHHE
MPUYUHHO-CIICACTBEHHBIX CBS3CH

co3/aBaTh, NMPUMCHATh U NPeoOpa30oBbIBaTh 3HAKA M CHMBOJIBI, MOJEIH M CXEMbI JUIS PEIICHHS
y4eOHBIX ¥ IMO3HABATEIbHBIX 33/1a4 C MOMOIIBIO MIE/1arora;

MIPOrHO3UPOBATH BO3MOYKHOE Pa3BUTHE XUMUYCCKUX ITPOLIECCOB M UX MOCIIEICTBUSA;

2) 06a30BbIE HCCIIEI0BATEIBCKHIE AEHCTBUS:

C TIOMOIIIBIO TIearora MPOBOAUTh XUMUYECKUH OTIBIT, HECTIOKHBIN AKCIIEPUMEHT, /7151 YCTAHOBICHUS
0COOCHHOCTE 00BEeKTa M3y4eHHS, TPUUYUHHO-CIECICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OOBEKTOB MEXKIY
co0oif;

C MOMOIIIO TIeJIarora Uil CaMOCTOSTENNbHO (hOPMYITHPOBATH 0000IIIEHHUS U BBIBOIBI IO pe3yJibTaTaM
MPOBEJICHHOTO HAOIIO/ICHUS, OTIBITA,

3) pabora ¢ uHpOpMALIUEC:

BBISIBIIATh AePUIMTHI WHGOPMAIIUU, JAaHHBIX, HEOOXOIMMBIX JJS PEIICHUS IOCTABJICHHOM
3a7a4u;

peoOpa3oBhIBaTh HHGOPMAIUIO U3 OJTHOTO BUAA B APYTO# (TaONUIly B TEKCT U TIp.);

WCKaTh WU OTOMpaTh MHPOPMAIMIO WA JAHHBIE W3 MCTOYHHKOB C YYETOM IMPEII0KEHHOM
y4eOHOM 3a/1a4M U 3a/IaHHBIX KPUTEPHUEB.

OBnajieHre yHUBEPCAIbHBIMH y4eOHBIMU KOMMYHUKATUBHBIMH JCHCTBUSMU:
OpraHu30BBIBaTh yueOHOE B3aMMOJIEHCTBHE B Tpymnme (ompenenars oOIIue LeNH, paclpeieiiTh



pOJIK, T0TOBApPUBATHCS IPYT C APYTOM H T. [1.).

C IOMOIIBIO IIelarora WM CaMOCTOSITEIbHO COCTaBIATH YCTHBIE W IIMCBMEHHBIE TEKCTHI C
HCI0JIb30BAHNEM WILTIOCTPATUBHBIX MAaTEPUAJIOB JUISl BBICTYILJIEHUS IEpE] ayAUTOPUEH;

OpraHM30BbIBATh y4EOHOE COTPYAHUYECTBO M COBMECTHYIO JEATEIBHOCTh C YUYUTEIEM U
CBEPCTHUKAMM; pad0TaTh MHANBUIYAILHO U B TPYIIIE: HAXOIUTH 00IIIee PEIIeHUE U pa3peniaTb KOH(IUKTHI
Ha OCHOBE COTJIaCOBAHUS MO3HMIMK M y4eTa HHTEPECOB; (POpMyIHpOBaTh, apryMEHTUPOBATh U OTCTaUBATh
CBOE MHEHHE;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMII MPOAYKT, IPHHUMATH U Pa3esiTh OTBETCTBEHHOCTh U
IIPOSIBIIATH TOTOBHOCTH K IPEAOCTABICHHUIO OTYETA IIEPE IPYIIIOM.

OBnaneHue yHUBEpCAIbHBIMU YU€OHBIMU PETYJIATUBHBIMU JEUCTBUAMMU:

0OHapYXHUBaTh U POPMYINPOBATH yIEOHYIO IPOOIIEMY, OIIPECIIATh LeJIb YICOHOH e TeNbHOCTH;

BJIQJIETh OCHOBAaMHU CaMOKOHTpOJI, CaMOOLIEHKHM, INPUHATUS PpELIEHUH M OCYILECTBICHUS
OCO3HAHHOTO BbIOOpa B y4eOHOM U MO3HABATEIbHON JESITEIbHOCTH;

COOTHOCHUTb CBOM JEHCTBHS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBJIATH KOHTPOJIb CBOEH
NESTeNIbHOCTH B Ipoliecce JOCTMXKEHMSI pe3yibTara, ONPENeNaTh CrnocoObl JAEHCTBUH B paMKax
MPEJI0KEHHBIX YCIOBUM U TpeOOBAaHUMN, KOPPEKTUPOBATh CBOM JEMCTBHSI B COOTBETCTBUU C M3MEHSIOLIEHCS
CUTYaLINEH;

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U MpeJylaraTh IJIaH €€ U3MEHEHMUS,

MIPEIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH [P pelIeHUN y4eOHOH 3a1auu;

MOHUMATh MPUYMUHBI, MO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3ynbTaT AeATeIbHOCTH,
OTIpEIeNIATh O3UTUBHBIE U3MEHEHUS U HallpaBJIeHus, TpeOyrolue AaabHeienl padoTsl;

OCO3HAHHO OTHOCHUTBCS K JPYTOMY 4EIIOBEKY, €T0 MHEHHIO.

[NPEAMETHBIE PE3VYJIbTATBI

B cocraBe npeamMeTHBIX pe3yabTaTOB MO OCBOCHHIO 00S3aTEIHHOTO COACP)KAaHUsI, YCTAHOBJICHHOTO
nanHoM denepanbHON pabouelt MporpaMMO, BBIJCIISIOT: HayYHbIE 3HAHUS, YMEHUS M CIIOCOOBI ICHCTBUH,
cnenuduueckue g yueOHOro npeaMera «XUMHUsS», BUABI I€ATEIbHOCTH 10 TOJYyYeHHIO HOBOTO 3HAHUS,
€ro MHTEepIpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHIX:

MIpe/ICTaBJICHHUE O 3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBIICHUH MPUPO/Ibl, TOHUMaHUE 0ObEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 0OJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa 00Ien
KYJIbTYPbl M MPAaKTUYECKOH NEATENbHOCTH YEJIOBEKAa B YCIOBUAX COBPEMEHHOIO OOIIECTBA; MOHUMaHUE
MeCTa XUMUU CPEIU APYTHX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAaMU IMOHSATUIHOIO ammapaTa U CUMBOJUYECKOIO S3bIKa XUMHHU JJISI COCTaBJICHUS
(dbopMyNl HEOPraHMYECKUX BEIECTB, YPaBHEHUN XMMHMUYECKUX peakluid (C Omopoil Ha anropuTM y4eOHBIX
NEUCTBUI); BlajeHUE oOcHOBaMHM xumudeckod HoMmeHkiIaTypel (IUPAC u TpuBManbHOW) M yMEHHE
MCII0JIb30BATh €€ JUIsl pelieHus ydeOHO-TI03HaBaTebHBIX 3a/1a4 C TOMOIIBIO YUYUTENIS; YMEHUE UCII0JIb30BATh
MOJEeNu 7151 OOBSICHEHUSI CTPOCHUSI aTOMOB M MOJIEKYJI 110 aJITOPUTMY C OTIOPOM Ha OIpeIeIeHHUS;

MIPEJICTaBJICHHUE O CUCTEME XUMUYECKUX 3HAHUN U YMEHUE C TIOMOIIIBIO YUYUTEINS IPUMEHSITH CUCTEMY
XMUMHYECKUX 3HAHUU Ui YCTAHOBIICHUS B3aMMOCBS3EH MEX Iy H3y4EHHBIM MaTepUAIOM U IIPU MOJTy4eHUN
HOBBIX 3HAHUM, a TaKXKe B MPOIIECCE BBHIMOJHEHUS YYEOHBIX 3aJlaHUi U MpU padoTe ¢ UCTOYHUKAMHU
XUMHYECKON MHPOpMAIH, KOTOpasi BKIIIOYAET:

BOKHEHIIINE XUMUYECKUE TIOHATUS: XUMHUYECKUNA 3JIEMEHT, aTOM, MOJIEKYJa, BEUIECTBO, IPOCTOE U
CJIOKHOE€ BEIIECTBO, OJIHOPOJHAs U HEOJHOPOJHAs CMECh, OTHOCUTEIIbHbIE aTOMHasi M MOJIEKYJSpHAs
MaccChl, KOTMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBIN 00beM, OKCH/I, KUCIIOTa, OCHOBAHUE, COJb
(cpennsisi), XuMUYecKasl peakiusl, peaklMH COSAUHEHHUS, PEaKIMU PA3I0KEHHs, PEaKluu 3aMelleHus,
peakiuu oOMeHa, TETIOBOM APPEKT peakliuu, 3K30- U SJHAOTEPMHUUECKHUE PEaKIIMU, PAaCTBOP, MaccoBast 10JIs
XMUMHYECKOTO PJIEMEHTA B COSAMHEHUH, MacCOBasi IOJIA U MPOIIEHTHAsI KOHIIEHTPAIIHS BEUIECTBA B pacTBOPE,
SAIpO aTtoMma, DIEKTPUUECKUU CIOW aroma, aToMHas OpOMTallb, paJdyc aroMa, BaJeHTHOCTb, CTENEHb
OKHUCJICHUS, XUMHUYECKasi CBA3b, DIIEKTPOOTPHUIIATEIHHOCTD, MOJISIPHAS U HEMOJSpHAs KOBAJIGHTHAs CBS3b,
WOHHAsl CBS3b, METAJUIMYECKas CBs3b, KPUCTAJUIMYECKAs pelleTka (aTOMHas, HMOHHAs, MeTaJUTHuYecKas,
MOJIEKYJISIpHAs), MOH, KATHUOH, aHUOH, JIEKTPOJIUT U HE AIIEKTPOIUT, AIEKTPOJUTHYECKAS TUCCOLUAIHS,
pEeaKIuu MOHHOTO 0OMeHa, OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTENh U BOCCTAHOBUTED,
OKHCJICHHE W BOCCTAHOBJICHHE, JJIEKTPOJM3, XMMHUYECKOE paBHOBEcHE, OOpaTUMbIE M HEOOpaTUMBbIe
peaKiuu, CKOPOCTh XMMHUYECKON PEeakIuu, KaTanu3atop, mpeaenbHo gaomyctuMas konmentparwms (I11K),
KOPpO3HUs METAIJIOB, CILJIABbI;

OCHOBOTIOJIATAIONIME 3aKOHBl XUMHUHU: 3aKOH COXpaHEHHs Macchl, llepuoawueckuil 3aKoH
J1. 1. MenneneeBa, 3aK0H OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;



TEOPUU XUMUU: aTOMHO-MOJIEKYJISIpHAsA TEOPUS, TEOPHSI INEKTPOJIUTUYECKON JUCCOLMALINY, A TAKXKE
IIPEJICTABICHUS] O HAy4YHBIX METOJaX IO3HAHUS, B TOM YHCJIE 3KCIEPUMEHTAIBHBIX U TEOPETUUYECKHU X
METO/1aX UCCIIEI0BAaHNUs BELIECTB U U3YUEHUS XUMUUECKUX PEAKIIL;

IIPEJICTaBICHUE O NEPUOANUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX AJIEMEHTOB (paguyc aToma,
JIEKTPOOTPHULATENBHOCTD), IIPOCTBIX U CIOXKHBIX BEIIECTB OT IOJIOKEHUS 31eMEHTOB B Ilepuoanueckoit
crcreMe (B MaJbIX MMEPHOAX U INIaBHBIX MOATPYIIax) U JIEKTPOHHOTO CTPOSHHS aTOMa; yMEHHE OOBSICHATh
CB$I3b II0JIOJKEHUS d1eMeHTa B [ leprnoanueckoii cucreMe ¢ YUCIIOBBIMU XapaKTEPUCTUKaMU CTPOEHHUS aTOMOB
XMMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] siipa, 00lIee YUCIIO 3JIEKTPOHOB), paclpeesIEHUEM 3JIEKTPOHOB
M0 DHEPreTHYECKUM YPOBHSIM aTOMOB TIEPBBIX TPEX IMEPHOIOB, KA W KaJbIHs;, KIaCCUPHUIMPOBATH
XMUMUYECKAE DJIEMEHTHI C ONOpOW Ha OmpeneseHus (QHU3MUECKOro CMbICHa IU(POBBIX JaHHBIX
MIEPUOANYECKON TAOIHIIBL;

YMEHHE KIAacCH(PUIMPOBATh XMMHYECKHE DJIEMEHTBI, HEOPraHWYECKUE BEIIECTBA U XUMHUYECKHE
peaxkiuu c Oopoi Ha CXEMbl; OIPEEIIATh BaJICHTHOCTb U CTEIIEHb OKUCIEHHSI XUMUUECKUX JIEMEHTOB, BUJT
XMUMHMUYECKOHN CBS3M M THUIl KPUCTANIMYECKOW CTPYKTYpPhl B COEIMHEHUSX, 3aps]l MOHA, XapaKTep Cpelbl B
BOJIHBIX PacTBOpaX BELIECTB (KUCIOT, OCHOBAHMI ), OKUCIUTENIb U BOCCTAHOBUTEID IO aITOPUTMY YUEOHBIX
e CTBHIA;

YMEHHE XapaKTepU30BaTh C ONOpPOMl Ha cXeMy (U3NYECKHE M XMMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KUCIOPOJI, 030H, BOJOPO, rpadut, aamas, KpeMHuil, a3oT, pocdop, cepa, XJIop, HATPUL, Kalui,
MarHui, KajaplUi, alFOMUHUH, JKEJI€30) U CJIOXKHBIX BELIECTB, B TOM YHCJE MX BOJHBIX PacTBOPOB (BOJA,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI M THApPOKCHUIb MeTaioB |- IIA rpymm, amomuHus,
menu (1), nunka, xenesa (11 u 1), okenasr yraepona (11 u 1V), kpemuus (1V), azora u dpocdopa (111 u V),
cepsl (IV u VI), cepaucrasi, cepHasi, a30TUCTas1, a30THas1, pocdopHasi, yroyibHasi, KpeMHHEBas KHCIOTa U UX
COJIM); OTHCHIBATh C OMOPOM Ha IJIaH U KJIIOYEBBIE CJIOBA; yMEHHUE MPOTHO3UPOBATH M XapaKTEPHU30BaTh
CBOMCTBa BEIIECTB B 3aBUCHMOCTH OT HX COCTaBa M CTPOEHHUS MOCIIE IMPEABAPUTENHHOTO aHalIMu3a MOJ
PYKOBOJICTBOM I€Jlarora, IpuMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCThH MPOTEKAHUS
XMMUYECKUX IPEBPAIICHUN B PA3JIMYHBIX YCIOBMSX, BIUSHHE BEIIECTB M XMMHUYECKUX IPOIIECCOB Ha
OpraHu3M 4Y€JO0BEKa U OKPYXKAIOLIYIO IPUPOJHYIO CPELY;

YMEHHUE COCTaBIISATh 110 00pa3ily, CXeMe, aIrOPUTMY y4eOHBIX IEHCTBUM MOJIEKYISIpHbIE U HOHHBIE
yYpaBHEHMsI peakuuil (B TOM 4YMCIE€ pPeakUuid HMOHHOTO OOMEHAa M OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX
peakimii), WUIIOCTPUPYIOLIMX XHMHYECKHE CBOWCTBAa HM3YYCHHBIX KIAcCOB / IPyNI HEOPraHUYECKUX
BEIIECTB, a TAKXKE MOTBEPHKAAIOUINX T€HETUUECKYIO B3aUMOCBSI3b MEX/ly HUMH;

YMEHHUE BBIYMCIIATh OTHOCUTENIbHYIO MOJIEKYIIAPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JI0JIIO
XMMUYECKOT'0 3JIEMEHTA B COEIMHEHNH, MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, KOJUYECTBO BEILIECTBA U €TI0
Mmaccy, o0bEM Tra3oB C onopoil Ha obumwue (opMmysbl; YMEHHE MPOBOAUTH PacUeThl MO YpPaBHEHUSAM
XUMUYECKUX PEAaKUMH M HaXOJUTh KOJIMYECTBO BEIIECTBA, 0OBEM M MAacCy PEareHTOB WM MPOIYKTOB
peakiuy ¢ ONopoii Ha 0Opasell, AITOPUTM YUeOHbIX JeHCTBUM;

BJIaJICHME OCHOBHBIMM METOJaMM HAay4HOI'O IMO3HaHMs (HAOJroAeHHE, U3MEepeHHe, IKCIEPUMEHT,
MOJICJIUPOBAHUE) MpPU H3YYEHHM BELIECTB U XMMHUYECKHUX SIBJIECHUI C OMOPOM Ha ajlropuTM Y4eOHBIX
NeUcTBUM; yMeHHe cOopMyIUpOBaTh MPOOIEMY U MPEUIOKUTh IIyTH €€ PELIeHHs ¢ NOMOIIBIO Ielarora;
3HaHUE OCHOB 0€30IaCHOM pabOThl ¢ XMMMUYECKHMMHU BEIIECTBAMHU, XUMUYECKOHN NOCYI0H U TaOOPaTOPHBIM
00opyZi0BaHuEM;

HaJIMYME NPAKTUYECKUX HABBIKOB IUIAHMPOBAHUS U OCYIIECTBJICHUS CIEAYIOIIHUX XUMHUYECKUX
HKCIIEPUMEHTOB M0 PYKOBOJICTBOM YUUTEINs ¢ OOCYK/IEHHEM IUIaHa pabOThl MIIM COCTABIEHUEM TaOJULIbL:

U3y4YeHHE U ONucaHue GU3NUYECKUX CBOICTB BEIIECTB;

O3HAKOMJIEHUE C (PU3NYECKUMU U XUMUUYECKHUMH SBJICHUSMU;

OTIBITHI, WITIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS XUMUUYECKHX PeaKIHii;

U3y4eHHe CIocO00B pa3esieHHs CMECei;

MIOJIyYEHHUE KUCIIOPOJIa U U3YyYEHHE €T0 CBOWCTB;

IIOJIyYE€HHUE BOJOPOIA U U3YUEHUE €TO CBOWCTB;

MIOJIyYEHHUE YIIIEKUCIIOTO T'a3a U U3YUYEHUE €T0 CBOWCTB;

MIOJIyYEHUE aMMHUaKa U U3y4EHHE €T0 CBONCTB;

IIPUTOTOBJIEHUE PACTBOPOB C OIIPEIEIIEHHON MAacCOBOM J10JIEll PACTBOPEHHOTO BEILIECTBA;

UCCIIEIOBAaHUE U ONIMCAHUE CBOMCTB HEOPraHNYECKUX BELIECTB Pa3IMYHbIX KJIACCOB;

NPUMEHEHHE HHIMKATOPOB (JlakMyca, MeTHJIOpaH)ka M (eHonpTalenHa) Uil OINpereseHus
XapakTepa cpe/ibl B paCTBOpaxX KUCIOT U LIEN0YEH;

M3yueHHE B3aWMOJCHCTBHS KHCIOT C MeETaUlaMH, OKCHJIAMH METaJUIOB, PACTBOPUMBIMH U
HEPAaCTBOPUMBIMH OCHOBAHHSIMHU, COJISIMU;



[IOJIy4E€HUE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHE OJIHOIO METajula APYTUM U3 PacTBOpa COJIN;

uccieoBanue aM()OTepHBIX CBOWCTB TMAPOKCHUIOB ATFOMUHUS U INHKA,;

pelIeHNEe SKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX COETMHEHUI;

pelIeHNE FKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME «DJIEKTPOIUTHUECKAs JUCCOLUALUY;

pelIeHNe SKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHeine HemeTalibl ¥ UX COETUHEHUSD;

pellIeHNEe FKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHel11e MeTaibl U UX COEIUHEHUS»;

XUMHMUYECKUE IKCIIEPUMEHTHI, MJUTFOCTPUPYIOLINE IPU3HAKY NIPOTEKAHUSI peakuii HOHHOTO 0OMEHa;

KAueCTBEHHbIE PEAaKIMU Ha IMPHUCYTCTBYIOIIME B BOJHBIX pPAacCTBOpPaX MOHBI: XJOPUI-, OpOMMI-,
nonua-, cynbdar-, pocdar-, kapOboHAT-, CHIINKAT-aHUOHBI, TUAPOKCH/I-MOHBI, KATHOHBI aMMOHHUSI, MarHus,
KaJIbLuUsl, IFOMUHUS, Kee3a (2+) u xenesa (3+), meau (2+), LUHKA;

YMEHHUE TPEICTABIATH PE3yJAbTaThl SKCIIEPUMEHTa B ()OpPME BBIBOJIOB, J0KA3aTEILCTB, TPAPUKOB U
TaOJIMI] U BBISIBIISATH SMIUPUIECKHE 3aKOHOMEPHOCTH;

BIIQJICHHE MpaBHJIaMH O€30MacHOr0 OOpalleHUs ¢ BEIECTBAMHU, HCIOJIb3YEMBIMU B IOBCEIHEBHON
YKU3HH, a TaK)Ke MpaBUIaMH MOBEACHUS B LENIIX cOEpPEeKEHNUs 3I0POBbS U OKPYKaroIlel MPUPOAHOI Cpeibl;
MMOHMMaHHe BpeJa (OMacHOCTH) BO3IECHCTBHS Ha JKUBbIE OPraHU3MBbl ONPEJEICHHBIX BEIIECTB, a TAKKe
CIIOCOOOB YMEHBUIIEHHS] W TMpPEAOTBpAIllEHUs MX BPEAHOrO BO3ACWUCTBUS;, NOHMMaHUE 3HAUYEHUS JKUPOB,
0€JKOB, YIIIEBOJOB JJIsl OPraHU3Ma 4eI0BEKa;

BJIaJICHHE OCHOBAaMHM XMMHUYECKOM IpaMOTHOCTH, BKIIIOYAIOIIEH yMEHUE MPaBHWJIBHO MCIOJIb30BaTh
M3YYEHHBIE BEIIECTBAa U MaTEpUabl (B TOM YHCIie, MUHEPATIbHBIE YI00pEHNUs, METaJJIbI U CIUIaBbl, TPOAYKTHI
nepepaboTKU MPUPOAHBIX HCTOUHUKOB YIII€BOIOPOAOB (YIJis, MPUPOJIHOTO Tra3a, He(TH) B OBITY, CEIBCKOM
XO03sICTBE, Ha MPOU3BOJCTBE; YMEHHE MPUBOAUTH MPUMEPbl MPAaBUIBHOIO HCIHOJIB30BAaHUS HM3YYEHHBIX
BEIIECTB U MaTepPHAaJIOB;

YMEHHE YCTaHABJIMBATh CBS3W MEXAYy pealbHO HaOJIOJaeMbIMM XUMUYECKHUMH SBICHUSIMU U
mpoLeccamMy, MPOUCXOASIIMMU B MAaKpO- U MUKPOMHpPE, OOBSICHATh MPUYMHBI MHOTOOOpa3usi BELIECTB;
YMEHUE HMHTErpUpOBaTh XUMHUYECKHE 3HAHMS CO 3HAHMSAMU JAPYIMX Y4eOHBIX IPEIMETOB C MOMOIIBIO
ne/1arora;

npeicTaBieHue o cdepax NpopecCHOHATBHON JEATEIbHOCTH, CBA3aHHBIX C XUMHEH U
COBPEMEHHBIMU TEXHOJOIMSMH, OCHOBAHHBIMU Ha JOCTHKEHHMSIX XUMHUYECKOW HAyKW; HaJM4ue OIIbITa
paloThI C pa3IMYHBIMU UCTOYHUKAMU HHPOPMALIUY 110 XUMHUH (Hay4HO-NIOIMYJIsIpHAs JINTEpaTypa, CII0BapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI) C ONOPON HA AITOPUTM: YMEHUE OOBEKTUBHO OLIEHUBATh MH(DOPMAIUIO
0 BELIECTBAX, UX IPEBPALCHUSIX U IPAKTUYECKOM IPUMEHEHUHU.

TpebGoBanusi K MpeAMETHBIM pe3ylbTaTaM OCBOCHHS Y4eOHOro mpeamera  «XHUMHS,
pacnpe/iesieHHbIe 110 ToAaM 00ydeHus

Pe3ynbratel o rogamMm GopMyIHpyIOTCs 10 IPUHIUIY A00aBICHUS HOBBIX Pe3y/lbTaTOB OT rojia K
rojy, yke Ha3BaHHbIE B MPEIbIIYLHIUX ToJax MO3UIHMH, KaK MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO
YUUTBIBAIOTCS (PE3YJIbTaThl OUEPEAHOTO TO/A [0 YMOIYAHUIO BKIIIOYAIOT PE3YNIbTAThl MPEIAbIAYIINX JIET).

8 KITACC

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATHI: aToM, MOJIEKyJa, XUMUYECKHI 3JIEMEHT,
IIPOCTOE BEILECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOPOIHAs U HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
707151 XUMUYECKOTO JJIEMEHTa B COEIMHEHUH, MOJISAPHBIA 00BbEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJb,
*3EKTPOOTPULIATEIBHOCTE ™, CTENEeHb OKUCIEHUS, XUMUYECKas peakius, KIacCUpUKalUsi peaKIHii:
peaKkuMM COEAMHEHUS, pPEaKLUUU pa3jokKeHus, peakUMu 3aMelIeHMs, peakuuun oOMeHa, 5K30- U
SHJIOTEPMHUECKUE PEAKLUHU; *TemaoBoil »pQeKkT peakuuu™®; sSApo aroma, >JIEKTPOHHBIM CIIOW aroma,
aTOMHasi OpOUTalIb, paluyC aTOMa, XMMHUYECKask CBsI3b, OJISIPHAS U HETOJISIPHAs KOBAJIEHTHAsI CBSI3b, MOHHAS
CBSI3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCOBas J0JIs BeLIecTBa (MPOLEHTHAs: KOHLIEHTPAIHs) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKMX MOHATUH (CM. I. 1) M IPUMEHATH 3TH
MIOHATHS IIPU ONHMCAHUU BEIIECTB U UX IIPEBPALICHUI;

UCIOJb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJCHHS (GOPMYN BELIECTB, MOJIEKYJISPHBIX
ypaBHEHUH XUMUYECKUX PEAKLUH, 3JIEKTPOHHOTO OanaHca;

OTpeNeNiATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHAPHBIX COEIUHEHMSAX; CTENEHb OKHCIICHUS
SJIEMEHTOB B OWMHApPHBIX COEAMHEHUSX C OMOPOH Ha OINpeNeNeHUs, B TOM YHUCIIE CTPYKTYpPHUPOBAHHBIE,
MPUHAIIICKHOCTD BEIECTB K ONPEeAeIEHHOMY KIIacCy COeIUHEHUH 1o (opMyrnaM; BUA XUMUUECKOH CBS3U



(KoBaJIeHTHAsl U MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSIX;

UMETh TPEJCTABIEHUE O CUCTEME XMMHUYECKUX 3HAHWM, yMETh C MOMOIIBIO YUUTENsI NMPUMEHATh
CUCTEMY XMMHUYECKHX 3HAHUM, /I YCTAaHOBJIEHUS B3aUMOCBSI3U MEXIY M3YYEHHBIM MaTEpHUAJIOM M IIpU
MOJIydeHUH HOBBIX 3HAHHWH, a Takke npu padoTe C HMCTOYHHUKAMH XUMHYECKOW HH(POPMAIUH.
OpueHTHPOBATHCS B MOHATUSAX W ONEPUPOBATH UMHU Ha 0Aa30BOM ypPOBHE, NMPUMEHATH MPHU BHIIOJIHEHUH
y4eOHBIX 3aJJaHUi W PELICHUH PACYETHBIX 3a7ad C OMOPOW Ha AITOPUTM Y4YEOHBIX NEHCTBHI M3ydeHHBIE
3aKOHBI M TEOpPHH: 3aKOH coxpaHeHus maccel, [lepuoamueckmii 3akoH [I.MI. MenzaeneeBa, *3akoH
IIOCTOSIHCTBA COCTaBa®, 3aKOH ABOrajpo; aroMHO-MoJeKyisipHas Teopuss. CoOTHOCUTh OOO3HAYEHUs,
KoTopble umeroTcs B Tabnuie «llepuonnyeckas cuctema xumuueckux snemeHToB Jl. V1. MenneneeBa» ¢
YHCJIOBBIMH XapaKTEPUCTUKAaMHU CTPOEHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sjpa, ooiiee
YHCJIO 3JIEKTPOHOB U PaCHpPE/IesIEHUE X MO IEKTPOHHBIM CII0SIM);

KJIaccu(UIMPOBATh XUMUYECKUE DJIEMEHTHI; HEOPraHWUYECKHE BEUIECTBA; XUMUYECKUE peakuuu (110
YHUCIy U COCTaBy YYAacTBYIOLIMX B PEAKLUU BEIIECTB, [0 TEIUIOBOMY 3(PPEKTy, M0 U3MEHEHUIO CTEIEHU
OKHUCJIEHUS XUMHUYECKUX 3JIEMEHTOB) C ONOPOl Ha CXEMBI;

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEP:K/1asi ONMCaHUE MPUMEPAMU MOJIEKYIISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XMMHUECKUX PEaKIUi
C ONOPOM HA CXEMBI;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX COCTaBa M CTPOEHHS; BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAIIEHUI B Pa3IMYHbIX YCIOBHIX MOCIE MPEABAPUTEIBLHOTO OOCYXKIACHUS C
Mearorom;

BBIYHCIIATE OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MAacCOBYIO JIOJIO
XMUMHUYECKOTO 3JIEMEHTa Mo (GopMyse COEIUHEHMS; MACCOBYIO JIOJIO BEIIECTBa B PACTBOPE; MPOBOIUTH
pacy€TsI M0 YpPaBHEHHUIO XUMHYECKOM PEAKIUH C ONTOPOH HA alITOPUTM;

MPUMEHSITh OCHOBHBIE OTIEPAllUU MBICIUTEILHON NEATEIbHOCTH — aHAJU3 U CHUHTE3, CpaBHEHHE,
o0oO01eHne, cucremMarusanus, Kiaccudukamusi, BBISIBJICHHE NPUYUHHO-CIEACTBEHHBIX CBSI3eW — s
U3y4eHMs] CBOICTB BEIIECTB M XHMHUYECKHUX pPEaKLUH; €CTECTBEHHO-HAyYHbIE METOJAbl IO3HAHUA —
HaOI0ZICHUE, U3MEpPEHNE, MOICTMPOBAaHUE, SKCTIEPUMEHT *(pealIbHBIA U MBICIICHHBIHN )* TI0JT pYKOBOJICTBOM
nejarora,

ClIeZIoBaTh IpaBMUJIaM II0Jb30BAHUS XMMMUYECKON MOCYH0M M jabopaTopHbIM OOOpYZOBaHUEM, a
TaKXKe MpaBWIaM OOpallleHUsl C BEIECTBAMH B COOTBETCTBUM C HWHCTPYKLUHUSMHU IO BBINOJHEHHIO
Ja00PaTOPHBIX XUMHUYECKUX OTIBITOB IO MOJTYYCHHUIO M COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOJA U
KHCJIOPOJa), MPUIOTOBIECHUIO PACTBOPOB C OINpPENeNEHHON MaccoBOM J0iel pacTBOPEHHOIO BELIECTBA;
IUTAHUPOBATh U IIPOBOANUTH XUMHUUECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIIOT
C IOMOIIBIO MHIUKATOPOB (JakMyc, peHon(Taient, METHIIOPAHK U JIp.), OTBEP K IAOIINX Ka4eCTBEHHbIN
COCTaB HEOPraHMYECKHUX BEILECTB (KaueCTBEHHbIE PEAKIIMY HA MOHBI) [10J1 PyKOBOJICTBOM I1€Jarora.

9 KIIACC

PacKpbIBATh CMBICII OCHOBHBIX XMMHWUYECKUX MOHATHN: XUMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJIA, HOH,
KAaTHOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEILECTBO, BAJICHTHOCTD, JJIEKTPOOTPULIATEIbHOCTD, CTEIICHb
OKHCIICHHsI, XUMUYECKasi peaklusi, XMMHUUYECKasl CBA3b, *TEIUIOBOM A(PQEeKT peakuuu, MOjiab*, MOJSIPHbBIN
00BEM, PacTBOpP; MIEKTPOJIMTHI, HEINEKTPOJIUTHI, HJIEKTPOJIUTHYECKAs IUCCOLMALNS, PEaKUH HOHHOTO
oOMeHa, KaTaau3aTop, *XUMHUYECKOe paBHOBECUE, OOpaTUMbIe U HEOOpaTUMble peakuu™, OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIC PEAKLIMU, OKUCIIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBJICHUE, AJIIOTPOIINS,
aM(pOTEepHOCTb, XUMUYECKas CBs3b (KOBAJIEHTHAs, NOHHAs, METAJUIMYeCKas), KpUCTANINYecKas peréTka,
*KOppO3Hs METAJUIOB, CIUIABbI; CKOPOCTh XMMMUYECKON peakiuu™, MpeieibHO JIOMyCcTUMash KOHLEHTpaIHs
(ITIK) BemrecTBa;

WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKHUX MOHATHH (CM. M. 1) W NPUMEHSATH 3TH
MIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPALECHUN;

UCIOJb30BaTh 3HAKU U CUMBOJIBI sl (PUKCAlluM pe3ynbTaTOB HAOMIOJCHUHN, cOCTaBlIeHUs (HopMyI
BEIIECTB M YPAaBHEHUI XUMHUYECKUX PEAKIIUi, 3aIUCH JJAHHBIX YCIOBHH 3a1a4. Mcnonb30BaTh 0003HaUCHMS,
umetomuecs B [lepuoauueckoii cucteme u Tabimiie pacTBOPUMOCTH KHCIIOT, OCHOBaHUHN U COJIeH B BOJE IS
BBITIOJTHEHU S 3aJaHUN.

ONIPENENATh BAJIEHTHOCTb U CTECIEHb OKUCIEHUS XUMHUYECKHX DJJIEMEHTOB B COCIMHEHHUSX
Pa3JIMYHOIO COCTaBa; IPUHAIUICKHOCTb BEUIECTB K OINPEACIEHHOMY KJIACCY COEAUHEHUN C ONOpOM Ha
OTpeNieNieHusl, B TOM 4YHCJE CTPYKTYPUPOBAHHBIE;, BUAbI XUMHUYECKOW CBs3M (KOBAJEHTHAs, MOHHAf,
MeTaJUIn4YecKas) B HEOPraHUUeCKUX COCIMHEHMSAX; 3apsa/] HOHA TTI0 XUMUYECKOH (popMyJie; XapaKTep Cpeabl
B BOJIHBIX PaCTBOPAxX KHCJIOT U LIENIOUEH, *TUIl KpUCTAIUTMUECKOM PelIETKH KOHKPETHOTO BEIIeCcTBa™;



packpsiBaTh cMbica [lepuoanueckoro 3axkona J[.MI. MeHneneeBa M JEMOHCTPUPOBATH €rO
MOHMMaHHe: *ONUCHIBATh U XapakTepu3oBaTth* Tabnmunyio popmy [leproanyueckoid CHCTEMbI XUMHUUYECKUX
AJIEMEHTOB: pa3IMyaTh MOHATHUA «TJaBHas MoArpynmna (A-rpynna)» u «modounas noarpymnmna (b-rpymmna)y,
MaJible U OOJIbIINE EPHOABI; *COOTHOCUTH* 0003HAYEHNUsI, KOTOPBIE MMEIOTCS B IEPUOINIECKOM TabiuIe, ¢
YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsn sjapa, olriee
YHCIIO 3JICKTPOHOB M PACHPE/ICIIEHUE MX TI0 AIEKTPOHHBIM CIIOSIM); *00BICHATH™ 00IIMe 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COCAUHEHMH B IIpelenax MalblX IEPUOJOB U IJIaBHBIX
MOATPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

KJIacCu(UIMPOBATh XUMHUECKUE 3JIEMEHTHI; HEOPraHUIECKHE BEIIECTBA; XUMHUUECKUE PEaKIuu (110
YHCIy U COCTaBy YYacTBYIOIIMX B pEaKLMU BELIECTB, M0 TEINIOBOMY 3PQEKTY, 10 U3MEHEHHUIO CTEIEHEH
OKHUCJIEHUS XMMHUYECKUX 3JIEMEHTOB) C OIIOPOM Ha CXEMBI;

XapakTepu30BaTh (OMHCHIBaTh) oOOMME W cHenu(HUYecKrne XUMHUYECKHE CBOWCTBA BEIIECTB
pa3IMyYHbIX KJIAccOB, MOJTBEP)KJasi OINMCAaHUE MPUMEPAMU MOJIEKYJISPHBIX W HOHHBIX ypaBHEHUN
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUI C OIIOPOU HA CXEMBI;

COCTaBJISATh YPABHEHHUS AJIEKTPOJIUTUYECKONW AUCCOLMAIMM KUCJIOT, LIEJI0Yeld U COJIeH; MOJHbIE U
COKpAalIEHHbIE YypaBHEHUS pEaKIMi MOHHOIO OOMEHAa; YypaBHEHHUS pPEaKIHM, [OATBEPKIAIOLIUX
CYIIECTBOBaHHE F€HETUUECKOM CBS3U MEX/ly BELIECTBAMH PA3JIMUHbBIX KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IMOCPEACTBOM COCTaBICHHS
AJIEKTPOHHOTO ajlaHca 3TUX peaKLnid;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHUS; BO3MOKHOCTHU MPOTEKAHUS
XMUMHMUYECKUX MPEBpAIIeHU Nocie MPeIBapUTEIbHOI0 00CYKICHHS C IearoroM;

BBIYMCIIATE OTHOCHTENIbHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BELIECTB; MAacCOBYIO JOJIIO
XMUMHUYECKOTO 3JIEMEHTa Mo (GopMyse COEIUHEHMS; MACCOBYIO JIOJIO BEIIECTBa B PACTBOPE; MPOBOIUTH
pacy€TsI M0 YPaBHEHUIO XUMHUYECKOM PEaKIUK C OITOPOX HA aITOPUTM;

ClIeIoBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOW MOCynoil u jabopaTopHbIM OOOpylOBaHUEM, a
TaKKe IpaBUjaM oOOpalleHHs C BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU 110 BBIIIOJHEHUIO
Ja00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHUIO W COOMpaHUIO Ta3000pa3HbIX BEIIESCTB (aMMHUaKa U
YTJIEKHCIIOTO Ta3a);

MIPOBOJUTH PeakLUH, OATBEPKIAIOIINE KaueCTBEHHBII COCTaB Pa3IMYHbIX BEIIECTB: PACIO3HABATh
OTIBITHBIM TYyTEM XJIOPUA- OpOMHII-, HOUI-, KapOoHaT-, pocdar-, crimkar-, cyabdar-, THAPOKCHI-HOHBI,
KaTHOHBI aMMOHUS M HOHBI H3YYEHHBIX METAJIIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEIECTB;

MIPUMEHSITh OCHOBHBIE OINEPALMU MBICIUTEIBHON NESTeNIbHOCTH — aHalW3 U CHHTE3, CPaBHEHUE,
00o0011eHre, CUCTeMaTH3alMI0, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBA3€H — ISl M3Yy4EHHUS CBOMCTB
BEIIECTB U XMMHYECKHX pPEaKLUil; €CTeCTBEHHO-HAyYHble METO/bl MO3HAHUSI — HAOIOJICHHE, U3MEpPEHHE,
MO/IETTUPOBAHUE, SKCIEPUMEHT (PealIbHbII U MBICIICHHBIN).



TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe IUIAHUPOBAHUE M KOJMYECTBO YACOB, OTBOJMMBIX Ha OCBOEHUE KaKJIOM TEMBbI
yuebHoro npeaMera «Xumus» DenepanbHON aganTUPOBAHHON OCHOBHOW 0Opa3oBaTEILHOW MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs 00YJAIOIIUXCS € 33/ICPKKON IICUXUYECKOTO Pa3BUTHSA, B IIEJIOM COBIAAAIOT
C COOTBEeTCTBYIOIIMM paznenom dDenepanpHOil pabodell mporpaMmbl Y4eOHOTO MpeaMeTa «XUMUs»
OCHOBHOM 00pa30BaTeIIbHOM MPOTPaMMBbI OCHOBHOTO 001Iero oopasosanus. [1pu stom Opranusanms Bupase
camMa BHOCHUTh U3MEHEHHUS B COJICpKAHME U paclpeiesieHne ydeOHOro Marepuaia 1mo rojgaMm oOydeHus, B
MIOCJIE0BATENbHOCTh M3YYEHHUS TEM M KOJMYECTBO YAaCOB HA OCBOCHHME KaKJIOM TEMbI, OIpEIESICHUE
OpraHu3aIMOHHBIX (opMm 00yueHus U T.i. OO0CHOBAHHOCTH JAHHBIX U3MEHEHUMN OTIPEAEIIAECTCS BHIOPAHHBIM
oOpaszoBarenbHO  opranmzanmeii YMK, wWHIMBHIyanbHBIMH TCUXO(PHU3UYECKUMU OCOOCHHOCTAMU
KOHKpeTHBIX o0y4daroruxcs ¢ 3[1P, crernenbpio 0CBOGHHOCTH UMU YU€OHBIX TEM, PEKOMEHIALUSIMU 110 0TO0PY
U aJanTanuy y4eOHOTO MaTepuala Mo XUMHUHU, IpeAcTaBIeHHbIMU B [TosicHUTEIbHON 3amucKe.

[Ipennaraem 2 BapmaHTa MPUMEPHOTO TEMATHYECKOTO IUIaHWpOBaHUs st oOyuarommuiicst ¢ 3I1P:
MEPBBIN MPEANoaraeT OCBOCHHE MPOrpaMMbl B MHKIIFO3UBHOM KJIacce; BTOPOH — B OT/AEIBHOM KJIacce.

1-ii BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMs

8 KJIACC
(2 u B HEnemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE Bpemsi)
HpHMeprle TEMBbI, OcHoBHOe coaepixkaHue OCcHOBHBIE BH/IbI 1€ITEIbHOCTH
pacKkpbIBaOLIue JaHHBIA ol0yyarommxcs

pasaeJ IporpaMmsi,
U KOJIM4eCTBO YacoB,
OTBOMMOE HA UX H3y4YeHHe

Pa3nen 1.IlepBonavanbsHble XumMudeckue mousTusi (20 1)



Tema 1. XuMusl — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NPAaKTUY€eCKOH JesTe/IbHOCTU
YyeJioBeKa

(54)

[TpegmeT xuMun.* Posib XUMUU B XKU3HU
yeJjioBeKa. XMMHUs B CUCTEMe HayK.
MeTo/bl TO3HAHUS B XUMHUU.*

Tena u BewjectBa. Pusnyeckue
CBOMCTBA BellleCTB. ArperaTHoe
cocTosiHMe BelecTB. YucThle BelecTBa
U cMecu. Cioco6bl pa3ziesieHus: CMeceu.
dusnyeckre U XMMHUYeCKUe ABJIeHUS.
[IpU3HaKK U yCJA0BUS NPOTEKAHUSA
XUMUYECKUX peaKIUM.

3HaKOMCTBO C IIpaBUJIaMH

6e30MacHOCTH U IpUEéMaMU paboThbl B
XUMHU4YeCcKoH JJabopaTopuu.

JleMoHcTpanuu
1. JlabopaTopHOe 060pyZOBaHHE.

2. PassinyHble BUABI XUMHUYECKOH
MoCy/bl.

3. O6pasiibl BelleCTB.
4. Cnoco6bl pas/iesieHUs cMecei
(dunbTpoBaHME, BIMTAapUBaHUE,

JUCTUILIALMS, XpoMaTorpadus).

JlaGopaTopHbI€e U MPAKTHIECKHUE
paéoTsl

JlabopamopHbie onbimbi:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.

PaznesieHue cMecH c MOMOIIbIO
MarHurTa.

[Ipakmuyeckue pabombwi:

Ne 1. JlJabopaTopHOe 060pyZi0BaHHE U
HnpHeMbl paGoTel ¢ HUM. [IpaBua
6e30macHOM paboThl B XUMHUYECKON
JlabopaTopHUu.

Ne 2. OumncTKa 3arpsasHeHHOM
NnoBapeHHoW conun

PaCKprBaTb CMBICJI U3y4aeMbIX MOHSATUH C IIOMOLIbIO
rnejgarora.

PaCKprBaTb poOJib XMMHHU B IPpUPOJE U XKU3HU YE€JIOBEKaQ, eé
CBA3b C APYTYMMHU HAYKaMH.

PaszivyaTh yncThie BelecTBa U CMeCH; OAHOPOAHbIE U
HEeOAHOPOAHbIE CMECH;

PasznnyaTh ¢H3qucxue U XMMHU4YECKHe ABJIEHHUA C OHOpOﬁ
Ha onpejeJieHHud.

Ol'IpeL[eJ'[ﬂTb MNPU3HAKU XUMHUYECKUX peaKL{I/Iﬁ H yCJIOBUA
HUX IPOTEKaHHA.

Ciie10BaTh MpaBUJIaM MOJIb30BAHUS XUMUUYECKOHN MOCY10H
1 JIabOpaTOPHBIM 060PY/I0BAaHHEM, A TAKXKE IIPaBUIaM
o0OpalleHHs ¢ XUMUYECKUMHU Bellle-CTBaMU B
COOTBETCTBUH C MHCTPYKI[USIMU 10 BbINOJHEHUIO
MPAaKTUYECKUX PABOT MO KOHTPOJIEM MeJarora.

[I1aHUPOBATh U NPOBOJUTH XUMHUECKUH 3KCIIEPUMEHT 110
M3Y4YEHHUIO U OMTMCAaHUI0 PU3NYECKUX CBOUCTB BEIIECTB,
CIoco60B paszieJieHUs1 CMecei BEeLeCTB Mo/,
PYKOBOJICTBOM Ileiarora ¢ 06Cyx/IeHUeM MJiaHa paboThlI.

HWcnosib30BaTh NpU BbINOJHEHUH yUe6GHbIX 3alaHUH U B
nporiecce Ucc/ae0BaTebCKOM JieITeIbHOCTH Hay4HO-
NOMYJIAPHYIO JINTePATypPy XMMUYECKOTO COJleprKaHHU4,
CIpaBoYHble MaTepHaJibl, pecypcbl UHTepHeTa nog,
PYKOBOJACTBOM lefiarora.

BricTpanBaTb pa3BépHyThbIe IMCbMEHHbIE U YCTHbIE
OTBETHI C 0ONOpPOH Ha MH$OPMAIUIO U3 yyeGHUKA U
CIPaBOYHbIX MaTepHaJIOB, FPAMOTHO UCI0JIb30BAaTh
M3y4YeHHbIA OHATUMHBIN annapaT Kypca XUMHUHU



Tema 2. BemectBa
U XMMHYEeCKHe peaKIuu

(15 1)

ATOMBI U MOJIEKYJIbL. XUMHYECKHE
3JIeMeHThL. 3HaKH (CUMBOJIbI)
XMMHUYECKHX 3J1IeMEeHTOB. [IpocThie U
CJI0XKHbIE BelleCTBa. ATOMHO-
MOJIEKYJIIPHOE YYEHHe.

Xumuueckasi opmy.ia. BaseHTHOCTD
aTOMOB XMMHMYECKUX 3JIEMEHTOB. *3aKoH
MIOCTOSIHCTBA COCTaBa BeLecTB.*
OTHOCHTe/IbHAasA aTOMHas Macca.
OTHOCHTe/IbHAasA MOJIEKYJIIpHas Macca.
MaccoBas 1011 XUMHUY€ECKOI'0 3/IeMeHTa
B COE€/IMHEHUHU.

dusnyeckue U XMMUYecKHe IBJeHUsl.
XuMuueckas peakuus. [lpusHaku

U YCJIOBUA NIPOTEKAHUA XUMUYECKUX
peakiui. XuMuieckye ypaBHeHUsI.

TUINbI XUMUYECKHX PeaKIUi
(coeiuHEHUs1, Pa3J/I0XKEHMs], 3aMEILEHUS,
ob6MeHa).

3akoH COXpaHEeHHA MacCChl BellleCTB.

*M. B. JIoMOHOCOB — y4éHbIN-
3HIUKJIONEIUCT.*

AemoHcTpayum

dusnyeckue siBjaeHUs (pacTHpaHue
caxapa B CTYIIKe, KUIIeHHe U
KOH/IeHCalusl BOJbI U T. [T.).

XvMuyeckue siBJieHUs (ropeHue CBevH,
pasJioxKeHHUe caxapa, B3auMoJielicTBre
CEpHOM KUC/OTHI C XJIOPUZ,0M bapus,
passioxxeHue ruapokcuga meau(ll),
B3aUMO/IeMCTBHE XKeJie3a C Cepoy,
B3aUMO/IeCTBHE KeJie3a C PACTBOPOM
cosiu megu(10)).

OnbIT, WIIIOCTPUPYIOLIMK 3aKOH
COXpaHeHHs Macchl.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlaBopaTOpHBIE OBITHI:

[IpuMepsbl pusnyecKUx ABJIEHUN
(n1aBsieHYME BOCKA, TasTHUE JIbJA).

[IprMepbl XUMHUYeCKUX IBJE€HUN
(mpokaJiMBaHHE MeJJHOM IIPOBOJIOKH,
B3aUMO/IeICTBHE MeJIa C KUCJIOTOH).

MOAeJ’lI/I dTOMOB U MOJIEKYJI

MpakTnyeckan pabota Ne3 MpusHaku
NpPOTEKaHWUA XMMUYECKUX peaKLuii

BbluucjieHust

— OTHOCUTEJIbHOM MOJIEKYISIPHOU
Macchl BELIECTB;

— MaccoBoM A0JIN XUMHW4Y€CKOIro
3JIEMEHTA I10 (bopMlee COeJMHEeHHA.

[IpUMeHSITh eCTeCTBEHHO-Hay4YHble METO/bI HO3HAHUS (B
TOM 4MCJIe HAGJII0/IeHUE, MO/Ie/IMPOBAHUE, SKCIIEPUMEHT)
Y OCHOBHBIE Ollepaluy MbICJUTEIbHOU AesITeIbHOCTU
(cpaBHeHUe, KaccubUKaLys) AJ1s1 U3yYEeHUs BELIECTB U
XUMHUYECKHX PEaKL MU C OTIOPOM Ha a/IFOPUTM UJIH CXEMY.

PaCKprBaTb CMBbICJI U3y4aeMbIX MOHSAATUM U 3aKOHOB U
MPHUMEHATDb 3TU NIOHATUA IPU ONTMUCAHHUHN CBOUCTB
BeIlEeCTB U UX npeBpaLueHuﬁ C OHOpOﬁ Ha [IJIaH U
KJ/IF0O4Y€eBhbI€ CJI0OBa.

PaznuyaTth (1)PI3PI‘{€CKI/I€ U XUMHUYECKUE SIBJIEHUS, 00bCHATD
HX CYIIHOCTb C TOYKH 3pE€HHA aTOMHO-MOJIEKYJIAPHOT' O
y4yeHud C OHOpOfI Ha onpejeJieHHUA U CXeMbI.

Ol'IpeL[eJ'[ﬂTb NMPHU3HAKU XUMHUYECKUX peaKu,uﬁ, yCJI0BUA UX
MMPOTEKaHHUA.

O6BACHATD CYLIHOCTb d)HBquCKI/lX U XUMHU4YEeCKUX
SIBJIEHUH C TOYKHU 3peHHA aTOMHO-MOJIEKYJIAPHOT O
Y4€HHA C UCII0JIb30OBaHUEM BHByaﬂbHOﬁ OIOPbI.

KnaccudunupoBaTh XMMUYecKre peakuu (1o YUCIy U
COCTaBy pearupyroiux U 06pa3yoIuXcs BeLeCTB) C
OMOpO Ha CXEMBL.

CocTaBssIT GOpPMYJibl GHHAPHBIX BELIECTB 10
BaJIECHTHOCTH U oIlpeaesiadTbh BAaJIECHTHOCTD I10 Cl)OpMyJIaM
BeILeCTB C ONTOPOM Ha aJIFCOPUTM YYeOHBIX JeHCTBUH.

PaccTaBsiaTh K03$PUINEHTHI B YypaBHEHUAX XUMUUECKUX
peaxiyii c onopoy Ha aJITOPUTM YIEOHBIX JeHCTBUM.

CrneznoBaThb NpaBUIaM N10J1b30BaHUS XUMUYECKOH NOCYA0M U
J1abopaTOPHBIM 060pYJ0BAHHEM, A TAKXKe IPaBU/IaM
o6palleHus C BellleCTBAMU B COOTBETCTBUH C
MHCTPYKLUSIMH 110 BBIIIOJIHEHUIO JTa60PaTOPHBIX
XUMHYECKHX ONBITOB [10/] KOHTPOJIEM IleJlarora.

Hcnosib30BaTh NPH BbINOJHEHUH yYeOHBIX 3a/JAHUN U B
Ipolecce UCCIeJ0BAaTeIbCKON e TeIbHOCTH

Hay4HO-TONYJIAPHYIO JINTEPATYPy XMMHUYECKOTr0
CoJiep>KaHus, ClIpaBOYHble MaTepHaJlbl, PeCypChbl
WHTepHeTa 10, pyKOBOACTBOM IleJjarora.

BbicTpauBaTh pa3BépHYTble NMCbMEHHbIE U YCTHbIE
OTBETHI C OIIOPOH Ha MHGOPMALUIO U3 yYeGHUKA U
CIPaBOYHbIX MAaTePHAJIOB, FPAMOTHO UCI0JIb30BaTh
M3y4YeHHbIA NOHATUMHBIM allllapaT Kypca XUMUHU

Pasge 2. BaxHeiilue npecTaBUTe/ M HEOPraHMYecKUX BemecTs (30 1)



Tema 3. Bosayx. Kucnopoga.
MoHaTne 06 okcuaax

(54)

Tema 4. Bogopoa.
ToHATHE 0 KUCJIOTAX U COJISAX

(54)

BOB,CLyX — cMech rasoB. CocTaB BO34yXa.

Kucyiopos — 3/1eMeHT ¥ IPOCTOE Belle-
cTBO. 030H — *aJUIOTPOMHAas
MoauuUKanus kucaopoa.*
HaxoieHre KUCI0po/ia B IPUPO/IE,
dU3NYECKHEe U XUMUYECKHE CBOHCTBA
(peaku M OKUCJIEHUS], TOPEHHE).
Yc10BUSI BOSHUKHOBEHUS U
npekKpalleHus ropeHust. [lonsaTue

00 OKCHUJAX.

*Crnoco6bl MOJIyyeHUst KHCJI0poJa B
JIabopaTOPUU U MPOMBILIIEHHOCTH.*
[TpuMeHeHue Kucaopoga. Kpyrosopor
KHCJI0pO/ia B IPUPOJe.

*TenioBoi 3 PeKT XUMUUECKOH
peakiyy, IOHATHE O TEPMOXHUMHUYECKOM
ypaBHEHMH, 3K30*- U 3H/J0TEPMUYECKHUX
peakIusx.

*TonsiuBo (HedTh, yroyb U MeTaH).
3arpsisHeHHe BO3/yXa, CIOCOObI ero
npeJoTBpalleHus1. YcuieHue
MapHUKOBOTO 3¢ deKTa, pa3pylieHue
030HOBOTO CJ105.*

AemoHcTpauum
B3aumoieiictBue pocdopa, cepnl

U 7KeJie3a C KUCI0PO/IoM (BO3MOXKHO
WCI0JIb30BaHHe BU/IE00MNbITOB).

OmnpefesieHue CoepKaHUsI KUCI0POJA
B BO3/YXe.

OnbITH, AEMOHCTPUPYIOLLKE YCJI0BUA
BO3HUKHOBEHHS U IpeKpallleHHUs
ropeHus.

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlaGopaTOPHBIH OIBIT:

O3HakoMJIeHHe ¢ 06pa3LaMH OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4., [TosryyeHUe KUCI0POJa, U3yUYeHHe
€ro CBOMCTB.

Boruucienus

— MOJIEKYJITPHOM MacChl KUCI0poJa

Y1 030HA HAa OCHOBAHWM aTOMHOM MaccChl
XMMHUYECKOro 3JIEMEHTA

BoziopoJ — 3/1eMeHT U IPOCTOE
BellecTBO. Haxox/ieHWe B mpUpoJe,
dusnyeckre U XMMUYECKHe CBOCTBA
(Ha mpuMepe B3aUMOJIeHCTBUS C
HeMeTaJ/lJJaMU U OKCH/IaMU MeTaJlJIoB),
MprUMeHeHHue, *CrocoObl NoTydeHus.*

[ToHsAATHE O KUCJIOTAX U COJISAX.

AemoHcTpauumn

[TosyyeHue, cobupaHue u
pacro3HaBaHHe BOAOPOJA.

['opeHue BozgopoAa.

B3auMozieHCTBYE BOJOPOJA C OKCUOM
menu(Il).

Na6opaTtopHble U NpaKkTU4eckue paboTbl

PaCKprBaTb CMBICJI U3y4aeMbIX MOHATUH U NpUMEHATb
3THU NOHATHA IPHU ONTMCaHUU CBOWCTB BeIlleCTB U UX
npeBpau_leHmﬁ C UCII0JIb30BaHUEM OIIOPHBIX CJIOB U
KJIM1e.

XapaKTepu30BaThb (ONUCBIBATB)C ONOPOU HA NIAH, CXEMY,
KpPamKyto 3anico
COCTaB BO3/yXa, QU3UYECKHE U XU-MUYECKHEe CBOHCTBA
KHCJIOPO/Ia, CIIOCOOBI €ro IOJIyYeHUs], IPUMeHeHHEe U
3HavyeHUe B IPUPOJE U KU3HU YeJIOBEKA.

CpasHusamys peakyuu 20peHust U Med1eHH020 OKUCAEHUS] C
npeJiBapUTEIbLHBIM 00CY>KJeHHEM NTapaMeTPOB
CpaBHEHHUsI.

Co6upaTb NprU6OPHI A1 NOJTyYeHUs KUCJI0poJa
(BBITECHEHMEM BO/IbI U BO3/1yXa).

Pacrio3HaBaTh OMBITHBIM MyTEM KUCIO0PO/, 10/ KOHTPOJIEM
nejarora.

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY /LISl COCTABJIEHUS
$opMyu1 BEIIECTB, MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYECKHX PEaKL U C y4YacTHeM KHUCI0PoJa.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM,
CBsI3aHHBIX C 3aTPsI3HEHHUEM BO3/yXa.

CnenoBaThb NpaBu/iaM 6e30macHoOi paboThl B 1ab0paTOPUU
IIPHU UCITIOJIb3OBAHUH XUMHUYECKOH nocyabl U
060py/10BaHMS 110, KOHTPOJIEM IIeJ]arora, a Takxe
IpaBUJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

[1J1aHUPOBATh U OCYLIECTBJSATh HA IPAKTHKE XUMUYECKHE
3KCIIEPUMEHTHI, TIPOBOAUTh HAOJIIOEHUS, 1eJIaTh
BBIBO/IbI 110 Pe3yJIbTaTaM 3KCIEePUMEHTa 0/
PYKOBOJCTBOM IeJarora.

YdacTBOBaTh B COBMECTHOU paboTe B rpyIIIe.

Hcnosib30BaTh NpU BbINOJHEHUH Y4e6HbIX 3aJaHUH U B
npolriecce Ucc/ae0BaTeNbCKOM e TeIbHOCTH Hay4YHO-
HOMYJIAPHYIO JINTEPATYPy XMMUYECKOT'O COJleprKaHHU4,
CIpaBoYHble MaTepHaJibl, pecypcbl UHTepHeTa noJ,
PYKOBOJCTBOM IleZiarora.

BeicTpanBaTh pa3BépHyThle MMCbMEHHBIE U YCTHbIE OTBETHI
¢ onopoi Ha HHGOPMALIMIO U3 YUeGHUKA U CIIPABOYHBIX
MaTepHasIoB C ONIOPOH Ha IJIaH, FPaMOTHO UCII0JIb30BaTh
V3y4eHHbII NOHATUMHBIN annapaT Kypca XUMUH

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHH U IPUMEHATD
3TH NOHATHSA NTPU ONHCAHUH CBOMCTB BELIECTB U UX
NnpeBpalleHUH.

XapakTepu3oBaTh (ONMUCHIBATE) GpU3NUECKHE U
XMMUYEeCKHe CBOMCTBA BOJOPO/AA, CIIOCOGHI €ro
[OJIy4€eHUs], IPUMEeHeHHe C OTI0POii Ha IJIaH, KPaTKYIo
3aIKCh, CXEMY.

Co6upaTb MpUGOP AJIs MOJIYIeHHUs BOAOPOJA C
UCI0/Ib30BAaHHEM BU3ya/bHOH ONOPHI

Hcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY LISl COCTABJIEHHUS
$opMy1 BEIIECTB, MOJIEKYJIIPHBIX YPaBHEHUH
XUMHUYECKHX peaKL U C yyacTHeM BOJOPO/ia C OTIOPOH Ha
aJICOPUTM.

CrnesoBaTh NpaBuU/IaM 6e30MacHOM paboThl B 1JaGOpaTOpUHU
IPU UCII0/1b30BAHUH XUMHUYECKOU MOCY bl U
060pyIOBaHHUs 10/, KOHTPOJIEM NEJArora., a TAaKKe



Tema 5. KosimuecTrBeHHbIE
OTHOILIICHHUA B XUMHUH

(44)

Tema 6. Boga. PacTBopbl.
TloHATHE 06 OCHOBAaHHUAX

(54)

JlabopaTOPHBIN ONBIT:
B3auMo/ieCTBUE KUCJIOT C METAJIJIAMHU.
[TpakTHyeckas pabora:

Ne 5. [lonyyeHue BofopoAa, U3yuyeHue
€ro CBOMCTB.

Boruunciaenus

— MOJ'IEKyJ'IHpHOI‘/‘l MacCcChI BelleCTBa Ha
OCHOBaHHM aTOMHOM MaccChl
XHUMHUYECKHX 3JIEMEHTOB

KosinuecTBo BelecTBa. MoJib.
MoussgspHast Macca. 3akoH ABOrazipo.
MoussipHbIN 06'b€M ra3oB. PacyéTsl o
XUMUYECKUM YpaBHEHUSM.

JleMoHCcTpanusa

06pa3siibl BelleCTB KOJUYECTBOM
1 MoJIb.

Boruunciaenust

— 00'b€Ma, KOJIMYECTBA BellleCTBa rasa
10 er0 U3BECTHOMY KOJINYECTBY
BelllecTBa WU 06bEMY;

— 06'BEMOB ra3oB 10 YpaBHEHHUIO
peaxI Y Ha OCHOBeE 3aKOHA 00'bEMHBIX
OTHOILEHUH ra3oB

Bojia, ee cocTaB, CTpOEHHUE, MOJIEKYJIbI.
®dusnyeckre CBOMCTBA BOAbL *AHaIU3
Y CUHTE3 — MeTO/[bl U3yYEeHHsI COCTABa
BOJBL*

XuMUYecKre CBOMCTBA BOJbI
(passioxkeHUe, peaKUU C HATPUEM,
OKCH/JIOM KaJIbLiuf, OKCUZ,0M cephl IV .
CocTaB ocHOBaHUU. [loHsTHE 06
WH/IMKaTOPax.

*Bojja Kak pacTBOpUTesb.* PacTBOpBIL.
*PacTBOPUMOCTD BellleCTB B Boje.*

*HacbliieHHbIe ¥ HEHAChILleHHbIe
pacTBOpbL* MaccoBas 1014 BelllecTBa B
pacTBope.

*PoJib pacTBOPOB B IPUPOJE U B XKU3HU
yesioBeka. KpyroBopoT BoAbI B
npupoge.* 3arpsi3HeHHe TPUPOJHBIX
BoJ. OxpaHa U 04MCTKA IPUPOJHBIX BOJ.
AemoHcTpauumn

3J1eKTPOJIN3 BOABI; CUHTE3 BOJbI;
B3aUMOJEHCTBUE BOJbI C META/JIAMU
(Na, Ca) (B0O3MOXKHO UCITOJIb30BaHUE
BU/leOMaTepHaJIoB).

PaCTBOpeHI/Ie BelleCTB C pastquﬁ
pacTBOPHUMOCTDBIO.

HUccneoBaHre pacTBOPOB KUCJIOT U
11eJ109eH C MOMOLIbI0 UHANKATOPOB.

Na6opaTtopHble U NpaKkTU4ecKkue paboTbl

IIpaBUJIaM o6pa1_ueH1/m Cropro4YvMH BeleCTBaMU B 6bITy

HJIaHI/IpOBaTI) U OCYLIECTBJIATD Ha IPAKTUKE XUMHUYECKHE
SKCIIEPHUMEHTDI, IPOBOAUTL HaGJ’II-OAeHI/IH, JAeJ1aTb BbIBO/JIbI
110 pe3yJibTaTaM 3KCIIEpUMEHTA 104 pPyKOBOACTBOM
rneaarora c O6CY)K,£[€HI/I€M IJIaHa pa6OTbI, C
HCII0JIb30BaHHUEM KJIHIIIE.

Y4yacTBOBaTbh B COBMECTHOM paboTe B rpymIIe.

HJ'IaHl/IpOBaTb " OCYIIECTBJIATb Ha IPAKTUKE XUMHUYECKHE
SKCIIEPHUMEHTDI, IPOBOAUTH Ha6J'Il'0[[eHI/Iﬂ, JAeJ1aTb BbIBO/IbI
110 pe3yJibTaTaM 3KCIIEpHUMEHTaA.

Y4acTBOBaTh B COBMECTHOU paboTe B rpyIie

PaCKprBaTb CMBICJI U3y4aeMbIX MOHSATUH U NpUMEHATb
3THU NOHATHA, A TAKXKe U3Y4YEHHbIE€ 3aKOHbI U TEOPHUHU JJId
pelmeHna paC‘{éTHbIX 3a/ia4d C IOMOIbIO neJgarora.

BBIYUC/ISAThE MOJIIPHYIO MacCy BEIECTB; KOJUYECTBO
BellleCTBa, 06'bEM ra3a, Maccy BelllecTBa C OOPOH Ha
o6pasel;, Ha GOpMyJIbl;

[IpoBOAUTE pacyéThl 10 YpaBHEHUAM XUMHUYECKUX
peakiyii c onopoit Ha o6pasel], aITOPUTM yueOHbIX
JeMCTBUM: KOJIMYECTBa, 06'bEMa, MacChl BELIECTBA 10
M3BECTHOMY KOJIMYECTBY, 06'b€MY, Macce peareHTOB WU
HPOJYKTOB PEaKIHH.

BbICTpal/IBaTb paBBépHyTbIe IMAUCbMEHHbIE U YCTHbIE OTBETbI
C ONOpPOM Ha UH-
dopmMarnuio 13 yye6HUKA U CITPABOYHBIX MaTEPHUAJIOB,
IPaMOTHO UCIIOJIb30BaTh U3y4YeHHbIN NOHATHUHHBIN
annapar Kypca XMMHUH € IOMOILbIO NTefiarora.

PackpbIBaTb CMBIC/ U3y4aeMbIX TOHATUH U IPUMEHHATD
3TH NOHATHA NPU ONUCAHUU CBOMCTB BeLIECTB U UX
npeBpalieHUH ¢ TOMOLIbIO leJiarora.

XapakTepusoBaTbh $H3UUECKHEe U XUMUUYECKHEe CBOMCTBA
BO/Ibl, €€ POJIb KaK paCTBOPUTEJISI B IPUPOJHBIX
npolieccax ¢ Oopoi Ha IJIaH U CXeMy.

CocTaB/IATb ypaBHEHUSA XUMHUYECKUX PeaKI Ui € y4acTheM
BO/IbI C OIIOPOM Ha CXEMY.

O6BACHATD CYLIHOCTb IKOJIOTMYECKUX TPOGJIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOJAHBIX BOJ, CIIOCOGbI
OYMCTKH BOZbI OT IPUMeECEH, MepPHI 10 OXpaHe BOJ, OT
3arpsiI3HeHMs N0CJIe IpeiBAPUTEIbHOTO
CTPYKTYPUPOBaHUS MaTepHaa.

HJIaHI/IpOBaTb W OCYLIECTBJIATDb Ha IPAKTHKE XUMUIECKHe
JKCIIEpHUMEHTDI], IPOBOAUTD Ha6mo,uem/m, AeJIaTb BbI-
BOJBI 110 pe3yJibTaTaM 3KCIIEpUMEHTa 10 KOHTPOJIEM
negarora, C UCrioJib30BaHHWEM KJIMIIE.

CnesfoBaThb npaBu/iaM 6e30MacHOM paboThl B 1JaGOpaTOpUHU
TP UCTI0JIb30BaHUM XMMHYECKOH MOCyAbl U
060pyZ0BaHHUS 110/, KOHTPOJIEM [leJjarora.

HpOBOAI/ITb BbIYHCJ/IEHUA C IPUMEHEHUEM ITIOHATUA
«MaccoBas A0Jid BelleCTBa B paCTBOpe» C OHOpOﬁ Ha

dopmybL

Hcnosib30BaTh NPU BBINOJHEHNUH yYeOHBIX 3alaHUH U B
HpoLecce UCC/Ie0BATENbCKON e TEIbHOCTH HAyYHO-
HOMYJISPHYIO JIUTEPATYPY XUMUYECKOTO COJlePKAHMUS,
CIpaBOYHbIE MaTepHaJbl, pecypcbl UHTepHeTa nof,
PYKOBOJCTBOM IeJarora.

BbIcTpauBaTh pa3BépHYThlE MUCbMEHHbIE U YCTHBIE



Tema 7. OCHOBHBI€E KJIACChI
HeOpraHu4ecKux
coeIMHEeHUI

(114)

[IpakTHyeckas pabora:

Ne 6. [IpuroToBJiIeHHE PAaCTBOPOB C
onpeJieJIEHHONW MaccoBOU Jiosiet
pacTBOpPEHHOrO BelllecTBa.

BoluucjaeHus

— C UCII0JIb30OBaHHWEM NIOHATHA
«MaccoBas A0Jid BeleCTBa B paCTBOpeE»

Knaccudukanus HeopraHu4ecKUX
COeIMHEHUH.

OKCHU/Ibl: COCTaB, KJaccudUKaIus
(ocHOBHBIE, KUCJIOTHBIE, *aMbOTEPHBIE,
HecoJieo6pasylollre Ha puMepe
okcuja yriaepoga Il v okenpaa asora ll,
HOMeHKJIaTypa. [losiyyeHne* okcuzi0B
(B3aMmopeiicTeme ¢ BOAOW, KUCAOTaMM,
wenoyamu),

OCHOBaHHS: COCTAB, KJIAaCCUPUKALHS
(1resouM ¥ HepacTBOPUMbIe
OCHOBaHHU#), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accupukalys,
HOMEHKJIaTypa, U3ndecKre U
XMMH4YeCKHe CBOMCTBa
(B3auMojeicTBHE C OCHOBHBIMU
OKCHJIAMHU COJIIMU Ha IpUMepe COJISTHON
Y CEpHOM KUCJIOT), *crioco6bl
nosyyeHus.* PaJ ak THBHOCTH
MeTaJlJIOB.

Cousut (cpeiHHE): HOMEHKJIATYPA,
*Croco0bI oJTyyeHus ™,
B3aUMOJEHCTBUE COJeH C MeTaIaMy,
KHUCJIOTAaMH, 11[eJI04YaMHU U COJISIMU.

['eHeTHuYeCcKast CBA3b MeX/Y KJIacCaMHU
HeOopraHW4ecKHX COeIMHEHHUH.
['enetnueckue psagbl. [loHsaTre 06
aMOTEePHBIX FTUAPOKCHAAX HA TpUMepe
[MHKA ¥ aJIOMUHUSA. XMMHAYeCcKHe
CBOMCTBA - B3aUMOJENCTBUE C
KHCJIOTaMH U IesioyaMu. Pas3noxeHne
[pY HarpeBaHHUHU.

JAemoHcTpauumn

O6pa3ubl HeOpraHn4eCKux BelleCTB
Ppa3JIMYHBIX KJIACCOB.

B3auMogelicTBUe pacTBOpa CepHOU
KHUCI0THI ¢ okcuaoM Meau(Il).

OTBETHI C OIOPOX Ha UHPOPMALUIO U3 yYeGHUKA U
CIPaBOYHbBIX MAaTEPUAJIOB, 'PAMOTHO UCI0JIb30BaTh
M3y4eHHbIH IOHSATUHHBIY alnapaTt Kypca XMMHUH [0CJ1e
Ipe/IBApUTEBHOIO0 CTPYKTYPUPOBAHUS MaTeprasa

OmnpeieneHre OCHOBHEIX KIIACCOB HEOPTaHNIECKHX
COCJIMHEHNH I10 ITa0IIOHY.

CocraBIliIeHHE CXEM CTPOCHHUS OCHOBHBIX KJIaCCOB
HEOPraHU4Y€CKUX COCJIMHEHU Ha OCHOBE OIpeaeC/ICHUs.

CocrasiieHue (bOpMyJ'I OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCJIMHEHUH M Ha3bIBAHUE X 10 Me)xnyﬂapom—loﬁ "
TpHBHaHLHOﬁ HOMEHKJIATYpE C UCIIOJIb30BAHUEM OIIPEACIICHUSA
" TaGJ’II/IL[BI PacTBOPUMOCTH.

KraccupuuupoBaHue n3ydaeMblx BELIECTB M0 COCTaBY U
ceoticmsam ¢ ONIOPOH Ha OIPEISNICHHs], CXEMbI U TaOIHILy
PacTBOPUMOCTH.

CocraBiieHre TaOIUIbl TeHETUYECKUX PS/IOB U CXEMBI
«["eHeTHYECKas B3aMMOCBSI3b OCHOBHBIX KJIaCCOB
HEOpraHUYeCcKuX COeIMHEHUIN» M0J] pyKOBOACTBOM Ie1arora.

TIporuo3upoBaHie CBOWCTB BEILECTB HA OCHOBE OOLINX
XMMHYECKUX CBOMCTB M3y4€HHBIX KJIACCOB, IPYIII BELIECTB, K
KOTOPBIM OHU OTHOCSITCS C UCIIOJb30BaHUEM CXEMBI
«[eHeTHYECKash B3aMMOCBSA3b OCHOBHBIX KIIACCOB
HEOpraHMYeCKUX COeJIMHEHHI» M0l PYKOBOJCTBOM Heaarora.

CocraBiieHre MOJEKY/ISIPHBIX YPaBHEHUI peaKLuii,
WLTIOCTPHUPYIOMINX XUMUYECKHE CBONHCTBA M3y4E€HHBIX KIaCCOB
U cnocobbl NOLyHeHUs: BEIIECTB N3YYEHHBIX KIIACCOB, TPYIIIL, a
TakkKe MOATBEP)KIAOIIUX TeHETHUECKYIO B3aHMOCBSI3b MEXK LY
HHMH, C OTIOpPOH Ha BepOalbHYyIO CXEMY B Ka4eCTBE
3PUTENBHOMN OMOPBI.

CocraBieHne MOJIEKYIIPHBIX YPaBHEHUH peakuuii o cxemam
C peBAPUTEIBHBIM 00CYXKIEHHEM BbIOOpA pearupyromunx
BEIIIECTB.

Briuucnenue 1no ypaBHEHUSIM XUMUUECKUX PEAKIUI
KOJIMYIECTBa, 00bEMa, MAacCHI BELIECTBA 110 KOJINYECTRY,
00BEMy, Macce peareHToB WM MPOAYKTOB PEaKINH MO
ANTOPUTMY.



Peaknus HelTpau3anuu.

BriTecHeHUe OZHOT'O MeTaJlJla ApyrumM
M3 pacTBOpa COJIH.

Na6opaTtopHblie U NpaKkTUyeckue pabotbl
JlaGopaTOpHbBIE OMbBIThI:
B3auMo/ielicTBUE KUCJIOT C MeTaJLJIaMU.
[losryyeHUE HEPACTBOPUMbBIX OCHOBAaHUH.

B3anmo/ielicTBUe HepaCTBOPUMBbIX
OCHOBaHUH C KUCJOTaMHU.

PaznoxeHnue rugpokcuga Meau(1l) npu
HarpeBaHUHU.

[IpakTHyeckas paboTa:
Ne 7. PelteHue sKcriepuMeHTalbHbIX

3a/1a4 no TeMe «OCHOBHbBIE KJ1acChl
HeOpraHUYEeCKUX COeJUHEHU .

BoruunciaeHnust

— 10 ypaBHEHUAM XUMHUYECKUX PeaKIuit

HHaHI/IpOBaHI/IC 1 OCYHICCTBJICHUE HA MPAKTUKE XUMHUYICCKOTO
9KCIICPUMEHTA U Ha6J'IIOZ[eHI/DI oA PYKOBOACTBOM YUHTCIIA.

@OpMyJII/IpOBaHI/Ie BbIBOJOB I10 pE€3yJibTaTaM 5KCIIEPpUMCHTA C
HCII0JIb30BAHUEM OIIOPHBIX CJIOB.

DopMynHpOBaHUE C TOMOIIBIO MEJArora 1 BBITIOTHEHHE
npaBmiI Oe30macHoil paboTH B 1abOpaTopuy IpH
HCIIOTb30BaHIN XUMUYECKOH TTOCYIbI X 000pyI0BaHHSI.

Hcnonws3zoBanue 1IPpU BBITIOJIHEHUHN y‘le6HBIX SaﬂaHI/Iﬁ nB
Tponecce I/ICCHeZ[OBaTCHBCKOﬁ ACATCIIBHOCTU HAYYHO-
HOHy.HSIpHOﬁ JIATEPATypbl XUMHUYECCKOI'O COACPIKAHNA,
CIIpaBOYHbIC MaT€pHaibl, pECYPChI HHTCpHCTa,
OCYHICCTBJICHUE BBI60pa o PyYKOBOJACTBOM Ii€arora.

BricTpanBanye pa3BEpHYTHIX MMCEMEHHBIX W YCTHBIX OTBETOB
C oropoi Ha MH(OPMAIIHIO U3 yUeOHHUKA U CITPaBOYHBIX
MaTepuajoB, TPAMOTHOE HCIIOIb30BaHIE M3Y4EHHOTO
MOHATHHHOT O ammapara Kypca XUMHH C HCIIOIb30BaHHEM
TUTaHa, OTIOPHBIX CIIOB, aJITOPHTMA.

Pasgen 3. llepuoandeckuii 3aKkoH u [lepuogndeckas cucTeMa XMMHUYeCKHX 31eMeHTOB /1. U. MeHAe1eeBa.
CtpoeHue aTOMOB. XMMU4YeCKasi CBA3b. OKUC/INTE/IbHO-BOCCTAHOBUTE /IbHbIE peakuuu (15 4)

Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoaunueckasn cucrema
XUMUYECKUX 3/1IeMEHTOB

A. U. Menpene-eBa. CtpoeHue
atoma (7 4)

[lepBble MONBITKH KJaccuPUKaL LU
XUMHYECKHUX 3J1IeMeHTOB. [loHdaTHe 0
rpynnax CXoJHbIX 3JIEMEHTOB
(1e/104HBIE U LeJI0YHO3eMeJIbHbIe
MeTaJlJlbl, FaJIOTeHbl, UHEPTHBIE ra3bl).

*J1eMeHTbI, KOTOpbIe 06pa3yoT
aMdoTepHbIe OKCUJBI U THIPOKCUABL*

[leproanyeckuii 3aKoH U
[leproau-yeckast cucTeMa XMMHUYECKUX
asnieMeHTOB /I. U. MeHnzeneesa. [leprogpl,
rpynnbl, noArpynnsl. ®usndeckun
CMBICJI TIOPSIIKOBOTO HOMePa 3JIEMEHTA,
HOMEPOB MePUO/A U TPYIIIHL.

Ctpoenue aToMoB. COoCcTaB aTOMHBIX
anep. *U3oTonbl.* JJIEKTPOHBL.
CTpoeHHUe 3/1IeKTPOHHBIX 000J104eEK
aTOMOB NepBbIX 20 XUMUYEeCKUX
ajieMeHTOB [leproanyecKoi cCUCTeMBI
Jl. 1. MengeneeBa.

XapaKTepHucTHKa XUMHUYeCKOro
3JIeMeHTa I10 ero MOJIOXKEHHIO B
[lepuoaunueckoii cucreMe

Jl. 1. MengeneeBa.

*3aKOHOMEPHOCTH U3MeHEHHs CBOICTB
3J1eMEHTOB MaJIbIX IEPHOJO0B U IJIaBHBIX
HOJATPYII B 3aBUCUMOCTH OT aTOMHOT'O
(mopsizkoBoro) HomMepa.*

*3HavyeHue [leproanyecKoro 3aKoHa

u [lepuoandeckoi cUCTEMbI
XUMHUYECKHX 3JIEMEHTOB /J1s1 Pa3BUTHA
HayKU ¥ npakTuku. [l. U. MenzeneeB —
y4E€HBIH, eJjaror v rpax/iaHuH.*

JAemoHcTpauumn

KopoTkonepuonHas u
JUIMHHOTIepUorHast GopMbl
[lepronyeckoi cUCTEMbI XUMUYECKUX
anemeHTOB /I. 1. MeHpeeeBa.

O3HaKOMJIEHHE C 06p33Ll3MI/I MEeTaJJIOB

PackpbIBaTh CMBIC/ IEPUOANYECKOTO 3aKOHA MO/
PYKOBOJCTBOM IeAarora.

[ToHMMaTh CylecTBOBaHUE TEPUOANYECKON 3aBUCUMOCTH
CBOWCTB XUMHUYECKHUX 3J1eMEHTOB (U3MeHeHHe PaiuyCcoB
aTOMOB U 3JIEKTPOOTPULIATEJbHOCTH) U UX COeAUHEHUH
OT IOJIOXKEHHS B IEPUOANYECKOH CHCTEME U CTPOEHHUS
aToMa C UCII0JIb30BaHUEM CXeM U TaGJIHIL.

YcTaHaBIMBATh CBSI3b MEX/Y IT0JIOXKEHHEM 3/1eMeHTa B
IIepHUOJUIeCcKON CUCTEeMe U CTPOEHUEM ero aToMa
(cocTaB u 3apsz sA/pa, 0611ee YUCJI0 3JTEKTPOHOB U
pacnpe/iesieHYe UX 110 3JIeKTPOHHBIM CJIOSIM) IO 06pasiy.

[IporHo3upoBaTh XapakTep U3MeHEHUs CBOWNCTB
3JIEMEHTOB U UX COeJIMHEHHUH 10 IpyIaM U epuojam
[lepyoanyeckoii cUCTEMBI C TOMOLIBIO IeJlarora.

XapakTepu30BaTh XUMHUYECKHE 3J1eMEeHTHI ITePBBIX TPEX
[IePHO/I0B, KK, KaJIbLHS 110 UX MOJ0KEHHIO
B [lepuoauueckoii cucreme /. U. MenpeseeBa.

CnepoBaThb npaBu/iaM 6e30MacHOM paboThl B 1ab0OpaTOPUU
IPH UCII0/1b30BAHUH XUMUYECKOH MOCY bl U
060py0BaHHUS 110/, KOHTPOJIEM [leJjarora.

BbicTpauBaTh pa3BépHyTble MMCbMEHHbIE U YCTHBIE
OTBETHI C OIOPOX Ha UHPOPMALHIO U3 yYeOHUKA U
CNPaBOYHBIX MaTepHaJI0B, TPaMOTHO HCNO/Ib30BaTh
M3y4eHHbIA MOHATUHHBIN annapaT Kypca XMMHUH 1ocJie
CTPYKTYPHPOBAaHHs MaTepHaJia C UCI0Ib30BaHUEM
KJIMILIE.

HWcnosib30BaTh MpY BBIMOJTHEHUH yUe6GHBIX 33/IaHUHI
TEeKCThI yUe6HUKA [T0CJIe CTPYKTYPHUPOBAHUS MaTepHaa,
cnpaBouyHble MaTepuaJbl ([leproaudeckyto cuctemy
XUMUYeCcKUX 31eMeHTOB /[. U. MeHiesieeBa, Tabauny
PacTBOPUMOCTU KHUCJIOT, OCHOBAaHUH U COJIel B BOJie,
3JIEKTPOXUMUYECKUH PsiJ| HANPSPKEHUHM MEeTaJlJIOB).

Hcnosib30BaTh NpH BHINOJHEHUH YYe6HBIX 3aJaHUH U B
Hpoliecce UCCIe0BaTENbCKOM JesITeIbHOCTH HAy4YHO-
HOMYJIIPHYIO INTEPATYPY XUMUYECKOTO COJlePIKaHMUS,
CIpaBOYHbIe MaTepUaJibl, pecypcbl UHTEpHeTa noj,
PYKOBOJCTBOM IleAarora



Tema 9. Xumunueckas cBasb.
OKucnutTenbHo-
BOCCTAaHOBUTE/IbHbIE peakuumn

(84)

9 KUIACC

W HEMeTaJlJIOB.

Na6opatopHble U NpaKTMueckue pabotbl
JlabopaTOpPHBIH OTbIT:

B3aumo/ielicTBUE IUPOKCH/IA IIUHKA C
pacTBOpaMu KUCJIOT U LieJiouen

*JJIEKTPOOTPUIIATETbHOCT* aTOMOB
XUMHUYECKHUX 3JIEMEHTOB.

XuMH4ecKasi CBA3b (MOHHas,
KOBaJIEeHTHasI TOJIIpHAs U KOBaJIEHTHas
HemnoJIsIpHasi).

CTeneHb OKUCJIEHUS.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu (OBP). [Ipouecchl okucaeHUs U
BOCCTaHOBJIeHUsI. OKHCIUTENN U
BOCCTaHOBHUTEJIH.

AemoHcTpauumn
OKUCIUTENbHO-BOCCTAHOBUTE/IbHBIE

peakLUU: ropeHue, peakLiuu
pas3/ioKeHHs, CoeJUHEHU

PackpbIBaTh CMbIC/ U3y4aeMbIX TOHATUH MO/,
PYKOBOJZICTBOM Ilefiarora.

OnpeieIITh BUJ, XMMUYECKOM CBSI3U B COEJJTUHEHUHU C
HCIO0JIb30BaHUEM CXEM.

Onpe/ie/IsiTh CTENEeHb OKUC/IEHUSI XUMHYECKOT0 3JIEMEHTA
1o popMyJie ero coeIMHEHU C UCM0JIb30BAHUEM
ajropuTMa.

OnpezensiTb 3/IeMEHT (BeIECTBO) — OKUCJIUTEJDb U
3JieMeHT (BellecTBO) — BOCCTAHOBUTEJIb.

O6BACHATD CYLIHOCTb POLIECCOB OKUCIEHUSA U
BOCCTaHOBJIEHUS.

CocTaBJIAITh 3/IEKTPOHHBIN GaJIaHC € YYETOM YHUCIA
OT/IQaHHBIX U IPUHSATHIX 3J1EKTPOHOB.

CocTaB/IATb ypaBHEHHE OKUCJIUTEJBHO-
BOCCTAHOBHUTEJIbHOM peakIMu [0 aIrOPUTMy pa3bopa
OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHOM peaKIUH.

HWcnosib30BaTh MpY BBINOJTHEHUH yUeOHBIX 3aJaHUI
TEeKCThI yUe6HUKA [10CJIe CTPYKTYPHUPOBAHUS MaTepHasa,
CIpaBOYHbIE MaTepUaJIbl (IEPUOAUIECKYIO CUCTEMY
XUMUYeCcKUx 3;1eMeHTOB /I. U. MeHiesieeBa, Tabauny
PacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIeH B BOJE,
3JIEKTPOXUMUYECKUH psiJ| HANIPSPKEHUHA MEeTaJlJIoB).

(2 4 B Henento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsI)

IIpumepHbIe TeMbl,
pacKpbIBaOIIMe JAHHBII
pa3aeJ NporpaMmai,

U KOJIUY€eCTBO YaCOB,
OTBOAUMOE HA MX U3yYeHuUe

OcHoBHOe coxep:kaHue

OcHOBHBIE BU/IbI JeITEJILHOCTH
o0yyaommxcst

Paspen 1. BemecTBo U XuMu4yeckue peaknuu (17 4)




IloBTOpEHME U YTJIYG/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 kyiacca

(54)

[Tepuoauyeckuii 3akoH. [leproanyeckas cuctema
XUMUUYecKUx 37ieMeHTOB /l. . MeHgeneeBa. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTHU B U3BMEHEHUHU CBONUCTB
XUMUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUO/0B, KaTusl,
KaJIbI[MSI U UX

COeJJMHEHUN B COOTBETCTBHUM C MOJIOXKEHUEM 3JIEMEHTOB
B IEPUOJAUYECKON CUCTEME U CTPOEHHUEM UX ATOMOB.

Knaccudukanus 1 HOMeHK/IAaTypa HeOpraHU4yecKux
BelleCcTB (MeX/yHa-po/iHasl U TPUBHAJIbHAS).
XUMHUYECKUE CBOMCTBA BEIECTB, OTHOCSALIUXCS K
pa3/IMYHBIM KJIaCCaM HEOPraHUYECKUX COeJUHEHUH, UX
reHeTHYecKasi CBs3b HEOPraHUYeCKUX BELECTB.

CTpoeHHe BelleCTBa: BU/bl XUMUYECKOHN CBSI3U U THUIIbI
KPHUCTAJIJINYECKUX PEIETOK. *3aBUCUMOCTb CBOMCTB
BEIECTB OT UX CTPOeHuUs.*

JleMoHCcTpanuu

1. Mojie/11 KpUCTaLJIMYeCKHX PEIIETOK HEOPraHUYe CKUX
BelleCTB.

2. KopoTkonepuoHas U JJIMHHONIEPUOIHASA GOPMBbI
[lepuoanvecKon CUCTEMbI XUMUYECKUX 3JIEMEHTOB
. U. MengeneeBa

XapakTepu30BaTb XUMHUYECKHeE 3JIeMEHThI
NepBbIX TPEX ePUOA0B, Kaaus U
KaJIbLYs [10 UX N0JI0XKEHHUIO0
B [lepuoanyeckoii cucteMe
JI. U. MeHiesieeBa c onopoii Ha
QJITOPUTM.

KitaccupunupoBaTh ¥ Ha3blBaTh
HeOopraHUYeCKHe BelleCTBa U3yYeHHbIX
KJIACCOB C ONOPOM Ha CXeMY, TabJIULy
pacTBOPHUMOCTH.

OnuchIBaTh 061[1E XUMHYECKHE CBOKMCTBA
BellleCTB Pa3/IMuHbIX KJIACCOB,
NOATBEPXKAATh CBOMCTBA MpUMEpPaMU
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX
peakuuii c oopoi Ha CXeMy.

OnpeiensiTh BUJ XMMUYECKON CBSI3U U THUII
KPHUCTA/NIMYECKON PELIETKH BellleCTBa C
ONOpOH Ha CxeMy.

[IporHo3upoBaTh CBOWCTBA BEIECTB B
3aBHCHMOCTH OT UX CTPOEHHUS T10CIIe
[Ipe/iBapUTENLHOr0 pa3bopa.

BbIcTpanBaTh pa3BépHyThle MHCbMEHHbIE
U YCTHBIE OTBETHI C OIOPOM Ha

nHdopMalHIo U3 yueOHUKA U
CNpaBOYHBIX MaTepHaJ/I0B, TPaMOTHO
UCI0J/Ib30BaTh U3y4YeHHbIH NOHATUHHBIN
anmapat Kypca XMMHUH.

HWcnosib30BaTh NPH BbIIOJHEHUH Y4EOHbIX
3aJlaHui U B Ipolecce
HCCJIeI0BaTEe/IbCKOM eI Te/IbHOCTH
HAy4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COZIePKaHHUs], ClIPABOYHbIE
MaTepHaJibl, pecypcbl UHTepHeTa Moz
PYKOBOJCTBOM IeJarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHUYECKHUX peaKui

(44)

Krnaccudukanus XuMU4ecKUX peaKkyui 1o pa3jinaHbIM
NpHU3HaKaM (10 YUCJIY U COCTAaBY yYacTBYIOIUX B
peakIyy BellecTB, *1no TernygoBoMy 3¢ deKTy, no
M3MeHEeHUIO CTelleHel OKUCIeHHUA XUMUYEeCKUX
3JIEMEHTOB, 10 06PAaTUMOCTH, 110 yYaCTHIO
KaTanusartopa).*

*JK30- U IHAOTEPMUYECKHE PeaKIINH, TEPMOXUMUYECKHE
ypaBHeHUs. [IOHATHE 0 CKOPOCTH XUMUYECKOH peaKuu.
[TIoHsITHE O TOMOTEHHBIX U [eTePOTeHHBIX PEaKIUIX.
[ToHsiTHE 06 06pAaTUMBIX

)44 Heo6paTI/IMbIX XUMHUYECKHX peaKIUAX. [lousiTHe o
XUMHUYE€CKOM paBHOBECHUHU. (DaKTOpr, BJIMAKOLIKWE HA
CKOPOCTb XUMUYEeCKON peaKL Uy U I10JIOKEHH e
XMMHUYECKOro paBHOBeCI/IH.*

OKHC/IUTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKI[ MU
(3/1eKTPOHHBIH 6a/1aHC OKUCIUTENBHO-
BOCCTAHOBUTEJIbHOH peakIuu).

JleMOHCTpauuu

1. 3aBUCHMOCTb CKOPOCTU XUMHUYECKOW peaKLUU OT
Pa3JIMYHBIX GAKTOPOB.

2. BOB,ELEI;'ICTBPIG KaTaJiIu3aTopa Ha CKOPOCTb XUMUYECKOHN
peakKnuu.

3. [IpuMepbl HEO6PATUMBIX M 06PATUMBIX PEAKIUH.

4. CMelieHUe paBHOBECHSI XUMUYECKON peaKLUU.

BeruucieHus

PackpbiBaTb CMBIC/ H3y4aeMbIX TOHATUH
U IPUMEHSATb 3TH NOHATHUA IIPU
ONMCAaHUU CBOMCTB BelleCTB U UX
NpeBpalleHUM.

KinaccupunupoBaTh XMMHUYECKHE peaKLIUU
10 Pa3/IMYHbIM IPU3HAKAM.

YcTaHaBIMBATh 3aBUCHMOCTb CKOPOCTH
XUMHUYECKOH peaKI My OT Pa3JIUYHbIX
bakTOpOB 110/ PYKOBOACTBOM YYUTEJIA.

[IporHo3upoBaTh BO3MOKHOCTH
NpOTeKaHUsA XMMHUYEeCKUX NpeBpaleHuI
B Pa3JIMYHBIX YCIOBUSAX 10CTIE
npe/iBapUTebHON pabOThI.

OnpeaensiTb OKUCJIUTEJDb U
BocctaHoBUTe b B OBP.

CocCTaBJISITh 3/IEKTPOHHBIN GaslaHC
peaKIum.

[Ipor3BOAUTH BBIYMCIEHHS 110
XUMHYECKHUM YPaBHEHHUSM 110
aJITOPUTMY.

BricTpanBaTb pa3BépHyThIe MUCbMEHHbIE
Y YCTHBIE OTBETHI C OOPOH Ha
HH}OpMaLHUIO U3 yYeOHUKA U
CIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUINHBINA
anmapar Kypca XMMUHU I0cjie
NpeJBApUTEJLHOTO CTPYKTYPUPOBaHUS




— KOJIM4YeCTBa BelleCTBa, 06'bEMa 1 MaCChl peareHToB
HJIA IPOAYKTOB 110 YPaBHEHUAM XUMHUYECKUX peaKLlI/Iﬁ

MaTepHaJia.

HWcnosib30BaTh NPH BBINOJHEHUH Y4€6HBIX
3aZlaHUH U B Iporecce
UCCJIEI0BATEbCKOM JIeATEIbHOCTH
HAy4YHO-NONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COZIePrKaHUs], CIPABOYHbIE
MaTepuaJibl, pecypcbl UHTepHeTa noce
KOHCYJ/IbTAl|1U C 1e1arorom.

Tema 2. d1eKTpOIMTUYeCKasA
Aucconmanus. XuMu4ecKue
peakuuy B pacTBOpax

(84)

Teopust 3/IEKTPOJUTHIECKON AUCCOLUALUH.
JJIEKTPOJIUTHI U HEAJIEKTPOJUTHI. KaTHOHBI, aHUOHBI.
*MexaHH3M AUCCOLIMALIUY BEI[ECTB C Pa3JIUYHbIMHU
BU/IJaMH XUMHUUYeCKOU cBs3U. CTeneHb JUccoldanuu.*
CubHbBIE U c/1abble 3J1eKTPOJUTHI.

Peak1ivv HOHHOT'0 06MeHa, YCJI0BUS UX TPOTEKaHUS.
MoHHbIe ypaBHeHUS peaK .

XUMHYecKue CBOMCTBA KMC/IO0T, OCHOBAaHUM U COJIEH B
CBeTe NpeJicTaBJIeHUH 00 3JIEKTPOJUTHYECKOH
auccouunanuu. Cpesia pactBopa. [losiTue o rugposiuse
coJielt.

KauecTBeHHbIe peaKl|MH Ha KATHOHBI

Y aHUOHBI : XJIOpUJ-, 6pOMUJA, HO3UJ-, CyIbdaT-,
Kapb6OHaT-, cuIUKaT-¢$ocdaT- aHUOHBI, THPOKCHU/L-HOHBI
KaTHOHbI aMMOHMUSA, MarHus, KaJIblius, aJIIOMUHNUS,
»KeJse3a 2+, 3+, IMHKA, IPUCYTCTBYIOLIME B BOJHBIX
pacTBOpax..

JleMOHCTpauuu

JdJieKTpUYeckas IPOBOJUMOCTb PAaCTBOPOB BelleCTB;
JIBIDKEHHE HOHOB B 3JIEKTPUYECKOM MOJIe.

OMNBITHI, WIIIOCTPUPYIOLHE IPU3HAKH IPOTEKAHUS
peak il HOHHOro 06MeHa.

OnbITHI 110 ONIpe/ie/IEHHI0 CPe/ibl B PACTBOPax Cosiel
(x710pHJa HATPUS, KApOOHATA HATPHUS, XJIOPH/A [TUHKA).

JlaGopaTopHbIe M IPAKTHYeCKHe
pa6oTsl

JlaGopaTOPHBIH OIBIT:

Ne8Peakunu HOHHOTO 06MeHa B paCcTBOpax
3JIeKTPOUTOB: cyabdaTa Meau(1l)

)4 H.[éflO‘{I/I, Kap60HaTa HATpuda U COJITHOM KHCJIOTHI,
peaknuda HeﬁTpaJ’IHBaHHH MexAy ripOKCUI0M KaJlud U

COJISTHOM KMCJIOTOM.

Ne9. KauecTBeHHble peakLum Ha MOHbI B PAcTBOpE.

[IpakTHyeckas pabora:

Ne 1. PemreHue skcnepyuMeHTalbHBIX 3324 110 TEME.
BbruucieHus

— I10 YPABHEHUAM XUMHUYECKUX pealc]_mﬁ

PacKpbIBaTb CMbIC/I U3y4aeMbIX TOHATHH,
a TaK)ke CMbICJI TEOPUH
3JIEKTPOJIUTHYECKOH AUCCOLUALIUH C
OTIOPOM Ha CXEMBI.

OO6'BACHATb NPUYUHBI 3JIEKTPOIIPOBOJI-
HOCTH BOJIHBIX PaCTBOPOB C IOMOI[bIO0
nejarora.

CocTaBJIAATh YpaBHEHUS JUCCOLMALIUU
KMCJIOT, 11ieJIoUel U coJieH, MoJIHbIe

Y COKpall|éHHble HOHHbIE ypaBHEHUs
XUMHUYECKHUX peaKLUi HOHHOT0 06MeHa.

[11aHMpOBATD U OCYLIECTB/IATh HA
IPaKTHKe XUMUYECKHEe SKCIIEPUMEHTBI,
IPOBOAUTH HAGJIIOIeHUS, Jie1aTh
BBIBOJIbI 110 Pe3yJ/IbTaTaM 3KCIepUMEeHTa
nocJie peiBapuTeJbHON paboThL.

CrnenoBaTh NpaBUIaM 6e30NaCHON paboThI
B JIaGOPATOPHH MPU UCIOIb30BAHUN
XUMUYECKOH MOCYAbI U 060pyA0BaHUSA
110/ KOHTPOJIEM T1e/larora.

HpOI/I3BO,E[I/ITb BBIYHCJIEHUA 110
XUMHWYECKHM YPaBHEHUAM.

BricTpanBaTh pa3BépHyThIe MHUCbMEHHbIE
1 YCTHBIE OTBETHI C OTIOPO Ha
nH}OopMaLHIO U3 yYeOHUKA U
CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUINHBINA
anmapar Kypca XMMUHU 10cjIe
peJBapUTELHOTO CTPYKTYPUPOBAaHUS
MaTepuaJa.

Hcnosib30BaTh NPH BBINOJHEHUH Y4e6HBIX
3aZlaHUH U B Iporiecce
HCCJIeIOBATEbCKOH JIeATeIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHYECKOTO COZIeprKaHHUs], CIPABOYHbIE
MaTepuaJibl, pecypcbl UHTepHeTa noce
KOHCYJIbTal[1H C 1e/1arorom.

Paspen 2. HemeTa/ulbl M UX cOeAMHEHUS (24 4)




Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3sieMeHTOB VIIA-rpynnel.
T'anoreHsl

(44)

O61as xapaKTepUCTHKA rajaoreHoB. 0COGEHHOCTH
CTPOEHHMsI AaTOMOB 3THX 3/IEMEHTOB, XapaKTepHbIE JJIsT
HUX CTeNEHU OKUCIeHust. CTpoeHHe U pusnveckre
CBOWCTBA MPOCTHIX BELl|eCTB — raJIoreHoB. XUMUYeCKHe
CBOWCTBaA Ha MpUMepe xJIopa (B3auMOoJeHCTBYE C
MeTa/l/laMH, HeMeTaJlIaMu (BOJOPO/JOM U
KucjaopozoM),*wenodyamu*). XsopoBogopoa. CossiHast
KHUCJIOTa, XAMHYECKHEe CBOUCTBA, *oiyyeHue™,
npuMeHeHHe. KauecTBeHHbIE peaKIK Ha raJoTeHU -
HOHBL */lelicTBHe XJIOpA M XJIOPOBOJ0PO/a Ha OpraHU3M
yeJsioBeKa.* BaxHel1IMe XJI0pU/IbI U UX HAX0XK/EHUE B
IpUpPOJE.

JleMoHcTpanuu
BuaeomaTepuanbl: raJjioreHbl U UX COeJUHEHHU.

06pasibl XJT0PUIOB.

JlaGopaTopHble U IPAKTU4YECKUE PaGOThI
JlabopaTOPHBIM OMBIT:

Pacro3sHaBaHue XJI0PU/-HOHOB.
[IpakTHyeckas paboTa:

Ne 2. [TosiyyeHue COJIAHON KUC/IOTDI, U3y4eHHe eé
CBOWCTB.

Beruucienus

110 YpaBHEHUSIM XUMHYECKUX peaKIuil.

OOGBSCHATD OGLuHe 3aKOHOMEPHOCTH B
HW3MeHeHHH CBOMCTB HEMETAJLJIOB U UX
COEAPIHEHPII:I B IIpeJiejiax MaJlbIX
MepruoA0B U I'VIaBHBIX IOArPYIIIT
HepHOAI/I‘{ECKOﬁ CUCTEMbI XUMHU4YECKHX
3JIEMEHTOB C y‘{éTOM CTPOEHUA UX
ATOMOB C UCI10JIb30BAHHWEM CXEMBI.

XapaKTepu3oBaTb GpU3UYECKHE U
XUMHUYECKHe CBOMCTBA MPOCThIX
BELIECTB raJloreHoB (Ha MpuMepe XJ0pa)
U CJIOXKHBIX BELECTB (XJI0pOBOAOPO/A,
XJI0pUZA HATPHUS), CHIOCOOBI UX
MoJIy4eHUs], IpUMeHEeHHEe U 3HaYeHUe B
NpUPO/ie U XKU3HH YesI0BeKa I1ocie
CTPYKTYpHUPOBaHUsA MaTepHaJia.

OnpefensiTh raJoreHUi-uOHbI B pacTBOpe
C UCTII0JIb30BAaHHUEM TabOJIHLbI
"XapakTepHble peaKL{M1 Ha aHUOHBI".

[l1aHUPOBATh M OCYLIECTBJISATH Ha
MPaKTHKE XUMHUYECKHUE IKCTIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeH U, e/ IaTh
BBIBO/IbI 10 pe3yJibTaTaM 3KCIIEpUMeHTa
ocJie npe/IBapuTebHONU Pa6OTHI.

Tema 4. O6masa
XapaKTepUCTUKA XUMUYEeCKUX
asieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHu (5 4)

06111a XapaKTepHUCTHKa 3/1eMeHTOB VIA-IrpynmnsL
Oco6eHHOCTH CTPOEHUs aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble /I HUX CTelleHU oKucJeHus. CTpoeHue U
¢dusnyecKre CBONCTBA MPOCTHIX BEIeCTB — KUCJI0POJa
Y cepbl

AnnoTtponHsle MogUPUKALUU KUCI0POJA U Cepbl.
XuMuveckye CBOUCTBa cepbl. BsaumogelcTBue ¢
HeMeTaJlJIJaMH - BOJJOPO/IOM U KMCJIOPO/IOM, MeTa/lIAMH,
KOHIIEeHTPUPOBAHHBIMU a30THOU M CEPHOM KUCIOTaMU.
CepoBogiopo/, cTpoeHue, dusnudeckue

O6BACHATH 0011IME 3aKOHOMEPHOCTH
B U3MEHEHHH CBOKCTB 3J1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUHN
C Y4ETOM CTPOEHHS UX aTOMOB C OIIOPOM
Ha cxeMy "/i3MeHeHHe painycoB B
noArpymnmax”.

XapakTepu3oBaTb GU3NYECKHE
U XMMHUYeCKHe CBOMCTBA IPOCTOro
BelleCTBa Cephl U eé coeJUHEHUH
(cepoBoJiOpO/JA, OKCHUAOB CEPBI, CEPHOH
KHUCJIOTBI, Cy/1b$aTOB), CIOCOOBI UX




Y XUMHYeCKHe CBOMCTBA (KUCIOTHBIE U
BOCCTaHOBHUTeJIbHBIE). OKCHZBI Cepbl KaK
NpeJICTABUTENH KUCIOTHBIX OKCH/I0B. CepHasi KUCIOTA,
dusnyecKkure U XMMUYeCKHe cBOKCTBa (061ue Kak
npe/ICTaBUTEJIS KJIacca KUC/IOT U *crienududeckue*),
npuMeHeHHe. CepHUCTAsI KUCIOTA.

*XUMHUYeCKUe peaknuy, Jjiexalie B OCHOBe

MNPOMBILIJIEHHOT' O crocob6a noJjiydeHuda cepHoﬁ KHCJIOTHI.

AnnapaTbl ¥ IPOTEKAIHE B HUX IPOLECChI
(Ha mpuMepe NPOU3BO/ICTBA CEPHOU KUCJIOTHI).*

CoJiv cepHOM KHUCJIOThI, KaYeCTBEHHAs peaKL s Ha
cy1bdaT-HOH.

HaxoxxieHue cepbl ¥ €€ coeJTUHEHUH B IpHUpO/Ie.
*XUMHYecKoe 3arpsi3HEHNE OKPYKaKOILEeH cpe/ibl
COeIMHEHUMHU cepbl (KUCIOTHBIE TOXK/IU, 3arpsi3HEHHE
BO3/lyXa U BOZ0EMORB), CIOCO6I €0 MPeJ0TBpallleHUs.*

JleMoHCcTpanuu

Kosunekiuu (BujleoMaTepuasbl): cepa U eé coeIJUHEeHUS.

O6yrJiMBaHUe caxapa MoJi ieiCTBHeM
KOHLIEHTPUPOBAHHOU CEPHOU KUCJOTHI.

JlabopaTopHbIe U IpaKTHYeCKHUe PaGoThI
JlabopaTopHbIE OTbITHI:
O6Hapy»xeHue cybdpaT-NOHOB.

B3anmo/ieficTBUe pa36aBJeHHON CepHOM KUCIOTHI C
LIIMHKOM. BhIuMc/1eHus

10 ypaBHEHHUAM XUMHUYeCKHX peaKLui

INoJIy4yeHH4d, IpYUMEeHeHUue U 3Ha4YeHHne
B IpHUpOJE U XKU3HU YeJIOBEKa C 0H0p0171
Ha CXeMY U IlJIaH.

OnpenesiTh HAJMUYHKE CyJbdaT-UOHOB
B pacTBODE.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX
npo6JieM, CBSI3aHHBIX C IEPepabOTKOM
coeIMHEHUH cepbl IocJie
CTPYKTYpPHUPOBaHHs MaTepHaJa.

[I1aHUPOBaTh U OCYLIECTBJIATD HA
MPaKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
POBOAUTH HABIIOAEHUS, /ie/1aTh
BBIBO/IbI [10 Pe3yJIbTaTaM 3KCIIepUMeHTa.

CiieioBaTh NpaBU/aM 6€30MacHOM paboThl
B JIJaGOPaTOPHH NPU UCIOJIb30BaHUU
XUMHUYECKOU MOCy/1bl U 060Py0BaHHUs
M0/l PYKOBO/ICTBOM Ie/Iarora.

[Ipor3BOAUTH BBIYUCIEHHS 110
XUMHYECKHUM YPaBHEHHUSM 110
aJITOPUTMY.

Wcnosib30BaTh NPU BbIOJTHEHUH yUe6GHBIX
3a/laHUH TeKCThl yueOHKKa, CIpaBOYHbIe
MaTtepuassl ([lepuoanyeckyto cucteMy
XMMHYeCKUX 31eMeHTOB /I. U.
MeHjeieeBa, TabIUIy paCTBOPUMOCTH
KHCJIOT, OCHOBaHUM U CoJiel B BOJIE,
3JIEKTPOXUMHUYECKUH PsiJ| HANPsKeHU N
MeTaJlJIoB).

Hcnosib30BaTh MPU BHINOJHEHWH YY€OHbBIX
3aZlaHUH U B Iporiecce
HCCJIe/I0BaTeIbCKOM eATEbHOCTH
HaY4HO-TONYJIPHYIO JIUTEPATYPY
XHUMHUYECKOTO COIePXKaHHs, ClIPaBOYHbIE
MaTepuaJibl, pecypcbl UHTEpHeTa mociie
KOHCYJIbTAallMH C Iearorom




Tema 5. O61aa
XapaKTepUCTUKA XUMUYECKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUs

(74)

00611as XxapaKTepHUCTHKA 3/1eEMEHTOB VA-Trpynmnabl.
OCOGeHHOCTH CTPOEHUsI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /IS HUX CTENIEHU OKUCJIeHUS.

A3or, pacnpocTpaHeHue B Npupoje, GU3NUeCKUe U
XHUMUYeCKHe cBoHcTBa. KpyroBopor asoTa B npupoje.

AMMI/laK, ero (1)1/131/1'{ec1c14e U XUMHU4YECKHUe CBOﬁCTBa,
noJjiy4yeHve U npuMeHeHHe. Cosin dAMMOHHA, UX
(1)1431/1‘{6CKI/[E U XMMHU4YeCKHe CBOI\/‘ICTBa, IpUMEHEeHue.
KavecTBeHHas peaknrda Ha HOHbl aMMOHUA.

A30THasi KUCJI0Ta, eé GpU3nYecKre U XUMUYeCKHe
cBoMcTBa (0611IMe KaK NpeACTaBUTEI Kjlacca KUCJAOT U
*cnenquduyeckue*). *A30TUCTasA KUCA0TA.
HWcnosib30BaHWe HUTPATOB U COJIEN aMMOHUSI B Ka4yeCcTBe
MHHepa/bHbIX y100peHU.*

XUMHYECKOe 3arpsi3HeHUe OKpYKalollel cpesibl
COeJIMHEHUSIMU a30Ta (KUCJIOTHbIE JOXK/AH, 3aTpsA3HEHUE

BO3/1yXa, I04YBbI U BOZ0EMOB).

docdop, *annorponHsle Mogudukanuu pocdopa*,
¢duU3MYeCKHe U XUMUYECKHE CBONCTBA.

Oxcug, pocdopa(V) u pochopHas kucaoTa, dusndeckue
Y XMMHYecKHe CBOMCTBa, *nosyyeHue.* *KauecTBeHHas
peakius Ha ¢ochaT-uOHBL*

*Ucnosib3oBaHue ¢pochaToB B KAaYeCTBE MUHEPATbHBIX

yA06peHUH.* 3arpsisHeHHe TPUPO/HBIX BOJLOEMOB
docdaTamu.

JleMoHCcTpanuu
Kosneknuu: ¢ocdop u ux coesuHeHUs.

B3anMo/ielicTBUEe KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTBI C MEABIO.

JlabopaTopHbIe U IpaKTUYeCKUe PaGoThI
JlaBopaTOpHBI€E ONBITHI:
1. BsauMogencTBUe coJiell aMMOHUS C IIEOYbIO.

2. O3HaKOMJIeHHE ¢ 06pa3aMu a30THBIX U GOCPOpHBIX
yA0GpEeHUN.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHUe aMMUaKa, U3yyeHHe ero CBOMCTB.

Bouruucienus

10 YPaBHEHUAM XUMHUYECKUX peaKHI/Iﬁ

OOBACHATD 061IMEe 3AKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3J1eMEHTOB VA-
IPYIIIbI U UX COEJUHEHUH C Y4ETOM
CTPOEHHUsI UX AaTOMOB.

XapakTepusoBaTb GpU3HUYECKHE U
XUMHYECKHE CBOKCTBA MPOCThIX
BellleCcTB a3oTa U pochopa U ux
coeJMHEHUH (aMMHaKa, CoJiei aMMOHUS,
a30THOU KHCJIOThI, HUTPATOB, OKCHAA
¢docdopa(V) u pochopHOI KUCIOTHI,
¢docdaToB), cocobbl UX MOTYIEHUS,
HpUMeHeHNe U 3HaYEeHUE B IPUPO/ie
Y ’KM3HU YeJIOBEKA C UCN0JIb30BAHUEM
CXeMBI.

OnpefensiTb HOHbI aMMOHHUA U pocdaT-
HOHBI B PaCTBOPE C UCI0JIb30BaHUEM
Tab6/MLbl "XapaKTepHble peakIuy Ha
KaTUOHBbI U aHUOHBI".

OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX
po6JieM, CBSI3aHHBIX C HAX0XK/IEHHEM
coeiHeHUM a3oTa U pocdopa B
OKpy»Karoluel cpefie.

[I1aHUPOBATh U OCYLIECTBJISATD HA
MpaKTHUKe XUMHUYeCKHe IKCIIEPUMEHTHI,
MPOBOJIUTH HAGJIIO/IeHUS, IeJIaTh
BbIBO/IbI 110 pe3yJibTaTaM
3KCIepU-MeHTa.

CnenoBaTh NpaBU/IaM 6e30nacHON paboThl
B JIAGOPaTOPUU MTPU UCIIOTb30BAHUU
XUMHUYECKOU MoCyibl U 060PYA0BaHUS.

HpOI/ISBO,E[I/ITb BBIYHCJIEHUA 110
XUMHWYECKHUM YPaBHEHUAM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX
3aJlaHUH TeKCThl yueGHUKA, CIPaBOYHbIE
MaTepuaJibl (TepUOJUYECKYI0 CUCTEMY
XUMHYECKHUX 37eMeHTOB /l. U.
MeniesieeBa, TabJIMIy pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U COJieH B BOJe,
3JIEKTPOXUMUYECKUN PAJ, HAPAKEHU N
METaJlJIOB).

Hcnosib30BaTh NPH BbINOJHEHUH Y4e6HbIX
3aZlaHUH U B Iporiecce
HCCJIeIOBATEbCKOHN J1eATeIbHOCTH
Hay4YHO-TIONYJISPHYIO JIUTEPATYPY
XUMHUYECKOTO COZleprKaHHUs, CIPABOYHbIE
MaTepuaJibl, pecypcbl UHTepHeTa noce
KOHCYJ/IbTallMH C 11e/JaroroMm

Tema 6. O611ast XxapaKTepuc-
THUKAa XMMU4Y€CKHX 3/IEMEHTOB
IVA-rpynnbl.

Yr/iepoj v KpeMHU#l U uX
coeMHEeHUs

(84)

Yruepog, aJuioTponHble MogubUKaL K rpaduT, aaMas.
B3aumogecTBYE ¢ METAJIAMY, HEMeTaJIJIaMy,
KOHLIEHTPHPOBAaHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHe B IpUpoJie, GU3nudecKUe U
XUMU4YecKre cBorcTBa. Axcopbuus. Kpyropopot
yrJjiepoJia B IpUpo/ie.

Okcuzpl yriepoja, ux pusrndeckre U XMMUYeCKHe
CBOMCTBAa, UX ZIeICTBYE HA KHBbIE OPraHU3MBI,
MoJIyYyeHHUE U IpUMeHeHHe. *IK0JI0THYeCcKHe TPo6JIeMB,
CBsI3aHHBIE € OKcHIoM yriepoga(IV); runoresa
r7106a/IbHOTO MOTENJIEHUS KJIMMaTa; HapHUKOBBIH

adpdekT.*

YrosnbHas KUCI0Ta U €€ COJIH, UX (1)I/I3I/I'~IGCKI/IG )54
XHMMHUYECKHe CBOﬁCTBa, noJjiyyeHve ¥ IpuMeHeHue.
KavecTBeHHas peaknud Ha Kap60HaT-I/IOHbI.

OOGBACHATD 061I11Ie 3AKOHOMEPHOCTH
B U3MEeHEeHHHU CBOUCTB 3J1eMeHTOB IVA-
IPYIIIBI U UX COEJUHEHUH C YYETOM
CTPOEHUSsI UX aTOMOB.

XapakTepusoBaTb GpU3NYECKHE
Y XMMUYeCKHe CBOMCTBA MPOCTBIX
BELEeCTB YI/1epoJia U KpEMHUSA U UX
coeJuHeHUH (OKCHU/IOB YTJIEPO/a,
YTOJIbHOM KHUCJIOThI, KApOOHATOB,
OKCH/Ia KpEMHHUS, KpeMHHEBOU KHUCJIOTBI,
CUJINKATOB), CIIOCOGBI UX MOJTyYeHHS,
npUMeHeHHe U 3Ha4eHHe B IPUPOJie U
>KU3HU YeJsI0BEKa.

Onpefie1iTh KAPOOHAT- U CUJIMKAT-
HOHBI B PaCTBOpE.




*[lepBoHaYa/IbHbIE TOHATHSI 06 OpraHUYECKUX
BeIlECTBaX KaK 0 COeZJMHEHUSIX YTJIepo/ia: 0COGEHHOCTH
cocTtaBa U cTpoeHus. [IoHsITHE 0 6UOJIOTUYECKH BaXKHBIX
BellleCTBaX: JKHpax, 6eJKax, yrieBogax. MaTepuasbHoe
€IMHCTBO OPraHUYECKHUX U HEOPTaHUYeCKUX
coeiMHEeHUI.*

*KpeMHUH, ero pusnyecKkre U XMMUYeCKUe CBOKCTBA (Ha
npUMepe B3aUMOJeHCTBYs C META//IaMH U
HeMeTaJlJIJaMu), I0JIy4eHHe U IPUMEHEHHE B
3JIEKTPOHUKE.

*CoejMHeHUsI KpeMHMUA B Ipupo/e. 061ue
npejcTaBaeHus 06 okcujie kpeMHHUsA(IV) U kpeMHHeBOM
kucaoTe. CUIMKaThI, UX UCI0JIb30BaHUE B OBITY,
MeJUIMHe, IPOMBIIJIEHHOCTH. BaxkHe e
CTpOUTeJIbHble MaTepHaslbl: KepaMHKa, CTEKJIO, [lEMEHT,
6eToH, keJie306eToH. [Ipo6ieMbl 6€30M1aCHOTO
HCI0/Ib30BaHUsI CTPOUTEIbHBIX MaTEPHAJIOB B
MMOBCEJHEBHOM »KU3HU.*

JleMoHCcTpanuu

Mo/iesii KpUCTa/UIMIECKHX PELIETOK aMasa, rpaduTa,
MOJIEKYJIbI hyJIIepeHa.

Azncop611s pacTBOPEHHBIX BellleCTB aKTUBUPOBaHHBIM
yrsiém. [IpotuBoras.

BHLLeOMaTepI/laJIbI: CUJIMKATHaA NPOMBIIIJIEHHOCTD.

Mozes1 MOJIEKYJ1 OpraHU4YeCKUX BEIIECTB.

JlaGopaTopHbie U IPAKTUYECKHE PaGOThI
JlabopaTOpPHBIH ONBIT:

KayecTBeHHas peak1ya Ha KapOOHAT-HOH.
[IpakTHYeckye paboThI:

Ne 11. [losty4eHue yrjIeKMCI0TO ra3a U U3y4eHue ero
cBoMcTB. KauecTBeHHasi peakuysi Ha KApOOHAT-HOH.

Ne 12. PemneHue akcnieprMeHTa/IbHBIX 33124 110 TeMe
«HeMmeTannbl».
Bbruncienus
10 YpaBHEHHUAM XUMHUUYECKHX peaKL Ui, ecJid OJUH U3

peareHTOB /]aH B BH/Ie BOJJHOTO PacTBOpa C U3BECTHOM
MacCOBOM J10JIEM.

OGBACHATD CYLIHOCTb 3KOJIOTMYECKUX
npo6JieM, CBSI3aHHBIX C HAX0XK/IEHHEM
YTJIEKUCJIOrO ra3a B OKpYKalollel cpeje.

HJIJI}OCTpPIpOBaTI) B3aWMOCBA3b
HeOpraHn4eCKux COGAI/IHeHl/Iﬁ yrjiepoja
" OpraHU4YeCKUX BelleCTB 1101
PYKOBOACTBOM y4YUTEJIA.

[l1aHUPOBATh U OCYLIECTBJISTH Ha
MPaKTHKE XUMHUYECKHUE IKCIIEPUMEHTHI,
MPOBOAUTD HAGJIIOIeH U, ies1aTh
BBIBO/IbI [10 pe3yJibTaTaM 3KCIIEpUMEeHTa
nocJie npeJiBapuTebHONU PaboThI.

CiieioBaTh paBU/aM 6€30MacHOM paboThl
B JIaGOPaTOPHUH NPU UCIOJIb30BaHUU
XUMHUYECKOU MOCy/1bl U 060PYI0BaHUSI.

Hcnosib30BaTh MPU BBIMOJIHEHUH YYeOHBIX
33/IaHUM TEKCThI yUeGHUKA, CIPAaBOYHbIE
MaTepuasbl ([lepuoaudecKyro cucTeMy
XUMUYECKHUX 37eMeHTOB /l. U.
MeHiesieeBa, TaGJIMIy paCTBOPUMOCTHU
KHCJIOT, OCHOBAHUM U coJiel B BOJie,
3JIEKTPOXUMHUYECKUM PsiJ| HANPsKeHU N
MeTaJlJIOB) 1OcJie KOHCYJIbTalUH C
neJaroroMm.

Wcnosib30BaTh NPU BbINOJTHEHUH yUe6GHbIX
33/IaHUM U B IIpoliecce
HCCJIe/I0BAaTe/IbCKOU IeATEbHOCTH
Hay4HO-NONYJIAPHYIO JIUTEPATYPY
XHMHUYECKOTO COJIep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHETa nocie
KOHCYJIbTAL[UH C I1eJaroroMm.

Paspen 3. MeTasuibl ¥ X coeauHeHus (20 u)

Tema 7. O611He cBOMCTBaA
METa/L/IOB

(44)

061as XapaKTepPUCTHKA XUMHUYECKHX 3JIEMEHTOB —
MeTaJlJIOB Ha OCHOBAHUU HX [T0JIOKEHHUS B
[leproanyeckoil cucTeMe XMMHUYECKUX 3/IEMEHTOB

. U. MeHzenieeBa u cTpoeHUs aTOMOB. CTpoeHue
MeTaJlJI0B. MeTasin4ecKast CBA3b U MeTa/lInYecKas
KpUCTA/IMYECKas pelléTKa. JJ1eKTPOXUMUIECKUH psaf,
HanpsKeHUH MeTa/10B. PU3ndyecKre U XUMHUYeCKHe
CBOHCTBA MeTa10B. *0611He CIOCOOBI TOJIyYeHUS
MeTaJlJI0B. [IoHATHE 0 KOPPO3HH METAJJIOB U OCHOBHBIE
CroCco6bI 3aIUTHI OT KOPPOo3uH. CI/1aBbl (CTaJb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHUe B GbITY U
MPOMBIIIJIEHHOCTH. *

JleMoHCcTpanuu

O3HaKoOMJIEHHE C 06pasuaMH METaJlJIOB Y CIIJIaBOB, UX
Cl)I/IBI/I‘{ECKI/IMI/I CBONCTBAMU.

MO,E[eJ'lI/I KPUCTAJIJINYECKUX peLL[éTOK MeTaJlJIOB.

BI/I,CLEOMaTepI/IaJ'IbI: KOpPpPO3HA MeTaJIJIOB.

JlaGopaTopHbIe U MPaKTUIeCKue PaboThl

PackpbIBaTh CMBIC/ U3y4aeMbIX TOHATHI
U IPUMEHSATb 3TH NOHATHUSA IIPU
ONMCAaHUU CBOMCTB BELIECTB U UX
npeBpaLleHUM.

O6'BACHATh O6H.H/Ie 3aKOHOMEPHOCTHU B
W3MEeHEeHHUH CBOMCTB 3JIEMEHTOB-
METaJIJIOB K UX CO(-),E[I/IHeHI/Iﬁ C y‘IéTOM
CTPOEHUA UX aTOMOB.

XapakTepu30BaTb CTPOEHHE METAJLJIOB,
oburye pu3nuecKre U XUMUYeCKHe
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 06IIHE CIOCOOBI
HOJIyYeHHUs] MeTaJLJIOB MOCJIe
CTPYKTYPHUPOBAHHUS MaTepHaa.

CreoBaTh NpaBU/IaM 6e30MacHOM paboThl
B J1ab0paTOPHH NPHU UCI0JIb30BaHUU

XHUMHYECKOH MOCyibl U 060PYA0BaHMUS.

HpOI/I3BOAI/ITb BBIYHCJIEHUA 11O




JlabopaTOpHbIE OMBITHI:
0O3HaKOMJIeHHE C 06pa3LaMH CIJIABOB METAJIJIOB.

3aBHUCHUMOCTb CKOPOCTU peaKLMM MeTaJljla C KUCJIOTON
OT NPUPOJbI MeTasljla.
BeruucieHus

— 10 YPAaBHEHUAM XUMHUYECKUX pea}cum?l, €CJIM OAUH U3
peareHToB COAEPXKHUT NPpUMECHU

XHUMHYECKHUM YPABHEHUAM.

Wcnosib30BaTh MPU BbIMOJTHEHUH yUe6HbIX
3a/JJaHU# TEeKCThI yueOHUKA, CIPAaBOYHbIE
MaTepuasbl ([lepuonyecKyro CUCTEMY
XUMUYECKHUX 371eMeHTOB /l. U.
MeHjeieeBa, TabIUIy paCTBOPUMOCTH
KMCJIOT, OCHOBaHMI U COJiel B BOJIE,
3JIEKTPOXUMUUECKUU Psifl HAPSIKEHUI
MeTaJlJIoB).

Wcnosib30BaTh MPU BbIMTOJTHEHUH YUe6HbBIX
33/IaHUM U B IIpolecce
HccJie0BaTe/bCKOM AeITEIbHOCTH
Hay4YHO-TIONYJISPHYIO IUTEPATYPY
XUMHUYECKOTO COJIepKaHusl, ClIPaBOYHbIE
MaTepHasibl, pecypcbl UHTepHeTa nocie
npeJBapUTEIbHON KOHCYJ/IbTAI[UU C
neJarorom

Tema 8. BaxxHelmue
MeTaJlJIbl U UX COEeUHEHUS

(164)

Illesiounble MeTasLIbL [Tosi0XkeHUe B [leproanydeckoi
crUcTeMe XUMHYeCcKHUX 3jieMeHTOoB /I, Y. MeH/ieieeBa,
CcTpoeHHe aToOMOB. Haxok/1eH1e B IPUPO/IE.

dusnyeckue U XUMUYeCKUe CBOMCTBa (Ha mpuMepe
HaTpus U Kaaus). OKcUbl U THAPOKCH/IbI HATPUS U
Kasus. [IpyuMeHeHUe 1eJI0YHbIX METAJIJIOB U UX
COeIMHEHUH.

[lle1ouHO3eMe/IbHBIE MeTaJlJibl MArHUH U KaJbLWH,
cTpoeHue aToMOB. [losioxkeHue B [lepuouueckoit
cucTeMe XUMHUYecKux 3jieMeHTOB /[l. U. MeHeneeBa.
HaxoxzeHue B npupojie. Pusnyeckue U XuMU4eckre
cBOMCTBA. BaxkHelne coeiuHeHNS KalbLus (OKCUJ,
TUApPoOKCcU, coun). *JKEcTKoCTb BOZbI M CIOCOGHI eé
ycTpaHeHUs.*

Amomununil. [lonoxeHnue B [leprogudeckoil cucreme
XUMHYeCcKHUX 3J1eMeHTOoB /l. . MeHesieeBa, cTpoeHne
atoMa. HaxoxxzeHue B npupoze. Pusnueckue u
XUMU4YecKre cBorcTBa. AMPOTepHbIe CBONCTBA OKCHA U
TUJPOKCUA.

Keneso: cocrtas, cBoicTBa U nosy4yenue. [losoxeHue B
[lepyoanyeckoii cucTeMe XMMHUYECKUX 3JIEMEHTOB

. U. MeHzesieeBa, cTpoenue atoMa. HaxoxxeHue B
npupoge. Prusnvyeckre U XMMHUYECKHE CBOHCTBA.

OKcHAbl, TUAPOKCUABI U costu xkese3a(ll)
n xese3a(lll).

JleMOHCcTpauuu

B3auMogelicTBUe HaTpUd C BOLOM.

OkpallrBaHUe MJIaMeHH HOHAMU HATPUS U KaJlHsl.
OkpalulrBaHUe MJIaMeHU NOHAMHU KaJIbIIUSl.
B3auMo/ieficTBHe OKCH/Ia KaJIbIUS C BOJOH.

BujeoMaTtepuraibl: ropeHHe XeJsle3a B KUCJI0pOoJe U
XJIOpE.

JlaGopaTopHbIe U MPaKTUYecKUue paGoThl
Jla6opaTopHbIe ONBITHI:

O3HaKOMJIEHHe C 06paslaMy aJIlOMUHHS U ero CIJIaBOB.
AmdoTepHbIe CBOMCTBA THAPOKCH/A ATIOMUHUSL.
KauecTBeHHbIe peaKI[M1 Ha HOHBI XKeJle3a.

[TpakTHYyeckue paboThI:

O6BACHATH 0611I1E 3aKOHOMEPHOCTHU B
W3MEHEHUU CBOMCTB 3JIEMEHTOB-
MeTaJlJIOB B IPYIIax U UX COEJUHEHUM C
Y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTb GU3NIECKHE U
XUMHYEeCKHe CBOMCTBA NPOCThIX BEL|ECTB
MEeTaJIJIOB U UX coeJUHEHUH (OKCU/I0B,
TU/POKCU/IOB, COJIei) C OIIOpPOii Ha cxeMy,
CIIOCOObI UX NOJIyYeHHUs], IPUMeHeHHe U
3HavyeHUe B IPUPO/JE U XKU3HU YesI0BeKa.

Pacrio3HaBaThb C MOMOLIbI0 KaueCTBEHHbIX
peakuuil HOHbI MeTaJLJIOB (MarHus,
KaJIbLIMs, aJIIOMUHUS, LIMHK3, KeJte3a (2+),
)eJsie3a (3+), meau (2+) ¢
HCII0JIb30BAHHEM TabJIULbI
"XapaKkTepHble peaKLi1 Ha KATHOHBI".

[I/1aHUpOBaTh M OCYLIECTBJISATD HA
PAKTHKE XUMUYECKHE IKCIIePUMEHTEI,
IPOBOAUTH HAGJIIOAEHHS, [Ie/IaTh
BBIBO/JIbI [10 Pe3yJ/IbTaTaM 3KCIIepUMEHTA.

CrnenoBaTh NpaBuIaM 6e30MacHON paboThl
B JIaGOPaTOPUU NTPU UCIIOJIb30BAHUU
XUMHYeCKOH OCY/ibl U 060pYA0BaHMUS.

HpOI/I3BO,E[I/ITb BBIYHCJIEHUA 110
XUMHWYECKHM YPaBHEHUAM.

BricTpanBaTh pa3BépHyThble MUCbMEHHbIE
1 YCTHBIE OTBETHI C OTIOPO Ha
nH}OopMaLHIO U3 yYeOHUKA U
CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUNHBINA
anmnapar Kypca XHMHUH.

Hcnosib30BaTh NPU BHINOJHEHUH
y4eOHBIX 33JJaHUH U B ITpoLiecce
HCCJIeIOBATEbCKOH JIeATeIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPY
XHUMHYECKOTO COZIeprKaHHUs], CIPaBOYHbIE
MaTepuaJibl, pecypcbl UHTepHeTa noce
Hpe/iBapUTebHON KOHCY/IbTAL[UH C
nesarorom




Ne 13. PemreHue skcnepyUMeHTaIbHBIX 33/1a4 10 TeMe
«MeTasabl».

BeruucieHus

110 YpaBHEHUAM XUMHUYECKUX peaKuHﬁ.

Paspen 4. Xumus 1 okpyxamomias cpeaa (3 4)

Tema 9. BemiectBa 1
MaTepHaJibl B )KU3HHA
Yesi0BeKa

(34)

*HoBble MaTepuaJ/ibl ¥ TeXHOJIOTMU. BelecTBa 1
MaTepuaJibl B IOBCeHEBHOM H3HU YesioBeKa. XUMUS U
370poBbe. be3onacHoe UcMno/ib30BaHKE BelleCTB

Y XMMU4YeCKHX peaKl Ui B ObITY.

[Iprpo/iHble UCTOYHHKH YT/1€BOJ0PO/0B (YToJb,
NPUPOAHBIN ras, HePTh), NPOAYKTHI UX TepepaboTKH, UX
pOJib B 6BITY U TPOMBIIIJIEHHOCTH.

OCHOBBI 3K0JIOTUYECKOU IPaMOTHOCTU. XUMHUYECKOe
3arpsisHeHUE OKpYKatllel cpeibl (peiesbHO
JonycTuMasi KoHleHTpanus Beuects — [1/1K).
PoJib XMMUH B pellieHUU 3K0JI0THYeCKUX TPo6JieM.*

XapaKTepu30oBaTh POJib XUMUH
B Pa3/IMuHbIX cHepax AesITeTbHOCTH
Jo/iel, OCHOBHbBIE BEIeCTBa U
MaTepHaJibl, IPUMEHsIEMbIE B YKU3HHU
COBPEMEHHOTO YeJIOBEKa.

O6BACHATD yCJI0BUsI 6€30MaCHOT0
KCII0JIb30BaHMSsI BEIIECTB U XUMUYECKUX
peakiui B ObITY.

AHanM3UpoOBaTh U KPUTHYECKHU OLIEHUBATD
MHOOPMALHIO O BJUSHUU
HPOMBILIEHHOCTH, CEJIbCKOT0
X035IHCTBA, TPAHCIIOPTA U [JIp.

Ha COCTOSIHUE OKPY’KaIoLlIel cpesibl.

YMeTb OKa3bIBaTh EPBYIO IOMOLLb IPH
XUMHUUYECKUX 05KOr'ax U OTPaBJIEHUAX.

[IppHUMaTh yyacTHe B 06CYX/AeHUU
Mpo6JIEM XUMUYECKOUN U 9KOJIOTUYECKOUN
HaNpaBJICHHOCTH, BbICKAa3bIBAThb
COGCTBEHHYIO NO3UIIHIO 110 TpobJieMe U
npejJiaraTb BO3MOXHbIE IYTH eé
pelleHus ¢ onopoi Ha UHPOPMaLHMIO U3
y4yeOHHUKa U CIpaBOYHble MaTepHaJbl,
pecypcel MHTepHeTa.
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