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INOACHUTEJIbBHASA 3AIINCKA

®enepanpHas paboyas mporpaMma Mo XMUMHUHU JJIs 00ydaroIuXcs C 3a1eP>KKOH MCUXUYECKOTO
pasButusi (manee — 3IIP) Ha ypoBHEe OCHOBHOro oOIIero oOpa3oBaHMS IOJTrOTOBJIEHA HAa OCHOBE
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BarelbHOrO CTaHAapTa OCHOBHOTO 00mero obOpa3zoBaHUA
(ITpuka3z Munnpocsemenust Poccun ot 31.05.2021 1. Ne 287) (maee — ®I'OC O00), DenepanbHoii
aJIanTHPOBAHHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 001Iero 00pa3oBaHus Al 00ydaromIUXCs
C OrpaHHYEHHBIMHU BO3MOKHOCTAMH 310poBbs ([Iprka3 Munmpocserienus Poccuu ot 24 Hosiops 2022
r. Ne 1025), ®denepanbHOii pabodel mporpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHHs MO y4eOHOMY
npeamety «Xumus», OenepanbHON TPOrpaMMbl BOCIUTAHMS, C YYETOM paclpeesieHHbIX M0 KiiaccaM
poBepsieMbIX  TpeboBaHMM K  pe3ynbrataM  ocBoeHus — DenepanbHO  aJanTHPOBAHHON
00pa3oBareIpbHOM MPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs MJisi OOYyYarOMIMXCS C 3aJEPiKKOU
NICUXUYECKOTO pa3BUTHUS U DJIEMEHTOB COAEP)KAHUSA, MPEJICTAaBICHHBIX B YHHUBEpPCAIbHOM
Koaudukatope 1O XuMuW, KoHuenmuwm mpenojaBaHusi y4eOHOro mpenMera «XHWMHS» B
o0pa3oBaTeIbHBIX Opranuzaisax PO, peanusyronmx 0CHOBHbIE 00111e00pa30BaTeIbHbIE MPOTPAMMBI.

Yuebuplii npeamer «XUMHS» BXOAUT B MpeAMETHYIO obOmacth «EcTecTBeHHOHay4HbIE
npeaMeTsl». B cucremMe ecTecTBEHHOHAYYHOTO 00pa3oBaHMsl XUMUs KaK ydeOHBIN MpeIMEeT 3aHUMaeT
BaXHOE MECTO B MO3HAHWM 3aKOHOB MPHUPOJbI, (OPMUPOBAHMM HAYYHOW KapTHHBI MHUPA, CO3AaHUU
OCHOBBI XMMMYECKMX 3HAHHUH, HEOOXOAMMBIX IJIsi MOBCEAHEBHOW JKMU3HU, HABBIKOB 370pOBOIO U
0e30macHOTO JJIsi 4eJOBEKa U OKpyKarolleld ero cpeiasl oOpas3a JKM3HH, a TAaKKe B BOCHMTAHUU
9KOJIOTUYECKON KYJIBTYPHI.

YCHemHocTh U3y4eHHs] XUMHH CBsI3aHA C OBJIQJICHUEM XHUMHYECKUM SI3BIKOM, COOJIIO/ICHUEM
mpaBuwi Oe30macHOW paboOThl MpU  BHINOJHEHHUH XUMUYECKOTO JKCHEPUMEHTa, OCO3HAHHEM
MHOT'OUYHMCJIEHHBIX CBA3EH XUMHH C IPYrUMU IIPEAMETAMH IIKOJIBHOTO Kypca.

[Iporpamma BkItOUaeT B ce0si OCHOBBI HEOPTaHWYECKOW M OpraHW4YecKod Xumwuu. I JaBHOM
ujeel NporpaMmbl SIBISETCS Cco37aHME 0a30BOr0 KOMILUIEKCA OIOPHBIX 3HAHUW IO XUMHUH,
BBIPAKEHHBIX B (QOPME, COOTBETCTBYIOIIEH BO3pACTy 00Yy4arOIIUXCsl U UX 0COOBIM 00pa3oBaTEIbHBIM
MOTPEOHOCTSIM.

B comepxaHuM JaHHOrO Kypca MpeJICTaBJEHbl OCHOBOIOJATAlOIIMe  XMMHYECKUE
TEOPETUYECKUE 3HAHMS, BKJIIOYAIOLIME H3YYEHUE COCTaBa U CTPOEHUS BEIIECTB, 3aBHUCHUMOCTH MX
CBOMCTB OT CTpPOEHHUS, NPOTHO3MPOBAHHWE CBOMCTB BELIECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEH
XUMHMYECKUX NPEBPAILEHN U yTeH YIpaBIeHUS UMU B LIEJAX [TOTY4YEHUS BELIECTB U MATEPUAJIOB.

TeopeTHueckyl0 OCHOBY H3Y4YEHMs] HEOPraHMYEeCKOW XHMHMHM  COCTaBJII€T  aTOMHO-
MoseKkyisipHoe ydenue, llepmommyeckuit 3akon JI.MI. MeHnneneeBa C KpaTKUMHU CBEICHUSMH O
CTPOEHHUH aTOMa, BUJIaX XMMHUYECKOM CBS3H, 3aKOHOMEPHOCTAX IPOTEKAHUS XUMUYECKUX PEAKIUI.

B u3yyenun Kypca 3HaUUTENbHAS POJIb OTBOAUTCS XMMHUYECKOMY DKCIEPUMEHTY. IIPOBEIECHUIO
MPAaKTHUECKUX M IJa0OpaTOpHBIX paboT, OMHCAHUIO PE3YNbTATOB YYEHHMUECKOTO HKCIEPUMEHTa,
COOJIIOICHHIO HOPM U TIPaBHII O€30MacHO# paboThl B XUMHUECKOI 1ab0paTopuH.

Peanuzanus naHHOW mporpammbl B Ipoliecce 00ydeHHs MOo3BOJUT oOydaromumes c 3I1P
YCBOUTH KIIFOUEBbIE XUMUYECKHE KOMIIETEHIIUN U MTOHAThH POJIb U 3HAYEHUE XUMHH CPEIU APYTUX HAYK
0 MpUpOJIE.

N3yyenne xumMuu criocoOCTBYeT GOPMHUPOBAHUIO Y OOYJAOIIMXCS HAYYHOTO MHUPOBO33pPEHUH,
OCBOCHHIO OOIICHAYYHBIX METOJ0B (HaONOfeHHe, W3MEpPEHHE, HSKCIEPHUMEHT, MOJCIHPOBAHHKE),
OCBOEHHIO IPAKTHUUECKOTO MPUMEHEHUS HayYHbIX 3HAaHUN, OCHOBAHHOTO HA MEXIIPEIMETHBIX CBS3SX C
npeameramu  «Oxpyxaromuid mup», «®Pusuka», «buonorus», «['eorpadus», «MaremaTuka» u
(dbopmMHpyeT KOMIIETCHIINH, HEOOXOIUMBIE /ISl TIPOJIOJDKEHUST 00pa3oBaHMs B 00JaCTH €CTECTBEHHBIX
HayK.

N3yuenne xuMHuH cHnocoOCTBYeT pa3Butuio y oOywaromuxcsi ¢ 3IIP mpocTpaHcTBEeHHOTO
BOOOpakeHus!, GYHKIIMOHAIBHONW IPaMOTHOCTH, YMEHUS BOCIIPUHAMATh U KPUTUYECKH aHATHU3UPOBATh
UH(POPMALIMIO, TPEACTABICHHYI0 B pa3iWyHbIX (opMmax. 3HAYUMOCTh NpeAMeTa sl Pa3BUTHS
KU3HEHHON KommereHIMu oOydwaronuxcst ¢ 3[IP 3akmrogaercs B YCBOGHHH OCHOBBI XMMHYECKHUX
3HaHUH, HEOOXOIUMBIX Ul MIOBCEAHEBHOM JKM3HU, HABBIKOB 3/I0POBOTO M OE30IIACHOTO ISl YeloBeKa
U OKpYyXaroleil ero cpesl 00pasa »kxu3HU; (OPMUPOBAHNH SKOJIOTHYECKON KYIbTYpHI.
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[Iporpamma oTpaxkaeT coaep)kaHue OOy4deHUs TNpeaAMeTy «XUMHUSI» C Y4eTOM OCOOBIX
oOpa3zoBaTenbHbIX TOTpebHOCTEH oOydaromumxcs ¢ 3[IP. OBnanenne y4yeOHBIM TpeaMETOM «XUMUS»
MPEJCTABISIET OMPEEICHHYIO0 TPYAHOCTh Ui oOydaromuxcst ¢ 3[1P. D1o cBA3aHO ¢ 0COOEHHOCTIMU
MBICIIUTEIBHOMN JIeATENBHOCTH, TIEPUOANUYECKUMHU KOJICOAaHUSIMHU BHUMAHUS, MaJibiIM 00bEMOM MMaMSATH,
HEJ0CTAaTOYHOCTHIO O0IIero 3amaca 3HAHWM, MOHM)KEHHBIM MO3HABATENbHBIM MHTEPECOM U HU3KUM
YPOBHEM PEUEBOIr0 Pa3BUTHS.

Jns npeoponeHus TPyOHOCTEH B HM3y4EHHHM YyueOHOro mpeaMmera «XuUMHUS» HeoOXoauma
ajanraius odbeMa M XapakTepa y4yeOHOro MarepHuaja K MO3HaBaTeNbHBIM BO3MOKHOCTSIM JIaHHOM
KaTeropuu OOyYalomuxcsi, Y4eT HX OCOOCHHOCTEW pAa3BUTHUS. HWCIOJIb30BAHUE aJTOPUTMOB,
BHYTPUTIPEIMETHBIX U MEKIIPEIMETHBIX CBsI3€H, MMOCTENIEHHOE YCIOKHEHNE N3y9aeMOTO MaTepHaia.

[Ipn u3yyeHUHn XUMHUM HEOOXOJUMO OCYIIECTBISATh B3aUMOJCHCTBHE Ha MOJUCEHCOPHOU
OCHOBE.

Teopernueckuil Matepuall pEKOMEHAYETCS U3y4aTh B MPOLIECCE MPAKTHUYECKOW JAEATEIbHOCTH.
B03MOXHO BBIJIETIEHHE OTIEIBHBIX YPOKOB Ha PEIICHUE 3aJa4 B CBSI3U CO CJOKHOCTBIO aHaIM3a
Tekcta oOyudaromumuca ¢ 3[IP. Opranuueckoe €IMHCTBO TNPAKTUYECKOM U  MBICIUTEIIBHOMN
JEeSITETLHOCTH 00YyUJaIoOIUXCs HA YPOKaX XUMUU CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO
0a3UCHBIX XUMUYECKHX 3HAaHUU U ymeHud. Ocoboe BHMMaHWE TPH HM3YYCHUH XUMUHU YICISICTCS
M3YYEHHUIO «CKBO3HBIX» MOHATUN U (JOPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUaa.

Hean n 3agaun u3yyeHusi yueOHOro npeamera « XumMus»

OOmue nenu u3ydeHus: yaebHoro mpeamMera «XuMus» npeacraBiieHsl B DeaepanbHoit padoueit
MporpaMMe OCHOBHOTO 0011ero o0pa3oBanus. OHU aKTyaIU3UPOBAHBI C YIE€TOM HOBBIX IPUOPHUTETOB
B CHCTEME OCHOBHOTO 00IIIEro 00pa3oBaHus, HAIPaBIEHHOCTH 00y4EHHs Ha pa3BUTHE U CAMOPA3BUTHUE
JUYHOCTH, (QOopMHpOBaHHE €€ HHTEIJIeKTa M o0med KynpTypbl. OOydeHHE YMEHHUIO YUUTHCS U
MIPOJIOJKATh CBOE 00pa30BaHUE CAaMOCTOSITENILHO B HACTOSIEE BPEMS SBIISETCS OJHOM M3 BayKHEHIINX
GyHKIMH y4eOHBIX MPEIMETOB, B TOM YUCIIE U «XHUMUUY.

Hnst obyuarommmxest ¢ 3I1P, Ttak ke, Kak W AJi1 HOPMAaTUBHO Pa3BUBAOIIUXCS CBEPCTHUKOB,
OCBaMBAKIINX OCHOBHYIO 00pa30BaTENIbHYIO MPOTpaMMmy, JOMHUHHPYIOIIEE 3HAYCHHE MPHOOpETaroT
TaKHe 1NN, KaK:

(GbopMHpPOBaHUE WHTEIUICKTYATbHO Pa3BUTOM JUYHOCTH, TOTOBOM K COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY TPUHATHIO PEIIEHUM, CIIOCOOHOM aIanTHPOBAaThCI K OBICTPO MEHSIOMIUMCS
YCJIOBUSIM KU3HU;

HATPaBICHHOCTh OOYYCHHS Ha CUCTEMATHYECKOE MPUOOIEHNE YIAUXCs K CaMOCTOSTEIbHON
MO3HABATEIILHON JESITENLHOCTH, HAYYHBIM M MPAKTUYECKUM METOJaM IMO3HaHUs, (opMHUpYOIUM
MOTHBAILIUIO W PA3BUTHUE CIIOCOOHOCTEHN K XUMUMU,;

obOecrieueHre  yCIOBHH,  CIOCOOCTBYIOIIMX  MNPHOOPETEHUIO  OOYYAOIIMMHCS  OTBITA
pa3sHOOOpa3HOW JESITEIbHOCTH, TO3HAHWS M CAMOIO3HAHUS, KIIIOUCBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETCHIIUH ), IMEIOLINX YHUBEPCAIbHOE 3HAYCHUE [T PA3JINYHBIX BUIOB JCATCIILHOCTH;

dbopMupoBaHUEe YMEHHI OOBSCHATh U OILICHUBATH SIBICHUS OKPYXKAIOLIETO MUpa Ha OCHOBAHUU
3HaHUH U OIBITA, NOJYYEHHBIX [IPU U3YYEHUH XUMHUH,

dbopmupoBaHre y o0Oy4arOmMXCsl T'YMaHUCTUYECKHMX OTHOIICHWH, TOHMMaHUS IIEHHOCTHU
XUMHUYECKUX 3HAHUM AJIs1 BBIPAOOTKH HKOJIOTHUYECKHU 11e1ecO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM
JIEATEIbHOCTHU B LIETSAX COXPAHEHHUs CBOETO 3/10POBbS M OKPYKAIOIIEH MPUPOIHOM CpEbI;

pa3BUTHE MOTUBALMU K OOYyYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCHHUTAHHMIO Ha
OCHOBE YCBOCHHS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY mpoduiis u
HaIPaBJICHHOCTH JIaJbHEUIIEro 00yueHusl.

Kypc HanpaBieH Ha pelieHue ciaenyrommx 3a1ad, 00eceynBaoIX pealn3aluio JMYHOCTHO-
OPUEHTUPOBAHHOTO U JACSITEIHLHOCTHOTO IOAXOJOB K oOydeHHIo xumuu oOydaromuxcs ¢ 3[IP nHa
YpOBHE OCHOBHOTO 00111ero 00pa3oBaHUs:

(dbopMHUpOBaHKE TEPBOHAYAIBHBIX CUCTEMATH3MPOBAHHBIX IPEACTABICHUI O BEIIECTBAX, HX
MpEBpAlICHUsAX M  MPAKTUYECKOM TNPUMEHEHUHU, OBJAJCHHE TMOHATUWHBIM  anmaparoM Hu
CUMBOJIMYECKUM SI3bIKOM XHUMUU,



OCO3HaHUE OOBEKTUBHON 3HAYUMOCTH OCHOB XMMHYECKOW HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XMMHUECKHUX NIPEBPALICHUI HEOPTaHUYECKUX U OPraHUYECKUX BEIECTB KaK OCHOBBI
MHOTHX SIBICHUH J>KMBONM M HEXHBOW NPUPOIbI, YIIYOJIeHHE MPEICTaBICHUH O MaTepuaIbHOM
€IMHCTBE MUDA;

OBJIaJICHUE OCHOBAaMH XUMHUYECKOH TPAMOTHOCTH. CIIOCOOHOCTBIO aHAIW3UpPOBaTh U
OOBEKTHBHO OIICHUBATh >KU3HEHHBIE CUTYallMd, CBSI3aHHBIE C XUMHEH, HaBbIKAMU O€30MacHOro
oOpallleHusl C BelIeCTBaMM, HCIOJIb3YeMbIMU B IMOBCEAHEBHOW >KM3HU; YMEHHEM aHaIU3UPOBaTh U
IUTAHUPOBATh KOJIOTUYECKH Oe30MacHOe MOBEACHUE B LENSIX COXPAaHEHHUs 370POBbsl U OKpYy:Karouiei
Cpenpbl;

dbopMupoBaHrE YMEHUN YCTAaHABIMBATH CBSI3U MEXAY pealbHO HAONIOAAeMbIMU XUMUYECKUMU
SBJICHUSIMU U TPOLECCAMH, MPOUCXOISAIIMMHU B MHUKPOMHpE, OOBSCHATH MPHUUYMHBI MHOTooOpasus
BELIECTB, 3aBUCUMOCTb HMX CBOWMCTB OT COCTaBa M CTPOEHHUS, a TAaKXKE 3aBHCHUMOCTb IPUMEHEHUS
BEIIECTB OT UX CBOMCTB,

IPUOOpETEHNE OMbITAa UCIIOJIB30BAHUS PA3IUYHBIX METOJIOB M3YYEHUS BEILECTB, HAOIIOIEHUS
3a X IPEBPALICHUSAMU IPU ITPOBEACHUN HECIOKHBIX XUMUYECKUX 3KCIIEPUMEHTOB C UCII0JIb30BAHUEM
1a0opaTopHOTO 00OPYAOBAHUS U TPUOOPOB;

dbopMUpOBaHUE MPENCTABICHUN O 3HAYEHUU XMMUYECKOW HAyKHM W PEHICHUH COBPEMEHHBIX
HKOJIOTUYECKHX MpoOseM, B TOM YHUCIE B MPEIOTBPAIIEHUH TEXHOTCHHBIX M 3KOJOTMUYECKUX
Karactpod.

Oco0enHocTH 0TOOPA M aganNTAUM Y4eOHOr0 MaTepuasia no XuMuu

OOyuenue yueOHOMY mpeamMeTy «XuMUs» HeO0OXOJUMO CTPOHUTHh Ha CO3/JAaHUU ONTHUMAJIbHBIX
YCIOBUM [UIsl YCBOEHHUS MpOrpaMMHOro marepuana oOyuaromumucs ¢ 3I[1P. Bonbmioe BHuUMaHue
JOJKHO OBITH yIIeleHO 0TOOPY y4eOHOro MaTrepualna B COOTBETCTBUU C MPUHIIMIIOM AOCTYITHOCTH HpU
coxpaHeHuu obOmero ©6a3oBoro ypoBHsA. OH JOMDKEH TO COACp)KAaHHIO W 00beMy OBITh
aJanTUpPOBaHHBIM s oOyuvaromuxcst ¢ 3IIP B cooTBeTcTBUM C HUX 0COOBIMH 00pa30BaTEIbHBIMU
notpebHocTsiMu. CreayeT oOJIerdyuTh OBlaieHne maTepuanom oOydatomumucs ¢ 3[IP mocpeactBom
€ro JeTajbHOro OOBSICHEHUS] C CHCTEMAaTUYECKHM IIOBTOPOM, MHOTOKPATHOM TPEHUPOBKOH B
MPUMEHEHUH 3HAHUM C MCIOJIb30BAaHUEM NPHUEMOB AJITOPUTMHU3ALMU U BU3YaJbHBIX OMOpP, OOy4eHUs
CTPYKTYPUPOBAaHUIO MaTepHaa.

Bonbioe 3HadeHue Ui TMOJHOLIGHHOTO YCBOEHHS y4eOHOro Mareprajga MMeeT OIopa Ha
MEXIIPEIMETHBIE CBS3H BOIIPOCOB, M3y4aeMbIX B JJAHHOM KypC€, ¢ TaKUMHU Y4EOHBIMH IMpEeIMETaMu
kak «[eorpapus», «Dusuka», «buonorus». Ilo3Boisist paccMaTpuBaTh OJUH U TOT XK€ Y4EOHBIH
MaTepual C pasHbIX TOYEK 3PEHHUs, MEXKIPEJAMETHbIE CBSI3UM CIIOCOOCTBYIOT €ro JIy4iiemy
OCMBICIICHHIO, 60JIee MPOYHOMY 3aKPEIICHHIO MTOJTyYEHHbIX 3HAaHUH U MPAaKTUYECKUX YMEHUH.

[Tpy moAroToBKe K ypoKaM y4UTeNb JOJDKEH MPEeIyCMOTPETh (OPMUPOBAHUE y 00YUAIOLIUXCS
YMEHHI aHaJIN3UpOBaTh, CPAaBHUBATH, 0000IIATh U3y4yaeMblii MaTepHal, TUIAHUPOBATh MPEACTOSIIYIO
paboTy, OCYIIECTBISATH CaMOKOHTPOJb. HeoOXOauMO TMOCTOSHHO CHEAUTHh 3a MPaBUIBHOCTHIO
pedeBoro opopmiIeHUs BbICKa3biBaHU# oOy4aromuxcs ¢ 3I1P.

B cBiI3m ¢ OCOOCHHOCTSAMH TOBEICHUS U JAeATeNbHOCTH, oOywaromuxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHH30BAaHHOCTh) HEOOXO MM CTPOYKAUIIHMN KOHTPOJIb COOTOICHUS TIPABHIT
TEXHUKU 0€301MaCHOCTH TIPH MPOBEICHUHN Ja0OPaTOPHBIX PaOOT B XUMUYECKOM KaOWHETE.

IIpumepHble BuAbI aesTebHOCTH oOy4dawmmxces ¢ 3IIP, o0yc/ioBiieHHbIE 0CO0BIMH
o0pa3oBaTeIbHBIMHM NOTPEOHOCTSIMU U 00ecleYuBalOIe OCMbICJICHHOE OCBOEHHE CO/IeP KAHUH
o0pa3zoBaHusi Mo npeaMeTy « XuMHsI»

Conepxanue BUIOB AedrenbHocTH oOyyatomumxcs ¢ 3[IP Ha ypokax Xxumum omnpenensiercs ux
0co0bIMI  0OpazoBarenbHbIMH TIOTpeOHOCTSIMU. [lomumo mmpoko wucmoaszyembix B @OIT OO0
o0muX Uil BCeX OOYYAIOUIMXCS BHIOB JEATEIBHOCTH CIEAYeT YCHUJIUTb BUABI JEATEIBHOCTH,
cienuUIHbIe JUIS JaHHOW KaTerOpuH OOYYarolIuXcs, Al 00ecreYeHUs: OCMBICIEHHOTO OCBOCHUS
coJepKaHusg O0pazoBaHHUs MO NPEIMETY. YCWICHHE IPEeAMETHO-IPAKTHUYECKON AEATeNbHOCTH C
aKTUBU3ALIMEH CEHCOPHBIX CHCTEM; YEpEOBAaHUE BUJIOB ACSITEIbHOCTH, 3aJCHUCTBYIOIIUX Pa3IMUHbIC
CEHCOPHBIE CHCTEMBI, OCBOCHHME MaTepuana ¢ ONOPOM Ha alrOpUTM; <IOLIArOBOCTb» B HM3yYEHUU
MaTepHuala; HCIOJIb30BaHUE JIOMOJIHUTEILHON BHU3yalbHOW oOMOpbl (IU1aHbl, O00pa3ilbl, CXEMBbI,
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1abJoHbl, omopHble Tadmuubl). s pasButus y oOywatoumuxcs ¢ 3[IP ymeHus penath BBIBOIBI,
(bopMHUpPOBaHUS I'PAMOTHOTO PEUYEBOT0 BBICKA3BIBAHUS HEOOXOJMMO HCIIOIB30BaTh ONOPHBIE CIIOBA U
kiume. Ocoboe BHUMaHUE ClIeAyeT YAEIUTh 00yuYeHHIO CTPYKTYPUPOBAHUIO MaTepHaja; COCTaBICHUE
PUCYHOUHBIX M BepOaJbHBIX CXEM, COCTaBJIeHHE TaOJUL, COCTaBJICHHE KJIAacCU(PUKALUU C
0003HaYEHHBIMH OCHOBaHMSAMU JJIS KJIACCU(DMKALIMU U HATIOJHEHUE UX IPUMEPAMHU U JIp.

[IpumepHas TemaTudeckast U TEpMUHOJIOTHYECKas Jiekcuka coorBeTcTByeT @OIT OOO0.

Jis oOyvaromuxcsi ¢ 3IIP cylecTBEeHHbIMU SBISIFOTCS HpPUEMBbl PabOThl C JIEKCHYECKHM
MaTtepuaioM no mnpeamety. IIpoBonuTcs crnenuanbHas paboTa 1O BBEICHUIO B aKTHUBHBIM CIIOBapb
oOyuaronxcs COOTBETCTBYIOIIEH TepPMUHOIOTHH. V3ydaemble TEepMUHBI BBOJISATCS Ha MOJIMCEHCOPHOM
OCHOBE, 00s13aTeNIbHa BU3YyallbHAsI TIOIJIEPHKKA, aJITOPUTMBI pabOThI C ONpe/IeIeHHEM, OMTOPHBIE CXEMBI
JUISL aKTyall3allMi TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B cootBerctBuM ¢ @DenepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENIbHBIM  CTAHJIAPTOM
OCHOBHOTO 001ero oOpa3oBaHusl Y4eOHBIH TpeaMeT «XUMHUS» BXOJUT B TPEIMETHYIO 00JacTh
«EcTecTBEeHHOHAYYHBIE MTPEIMETHI» U SIBJISETCS 003aTEIbHBIM U1 U3yYCHUS.

Y4eOHbIM MJIaHOM Ha e€ u3ydeHue oTBefeHo 136 yueOHbIX yacoB — 1o 2 4 B Hezento B 8 u 9
KJIaCCaX COOTBETCTBEHHO.

Conepxanue ydeOHOro mnpeamera «XuMHs», npencraBieHHoe B DexepanbHoil paboueit
nporpamme, cootBerctByer DPI'OC OOO, pazpaborano ¢ yuetoM DenepaibHOM OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHus 1Mo y4eOHOMY HpeaMery «XHUMUs»,
cooTBeTcTBYeT PDenepanbHO aganTUPOBAaHHON OCHOBHOW 0Opa3oBaTeNbHOM MpPOrpaMMe OCHOBHOTO
oOrmiero o6pazoBaHust 00yJaroIUXCcs € 3aA€PKKOM ICUXUYECKOTO Pa3BUTHS.

COJEP)KAHUE YYEBHOTI'O IPEJIMETA «XUMMS»
COJAEP/)KAHUE OBYYEHMUA B 8 KJIACCE

IMepBoHayajbHbIE XUMHYECKHE MOHATHS

[Ipenmer xumun. *Ponb xuMuu B ku3HU denoBeka.™ Tena u BemectBa.du3znueckue cBOWCTBa
BEIIIECTB. ArperarHoe COCTOSTHHE BEHIECTB. *XuMUsl B cucTeMe HaykK.*UuCThie BeliecTBa M CMECH.
CrocoOwr paziencHus cmeceid. [IpaBuina 6e3omacHOro oOpallieHus C BEImeCTBAMHU M J1ab0paTOPHBIM
obopymoBanueM. *IloHSATHE O METOIAaX MO3HAHUS B XHMHH. ™

ATOMBI U MOJICKYJIbI. XHUMHUYECKHE DJIEMCHTHI. 3HAKU (CHMBOJIbI) XUMHUYECKHX 3JICMEHTOB.
OTtHOcUTeNnbHAsE aTOMHAsE Macca. [IpocThie U CIOKHBIE BENECTBA. ATOMHO-MOJICKYIISIPHOE YUCHHE.

Xumuyeckas ¢popmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX JIEMEHTOB. *3aKOH TMOCTOSIHCTBA
coctaBa BemiecTB.*OTHOCUTENIbHAS MOJIEKYIspHas Macca. MaccoBasl 0Jsl XUMHUYECKOTO JIEMEHTa B
COE/IMHEHUHU.

duznyeckue 1 XUMUYECKHE SIBICHUs. XUMHUUEcKas peakius. [[pru3Haku XUMUUYECKUX peaKini.
VYpaBHEHUS] XUMUYECKUX peakluid. 3aKOH COXpaHEeHUs Macchl BemecTB. Kiaccudukanus XuMHIecKux
peakiuii (CoeTMHEeHUs, Pa3I0KEHHs, 3aMeIIeHNUs, 0OMCHa).

XMMHYEeCKH KCIIEPUMEHT. 3HAKOMCTBO C XMMHYECKOH MMOCy/o#l, ¢ mpaBuiaMu paboTHl B
nabopaTopur W TpuéMamMu OOpareHusl ¢ J1abopaTOpHBIM OOOpYIOBAaHHEM, HM3YYCHHUE W OIMCAHUE
(GU3MUECKUX CBOMCTB 00Opa3llOB HEOPraHWYECKUX BEIIECTB; HaOMoacHHEe (u3ndecKuXx (IUTaBICHHE
BOCKa, TasHUC JIbJa, PaCTHPaHUE caxapa B CTYIKE, KHIICHHE W KOHICHCAIMS BOJBI) U XUMHUYCCKHX
(ropeHHe CBeuH, MPOKATMBAHHE MEIHON MPOBOJIOKH, B3aMMOJCHCTBHE Mella C KHCJIOTOH) SIBIICHHH,
HaOJIIOZICHHE W OIHMCAaHWE TMPHU3HAKOB TPOTEKAaHMS XUMHYCCKUX peakiuuil (pasiokeHue caxapa,
B3aUMOJICHICTBUE CEPHOM KHCIIOTHI C XJOpUIOM Oapwusi, pasnoxenue ruapokcuaa memu (I1) npu
HarpeBaHUM, B3aUMOJICHCTBUE Kene3a ¢ pactBopoMm coim Meau (I1));u3ydeHue crocoOoOB pasneneHust
cMmeceit (C MOMOIIBIO MarHuTa, (QUIBTPOBAHWE, BBIAPUBAHUE, JUCTHUIALMS, Xpomarorpadwus),
MIPOBEJICHNE OYHMCTKU TOBAPEHHOW COJM; HAOIIOJICHHE U OMHCAHUE PEe3yabTaTOB MPOBEICHHS OIBITA,
WLTFOCTPUPYIOIIETO 3aKOH COXPAHECHHUSI MACChI; CO3/IaHNE MOJICNICH MOJICKYIT (IIapOCTEPIKHEBBIX).

Bakueiimme npeacTaBuTeN HEOPraHMUECKUX BEIIIECTB

Bo3nyx — cmecp razos. CocraB Bo3ayxa. Kucimopoa — 31€MEHT M IIPOCTOE BELIECTBO.
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Haxoxpaenue kucrmopoia B mpupoae, (U3MYECKHE M XUMHYECKHME CBOWCTBA. Peakuum ropeHus
MPOCTBIX W CJHOXHBIX BemecTB. CmocoObl TONydeHHS KHcIopoda B Jaboparopun *u
npoMmeinieHHOCTH. *[Ipumenenue kucnoponaa. llonsatue o0 oxcupax. KpyroBopoT kucimopoaa B
npupoje. *O30H — aoTponHas MOAU(UKAIHS KUCIOPOa.

TemnoBoil 3ddexr xumMuueckod peakiuy, TEPMOXHUMHUYECKHE ypaBHEHUS, DJK30- U
SHIOTEPMUUYECKHE peakuuu. TOIUIMBO: yrojib U METaH. 3arps3HEeHUE BO3AyXa, YCUIIEHUE MApHUKOBOTO
s dexTa, pazpyiieHue 030HOBOTO CIIOS.™

Bonopon — aneMeHT U mpocrtoe BelecTBo. Haxoxnenue Bojgoposa B mpupojae, Gpusndeckue u
XAMHUYECKHE CBOWCTBa (Ha TpUMEpe B3aUMOJCHCTBUS C HEMETa/UIaMH W OKCHIaMH METaslioB),
pUMEHEeHHe, *crnocoObl nosydeHus.™ [loHsaTHe 0 KUCIOTaX U COJISX.

KommuectBo BemiectBa. Monb. MossipHast macca. 3akoH ABoraapo. Mossipablii 00bEM Ta30B.
PacdeTsl mo xuMudeckoit opmyse. PacueTsl MaccoBOM TOJM XMMHUYECKOTO DJIEMEHTA B COCIMHCHHH,
KOJIMUECTBA BEIIECTBA, MOJIIPHOM Macchl, MOJIIPHOTO oObema ra3oB. Pacu€rbl N0 XHMHYECKUM
YpaBHEHUSIM.

*®usznueckue cBoicTBa BoAbL.*Boma. Ee cocraB, crtpoenme u Moyiekynbl. *Boma kak
pactBoputenb. *PacTBopsl. *[loHSTHE O HACHIIIEHHBIX M HEHACHIINICHHBIX pacTBopax. lloHsTue
pacTBOPUMOCTH BeEIIECTB B Boje.* Pacuer maccoBoil oM BemiecTBa B pacTBope (IPOICHTHAs
KOHIICHTpamus). MaccoBasi 1oJisl BEIIECTBAa B pacTBope. *XuMHUYECKHE CBOWCTBA BOJbI (pasioXkKeHue,
pEaKIMU C HaTPHEM, OKCUJIOM Kaublusi, okcugoMm cepsl (IV) peakuuu ¢ MeramiaMu, KUCIOTHBIMHA U
OCHOBHBIMHU OKcHIaMu). [ToHsiTre 06 ocHOBaHUSX. POb pacTBOPOB B MPHUPOJIC M B )KU3HU UYEIIOBEKA.
KpyroBopot Bozbl B pupoie.*3arps3HeHne NpupoIHbIX Boa. OXpaHa U 04MCTKA MPUPOIHBIX BOJ.

Baxxneiimue kKjacchl HeopraHm4veckux coequHennii. Kiaccupukanmsi HeopraHu4ecknx
COoeIUHEeHHUM.

Oxcuipl: cocTaB, kiaccupukaius (KHCIOTHBIE, OCHOBHBIE, *aM(pOTEpHBIE, HECOIE00pa3yIOIIIHe
- Ha ipumepe okcuaa yrieposaa (I1) u oxcuaa azora (11)), Homenknarypa. **IlonydeHne* nXUMUYECKHEe
CBO¥CTBA OKCHIOB (B3aMMOJICHCTBHE C BOJIOM, KUCIOTaMu, mieaodamu). OcHoBanus. Kinaccudukarimst
OCHOBaHMH: IIEJIOYM M HEpACcTBOpHMbIE OCHOBaHMS. Homenkmarypa ocHoBaHuil. ®Pu3nyeckue u
XAMUYECKHE CBOWCTBA OCHOBaHMI (B3aMMOJICHCTBHE C OKCUIAMHU HEMETAJUIOB, KUCIOTAMH, COJISIMH).
*[Tomyyenne ocHOBaHUMN. ™

Kucnotsl: coctaB, kinaccudukanus, HOMEHKJIATypa, (pu3nyeckne M XUMHUYECKHE CBOWCTBA
(B3anMoOIeliCTBHE C METaNIaMH, OCHOBHBIMU OKCHJ/IaMHU, OCHOBAHUSIMH, COJISIMH, Ha IPUMEPE COJISTHOU
U CepHOW KHUCIOT), *cmocoObl mosydeHus.™ Psng aktuBHoctm MetamioB H. H. bekeroa. Comu
(cpemHue): HOMEHKIATypa coJiel, *crnocoObl TMONMydeHHs™, B3aMMOJICHCTBHE COJICH C METaulaMH,
KHCIIOTaMU, IIEI0YaMH U COJISIMU, TPUMEHEHUE.

[TonsiTe 006 amMQOTepHBIX T'MAPOKCHAaX (Ha MpUMepe HUHKAW *aTlOMHUHUS®): *XUMHUYECKHe
CBO¥icTBa (B3aMMO/ICHCTBHE C KUCIIOTAMU M IIEJI0YaMH, PA3JIOKEHHUE TIPU HAIPEBAHUM) U MOJTyYeHHE. *

I'eneTnueckas cBA3b MEXKIy KJIaCCaMU HEOPraHMYECKUX COCAMHEHUI. ['eHeTuueckue psiapl.

XUMHYECKHIT IKCTIEPUMEHT . KAYECTBEHHOE OTPEICIICHUE COIepKaHUsl KUCIOPO/ia B BO3IYyXE;
MOJIy4YEHHE U U3YUYE€HHE CBOMCTB KHCIOPO/a; HaOII0IeHNE B3aUMO/ICHCTBUS BEUIECTB C KUCIOPOJIOM U
YCJIOBHUSI BO3HUKHOBEHUSI M TIPEKpallieHus ropeHust (mokapa); 03HaKOMJICHHE ¢ 00pa3iiaMu OKCHIOB H
OIMMCAHUE UX CBOWCTB; MOJYYCHHE M U3y4CHUE CBOWCTB BOJOpOAa (ropeHwue); HaOmoqeHne 00pasios
BEIIECTB KOJMYECTBOM 1 MOJb; HcciernoBaHne OCOOEHHOCTEH pacTBOPEHHUs BEIIECTB C Pa3iIMYHOM
pacTBOPUMOCTBIO;ITIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MacCOBOM JI0JEH pacTBOPEHHOTO
BEILIECTBA; B3aMMO/JICHCTBHE BOJbI C METa/UIaMH (HATpHEM M KajiblieM) (BO3MOXKHO HCIIOJIb30BaHUE
BU/ICOMATEPHAJIOB); OIpPEACICHUE pPACTBOPOB KHUCIOT M MIEJIOYEH C IOMOIIbI HWHAUKATOPOB;
UCCIIeIOBaHNE OOpa3llOB HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB;, HAOIIOJCHHWE W3MEHEHUS
OKpacKH WHIUKATOPOB B PACTBOPAX KUCIIOT U LIENOYeH; n3ydyeHue B3aumozaencTeus okcuaa memu(ll) c
pacTBOPOM CEpPHOM KHCJIOTHI, KHUCJIOT C MeETaJUIaMM, pPEAKUUN HEUTpaau3alnuy; IOJIy4eHHUE
HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaula APYTUM U3 PacTBOpa COJIM, pPEIICHHE
HKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxkHeiline Ki1accbl HEOPraHUYECKUX COCTUHEHUIM.



Hepuoanyeckuii 3akoH u Ilepuoanyeckasi cucreMa XuMu4eckux djaemeHTos 1. U.
MengeseeBa. Ctpoenue aToM0oB. XUMHYeCKas CBSA3b. OKNCIANTEIbHO-BOCCTAHOBHUTE/IbHbIEC
peakumu.

[lepBbie MOMBITKH KIACCU(PHUKAIUU XUMHUYECKUX 3JeMEHTOB. [loHsATHE O Trpymmax CXOJHBIX
371eMeHTOB (IEIOYHbIC W IIETOYHO3EMENbHBIC METAUIbl, TaJOreHbl, HHEPTHBIC Tra3bl). *DIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIIPOKCUIBI. ™

[Tepuonuueckuit 3akoH. [lepuoguyeckas cucrteMa xumudeckux sneMeHToB J1. Y. Menneneena.
Kopotkonepuoanas u  *mimHHonepuonHas®*popmel  Ilepuogudeckoid  CUCTEMBl  XMMHUYECKHUX
anementoB /[[. U. MenneneeBa. Ilepuonsl u rpymmbsl. PHU3MYECKUN CMBICT IMOPSAKOBOTO HOMEPA,
HOMEPOB MEpHOoJa U TPYIIIbI DJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX sifiep.*M3oTonbl.* DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
oboJtouek aromoB TepBbix 20 xumudeckux 3nemMeHToB [lepuomuueckoii cucremsl J[. 1. Menaeneena.
XapakTepucTUKa XHUMHUYECKOTO 3JIEMEHTa Mo ero mnojoxeHuto B Ilepuomnueckon cucreme JI. U.
Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB AJIEMEHTOB MaJIbIX MEPHOJIOB U TJIABHBIX MOATPYII, B
3aBUCHMOCTH OT aToMHOro (mopsikoBoro) Homepa 3HaueHue Ilepuoauyeckoro 3akoHa |
Ileppoarueckoil CHUCTEMBl XHMHMYECKMX OJJIEMEHTOB Ui pa3BUTHA Hayku U npaxktuku. [l WM.
MenpeneeB — y4€HbIH U rpaXJaHUH. ™

Xumuueckas CBS3b. KoBanentHas (monsipHas u HETOJISIpHAsT) CBS3b.
*NEeKTPOOTPULIATETHHOCTH ATOMOB XUMUYECKHX 3JIeMEHTOB.* VloHHAs CBA3b.

Crenenb okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel okucieHus u
BOCCTaHOBJIEHUs. OKHCINTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUN OKCIEPUMEHT: H3y4eHHe oOpa3loB BEHIECTB METAIOB M HEMETaJUIOB;
B3aUMOJICIICTBUE THUJPOKCUAA LHMHKA C pacTBOpPaMHU KHUCJIOT W IIEJI0Yeil; MpPOBEIEHUE OIbITOB,
WUTIOCTPUPYIOLIMX HPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuidi (rOpeHue, peakiuu
pas3IoKEHUs, COCTUHEHNUS).

MexnpeameTHble CBSI3U

Peanu3zarus MeXIpeIMETHBIX CBsI3€H NPU U3YYEHHH XHUMHU B 8 Kilacce OCyIIECTBISETCS Yepes
UCIIOJIb30BaHNWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX IIOHATHH, TaK W TOHATHH, SBISIONIIUXCS
CHUCTEMHBIMH JUIsI OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTeCTBEHHO-HAay4YHbIC MOHATHUS. HAYYHBIM (aKkT, TUMOTE3a, TEOPHUs, 3aKOH, aHAJM3,
CHHTE3, KJacCH(pUKalus, IepUOIUYHOCTh, HAOMIOICHUE, SKCIIEPUMEHT, MOJCIIMPOBAaHNIE, U3MEPEHNE,
MO/IEJb, SIBJICHHE.

®usmuka: Marepusi, aTroM, DJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIWJ, HU30TOIHI,
PaIMOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUI 3aps], BEIIECTBO, TeJIO, 00BbEM, arperaTHoe COCTOSIHUE
BEIIECTBA, ra3, GU3NYecKue BEIUYNHBI, €IUHULIBI U3MEPEHHs, KOCMOC, TaHeThl, 3BE31b1, CoHIIE.

buonorus: ¢porocuHTes, nbixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOJbI, MOJE3HbIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

COJAEP)KAHUE OBYYEHMUA B 9 KJIACCE

BewecTBO M XUMHYECKasi peaKkLHs

Ilepnognueckuil 3akoH. Ileproauueckas cucrema xumuuyeckux sneMmeHtoB /I M. Menneneesa.
Crtpoenne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHHWU CBOWCTB XHMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJIOB, KalMs, KalblUsd M HMX COCIUHEHWM B COOTBETCTBHUM C IIOJIOKEHUEM JJIEMEHTOB B
Ileprou4eckoi CUCTEME U CTPOCHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHJAbl XUMUYECKOW CBSA3M. THIBI KPUCTAUIMYECKHUX PEHIETOK,
*3aBHCUMOCTB CBOMCTB BEIIIECTBA OT THUIIA KPUCTAJUINYECKON PEIIETKN U BUJIa XUMHUECKON CBS3U.*

Knaccudukanmss ©  HOMEHKIATypa HEOPraHMYeCKMX BemiecTB  (MeXIyHapoaHas U
TpUBHANbHAA). XWUMHYECKHE CBOMCTBAa BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM  KJlaccam
HEOPraHUYECKUX COCIUHEHUM, TE€HETUYECKas CBsI3b HEOPIaHUUECKUX BEILECTB.
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Knaccnpukanusi XMMHYeCKHX peakuii Mo pa3JInYHbIM NMPU3HAKaM (10 YHCIY U COCTABY
YYACTBYIOIIMX B peaKUMH BeLIeCTB, MO TemIoBoMY 3¢ ¢eKTy, N0 H3MEHEHHI0 CTeleHeu
OKHCJIEHHSI XMMHUYECKHX 3JIEMEHTOB, *110 00paTUMOCTH, 10 YYACTHIO KATAJIH3ATOPA).

* DK30- U SHJI0TEPMUUYECKHE peakuu. *TepMoXuMHUUecKre ypaBHEHUs. ™

*[lonatue o cKOpocTH XuMHYecKod peakuuu. [loHsTHe 00 0OpaTHMBIX M HEOOpPATUMBIX
XHUMHMUYECKUX peakiusax. [IoHATHe 0 TOMOTE€HHBIX U FeTEPOreHHbIX peakuusax. [lonarne o xumMudeckoM
paBHOBecHH. CMEIIEHNE XUMUYECKOT0 paBHOBeCHs. DaKTOPHI, BIMAIOIAE HA CKOPOCTh XUMHUYECKON
PEAKLNHU U MOJI0)KEHUE XMMUYECKOTO PaBHOBECHS. ™

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE  PEAKLIMM, JJIEKTPOHHBIA  OajaHC  OKUCIMTEIBHO-
BOCCTaHOBUTENBHOMN peakunu. CoCTaBIeHNE YPABHEHUH OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIMI
C UCIIOJIB30BAHUEM METO/1a HJIEKTPOHHOT0 OaslaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALMU. DIIEKTPOJIUTHYECKAs AUCCOUALUSA. DIEKTPOIUTHI
U HedeKTpoJuThl. KaTnoHsl, aHMOHBL. *MexaHu3M AMCCOLMAIMM BELIECTB C Pa3JIMYHBIMU BHAaMU
xuMuueckoil cBs3u. Ilonstue o crenenu nuccouunanuu.*CusbHbIE U c1a0ble 3JIEKTPOIIMUTHI.

Peakiun noHHOrOo OOMeHa. YCIOBHMS MPOTEKaHWS pPEaKIMi HMOHHOTO OOMEHa /IO KOHIA.
[lonHbIe ¥ COKpaALIEHHBIE NOHHBIE YPABHEHUS peakUuii. XMMHUUECKUE CBOMCTBA KUCIOT, OCHOBAaHUH U
coJiel B CBeTe MpeACTaBICHU 00 3eKTpoauTHyeckoi nucconuanuu. Cpena pactBopa. KauecTBeHHsie
peaKknMuy Ha KaTHOHBI M aHUOHBI. XJIOpU-, OpOMUA-, HOIU-, CyIb(daT-, KapOoHAT-, CHIMKAT-, (hocdat-
AHWOHBI; TUAPOKCU/I-MOHBI, KATHOHBl aMMOHHUS, MarHus, Kalblus, allOMHHUS, keneza (2+) u (3+),
Meau (2+), LMHKA, IPUCYTCTBYIOIIHE B BOTHBIX PACTBOPAX.

XMMHUYeCKHIl 3JKCIEPUMEHT. O3HAaKOMJICHHE C MOJCIAMHU KPUCTAUIMYECKUX PELIETOK
HEOPraHMYECKHX BEIIECTB — METAUIOB M HeMeTawioB (rpadgura W anMasa), CIOXKHBIX BEIECTB
(xJopuja HaTpus); HMCCICIOBAHHE 3aBHCHMOCTH CKOPOCTH XHMHYECKOH PEaKIMd OT BO3ICHCTBUS
pasIMYHBIX  (PAaKTOPOB; MCCIEIOBAaHUE HIEKTPOIPOBOAHOCTH  PACTBOPOB  BEILIECTB, Ipoliecca
JIMCCOLMAIMN KHCIIOT, IIeNouei U coyeil (BO3MOKHO MCIIOIB30BAaHUE BUICOMATEPHUAIIOB); MIPOBE/ICHHUC
OIBITOB, WUTIOCTPUPYIOLIMX TPU3HAKK MPOTEKAHUs peakinuii HoHHOro oOMeHa (0Opa3oBaHME OcCajKa,
BbIJICJICHHE Tra3a, O0Opa3oBaHHWE BOJbI); OIMBITOB, WUIOCTPUPYIOIIUX TMPUMEPHl OKHCIUTEIBHO-
BOCCTAaHOBHTEIIbHBIX peakiuii (ropeHHe, peakiMh pPas3IoKEHUs, COCIUHEHUs);, paclo3HaBaHUEC
HEOPraHMYECKUX BEIIECTB C IOMOLIBIO KA4EeCTBEHHBIX pEakUMd HA  HOHBI; pElLICHUE
DKCIIEPUMEHTAIIBHBIX 33a4.

HeMeTa/liibl M MX COeIUHEHUSA

OOmiast xapakTepuCcTUKa TaioreHoB. OcoOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIE CTENEHH
okucnenus. CtpoeHune u (U3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOT€HOB. XHUMHUYECKUE
CBOWCTBa Ha TpHMepe xJopa (B3aUMOJCHCTBHME C MeTalllaMH, HEMETAUIAaMH — BOJOPOAOM H
KUCIIOpOJOM,  *menodamu™).  XmopoBomopon. ComsHas — KUCIOTa, XHMHUYECKHE  CBOICTBA,
*nomydyenue®, mnpumeHenue. *JlelicTBue XJIOpa M XJIOPOBOAOPOJA HA OpraHW3M desloBeKa.™
Baxxnenmue XJIOpUIbl U UX HAX0XKACHUE B IPUPOJE.

OO0mias xapakrepuctuka 31eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB KHCIOPOAA
U cepbl. XapaKTEPHBIE CTEIIEHU OKUCICHUS.

Crpoenne u (pu3MYECKUE CBOWCTBA MPOCTHIX BEHIECTB — KHUCIOPOJA W CEphbl. AJUIOTPOITHBIC
MoM(HKAMK KHCIOPOJA U cepbl. XMMHUUYECKHE CBOMCTBA cepbl (B3aMMOAECHCTBIE *C HEeMeTautaMu™
— BOJZIOPOJIOM M KHCJIOPOJIOM, METaJUIaMH, *KOHIICHTPHUPOBAHHBIMUA Aa30THON M CEPHON KUCIOTaMH).*
CepoBOJIOPOI: CTpOCHHUE, U3MUYSCKHE U XMMHUYCCKUE CBOMCTBA (KUCIOTHBIC M BOCCTAHOBHUTEIIHHBIC
cBoiicTBa). OKCHIIBI Cepbl KaK MPEJACTABUTENN KHCIOTHBIX OKCHIOB. CepHas KHCIOTa: (U3MUECKHE U
XAMUUECKHe CBOMcTBa (00mmue u cnennduueckue). Conu CepHOI KUCIOThI, KAYSCTBCHHAS PeaKius Ha
cynbdar-uoH. CepHucras Kucinora. *XMMHUYECKHUE pEaKlUH, JieXkKallue B OCHOBE IPOMBIIIIEHHOTO
cnioco0a MmorydeHust CepHO# KUCIOThL * HaxoxaeHne cepbl U e€ coenmHeHnit B npupoe. [Ipumenenue
CEpbl U €€ COECOUHEHMM B OBITY M B NPOMBIIUIEHHOCTH. *XMMHUYECKOE 3arpsi3HEHHE OKpYXKaroliei
Cpenbl COSAMHECHUSIMH Cepbl (KHCIOTHBIC TOXKIM, 3arpsi3HEHUE BO3IyXa M BOJOEMOB), CIOCOOBI €ro
HpeoTBpaIleHHs. *

OOmias xapaktepucTuka 31eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHS aTOMOB a30Ta U
dochopa, xapakTepHble CTEIIEHH OKUCICHUS.



A30T, pacnpocTpaHeHue B pupoje, GU3NYECKUE U XUMHUUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C
MeTalJIaMH U HEMETAJUTaMH - KHCJIOPOJOM M BOAopoaoM). KpyroBopoT azora B mpupone. AMMHAK:
¢u3nueckue M XUMHYECKHE CBOMCTBa (OKHCJIEHHE, OCHOBHBIE CBOWCTBa BOJHOTO pPacTBOpPA),
*nomydenue*n npumeHeHue. Coau aMMOHUS: cOCTaB, (u3nyeckue M XUMHMYECKHE CBOICTBa
(paznokeHue, B3aWMOJCHCTBHE CO IIeJI0YamMu), NpuMeHeHue. KauecTBeHHas peakuusi Ha HOHBI
aMMOHHSL. A30THas KHCIOTa, e (U3MYeCKHe M XMMHUYECKHEe CBOWCTBa (00Iue u crenupryeckue),
*nonydenne. *Hutpatel (pasnokenue). A3oTucTas KucioTa. VICrosib30BaHWE HUTPATOB W COJICH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX YyAOOpeHHMH. *XHMMHYECKOe 3arps3HEHHE OKpYXarolleh cpeisl
COCIMHCHUSAMH a30Ta (KUCIOTHBIE IOXK/IH, 3arPsA3HEHUE BO3/yXa, IOYBBI H BOJOEMOB).™

®ocdhop, *amrorponHsle Moaudukauu Qocdopa,*puznyeckue U XUMHUYECKHE CBOWCTBA
(B3auMopeiicTBUE € MeTallaMd, HEMEeTalllaMH, *KOHILIEHTPUPOBAaHHBIMH a30THOM M CEpHOM
kucnoramu).* Okeua pocdopa (V), oprodochopHas kucnora: Gu3nvecKue ¥ XMMHYECKHAE CBOICTBA,
*nomydenue. **TlonsiTHE O MHHEpaNbHBIX yHOOpeHusix: HHUTparbl U Qocdarel. [lonstue o
KOMIUIEKCHBIX ynoOpenusix.* OOmas xapaktepuctuka sneMeHToB |VA-rpynmel. OcobeHHocTH
CTPOEHHSI aTOMOB YIJIEpOJa M KpeMHHUs. BaleHTHOCTh M XapaKTEpHbIE CTENEHU OKHCIIEHUS aTOMOB
yriaepoaa U KpeMHus. PactipoctpaneHue yriepoaa B IPUPOJE, XapaKTEPHbIE CTENIEHU OKUCIICHUS.

VYrnepon, amnorponHsie Moaupukanuu (rpadur, anmmas), Gu3nUecKre 1 XMMHYECKUE CBOWCTBA
NPOCTHIX BeUIecTB (B3aMMO/ICHCTBIE C METaJUIaMH, HEMETAIUIaMH, *KOHLEHTPUPOBAaHHBIMU a30THOM H
cepHOil kucinotamu)*. Ancop6uums. Kpyrosopor yrieposna B mpupone. OKCHIBI yriiepoaa, uX
du3nyeckue 1 XMMUUYECKUE CBOWCTBA, MOJIyYeHHE U NPUMEHEHHe, JAeHCTBHE HAa OPraHu3M 4YeJoBeKa.
*JKoJoruyeckre MmpobieMsl, CBs3aHHbE ¢ okcuaoM yraepoaa(lV); rumoresa ra06aIbHOIO
NOTEIUIEHUs] KJIMMaTa, MapHUKOBBIN 3(dext.* VYronpHas kuciaota ¥ e€ coiau, X (U3NYECKUEe U
XUMUYECKUE CBOMCTBa, *mosydyeHne M npuMmeHeHue.*KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B ObITY, MEIUIUHE, IPOMBIIIIJICHHOCTH U CEIbCKOM XO3sIiCTBE.

O6mwme mpeacTaBieHUsT 00 OCOOCHHOCTSIX COCTaBa M CTPOCHHUS OPraHWYECKUX COCTUHEHUH
yriiepoja (Ha mpuMepe MeTaHa, STHJICHA, TaHOJa, YKCYCHOHM KUCIOTHL. *MIX cOCTaB M XMMHUUYECKOE
crpoenne. Knaccudukamus opranndeckux Beniects.™ [loHsTHE 0 OMOJOrMYEeCKN BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HUX pOJM B JKU3HM deloBeka. *MarepuaibHOE €JUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCTUHEHUM. ™

Kpemuuii, ero ¢usuyeckre M XHMHUYECKHE CBOWCTBa (Ha mNpHMepe B3aMMOJCHCTBHUS C
MeTa/UlaMd U HeMeTaJlaMu), *nojyuenue™ unpumeneHue. *CoeiMHeHUsT KpeMHUs B ripupoe. Oomue
npencraBinenuss o0 okcune kpemHusA(lV) u kpemHueBo#t kucnore. CHIMKaThl, (U3HYECKHE |
XMMUYECKHE CBOWCTBA, MOJYYCHHWE M NPHUMEHEHHUE B OBITY, MPOMBIIUICHHOCTH (B MEIUIIMHCKOH,
DIICKTPOHHOM, CTPOMTENBHON W Ap.). BakHelme cTpouWTenbHBIE MaTepHalbl: KepaMHKa, CTEKIIO,
LIEMEHT, 0eToH, kese300eToH. [Ipobiembl 0€301MacHOro UCHOIb30BAHUS CTPOUTEIBHBIX MAaTEPUAIIOB B
MOBCEHEBHOM KU3HU. ™

XHMUYeCKHIT JKCHEPUMEHT: H3y4YeHHEe O0O0pa3lloB HEOPraHMYECKHX BEILIECTB, CBOMCTB
COJITHOW KHUCIIOTHI; IPOBEAECHNE KaUECTBEHHBIX PEAKIMI Ha XJIOPUI-MOHBI 1 HaOII0IeHNE PU3HAKOB
UX NPOTEKaHMsI, ONIBITBHI, OTpaxarouiue (U3MYEeCKHe U XHUMHUYECKHE CBOMCTBAa TajJOr€HOB M UX
coeHeHHH (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPUAIOB); 03HAKOMIICHHE ¢ 00pa3laMH XJIOPHUIOB
(raJIoreHu0B); O3HAKOMIICHHE ¢ 00pa3laMu cepbl U €€ COeAMHCHUSIMU (BO3MOYKHO HCIOJIb30BaHHE
BUJICOMATepHAOB);  HAONIOJCHWE  mpoliecca  OOyrIMBaHMs — caxapa  Moja  JACHCTBHEM
KOHUEHTPUPOBAHHOM CEpHOM KHCIOTHI; M3yUY€HHE XUMHUYECKUX CBOMCTB pa30aBIeHHOU CEpHOM
KHUCJIOTHI, NPOBEACHHE KAYECTBEHHOM peakluuu Ha Ccyib(paT-uOH U HAOIIOJeHHEe MpHU3HaKa eé
NPOTEKaHHs; O3HAKOMJICHHE C (M3MYECKUMH CBOMCTBaMH a3oTa, (ochopa W UX COeTUHEHHN
(BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEPHAOB), OOpa3laMu a30THBIX M (POCPOpPHBIX YHOOpPCHHUI;
MIOJIyY€HUE aMMHUaKa U U3yYEHHUE ero CBOMCTB; IPOBEJCHNE KaU€CTBEHHbBIX PEAKIIU Ha HOH aMMOHMUS
u ¢ochar-nOH U HU3IyuyeHHE TNPU3HAKOB HUX MPOTEKAHUS, B3aUMOJEHCTBHE KOHILIEHTPUPOBAHHOM
A30THOM KHCIOTHI C Melplo (BO3MOXKHO HCIIOJb30BAHUE BHJICOMATEPHAJIOB); M3yYCHUE MOJENeEH
KPUCTANIMYECKUX  pemEéToK aiMmasa, rpadura; O3HAKOMJIEHHE C MPOLECCOM  aJcopouuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa; IIOJy4EHHE
YIJIEKHCIIOTO ra3a M M3y4eHHE €ro CBOICTB; MPOBEJEHHME KAadeCTBEHHBIX peaklUuil Ha KapOoHaT- U
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CUJIMKAT-UOHBl U U3YUYECHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMJICHHE C MPOJYKLIHMEH CHIMKATHOU
MIPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/au Mo TeMe «BaxkHelme HeMeTauibl U UX
COCIMHCHUS.

MeTajliIbl M X COeTHHEHHS

OO0mmas xapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METaJIOB Ha OCHOBAaHWUHU WX TIOJIOKCHHS
B llepuonuueckoid cucteme xumudeckux nsieMeHToB J[. 1. MeHaeneeBa W CTpOEHHST aTOMOB.
Crpoenue MetamwioB. Meramuimyeckas CBsSI3b M METAUIMYECKash KpUCTAUIMYECKas penérka.
DJIEKTPOXUMHUYECKUN psiJi HAPSLKEHUM MeTauioB. OU3NYECKME U XMMHYECKUE CBOMCTBA METAJIOB
(B3aUMOJICHCTBHE C KHUCIOPOJIOM, BOJIOH, KHCIOTamu). *OO0mme crocoObl MOJydeHHSI METaUIoB.
[TonsiTHe O KOPpPO3WH METAIIOB, OCHOBHBIE CIOCOOBI 3alIUTHl WX OT Kopposuu. CruiaBel (cTajb,
YyTYH, JIOPATIOMUAHUHA, OpOH3a) M UX MPUMEHEHHE B OBITY ¥ MPOMBIIUICHHOCTH. *

[Ilenounbie mMeTambl: noyoxeHue B llepuoanueckoi cucrteMe XMMHUYECKUX 3aeMeHToB JI. U.
MennaeneeBa; ctpoerre atomoB. Haxoxaenue B mpupoje. @usnueckue U XMMUYECKHE CBOWCTBa (Ha
npuMepe Hatpus H Kanus). OKCHABI W THAPOKCHABI HATpus W Kaimus. [IpuMeHeHHe IMIeTOYHBIX
METaJJIOB M UX COCIUHCHMIA.

[IlenoyHo3eMenbHbIE METAIIBI MATHUM M KalblUi: nojoxeHue B [lepuonnueckoit cucreme
xumuueckux oanemeHTtoB JI. M. MenneneeBa; CTpOCHHE HUX aTOMOB; HAXOXKIEHHUE B IPUPOIE.
dusnyecKkue U XUMUYCCKUE CBOMCTBA MAarHUs M Kajblusa. BakHelIre coequHeHUs Kaablus (OKCH/L,
THJIPOKCHUL, COH). *XKECTKOCTH BO/IBI U CLIOCOOBI €€ ycTpaHeHus. ™™

Amomunuii. nonoxxkenue B Ilepuogumyeckoil cucreme Xxumuudeckux snaementoB /. WM.
MenneneeBa; CTpOCHHME aTOMa; HaxXOXKJIeHHE B Mpupoje. PU3MYECKHME U XUMHUYECKHE CBONCTBA
aroMUHUSI. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA ATFOMUHUSI.

Kenezo: nonoxxkenue B Ilepuoanyeckoi cucreme xumuueckux snemeHToB . 1. Menpaeneena;
CTPOEHHE aToMa; HaxoXxJAeHue B mnpupoje. DPu3MyUecKMEe M XUMHUYECKHE CBOMCTBa Kele3a
(B3aMMOJICICTBUE C METalIaMH, KHUCIOTaMu U cossiMu). Okcusl, ruapokcuasl u couu xenesa(ll) u
xene3a(lll): cocras, cBoiicTBa U *Honyuenune.™

XUMHYECKHI JKCIepUMEHT. O3HAaKOMJIGHHE C oOpa3liaMd METalJIOB M CIUIaBOB, HX
(GHU3NUECKUMHU CBOMCTBAMH, U3YyUCHHE PE3YJbTATOB KOPPO3HH METALIOB (BO3MOYKHO HCIIOJIb30BaHHE
BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOCHCTBHS OKCHIA KAIbLUsA W HATPHUS C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BHCOMATEPHATIOB); HCCIICAOBAHUE CBOMCTB JKECTKOW BOJBI; MPOIECCa TOPEHHS
Keneza B KHCIOpoAe (BO3MOXKHO UCIIOJIb30BaHUE BHACOMATEPHUAIOB); MPHU3HAKOB MPOTEKAHHUS
Ka4eCTBECHHBIX PEaKiMii Ha MOHBI (MarHus, Kajblius, altoMuHus, nuHka, sxenesza(ll) u xenesa(lll),
meau(l1)); HaOmOACHUE M ONMUCAHHME MPOIECCOB OKPAIIMBAHUS TUIAMCHM MOHAMHU HATPHS, Kalus W
Kaibliusg (BO3MOXKHO HCIIOJIb30BAHUE BHCOMATEPHAJIOB); HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB
TUAPOKCHIA ATIOMHUHMS M THAPOKCHUJIA IMHKA, PEIICHHE SKCHEPUMEHTAIbHBIX 3aJay MO TeMe
«Baxknennmue MeTalIbl M UX COeTUHEHHS.

XuMHSA U OKpY/KaKIuas cpeaa

*HoBple Marepuanabl M TEXHOJOTMH. BemectBa m MaTepwalibl B IOBCEIHEBHOW JKU3HHU
YelioBeKa. XUMHS U 37I0pOBbe. be3omacHoe HCIob30BaHME BEIIECTB M XUMUYSCKUX PEAKIIUid B OBITY.
[TepBast moMoIIh IPH XUMUYECKUX OKOTaX U OTpaBlIeHUsX. OCHOBBI 3KOJIOTHUECKOW IPaMOTHOCTH.*

*XHUMHUYECKOE 3arps3HEHUE OKPY)KaromeH cpeabl (mpeaeiabHas JOMyCTHMAas KOHIIEHTPAIUS
BemectB — [1/IK). Poss xuMuu B peliieHu# SKOJIOTMISCKUX MPooiemM.™

*[IpupoHbIe MCTOYHHUKH YIJIEBOAOPOAOB (yrojb, MPUPOAHBIA ra3, He(Th), MPOAYKTHI HX
nepepabOTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH. *

XUMHUYUCCKUN DKCIEPUMEHT. HM3ydeHHEe OOpas3loB MaTepuasioB (CTEKJIO, CIUTaBbl METaJUIOB,
HOJIMMEpPHBIC MaTepHabl).*

MexnpeaMeTHble CBSI3U

Peanm3arust MeXIpPEIMETHBIX CBSI3CH MPHU U3y4EHUU XUMHHU B 9 KJIaCCe OCYILECTBISETCS Yepe3
UCTIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHATHH, SBISIONINXCS
CHUCTEMHBIMU JUISI OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIC MOHSATHUS: HAYYHBIM (DakT, THUIMOTE3a, 3aKOH, TEOPHs, aHAIuU3,
CUHTE3, KIacCHU(pUKaIUs, NEPUOIUIYHOCTD, HAOIIOIEHUE, IKCIIEPUMEHT, MOJICTMPOBAHUE, U3MEPEHNUE,
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MO/JI€b, SIBJICHUE, TAPHUKOBBINA 3P(EKT, TEXHOJOT s, MATEPHATIBI.

®dusuka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, H30TOIIBI,
pPaaroaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUN 3apsill, IPOBOJHUKH, MOJIYIIPOBOJHUKH, AUIIIEKTPUKH,
(GOoTO37eMEHT, BEIIEeCTBO, TeNo, OO0bEM, arperaTHoe COCTOSIHME BELIeCTBA, TIa3, PpacTBOD,
pPacTBOPUMOCTh, KPUCTAIIMUECKas! PELIETKA, CIUIaBbl, (PU3MUECKUE BEITUYMHBI, €MHULBI U3MEPEHN,
KOCMHMUECKO€ IPOCTPAHCTBO, IUIaHeThl, 3B€3/1b1, CoHIIE.

buonorus: ¢orocuHTe3, AbixaHue, Ouocdepa, SKOCHCTEMa, MHUHEpallbHble YI0OpeHwus,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTBI, TUTATEIIbHbIE BEIIECTBA.

I'eorpadus: armMocdepa, ruapocdepa, MuHepasbl, TOPHbIE MOPOJIbI, MOJE3HbIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O ITIPEAMETA «XUMMUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
B 1ienom pesynbTatel ocBoeHus ooydaromumucs ¢ 3[1P yaeOHoro npeaqmera « XUMUS» JOJHKHBI
coBmaaarh ¢ pesynbratamu denepanpHOil paboueil mporpaMmbl OCHOBHOTO OOIIEro 0Opa3oBaHMS.
Haubonee 3HAUUMBIMU SIBIISIFOTCSL:

JIMHHOCTHBIE PE3YJIBTATDI:

JIMYHOCTHBIE ~ pe3ylbTaThl OCBOCHHUS IPOrpaMMbl OCHOBHOIO 00LIero oOpa3oBaHMs
JOCTUTAIOTCS B XOJA€ OOY4eHHUS XMMHUU B €IUHCTBE Y4eOHON M BOCIUTATEIBHOM JEATENbHOCTH B
COOTBETCTBUU C TPAJAULUOHHBIMU POCCHUMCKMMH COLMOKYJIBTYPHBIMM M yXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMM, TPHUHATBIMA B OOILECTBE NpaBWIaMH U HOPMaMH IIOBEJEHHMS M CIIOCOOCTBYIOT
npoleccaM caMOIO3HaHMsl, CAMOPA3BUTHSA M COLMAIM3ALMU O0yqarOIUXCs.

JIMYHOCTHBIE Pe3yabTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOLINXCSl PYKOBOCTBOBAThCSI CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAlMi M PAaCHIMPEHHUE OIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM
quCcIie B YaCTH!

1) naTpHOTHYECKOT0 BOCTTUTAHUSI:

LIEHHOCTHOTO OTHOUIEHHUS K OTE€YECTBEHHOMY KYJbTYpPHOMY, HCTOPHUECKOMY M HAyYHOMY
HAcJIeMI0, MOHUMAaHMS 3HAYEHUS XUMHUYECKOM Hayku B JKU3HH COBPEMEHHOIO OOIECTBa,
CIIOCOOHOCTM BJAJETh JOCTOBEPHON HHpOpMAlME O NEpPeIoOBBIX JOCTHXKEHMSIX M OTKPBITHAX
MHUPOBOW M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHIX 00 yCTpOWCTBE MUpA H
00111eCTBa;

2) TPaKIAHCKOT0 BOCTIMTAHUSI

IPEJICTABICHUSI O COLUAJIbHBIX HOPMax M MpaBWIaxX MEXKINYHOCTHBIX OTHOUIEHUH B
KOJUIEKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B 0011eCTBEHHO IOJIE3HOM,
y4eOHO-HCCIIEIOBAaTENIbCKOM, TBOPYECKOM M JIPYTMX BHJAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM JEATENbHOCTH INPH BBINOJIHEHUWH Y4YeOHBIX, MO3HABaTENBHBIX 3ajad,
BBIMIOJIHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU Y4YeOHBIX IPOEKTOB, CTPEMJICHHA K
B3aMMOIIOHMMAHHUIO W B3aUMOIIOMOIIM B TMpoLecce 3TOH y4yeOHOM NesATeNTbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE MOBEACHHUE M MOCTYIKA CBOMX TOBAapHILEH C NMO3ULMHM HPABCTBEHHBIX U IPAaBOBBIX
HOPM C y4€TOM OCO3HAHHUS NOCIEACTBUN NTOCTYIIKOB;

3) HEHHOCTH HAYYHOI' O TIO3HAHUS:

MHUPOBO33PEHYECKUX MPECTABICHUN O BELIECTBE U XUMUYECKOW PEaKIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YpPOBHIO Pa3BUTHUsS HAyKHM MU COCTABJISIIOIIMX OCHOBY JUI I[OHUMAaHUS CYIIHOCTHU
HAayyHOM KapTHHBI MHpA, NPEACTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPOJIBL,
B3aMMOCBSA35X YEJIOBEKA C IPUPOJHON CPEOH, O POJIU XUMHHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEIbHBIX MOTHBOB, HANPABJICHHBIX HA IIOJyYEHHME HOBBIX 3HAHUM 1O XHMMH,
HEOOXOIUMBIX JUIst 0OBSICHEHUST HAOJII0JaeMbIX TPOIIECCOB U SBJICHU,

NO3HABATENbHOM, MH(OOPMAIMOHHON W YHTATENBCKOM KyJIbTYpbl, B TOM YHCIIE€ HABBIKOB
CaMOCTOSATENIbHOW paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEpaTypoil, JOCTYHHBIMHU
TEXHUYECKUMH CpeICTBAaMHU UH(DOPMAITMOHHBIX TEXHOJIOTHIA;
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uHTEpeca K OOYyYeHWI0 W TIO3HAHUIO, JF0003HATENLHOCTH, TOTOBHOCTH M CIIOCOOHOCTU K
caMo00pa3oBaHUIO, TMPOCKTHOW M UCCIEAOBATEIbCKON NEATENLHOCTH, K OCO3HAaHHOMY BBIOOpY
HATPaBIEHHOCTU U YPOBHS 00y4eHHUs B JANIbHEUIIIEM,

4) hopMUPOBAHNS KYJIbTYPbI 310POBb:

OCO3HAHUS IIEHHOCTH U3HH, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0POBBIA 00pa3 *KU3HH, OCO3HAHUS TOCIIEACTBUI U HEMPHUATHS BPEAHBIX MPUBBIUEK (YIOTpeOIeHus
aJIKOTOJIsI, HApKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOACHUS MPaBHJI OC30MaCHOCTH IPH
oOpalleHuu ¢ XUMHYECKIUMH BEIIECTBAMHU B OBITY U PEAIbHON KU3HH,

5) TPy/10BOr0 BOCIIMTAHUSI:

HHTEpeca K MPAKTHISCKOMY HM3yUYCHHIO MPOQECcCHil M Tpyla pa3IdHOro poJa, YBOKEHUE K
TPYAy M pe3ylibTaTaM TPYJAOBOH JIEATEIBHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHWI 110 XHMHH, OCO3HAHHOTO BRIOOpA WHAMBUIYATLHON TPACKTOPHH TPOIO0JDKEHUST 00pa30BaHUs C
y9€TOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX HWHTEPECOB U
MOTpeOHOCTEH, ycTemHON MpoPeCCHOHANBHON JEATENHPHOCTH W Pa3BHTHS HEOOXOIUMBIX yMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B TPO(ecCHOHALHOM cpelie;

6) IKOJIOrHYeCcKOro BOCIIUTAHUA:

AKOJIOTHUYECKU I1eTIECOO0Pa3HOTO OTHOUICHHS K MPUPOJIE KaK MCTOYHUKY KU3HU Ha 3eMIe,
OCHOBe €€ CyIIeCTBOBaHHWsA, IMOHMMAHUS IIEHHOCTH 3JI0POBOTO M 0e30macHoro oobpasa KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U MCUXHUYECKOMY 3I0POBBIO, OCO3HAHUS
LEHHOCTU cOOMIoAeHNs MpaBui Oe30MacHOro MOBeNeHUs Tpu paboTe C BellecTBaMHU, a TaKke B
CUTYaIUsIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

CITOCOOHOCTH TIPUMEHATH 3HAHMS, TOJydyaeMble TIPU M3YYCHHH XUMHUH, JJIS PEIICHUs 3ajad,
CBS3aHHBIX C OKPY)KAIOIIEH NPHPOTHON CpeaoM, IMOBBIIICHUS YPOBHS SKOJOTHYECKOW KYJIBTYPHI,
OCO3HAHUsS TJIO0OATLHOTO XapaKTepa JKOJOTHYECKUX MPOoOJIeM W MyTed WX penieHUs MOCPEICTBOM
METOJIOB XHMUH,

HKOJIOTHYECKOTO  MBIIIICHHS, YMEHHUS PYKOBOJCTBOBATHCSI WM B  TI03HABATEILHOM,
KOMMYHUKATUBHOM M COLIMAJILHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe Pe3ylIbTaThl OCBOCHHS 00pa30BaTebHON MPOTrPaMMBI 10 XMMHUHU OTPAXKAIOT

OBJIAJICHUE YHUBEPCAIbHBIMU ITIO3HABATEILHBIMU JICHCTBUSAMH, B TOM YHCIIE!
1) 6a3oBble JIOTHYECKHE AeICTBUA:

BBISIBIISITh IIPUYHMHBI M CIIEICTBUS MPOCTBIX XUMUYECKUX SIBIICHUH;

OCYILECTBIISATh CPABHEHUE, KIACCU(DUKALIUIO XUMHUYECKUX BEIECTB IO 3aJaHHBIM OCHOBAHHSIM
U KPUTEPHUSM AJIsl yKa3aHHBIX TIOTMYECKUX OTIEpalni;

CTPOUTh JIOTUYECKOE CYXKICHHE T[Ocjie MPEABAPUTENBHOIO aHaluM3a, BKIIIOYAOIIee
YCTaHOBJICHHE MPUYMHHO-CIICICTBEHHBIX CBS3CH

CO3/1aBaTh, IPUMEHSATh U NPEOOPA30BBIBATH 3HAKU U CUMBOJIBI, MOJICIIA M CXEMBbI ISl PEIICHHUS
yU4eOHBIX M ITO3HABATEIBHBIX 337a4 C MOMOIIBIO MIE/Iarora;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE XMMHUYECKHUX IPOIIECCOB U MX IOCIIECTBHSA;

2) 0a3oBble HCCIeI0BATEIbCKHE AeCTBHUS:

C TIOMOIIBIO TeJarora IPOBOJUTh XWMHUYECKHH OMBIT, HECIOKHBIA HSKCHEPUMEHT, JUIS
YCTaHOBIICHUSI OCOOEHHOCTEH 00BbeKTa M3y4YCHUs, TPHUIUHHO-CIIEICTBEHHBIX CBS3CH W 3aBHCUMOCTEH
00BEKTOB MEX 1y cO00ii;

C TIOMONIBIO TIEarora WM CaMOCTOSITEIbHO (OPMYTUPOBATH OOOOIIECHHS W BBIBOJBI O
pe3yibTaTaM MpOBEICHHOTO HAOIIIOCHNUS, OTIBITA,

3) pabora ¢ nHpopmanmeii:
BBISIBIISITh AePUIMTEI MH(DOPMALINK, JAHHBIX, HEOOXOIUMBIX IS PEIICHUS MOCTABJICHHOM
3a]1a4u;
npeoOpa3oBbIBaTh HH(GOPMAIIMIO U3 OJTHOTO BUA B APYroi (TabiauIly B TEKCT U IIp.);
UCKaTh UM OTOMpaTh MH(OPMAIUIO MIIN JaHHBIE U3 UCTOYHUKOB C YYETOM IPEI0KEHHON
yueOHOM 3a/1a4M U 33JJaHHBIX KPUTEPHEB.
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OBnazneHue yHUBEPCAIbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

OpraHM30BBIBATh YUeOHOE B3aMMOJICHCTBHE B rpyIie (OMpenesaTh OOIIHe 1eNd, PacupeaesaTh
POJIH, IOTOBAPUBATHLCS JIPYT C APYTOM M T. II.).

C MOMOIIBIO TEAarora WM CaMOCTOSITENBHO COCTaBISTh YCTHBIC M MHUCHMEHHBIE TEKCTHI C
MCII0JIb30BaHUEM HILTIOCTPATUBHBIX MAaTEPUAJIOB Ul BHICTYIUICHHUS MIEpe]l ayTUTOPHUEii;

OpPraHU30BBIBaTh Y4€OHOE COTPYAHUYECTBO M COBMECTHYIO JAEATEIbHOCTh C YUHUTEIEM H
CBEpPCTHHUKAMHM; paboTaTh WHAMBUAYAJIbHO W B TpYIIE. HAXOAWUTH OOIlee pelleHHue U pa3peuiaThb
KOH(MIUKTHI HAa OCHOBE COTJIAaCOBAaHMS TMO3UIMH M y4yeTa HUHTEpecoB; (OpMyIHUpOBATS,
apryMEHTHUPOBaTh U OTCTaWBaTh CBOC MHECHHE,

OIIEHWBATh KAaueCTBO CBOETO BKJIaJga B OOmMH TNPOAYKT, TNPUHUMATh U pa3leisaTh
OTBETCTBEHHOCTH U MPOSBJISITH TOTOBHOCTD K MPEOCTABICHUIO OTYETA MEPE TPYIIION.

OBnaneHre yHUBEPCATHHBIMU YI€OHBIMH PETYISATUBHBIMU JCHCTBUSMH:

oOHapyXuBaTh ¥ (OPMYTHUPOBATH YYeOHYIO MPOOIEMy, OMNPEHeNITh Ieb Y4eOHOU
NEeSITeIbHOCTH,

BIIAJIETh OCHOBAMH CAMOKOHTPOJISI, CAMOOIECHKU, MPHUHATUS PEIICHUH M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B Y4eOHO U 1MO3HABATEIBHOM JeATEIHHOCTH,

COOTHOCUTH CBOU JEHCTBHUS C IJIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
NEeSITENFHOCTH B TpOIecCe JOCTHMIKEHHUS pe3ylbTara, OMpPEeNeNsaTh CIOCOOBI JEHCTBUII B paMKax
MPEUIOKEHHBIX YCIOBUH W TpeOOBaHUM, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBHUH C
HU3MEHSIOIIENUCS CUTyaluen;

JaBaTh a/ICKBaTHYIO OIICHKY CUTYyallud U IpeiaraTh IIaH €€ U3MEHEHMS,

MpeABUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTH MIPH PEIICHUH y4eOHOH 3a1auu;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT AOCTUTHYT TpeOyeMblil pe3ynbTaT AesTeIbHOCTH,
OTIpeIeNATh NO3UTUBHBIE U3MEHEHUS U HallpaBJieHus, TpeOyrolre AanbHelle padboTsl;

OCO3HAHHO OTHOCHUTBHCA K IPYTrOMY YeJIOBEKY, €r0 MHEHHUIO.

MNPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pPE3YIBTATOB 10 OCBOCHUIO O0S3aTENBHOTO  COJEpIKaHUA,
yCTaHOBJIEHHOTO JaHHOM PDenepanbHON pabouell MporpaMMon, BBIJIENSIOT. Hay4YHbl€ 3HAHUS, YMEHUS
U crocoObl JieHcTBUM, crienuduueckue ains yyeOHoro mpeamera «XUMUs», BUABL JACSITEIbHOCTU 1O
MOJIYYEHUIO HOBOTO 3HAHHS, €r0 HMHTEPIpPETaIluH, NpeoOpa3oBaHUI0 M NMPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYAIIHSIX:

MPEJCTABICHAHE O 3aKOHOMEPHOCTSX W TI03HABAEMOCTH SIBJICHUU MPUPOABI, MOHHUMAHHE
OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HayKH Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITOHEHTa O0IeH KyIbTyphl M MPAKTUYECKON AESITEIHHOCTH YEIOBEKA B YCIOBHIX COBPEMEHHOTO
oOIm1ecTBa; MOHUMaHUE MECTa XUMUU CPEJI APYTHX €CTECTBEHHBIX HaVK;

BIIQJICHHNE OCHOBAMH TIOHATUMHOTO ammapaTa W CHMBOJIMYECKOTO SI3bIKA XUMHUH IS
cocraByieHUs1 (POpMyYJT HEOPraHMUYECKUX BEIIECTB, YPAaBHEHHH XUMHUCCKUX peakiuii (c omopoil Ha
aITOPUTM y4eOHBIX JEHCTBUIT); BiaacHHE OCHOBaMH xumudeckoii Homenkiatypel (IUPAC wu
TPUBHAJILHON) U YMEHHUE UCIIOJIB30BATh €€ NI PELICHUs Y4eOHO-TI03HABATEIbHBIX 3324 C MOMOIIBIO
YUHTEJIS; YMEHHE HCIIOJb30BaTh MOJIEIH I OOBSICHEHUS CTPOSHHUS aTOMOB U MOJIEKYJI TTO allTOPUTMY
C OTIOPO Ha OTNPEICTICHNS;

MPE/ICTABIICHHE O CHCTEME XMMUYECKHUX 3HAHWW U YMEHHE C IMOMOIIBI0 YUUTENsT TPUMEHSTh
CUCTEMY XUMHUYECKHUX 3HAHWUU Ui YCTAHOBJICHHUS B3aMMOCBSI3EH MEXIy M3YYCHHBIM MaTEepUAIOM U
IIPH TTOJTYYEHUH HOBBIX 3HAHWH, a TaKKe B MPOIIECCE BHITIOJIHEHUS YUSOHBIX 3aIaHUN U TIPH padboTe ¢
HMCTOYHUKAMHU XHMHUYECKON HHPOPMAIIHH, KOTOpasi BKIIOYACT:

BaOXHEHIIME XMUMHUYCCKHE TOHSATUSA. XUMHUYCCKHHA OJJIEMEHT, aToOM, MOJIEKYJIa, BEIIECTRBO,
MPOCTOE W CIIO)KHOE BEIIECTBO, OJHOPOJHAS M HEOJHOPOIHAS CMECh, OTHOCHTEIBHBIC aTOMHAs U
MOJIEKYJISIpHAsT MacChl, KOJUYECTBO BEIISCTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIH 00beM, OKCHII,
KHCJIOTa, OCHOBaHUE, COJb (CpemHss), XHMHUYECKAs pEakiys, PEaKIMH COCAMHCHUS, PEaKIuu
pa3’oXKEHUs, PEaKIMH 3aMeIICHHs], peakuuu OOMeHa, TerioBoi »d¢p(deKkT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEAKIIMH, PACTBOpP, MAaccoBas [OJII XHUMHUYECKOTO JJIEMEHTa B COCIUHCHHH,
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MaccoBast 10J1s1 M MPOLEHTHAsI KOHLIEHTPALKs BEIIECTBAa B paCTBOPE, SAPO aToMa, JIEKTPUUECKHUM CIIOH
aToMa, aroMHasi opOuTalb, paauyc aToMa, BAJICHTHOCTb, CTEIICHb OKHUCIICHUS, XUMHUYECKasl CBA3b,
3NEKTPOOTPULATENBHOCTh, TMOJSIPHAsT M  HEMNOJISIpHAas KOBAJEHTHas CBA3b, MOHHAas  CBA3b,
METalZIMYecKass  CBA3b, KPUCTAUIMYECKAs  pemierka  (aToMHasl, HMOHHAs, MeTaTHYecKas,
MOJICKYJISIpHAs), WOH, KAaTHOH, AaHHOH, OJJEKTPOJIUT U HE 3JIEKTPOJHUT, 3JIECKTPOJUTHYCCKAs
IUCCOLMAIUS, PEAKIIMK MOHHOTO 0OMEeHa, OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIIUH, OKUCIUTENIh
U BOCCTaHOBUTENb, OKHCIEHUE U BOCCTAHOBJICHHE, JIEKTPOJIN3, XMMHUUYECKOE pPaBHOBECHE, 0OpaTHUMbIe
U HEoOpaTUMBIE PEaKIMH, CKOPOCTh XUMHUYECKON peaklWy, KaTalu3aTrop, MPeAesbHO JOMyCTHMas
kourentpanus (ITJ1K), koppo3us MeTauIOB, CILUIABHI;

OCHOBOIIOJIATAIONINE 3aKOHBI XWMHH. 3aKOH COXpaHeHHs Mmacchl, [lepmoamdeckuii 3akoH
. . MenneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUH XMMHUHU. aTOMHO-MOJIEKYJISIPHASE TEOPHUsI, TEOPHUS DIEKTPOJUTUUECKON NUCCOIUAIINAU, A
TaK)Ke€ TPEJCTABICHUS O HAYYHBIX METOJaX TO3HAHUSA, B TOM YHCIE SKCIEPUMEHTAIBHBIX U
TEOPETUUYECKUX METOJIaX UCCIEAOBAaHMUS BEUIECTB U U3YUCHHS] XUMHUECKUX PEaKIIHiA;

NpeCTaBJICHUE O MEPUOJUYECKON 3aBHCHUMOCTH CBOWCTB XHMMHYECKHX 3JeMEHTOB (paauyc
aToMa, SJIEKTPOOTPHUIATEIBHOCTD), MPOCTBIX W CIIOXKHBIX BEIIECCTB OT TOJIOKECHUS 3JICMEHTOB B
[Mepuonnveckoit cucteme (B MaJbIX MEpPHOJaX U TJABHBIX MOJATPYIIAX) M AJIEKTPOHHOTO CTPOCHHS
aToMa; yMeHHe OOBSCHITH CBS3b IOJOKEHHUs dJIeMeHTa B llepuoanyeckoil cucTeMe ¢ YUCIOBBIMH
XapaKTePUCTUKAMHU CTPOCHHSI aTOMOB XHMHUECKUX AJIEMEHTOB (COCTaB M 3apsj sjpa, oOIiee Yuciio
AJIEKTPOHOB), PACIPEICICHUEM 3JIEKTPOHOB IO DHEPrETHYCCKUM YPOBHSIM aTOMOB IEPBBIX TPEX
MEPUOJIOB, Kallusl M KaJIbLHs; KIacCU(UIIMPOBATh XUMHUECKHE AJIEMEHTHI C OTIOPOM Ha ompeeneHus
(bu3MYECKOTO CMbICIa HU(POBBIX TAHHBIX MEPUOINYECKON TaOIHUIIBI;

YMEHHE KJIaCCH(PHUIIMPOBATh XUMHUYECKHE JJIEMEHThI, HEOPraHMYECKHME BEIIeCTBA H
XUMHYECKHUE PEaKIMH C OIOpOM Ha CXEMbl, ONpENeNiATh BaJCHTHOCTh M CTENEHb OKHUCICHUS
XUMHYECKUX DJIEMEHTOB, BHJI XMMUUECKOH CBSI3H U TUI KPUCTAIUITMUECKON CTPYKTYPhI B COSIMHEHHUSX,
3apsi]] MOHA, XapakTep CpPelbl B BOJHBIX pacTBOpax BemiecTB (KUCIOT, OCHOBAHMI), OKHCIHMTENb H
BOCCTaHOBHUTEJb 10 AJITOPUTMY y4eOHBIX AEHCTBUIA;

YMEHHUE XapaKTepU30BaTh C OTIOPOH HA cXeMy (PU3MYECKHE M XUMHUUYECKHE CBOMCTBA MPOCTHIX
BeriecTB (KHCIOPOa, 030H, BOJOPOJ, rpaduT, anmas, KpeMHHMH, a30T, docdop, cepa, XiIop, HATPHUi,
KaJMii, MarHui, KaJblUd, aJIOMUHHHA, KeJe30) W CIOKHBIX BEIIECTB, B TOM YHCIE HX BOJHBIX
pacTBOpoB (BOJa, aMMHaK, XJIOPOBOJOPO, CEPOBOAOPOI, OKCHIBI M THAPOKCHAbI MeTaiioB | - 1A
rpynm, amomunusi, memu (1), muaka, xenesa (Il u 1), okcunsr yrnepona (Il ulV), kpemuuns (1V),
azora u docdopa (Il u V), cepwt (IV u VI), cepuucras, cepnas, azotucrasi, azotHas, pocopHasi,
yroJibHasi, KpEMHUEBAasi KHCJIOTa W UX COJIM); OMKMCHIBATH C OMOpPOM Ha IUIAaH W KIIIOYEBBIC CJIOBA,
yMEHUE MNPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX COCTaBa U
CTPOEHHUSI TOCJIe MPEIBAPUTENHLHOTO aHAIM3a MOJ PYKOBOJCTBOM I€1arora, NpuMEHEHUE BEIIECTB B
3aBUCUMOCTH OT UX CBOICTB, BO3MOXKHOCTb MPOTEKaHUS XUMUYECKUX IMPEBpAIICHUN B PA3IMUHBIX
YCIIOBUSIX, BIUSIHUE BELIECTB U XMMHYECKUX IMPOLECCOB HA OPraHMU3M YEJOBEKA U OKPYKarOU[YIO
MPUPOJHYIO CPEny;

yYMEHHE COCTaBJIATH MO 00pasily, cXeMme, alropuTMy Y4eOHBIX AEUCTBUN MOJEKYJSpPHBIE U
HOHHBIC YpaBHEHUS peakiuii (B TOM 4YHCIC peakiuidi HOHHOTO OOMEHAa W OKHCIHUTEIBHO-
BOCCTAHOBHUTENIbHBIX ~ pEAKIMi),  WDUIFOCTPUPYIOIIMX  XMUMHYECKHE  CBOWCTBA  W3yYCHHBIX
KJIacCOB / TPYIIIT HEOPraHWYECKUX BEIIECTB, a TAKXKe MOATBEPIKIAIONINX FCHETHUECKYIO B3aHMOCBSI3b
MEXIy HUMH,

YMEHHUE BBIYHUCIISATh OTHOCUTEIFHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MacCOBYIO
JIOJII0 XUMHUYECKOTO 3JIEMEHTa B COEAMHEHHUH, MAcCOBYIO JIOJIIO BELIECTBA B PacTBOpE, KOJIUYECTBO
BELIECTBA U €ro Maccy, 00bEM razoB ¢ OOpoi Ha 00mue GOpMyIbl; yMEHNE MPOBOAUTH PACUETHI 110
YpaBHEHUSIM XUMUYECKUX PEAKIMNA U HAXOJUTh KOJIHMUECTBO BEIIECTBA, 00BEM U MACCy PEareHTOB WITH
IIPOJIYKTOB PEAKLMU C ONIOPOH Ha 00Opasell, aropuT™ y4yeOHbIX JeHCTBHH;

BJAJICHUEC OCHOBHBIMH METOJAMH HAyYHOrO TMoO3HaHWs (HAOMIOIeHWe, H3MEpCHUE,
IKCIICPUMEHT, MOJCIUPOBAHUE) TMPH H3YYCHHH BEIICCTB M XMUMHYCCKHX SIBJICHHH C OMOpOW Ha
QITOPUTM YUEOHBIX JICHCTBU; yMEHHE CPOPMYTUPOBATEH MPOOIEMY U MPEIOKHUTh YTH €€ PEIICHUS
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C TIOMOIIIBIO TIearora; 3HaHUE OCHOB 0E€30MACHOM PadOTHI ¢ XMMHYECKUMH BEIECTBAMHU, XUMHUECKON
MOCY/I0H U TabopaTOPHBIM 000PYAOBaHUEM

HaJIM4Me MPAKTUUYECKUX HABBIKOB IUIAHUPOBAHMS U OCYLLECTBIEHHUS CICAYIOIMIMNX XUMUYECKUX
HKCMIEPUMEHTOB MO/ PYKOBOJCTBOM YYUTEIsl C OOCYKIEHHEeM IulaHa paboThl WU COCTaBIEHHEM
TaOJIULIBL:

H3y4YeHHUE U OMKCcaHue (PU3HMUECKIX CBOMCTB BEIIIECTB;

03HAKOMJICHHE ¢ (PU3NYCCKUMH U XUMUYECKUMHU SBICHUSMH;

OTIBITHI, WILTIOCTPUPYIOIIHNE MMPU3HAKU MPOTEKAHUS XUMHUICCKUX PEaKIIHi,

H3y4YeHHUE CIIOCOOO0B pa3IeICHHs CMECEH;

MOJTYYCHHE KUCTIOPOJa U U3yUeHHE €r0 CBOWCTB;

MOJTY4YCHHE BOJOPO/Ia U U3YYCHHUE €TO CBOMCTB;

MOJTYYCHHE YTIIEKUCIIOTO Ta3a U U3y4eHUe €ro CBOWCTB;

MOJTYyYCHHE aMMHUaKa U U3y4eHUe ero CBOMCTB,

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIAECICHHON MacCOBOM J0JIEN PACTBOPEHHOTO BELIECTBA;

HCCJIeIOBAHUE U OMHUCAHUE CBOMCTB HEOPTaHMUECKHUX BEILIECTB PAa3IMYHBIX KJIACCOB;

NpUMEHEHHE WHAWKATOpPOB (akMyca, MeTWIopaHxka ¥ (eHosTanerHa) s ONMpeaeTICHHs
XapakTepa cpelibl B pacTBOpaxX KUCIOT U IIEJIOYEeH;

M3y4YEHUE B3aWMOJEHCTBUSA KHUCJIOT C METaUIaMHM, OKCHUIAaMU METaJUIOB, PACTBOPUMBIMHU U
HEPaCTBOPUMBIMHU OCHOBAaHUSIMH, COJISIMU;

MOJIyYeHUE HEPACTBOPUMBIX OCHOBAHUIA,

BBITECHEHHE OJIHOTO METaslla APYTUM U3 PacTBOpa COJIH;

uccrienoBanue aM(pOTEPHBIX CBOMCTB THIPOKCUIIOB AIFOMUHUS U ITUHKA,

pelIeHHE OKCIICPUMEHTANBHBIX 3afad 1o TemMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCIUHEHUNY;,

pelIeHre SKCIePUMEHTATBHBIX 3a/1a4 10 TeMe «DJIEKTPOTUTHIECKAs UCCOIIUALIHSIY;

penIeHne YKCepUMEHTAIBHBIX 3314 10 TeMe «BakHelIne HeMeTauTbl U UX COSIMHEHUSY;

pelIeHre SKCIEePUMEHTAIBHBIX 33/1a4 10 TeMe «BakHelIe MeTauibl U X COSTUHEHUS,

XUMUYECKUE IKCIIEPUMEHTHI, WUTIOCTPUPYIOIIME MPHU3HAKH TMPOTEKAHUS PEaKIUd HOHHOTO
oOmeHa;

KaueCTBCHHBIC PEaKIMU Ha MPUCYTCTBYIONIME B BOJAHBIX PACTBOPAX MOHBI: XJIOPHUI-, OPOMHU/I-,
noaua-, cymbdar-, docdar-, kapboHaT-, CHIMKAT-aHHOHBI, TUIPOKCUI-UOHBI, KATHOHBI aMMOHHS,
MarHus, KaJblys, aTlOMUHHMS, skee3a (2+) u skenesa (3+), meau (2+), 1uHKa,

YMEHHE TPEACTaBIATh pPe3yabTaThl SKCIEpUMEHTa B (OpMe BBIBOJOB, JI0Ka3aTEIbCTB,
rpadukoB 1 TaOIUI] ¥ BBISBIISATH IMIIUPUIECKHE 3aKOHOMEPHOCTH;

BIIQJICHWE TIpaBWJIaMH O€30MacHOr0 OOpalleHuss ¢ BEIIeCTBAMH, WCIOJIb3yEeMBIMU B
MOBCEHEBHOM KU3HU, a TaKKEe NPaBWIAMU TOBEJACHHUS B MENSIX COEpeKEeHHs 370pOBbS U
OKpYXKarolllel IPUPOTHOM Cpeibl; TOHUMaHKe Bpena (OMacHOCTH) BO3CHCTBHUS HA JKUBBIC OPTaHU3MBI
OTIpeIeICHHBIX BELIECTB, a TaKKe CIOCOOOB YMEHBIIEHUS M TPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS; TOHUMaHUE 3HAYCHHUS KUPOB, OETKOB, YITIEBOIOB I OpraHU3Ma YeJIOBEKa,;

BIIQJICHUE OCHOBAMH XUMHUYECKOW TPaMOTHOCTH, BKJIIOYAIONICH YMEHHE TPaBHIBHO
HCIIOJIb30BaTh H3YUCHHBIE BEIIECTBA U MaTepPHaibl (B TOM YHCIIEe, MUHEpPAIIbHBIE YI0OPEHNUS, METAILIbI
U CIUIaBbI, MPOIYKTHI EPEPAOOTKH MPUPOJIHBIX HCTOYHUKOB yIrIIEBOAOPOI0B (YIJIsl, IPHUPOJIHOTO rasa,
HeTH) B OBITY, CEICKOM XO3SIMICTBE, Ha MPOM3BOJICTBE; YMEHHE MPUBOAUTE MPUMEPHI IPABHIBHOTO
WCIIOJIb30BaHUS M3yUYEHHBIX BEIIECTB U MAaTEPHUAJIOB,;

YMEHHE YCTaHABJIHMBATh CBS3U MEXIY PEAThbHO HAOIIOMAEMBIMH XUMUYECKUMH SBICHUSIMH H
MporieccamMmu, IPOUCXOISIIUMH B MAKpO- B MUKPOMHPE, OOBSICHATh TPUIMHBI MHOTOOOPAa3usl BEIIECTB,;
YMEHUE WHTErPUPOBATh XUMUYECKUE 3HAHUS CO 3HAHUSAMHU JIPYTHX YUEOHBIX MPEIMETOB C MOMOIIBIO
rejarora,

npeacTaBieHne o cdepax npodecCHOHATBHOW AEATeIhbHOCTH, CBSI3aHHBIX C XUMHUCH U
COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JTOCTHXKEHMSIX XUMUYECKON HAyKH, HAJMYUE OMbITA
paboOThl ¢ PA3JIMYHBIMA HUCTOYHUKAMU HH(MOpMAIMKU N0 XUMHUHU (HAYYHO-TIOMYJISIpHAsl JIUTEPaTypa,
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CJIOBApH, CIIPAaBOYHUKHU, HHTEPHET-PECYPCHI) C OMOPOH Ha aITOPUTM: yMEHHUE OOBEKTUBHO OIICHUBATh
MH(OPMAIIHIO O BELIECTBAX, X NPEBPALICHHUIX U IPAKTUYECKOM IIPUMEHEHUH.

TpebGoBaHMsI K TMPEAMETHBIM pe3yabTaTaM OCBOEGHHUSA Y4eOHOTO TmpenMera «XHUMH»,
pacupeiesieHHbIC TI0 To1aM 00yJYCHUS

PesynpTaTel 1m0 rogam (GOpPMYIHPYIOTCS O MPUHIUIY A00aBIEHUS HOBBIX PE3YyIbTaTOB OT
roga K Trojy, YK€ Ha3BaHHbIC€ B MPEAbIAYIIMX ToJaxX TMO3UIMH, KakK MpPaBUIIO, JOCIOBHO HE
MOBTOPSIOTCSI, HO YYHUTHIBAIOTCSA (pe3ysnbTaThl OYEPEAHOTO ToOJa IO YMOJYAHHIO BKJIIOYAOT
Pe3yJIbTaThI MPEABIAYIINX JICT).

8 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHIL: aTOM, MOJIEKYJIa, XUMUYECKHUI SJIEMEHT,
POCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMech (OJHOPOAHAS ¥ HEOJHOPOIHAs), BaJCHTHOCTH,
OTHOCUTEJIbHASI aTOMHAas U MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJII XHMHUYECKOTO OJJIEMEHTa B COCJAMHCHUU, MOJSPHBIH OO0BEM, OKCHI, KHUCIIOTA,
OCHOBAaHHME, COJb, *3JEKTPOOTPUIIATEIILHOCTH™, CTENEHb OKHUCICHHS, XUMHUYECKas peakius,
KIacCH(PUKAIUS PEaKIUi: peakluuud COCOUHECHUS, pPEaKIUH pPA3JIOKEHHUs, PpEeaKlMu 3aMeIleHus,
peakuu oOMeHa, 9K30- U SHIOTEPMHUYECKHUE PEAKINH, *TerioBoi 3pdexT peakiuu™; sjupo aTtoma,
AJIEKTPOHHBIA CIIOW aTroMa, aTOMHas OpOWTan b, pauyc aToMma, XMMHYECKas CBS3b, MOJSpHAs U
HEMOJISIpHAasi KOBAJEHTHas CBsA3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, pPAcCTBOP, MAaccOBas J0JIs
BellecTBa (MPOIECHTHAS KOHIIEHTPAIKs) B PACTBOPE;

WILTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. 1. 1) U IpUMEHSTH 3TH
TIOHSITHUS TIPU ONTMCAHUM BEILIECTB M UX MPEBPAICHU;

HCIIOJIh30BaTh XMMHYECKYI0 CUMBOJIMKY JUIsl COCTaBJICHUsI (POPMYJT BEIIECTB, MOJICKYJISIPHBIX
ypaBHEHUH XUMUYECKUX PEAKIIHi, JIEKTPOHHOTO OaslaHca;

OTPENIETSATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHCHUSX; CTCTICHb OKHUCICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX C OMOPOH HA OMPENETICHUs, B TOM YHUCIIE CTPYKTYPHUPOBAHHBIC;
MIPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIJIACCY COCMMHEHUN 1Mo (QopmyiaM; BUI XUMHUYECKOM
cBs13M (KOBaJICHTHASI M HOHHAS) B HEOPTaHUIECKUX COCTUHCHUSX;

MMETh TMPEACTABICHUE O CUCTEME XWMHUYECKHX 3HAHUW, YMETh C TOMOUIIBIO YUYUTENS
MPUMEHSTh CUCTEMY XHUMHUYECKUX 3HAHHWM, JJI1 YCTAaHOBJICHHUS B3aUMOCBS3M MEXIY H3YYCHHBIM
MaTepUajIoM U TPU TMOJYYSHUH HOBBIX 3HAHHM, a TaKKe MPH pabOTe C MCTOYHUKAMH XHUMHYECKON
uHpopmanuu. OpUEHTHPOBATHCS B MOHATHIX M ONEPUPOBATH UMHU Ha 0A30BOM YPOBHE, IPUMEHSTH
MIPU BBIMIOJIHEHUW YYeOHBIX 33JaHUi U PEIISHUH PACUYETHBIX 3a7ad C ONOPOH Ha aNTOPUTM YUEOHBIX
JIEWCTBUM HM3yYEHHBIE 3aKOHBI U TEOPUU: 3aKOH coXpaHeHus Mmaccel, [lepuonnueckuii 3axon JI.W.
MenneneeBa, *3akOH TMOCTOSHCTBA COCTaBa*, 3aKOH ABOrajpo; aTOMHO-MOJEKYJSpHAs TEOpUs.
CooTHOCUTH 0003Ha4YeHMs, KOTOphle MMeEIoTcs B Tabnuie «llepmoanueckas cucreMa XUMHUYECKUX
sanemeHntoB JI. 1. MeHnaeneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHUX
31IeMEHTOB (COCTaB M 3apsi sapa, OOIee YUCIIO 3JICKTPOHOB U paclpeeeHne UX M0 3JIEKTPOHHBIM
CII0sIM);

KJIaCCU(DUIIMPOBATHXUMHYECKHUE JICMEHTHI; HEOPTaHUYECKHUE BEIIECTBA; XUMUICCKUE PEaKITUN
(Mo YmMCITy W COCTaBY YYacCTBYIOIIMX B PEAKIIMHM BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHUIO
CTETEeHU OKHUCIIEHUSI XUMHUUECKUX DJIEMEHTOB) C OMOPOM HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEIICCTB PAa3IMYHBIX KJIACCOB,
MOATBEPKAsi OMUCAHUE TPUMEPAMH MOJEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKHX
pEaKLnii C OIIOPOM HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOEHHUS; BOZMOKHOCTH
MPOTEKaHUs XUMHUYECKUX MPEBPALICHUA B pa3IMYHBIX YCIOBHUSAX TMOCJIE MPEIBAPUTEIBHOTO
00CYX/IeHUS C IEAaroroMm;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJIEKYISPHYIO U MOJSPHYIO MAcChl BEIIECTB; MAaCCOBYIO JIOJIIO
XUMHYECKOTO IJIEMEHTa M0 POpPMYJie COSAMHEHHUS; MAaCCOBYIO JIOJIO BEI[ECTBA B PACTBOPE; MPOBOAUTH
pacy€Thl O YPaBHEHUIO XUMHUUYECKOU pPEaKIMH C OOPOM Ha aJITOPUTM,;

MPUMEHSATh OCHOBHBIE OIl€pAlliU MBICIIUTENIBHON AESITEIbHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
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00o01eHne, cucTeMaTu3anus, KIacCU(PUKAIUs, BBISABICHUE MPUYMHHO-CICICTBEHHBIX CBS3€H — IS
M3Y4YEHUs CBOMCTB BELIECTB M XMMHYECKUX PEAKLHM; €CTeCTBEHHO-HAYYHbIE METOJbl MO3HAHUS —
HaOJIO/ICHUE, H3MEpPEHHE, MOJICIIMPOBAHUE, OSKCIEPUMEHT *(pealbHblii ¥  MBICICHHBIN)*1OT
PYKOBOJCTBOM II€/1arora;

CJIeIoBaTh MPaBHUIIaM MOJIb30BaHUSI XMMHUECKOI NOCYI0H U 1a00opaTOpHBIM 000PYAOBaHUEM, A
TaK)Ke MpaBWiaM oOOpalleHus] C BEHIeCTBAMH B COOTBETCTBUU C HMHCTPYKUHUSMHU IO BBIIOJHEHUIO
71a00pPaTOPHBIX XUMHUYECKUX OIBITOB TI0 MOJIYICHUIO U COOMPAHUIO Ta3000pa3HbIX BellecTB (BOI0poIa
U KHCIIOPOJa), MPHUTOTOBIICHUIO PACTBOPOB C OMPEACIEHHON MacCOBOM J0JIell pacTBOPEHHOTO
BEIIIECTBA; TUIAHUPOBATh W MPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB
meo4Yed M KHCIOT C IMOMOIIbI0 HHAMKATOPOB (1akMyc, (eHoa(TanenH, METHIOpaHX U Jp.),
MOITBEPKTAIOIIMX KAaYECTBEHHBI COCTaB HEOPTraHWMYECKHX BeNICCTB (KAueCTBEHHBIC pPEaKIMH Ha
MOHBI) TI0J] PyKOBOJCTBOM IT€/Iarora.

9 KJIACC

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATUN: XUMHUUYECKUHN 3JIEMEHT, aTOM, MOJIEKYIIa,
HOH, KaTHOH, AQHUOH, IIPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, BaJICHTHOCTb,
ANEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKasl pEeaKIHsl, XUMUYECKasl CBS3b, *TEIJIOBOM
3pPeKT  peakuuu,Moib*,  MOJSPHBIA  00BEM,  pPACTBOP;3JIEKTPOJUTHI,  HEDIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAs] ~UCCOIMAIINS, PEAaKIHMH HOHHOIO OOMEHa, KaTalu3arop, *XUMHYECKoe
paBHOBecHe, oOpaTUMble U HEOOpAaTUMBIE PEAKIMH*, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIC PEaKIIUH,
OKUCJIMTENh, BOCCTAHOBUTENb, OKHUCJICHHE U BOCCTAHOBJICHHE, aJUIOTPOMus, aM(OTEepHOCTS,
XUMHYECKass CBsI3b (KOBaJCHTHAs, HOHHAs, METAJUTHUYCCKAs), KPUCTA/UTHYECKasT PEIéTKa, *KOppo3usi
METAJJIOB, CIUIABBI; CKOPOCTh XMMHUYECKOW peakiuu™, npeaeabHo gonyctumas kouientpaius (ITJIK)
BEIIECTBA,;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUAX MOHATHH (CM. 1. 1) U MPUMEHSTh 3TH
TIOHSTHUS TPU OTIMCAHUH BEIIECTB M UX MTPEBPAICHHIH;

WCIIOIb30BaTh 3HAKH W CUMBOJIBI I (DUKCAIIMHM PE3YJIbTaTOB HAONIOACHHUH, COCTaBICHUS
(dbopMyI BEIIECTB M ypaBHEHU XUMHUUYECKUX PEAKIIN, 3alUCH TaHHBIX YCIOBUH 3anad. Mcnoiap3oBaTh
obo3HaueHus, uMmerommecs B [lepuoamueckoil cuctemMe © TaONHUIE PACTBOPUMOCTH KHCIIOT,
OCHOBAHMU W COJIEN B BOJIE JIJISl BBITIOJTHEHHUS 33/IaHUM.

ONpEeNENsATh BAJEHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX JJIEMEHTOB B COEIMHEHUSIX
pPa3IMYHOrO COCTaBa; NMPUHAUICKHOCTD BELIECTB K ONPEACIEHHOMY KJIACCY COCIMHEHUN C OIOPOH Ha
OTpE/ICTICHUs, B TOM YHCJIC CTPYKTYPUPOBAHHbBIC, BUbl XUMHUCCKOW CBs3M (KOBAJCHTHAs, HOHHA,
METaJUIMYECKasi) B HEOPraHMUYSCKMX COCIMHEHUSX; 3aps]] MOHA [0 XUMHUYECKOH (opMmyIie; Xapakrep
CpelIbl B BOJHBIX PACTBOPAX KHUCIOT M IIEIOYEH, *THUI KPUCTAIMYECKONW PEmIETKH KOHKPETHOTO
BellecTBa™;

packpeiBaTh cMbica [lepmonnueckoro 3akonHa J[.MI. MenneneeBa M J1€MOHCTPUPOBATH €O
MOHMMAaHME. *ONUChIBATh M XapaKTepu3oBaTh* TabmuuHyo Qopmy I[lepromudeckoid cucTemsl
XUMHUYECKUX DJICMEHTOB. pa3jinyaTh TMOHATHS «rJIaBHas moarpymmna (A-rpymma)» W «rmoOodHast
noarpynmna (b-rpymma)», Manbie ¥ OOJBIIHE TEPHOMABI;, *COOTHOCHTH* 00O3HAUCHHS, KOTOPBIC
UMEIOTCS B TEpPUOJUYECKONW TaOJuIle, C YHCIOBBIMU XapaKTEpUCTUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsia siapa, OOIlee YMCIIO 3JIEKTPOHOB M PACIpE/CICHUE UX IO
DJIEKTPOHHBIM CJIOSIM); *OOBSICHATH* OOIIHME 3aKOHOMEPHOCTH B W3MCHEHHH CBOMCTB XHMHYECKHX
AJIEMEHTOB U MX COCIMHEHUN B MPEEIax MaJbIX MEPHOI0B M TJIABHBIX MOATPYII C YIETOM CTPOCHHUS
UX aTOMOB;

KJIaCCH(PUIIMPOBATH XUMHUICCKUE JICMEHTHI; HECOPTaHMUECKUE BEIICCTBA; XUMUICCKHE PEAKITUU
(0 YMCy W COCTaBY YYAacTBYIONIUX B PEAKIIMH BEUIECTB, IO TEIJIOBOMY A(PQEKTy, M0 H3MEHEHHIO
CTETICHEH OKUCIICHUSI XUMHUECKUX 3JICMEHTOB) C OMOPO Ha CXEMBI;

XapakTepu3oBaTh (OMHCHIBATH) OOMIME W CHeNU(DUISCKHEe XUMHUECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOJTBEpKIasi OMUCAaHWE MPUMEpPAMU MOJIEKYJSIPHBIX UM HMOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C OTIOPOM HA CXEMBI,

COCTaBJISITh YPABHEHUS 3JEKTPOJUTHUECKON AUCCOLMALIMM KUCIIOT, IIEI0Ye U COJIe; MOIHbIe
U COKpalll€HHBIE YpPaBHEHHs DPEAKIM HMOHHOTO OOMEHa; YpaBHEHHs DPEaKIIHi, MOITBEPXKIArOIINX
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CYIIIECTBOBAHHME TE€HETHUYECKON CBS3U MEX/Iy BEUICCTBAMU Pa3IMUHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUil  MOCPEICTBOM
COCTABJICHUS AJICKTPOHHOTO 0ajlaHCa 3TUX PEAKIINH;

[POTHO3UPOBATHCBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HX CTPOCHHS;, BO3MOXHOCTH
MPOTEKAHMSI XUMUYECKUX MTPEBPAIEHUI [TOCIIE MPEIBAPUTEILHOTO 00CYXKIECHUS C IEAaroroM;

BBIUUCIIATE OTHOCHTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MAacCOBYIO JIOJIIO
XHMHUYECKOTO DJIEMEHTA 110 (POpMyJsie COCAUHEHHMSI, MAaCCOBYIO JIOJII0 BEIECTBA B PACTBOPE; MPOBOINUTH
PacyéThl MO YpaBHEHUIO XUMHUYCCKOM PEAKIIUU C OTIOPOil Ha allTOPHUTM;

CJIeZIOBATHIIPABUJIAM TIOJIB30BAHUS XUMHYECKOM MOCYI0# U J1ab0paTOPHBIM 000PYI0BaHUEM, a
TaK)Ke TMpaBWJIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIMSIMH I10 BBIMOJTHEHUIO
1a00paTOPHBIX XMMHYCECKMX OTBITOB 110 MOJYYCHHUIO ¥ COOMPAHHIO Ta3000pa3HbIX BemecTB (aMMuaka
U YIJICKUCIIOTO T'a3a);

NPOBOJUTHh PEAKIMH, TOATBEPIKIAIOIINE KAaYeCTBEHHBIA COCTAB Pa3IMYHBIX BEIICCTB!
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUI- OpOMUI-, HOIUI-, KapOoHaT-, ¢pocdar-, CHIHKaT-, CylIbdart-,
THJIPOKCUI-UOHBI, KATHOHbI aMMOHHSI M HOHBI M3yYCHHBIX META/UIOB, MPUCYTCTBYIOIIME B BOHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTIEPAIIMK MBICIUTEIBHOM IESITEIbHOCTH — aHAJN3 U CUHTE3, CPAaBHCHHE,
0000IIIeHHE, CUCTEMATU3aINIO, BISBICHUE MPUYHMHHO-CIICJCTBEHHBIX CBS3EH — JUISl U3YUCHHS CBOWCTB
BCIIIECTB U XUMHUYECKUX PEAKIINii; €CTECTBEHHO-HAYYHbBIC METO/IbI TO3HAHUS — HAOJI0/ICHHE, U3MEPEHHE,
MOIETHPOBAHKE, SKCIIEPUMEHT (peabHbIi ¥ MBICJEHHBII).
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TEMATHYECKOE INTAHUPOBAHUE
8 KJIACC (2 4 B Hexemo, Bcero 68 4, u3 Hux 3 4 — pe3epBHOE BpeMsi)

TpumepHbIe TEMBI,
packpsbIBalolIue JaHHbIH
pa3ie NporpaMmsli,

H KOJIMYECTBO YacoB,
OTBOAMMOE HA UX H3yUeHHUe

Tema 1. Xumusi — BakHas
00J1aCTh €CTeCTBO3ZHAHUS U
NPAKTHYECKOM
JesiTeJIbHOCTH YeJIOBeKa

(54)

OcHOBHOe cofiep:kaHue

OcCHOBHBIE BHBI 1€ATEIbLHOCTH
o0yyarommxcs

Pasnen 1.ITepBonauaibhbie xumuveckue noustusi(20 )

ITpeamer XuMHUK.*PoIb XUMHH B )KU3HH YeJIOBEKA.
XuMmus B cucteMe HayK. MeTo/Ibl TI0O3HAHNS B
XUMHUU.*

Tena u BemecTBa. PU3NUecKye CBOMCTBA BEIECTB.
ArperaTHoe COCTOsIHME BelecTB. Yncrbie
BemecTBa U cMecu. CIocoObl paszieneHus cMecei.
dusndeckue 1 XuMHIECKHe ABIeHN. [Ipu3Haky 1
YCIIOBHS IPOTEKAHUSI XHMHIECKUX PEaKIHnil.
3HAKOMCTBO C IIpaBUJIaMU 0€30IaCHOCTH U
npréMaMu paboThl B XUMUYECKOH J1abopaTopuu.

JleMoHcTpanuu

1. JJaboparoproe 060pyOBaHHE.

2. PaznuuHble BUBI XUMUYECKOH MOCY/IbI.

3. OOpa3ibl BEIIeCTB.

4. Crioco0BI pasaeseHus cMeceit ((prIpTpoBaHueE,
BBIIAPUBAHHUE, TUCTHIUISIHS, XPOMATOTpadus).
JlaGopaTopHbIe H NPaKTHYeCKHE PadOTHI
JlabopamopHvie onvimot.

Orricanre (U3HYECKUX CBOMCTB BEILICCTB.
Paznenenue cmecu ¢ NOMOIIBIO MarHUTA.
IIpakmuyeckue pabomui:

Ne 1. JTabopaTopHOEe 000pyOBaHUE U TIPHEMBI
pabotsl ¢ HuM. [IpaBuna Ge3omacHoil paboTHI B
XAMHYECKOI TabopaTopum.

Ne 2. OuncTka 3arps3HEHHOM OBApSHHON COJIH
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PackpbIBaTh CMBICI H3y4aeMbIX IOHATHIA C IOMOILBIO
nejarora.

PackpbIBaTh poJIb XMMUH B IIPUPOJIE U KU3HU YETIOBEKa, e¢
CBSI3b C JIPYTMMHU HAyKaMH.

Pa3nnyath 4KMCThIC BEILIECTBA U CMECH; OJHOPOIHBIE U
HEOHOPOJIHBIE CMECH,

Pa3nmuate Qusnyeckre U XMMUYECKHUE SBJICHUS C ONIOPOH Ha
OIIpeIeNICHUSL.

OmnpezenaTs IPU3HAKE XMMUUECKUX PEAKIUH U yCIOBUSA UX
MPOTCKAHUS.

CreznoBaTh NpaBuilaM 110J1b30BaHHMA XMMHYECKOH MOCY10M U
J1a60paTOPHBIM 000PYIOBaHUEM, @ TAKAKE IIPABHIIAM
oOpamieHus ¢ XUMUYECKUMH BEIle-CTBAMHU B COOTBETCTBHU C
MHCTPYKIMSMH TI0 BBITIOJTHEHHIO IPAKTHYECKUX PaboT oA
KOHTpOJIEM IeJiarora.

[InanupoBaTh ¥ IPOBOJUTH XUMHUECKUH SKCIIEPUMEHT IO
W3YYCHHUIO U OTIMCAHHIO (PU3UYECKUX CBOMCTB BEILIECTB,
C1I0co00B pa3zieNieHHst CMecel BEIIECTB MO/l PyKOBOJICTBOM
nejarora ¢ oOCyJIeHHeM I1aHa paboThIL.

Hcrionb30BaTh NpH BHINOTHEHUH YIeOHBIX 3aJaHUH U B
HPOLECCE HCCIEN0BATENbCKON JeATENbHOCTH HAyYHO-
HOMYJIPHYIO JIUTEPATypPy XUMUYECKOTO COleP KaHuUs,
CIIpPaBOYHBIC MaTepHabl, pecypchl VIHTepHeTa o
PYKOBOJICTBOM TI€Jarora.

BeicTpanBath pa3BEpHYThIE TUCHMEHHBIE U YCTHBIE OTBETHI C
ornopoii Ha HHYOPMALUIO U3 YUeOHHKA U CITPABOYHBIX



Tema 2. BemecrBa
U XHMHUYeCKHe peaKkiuu

(15 4)

ATOMBI 1 MOJIEKYJIbl. XUMHUYECKUE IEMEHTHI.
3Haky (CHMBOJIBI) XUMHYIECKHUX 3JIEMEHTOB.
IIpocThie U croxHBIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xummdeckas popmyina. BalreHTHOCTs aTOMOB
XUMHUYECKHX 3JIEMEHTOB. *3aK0OH MOCTOSIHCTBA
cocTaBa BelecTB.* OTHOCHTENIbHAS aTOMHAas Macca.
OTHOCHTENIbHASI MOJIEKYIIIpHAs Macca. MaccoBast
JTOJISt XUMHUYECKOTO 3JICMEHTA B COCTMHEHHH.
Ddu3uyecKrue U XMMUYECKHE SBJICHUS. X UMUYECKas
peakuus. [IpusHaky ¥ ycaoBUS POTEKAHUS
XUMHYECKUX peakuuii. XMMUYeCcKrue ypaBHEHHUSI.
THIBI XAMUYECKHX PEaKiunii (coemHeHns,
pasJiokKeHusl, 3aMeIeHus, 0OMeHa).

3aKOH COXpaHEHUS MacChl BEIIECTB.

*M. B. JIoMOHOCOB — Y4&€HBINH-9HIUKIONEINUCT. ™

JeMoHcTpanun

dusnueckne ABIcHus (pacTUpaHue caxapa B
CTYIIKE, KUIICHHE W KOH/ICHCAINS BOJBI U T. 11.).
Xumunueckue siBieHust (TOpeHNE CBEYH,
pasnoxeHue caxapa, B3auMo/IeiiCTBUE CepHOI
KUCIIOTBI C XJIOpUIOM Oapus,

pasnoxenue rugpokcuaa meau(ll),
B3aMMO/JICHCTBHE XKeJe3a C Cepoil, B3auMoIeiicTBHE
xkenesa ¢ pactBopom cosr memu(ll)).

OnbIT, WUTIOCTPUPYIOIIUH 3aKOH COXpaHEHHS
MAacCCHhI.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI
JlaGopaTopHbIe OIBITHI:

TIpumeps! Gusnyeckux siBaeHu (Iu1aBiIeHHe
BOCKA, TasHHUE JIb1a).

TIprMepbl XUMHUYECKUX siBIEHHH (IPOKaIUBaHuEe
ME/IHOM NMPOBOJIOKH, B3aUMOAEHUCTBHUE MeJla C
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MaTepHaoB, IPaMOTHO UCIOJIb30BaTh U3y4CHHBIN
MOHATUHHBIN anmapaTt Kypca XUMHH

ITpUMeHSTh eCTeCTBEHHO-HAayIHbIC METOBI IO3HAHUS (B TOM
qucIte HabJIoICHHe, MOJICITUPOBaHNE, SKCIIEPUMEHT)

Y OCHOBHBIC OIIEPAllH MBICTIUTEIBHON AesATeIbHOCTH
(cpaBHeHHe, KIacCU(UKALMS) UL N3YYEHHUS BELIECTB U
XMMUUYECKHX PEAKLHU ¢ ONOPOil Ha alIrOPUTM HIIU CXEMY.

PackpbIBaTh CMBICI H3y4aeMbIX IOHATHI U 3aKOHOB U
HOPUMEHSTh 3TU MOHATHS IPU OIIUCAHUU CBOICTB BELIECTB U
UX TPEBPALIEHUI ¢ ONOPOI Ha MUIaH U KJIIOYEBBIE CI0BA.

Pa3nmuuars Qusnyeckue 1 XUMUYECKUE SIBJICHUS, OOBSACHATH UX
CYLIHOCTb C TOYKHU 3pEHUS AaTOMHO-MOJIEKYIISIPHOTO Y4EHHUS C
OIOPOH Ha ONPEIENEHUS U CXEMBL.

OnpexnensaTs NPU3HAKA XUMIYECKHX PEAKIUH, YCIOBHA MX
HPOTEKaHHS.

OOBACHATH CYIIHOCTh HU3MIECKUX M XUMUYECKUX SBICHUH C
TOYKH 3PCHUS aTOMHO-MOJIEKYIIIPHOTO YUCHUS C
UCIIOJIb30BaHUEM BU3YaJIbHOH OMOPBIL.

KiaccupuunpoBaTs XUMHYECKUE peakiuy (10 YHCITy U
COCTaBY pearupyromnux 1 00pa3yroInXcsl BEIIECTB) C
OTIOPOH Ha CXEMBI.

CoctaBiaTb HOpMyJIbl OMHAPHBIX BELIECTB 110 BAJICHTHOCTU U
OIIpe/ieNsITh BaIeHTHOCTH IO (pOpMyNaM BELIECTB C OHOPOH
Ha QJITOPUTM Y4eOHBIX AeificTBHH.

PaccraBisaTh K03(QOUIHEHTH B ypaBHSHUIX XUMHIECKIX
peakiuii ¢ onmopoil Ha aNIropuT™ y4eOHBIX AeHCTBUIL.

CrenoBarth MpaBHIaM IMOJIb30BaHUS XMMHUUECKOW MOCYI0H 1
71a60paTOpHEIM 000PYI0OBAHUEM, a TAKKE ITPaBUIIaM
oOpallieHysl ¢ BEIeCTBAMU B COOTBETCTBUM C MHCTPYKLIUSIMH
IO BBIMOJIHEHUIO Ta00PaTOPHBIX XUMUYECKUX OIBITOB MO
KOHTPOJIEM IIeiarora.

Hcronb30BaTh NpH BBINOIHEHUH YUeOHBIX 3a1aHUH U B
HpoIecce HCCIEI0BATEIbCKON NeATENbHOCTH
HayYHO-TIONYJISIPHYIO JINTEPaTypy XUMHIECKOIO
coziepsKaHus, CIIPaBOYHbIE MaTepHaisl, pecypcsl MHTepHETa



Tema 3. Bo3nyx. Kuciopon.
IlonsiTue 06 okcHaax

(54)

KHCJIOTOH).
MoJenu aTOMOB M MOJIEKYJT

TIpaktuueckas pabota Ne3 [TpusHaku IpOTEKAHUS

XUMHYECKUX PEaKIIil
Bobrunciaenns

0[], PyKOBOZCTBOM I€Jarora.

BeicTpanBath pa3BEpHYTbIE MUCHMEHHBIE U YCTHBIE OTBETHI C
oropoit Ha HHGOPMAIHIO U3 YIeOHHKA U CIIPABOYHBIX
MaTepUaoB, TPAMOTHO MCHOJIb30BaTh U3YUEHHBIH
MOHATUHHBIH annapat Kypca XUMHH

— OTHOCHTEJIBHOM MOJIEKYJISIPHOM MaccChl BEILECTB;

— MAacCOBOM JI0JTM XUMHUUECKOTO AJIEMEHTA M0
(dopMmyIe coeTMHEHHS.

Paznen 2. Baxkneiiume npeacraBuren Heoprannuecknx semects (30 )

Boznyx — cmecs rasos. CocraB Bo3ayxa.
Kucnopon — 31meMeHT 1 IpocToe Belie-
¢TBO. O30 — *aJUIOTPOTHAS MOU(UKALIHS
kucnopoaa.* HaxoxaeHue kucnopoaa B
npupoje, Gu3nIecKue 1 XHMHIECKHe
cBoiicTBa (peakinu OKHCICHNUS, TOPEHHE).
Yca0BUsA BOZHUKHOBEHUS U IPEKPAIICHUS
ropenust. [lonsitue 06 okcumax.

*CrocoObl MOTyYeHHs KHCIOPOa B
71200paTOPHU U MPOMBILIIEHHOCTH. *
[Ipumenenne kucnopona. Kpyrosopor
KUCJIOpOJa B IPHPOJE.

*TennoBoii apdexT XuMUUEcKoi peakuuy,
HOHSATHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30™- ¥ SHIOTEPMUUECKHX PEAKIHUSIX.
*TormmuBo (He(TH, YrOJIb U METaH).
3arps3HeHUe BO3yXa, CIOCOOBI €ro
NPEOTBPAIIeHNs. Y CHIIEHNE TTAPHUKOBOTO
s dekra, pazpylieHre 030HOBOTO CI0S.*

JleMoHcTpanuu

BsanmonetictBue ocdopa, cepsl H Kenesa ¢
KHCJIOPOJOM (BO3MOXHO HCIIOJIB30BAHUE
BHUJICOOIIBITOB).

Ormpernenenue coaepkanus KHCIOpoaa

B BO3/IyXe.
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PacKkpbIBaTh CMBICI M3y4aeMbIX IOHSTHH U IPUMEHSTh ITH
HOHSITHS IPH OMICAHUU CBOWCTB BELIECTB U UX MPEBPALICHHUI C
UCIIOJIb30BaHUEM OMOPHBIX CJIOB U KIIUIIIE.

XapaxTepu3oBath (OIUCHIBATH)C ONOPOL HA NAAH, CXEMY,
Kpamxyio 3anuco
COCTaB BO3]IyXa, PH3UUECKHE U XU-MUUECKHE CBOHCTBA
KUCTIOPOJa, CHOCOOBI €ro MOIyYCHUs, IPIMEHEHUE U 3HaUCHHE
B IIPUPOJIE 1 JKH3HH YeTIOBEKa.

Cpasnusame peakyuu 20peHus u MeoIeHHO20 OKUCTEHUS C
HpeBapUTENbHBIM 00CYKICHHEM ITapaMeTPOB CPaBHEHHSI.

Cobupath npudOpsI JUIs HOTYIEHUS KUCIOPOAa (BBITECHEHHEM
BOJBI M BO3[yXa).

Pacmo3HaBaTh OIMBITHEIM ITYTEM KUCIOPOJ MO KOHTPOJIEM
nejarora.

Hcnonp30BaTh XUMHYECKYIO CHMBOJIHKY JUISL COCTABIICHUS
(opMyIT BeIIecTB, MOJICKYISPHBIX ypaBHEHHH XUMIYECKHAX
peakLuii ¢ yuaCTHEM KUCIOPOAA.

OOBACHATH CYITHOCTH IKOJIOTMYECKUX NPOOIIEM, CBI3aHHBIX C
3arps3HEHNEM BO3/TyXa.

CnenoBath IpaBuIaM 0€30IacHOi paboThI B 1a00paTOpUH IpU
HCIOJIb30BAHUH XUMHYECKOH IOCYIbI U 000pYyIOBaHUSA IO
KOHTPOJIEM ITe/[arora, a Takke IpaBuiIaM OOpaIleHHs! C TOPIOYNMHI
BEIIIECTBAMH B OBITY.

TInaHupOBaTh M OCYLIECTBISITh Ha MIPAKTHKE XUMUYECKHE
9KCIIEPHMEHTBI, IPOBOUTH HAOIIOCHNSI, IeIaTh BBIBOIBI 110
pe3yibTaTaM KCHEePUMEHTa MO PYKOBOACTBOM IIeJjarora.



Tema 4. Bonopon.
IlonsTHE 0 KHCIAOTAX
" COJIAX

()

OmnBbITHL, AEMOHCTPUPYIOIIUE YCIOBHS
BO3HHUKHOBCHHUS U IPCKPALICHUS TOPCHU .
JlaGopaTopHble U MpaKTHYeCKHe PadOThI
JlaGopaTopHBIii OIIBIT:

O3HakoMIIeHHE ¢ 00pa3aMi OKCHIOB.
[IpakTnyeckas pabora:

Ne 4. Tlony4eHue KHCIOPOIa, H3yICHHE €T
CBOJCTB.

Bbruncnenus

— MOJICKYJIAPHON Macchl KHCIOPOaa U 030Ha
Ha OCHOBAHHMHM aTOMHOM MacChl XUMHUYECKOIO
JJIeMEHTa

Bogopon — 3neMeHT 1 pocToe BEIeCTBO.
Haxoxnenne B npupone, Gpuznueckue u
XUMHYECKHe CBOCTBa (Ha IpUMepe
B3aHMOHeﬁCTBHﬂ C HEMCTaJUIaMH1 U OKCHaMHU
METaJUIOB), IPUMEHCHHUE, *CITOCOOBI
NOJTy4eHHUs. ™

IIonsiTHE O KMCIOTAX U COJISAX.

JleMoHcTpanuu

Ilonmyuenue, cobupanue 1 pacrno3HaBaHue
BOJIOPOJA.

T'openne Bomopona.

BsaumoneiictBue Bogopoa ¢ OKCHIOM
meu(ll).

JlaGopaTopHble U MpaKTHYeCKHe PadOThI
JIaGopaTOpHBIii OIIBIT:

BsanmoieiicTBHE KHUCIOT C METAIJIAMU.
[IpakTnueckas pabora:

Ne 5. TNonyyenue Bogopoa, U3y4eHHUE ero
CBOMCTB.

Boerunciaenns
— MOJIEKYJISIPHOI Macchl BEIEeCTBa Ha
OCHOBAHUU aTOMHOM MaCChl XMMHUYECKHX
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‘YuacTBOBaTh B COBMECTHOH paboTe B rpymie.

Hcnonp30BaTh IpH BBHITIOJTHEHUH yIEOHBIX 3aJaHUN U B
TIpoLECCE HCCIE0BATENIbCKON IEATEIbHOCTU HAyYHO-
HOMYJIAPHYIO JUTEPATYPY XUMHYECKOTO COJEPIKaHMUS,
CIpaBOYHbIE MaTepHaibl, pecypcsl MHTEpHETa o
PYKOBOJICTBOM Il€Jjarora.

BsicTpauBaTh pa3BEpHYThIC IUCbMEHHBIE H YCTHbBIE OTBETHI C
omnopoii Ha HHGOPMALHIO U3 yIeOHHUKA U CIIPABOYHBIX MAaTCPHAIOB
C ONOPOH Ha IIaH, FPAMOTHO MCIOJIb30BATh N3YUCHHBIH
MOHATUIHBIN anmapar Kypca XUMUU

PackpbIBaTh CMBICII U3y4aeMbIX IIOHATHI U IPUMEHSTh 3TU
TIOHATHUS IPU OIMCAHUH CBOMCTB BEIIECTB M MX NPEBPAILEHUH.

XapakTepu30Bath (ONUCHIBATD) QH3MYECKHE H XMMUYECKUE
CBOMCTBA BOAOPOA, CIIOCOOBI €T0 MOTy4YeHHs, IPUMEHEHHE C
OIOPOH Ha IJIaH, KPaTKyIO 3alHCh, CXEMY.

Cobupats npuOop JUIs MOIy4EeHHs! BOJOPOJa C UCIIOIb30BaHHEM
BU3YaJbHON OTIOPBI

Hcnonp30BaTh XUMHUYECKYIO CHMBOJINKY JUTSL COCTaBICHUS
(hopMyI1 BelecTB, MOJIEKYIISIPHBIX YPAaBHEHUH XHMHYECKIX
peaxiuii ¢ yqacTueM BOJOpOJa C ONOPOH Ha aJrOPUTM.

CnenoBaTb npaBuiaM 6e30macHOU paboOThI B 1a0OpaTOPUU IIPU
HCIIONIb30BaHUH XUMHYECKOH MOCYIBI X 000PYIOBaHNUS MOX
KOHTpOJIEM IIE€Jarora., a Take IpaBulaM oOpaleHus ¢
TOPIOYUMH BEIECTBAMHU B OBITY

I1naHNpOBATh U OCYIIECTBIATH HA IPAKTHKE XUMUYCCKHUE
9KCIEPHMEHTHI, IPOBOIUTH HAOIIOJIEHNS, 1eIaTh BHIBOIBI 110
pe3ynbTaTaM dKCIEepUMEHTa MO PYKOBOACTBOM IIelarora ¢
00CYyX/IeHHEeM IIIaHa PabOoTBhI, C UCIIOJIB30BAHUEM KITHIIIE.

YdacTBOBaTh B COBMECTHOH paboTe B rpymiie.

IInanupoBath ¥ OCYIIECTBIATH HA IPAKTUKE XUMUYECKUE
9KCIICPUMEHTHI, IPOBOUTH HAOIIOICHNS, AeaTh BEIBObI IO
pe3ynbTaTaM SKCIIepHMEHTA.

V4acTBOBaThH B COBMECTHOMH paboTe B rpymme



Tema 5. KostnuecTBeHHBIE
OTHOLUEHHS B XHMHUHU
(49)

Tema 6. Bona. PacTBopbl.
IonsiTue 00 ocHOBaHMAX

(54)

2JIEMEHTOB
KonmuectBo BemectBa. Mosb. MonsipHast
Macca. 3akoH ABoraapo. MosIpHeIil 00bEM
ra3oB. Pac4€Tel o XMMHUYECKNM ypaBHEHHUSM.

JdemoncTpanms
OO0pa3ibl BEEeCTB KOJTUYECTBOM 1 MOJIb.

Boruuciaenus

— 00BEMa, KOJTMYeCTBa BEIIECTBA ra3a 1o ero
W3BECTHOMY KOJIMUECTBY BEIIECCTBA HITH
00bEMY;

— 00BEMOB ra3oB 10 YpaBHEHHUIO PEaKMH Ha
OCHOBE 3aKOHa 00BEMHBIX OTHOIICHHI ra30B

Bopna, ee cocras, cTpoeHHe, MOICKYJIBI.
dusunueckue cBOMCTBA BOALL. *AHaIN3

M CHHTE3 — METO/IbI H3YUCHHSI COCTaBa
BOJBL*

XHUMHUYECKHE CBOMCTBA BOJIBI

(pasnoxeHwue, peakiiy ¢ HATPHEM, OKCHIOM
KanbLusl, OKCUAOM cepbl 1V .

Cocrae ocHoBanuii. [lonstue 06
WHJHUKATOPAaX.

*Boja kak pacTBOpuTens.* PacTBOpSL.
*PacTBOPUMOCTD BEILIECTB B BOJE. ™
*HachIIeHHbIC 1 HEHACHIILICHHBIE PAaCTBOPHIL. *
MaccoBast 1015 BEIecTBa B pacTBOpeE.
*Posib pacTBOPOB B MIPHUPOJIC U B KU3HH
yesoBeka. KpyroBopot BoibI B

npupoe. *3arps3HeHIe IPUPOIHBIX BOA.
OxpaHa U OYUCTKA IPUPOJHBIX BO.

JleMoHcTpanuu
DNIEKTPOJIN3 BOJIbI; CHHTES BOJIBI;
B3anMoeiictere Boasl ¢ MeTaiamu (Na, Ca)
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PackppiBaTh CMBICT U3y4aeMbIX HOHATHH U IPUMEHSTH 3TU
MOHATHS, & TAKXKE NU3YyYCHHBIE 3aKOHBI U TCOPUHU JUIS PELICHUS
pacu€THBIX 3a]a4 C IOMOIIBIO MeJlarora.

BbrunciasTe MOJISIPHYIO MacCy BEIIECTB; KOJIMUECTBO BEIIECTBA,
00BEM raza, Maccy BeLIECTBa ¢ OIOPOH Ha oOpasell, Ha
(hopMyIsr,

IIpoBomuTE pacu€Thl MO ypaBHEHHUAM XUMHYECKUX PEaKIIH C
onopoit Ha oOpasell, arOPUTM y4eOHBIX ISHCTBHUH: KOJIHMUECTBA,
00Bb&Ma, Macchl BELIECTBA [0 U3BECTHOMY KOIUYECTBY, 00BEMY,
Macce peareHTOB WM IPOIYKTOB PEaKIHH.

BeicTpanBath pa3BEpHYTbIE IIMCbMEHHBIE U YCTHBIE OTBETHI C
0ropoii Ha MH(POPMALIUIO U3 YYEOHHKA U CIPABOYHBIX
MaTepHaIOB, TPaMOTHO MCIOJIb30BaTh U3YUYEHHbIN MOHATHHHBIN
anrnapar Kypca XMMHU € TIOMOLIBIO I1e1arora.

PackppIBaTh cMBICT H3y4aeMbIX HOHITHH 1 IPUMEHATD 3TH
MOHATHS TIPH ONMCAHUM CBONCTB BELIECTB U UX MPEBpalleHuil ¢
TOMOIIBIO IIeJIarora.

XapakTepru3oBaTh GH3MIECKUEC U XUMHIECKHE CBOHCTBA BOJbI, €€
POJIB KaK pacTBOPHUTEIIS B IIPUPOJHEIX IIPOIIEccax ¢ OMOPOil Ha
IUIAH U CXEMY.

CocCTaBJIsITh ypaBHEHUS] XUMHYECKUX PEAKIMH C y4aCTHEM BOJBI C
OTIOPOil Ha CXEMY.

OOBSCHATH CYIHOCTB IKOJIOTMYECKUX MPOOJIEM, CBS3aHHBIX C
3arps3HEHUEM IIPUPOJHBIX BOJ, CIIOCOOBI OUUCTKH BOABI OT
IpHMeceii, Mephl II0 OXpaHe BOJ OT 3arPsI3HCHUS II0CTIe
NpeIBapUTENHHOrO CTPYKTYPUPOBAHUS MaTepHaa.

IInanupoBaTh U OCYLIECTBIATH HA IPAKTUKE XMMUYECKHUE
9KCIICPHMCHTHI, IPOBOANTH HAOMIOACHNUS, AENATh BHI-

BOJIBI 10 pe3yabTaTaM dKCIEPUMEHTA 10T KOHTPOJIEM IIearora,
C MCHOJI30BaHUEM KIIUILIE.

CnenoBaTb npaBuiaM 6e30macHOU pabOThI B 1a0OPaTOPUU IIPU
UCIIOJIb30BAaHUM XUMHUYECKOH MOCYIbI M 000PYA0BAHUS 110]L
KOHTPOJIEM I1e/1arora.

[TpoBOAMUTH BBIUMCIICHUS C TPUMEHEHUEM TTOHSITHS <MaccoBast



Tema 7. OCHOBHBIE KJIACCHI
HEOpPraHMYecKuX
coeIMHeHM i

(11 q)

(BO3MOKHO HCIIOJIb30BaHUE
BHICOMATEPHAIIOB).

PacTBOpeHHe BEIeCTB ¢ pasinIHOM
PacTBOPUMOCTBIO.

Hccnenosanne pacTBOPOB KUCIIOT U IIET0YEH
C MOMOLIBIO UHINKAaTOPOB.

JlaGopaTopHble U NpaKTHYeCKHe PadoThI
IIpaktnueckas padora:

Ne 6. [TpuroroBneHue pacTBOPOB ¢
onpenenEHHON MacCOBOM JI0JIe
PacTBOPEHHOrO BELIECTBA.

Bobruncienns

— C UCIIOJIL30BaHUEM IMOHATHUS KMACCOBas
JIOJIsI BEILIECTBA B PACTBOPE»

Knaccudukarms HeopraHu4IecKux
COEIMHECHHUIA.

OKCHJIBI: COCTaB, Kiaccupukanus (OCHOBHBIC,
KUCIIOTHBIE, *aM(OTepHBIe,
Hecosteo0pasyromue Ha IpIMepe OKCHIA
yriepoaa |l v okcnna azora ll, HomeHKIaTYypA.
Tonyuenue* okcuao0B (B3aUMOIEHCTBHE C
BOJIOM, KMCIIOTAMH, LIETOYAMH).

OcHoBaHWsI: COCTaB, Kiaccuukanus (Leaodn
M HEpacTBOPHMEIC OCHOBAHHS),
HOMEHKIIATypa.

Kucnotsi: cocras, knaccudpuxanus,
HOMEHKJIaTypa, GU3HYeCKue U XHMHYECKUE
CBOMCTBA (B3aMMOIEHCTBHE C OCHOBHBIMHU
OKCHJaMH COJISIMU Ha TIPUMEpE COJISTHOM 1
CEPHOI KHCIIOT), *CIOCOOBI MOTydeHus.* Psiq
aKTUBHOCTH METAJLIOB.

Counu (cpeHue): HOMEHKIATYPA, *Crioco0bl
TIOJTYYCHHST™, B3aUMO/ICHCTBHE COJICH C
MeTa/UIaMH1, KUCIIOTaMH, IIeJI0YaMH U COJISIMHU.
T'enernyeckast cBS3b MEXIy KJlacCaMU
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JIOJIS1 BEILIECTBA B PACTBOPE» C OMOPOii Ha GOPMYIIBL.

Hcrionb30BaTh TpH BBIMIOJIHCHUN YUeOHBIX 33JJaHUH 1 B TIpoliecce
HCCIIEI0BATENBCKON AEATETbHOCTH HAYYHO-TIOMYJIIPHYIO
JIUTEPaTypy XUMUYECKOI0 COIEPKaHMsI, CIIPAaBOYHbIE
MaTepuaisl, pecypcel IHTepHETa Moy pyKOBOACTBOM Iejlarora.

BeicTpauBath pa3BEpHyThie MMCbMEHHBIE U YCTHBIE OTBETHI C
oropoii Ha UHGOPMaLUIO U3 YUeOHHKA U CIIPAaBOYHbIX
MaTepHalioB, TPaMOTHO HCIOJIb30BATh M3YYEHHBIH OHATHITHBII
amnmapaT Kypca XHMHUH TI0CIIe TIPEABAPUTEIHHOTO
CTPYKTYPUPOBAHMS MaTepHaja

OmnpezeneHne 0CHOBHBIX KJIACCOB HEOPraHMYECKHUX COCIMHECHHUN
10 mabIoHy.

CocTaBiieHHE CXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCIMHEHUIT Ha OCHOBE OIPE/CIICHUS.

CocranieHue GOpMyIl OCHOBHBIX KJIACCOB HEOPTaHUIECKHX
COCIIMHCHHH 1 Ha3bIBAHUE WX T10 MEXKYHAPOJIHOW U TPUBHATBHON
HOMECHKJIATypE C UCIOJIBb30BAHUEM OTIPECIICHUS U TaOIIHIIBI
PacTBOPHMOCTH.

KrnaccudunmpoBanue n3y4aeMbIX BELIECTB 110 COCTaBY U
ceoticmeam ¢ OTIOPON Ha ONIPENCIICHU, CXEMBI U TabIIiIy
PacTBOPHMOCTH.

CocraByieHHe TaOJIHIbI TCHETUUECKHUX PSIIOB M CXEMBI
«['eHeTHYECKAasl B3aHMOCBS3b OCHOBHBIX KITAaCCOB HEOPTraHMYECKHX
COCIMHEHHMIT» MO/ PYKOBOJCTBOM IEarora.

[TporHo3upoBaHue CBONCTB BEIIECTB HA OCHOBE OOIINX
XUMHUYECKHX CBOMCTB M3YUCHHBIX KJIaCCOB, TPYITI BEUIECTB, K
KOTOPBIM OHH OTHOCSITCSI C HCTIOIb30BAHUEM CXEMbI
«[eHeTHYECKAsT B3aUMOCBS3b OCHOBHBIX KITACCOB HEOPTaHHYECKHX
COEIMHEHHMIT» MO PYKOBOJCTBOM IIEarora.

CocraBiieHHuEe MOJICKYISIPHBIX YpaBHEHUH peaklni,
WLTIOCTPUPYIOIIIX XUMHUIECKAE CBOUCTBA H3YYCHHBIX KIIACCOB U



HEOPraHWYECKUX COeIMHEHUH. ['eHeTnueckue
psnsl. [loHstre 06 aM(pOTEpPHBIX THIPOKCHIAX
Ha IIpUMepe [IMHKA U aIFOMUHHS. XUMHYECKHe
CBOMCTBA - B3aUMO/ICHCTBUE C KHCIIOTAMH K
miesnioyamMu. PaznoxeHne npu HarpeBaHUU.

JemMoHcTpamun

OO0pa3Lbl HEOPraHUUECKUX BEIECTB
Ppa3IMYHBIX KJIACCOB.

BsaumoeiicTBue pactBopa cepHOl KHCIIOTHI C
oxcugoM meau(ll).

Peakiust nelirpanuzammn.

BriTecHenue ofHOro MeTaia Jpyrum u3
pacTBopa COJH.

JlaGopaTopHble H NPaKTHYeCKHE PadOTHI
JlabopaTopHbI€ OIBITHI:

BsaumoieiicTBre KUCIOT ¢ METAJIaMH.
INonyueHne HEPaCTBOPUMBIX OCHOBAHHUI.
BsaumoneiicTBue HEpaCTBOPUMBIX OCHOBaHUIL
C KUCJIOTAMH.

Paznosxenue rugpokcuzaa meau(ll) npu
HarpeBaHHH.

Ipaxtiueckas pabora:

Ne 7. PerieHue 9KCepUMEHTANIBHBIX 3a/1a4 110
TeMe «OCHOBHBIE KJIaCChl HEOPTAaHUYECKHX
COEIUHEHUI».

Bbruncienns
— 110 YPaBHEHUSIM XMMHUYECKUX peaKI1i

€nocobul noyyeHus BEIecTB U3yYeHHBIX KJIACCOB, IPYIIL, a
TaKoKe MOATBEPKIAIOINX TeHETHYECKYIO B3aUMOCBSA3b MEXKTY
HHMH, C OTIOPOif Ha BepOaTbHyIO CXeMY B Ka4eCcTBE 3pHTEIbHON
OIIOPBI.

CocraBieHre MONEKYIISPHBIX YPABHEHUH PEaKIHil 10 CXeMaM ¢
TpeBapHUTENBHBIM 00CYKIEHHEM BEIOOPA pearnpyronmx
BEIIIECTB.

Beraucnenue no ypaBHEHHAM XUMHYECKHUX PEAKIHH KOJIMYECTBA,
00BEMa, Macchl BEIECTBA TT0 KOJIMYECTBY, 00BEMY, Macce
peareHTOB MY IPOJYKTOB PEAKIUH 0 aITOPUTMY.
ITnaHMpOBaHKE U OCYIIECTBICHHE Ha IIPAKTUKE XMMHYECKOTO
SKCIIEpHMEHTa U HaOJIIOICHUS IO/l PYKOBOJICTBOM YUUTEIS.
®dopMynpoBaHUe BEIBOJIOB IO PE3yIbTaTaM 3KCIIEPHMEHTa C
HCIOJIb30BaHUEM OMOPHBIX CIIOB.

DopMyaHpoBaHHEe C TOMOIIBIO MIE1arora U BBIIOJTHEHUE IPABUIT
6e30macHoif paboTHI B 1Ta0OPATOPHH MPH HCTIONB30BAHUI
XUMHYECKOH NOoCy/bl 1 000pyI0BaHUS.

Hcnonp30BaHuE MPH BHIIOJHEHUN yIeOHBIX 3aJaHHH U B
TIPOIIECCE MCCIE0BATENBCKON IEATENBHOCTH HAYTHO-TIOMY IAPHOH
JIMTEPaTypbl XUMUYECKOTO COJIEP)KaHHsl, CIIPaBOYHbIE MaTepPHAJIbI,
pecypcsl HTepHeTa, OCYIIeCTBICHHE BEIOOPa MO/ PYKOBOJICTBOM
nejarora.

BrlcTpanBanne pa3BEpHYTHIX IIMCEMEHHBIX U YCTHBIX OTBETOB C
ornopoii Ha HHYOPMALUIO U3 YUeOHHKA U CIIPABOYHBIX
MAaTepHanoB, FPaMOTHOE HCIOJIb30BaHUE H3Y4EHHOTO
MOHATHITHOTO ammapaTa Kypca XMMHH C UCIIOJIb30BaHUEM IIIaHa,
OIIOPHBIX CJIOB, AJITOPUTMA.

Pa3zpnen 3. Ilepuoanyeckuii 3axon u Ilepuoanyeckas cucrema xummuueckux djaementoB J[. U. Meneneesa.
Crpoenne aToMoB. XUMHUYECKAs! CBA3b. OKUCINTEILHO-BOCCTAHOBUTEIbHBIE peakiuu (15 1)

Tema 8. Ilepnoanyeckuii
3akoH u I[lepuoauyeckas
cHCTEMa XHMHUYEeCKHX
3JIEMEHTOB

J. U. MenpeJie-eBa.

ITepBble MOMBITKY KIACCH(PUKAIIMN XUMHUYECKHX
aneMeHToB. [IoHsTHE 0 rpymnmax CXOJHBIX
3JIEMEHTOB (LLIEJIOYHBIC U IETOYHO3EMEIbHBIC
METaJlIbl, FAJIOTeHbI, HHEPTHBIE Ta3bl).
*DJIeMeHTBI, KOTOPbIe 00pa3yroT
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PackpeIBaTh CMBICII IEPHOIUYECKOTO 3aKOHA 10 PYKOBOJICTBOM
nejarora.

IToHumars cymiecTBoBaHHE NEPUONUECKOIT 3aBUCUMOCTH
CBOWCTB XUMHYECKHX JJIEMEHTOB (M3MEHEHHE PaIiyCOB aTOMOB
U 3JIEKTPOOTPULIATEIBHOCTH) U UX COSIUHEHHUH OT IOJIOXKEHUSI B



Crtpoenue aroma (7 )

Tema 9. Xumuueckast
cBsi3b. OKHCIAUTENBLHO-

aM(OTepHBIE OKCUBI U THAPOKCUIBL. *
[Teproanueckwmii 3akoH u [leproan-ueckas
cucremMa Xumudeckux anemenros /1. W.
Mengeneesa. [leproasl, Tpyniibl, TOArPYIIIBL.
DU3HUECKUI CMBICIT TIOPSAAKOBOTO HOMEpa
9JIEMEHTa, HOMEPOB IepPHOJIa U TPYIIIbL.
Crpoenune atromMoB. CoCTaB aTOMHBIX si/IEp.
*N30Tonsl.* DnexkTpoHbl. CTpoeHne
3NIEKTPOHHBIX 000J109eK aTOMOB TIepBhIX 20
XUMHUECKUX dieMeHTOB [lepuoauueckoit
cucremsl J. 1. Menneneena.
XapakTepuCcTHKa XUMUYECKOTO JIEMEHTA I10 €T
noJsioxxkenuto B Ilepuonuueckoii cucreme

JI. . Menneneena.

*3aKOHOMEPHOCTH N3MEHEHHS CBOICTB
9JIEMEHTOB MaJbIX €PUOJIOB U IJIaBHBIX
MOJIPYIII B 3aBUCUMOCTH OT aTOMHOI'O
(mopsiAKOBOrO) HOMepa. ™

*3nauenue [lepuoauueckoro 3akoHa

u Ileproguueckoil cucTeMbl XUMHUECKUX
9JIEMEHTOB /ISl Pa3BUTHSI HAYKH U PAKTUKU.
J1. 1. MenneneeB — yu€Hbli, megaror u
IPaXIaHUH.*

JemoHcTpauuu

KopoTtkonepuoHas ¥ JJIMHHONIEPUOUIHAS
dhopmsbl [lepuoauyeckoil CHCTEMbI XUMHYECKUX
anemenToB [I. 1. Menneneesa.
O3HakoMIIeHHE ¢ 00pa3laMu METAILIOB

U HEMETAJJIOB.

JlaGopaTopHble H MPaKTHYeCKHe PAdOThI
JlaGopaTopHbIii OTIBIT:

B3aumopeicTBre ruipokcHia UHKA ¢
pacTBOpaMu KHMCIIOT U LieJ0uei
*JeKTPOOTPULIATENILHOCTL* aTOMOB
XUMHUUYECKUX JIIEMEHTOB.
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HEePUOJIUYECKOIl cCTeMe U CTPOCHHS aTOMa C HCIOJIb30BAHUEM
CXeM M TaOwuII,

YcranaBaMBaTh CBA3b MEKTY ITOJIOKEHUEM DJIEMEHTA B
HEePUOANYECKOH CHCTEME U CTPOCHHEM ero aToMa (cocTas
3apan sA7Apa, o0IIee YHCIIO 3IEKTPOHOB U paclpeeleHue ux 1o
9JIEKTPOHHBIM CJIOSIM) 110 00pasity.

[Iporuo3upoBaTh XapakTep U3MEHEHUsI CBOMCTB 21€MEHTOB M UX
COeMHEeHMH 1o rpynnam u nepuosaam Ilepuoauyeckoit cucTeMsl
€ TIOMOILIBIO TIEeIarora.

XapaKkTepu30BaTh XUMUUECKUE HIEMEHTBI IEPBBIX TPEX
MEPHUOJIOB, KaIIUsl, KaIbIHA [10 UX HOJIOKEHHIO
B [lepnoanyeckoii cucreme J1. V. Menneneesa.

CrnefioBaTh npaBuiiaM 6€30MacHoil paboThI B 1TaGOPaTOPHHU NPH
HCTIOJIb30BAHUU XUMHYECKOH MOCYbI U 000pyJOBaHUS MOA
KOHTPOJIEM TI€/1arora.

BricTpauBath pa3BEépHyThIC MICbMEHHBIE U YCTHBIE OTBETHI C
ornopoit Ha HH(OPMAIHIO U3 YIeOHUKA U CIPABOYHBIX
MaTepuaioB, TPAMOTHO UCIOJIb30BaTh N3yYCHHBII MOHITUHHBIN
anmapar Kypca XMMUH [10cje CTPYKTYpHPOBaHUs MaTepuana ¢
UCIIOJIb30BaHUEM KIIUILE.

Hcnonb30BaTh IPpH BBIIOIHEHUU yU€OHBIX 3aJJaHUI TEKCThI
y4eOHMKa [IOCIIC CTPYKTYPUPOBAaHHS MaTepUaia, CIIpaBOYHbIe
Matepuaisl (IIepHoIyecKyo CHCTEMY XMMUYECKUX 3JIEMEHTOB
J1. . MenzeneeBa, TabiuIly pacTBOPUMOCTH KUCIIOT,
OCHOBAHUI1 U COJIEH B BOJE, NEKTPOXUMHUUECKHUI Pt
HaNpPsOKEHNH METAJUIOB).

Hcnonb30BaTh NpH BBINOJIHEHUH y4eOHBIX 3aaHUI U B IIpoliecce
HCCIIE0BATENbCKON JEATENILHOCTU HAYYHO-IIOMYJIIPHYIO
JIUTEPATypy XUMHUECKOTO COJIEP)KaHUs, CIIPABOYHbIE
MarepHaisl, pecypchl MHTepHeTa 1oz pykoBOJCTBOM Iefarora

PackpbIBaTh CMBICI H3y4aeMbIX IIOHATHIA 0] PyKOBOACTBOM
rearora.



BOCCTAHOBUTE/JIbHbIE
peaxkuuu
(84)

Xumuueckas CBsi3b (MOHHAs!, KOBAJIEHTHAS
NOJISIPHAsE M KOBAJIEHTHASI HETIOJISIPHAS).
CTeneHb OKUCIIEHHS.
OKHUCIHUTENTBHO-BOCCTAHOBUTENBHBIE PEAKIIUH
(OBP). IIpotiecchl OKHCIICHUS U
BOCCTaHOBJIEHHUS. OKHCIUTENN U
BOCCTAHOBHUTEJIH.

JemoHcTpauuu
OKHCIMTEIPHO-BOCCTAHOBHTENIBHBIC PEAKIIHH:
TOPEHUE, PEAKLIUU PA3I0KEHUs, COEAUHEHUS
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Onpenensith BUJ XMMUYECKOH CBS3U B COSAUHEHUH C
HCIIOJIb30BAHUEM CXEM.

OrnpenensTs CTerneHb OKUCICHNS XUMHYECKOTO JIEMEHTA T10
(dhopmyJie ero COeMHEHHUS C UCTIONb30BAaHUEM AITOPUTMA.

OmnpenensiTs 31eMeHT (BEIIECTBO) — OKUCIUTENb U JIEMEHT
(BeIIECTBO) — BOCCTAHOBHUTEID.

OOBSICHATH CYLIHOCTD IPOLIECCOB OKUCIEHUSI U BOCCTAHOBJICHHS.

CoCTaBIIATH 3IEKTPOHHBIHN OanaHc ¢ yI€TOM YHCIa OTJAHHBIX U
MIPUHSTHIX JIEKTPOHOB.

CocTaBiisiTh ypaBHEHUE OKUCIUTEILHO-BOCCTAHOBUTEIBHOMN
peaKLuy 1o aIropuTMy pazoopa OKUCIUTEIbHO-
BOCCTaHOBHTEIILHOM PEeaKIUH.

Hcnone30BaTh PH BHITOJTHEHUH YIEOHBIX 3aIaHUI TEKCTHI

yueOHHUKa [OCIe CTPYKTYPHPOBAHUS MaTepUala, ClipaBO4YHbIe

MarepHraisl (IEPHOIMICCKYIO CHCTEMY XUMHIECKUAX JIEMCHTOB

. . Menzeneea, Tabiuily pacTBOPUMOCTH KUCIIOT, OCHOBaHU I

U COJICH B BOZIE, DIICKTPOXUMHUYECKUI psijl HAIPSKEHUI

METAaJIJIOB).



9 KJIACC (2 4 B Hezento, Beero 68 u, n3 HuX 4 4 — pe3epBHOE BpeMs)

IIpumepHbIe TeMBI,
PacKpbIBaKOIINe JAHHbIH
pa3ies NporpaMmsi,

M KOJIMYECTBO YacoB,
OTBOJMMOE HA UX U3yYeHHUe

IloBTOpEHHE 1
yriayoJenue 3HAHMIT
OCHOBHBIX pa3jeJloB
Kypca 8 kiacca
(54)

OcHOBHOe cojepikaHue

Pasznen 1. BemecTBo  XuMHYECKHE

[Tepnoamueckwmii 3akoH. [leprnoanyeckas cucrema
xumudeckux snementoB /. 1. Menneneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B W3MEHECHUU
CBOMCTB XMMHUYECKHX JIEMEHTOB TIEPBBIX TPEX
ME€PUOJIOB, KK, KaJIbLIU U UX

COCJIMHEHUH B COOTBETCTBHUH C ITOJIOKEHHEM
JJIEMEHTOB B IEPUOUUYECCKOM CHCTEME U CTPOCHHUEM
HX aTOMOB.

Knaccudukanms u HoMeHKIIaTypa HEOPraHUYEeCKUX
BewecTB (MEXX/yHa-pOIHAS ¥ TPUBHABHASL).
XUMHYECKUE CBOWCTBA BEIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPraHWYeCKUX COEMHEHHUH,
HX TEHETUYEeCKas CBSI3b HEOPraHUYECKUX BELIECTB.
CTpoeHue BEIIeCTBA: BUJIbI XHMUYECKOW CBSI3H U
TUIIbI KPUCTAJUIMYECKUX PeIETOK. *3aBUCUMOCTh
CBOJCTB BEILIECTB OT UX CTPOCHUS. ™
JeMoHCcTpanun

1. Moaenu KpUCTaJUTMYECKUX PEIIETOK
HEOPraHU4eCKHX BEUIEeCTB.

2. KopoTkonepuoaHas U JIMHHOIIEPHOIHAS (HOPMBI
Iepuoauyeckoit CHCTEMbI XHMUYECKUX 3JIEMEHTOB
. . MenneneeBa

OcHOBHBIE BHIbI AeITEIbHOCTH
o0yyarommxcs

peaxuuu (17 1)

XapakTepu30BaTh XUMHUYECKUE 3JIEMEHTHI MIEPBBIX TPEX
MEPUOJIOB, KaJIHs U KIbLHS 10 X MOJI0KESHHIO
B [lepuoanyeckoii cucreme /I. . Menaeneesa c onopoit Ha
ITOPUTM.

KnaccuduupoBaTh 1 Ha3bIBaTh HEOPraHUYECKHE BELICCTBA
M3YUYEHHBIX KJIACCOB C OIOPOW Ha CXeMy, TabIHIly
PacTBOPHUMOCTH.

OrnuchIBaTh OOITNE XUMHUYCCKUE CBOMCTBA BEIIECTB
Ppa3JInuHBIX KJIACCOB, MOATBEPIKAATh CBOWCTBA IPUMEPaMU
MOJIEKYJIIPHBIX YPAaBHEHUH XUMUYECKUX PEAKLUI ¢ OOpoit
Ha CXEMY.

OnpenensaTb BUA XUMHUYECKOH CBSI3U U TUI KPUCTAJUINYECKOH
PeIIETKU BEIlecTBa ¢ ONOPOM Ha CXEMY.

IIporHo3upoBaTh CBOIICTBA BEIIECTB B 3aBUCHMOCTH OT MX
CTPOEHHUSI TIOCIIE MPEBAPUTEIILHOTO pa3bopa.

BricTpauBath pa3BEpHYThIC TUCbMEHHBIE U YCTHBIE OTBETHI C
OIOpoi Ha
HHPOPMAIIHIO U3 YYeOHHKA U CITPABOYHBIX MaTEPHAIIOB,
IPaMOTHO UCIIOJIb30BATh N3y4YEHHbII MOHATHIHBIN anmnapar
Kypca XUMUH.

Hcnonp30Bath npu BHIMOJIHEHUN Y4eOHbBIX 3aIlaHUN U B
MPOLIeCCe UCCIIEA0BATENbCKON IeATENbHOCTH HayYHO-
MOTYJISIPHYIO JIUTEPATYPy XUMHYECKOTO COJIePIKaHuUs,
CIIpaBOYHBIE MaTepUalibl, pecypcsl IHTepHETa Mo

PYKOBOACTBOM Ii€aarora.
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Tema 1. OcHOBHBIE
3aKOHOMEPHOCTH
XHMHYEeCKHX peakuuii

(44)

Knaccudukanus XuMU4ecKuX peakiuil 0 pa3Iu4HbIM
npHr3HaKaM (0 YHCITy M COCTaBY yIacTBYIOIIHX B
peaKUuy BEIECTB, *110 TeIUIOBOMY 3 deKTy, Mo
H3MEHEHUIO CTeIeHEl OKUCICHUS XUMUYECKUX
3JIEMEHTOB, [0 0OPATUMOCTH, 110 YIACTHIO
KaTanusaropa).™

*IJK30- U SHIOTEPMHUECKUE PEAKILIUH,
TepMOXUMHUUecKue ypapHeHus. [lonarue o ckopocTu
XUMHUYECKOH peakuuu. [IoHsITHE 0 TOMOTE€HHBIX U
reTeporeHHsIX peakusx. [lonstue 06 o6paTumbIx

1 HEOOPaTHUMBIX XMMUYECKHUX peakiusx. [lonstue o
XAMHYECKOM paBHOBeCHH. DaKTOPH!, BIUAIOIINE Ha
CKOPOCTh XMMHUUYECKOH peakLuu 1 M0JI0KEHUE
XUMHUYECKOTO PaBHOBECHS. ™
OKHCIIUTEILHO-BOCCTAHOBUTEIILHBIE PEAKIIUU
(9MeKTPOHHBII GaaHC OKHCIUTEIBEHO-
BOCCTaHOBUTEJILHOM PEaKIIUH).

JeMoHCcTpanun

1. 3aBHCHMOCTD CKOPOCTH XUMHYECKOI PEaKIiK OT
pa3inuHBIX (aKTOPOB.

2. Bo3zeiicTBue KaTanu3aTropa Ha CKOpPOCTb
XHMHYECKON peaKinH.

3. IIpumMepbl HEOOPATUMBIX M OOPATUMBIX peaKIuii.

4. CMelieHne paBHOBECHS XUMHUYECKOH PeaKIyu.
Beruncienus

— KOJINYECTBA BELIECTBA, 00BEMA U MacChl pEarcHTOB
WM IPOJYKTOB 10 YPABHEHUSIM XUMHUYECKUX peaKkui

PackpbIBaTh CMBICI H3y4aeMbIX HOHITUH U IPUMEHSATD 3TH
MIOHSATHUS IIPH ONIMCaHUH CBOWCTB BEIIECTB U HX
MpEeBpalICHAN.

KnaccudunupoBaTs XuMHYECKHE PEAKIUH MO Pa3THYHBIM
MIPU3HAKAM.

YcranaBaMBaTh 3aBUCHMOCTh CKOPOCTH XUMUYECKOH peakInu
OT pa3JIMYHBIX (HAKTOPOB MO PYKOBOJCTBOM y4UTEIs.

[Iporuo3upoBaTh BO3MOKHOCTH IPOTEKAHUS XUMUIECKUX
IIPEBPALICHUH B Pa3JIMYHBIX YCIOBHX HOCIE
IpeBapUTEIbHON PabOThL

OmnpenensaTb OKUCIUTENb U BoccTaHoBuTenb B OBP.

CoCTaBIATH 3IEKTPOHHBII OalaHC peakIny.

IIpon3BOANTE BHIYUCIICHUS 110 XMMUYECKUM YPaBHEHMAM 110
AITOPUTMY.

BeicTpauBath pa3BEpHYyThIC TUCHMEHHBIE U YCTHBIC OTBETHI C
ornopoit Ha HHQOPMAIHIO U3 yueOHNKA U CPaBOYHBIX
MaTepHuajoB, FPaMOTHO UCIIONb30BaTh U3y4YCHHBIN
MOHSATHHHBIN anmnapar Kypca XUMHHM IOCIIe
MIPEIBAPUTEIHHOTO CTPYKTYPHPOBAHHS MaTepHaa.

Hcnonb30BaTh IpH BBINOIHEHUH yueOHbIX 3aJlaHUH U B

Ipolecce UCCleJ0BaTeIbCKOI 1eITeIbHOCTY HayqHO-

MOMYIIAPHYIO TUTEPATYPy XUMHIECKOTO COAEPKAHNUS,

CIIpaBOYHBIC MaTepHabl, pecypchl ViHTepHeTa mocie

KOHCYJIbTalllX C II€AaroroM.

Tema 2.
DJIeKTPOTUTHYECKAS
JUCCONUALIHUS.
XuMHYecKHe peakuuu B
pacTBopax

(84)

Teopust HIEKTPOITUTHUECKOI TUCCOLUAIIH.
DJEeKTPOJIUTHI ¥ HEINEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
*MexaHU3M TMCCOIMAIIMH BEIIECTB C Pa3INUYHBIMU
BHJIAMH XUMH4YeCKOH cBs3u. CTereHb

nuccouuanuu. *CuiibHbIe U ClIa0ble DJIEKTPOJIHTHI.
Peakuuu HOHHOTO OOMEHa, YCIIOBHUS UX IPOTEKAHUSI.
WoHHbIe ypaBHEHUS pEaKIIHii.

XUMHUYECKHE CBOMCTBA KHCIIOT, OCHOBAaHUH U COJIEH B

PackpeiBaTh CMBICI U3y4aeMbIX MOHATHH, a TAKXKE CMBICIT
TEOPUHU JIEKTPOJUTHUECKON JUCCOLMALIMY C OTIOPOil Ha
CXEMBI.

OOBSICHATH TPUIHHBI 3JIEKTPOTIPOBO/I-

HOCTH BOJIHBIX PACTBOPOB C OMOIIBIO Ie1arora.

CocTaBJisiTh ypaBHEHHUS TUCCOLMALIMU KUCIIOT, ILEN0YeH 1
COJIEH, TTOJIHBIE
U COKpallI€HHbIE HOHHbIE YPAaBHEHUS] XMMUYECKHX peakLuit
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CBETE NPEACTaBICHUH 00 3IEeKTPOIUTUUECKON
muccoranuy. Cpena pactBopa. [loHsTHE O THApOIN3E
coJieid.

KavecTBeHHbIE peakiy Ha KATHOHBI

U aHHOHBI ‘XJIOPUA-, OPOMUJ, HO3U-, CyIbdar-,
KapOoHaT-, CHIIHKaT-(hocdar- aHMOHbI, THAPOKCH/I-
HMOHBI KaTHOHBI aMMOHWUS, MarHus, Kajablus,
aJIOMUHHMS, Kene3a 2+, 3+, IUHKA, IPUCYTCTBYIOLIHE
B BOJIHBIX pacTBOpax..

JeMoHcTpauun

DOnexTpuydeckas IpOBOIUMOCTb PACTBOPOB BEIIECTB;
JBHKCHHE HOHOB B SJIEKTPUIECKOM IOJIC.

OnbITH, WITIOCTPUPYIOLINE IPU3HAKHU [TPOTEKAHMS
peakuuit HOHHOTO OOMeHa.

OmBITH IO OIPEETEHHIO CPEIbl B PACTBOPAX COJICH
(xymopuza HaTpus, KapOoHaTa HATPUsl, XJIOPHIA
LMHKA).

JlaGopaTopHble U NPaKTHYeCKHE PAdOThI
JlabopaTopHbIii OIBIT:

Ne8Peakuuy HOHHOTO OOMEHa B pacTBOpax
anekTposuToB: cynbdara meau(ll)

1 WENOYH, KapOOHATa HATPHS M COJISIHON KUCIIOTHI,
peakLus HeHTpaIu3aluyl MeX 1y THAPOKCUIOM Kallus
U COJISTHOM KUCIIOTOM.

Ne9. KadecTBeHHBIE PeaKIM Ha HOHBI B pacTBOPE.
Ipaktuueckas padora:

Ne 1. Perrenue skcrniepuMeHTaNIBHBIX 3a/1a4 110 TEMe.

Bobruuciaenus
— [0 YPaBHEHUSIM XUMHYECKUX pEaKLui

HOHHOTO 0OMeHa.

[InaHnpoBaTh M OCYIIECTBIATH HA MPAKTHKE XUMUYECKHE
SKCIIEPHMEHTBHI, IPOBOAUTH HAOMIOEHNS, AeTaTh BEIBOIBI
0 pe3ylbTaTaM KCHEePUMEHTA MOCIIe PEABAPUTEIBHOM
paboTHI.

CrnefioBaTh npaBmiiaM 6e30MacHoit paboTs B 1abopaToprn
IIPH MCIOJIb30BaHUU XUMUUYECKOH NMOCY/bI M 000pyI0BaHUS
10J] KOHTPOJIEM IIEeAarora.

[Tpon3BOANTH BEIYUCICHUS 110 XUMUYECKUM YPaBHEHHSAM.

BsicTpanBath pa3BEpHYTHIC MUCHMEHHBIE U YCTHBIC OTBETHI C
onopoi Ha MHGOPMALIUIO N3 YUeOHUKA U CIIPABOYHBIX
MaTepHajIoB, IPaMOTHO HCIIOIB30BaTh H3y4EHHBIH
MOHATHITHBIN ammapaT Kypca XUMHUH T10CITe
[PeBapUTENBHOTO CTPYKTYPHPOBAHUS MaTepHaa.

Hcnonp30BaTh NPH BBHIIOTHEHUH yIeOHBIX 3aJaHUH U B
TIPOIIECCE MCCIIeI0BATETECKON e TebHOCTH HAyTHO-
HOMYJSIPHYIO JIMTEPATyPy XMMHYECKOTO COJEPKAHUS,
CIIpaBOYHBIE MaTepHankl, pecypchl MHTEpHETA MOCIe
KOHCYJIBTAIIUH C ITEIarOrOM.

Paznen 2. Hemeraiuisl u ux coexunenus (24 )
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Tema 3. O0wmas
XapaKTepHCTHKA
XMMHYECKHX 3JIEMEHTOB
VIA-rpynnsl.
T'anorenst

(44)

O01mas xapakTepucTrKa ranoreHoB. OcobeHHocTH
CTPOEHUS aTOMOB 3THX JIEMEHTOB, XapaKTepHBIE JUIs
HUX CTeneHH okucieHus. CtpoeHne U Gu3ndecKue
CBOMCTBA NPOCTHIX BELIECTB — raJOIeHOB.
XuMu4eckre CBOMCTBA Ha IIPUMEPE XJI0pa
(B3auMoJIelicTBHE C MeTaJUIaMH, HeMeTallIaMu
(BOZOPOIOM U KHCIOPOIOM),*mienodamu™).
Xnoposogopoa. ConsiHasi KUCIOTa, XUMUYECKHE
CBOMCTBa, *nonydeHue™, npumeneHune. KauectBenHbie
peaxuuy Ha rajloreHu1-MoHbl. *JleficTBue ximopa u
XJIOPOBOJIOPO/Ia Ha OPraHu3M uelioBeka.* Baxueiime
XJIOPUBI ¥ MX HAXOKACHHE B IIPUPOJIE.
JemoHcTpauuu

Buneomarepuabl: raoreHsl ¥ UX COSIUHEHHUS.
O0paspl XITOPUIOB.

JlaGopaTopHble H NpPaKTHYeCKUe PadoThI
JlaGopaTopHbIii ONBIT:

PacnoznaBanue XJ10pua-MOHOB.

INpaxtuyeckas pabdora:

Ne 2. Tlony4eHue CONSTHON KUCIIOTHI, H3y4eHHE &
CBOMCTB.

Beruncienus

110 YPaBHEHHUSAM XUMUYECKUX peakLuil.

OOBsIcHATH 00IIME 3AaKOHOMEPHOCTH B U3MEHEHHU CBOWCTB
HEMETAJUIOB M UX COCIUHEHMI B TIpeIeNax MajbIX IIEPHOIOB
1 TJIaBHBIX TOArpymI [leproamaeckoii CHCTeMBl XMMHYECKIX
JIIEMEHTOB C Y4ETOM CTPOCHHUS UX ATOMOB C HCIOJIb30BaHUEM
CXCMBI.

XapakTepnu3oBaTh (PH3NIECKUE U XUMHYCCKHE CBOICTBA
[POCTHIX BELIECTB IAJIOreHOB (Ha MPUMEpe XJIopa) 1
CIIOHBIX BEHIECTB (XJIOPOBOAOPOIA, XIOPHIA HATPHS),
CIOCOOBI UX TIOJTyYCHUS, IPHMEHCHUE U 3HAYCHHE B
MIPUPOJEC U )KU3HHU YeJIOBEKa MOCIIC CTPYKTYPUPOBAHHUS
MarepHana.

OnpenensaTh ralOreHUA-HOHBI B PACTBOPE C MCIIOJIb30BAHIEM
TabaMIBl " XapaKTepHbIe PEeakIMy Ha aHUOHBI .

[1naHUPOBATH U OCYIIECTBISAT Ha MPAKTHKE XUMUICCKUE
9KCIICPUMEHTHI, IPOBOIUTH HAOIIOICHHUS, ITIATh BBHIBOIBI 10
pe3yibTaTaM 3KCIIEPHIMEHTA MOCIIE MPEBAPUTEIBHOM
paboTsl.

Tema 4. O6wmas
XapaKTepUCTHKA
XHMHYECKHX 3JIeMEHTOB
VIA-rpynnsi. Cepa u eé
coeaunenus (5 4)

OO011ast XapaKTepucTHKa 37eMeHTOB VIA-rpymisl.
OCOOEHHOCTH CTPOEHHUSI aTOMOB ATUX DJIEMEHTOB,
XapaKTepHBbIC ISl HUX CTeNeHH okucieHus. CTpoeHue
1 Qu3MYecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CepBI.

AJIOTpONHBIE MOIM(UKAILIMN KUCIOPOIA U CEPhI.
XuMmudeckne CBOKWCTBa cepbl. BaanmopeiicTeue ¢
HEMeTaJUIaMH - BOJIOPOJIOM U KHCIIOPOJIOM,
MeTaJllIaMU, KOHLIEHTPUPOBAaHHBIMU a30THOM U CEpHON
kucnotamu. CepoBoOpOJ, CTpOeHHE, (hU3NIeCcKue

OOBACHATH 00IINE 3aKOHOMEPHOCTH B M3MCHEHUH CBOMCTB
a51eMeHTOB VIA-rpynibl 1 UX COeTUHEHUH
¢ y4€TOM CTPOCHUS UX aTOMOB C OIIOPOH Ha CXeMy
"VI3MeHeHHe paJiycoB B MOATPYNIax' .
XapakTepru3oBaTh (HH3UICCKUE
U XMMUYECKHE CBOMCTBA IPOCTOTO BEILIECTBA CEPhI U €&
coequHeHn# (cepoBOIOPOIa, OKCHIOB CEPHI, CEPHOM
KHCIIOTHI, CYJIb(}aToB), CIIoOco0bI HX
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U XUMHIYECKHE CBOUCTBA (KHCIOTHBIC U
BOCCTaHOBUTENbHBIE). OKCHIBI Cepbl KaK
MIPEACTaBUTENN KUCIOTHBIX OKcUI0B. CepHast
KUCIOTa, PU3HUEeCKHe U XUMUYECKIE CBONCTBA
(oOmKe Kak MpeaCcTaBUTENs KJlacca KHCIOT

u *crenndudeckue™),npumenenne. CepHucTas
KHCIIOTA.

*XHUMHUYecKre peaknuy, JIeKaIue B OCHOBE
MIPOMBIIUICHHOTO CII0c00a MOIyYeHNs CepHON
KHCJIOTBL. Annaparhl ¥ NPOTEKaIoIIUe B HUX
nporeccs! (Ha IpuMepe IPOU3BOICTBA CEPHOI
KHCJIOTHI).*

Coun cepHOM KHCIIOThI, KaUeCTBEHHAsl peakLus Ha
Cynb(aT-uoH.

Haxoxxnenue cepsl 1 e€ COeTUHEHUI B IPUPOJIE.
*XMMHYECKOe 3arpsA3HEHHE OKPYKArOLIeH cpeibl
COeMHEHHAMH Cepbl (KHUCIOTHBIE JI0MKIH,
3arps3HEHNE BO3/yXa 1 BOJOEMOB), CIIOCOOHI €ro
MpeAOTBPAILCHHUS. *

JeMoHcTpanun

Komtexuuu (BHaeoMaTepuainsl): cepa 1 eé
COCTMHEHHS.

OOyrnuBaHue caxapa o1 IeHCTBHEM
KOHI[EHTPHPOBAHHOM CEPHOM KUCIOTHI.
JlaGopaTopHble U NPaKTHYeCKHe PAdOThI
JlaGopaTopHBIE ONBITHI:

OOHapyxeHue cyab(aT-HOHOB.
BzanmonelicTBue pa30aBIeHHON CEPHOM KUCIOTHI ¢
LIUHKOM.

Boruuciaenus

0 YPaBHEHHSIM XUMHYECKHX PEaKLUi

MOJTy4eHHs, IPUMEHEHNUE U 3HAUCHUE B IIPUPOJIE U KU3HU
YeJnoBeKa ¢ OIopoil Ha CXeMy U IUIaH.

OrnpenensTs HaIM4INE CYIb(aT-HOHOB B PaCTBOPE.

OOBACHATH CYLIHOCTb PKOJIOTMYECKUX MPO0IeM, CBI3aHHBIX C
nepepaboTKON COEAUHEHHUI CePhI MOCIE CTPYKTYPUPOBAHUS
MarepHana.

[1naHupoBaTh U OCYILECTBIAT HA IPAKTUKE XUMUYECKUE
9KCHEPUMEHTHI, IPOBOUTH HAOIIOCHHUS, AeTaTh BEIBOBI IO
Ppe3yIbTaTaM dKCIIEPUMEHTA.

CnenoBathb npaBuiiaM 0e30MacHoi paboThl B 1abopaTopuu
[IPU UCTIOJIb30BAHUU XUMHYECKOH HOCY/bI U 000pyJOBaHUS
I10]] PyKOBOJICTBOM II€/larora.

IIpon3BOANUTE BBIYUCICHUS 110 XMMUYECKUM YPaBHEHUAM IO
AITOPUTMY.

Hcnonp30BaTh IPpH BBIIOIHEHUU yI€OHBIX 3aJaHUN TEKCTHI
y4eOHHKa, clpaBoYHbIe MaTepraisl ([Tepuoaudeckyio
cucTeMy XMMHUUecKkux aneMenToB JI. Y. Menneneesa,
TabJINIy paCTBOPUMOCTH KUCJIOT, OCHOBAHHUM U COIeH
B BOJIE, JJICKTPOXUMHUIECKHUIA Psi/] HALPSDKCHUI METAJIJIOB).

Hcnonp3oBath NpHU BBIIOIHEHUN YYEOHBIX 3a1aHUM U B
IPOLECCEe UCCIE0BATENIBCKON AESTeIbHOCTH HaydHO-
MIONYJSAPHYIO JIUTEPaTypy XUMHYECKOTO COACPKaHUS,
CrpaBOYHbIE MaTepuabl, pecypchl MIHTepHeTa nocie
KOHCYIBTAIUY C [EeJarorom

Tema 5. Oomasn
XapaKTepUCTHKA
XUMHYECKHUX IJIECMEHTOB
VA-rpynnbl. A30T,

O01mas XxapakTepUCTUKA SIeMEHTOB V A-TpyMIIbL.
OCOOCHHOCTH CTPOCHHUSI AaTOMOB ATHX DJICMEHTOB,
XapaKTepHbIE JUIS HUX CTEHEeHH OKHCICHHUS.

A30T, pacrpocTpaHeHHe B IPUPoJie, QH3NIeCKue U

OOBACHATH 00LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
371eMeHTOB VA-TPYIIIBI U UX COSTUHEHUH C yu€ToM
CTPOEHUS UX aTOMOB.

Xapaxtepn3oBaTh (PU3NUECKHE U XUMUYECKUE CBOHCTBA
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dochop n nx
COeAUHEHHUSI
(7 4)

XUMHUecKkHe cBoiicTBa. Kpyrosoport asora B npupoze.
AMMUaK, ero Gu3H4ecKue U XMMHYECKHE CBOHCTBA,
rnojryyeHue u npumereHue. Coyit aMMOHHS, UX
¢u3nYecKkre U XMMUYECKHE CBOUCTBA, IPUMEHEHUE.
KauecTBeHHas peakiys Ha HOHBI aMMOHHSL.
A30THas KHCIIOTa, € HH3HICCKHUE U XUMHICCKHE
cBoiictBa (00mLIMe KaK MPeICTaBUTENs KIIACCA KUCIIOT
u *cneunduueckue*). *A30THCTas KHCIOTA.
Hcnonp30BaHne HUTPATOB U coIeil aMMOHHS B
Ka4yecTBe MUHEPAIbHBIX YI0OpeHul. ™

XUMHMYECKOE 3aTrPSI3HEHHE OKPYKAIOLIEH Cpeibl
COeqMHEHMAMHE a30Ta (KUCIIOTHBIE JIOXK/IH,
3arpsi3HEHHe BO3/yXa, [I0YBBI U BOJIOEMOB).
Docdop, *ammorponnslie Moaupukanuu Gocdopa*,
¢u3UYecKre U XMMUUYECKHE CBOUCTBA.

Oxcun pochopa(V) u dochopHas Kuciora,
(usnueckre U XMMUYECKHE CBOMCTBA,
*noayuenue.**KauecTBeHHas peakuus Ha pocdar-
HMOHBL*

*Hcnonp3oBanue GocdaroB B KauecTBE MUHEPATbHBIX
yaoOpeHuii. *3arps3HeHre IPUPOAHBIX BOLOEMOB
¢docharamu.

JemoHcTpanuu

Komnexuuu: pochop u ux coequHeHusI.
B3aumopeiicTBrue KOHIIEHTPHPOBAHHON a30THOM
KHCIIOTBI C ME/IBIO.

JlaGopaTopHble H MPaKTHYeCKUe PadoThI
JlaGopaTopHbI€ OIBITHI:

1. B3aumopeiicTBHE COJIel aMMOHMS C IIEIOYBIO.

2. O3HaKoMIIeHHE ¢ 00pa3IaMu a30THBIX U
(dochopHBIX yr1oOpeHUH.

[paktuueckas padora:

Ne 10. TTonydenne aMMHuaKa, H3y4eHHE ero CBOMCTB.
Beruncienus

0 YPABHEHMSIM XUMUYECKHX PEAKLUi

MPOCTBIX BEIIECTB a30Ta U Gocdopa 1 UX COeTUHESHUN
(amMuaka, coseif aMMOHHMS, a30THON KHUCIIOTHI, HUTPATOB,
okcuma pocdopa(V) u pochopHoit KHCIOTHI, Pochartos),
cnoco0bl X NOJYYeHHUs], IPUMEHEHUE U 3HaYCHHE B
IIPUPOJE U JKH3HU YEIOBEKa C UCIIONb30BAaHUEM CXEMBI.

OmpezensaTe HOHBI aMMOHHS 1 GOChaT-HOHBI B pacTBOpE €
HCIIOJIb30BaHUEM TaOHIbl " XapaKTepHble peakuy Ha
KaTHOHBI U aHUOHBI".

OOBACHATH CYITHOCTH SKOJIOTNYECKUX NMPOOIIEM, CBI3aHHBIX C
Hax0XKACHHEM COeUHEHUI a3oTa U ocdopa B
OKpYKarolieu cpene.

[InaHnpOBaTH M OCYIIECTBIATH HA PAKTHKE XMMHYECKHE
9KCIIEPUMEHTHI, IPOBOJIUTH HAOIIOICHNUS, JIeNIaTh BHIBOIbI
10 pe3yabTaTaM dKCIEepU-MEHTa.

CrenoBaTh npaBuIaM 0€30IIaCHON PabOTHL B 1a00PaTOPUH
IIPU UCTIOIE30BAaHUN XUMHYECKOH NOCYIBI U 000pYyIOBaHUS.

[Ipou3BOAMUTH BEIYMCICHUS IO XUMUYECKUM YPaBHEHHSIM.

Hcnonp30BaTh IPpH BBIIOIHEHUU yI€OHBIX 3aJaHUI TEKCTHI
y4eOHHKa, CIIPaBOYHBIE MaTepHaiIbl (IEPHOANIECKYIO
cucteMy xumuueckux snementoB Jl. M. Menneneesa,
TaOJIMIly PACTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJICH B
BO/JIE, JIEKTPOXUMHUYCCKHI PSIl HATIPSDKSHHIT METAILIOB).

Hcnonp3oBath py BHIOJIHEHUH Y4eOHBIX 3a/1laHU U B

TIPOIIECCE HCCIEI0BATEIbCKON IEATEIbBHOCTH HAyqHO-
MOMYJISIPHYIO JIATEPATyPy XMMHYECKOTO COJIEPIKAHNS,
CIIpaBOYHbIE MaTepuaisl, pecypcsl HTepHeTa nocne
KOHCYJIBTAIIMH C TI€Iar0rOM
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Tema 6. O0as
XapaKTepuc-
THKA XUMHYECKHX

3jeMeHTOB |VA-rpynmnsi.

Yriepon u KpeMHHI 1
HX COeIHHEeHU

(84)

VYrnepon, annoTponHsle MoAUu(UKanuy rpadur,
anMas. BzanmonelicTBie ¢ MeTayslaMy, HeMeTallIaMH,
KOHIIEHTPHPOBAHHBIMU a30THOM M CEPHOM KUCIOTaMH,
pacmpocTpaHeHue B npupoie, GU3nIecKue u
XHMHYECKHe cBOMcTBa. AncopOuus. Kpyrosopor
yriiepoia B IpUpoie.

Oxcuibl yriaepoja, ux Gu3ndeckue u XMMU4ecKue
CBOICTBA, X ACHCTBHUE HA JKUBBIE OPTaHU3MBI,
MOJIy4eHHE U TPUMEHEHHE. *DKOJIOTHIECKHE
npo0ieMsl, cBsi3aHHbIe ¢ okcuaoM yraepoaa(lV);
rUIoTe3a rJ100abHOTO NOTEIJICHUsI KJIMMAaTa,
MTapHUKOBBIN 3 dexr.*

VYrospHas KHCIOTa U €€ O, X HU3HICCKHE U
XMMHUUYECKHE CBOMCTBA, MOJIYYSHUE U IIPUMEHEHHE.
KauecTBeHHas peakius Ha KapOOHAT-HOHBL
*[lepBOHAYaNbHBIC OHATHS 00 OPraHMYECKHX
BEIIECTBAX KaK O COEJMHEHUX yriIepoa;
0CcoOEHHOCTH cocTaBa U cTpoeHus. [lonsaTue o
OMOJIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, OeJKax,
yriieBosiax. MarepraiabHOE €IMHCTBO OPraHUYeCKHX U
HEOPraHUYeCKUX COCJUHEHHUN. ™

*KpeMHUH, ero ¢pu3ndeckne 1 XUMUIECKHE CBOHCTBA
(Ha npuMepe B3aMMOJICHCTBHS C METAIIAMHU U
HEMETaJIaMH), TIOJyYeHHE U IPUMCHEHHE B
JNIEKTPOHUKE. ™

*CoenuHEHHs KpeMHus B mpupoae. O6mme
npezcrasienus 06 okcuze kpemuusi(1V) u
KpeMHHeBOH Kuciote. CHINKATHI, NX UCIIOJIb30BAaHNE
B OBITY, MEIMIIMHE, TIPOMBIIIJICHHOCTH. BaxkHeiime
CTPOMTENIbHbIE MaTepHalIbl: KepaMUKa, CTEKJIO,
LeMeHT, 0eToH, xene300eToH. [IpoGiembl
0€30I1aCHOTO HCTIOIB30BAHMS CTPOUTEIIBHBIX
MaTepHaloB B IIOBCCIHCBHON JKH3HU. *
JeMoHCcTpanun

Mopenn KpUCTANTMYECKUX PEHIETOK anMasa,

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
371eMeHTOB |V A-TpynIsl 1 X COeTUHEHHUIT C yIETOM
CTPOEHUS UX aTOMOB.

XapaxkTepu3oBaTh (HU3MYECKUE U XUMUYECKHE CBOHCTBA
IPOCTHIX BEIIECTB YINIEPOa M KPEMHUS U UX COCAUHEHUH
(oKcuoB yrieposa, yroibHOH KHCIOTHI, KapOOHATOB,
OKCH/Ia KDEMHHSI, KPEMHHEBO! KHCIIOTHI, CHJINKATOB),
CHoCOOBI UX MOJIy4eHUs, IPIMEHCHUE U 3HAYCHUE B
MIPUPOJE 1 JKU3HHU YeJIOBEKa.

OnpenensaTh KapOOHaT- U CUIIMKAT-

HOHBI B PacTBODE.

OOBACHATH CYIHOCTh SKOJIOTHYECKUX IIPOOIIEM, CBA3aHHBIX C
HaXO0KAEHHUEM YIJIEKHCIIOrO ra3a B OKpyKarolleil cpene.

MnnrocTprpoBaTh B3aUMOCBSA3b HEOPraHUYECKUX COCTUHEHUN
yIIIepoa ¥ OPraHUMYeCKUX BELIECTB IO PYKOBOACTBOM
YUHTENs.

ITnaHNpoBaTh U OCYILECTBIATh HA IPAKTHKE XUMUYECKUE
9KCHEPUMEHTHI, IPOBOUTH HAOIIOCHHUS, AeIaTh BEIBOBI IO
Ppe3yiIbTaTaM dKCIEePUMEHTA NIOCIe TIPEIBAPUTEIIBHOM
paboTsl.

CnenoBathb npaBuiiaM 0e30MacHoi paboThl B 1abopaTopuu
IIPU UCTIOIB30BAHUN XUMHYECKOH NOCYIBI U 000pyJOBaHUS.

Hcrnionb30BaTh IPH BBITOIHEHUH YIeOHBIX 3aJaHHI TEKCTHI
yueOHHKa, cripaBovHbie MaTepuas! ([leproanyeckyro
cucteMy xumuueckux snemenToB Jl. M. Menneneesa,
TaOJIUIly PaCTBOPUMOCTH KHCJIOT, OCHOBAaHUIi U coieii B
BOJIC, JIEKTPOXHUMHYECCKUH Sl HANPSHKCHHI METaIOB)
[OCJIe KOHCYIbTAllUH C IeJaroroM.

Vcronp30BaTh NPH BBHITOTHEHUH yIeOHBIX 3a1aHUM U B
Ipolecce UCCIeJ0BaTeIbCKON JeATeIbHOCTY HayqHO-
HOIYIIPHYIO IUTEPATypPy XUMHYECKOTO COAEPKAHU,
CIIpaBOYHBIE MaTepHaNEl, pecypchl MHTEpHETA MTOCIe
KOHCYJIBTAIUU C I1€IarOroM.
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rpacura, MoneKyis! QynaepeHa.

AgnicopO1ust pacTBOPEHHBIX BEIIECTB
aKTHBUPOBaHHBIM yriiéM. IIpoTusoras.
Buneomarepuansl: CHIMKAaTHAS IPOMBIIUICHHOCTb.
Mogenu MOneKya OpraHUueCKHX BEILECTB.
JlaGopaTopHble M NPaKTHYeCKHe PadoThbI
JlaGopaTopHbIii ONBIT:

KauecTBeHHas peakuyst Ha KapOOHAT-HOH.
[pakTuueckue padoOTHL:

Ne 11. TlomyuyeHue YrieKHCIoro ra3a u u3y4eHue ero
cBoiicTB. KauecTBeHHast peakius Ha KapOOHAT-HOH.

Ne 12. Perrenne sKkcepUMEHTAIBHBIX 337144 110 TEME
«Hewmeraubi».

Boruunciaenus

[0 YPaBHEHUSIM XUMHUUYECKUX PEAKIUH, €CII OJUH U3
peareHTOB JIaH B BUJIE BOJHOIO PacTBOPA C U3BECTHOM
MacCOBOM JOJIEH.

Pasnen 3. Merauibl u ux coeaunenust (20 1)

Tema 7. O01ne
CBOIICTBA METAJJIOB

(44)

O01mast XapaKTepUCTHKA XUMHYECKHX JIEMEHTOB —
METaJJIOB HA OCHOBAHHUH X MOJIOXKEHUS B
ITeproanueckoii cucreMe XUMHYECKHX 3JIEMEHTOB
1. 1. MengaeneeBa u crpoenus atomoB. CTpoeHne
METaIoB. Metanmnyeckas cBs3b U MeTalIyecKas
KpHCTaJUIn4ecKas peméTka. DNeKTpOXUMUIECKUH
pAn HarpspKeHUI MeTaiioB. dusnyeckue n
XUMHUYECKHE CBOMCTBA MeTaII0B. *O01ue crnocoosl
nosyueHust Metayos. [loHsATHE 0 KOppO3UH
METaJJIOB ¥ OCHOBHBIE CITOCOOBI 3aLUTHI OT
koppo3uu. Cruiasl (CTajb, 4yryH, JOPATIOMUHUIA,
OpoH3a), UX IPUMEHEHNUE B OBITY U
MIPOMBIIUICHHOCTH. *

JemoHcTpauuu

O3zHakomiieHHe ¢ 00pa3liaMyu METaJuIoB U CIUIABOB,
UX (PU3UUSCKHMU CBOMCTBAMHU.

Mojenn KpUCTATHYECKUX PEIIETOK METAJUIOB.

PackpbIBaTh CMBICI H3ydaeMbIX TIOHSATHH U IPHUMEHSTh 3TH
TMOHATUS IIPU OITMCAHUN CBOCTB BCIHICCTB U UX npeBpameHni/'I.

OOBACHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHHHU CBOICTB
5IIEMEHTOB-METAJIOB M X COEIMHEHHH C yIE€TOM CTPOEHHUS
UX aTOMOB.

XapaxkTepr3oBaTh CTPOSHHUE METAIIOB, 00uMe Gusnveckue u
XHMHMUECKHE CBOMCTBA METAILJIOB.

XapakTepu30BaTh 00IIHe CIIOCOOBI TOTYYEHUS METAJIOB
HOCJIe CTPYKTYPHPOBAHMS MaTepHana.

CrnenoBaTh npaBuiiaM 0e30IacHON paboTHI B 1a00paTOpuyl IpH
HCIIONTb30BaHUH XHMHYECKOH MOCY/IBI H 000PyTOBaHHS.

HpOPI?:BOHI/ITL BBIYUCJICHUSA 10 XUMUYECCKUM YPABHCHUAM.

Hcronp30BaTh NPpH BBITIOIHEHUN YI€OHBIX 3aJaHUI TEKCTHI
y4eGHIKa, crpaBoYHble MaTepuaisl ([lepuouueckyto
cucteMy xumuueckux aneMentos . V. Menneneesa, Tabuuiy
PacTBOPHMOCTH KHCIIOT, OCHOBAaHHMH U COJIEH B BOJE,
IIEKTPOXUMHUYECKHUI PSIT HAIPSDKEHUH METaJIIOB).
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Buzneomarepuabl: KOppo3usi METAILIOB.
JlaGopaTopHble H NPAKTHYECKHE PA0OThI
JlaGopaTopHbI€ OMBITHI:

O3zHakoMiIeHHe ¢ 00pa3aMy CIUIaBOB METAILIOB.
3aBHCHUMOCTb CKOPOCTH PEaKIIMU METaJlIa C
KHCJIOTOM OT MPHPOIbI METAILIA.

BoeruuciaeHus

— M0 YpaBHEHUSIM XHUMHUYECKUX PEaKiui, eciu
OJIMH U3 PEAreHTOB COACPIKUT PUMECH

Hcnonb30BaTh NPy BBINOIHEHUH YyueOHBIX 3a1aHUU U B
TpOLECCEe HCCIEI0BATEIBCKON IEATEEHOCTH HayYHO-
HOMYJISAPHYIO JIUTEPATypy XUMHYECKOTO COZIepKaHus,
CIIpaBOYHbIE MaTepHasl, pecypchl MHTEpHETA MOCe
IpeABAPUTEIBHOI KOHCYIBTALUH C NIEIATOTOM

Tema 8. BaxxHeiiume
MeTALIbI i HX
coeInHEHnsT

(16 1)

Ilenounbie metamibl. [TomoxeHre B
ITeproamueckoii cucreMe XUMHYECKUX 3JIEMEHTOB
. 1. Mengeneesa, ctpoeHue atomoB. Haxoxaenue
B IIPUpOJIE.

Du3HUECKHe U XUMHIECKHE CBOMCTBA (Ha IpHMEpe
HaTpus U Kanus). OKCHIBI ¥ THAPOKCH/IBI HATPHA U
kanusi. [IpuMeHeHue menoyHbIX MEeTaIOB ¥ UX
COCTMHEHUM.

Illenoyno3zemenbHbIE METAJUIBI MATHUNA U KaJIbIUH,
crpoenue atoMoB. [lonoxenue B Ilepuoguueckoit
crucTeMe XuMuiecknx semenTos [1. U.
Menneneesa. Haxoxnaenue B mpupose. Puzndeckue
U XUMHUYECKHE CBOMCTBA. BaxkHeiime coequHeHns
KanbIus (OKCHI, THAPOKCH, con). *XKécTkocTh
BOJIBI U CIIOCOOBI €€ yCTpaHEeHHUs. ™

Anromunnid. [Tonoxenune B [leproanueckoit
cucTeMe Xxumuieckux sementos J1. U.
MenzeneeBa, cTpoeHue aroMa. Haxoxaenue B
npupoje. Pusnyeckue U XUMHUYECKHe CBOMCTBA.
AmdoTepHble CBOHCTBA OKCHIA U TUIPOKCUIA.
JKeneso: cocras, cBOWCTBA U MOIyUEHUE.
[Tomoxxenue B [lepnoandeckoii cucreme
xumudeckux snementoB /. 1. Menneneena,
cTpoeHue aroma. HaxoxaeHue B npupoze.
Du3nveckue ¥ XUMUIECKUe CBOMCTBA. OKCHIBI,
ruapokcHbl U conu xkeresa(ll)

OOBACHATH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
3JIEMEHTOB-METAJIOB B IPYIIAX U UX COSOUHCHUH ¢ ya&€TOM
CTPOEHHS UX aTOMOB.

XapaxTepu3oBaTh (HU3MIECKUE U XUMUYECKHUE CBOUCTBA
MPOCTHIX BEIECTB METAIUIOB U UX COEAMHEHNUH (OKCHIOB,
THAPOKCHUIIOB, COJIEH) € OMOPOI Ha CXeMY, CIIOCOOBI HX
HOJTy4eHUs], IPUMEHEHUE U 3HAYCHHE B IIPUPOIC U XKU3HU
YEIOBEKa.

PacriozHaBaTh ¢ TOMOIIBIO KA9ECTBCHHBIX PEAKIIUH HOHBI
MeTaioB (MarHus, KaubIys, alFOMUHKS, IIMHKA, sKee3a (2+),
xenesa (3+), meau (2+) ¢ HCIOTB30BAHIEM TAOIHUIIBI
"XapakTepHbIe peaKy Ha KaTHOHBI .

[TnaHMpoBaTh U OCYIIECTBIISTH HA IPAKTUKE XUMHIECKUE
9KCHEPUMEHTH], IPOBOUTH HAOIIONEHHNS, AeIaTh BEIBOJIBI IO
pe3yibTaTaM dKCIIepHMEHTA.

CrefoBaTh IpaBHIIaM O€3011acHOI paboTHI B 1TaGOpPaTOPUN MPH
HCIIONIB30BAHUI XUMUYECKOH IOCY bl U 000pYyI0BaHUA.

[Tpon3BOANTH BHIYUCIECHUS 10 XUMUYECKIM YPaBHEHHUAM.

BricTpanBath pa3BEpHYTHIC MICHMEHHBIE U YCTHBIC OTBETHI C
ornopoit Ha HHGOPMAIHIO U3 YUeOHUKA U CIPABOYHBIX
MaTepHaNoB, TPaMOTHO HCIIOJIB30BaTh U3y4EHHBIH
MOHATHHHBIHN anmapar Kypca XUMHH.

Vcrionb30BaTh MPH BBINOIHEHNH Y4eOHbBIX 3alaHUi U B
IPOLECCe HUCCIEI0BATEIbCKON IEATENbHOCTH HayqHO-
MOMYIISPHYIO JIUTEPATYPy XUMHYECKOTO COCPIKaHNS,
CIIpaBOYHBIC MaTepHaIbI, pecypckl IHTepHeTa mocne
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n xenesa(lll).

JemoHcTpauuu

B3aumopeiicTBue HaTpus ¢ BOJOH.

OxkpanvBaHye TJIaMeHH HOHAMHU HATPHsI U KaJIHs.
OkpalMBaHie TIaMEHH HOHAMH KaJTbIIHS.
BsaumoieiicTBre OKCH1a KaJIbIUSI C BOJIOM.
Buzneomarepuanbl: ropeHHe jKene3a B KUCIOpPOoae U
XJIOpe.

JlaGopaTopHble U IPaKTHYeCKHe PaboThI
JlabopaTopHbI€ ONBITHI:

O3HakoMIIeHHE ¢ 00pa3lamMu aTIOMUHUSI U €r0
CILTaBOB.

AMdoTepHbIe CBONCTBA THAPOKCHIA ATIOMHHUS.
KavecTBeHHbBIE peakLi Ha HOHBI JKelle3a.
INpaxTuueckue paboOTHL:

Ne 13. Pemrenue 9KCriepuMeEHTANIbHBIX 314 110 TEME
«MeTabl».

Bbluunciaenust

110 YPaBHEHHUSM XUMUYECKUX PEaKLIHUil.

MIPEJBAPUTENLHOM KOHCYIbTAlMU C NEJAaTOrOM

Pazzen 4. Xumus u okpyxkamas cpeaa (3 4)

Tema 9. BemecrBa u
MaTepHuajbl B JKH3HU
yeJI0BeKa

(39)

*HoBble MaTepHalbl X TEXHOJIOTUH. Bemecta 1
MaTepHasl B IOBCEIHEBHOM KU3HH YeJIOBEKa.
Xumus 1 300poBke. besonacHoe ucnospzoBanue
BEI[CCTB U XUMHYECKHUX PEaKLUi B OBITY.
IprpoHBIE HCTOYHHUKH YIIIEBOA0OPOAOB (YroJsb,
[PUPOJIHBIH Ta3, He(Th), IPOAYKTHI KX [EPEPAOOTKH,
UX POJIb B OBITY U IPOMBIIUICHHOCTH.

OCHOBEI 3KOJIOTHYECKOH I'PaMOTHOCTH. XHUMUUECKOEe
3arpsi3HEHUE OKPYKaIoLiel cpebl (IpeenbHO
JoryctuMast KoHueHrpanus Beriects — ITJIK).
Ponb XuMuu B pelIeHnH SK0IOTHIECKHX IpodIeM.™

XapakTepu30BaTh POIb XUMUH B PA3IHUHBIX chepax
JESTeNbHOCTH JIFOJIeH, OCHOBHBIE BEILIECTBA I MAaTEPHAIIHI,
HpPHUMEHsIEMBIEC B )KU3HH COBPEMEHHOTO YeJIOBEKa.

OOBSICHATH yCIOBUS O€30MACHOTO UCIIOJIb30BAHUS BEIIECTB U
XHMHYECKHUX PEaKluii B OBITY.

AHaITM3MPOBATh U KPUTHIECKH OL[EHUBATH HH(OPMAIIHIO
0 BJIUSIHUM IIPOMBIIITIEHHOCTH, CEIbCKOI0 XO35HCTBA,
TPAHCIOPTA U AP. HA COCTOSIHUE OKPYKaroIIeil cpersl.

VMeTh OKa3bIBaTh MEPBYIO MOMOIIb MPH XHMHIECKHX 0KOTaX
OTpAaBJICHUSIX.

[TpuHNMaTH yuacTHe B 00CYXKICHUH IPOOIEM XUMUIECKOH U
9KOJIOTUYECKO HAIIPaBIEHHOCTH, BBICKA3bIBATH COOCTBEHHYIO
HO3HIHIO [0 Po0IeMe U IpeIaraTb BO3MOXHbIE ITyTH &
pelIeHns ¢ 0Iopoil Ha HHGOPMALHMIO U3 yIeOHUKA U
CIIPaBOYHBIC MaTepHalsl, pecypchl MHTEepHEeTA.
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HOYPOYHOE INIJIAHUPOBAHMUE 8 KJIACC

Ne KoaunuecTBouacos
/' Temaypoxka Bcee JJexTpoHHbIeNH(POBLIEOOPA
n/m o Kourpoasnbiep | IIpakTnyeckue 30BaTe/LHBIEPeCypPChI
a00ThI paboThbl
1 [Ipenmer xumun. Ponp XMMuM B )KU3HH YeEIOBEKA. 1 Bubmorexa LIOK
Tena u BemecTna. https://m.edsoo.ru/ff0d210c
2 ITonsaTre 0 MeTOaX MO3HAHUS B XUMHH 1 Bu6miorexa [JOK
5 https://m.edsoo.ru/ff0d227e
parop P p https://m.edsoo.ru/ff0d23dc
11200paTOPHBIM 000PYI0BAHUEM»
4 Yucreie Bemecta 1 cMecH. Criocoobt 1 Bbubmunoreka [JOK
paszeneHus cmecei https://m.edsoo.ru/ff0d26ca
5 IMpaxtuueckas padora Ne 2 «Paznenenne cmeceit 1 1 bubmorexa LIOK
(Ha MpUMepe OYMCTKH TIOBAPEHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8
Bbubmoteka IIOK
6 ATOMEL M MOTEKYIIEI L https://m.edsoo.ru/ff0d2a6¢
7 [IpocTeie U ClIOMKHBIEBEILECTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
8 ATOMHO-MOJIEKYIIIPHOCYYEHUE 1 bubimorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSHCTBA COCTaBa BEIECTB.
9 Xumudeckas Gpopmyrna " 1 buGmorexa LIOK
' https://m.edsoo.ru/ff0d2eae
BaneHTHOCThaTOMOBXMMHUYECKHXDJIEMEHTOB
10 OtHOcHuTeNbHAs aToMHas Mmacca. OTHOCUTEIIbHAS 1 Bubimoreka [IOK
MOJIEKYJISIpHasi Macca https://m.edsoo.ru/ff0d323c
11 MaccoBast J0JIs1 XUMUUYECKOTO DJIEMEHTA B 1 Bubimoreka [IOK
COETMHEHUH https://m.edsoo.ru/ff0d350c
12 KonnuectBo BemiectBa. MoJib. MoJisipHas Macca 1 Bubmiorexa LIOK

https://m.edso0.ru/ff0d5230
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13 XuUMHUYECKUE DIIEMEHThL. 3HAKU (CHMBOJIBI) Bubmmoreka LIOK
XMMHUECKUX JJIEMEHTOB https://m.edsoo.ru/ff0d2bed
14 Du3nYecKre U XUMHYECKHE SBIICHHUS. Bubnunoreka [JOK
XuMHu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky 1 yCoBUS IPOTEKAHUS XUMUUECKUX bubauorexa IJOK
peaxkui https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHs MAacChl BEUIECTB. XHUMUYECKHE bubamnoreka [JOK
YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruncrieHns: KOJIM4ecTBa, Macchl BEIIECTBA IO Bubmmorexa LIOK
YPaBHEHUSIM XUMHUYECKUX peaKkLuit https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XAMUIECKUX peaKkiui Bubmmorexa LIOK
(coemrHeHws1, pa3iokKeHus, 3aMeIleH s, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIH-3HIIUKIIOTIEANCT. Bbubmmoteka IIOK
O0001EeHrEe U CUCTEMaTH3alUA3H AaHUI https://m.edsoo.ru/ff0d40c4
20 KonTponbsHas padora Nel o teme «Bemecta u 1 bubmorexa [IOK
XUMUYECKUE PEAKII» https://m.edsoo.ru/ff0d4290
21 Bozayx — cmech razos. CocTaB BO31yXa. bubmmorexa [JOK
Kucnopon — aeMeHT 1 npocToe Beniectso. O30H https://m.edsoo.ru/ff0d448e
I e B 10K
N »Top ’ https://m.edsoo.ru/ff0d4614
IonsTHeobOKcHIax
23 CrnocoOB!I IOyYeHUsI KUCIOPOa B 1a00paTopun Bubmorexa LIOK
U IpoMsliIeHHOCTH. [IpuMenenuekuciopona https://m.edsoo.ru/ff0d497a
20 nowe  Tepmosamaccson spasnen 5150 BuGmorera LLOK
P P ' https://m.edsoo.ru/ff0d4790
U DHAOTEPMHUUECKHUX PEAKIHIX
TormBo (HedTh, YroJb ¥ METaH). 3arps3HeHne Bubmmorexa LIOK
25 .
BO3/lyXa, CIIOCOOBI ero MpeJoTBPAICHUs https://m.edsoo.ru/ffOd4c4a
[pakTrueckas padora Ne 3 mo teme «[lomydeHue Bubimoreka [IOK
26 o .
¥ coOMpaHKe KUCIOPoAa, U3yUeHUE ero CBOMCTB» https://m.edsoo.ru/ff0d4ae?
27 Bonopoa — 3neMeHT U IpoCTOe BELIECTBO. bubmorexa LIOK
Haxosxnenue B mpupoze https://m.edsoo.ru/ff0d4dd0
28 Dusnueckue 1 XMMUYECKHE CBOHCTBA BOAOPOIA. Bbubmmoteka IIOK
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[IpumeHneHueBoJOpoga https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KHCIOTAX U COMAX BuGmiorexa [JOK
https://m.edsoo.ru/ff0d50d2
Bubaroreka [JOK
30 CriocoObl ToJTy4eHus BOIOpO/a B Jlabopatopuu https://m.eds00.ru/ff0d4ddo
31 [pakTrueckas padora Ne 4 mo teme «[lonydenue Bbubmmorexa [JOK
U cobupaHue BOJ0poJia, U3y4eHHE ero CBOHCTB» https://m.edsoo.ru/ff0d4f42
N . Bubmorexa LIOK
32 MounspHblif 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ffod542¢
Beruncnenus 00béMa, KOJIMUeCTBa BEIECTBA Ta3a
33 II0 €r0 N3BECTHOMY KOJIMYECTBY BEILECTBA HIIN buGmorexa HOK
.. https://m.edsoo.ru/ff0d55a0
00BEMY
o | P cdon s e e BuGmorsa 10K
peakl o https://m.edsoo.ru/ff0d5708
OTHOILICHU T Ta30B
35 Dusnueckrue 1 XUMUYECKUE CBOKMCTBA BOIBI Bubmorexa HOK
https://m.edsoo.ru/ff0d587a
. bubamroreka [JOK
36 CocraB ocHoBanuil. [loHsiTne 00 MHAMKATOpaX https://m.edsoo.ru/ff0d59e2
37 osscemmenme pacrsops. Macoosan ro BuGmorea LIOK
_ PacIBOpEL. a https://m.edsoo.ru/ff0d5h40
BEIIIECTBA B PAaCTBOPE
3| ipmrototenie pacrsopos o onpercrdioi BuGmorea LLOK
P N ep P pent https://m.edsoo.ru/ffod5eba
MacCOBOH JI0JIeii pacTBOPEHHOTO BEIIECTBAY
39 KontponbHas padora Ne2 o reme «Kuciopo. 1 Bubmmoreka LIOK
Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKCHIBI: COCTaB, KiacCU(pUKaIms, HOMEHKIATypa Bu6miorexa [JOK
) ’ ' https://m.edsoo.ru/ff0d664e
M [Toyuenne u XuMHUYECKUE CBOWCTBA KUCIOTHBIX, Bbubmmorexa LIOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcCHOBaHUsI: COCTAB, Kiaccupukanus, bubaroreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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Bubmoteka IIOK

43 Iony4yeHre U XUMUYECKIE CBOCTBAa OCHOBAHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, kiiaccuduxarus, Bubmorexa I[JOK
44 .
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 TTonydyeHre u XUMUIECKIE CBOMCTBA KUCIIOT buGmorexa LIOK
v https://m.edsoo.ru/ffOdfee2
46 Couu (cpeqHue): HOMEHKIATYPa, CIIOCOOBI Bubmorexa LIOK
M0JTy4€HHs], XHMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
Ipakrrueckas padora Ne 6. Pemenne
47 3K€:ne I/IMCHTaJ'II;HBIX 3aa4 o reMe «OCHOBHBIE Bu6morexa IIOK
p A N https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPraHMYECKUX COEANHECHUI»
I'enerndeckas CBSI3b MEXIY KJIaCCaMH Bubmmoreka LIOK
48 N .
HEOPraHUYeCKUX COeTMHEeHUH https://m.edsoo.ru/00ad9a50
. bubaroreka [JOK
49 O00011eHNE U CUCTEMATH3AIMI3HaAHUI https://m.eds00.ru/00ad9ch2
50 KonTponsHas pabora Ne3 o teme "OcHOBHBIE 1 bubnuorexa IJOK
KJIaCChl HEOPraHUUYECKUX COeAUHECHUIT" https://m.edsoo.ru/00ad9ela
TlepBbie NOMBITKYA KIaCCUPUKAIIMH XUMUYESCKIX
51 3JT61?V16HT0B. [Nonsarue o rp%)frma;(I CXOJTHBIX bubimorexa LIOK
https://m.edsoo.ru/00ad9ffa
9JIEMEHTOB
Ilepnoawmueckuii 3axoH u [leproaudeckas
52 CH(S[‘CMI; XUMHYECKUX SHCMSETO]): pImg| Bubmrorexa LIOK
o https://m.edsoo.ru/00ada52c
Menneneena.
53 Tlepuoapl, rpymIIb, TIO, TIbI Bu6miorexa [JOK
PHOJIBL, TPYIIILEL, TIOATPYNITIBL. https://m.edsoo.ru/00ada52c
54 Crpoenne aromoB. COCTaB aTOMHBIX SIJIIED. Bubimorexa LIOK
W3oTomsl. https://m.edsoo.ru/00ada342
CTpoeHue EKTPO 000JI0YeK aTOMO
55 3)';[;3PMC}}II’II'/IOB {'IIeKTle) };};L;zxoﬁ :H:Tgm:l ﬁd I]/SI bu6morexa ITOK
prox T https://m.edsoo.ru/00adaébc
Menneneena.
XapakTepucTaka ©CKOTO DJIEMEHTA 10 €ro
PAKTEPHCTHKA XHMHHECKOTO 31EMEHT I10 er BuGmorexa LIOK
56 nosioxenuto B [lepuonnueckoii cucreme . U.

Menneneena.

https://m.edsoo.ru/00ada824
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3HayeHHe Hepnonw{ecmro 3aKOHa I pa3sBUTUA

P bubamroreka [JOK
57 Hayku u npaktuku. Jl. . Mennenees — y4éHbli, 1 httns://m.edsoo.ru/00adag6e
Te/IaroT ¥ IPakIaHHH. Nttps.//m.€ds00.ru/iladaoe

58 DJEeKTPOOTPULIATENIBHOCTh 1 Bbrubmorexa I[JOK
aTOMOBXUMHUYECKUXDIEMEHTOB. https://m.edsoo.ru/00adaab8

Bubmmoteka IIOK
59 MNoHHAagXUMHUUECKASACB3b. 1 https://m.edsoo.ru/00adac34

60 KoBasieHTHAsMOISIPHASIXUMHYECKASICBSI3b 1 buGmorexa LIOK
) https://m.edsoo.ru/00adaab8

61 KoBasieHTHasIHETIONIApHAsIXMMHUYECKASCBA3b 1 buGmorexa LIOK
’ https://m.edsoo.ru/00adaab9

Bbubmunoreka [JOK
62 CTeneHLOKHCIICHH . 1 https://m.edsoo.ru/00adae28

63 OKHCITUTEIILHO-BOCCTAaHOBUTEIIBHBICPEAKIHN 1 Bubmrorexa IOK
) https://m.eds00.ru/00adb076

Bubmuoteka IIOK
64 OKMCIUTEIH U BOCCTAHOBUTEIIH. 1 https://m.edso0.ru/00adb076

65 KontponsHas pabota Ned o Teme «CtpoeHue 1 1 bubmoreka I[JOK
atomMa. XUMHUYECKASCBI3b» https://m.edsoo.ru/00adb486

66 PeseprHbIil ypok. O000LICHHE U CHCTEMATH3ALUS 1 Bubmuorexa I[JOK
3HAHUHT https://m.edsoo.ru/00adb33c

67 PesepBHbIii ypok. O000IIEHHE U CHCTEMATH3AIUS 1 Bubmmorexa LIOK
3HAHUHN https://m.edsoo.ru/00ad9ch2

68 PesepBHbIii ypok. O000IIEHHE U CHCTEMATH3AIUS 1 Bubmmorexa IJOK
3HaHHUU https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
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MNOYPOYHOE INTAHUPOBAHHUE 9 KJIACC

KosmuyecTBouyacos
Ne DJIeKTPOHHbIeNN(POBLICOOD
Temaypoka Kontpoabusiep | IIpakTHueckue
n/n Bcero a30BaTeJIbHblepecypchl
a00ThI paéoTsl
1 ITepuoamueckwii 3akoH. [lepronndeckas cucrema 1 bubnmoreka [JOK
xummdecknx 3aementoB /1. . Menneneesa. https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB 1 bubmmorexa LIOK
XUMHYECKHIX 3JIEMEHTOB IEPBBIX TPEX MEPHUOJIOB. https://m.edsoo.ru/00adb6b6
3 Knaccudukauus 1 HomeHKIaTypa 1 bub6morexa IIOK
HEOPraHWYeCKUX BELIECTB. https://m.edsoo.ru/00adb7e2
4 Bunpl xuMu4ecKol CBSI3U U THIIbI 1 bubmorexa LIOK
KPUCTAJNINYECKUX PELIETOK. https://m.edsoo.ru/00adbac6
KonTtponbeHast pabora Nel mo teme «I[loBTopenue
5 1 yriryGJieHHe 3HAHHH OCHOBHBIX Pa3zielioB Kypca 1 1
8 Kkmacca».
6 Knaccudukaums XuMUIECKIX peakLuii 1Mo 1 bubmmotexa [JOK
PpasIMYHBIM IIPU3HAKAM. https://m.edsoo.ru/00adbcb0
;| | Bumorsa 10K
P https://m.edsoo.ru/00adbe9a
peaKLusxX.
o E]oy;sgne szlxzuze(;iom paBHOlZCCCI;I)l:I’. Cl‘;:mopm, . Bu6mmorexa [[OK
He Ha CKi Th XMMHYECKOH peakLuy 1
i P peaxtt https://m.edsoo.ru/00adc28c
MOJIOKEHHE XMMHYECKOTO PaBHOBECHSI.
9 OKHCITUTENLHO-BOCCTAHOBHTE, epea 1 bubmorexa LIOK
KUCIIMTEIbHO-BOCCTAHOBUTENBHBI KIIHH.
peakit https://m.edsoo.ru/00adcade
10 Teopust TEKTPOTUTHIECCKON TUCCOITUAIINN. 1 bubmorexa [IOK
CusnbHble U C1a0bIE IIEKTPOIIUTHI. https://m.edsoo.ru/00adcd68
. bubmuorexa [IOK
11 | VonHbleypaBHEHUAPEAKIIUA. 1

https://m.edsoo.ru/00add448
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XHWMHYECKHE CBOWCTBA KUCIOT U OCHOBAHUH B

. N bubmmorexa IIOK
12 CBETE MPEJCTABICHUIT 00 IEKTPOIUTHISCKON https://m.eds00.ru/00add5d8
JICCOLIMALIH. /. .
XuMU4ecKue CBOMCTBA COJIeH B CBETE Bu6moreka [JOK
13 HpeICTaBIeHHH 00 JIEKTPOJIUTHYECKON https://m.edsoo.ru/00add8b2
JIUCCOIIHAIINH. — *
. bubmorexa [IOK
14 Torsmue o ruzpommseconcit. https://m.edsoo.ru/00add9d4
15 06001IeHHE ¥ CHCTEMATU3aLlUA3HAHMU I Bubmorexa LIOK
ICHHUE U CHCTEMaTH3alMA3HAHUI.
https://m.edsoo.ru/00addd12
16 Ipaktrueckas pabora Ne 1. «PerreHne bubmuorexa IIOK
SKCIIEPUMEHTAIIBHBIX 3aJa4» https://m.edsoo.ru/00addbfa
KonrponbsHas pabora Ne2 o teme Bu6morexa [TOK
17 «DJEKTPOIIMTUYECKAs IUCCOLIUALHS. https://m.edsoo.ru/00addecO
XUMHUYECKHEPEaKILMH B PACTBOPAX»
18 OO0r11as XxapakTepUCTHKA FAIOTCHOB. XUMHUUYECKUE bubnmnoreka [IOK
CBOIICTBa Ha IpUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposomopos. CossiHast KUCIIOTa, XHKMHUYECKUE Bubnmnoreka [IOK
CBOWCTBA, MTOIyYCHUE, IPUMCHEHHE. https://m.edsoo.ru/00ade104
20 Tpaktuueckas padora Ne 2 mo teme «Ilosyuenue bubmmoreka [JOK
COJISTHOW KUCIIOTBI, U3y4eHHE €€ CBOICTBY. https://m.edsoo.ru/00ade348
BoIuncIieHust 10 ypaBHEHHSM XHMHUYECKUX BuGnmorexa [IOK
21 | peakuwii, €CiM O/IMH M3 PEAreHTOB JIaH B https://m.edsoo.ru/00aded8s
U30BITKE. T *
bubnmnoreka [IOK
22 | Obuias XapakTepuCcTHKa 3J1eMEeHTOB VIA-TpyIsI. https://m.e dSO(I)_Iru /00ade64a
Annorponssle Moandukanuu cepsl. Haxoxaexue Bu6morexa [OK
23 CePbI i €& COCAMHCHHIH B IPHPOJC. https://m.edsoo.ru/00ade64a
XUMHUYIECKUECBOMCTBACEPHI. — -
24 CepoBoJopoJi, CTpoeHHe, (pU3HIECKHIE U bubmmoteka LIOK

XUMHUYECKHE CBOUCTBA.

https://m.edso0.ru/00ade802

44



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

Oxcunp! cepbl. CepHast KHCIIOTa, (U3NYECKUE U

bubnmnoreka [JOK

25
XUMHYECKUE CBOMCTBA, TPUMEHEHHE. https://m.edsoo.ru/00adea28
XMMHUUECKHE PEaKIMH, JISKAIIHEe B OCHOBE

26 MIPOMBIIUICHHOTO CII0CO0a IOTY4CHHS CEPHOM Bu6morexa [TOK
KHCIOTEL . https://m.edsoo.ru/00adec8a
XHMHUUECKOe3arps3HeHUCOKpYKaloIeHepe bIcoe
JMHCHUSIMHCEPHIL.

27 BhIuKCIIeHHE MACCOBO# J10JIM BBIXO/a MPOIYKTa bubnmoreka IIOK
peaKIum. https://m.edsoo.ru/00adec8a

28 26maﬂ XapaKTepUCTHUKA JIEMEHTOB V A-TpyIIIbI. Bu6motexa [TOK

30T, PAcTPOCTPAHEHHE B IPHPOLE, ¢duznueckue https://m.edsoo.ru/00adeead
M XMMHYECKHEe CBOHCTBA

29 AmMMmuak, ero pu3n4ecKue U XUMHYECKUe bubmmoteka LIOK
CBOICTBA, MOJIy4eHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 Ipaktuueckas pa6ora Ne 3 mo Teme «IloaydyeHue bu6morexa IIOK
aMMHAaKa, U3y4CHHUE €r0 CBOMCTB» https://m.edso0.ru/00adf180

31 A30THas KUCIIOTA, €€ PU3NIECKHE U XUMHUIECKUE Bubnmnoreka [IOK
cBoiicTBa https://m.edsoo.ru/00adf306
Vcnonb30BaHUe HUTPATOB U COJICi aMMOHHS B

32 KauecTBe MUHEPAIbHbIX y00peHuil. bubmuoteka LIOK
XuMudeckoe3arpsisHeHHeoKpyKaloleiicpe apicoe https://m.edsoo.ru/00adf518
JMHEHUSIMHA30Ta.

2 docdop. Okecun pochopa (V) u ¢)ocd)op}£aﬂ BuGmnorexa [IOK
KHCIOTa, (PU3MYECKHE U XMMHYECKHE CBOMCTBA, httos://m.edsoo.ru/00adf68a
MOJIy4YeHHE. Attps./Mm.ecs00.1uTRadIbea

2 Hcnonb3oBanue QJ%C(I)aT(iB B Ka4eCTBE Bu6mmorexa [[OK
MUHCPATBHBIX YAOOPCHIH. https://m.edsoo.ru/00adfc20
3arpsisHeHuenpupoaHoiicpensipocharamu.

35 Yrnepos, pacnpocTpaHeHUE B IPUPO/IE, bubmmotreka LIOK
(u3nUecKrue U XUMHIECKHE CBOMCTBA. https://m.edsoo.ru/00adfd9c

36 Oxcusl yrireposa, ux Qusnyeckue u BuGmorexa [IOK

XUMHUYECKHE CBOMCTBA. DKOJOTHYECKUE

45



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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mpo6iIeMsl, CBsA3aHHBIe ¢ okcuaoM yriaepoaa (1V).

https://m.edsoo.ru/00adfebe

37 VrojbHas KMCIIOTa ¥ €€ COJIH Bubmorexa LIOK
' https://m.edsoo.ru/00ae006¢
3| yiacxacroro rass. Kawecrsemmon peakium it BuGnuorexa LIOK
w https://m.edsoo.ru/00ae027e
KapOoHaT-HOH".

39 TlepBOHaYaNbHBIE MOHATHS 00 OPTaHUIECKUX bubnmorexa [JOK
BEIECTBAX KAK O COEAMHEHHSX YIJIEpOaa. https://m.edsoo.ru/00ae054e

40 KpeMHUii 1 eTOCOeTMHEHYSL bubmiorexa [IOK

) https://m.edsoo.ru/00ae080a

4 et saa o Toue BuGmorexa LIOK

. https://m.edsoo.ru/00ae0bf2
«BaxHel1Ire HeMeTaJUIbl U KX COSTMHCHHSI.

42 KonTtpossnas pabora Ne3 o teme «Bakneiimme bubnmoreka IIOK
HEMETAJUIBI U UX COEIMHEHUI». https://m.edsoo.ru/00ae0el8
OO01iast XapakTepUCTHKA XUMHUUYECKHX JICMEHTOB

43 — MeTaJJIoB. MeTainyeckas CBsi3b 1 bubnmnoreka [JOK
MeTaJlTTNYeCcKasi KpUCTAJUINYecKasl pereTka. https://m.edsoo.ru/00ae103e
PH3NYEeCKUECBONCTBAMETAIIIOB

44 Xumu4eckue CBOHCTBA METAIIOB. Bbub6mmorexa IIOK
OneKTpOXHUMHUYECKHH psiJ HANPsHKEHUH METalIoB https://m.edsoo.ru/00ae1156
O6mue crocoObl MoTy4eHus: MeTauIoB. CILIaBbL.

45 Beruncnenus no ypaBHEHUSIM XUMHUYECKUX bu6morexa IIOK
peaxiyii, ecnu OUH U3 PEareHTOB CONEPKHUT https://m.edsoo.ru/00ae1156
TIpUMECH

46 TonsiTHEe 0 KOPPO3UUMETAILIOB BuGmiorexa LIOK

https://m.edsoo.ru/00ae1278
Bubnmoreka LIOK

4 [lenounsiemeranet https://m.edsog ru/00ael4bh2

48 OKCH/IBl ¥ TUAPOKCHUIBI HATPUSI M KAJTHSI Eubmzorexa [JOK

https://m.edsoo.ru/00ae14b2

49 [I{emouHO3eMETbHBIE METAILIBI — KAJIBIIUH U bubmorexa [JOK
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MarHui

https://m.edsoo.ru/00ae15e8

Bubmmorexa IIOK

50 BaxHeHIIMCCOCMHCHMAKANL A https://m.edsoo.ru/00ael5e8
51 O0o061IeHNE U CUCTEMaTU3alUA3HAHUN
52 JK€ctrocTh BOMIBI M CLIOCOOBI €€ yCTpaHSHUS EHGJ_IHOTeKa LOK
ttps://m.edso00.ru/00ae1886
53 IpakTHueckas pa-(_SOTa Ne 6 o Teme "XKécrkoctb Bubmunorexa LIOK
BOJIBI U METO/IbI €€ yCTpaHeHus' https://m.edsoo.ru/00aelae8
. bubmmorexa [LIOK
>4 Amomunnii https://m.edsm})_.I ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCH/A U THIPOKCHIA Et?;?s?ﬁggggggllé%elw 4
bubmuotexa [JOK
56 HKeneso https://m.edsog ru/00aeld86
57 Oxcuisl, THAPOKCH IbI U coutn kenesa (1) n bubnmoreka [TOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHIE U CHCTEMaTU3alUsI3HaHUIH
0
59 | oxomepemarimtes s o ot BuGorera LIOK
N https://m.edsoo.ru/00ae3de8
«BaxxHeHIne METAIIB B HX COCTUHCHUS»
Beruncienust Mo ypaBHEHUSIM XHMHYECKUX
€aKIUi, €CITH OJJH U3 PEareHTOB JaH B U30BITKE
60 II/)IJ'II/I ]C-IOIIep)KI/IT HﬁI/IMeCI/II.) 8 EH@_MOTeKa LIOK
BhI4ncneHHIMacCOBOHI0IMBBIXO1ANIPOIYKTApEaK hitps://m.eds00.u/003e1750
197051
61 O06001IeHIE U CHCTEMaTH3alUsI3HaHUI
62 Kontpossnas padora Ne4 o Teme «Baxueiiume
METAJUIbI U MX COEIMHEHUS»
63 BemectBa 1 Matepuansl B MOBCETHEBHOMN KU3HU bubmmoreka [LIOK
JeII0BeKa https://m.edsoo.ru/00ae3f50
64 XuMU4ecKkoe3ar psI3HEHUEOKpyKatoLelcpe bl EnGimorexa [OK

https://m.edsoo.ru/00ae4270
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65 Ponb XuMuM B pelieHuH 3KOJOTHUECKHX MpoOIeM 1 buGmmorexa LIOK
P https://m.edsoo.ru/00ae4270

66 PesepBHbIii ypok. O000IICHNE U CHCTEMATH3AIHS 1 Bubmmorexa IJOK
3HaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBHbIit ypok. O000IICHNE U CHCTEMATH3AIINS 1 bubmmoreka IIOK
3HAHHUU https://m.edsoo.ru/00adb33c

68 PesepsHblit ypok. O6001eHNE U cUCTeMaTH3aLus 1 bubnuoteka LIOK
3HAaHUH https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBS3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI J1JI51 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.I'., AkiiionepHoe o61ectBo «M31aTenbcTBO
«IIpocsenienue»

* Xumus, 9 kimacc/ Pymsuruc I'.E., ®enpaman @.I'., AkiinonepHoe o61ecTBo «M3aareapcTBo
«IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI UISA YYUTEJISA

H.H. T'apa, H.W. T'abpyceBa. Xumus. 3ajauHuK ¢ TOMOIIHHKOM 8-9 KJ1accChl.
AM. Pagenkuii. Xumus. Jlupakrruaecknii Mmatepuan 8-9 KI1acchl.

H.H. I'apa. Xumus. Ypoxu 8 ximacc

H.H. I'apa. Xumust. Ypoxu 9 xiacc.

IMUPPOBBIE OGPA30BATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
http://school-collektion.edu/ru
http://myschool.edu.ru
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