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IHHOACHUTEJIBHASA 3ATINCKA

Pabouass mporpamMma Mo XUMHH Uil OOYHalOMIMXCS C 3aEPXKKOH TCUXMYECKOTO pPa3BUTHUS
(manee — 3I1P) Ha ypoBHE OCHOBHOTO 0O0IIero oOpa3oBaHus MOATOTOBIEHA Ha OCHOBEe DenepaibHOTO
rOCyIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIapTa OCHOBHOTO obmero oOpaszoBanus (IIpukas
Munnpocsemenus Poccun ot 31.05.2021 . Ne 287) (mamee — ®I'OC OOQ), amanTupoBaHHON
o0pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO O0IIEro 00pa3oBaHus IJisi OOYJaIOIINUXCS C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 370poBbs (IIpukaz Munnpocseuienust Poccun ot 24 nHosiops 2022 . Ne 1025),
paboueil mporpaMMbl OCHOBHOTO OOmIETo o00pa3oBaHUSl IO YY4EOHOMY TpeaMeTy «XHUMUsD»,
IIpOrpaMMbl BOCIIMTAHHUSA, C YYETOM paclpeieieHHbIX I0 KjlaccaM IPOBEpseMbIX TpeOOBaHUM K
pe3ynprataM OCBOCHHS aJalTUPOBAHHOM 00pa3oBaTeNbHONW MPOTPaMMBl  OCHOBHOTO — OOIIETro
oOpazoBaHMs Al 00y4aromMXCsl C 3aJCPKKOW TCUXUUYECKOTO Pa3BUTHS U DJIEMEHTOB COJIEpKaHMA,
MIPEJCTaBICHHBIX B YHUBEpPCAIbHOM KoJU(UKaTope rno xuMuu, KoHuenuuu npenosaBaHusi yaeOHOTO
npenmera «XuMHUsS» B 00pa3oBaTeNbHBIX —opraHuzauusax PO, peanusylomux OCHOBHbBIE
0011e00pa3oBaTeNbHbIE MPOTrPaMMBbI.

[IporpaMma nmo xumum paszpaboTaHa C LENbI0 OKAa3aHHUS METOJUYECKO MOMOIIM YYHUTETI0 B
CO3/1aHUHU paboyell MporpaMmbl IO y4eOHOMY MPEIMETY.

VYueOHblil mnpeamer «XUMUS» BXOAUT B MpeAMETHYIO o0nacth «EcTecTBeHHOHay4yHbIE
npeaMeTel». B cucteme ecTeCTBEHHOHAYYHOTO OOpa30BaHMs XUMHS KaK y4eOHBIM IpeaMeT 3aHUMaeT
Ba)KHOE MECTO B IMO3HAHUM 3aKOHOB IPUPOJIbI, (POPMHUPOBAHUM HAYYHOW KapTUHBI MUpPA, CO3/JaHUU
OCHOBBI XMMHYECKHX 3HAHHUI, HEOOXOIUMBIX Uil MOBCEIHEBHON >XU3HH, HABBIKOB 3J0POBOTO M
0e30MacHOTO Ui 4YejoBeKa U OKpY)Kalolled ero cpeapl oOpasza >KM3HHM, a TaKkKe B BOCHHUTAHUU
9KOJIOTHYECKOU KYIbTYpHI.

VYcnenHocTh 3ydeHusl XMMHUM CBsI3aHA C OBJIAJICHMEM XMMUYECKHUM SI3bIKOM, COOIIOEHHEM
npaBua  Oe30macHOM  pabOTBl IPU  BBINOJHEHMM XHUMHMUYECKOIO HKCIEPUMEHTa, OCO3HAHHEM
MHOTOYHCIICHHBIX CBS3€H XUMHUH € APYTMMHU ITPEIMETaMU IIKOJIBHOTO Kypca.

[IporpamMmma BxiIFO4aeT B ceOsl OCHOBBI HEOPTAHMYECKOW W OPraHUYECKOW XUMUHU. [ maBHOM
uaeed IporpamMMmbl SBISIETCA CO3JaHHME 0a30BOr0 KOMILUIEKCAa OINOPHBIX 3HAaHUI 10 XHMMHH,
BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOIICH BO3pPACTy 00YJAIONIUXCSI B UX 0OCOOBIM 00pa30BaTEeIbHBIM
MMOTPEOHOCTSM.

B conxepxaHuM JaHHOIO Kypca HpPEICTaBIEHbl  OCHOBOIOJAraroIlUe XUMHYECKUE
TEOPETUUYECKUE 3HAHUS, BKIIOYAIOIIME H3YyYEHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCHUMOCTU HX
CBOMCTB OT CTPOEHMS, NPOTHO3MPOBAHUE CBOWMCTB BEILECTB, HCCIEIOBAaHUE 3aKOHOMEPHOCTEH
XUMUYECKUX MPEBPALLCHUI U ITyTeH yNpaBiIeHUs UMH B LEJIAX [TOJIy4YEHHs BELIECTB U MATEPUAIOB.

Teopernueckyto OCHOBY M3y4eHMs HEOPraHMYECKOM XHMHUHU  COCTaBIsI€T  aTOMHO-
MoJieKyJsipHoe ydeHue, Ilepuoanyeckuit 3akon J[.JMI. MenzaeneeBa ¢ KpaTKUMU CBEICHUSIMU O
CTPOCHUH aToMa, BUAaX XUMUYECKOH CBSI3U, 3aKOHOMEPHOCTSIX IPOTEKAHNS XUMUUECKUX PEAKLIUH.

B u3ydeHuu Kypca 3HauMTeNbHAs POJb OTBOJUTCS XUMHUECKOMY 3KCIIEPUMEHTY: IIPOBEICHUIO
IIPAKTUYECKUX U Ja0OpaTOpPHBIX pPAOOT, OMMCAHUIO PE3YJITATOB YUYEHMUYECKOI'O HKCIEPUMEHTa,
COOJIIOJICHUIO HOPM U ITpaBuil 0€301acHOM paboThl B XUMUYECKOH 1ab0paTOpHH.

Peanuzanus naHHOM mporpaMMel B Ipolecce oOydeHus Mmo3BoiuT oOydaromumcest ¢ 3[IP
YCBOUTH KJIFOUEBBIE XUMUYECKHE KOMIIETEHIIMH U MIOHATH POJIb M 3HAUCHHE XUMHUU CPEIH JPYTUX HayK
0 NIPUPOJE.

N3yueHune XxuMun cnocoOCTBYeT (POPMUPOBAHUIO Y 00YUaOUINXCSl HAYYHOTO MUPOBO33PEHUS,
OCBOEHMIO OOIEHayYHBIX METOJOB (HaOdroeHHe, H3MEpPEeHHE, SKCIIEPUMEHT, MOJEIUpOBaHUE),
OCBOEHMIO NMPAKTHUECKOTO MPUMEHEHHsI HayYHbIX 3HaHUH, OCHOBAaHHOT'O Ha MEXMPEAMETHBIX CBA3SX C
npeameramu  «Okpyxaromuit Mup», «®Pusukayn, «buonorus», «l'eorpadus», «Marematuka» u
(dopmMupyeT KOMIETEHIH, HEOOXOAUMbIE ISl TPOJIOJIKEHUsT 00pa30BaHus B 00JIACTH €CTECTBEHHBIX
HayK.

N3yuenne xumuM crnocoOcTByeT pa3BuTHIO Yy oOydatommxcs ¢ 3[IP mpoctpaHcTBeHHOTO
BOOOpakeHus!, GyHKIIMOHAIBHOM IrPaMOTHOCTH, YMEHUS BOCIIPHHUMATh U KPUTHUYECKU aHATTM3UPOBATh
MH(POpPMALIMIO, TPEACTABICHHYI0 B pa3inyHbIX (opmax. 3HAUMMOCTh MpeAMEeTa s Pa3BUTHUS



KU3HEHHOW KommeTeHuMHu oOydaromuxcs ¢ 3[IP 3axirodaercss B yCBOGHMM OCHOBBI XMMHMUYECKUX
3HAHMUN, HEOOXOAUMBIX JUISl TOBCEAHEBHOMN JKM3HM; HABBIKOB 3JI0POBOTO M O€30IIaCHOTO JJIsl YEJIOBEKa
U OKpYXaroIei ero cpeapl 00pasa Ku3HH; (GOPMUPOBAHUN IKOJOTHUECKON KYJIbTYPHI.

[Iporpamma oTpakaeT cojiepkaHue OOydeHHsS NpeaMeTy «XHUMHUsS» C YYETOM OCOOBIX
oOpa3oBaTeNbHBIX MOTpeOHOCTEl oOyuatomuxcs ¢ 3[1P. OBnaneHne y4eOHBIM MPEIMETOM «XHMHUS)
MIPEACTABIISIET OMPENEICHHYIO TPYAHOCTh i oOyyatomuxcsi ¢ 3[1P. 31o cBsi3aHo ¢ 0cOOEHHOCTIMU
MBICJIUTEIbHOMN JI€ATEIbHOCTH, NEPUOANUECKUMHU KOJIEOAHUAMHY BHUMAHUS, MajbIM 00bEMOM MaMSATH,
HEJ0CTaTOYHOCThIO OOIIEro 3amaca 3HaHUM, MOHM)KEHHBIM IO3HABATEIbHBIM HHTEPECOM M HU3KUM
YPOBHEM PEUEBOr0 Pa3BUTHSL.

JUia mpeononeHus TPYAHOCTEH B HM3YyYEHHM Y4YeOHOro MpeaMera «XuMus» Heobdxoauma
ajanranus oObeMa M XapakTepa ydyeOHOro marepuana K I[03HAaBaTENIbHBIM BO3MOXKHOCTSM JaHHOU
KaTeropum OOYy4YaloIUXCs, Yy4eT HX OCOOEHHOCTEH pa3BUTHUS: MCIOJIb30BAaHUE AITOPUTMOB,
BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3€H, IOCTENEHHOE YCI0)KHEHNE U3y4aeMOT0 MaTepuania.

[Ipn um3ydyeHHH XUMUU HEOOXOJUMO OCYILECTBISATh B3aUMOJCHCTBHUE Ha MOJIMCEHCOPHOU
OCHOBE.

TeopeTnueckuii MaTepuall pEKOMEHAYETCS U3y4aTh B MPOLECCE MPAKTUUYECKOUN JIEATEIHbHOCTH.
Bo3MOXHO BbIE€TIEHHE OTAEIBHBIX YPOKOB Ha pEIIEHHE 3aJady B CBA3M CO CIOXKHOCTHIO aHajM3a
Tekcta oOyuarormumucs ¢ 3[IP. Opranmueckoe €IMHCTBO TIPAKTHYECKOM U MBICIHTEIIBHOMN
NEeSITENbHOCTH 00y4YaloluXcs Ha ypoKax XUMHH CIIOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOEHHIO
0a3UCHBIX XMMUYECKHX 3HAaHUN W yMmeHuid. Ocoboe BHHMMaHUE NpPHU HM3YYEHUHM XUMUU YIAEISIETCS
W3YYEHHUIO «CKBO3HBIX» MOHATUN U (POPMUPOBAHUIO HABbIKA CTPYKTYPUPOBAaHUS MaTepuaa.

Henu u 3amaun u3ydeHust yaeOGHOro npeamera «XuMHs»

OO6uue uenu u3ydeHus: yueOHOro mpeamera «XuMus» MpecTaBlieHbl B pabodel mporpaMme
OCHOBHOTO 0011ero oopasoBanus. OHM aKTyalIU3UPOBaHbI C YY€TOM HOBBIX IMPHOPHUTETOB B CHCTEME
OCHOBHOTO 00ImIero oOpa3oBaHUs, HAIMpPaBICHHOCTH OOy4YEHUST Ha pa3BUTHE W CaMOPa3BHUTHE
JUYHOCTH, (QopMHpoBaHUE €€ HHTEIeKTa W o0mmeld KynbTypbl. OOydeHHEe YMEHMIO YYUThCA H
MPOJIOJIKATh CBOE 00pa30BaHUE CAMOCTOSITEIHHO B HACTOSIIEE BpEMs SBIJISIETCS OJHON M3 BaXKHEUIINX
GyHKIMM y4eOHBIX IPEIMETOB, B TOM YUCIE U «XUMHI.

Jnst obydgarommxes ¢ 3[1P, Tak ke, Kak W IS HOPMATHBHO Pa3BUBAIOIINXCS CBEPCTHUKOB,
OCBaMBAIOIINX OCHOBHYIO OOpa30BaTENbHYIO MPOrpaMMy, AOMUHHUPYIOIIEe 3HAYeHHE MPHOOpPETaroT
TaKHe LeH, KaK:

dbopMUpOBaHHE MHTEJUIEKTYaJIbHO pA3BUTON JIMYHOCTH, TOTOBOM K COTPYAHHUYECTBY,
CaMOCTOSITEJIBHOMY TPUHSATUIO pELIEHUM, CIOCOOHOI amanTupoBaTbcs K OBICTPO MEHSIOUIUMCS
YCIIOBUSIM KHU3HU;

HaMpaBIECHHOCTh 00yYEHHUSI Ha CHUCTEMAaTHYeCKOe MPHOOIICHNE yYallluXcsl K CaMOCTOSITeNIbHOM
MO3HABATENILHOM JESATeNbHOCTH, HAYYHBIM M MPAKTUYECKUM METOJaM IMO3HaHUs, (OpMHUPYIOIIUM
MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEN K XUMHUH;

ofOecrieueHne  yCJIOBHM, CHOCOOCTBYIOIIMX HPUOOpPETEHHIO  OOYyYaroIUMHCA  OTbITa
pazHoOOpa3HOM JAeATeIbHOCTH, IO3HAHWA KM CaMOIMO3HAHMS, KIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHI[1H ), UMEIONINX YHUBEPCATbHOE 3HAYCHUE IS PA3IMUHBIX BUAOB JEATEIHHOCTH;

(dbopMupoBaHUE YMEHHIN OOBACHATH M OIICHUBATH SIBICHUS OKPYKAIOIIEro MHpa Ha OCHOBAHHUU
3HaHUH U OIBITA, MOTYYEHHBIX IPU U3YYEHUU XUMUHY;

¢dopmupoBaHue y OOYyJarOIUXCS TYMAaHUCTUYECKMX OTHOIICHUH, MOHMMaHHUS I€HHOCTH
XUMUYECKUX 3HaHUH 11 BEIPAOOTKHU HKOJIOTHYECKH 11eJIeCO00pa3HOro MOBEACHUS B ObITY U TPYIOBOH
JESITEIbHOCTH B LIEJIIX COXPAHEHUSI CBOETO 370POBbs U OKPY/KAIOLEH IPUPOJTHON CPEBL;

pa3BUTHE MOTHBAIlMU K OOy4eHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO W CaMOBOCIIUTAHHIO Ha
OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HalpaBJIEHHOCTH JAJbHEHIIIEro 00y4eHH .

Kypc HampaBnieH Ha pelieHre cielyonux 3a1ad, 00eCneunBaloNX Peaan3aio JMYHOCTHO -
OPUEHTUPOBAHHOTO M JESTEIbHOCTHOIO IMOJAXOJ0B K OOydyeHHio xumum oOydatommxcs ¢ 3[IP Ha
yYpOBHE OCHOBHOTO 00111er0 00pa3oBaHUs:



(dhopMHUpOBaHHE TMEPBOHAYAIBHBIX CUCTEMATH3MPOBAHHBIX MPEICTABICHUN O BEIIECTBAX, UX
MPEeBPAIIEHUSAX W  TMPAKTUYCCKOM TPUMEHEHHWH; OBJAJICHWE T[OHATUHHBIM  amnmapaTtoM U
CUMBOJIMYCCKUM SI3BIKOM XUMUU;

OCO3HaHUE OOBEKTHBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUECKHUX MPEBPALICHUI HEOPTAHUYECKUX U OPraHUICCKUX BEIIECTB KaK OCHOBBI
MHOTHX SBICHUH >KMBOM W HEXHBOW IPHUPOAbI;, YIIYOJCHHWE TPENCTABICHUH O MaTepHaIbHOM
SIIMHCTBE MUPA;

OBJIQJICHUE OCHOBaMH XHMHYECKOH TI'PaMOTHOCTH: CIOCOOHOCTBIO aHAIM3HPOBAaTh U
OOBCKTHBHO OIICHHBATh J>KU3HCHHBIC CUTYaIlUW, CBSI3aHHBIC C XUMHUCH, HaBBIKAMHU OC30TIACHOTO
oOpallleHus ¢ BEIICCTBAMHM, HCIIOJIB3YeMBbIMH B IOBCEAHCBHOW JKM3HHM, YMEHUEM aHAJIM3UPOBaTh U
IUTAHUPOBATh KOJIOTMYECKH 0e30I1acHOE MOBEJCHUE B IIETSAX COXPAHEHHS 30POBBS M OKPYKAIOIICH
Cpensl;

(hopMUpOBaHNE YMEHHUI yCTAHABIMBATH CBS3U MEKIY peaibHO HAOIIOMAeMBIMA XUMHUYCCKUMU
SBIICHUSIMA M TIPOI[ECCAMU, MPOUCXOSIIUMH B MHUKPOMHpPE, OOBSICHATH MPHUYMHBI MHOTO0Opasus
BEI[ECTB, 3aBUCUMOCTh HX CBOWMCTB OT COCTaBa M CTPOCHHS, a TAKXKE 3aBUCHUMOCTh MPUMEHCHHS
BEIIIECTB OT X CBOMCTB;

MpUOOPETEHUE OIBITA MCIIOJF30BAHUS PA3IMYHBIX METOJIOB M3YYEHHS BEUIECTB, HAOIIONCHHUS
3a MX MPEeBPANICHUSAMH TPU MTPOBEICHUH HECIIOKHBIX XUMUYECKUX IKCIIEPUMEHTOB C MCIIOJIb30BaHUEM
J1abopaTOpHOTO 00OPYAOBAHUS U TPUOOPOB;

(dbopMUpOBaHUE TMPEACTABICHUI O 3HAYCHHH XWMHYSCKOW HAYKH W PEIICHUH COBPEMEHHBIX
JKOJIOTHYECKUX TIPOOJIeM, B TOM 4YHCJIE B MPEIOTBPAIICHHH TEXHOTEHHBIX M IKOJIOTHYCCKHX
Karactpod.

Ocobennocmu omoopa u adoanmayuu y4eoH020 Mamepuana no Xumuu

OOyuenue yyeObHOMY mpeaMeTy «XUMUs» HEOOXOIUMO CTPOUThH Ha CO3JaHUM ONTHUMATbHBIX
YCIIOBUH Il YCBOGHUSI TpOrpaMMHOro Marepuana oOydaromumucs c¢ 3[1P. bompmioe BHUMaHume
JOJI’KHO OBITH yIIeIIeHO 0TOOPY y4eOHOro MaTepHalia B COOTBETCTBUU C MPUHIMIIOM JAOCTYITHOCTH HpU
coxpaHeHWH oOmero ©O6a3oBoro ypoBHA. OH JOMDKEH TO COJACpKaHUI0O H 00BeMy OBITh
aJanTupoBaHHbIM Jsi oOydaromuxcsi ¢ 3[IP B cooTBercTBUM ¢ MX 0COOBIMH 00Opa30BaTEIbHBIMU
notpebHocTssiMu. Creyer oOJIerdyuTh oBiaieHne matepuasioM oOydaromumucs ¢ 3I1P mocpeactsom
€ro JeTajbHOro OOBSCHEHHS C CHUCTEMAaTUYECKUM IOBTOPOM, MHOTOKpPAaTHOW TpPEHHPOBKON B
MPUMEHEHUH 3HAHUM C UCIOJIH30BAaHUEM MPHUEMOB aJTOPUTMU3AIMH U BU3YaJIbHBIX OMOpP, 0OyueHUs
CTPYKTYPUPOBAHUIO MaTepHaa.

bonbiioe 3HaueHue Uis TMOJHOLIGHHOTO YCBOEHHUS Yy4eOHOTO Marepualia MMeEeT oIopa Ha
MEXIpPEeIMETHbIE CBSI3U BOMPOCOB, M3y4aeMbIX B JaHHOM Kypce, ¢ TaKUMH y4E€OHBIMU MpeIMETaMU
kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bossis paccmarpuBaTh OJWH U TOT K€ y4EOHBIN
MaTepuaq C pa3HbIX TOYEK 3PEHHs, MEXIPEIMETHbIE CBS3H CIOCOOCTBYIOT €ro IJIy4dIIeMy
OCMBICJICHHUIO, 00JIee MPOYHOMY 3aKPETUICHHUIO MMOTy4YE€HHBIX 3HaHUN U MPAKTHYECKUX YMEHUH.

[Ipu moAroToBKE K ypOKaM y4YHUTENb JIOJDKEH MPeayCMOTPEeTh (GOPMHUPOBAHKE Y O0YUAIOIINXCS
YMEHHI aHaU3UpOBaTh, CPAaBHUBAThH, 0000IIATh U3y4aeMblii MaTepHall, TIaHUPOBATh MPEACTOSIIYIO
paboTy, OCYIIECTBIATH CaMOKOHTPOJb. HeoOXOauMO TMOCTOSHHO CIEOUTh 32 MPaBHIBHOCTBHIO
pedeBoro odopmieHHs BbICKa3bIBaHU oOyyarommuxcs ¢ 3I1P.

B cBs3u Cc 0COOGHHOCTSMH TIOBEEHUST M JesATeNbHOCTH, oOydatomuxcs ¢ 3[IP
(pacTOpMOKEHHOCTh, HEOPraHN30BAaHHOCTh) HEOOXOAUM CTPOKAUIITNI KOHTPOIb COOMIOACHHUSI TPaBUIT
TEXHHUKHU 0€3011acCHOCTHU MPH MPOBEICHUH Ta00PATOPHBIX PabOT B XUMUYECKOM KaOWHETE.

Ilpumepnuvie 6uowvt oOeamenvnocmu ooyuarwuuxca c 3IIP, ooycnoenennvie o0codvimu
00pazoeamenvHbIMU NOMPEOHOCMAMU U 0Decneuusaouiie 0CMbICIEHHOE 0C60EHUE COOEPIHCAHUU
oopazosanus no npeomemy «Xumusy

Cogepxanuie BUIOB jAedrerabHOCcTH oOyuatomuxcs ¢ 3[1P Ha ypokax XuMUU ompeaenseTcss ux
0coObIMU  00Opa3oBaTeNbHBIMU TOTpeOHOCTAMH. [loMuMo mmMpoko wucmoskdyembix B @OII OO0
oOmmx a7 BceX OOYYarIIUXCS BHUJAOB JCSITENBHOCTH CJEIyeT YCUIUTh BUMABI JEATEIHHOCTH,
crenu(uIHbIe 1 JaHHOW KaTeropuu OOydaromuxcs, As 00ecredeHHs] OCMBICIIEHHOTO OCBOSHHS
colepkaHuss oOpa3oBaHHUS MO TPEAMETY: YCHICHHE MPEAMETHO-TIPAKTHUECKON ESTEIbHOCTH C
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aKTUBU3ALMEH CEHCOPHBIX CHCTEM; YEpEIOBaHUE BUJIOB JESATEIBHOCTH, 3aACHCTBYIOIINX pa3IN4HbIE
CEHCOpPHBIE CHCTEMbI; OCBOCHHE MaTepuaja C OIOpPOM Ha alIrOPUTM; «IIOIIArOBOCTb» B W3Yy4EHUU
MaTepuaa; MCIOIb30BAaHUE JIOTIOJIHUTEIFHOW BU3YalbHONH OMOpPHI (IUIAHBI, OOpa3lbl, CXEMBI,
malioHsl, onopHele Tabmuibl). ns pazButus y oOydatoumuxcs ¢ 3IIP ymenus nenatb BBIBOJIBI,
(hopMUpPOBaHHS IPaMOTHOTO PEUYEBOTO BBICKA3BIBAaHMS HEOOXOIMMO HCIIOJIBb30BaTh OMOPHBIEC CIOBA U
ke, Ocoboe BHUMaHUE CIEAYeT YACTUTh 00YUYEeHUIO CTPYKTYPUPOBAHHIO MaTepHaia: COCTaBICHHE
PUCYHOYHBIX ¥ BepOAJbHBIX CXEM, COCTaBJICHHE TaOJMI, COCTaBJICHHWE KIacCHu(UKauu C
0003HaYEHHBIMI OCHOBAHMSIMU IS KJIACCH(PUKALIMY M HATIOJTHEHUE MX IIPUMEPAMH U JIp.

[IpumepHas TemaTHueckas U TEpMUHOJIOTHYECKas Jiekcuka cooTBeTcTByeT POIT OOO0.

Hnst oOyvaromuxcsi ¢ 3[IP cymiecTBEeHHBIMH SIBISIFOTCS TIPUEMBI Pa0OTBI C JIEKCHYECKHM
MaTepuasioM 1o mnpeamery. [IpoBoauTcs cnenumanbHas padoTa MO BBEICHHIO B aKTHBHBIN CIIOBaph
oOyuaroumxcs COOTBETCTBYIOIIEH TepMUHOJIOTHH. V3yyaemble TEpMUHBI BBOAATCS Ha MOJUCEHCOPHON
OCHOBE, 00s13aTelIbHa BU3yalbHas MOAJEPIKKA, AIlTOPUTMBI pabOThI C ONPEEIEHUEM, OTIOPHBIE CXEMBbI
JUI aKTyaJlu3alluid TEPMUHOJIOTUH.

Mecmo yueonozo npeomema «Xumus» 6 yuedoHom niamne

B cootBerctBUM ¢ @DenepalibHBIM TOCYIApCTBEHHBIM 0Opa30BaTeIbHBIM CTaHAAPTOM
OCHOBHOTO 00I11ero o0Opa3oBaHusi y4eOHBIM mMpeamMeT «XUMUs» BXOJIUT B MPEAMETHYIO 00JIacTh
«EcTecTBeHHOHAyUHBIE PEAMETHI» U SBISETCS 00s13aTEIbHBIM /711 U3YUESHHUSI.

Y4eOHbIM MIaHOM Ha €€ n3ydeHue oTBeAeHO 136 yueOHBIX 4acoB — MO 2 4 B HeNenio B 8 u 9
KJlaccax COOTBETCTBEHHO.

Conepxxkanne ydeOHOro mnpeamera «XWMHUs», MpeacTaBieHHOe B DenepanbHON paboueit
nporpamme, cootBeTcTByeT PI'OC OO0, pazpaborano ¢ yderom DenepanbHON OCHOBHOU
00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 00I1Iero 0Opa3oBaHMs MO y4eOHOMY MpenMeTy «XHUMHUs,
cooTBeTCTBYeT DenepaylbHOW alanTUPOBAHHON OCHOBHOM 00Opa30BaTEIBHOW MPOTPaMME OCHOBHOTO
001rero 00pa3oBaHUs 0OYJAOIINXCS C 3aJCPIKKOM MICUXUIECKOTO Pa3BUTHSL.

COJAEPKAHME YYEBHOI'O ITPEJIMETA «XUMMSD»

COJAEPXAHUE OBYUEHMUSI B 8 KIACCE

[lepBoHauanbHBIC XUMUYECKUE TTOHATHUS

[Ipeamer xumun. *Pons xumuu B xku3HH denoBeka.™ Tena u BeniectBa. dusnyeckue cBOMCTBA
BEILIECTB. ATrperaTHoe COCTOSHHE BEIIECTB. *XHUMHsI B cHcTeMe Hayk.* UHCThle BEIecTBa M CMECH.
Crnioco0n1 paznenenus cmeceit. [lpaBuna Ge3omacHoro oOpamieHus ¢ BEIECTBAMH U JaOOpaTOPHBIM
obopynoBanueM. *IloHsTHE O METOaX MTO3HAHKS B XUMUU. ™

ATOMBI U MOJIEKYJbl. XUMHUYECKHE SJIEMEHThI. 3HAKH (CHMBOJIBI) XMMHYECKHX 3JIEMEHTOB.
OTtHocurenbHast aroMHasi Macca. [IpocTeie u clokHbIe BelecTBa. ATOMHO-MOJIEKY/ISIPHOE YYEHHE.

Xumuyeckas Gopmyina. BaneHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB. *3aKOH MOCTOSHCTBA
cocTaBa BemnlecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10Jis XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHHH.

dusnveckue 1 XUMUYCCKUE SIBJICHHSA. XUMHUUYecKas peakius. [I[pu3HaKu XUMUYECKUX PEaKIU.
VYpaBHEeHHs] XUMUUYECKUX peaklnii. 3aKOH COXpaHEeHHsI Macchl BemlecTB. Kinaccudukanus XuMUIecKux
peaxiuii (CoeAMHEHUS, PA3I0KEHUS, 3aMEIIeHHs, 0OMEHa).

XUMUYECKUN OSKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOW MOCYAOH, C TpaBuUiaMu pabOTHl B
nabopatopuu U mpuéMamu oOpaieHuss ¢ J1abopaTopHbIM 00OpYIOBAHMEM; W3YUYEHUE U ONHCAHUE
(Gu3MYeCKUX CBOHCTB 0Opa3IlOB HEOPTaHWYECKUX BEIIECTB; HabOmojeHne (U3NUecKux (TUIaBJICHUE
BOCKa, TasHUE JIbJla, pacTHUpaHHE caxapa B CTYIKe, KUIMEHHE U KOHJCHCAIUS BOJBI) U XUMHUYECKUX
(ropeHue cBeud, MPOKAJIMBAHWE MEIHOW MPOBOJOKH, B3aUMOJCHCTBHE MeJa C KHCIOTOW) SIBICHUA,
HAOMOJICHUEe M OIMCAaHWE TMPU3HAKOB NPOTEKAHUsS XUMHUYECKUX peakiuil (pasioxeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusl, pasioxenue rumapokcuaa meau (II) mpu
HarpeBaHWH, B3aUMOJIeHicTBUE kene3a ¢ pactBopoM conu Memu (II));u3yuenue crnocoOoB pa3aencHUs
cMeceld (C TOMOIIBIO MarHurta, (QUIBTPOBAHWE, BHIMAPUBAHHE, AUCTHIULINUA, XpomaTorpadusi),
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MPOBEJICHUE OYUCTKU TMOBAPEHHOM COJIM; HAOJIOJCHUE U OINMCAHUE PE3YNbTATOB IMPOBEJICHUS OIIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl; CO3/1aHUE MOJIENEH MOJIEKYJI (ILIapOCTEPKHEBBIX ).

Baxwuelinme npeacTaBuTeNn HEOPraHUUECKUX BELECTB

Bo3nyx — cmech raszos. CocraB Bo3ayxa. Kucimopoa — 3i1eMEHT M MPOCTOE BEIIECTBO.
HaxoxpaeHne kuciopoga B mpupoje, (U3NYECKHE W XHUMHYECKHE CBOWCTBA. Peakmmm ropeHus
IPOCTBIX U CIOXHBIX BemecTB. (CnocoObl IMOJIydeHUS KHCIOpoJa B Jlaboparopuu *u
npombinuieHHOCTH.* [Ipumenenue kucnopona. Ilonstue o0 oxcumax. KpyroBopoT kuciopona B
npupoje. *O30H — autoTpoIHast MOAM(HUKAIIS KUCIOPO/Ia.

TermnoBoit A(p¢GeKT XUMHUYECKOW peakuud, TEPMOXUMHUYECKHE YpaBHEHHS, DOK30- U
SHIOTEPMHUUECKHE PEaKiMu. TOTIMBO: yroJib U METaH. 3arpsa3HeHUE BO3AyXa, YCUIICHUE MMTAPHUKOBOTO
addexTa, pazpyiieHue 030HOBOTO CJIOS. ™

Bonopon — anemeHT u npocroe BemiecTBo. Haxoxaenue Bojgopoaa B nmpupoe, GU3NYecKue u
XUMUYECKHE CBOMCTBA (Ha MpUMEpPE B3aUMOJCUCTBUS C HEMETA/NIaMH M OKCHJAMH METaJIJIOB),
MpUMEHEeHHE, *crnocoObl nosydeHus.™ IloHaTrue o KUCI0Tax U COJISIX.

KommuectBo BemectBa. Mosb. MomsipHasi Macca. 3akoH ABoraapo. MosipHbIi 00bEM Ta3oB.
Pacyetsr mo xumudeckoit ¢gopmyse. PacdueTs MaccOBOW J0MM XUMHUYECKOTO AJIEMEHTA B COCIUHEHHH,
KOJIMUECTBA BEIECTBA, MOJISIPHOM Macchl, MOJSPHOTO oOBeMa ra3oB. Pacu€Tel MO XUMHUYECKUM
YpaBHEHUSIM.

*®usnueckne cBoicTBa BoabL.* Boma. Ee cocrtaB, cTtpoenme um Mosekyiasl. *Boma kak
pactBoputenb.* PactBopsl. *TloHATHE O HACHIIIEHHBIX W HEHACHIIMICHHBIX pacTBopax. l[loHsTHE
pacTBOpPUMOCTH BelIeCTB B Boje.* Pacuer MaccoBoil JoiM BemiecTBa B pacTBOpe (IPOLEHTHAs
KOHIIEHTpalusi). MaccoBast J10Jisl BEIIECTBA B PacTBOpe. *XHWMHUYECKHE CBOMCTBA BOJIBI (pa3ioKeHHUE,
peakIMu ¢ HaTpueM, OKCHUIOM Kalblus, okcuaoMm cepbl (V) peaknium ¢ MeTamiaM#, KACIOTHBIMU U
ocHOBHbIMH OKkcugamu). [lonstue 00 ocHoBaHusX. Posib pacTBOpPOB B MpHpo/ie U B KU3HU YeJOBEKA.
KpyroBopoT BojbI B ipupoe.™ 3arps3HeHrne IpupoIHbIX Boa. OXpaHa v OUYKCTKA MPUPOJIHBIX BOJ.

Baxneimme Kmaccel HeopraHWYecKWX coenuHeHuil. Kiaccudukanus HEOpraHUYECKUX
coemuaeHu. Oxcumpl: cocTaB, kiaccudukanus (KHCIOTHBIE, OCHOBHBIE, *amdoTepHbIe,
HecosieoOpa3yromnue - Ha npumepe okcuaa yriepona (II) m okcmma azora (1)), HOMeHkmarypa. ™
*TlonyyeHnne™ u XMMUYECKHE CBOMCTBA OKCUIOB (B3aMMOICUCTBUE C BOJOM, KHUCIOTAMH, IIETI0OYaAMH).
OcnoBanus. Knaccuukanus ocHoBaHUil: IIETOYM U HEpacTBOpUMbIE OcHOBaHus. HomeHkiaTypa
ocHOBaHUH. Du3MUecKUe M XMMHYECKHE CBOWCTBAa OCHOBaHMI (B3aMMOJEWCTBHE C OKCHJIAMU
HEMETAJIJIOB, KUCIOTaMH, coyisiMu). *[lonydeHne ocHOBaHUM. *

Kucnotsl: coctaB, kiaccudukanus, HOMEHKIATypa, (U3MYECKHe M XUMHUYECKHE CBOMCTBA
(B3auMoeiicTBHE C METaUIaMU, OCHOBHBIMHU OKCHJIaMHU, OCHOBAHUSAMH, COJIIMU, HA MIPUMEPE COJISTHON
U CepHOM KHUCIOT), *crmocoObl mosyueHus.™ Psg axtuBHoctu mertamuioB H. H. bekerosa. Comu
(cpennue): HOMEHKIATypa CoJieH, *CrocoObl MONy4eHHUS™, B3aMMOJACWCTBHE COJIEH C MeTalljamH,
KHCIIOTaMH, IIeJI0YaMU U COJISIMH, IPUMEHEHHUE.

[Tousitue 06 aM(OTEPHBIX THAPOKCHAAX (HAa MPUMEPE LUHKA U *aTIOMUHHUA™). *XUMUYECKHE
CBOICTBa (B3aMMO/JICICTBUE C KHCIOTAMH U IIEJI0YaMH, pa3oKEeHUE MPU HArpeBaHUK) U MOJTy4YeHue. ™

['enetnueckas cBsI3b MEXKAY KJaccaMU HEOPTaHUYECKUX COeAMHEHUN. ['eHeTnueckue pspl.

XHUMHUYECKUHN 3KCIEPUMEHT: Kau€CTBEHHOE ONPEJEICHUE COACPKAHUS KHUCIOPOJa B BO3IyXE;
MOJIy4YeHUE U U3YYCHHE CBOMCTB KUCIOPO/a; HAOIIOAeHNE B3aUMOACHCTBHS BEIIECTB C KUCIOPOIAOM U
YCTIOBUSI BOSHUKHOBEHHMSI U MPEKpaIlleHus: TopeHus (moxkapa); O3HaKOMIIEHHE ¢ 00pa3liaMu OKCHUJIOB U
OTIMICaHHE MX CBOMCTB; MOJIyYEHUE W M3YUEHHUE CBOMCTB BOAOpOJa (TopeHwue); HabmoaeHne oopas3ion
BEIIECTB KOJIUYECTBOM | MOJIb; HCCIIEJOBaHHE OCOOCHHOCTEH pPAcTBOPEHHs BEUIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHON MacCOBOUM J/0J€ll pacTBOPEHHOTO
BEI[ECTBA; B3aUMOJICHCTBUE BOJBI C METAJIaMH (HAaTPUEM U KallbliieM) (BO3MOYKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB); OIpPENEICHHEe pPACTBOPOB KUCIOT U IIEI0Ye ¢ TOMOIIbIO HHJIUKATOPOB;
UCCIIeIOBaHUE 00pa3lloB HEOPraHWYECKHX BEIIECTB Pa3IMUYHBIX KJIACCOB; HAOIIOACHHE W3MEHEHUS
OKpacKH MHJIMKATOPOB B pacTBOpax KUCJIOT U IIeNouel; n3yueHue Bzaumoaericteus okcuaa meau(1l) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCJIOT C METa/llaMM, pPEaKUuid HeUTpanu3aluu; MNOJTy4eHUe
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HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO METAJUIa JAPYTMM M3 pPAacTBOpa COJIM; PEIICHUE
SKCIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHENMe KIIacChl HEOPraHUYECKUX COEAUHEHHUIN.

IIepnoanueckuit 3akoH u [lepuoanueckas cuctema XUMHUYECKUX diaemeHToB 1. M.
MenneneeBa. CtpoeHue aToMoB. XUMHUECKas CBA3b. OKUCINUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU.

[lepBpie MOMBITKU KJIACCU(PUKALUU XUMUYECKHX 3JeMeHTOB. lloHATHE O rpynmax CXOJIHBIX
AJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJUIbI, TAJOTeHbl, HHEPTHBIE Ta3bl). *DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHbIE OKCHIBI U TUAPOKCUIBI. ™

IIepnoanueckuit 3akoH. Ileprnoanyeckas cucrema xumudeckux emeHToB . 1. Menneneesa.
Kopotkonepuognast u *mimHHOnepuonHas™ @opmel [leproguueckoit  CUCTEMBI  XHUMHYECKUX
anemenToB JI. U. MenneneeBa. Ilepuoasl u rpynmsl. Pusndeckuid CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB Iepro/ia U TPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. *M3otonbl.™ DnekTpoHbl. CTpOEHHE IEKTPOHHBIX
000710uek aTroMoB TiepBbIX 20 xuMUYecKux 3eMeHToB [lepuoauueckoit cucremsr [1. 1. Menneneena.
XapakTepucTuKa XMMHUYECKOTO JJIEMEHTAa IO ero mnoJjiokeHuto B Ilepmogmueckoit cucreme /[I. U.
Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHMsI CBOMCTB AJIEMEHTOB MaJIbIX MEPHUOJOB U TJIABHBIX MOJArPYII, B
3aBUCHUMOCTH OT aTOMHOro (mopsiakoBoro) Homepa 3HaueHue Ilepuoanueckoro 3akoHa U
[lepnoanueckoil cHCTEMBl XHMHMYECKHMX JJIEMEHTOB U1 pa3BUTHs Haykun W mpaktuku. /[ W.
MenneneeB — yu€HbIM U FpaXaaHUH.™

XuMmuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEMOJIIpHasT) CBSI3b.
*DNeKTPOOTPULIATENIbHOCTh AaTOMOB XUMHUYECKUX 3JIeMeHTOB.* MloHHas CBA3b.

Crenenp okucieHus. OKUCINTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporiecchl oKuCIeHUs U
BOCCTaHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

XUMHUECKUI HKCIEPUMEHT: U3ydeHHe O0Opas3loB BELIECTB METAJUIOB U HEMETaJIOB;
B3aMMOJICCTBUE THAPOKCHAA IMHKA C PACTBOPAMM KHCIOT M INEJNOYEH; IPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIUX IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUi (FOpeHHe, peakuuu
pasoKEeHUs, COCTUHCHHS ).

Meostcnpeomemmnie ceasu

Peanuzanust MeXXNpeIMETHBIX CBSI3el MPU U3yYEeHUH XUMHUHU B 8 KJIACCE OCYILECTBIISETCS uepe3
UCIIOJIb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHbIX TOHSTUM, TaK W TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU JJIS1 OTJICJIbHBIX TPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAay4YHbIe MOHATUS: HAydHbIM (hakT, rUmoTes3a, TEOpUs, 3aKOH, aHalu3,
CUHTE3, KiacCHU(pUKaIusl, IEPUOAUYHOCTb, HAOIIOIEHUE, IKCIEPUMEHT, MOICIUPOBAaHUE, NU3MEPEHNE,
MOJENb, SIBJICHUE.

®duzuka: MaTepus, aroM, OJIIEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIHJA, H30TOIBI,
PaMO0aKTUBHOCTh, MOJIEKYJa, ANEKTPUUECKUI 3apsill, BEIIECTBO, T€NO, 00BEM, arperaTHOe COCTOsHHE
BEIIECTBA, a3, (PU3NYECKUE BEIMUUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TIaHeThl, 3BE3/1b1, COMHILE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAbl, TOPHBIE MOPOAbBI, MOJIE3HBIE HWCKOMAeMbIE,
TOTUTUBO, BOJTHBIE PECYPCHI.

COJEPKXAHUE OBYYEHUSI B 9 KJIACCE

BemecTBo u xumMuyeckast peakuus

[Tepuomnueckuii 3axoH. Ileprognyeckas cucrema xumuueckux snemeHToB /. M. Menneneesa.
Crpoenue atomMoB. 3aKOHOMEPHOCTH B HM3MEHEHMHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEpUOJOB, Kallusd, KaJIbLUHUSA K UX COCOUHEHUN B COOTBETCTBUM C IIOJIOKEHHUEM DJJIEMEHTOB B
[Teproaueckoit CUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue BellecTBa: BHUIbl XUMUYECKOW CBS3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
*3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTATUNIMYECKON PEIIETKA U BUA XUMUYIECKON CBS3H. ™

Knaccudukamuss u  HOMEHKIATypa HEOPraHHMYECKUX BemecTB (MEXIyHapoaHas U
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TpUBHAJIbHAsA). XHMMHUYECKHUE CBOWCTBA BEILECTB, OTHOCALIUXCA K Ppa3M4yHBIM  Kjaccam
HEOPraHUYECKUX COCAUHEHUM, TeHETUYECKasl CBSI3b HEOPraHUUECKUX BEILLIECTB.

Knaccudukanus XUMHYECKUX peakIUil MO pa3iuyHbBIM MpHU3HAKaM (M0 YUCIY M COCTaBy
YYaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(p(}eKTy, 0 U3MEHEHUIO CTEIIEHEH OKUCICHUS
XUMUYECKHX AJIEMEHTOB, *10 00paTUMOCTH, MO YYACTHIO KaTaau3aTopa).™ DK30- U SHAOTEPMHUUECKUE
peakuuu. *TepMOXUMUYECKUE YpaBHEHUS. ™

*TloHsiTHE O CKOPOCTH XUMHUYECKOW peakuuu. llonHstre 00 0OpaTUMBIX M HEOOPATHMBIX
XUMHMUYECKUX peakiusax. [IoHsATHe 0 TOMOTeHHBIX U FeTepOTreHHbIX peakuusax. [loHsaTHe o XuMuyeckom
paBHOBecuH. CMellleHne XUMUYECKOro paBHOBecHs. DaKkTOpbl, BAMSIOMINE HA CKOPOCTh XUMUYECKOM
peaKkuuy U MoJI0XKEHNE XUMHUUECKOIO PaBHOBECHS. ™

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE — PEAKIMM,  AJIEKTPOHHBIM  OajaHC  OKHMCIUTENBHO-
BOCCTaHOBUTENIbHOU peakuuu. CocTaBiIeHHE YpaBHEHUIN OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUIl
C MCIOJIb30BaHUEM METO/1a IEKTPOHHOTO OajlaHca.

Teopus 31EKTPOAUTUUECKON qUCCOLMAUU. DIIEKTPOIUTHYECKAsT TUCCOLMAUs. DIEKTPOJIUTHI
U HEeREeKTpoJuThl. KaTHoHbI, aHMOHBI. *MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMHU
XUMUYeCcKOH cBsi3u. [loHsTHE O cTenenu aquccormanuu.™ CUabHbIE U CTa0bIe AJIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. YciOBHMSI NpPOTEKaHWs] peakUMi MOHHOro oOMEHa 10 KOHIA.
[TosHBIE M COKpalIEHHBIE HOHHBIE YPABHEHUS peaklnil. XMMUYECKUE CBOMCTBA KHUCIOT, OCHOBAaHUMN U
coJiel B CBeTe MpeAcTaBiIeHU 00 3neKTpoauTruueckoil nuccounanuu. Cpena pactsopa. KauecrseHHbie
peaKkIny Ha KaTHOHBI U aHUOHBI: XJIOPHI-, OpPOMU/I-, HOUI-, CyIbdaT-, KapOoHaT-, CHIIMKaT-, pocdart-
AQHUOHBI; TUAPOKCUI-UOHBI, KATUOHBl aMMOHMSI, MarHus, KajblMs, aTloMUHUS, kene3a (2+) u (3+),
Meau (2+), IMHKA, TPUCYTCTBYIOLIUE B BOJHBIX PAaCTBOPAXx.

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMU KPHUCTAJUIMUECKUX PEIIETOK
HEOPraHMYeCKUX BEIIECTB — METAJUIOB M HEMeTaioB (rpaduTa M anmasa), CIO0XKHBIX BEIIECTB
(xyopua HaTpus); UCCIEAOBAHUE 3aBUCHMOCTH CKOPOCTH XMMMYECKOM peakIMu OT BO3JEHCTBUS
pasnnyHbIX  (AKTOPOB; MCCIEINOBAaHHUE DIIEKTPOIIPOBOJHOCTH  PACTBOPOB  BEIIECTB, IIpoliecca
JMCCOLMALNU KUCIIOT, LIefloueld U cosiell (BO3MOXKHO MCIOJIb30BaHME BUAECOMATEPHAIIOB); NIPOBEACHHUE
OIIBITOB, WUTIOCTPUPYIOLIMX MPU3HAKU MPOTEKAHUsS PEaKIUi MOHHOTO oOMeHa (oOpa3oBaHHE Ocajka,
BbIJICJICHUE Ta3a, OOpa30BaHUE BOJbI); OINBITOB, WUIIOCTPUPYIOIIUX TMPUMEPHI OKHUCIUTENbHO-
BOCCTAHOBMTENBHBIX pEAKUMHA (FOpEeHHe, pEeakUH pPas3JokKEeHHs, COEIUHEHHUs); pPaCHO3HABAHUE
HEOPraHMYECKUX BEIIECTB C IOMOIUNBIO KAUYeCTBEHHBIX PpEakUMW Ha HOHBI;, PpELICHHE
9KCIEPUMEHTAJIbHBIX 3a/a4.

Hemerannel 1 ux coenuHeHus

OOmas xapakTepucTuka raaoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHBIE CTEMEHU
okucinenua. CTpoeHHe U (PHU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TajJOreHOB. XUMHUYECKUE
CBOMCTBa Ha mpHuMepe Xiopa (B3aUMOJCICTBHE C MeTalylaMH, HEMeTallaMd — BOJOPOJIOM U
KucimopoaoM, *menouamu®).  XmopoBomopon. ConsHas  KUCIOTa, XHMHUYECKHE CBOICTBa,
*nonyueHue®, mnpuMeHeHue. *JlelicTBue xJopa W XJIOPOBOAOPOJa Ha OpPraHu3M dYeloBeKa.*
Bakueiimye xJopu/ipl U UX HaX0XKICHHUE B IPUPO/IE.

OO6mas xapaktepucTka 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOSHHS aTOMOB KHCIIOPOAa
U cepbl. XapaKTepHbIE CTENIEHU OKUCIICHHUS.

CrpoeHue u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJIOTPOIHBIE
MOAU(HUKAIIMN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA cephl (B3auMOJeicTBHE *C HeMeTammamMu™®
— BOJOPOJIOM U KHCIOPOJOM, METAJUIAMH, *KOHIIEHTPHUPOBAHHBIMU a30THOM M CEPHON KHCIOTaMH).*
CepoBosopoa: cTpoeHHe, (pU3MUecKne U XUMUYECKHE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBUTEIHHBIE
cBoiicTBa). OKCHUIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKcuIoB. CepHas kuciorta: pusnueckue u
XUMHUYECKHe cBolcTBa (obmme u cienuduueckue). Comu cepHOI KUCIOTHI, KAUeCTBEHHAs PeaKklus Ha
cynbdar-uoH. CepHucras KucioTa. *XuMHUECKHE pEaKlWH, JieXkKallde B OCHOBE MPOMBINIJICHHOTO
crioco0a moyryueHus: CepHOM KuciaoThl.* HaxoxeHne cepsl U e€ coeiuHeHni B ipupoe. [lpumenenue
Cepbl M €€ COCQMHEHHH B OBITY U B MPOMBIIUIEHHOCTU. *XHMHUECKOe 3arps3HEHHE OKPYKarollen
Cpelbl COETUHEHUSIMU Cepbl (KHCIOTHBIE MOXKIM, 3arpsi3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
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npeaoTBpameHus.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHSI aTOMOB a30Ta H
docdopa, xapakTepHbIC CTEIICHN OKUCIICHUSL.

A30T, pacmpocTpaHeHHE B MPUPO/IE, (GPU3UUECKUE U XUMUYIECKUE CBOMCTBA (B3aUMOICHCTBHE C
MeTa/lJlaMi U HEMETaJUIaMU - KUCIOPOJIOM U BoaopoaoM). Kpyrosopor azoTta B mpupoae. AMMHaK:
¢u3nvyeckne W XUMHUYECKHE CBOMCTBAa (OKHCIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpA),
*nomydyenune® u nupumeHenune. CoiaM aMMOHHUS: COCTaB, (pU3MYEeCKHMe W XUMHUYECKHE CBOMCTBA
(paznoxeHne, B3aWMOJCHCTBHE CO IIENOYaMH), NMpUMeHeHHe. KayecTBeHHass peakuusi Ha HOHBI
aMMOHMsI. A30THasi KUCIIOTa, e (pU3MUecKne W XUMHUYECKHe CBOWCTBA (OOmIMEe M CHerupUIecKue),
*nomydenue.* Hutparel (pasnoxkeHue). A30TucCTas Kuciota. Vcnoip3oBaHHWE HUTPATOB M COJEH
aMMOHMSI B Kaue€CTBE MHUHEpAIbHBIX YIOOpeHMH. *XHMMUYECKOE 3arpsA3HEHHE OKpYKaIoLIEH cpebl
COCIIMHEHUSIMH a30Ta (KUCIOTHBIE JIOXK/IU, 3arpsi3HEHNE BO3/IyXa, TOYBBI U BOJIOEMOB). *

®ochop, *amnorponHsle Moaudukanuu Qocdopa,* Pusmueckue M XMMHUECKHE CBOMCTBa
(B3amMoOJeiicTBHE C MeTaullaMH, HEMeTaJUlaMH, *KOHIICHTPHPOBAHHBIMH a30THOM H CEpHOM
kucinoramu).* Okeun pochopa (V), opropochopnas kucnora: pusnueckre 1 XMMUUYECKHE CBOMCTBA,
*nonyuenue.* *[loHsaTMe 0 MHUHEpaJIbHBIX YAOOpeHusX: HUTpaTel M (ocdarsl. I[lonsTHE O
KOMIUJIEKCHBIX ynoOpeHusx.® OOmast xapakrepuctuka sneMeHToB I[VA-rpynmel. OcobeHHOCTH
CTPOCHHUSI aTOMOB YIJIepo/ia W KpeMHHs. BalleHTHOCTh M XapaKTepHBIC CTENEHH OKUCICHHS aTOMOB
yriaepoja u KpeMHus. Pacipoctpanenue yriepoja B IpupoJie, XapakTepHble CTENIEHH OKUCIICHHUS.

VYrnepon, aoTponHbie Moaudukanun (rpaduTt, anMas), GU3ndecKne 1 XMMHIECKHE CBOHCTBA
MIPOCTHIX BEIIECTB (B3aMMOACHCTBHIE C METaNIaMH, HEMETAJUIAMH, *KOHIIEHTPHPOBAHHBIMH a30THOU U
cepHoii KucimoTamu)*. Ancopbumsa. Kpyrosopor yraepoma B mpupojge. OKCHIbl yriepoja, HX
¢dbu3nveckne U XUMHUYECKHE CBOWCTBA, TOTyYeHUE M TIPUMEHEHHE, JISHCTBHE HA OpPraHU3M 4YeJoBeKa.
*DJKonoruvyeckue TMpoOiemMbl, CBs3aHHbIE C okcuaoMm yriepona(lV); rumore3a ri00ambHOTO
MOTEIUICHUST KJIMMaTa, MapHUKOBBIA 3(hdexT.* VYrompHas kuciaora u e€ conm, uX (PU3NUYECKHE U
XMMHYECKHUE CBOMCTBa, *mosiyueHue U npuMmeHeHue.* KadecTBeHHas peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

O6mme mpencrtaBiaeHUs: 00 OCOOCHHOCTSX COCTaBa M CTPOCHHS OPraHMYECKUX COCIMHCHHUI
yriaepoaa (Ha mpuMepe MeTaHa, 3TUJIEHa, dTaHOJa, YKCYCHOM KHCIOThL. *MX cocTaB M XMMHUYECKOE
ctpoenue. Knaccudukanus opranndeckux pemiects. ™ [loHsTHE 0 OMOIOrMYECKH BaKHBIX BEUIECTBAX:
KUpax, Oenkax, yIrJleBoJaXx — H HUX POJU B JKU3HH 4YelloBeKa. *MarepHallbHOE €IUHCTBO
OpraHMYECKUX U HEOPraHMYECKUX COCTUHEHHH. *

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBa (Ha NIpUMEpEe B3aUMOACUCTBUS C
MeTalJlaMd U HeMeTaulaMu), *nonydeHue™ u mpumenenue. *CoeAMHEHUS KPEeMHHs B MPUPOJE.
O6mue npencraBieHus o0 okcuae kpemHusaA(IV) u kpemuueBoil kucnore. Cunukatsl, pU3HUEcCKue U
XMMHYECKHUE CBOWCTBA, MOJIyYEHHE U MPUMEHEHHE B OBITY, MPOMBIILICHHOCTH (B MEIUIIMHCKOM,
AIIEKTPOHHOMW, CTPOUTENbHON W Jp.). BakHelilne CTpoUTENbHbIE MaTepHallbl: KEpaMmHKa, CTEKIIO,
LIEMEHT, 0eTOH, kene300eToH. [IpoGieMbl 6e30MacHOr0 KUCIOJIb30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B
MOBCETHEBHOM JKU3HHU. *

XUMUYECKUH IKCIIEPUMEHT: U3YUCHHE 00pa3I[0B HEOPraHNUYECKUX BEIECTB, CBONCTB COJISTHOU
KHUCITIOTBI; MPOBEACHHE KAaYeCTBEHHBIX pEaKUUid Ha XJIOPUI-UOHBI M HAOIIOJEHUE MPU3HAKOB HX
NPOTEKaHMsI; OMBITHI, OTpaxaroulue (U3NYECKue M XUMHYECKHE CBONCTBA TaJIOTEHOB M HX
CO€IMHEHUH (BO3MO’KHO HCIOJB30BaHHE BUAEOMATEPUAJIOB); O3HAKOMIIEHHE ¢ 00pa3liaMy XJIOPUI0B
(ranoreHuI0B); 0O3HAKOMJIEHHE C 0Opa3liaMM cepbl U €€ COCAMHEHUSIMH (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATepUalioB);  HaOmioJleHWe  mpoliecca  OOyrIMBaHMA — caxapa  HOJ  JAEHCTBUEM
KOHIICHTPUPOBAHHON CEpHOIM KHUCIIOTHI; M3Yy4Y€HHE XMMHUYECKHMX CBOWCTB pa30aBICHHON CEpHOIl
KHCJIOTBI, TPOBEJEHUE KAYECTBEHHOHN peaknuuu Ha cyiab(aT-uoH W HaONoJeHHe NpU3HaKa eé
NPOTEKaHMsI; O3HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOWCTBAMHM a3oTa, ¢ochopa M HMX COEAMHEHUH
(BO3MOXHO HCHOJBb30BaHME BHJEOMAaTepUaioB), oOpa3liaMu a30THBIX U (POChOpPHBIX yIO0OpEeHHUI;
MOJIyYeHHE aMMHUaKa U U3y4eHHE ero CBONCTB; MPOBEIECHUE KaUeCTBEHHBIX PEaKIUii HA HOH aMMOHHS
u (docdar-uOH M H3y4YEeHUE NPU3HAKOB MX MPOTEKaHMs, B3aUMOJCHCTBHE KOHIEHTPHUPOBAHHOMN
a30THOM KHCJIOTHl C MeJbl0 (BO3MOXKHO HCIIOJb30BAHHWE BHJICOMATEpUANIOB); M3yUeHHE MojeNen
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KPUCTAUIMYECKUX pemETOK anMasa, rpaduTa; O3HAKOMJIEHHE C IIPOLECCOM  aAcopOIruu
pPaCTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YrIéM U YCTPOMCTBOM IIPOTHBOras3a; IIOJy4eHUE
YIJIEKHCIIOTO Ta3a M M3YYEHHE €ro CBOMCTB; MPOBEJICHHE KAYECTBEHHBIX peakiuil Ha KapOoHAT- H
CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX NPOTEKAHUS; O3HAKOMIICHHE C IPOAYKIMEH CHIMKATHOU
IIPOMBIIJICHHOCTH; PELICHUE JKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BakHeWIlne HeMEeTaJulbl U UX
COCTMHEHUS».

MeTtamibl U X COeMHEHUS

OO6mast xapaKTEepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHHUM UX TMOJIOKEHUS
B Ilepnonnueckoil cucreMe XuMHYeCKHX dieMeHTOB J[. M. Menneneesa M CTpOEHHs aTOMOB.
Crpoenue wMetauioB. MeTtamnmdeckass CBA3b W METAUIMYECKas KpPUCTAJUIMYECKas peméTka.
DNEKTPOXUMHUYECKUM sl HAMPsDKEHUN MeTauioB. OU3nyeckue U XMMUYECKHE CBOMCTBA METAJIJIOB
(B3auMOJEICTBUE C KUCIOPOAOM, BOJOW, KucioTamu). *OOume crnocoObl MOJYYeHHS METaJIoB.
[TonaTre 0 KOPpPO3WH METAIJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CriaBbl (CTalb,
YyTr'yH, JIOPATIOMUHUNA, OPOH3a) U UX IPUMEHEHHE B OBITY U MPOMBIIIJIEHHOCTH. ™

[[lerounble MeTambl: NoJoxeHue B llepuoandeckoi cucteMe XuMudeckux snemeHToB /. U.
MenneneeBa; crpoerre atoMmoB. Haxoxzaenue B npupozae. @usnueckre 1 XMuMHUYECKHE CBOMCTBA (Ha
npuMepe Hatpus W Kaiusi). OKCHUIBI W TUIPOKCUIBI HATpUA W Kanus. [IpuMeHeHHWe MIeI0YHBIX
METAJJIOB U UX COEIMHEHUI.

[[lerouyHO3eMENBHBIE METAJUIBI MarHUil M KajblWid: moJiokeHue B Ilepuogmyeckoil cucreme
xumuueckux sieMeHToB JI. . MenzeneeBa; CTpoeHHME WX aTOMOB; HAxXOXKJICHHE B MPHUPOJIE.
dusndecKkrue U XUMUIECKNE CBOMCTBA MarHus M KaJibIUs. Baxuelme coequHeHus Kaablius (OKCHUI,
TUAPOKCcH I, coyn). *JKECTKOCTH BOBI M CIIOCOORI €€ yCTpaHeHHs . ™

AmomuHuil: nosnoxxkenue B Ilepumogmyeckoil cucreme xumuueckux snaeMmeHToB 1. U.
MeHnneneeBa; CTpOCHHE aTOMa; HaxXxOXJeHHE B mnpupoje. PU3MYECKHE U XUMHUYECKHE CBOMCTBA
amoMuHMsS. AM(OTEpHbIE CBOMCTBA OKCH/IA U TUPOKCHIA AIFOMUHUS.

Keneszo: nonoxenue B Ilepuoanueckoit cucrteme xumudeckux sineMeHToB [1. . MeHneneena;
CTPOCHHME AaTOMa; HaxOXkJAeHWe B mpupoje. Dusznueckne M XUMHYECKHE CBOWCTBA JKele3a
(B3aMMOICHCTBHE C METAJNIaMU, KUCIOTaMH M coJiiMH). OKcunbl, THAPOKCHIbI U cou kene3a(ll) u
xene3a(Ill): cocras, cBo¥icTBa M *moydeHue. ™

XUMUYECKUN OKCHEPUMEHT: O3HAaKOMJIEHHE C oO0pa3llaMM METaUIOB M CIUIaBOB, MX
(bu3NYeCKUMHU CBOWCTBAMU; M3yYEHHE PE3yJbTATOB KOPPO3UH METAIIOB (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUAJIOB), OCOOCHHOCTEH B3aHMOJCHCTBHS OKCUA KalblUs U HATPUs C BOJAOHM (BO3MOKHO
HCIIOJIb30BAHME BHUEOMATEPUAJIOB); HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI; IMpoliecca TOPEHUs
kKeyesa B KHUCIOponae (BO3MOXKHO HCIHOJB30BaHUE BHAEOMATEPUANIOB); IMPU3HAKOB IPOTEKAHUS
KaueCTBCHHBIX PEaKIUi Ha WOHBI (MarHus, KajbllWs, aaToMuHUS, IuHKa, x)ene3a(ll) u xenesa(lll),
meau(Il)); HaGmronenne W omucaHue MPOIECCOB OKPAIIMBAHUS IUIAMEHM HMOHAMU HATpPHsl, Kalusi U
Kanplusl (BO3MOYKHO HCIOJB30BaHUE BHUAEOMATEPUANIOB); HCCIeA0BaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCHIA AIOMUHUS W THAPOKCHJA LMHKA; PEIICHHE SKCHEPUMEHTAIbHBIX 3a/ady 10 TeMe
«BaxHelmme MeTauibl U UX COCAMHEHUS.

XUMUS U OKpyXKarolas cpea

*HoBble MaTepualibl W TEXHOJOIMH. BemecTBa M MaTepuaibl B IOBCEAHEBHOM JKU3HU
yejoBeKka. XUMHUS U 3/10poBbe. be3onacHoe ncnosabp30BaHne BEIIECTB U XUMHUECKUX PEAKLUN B OBITY.
IlepBast oMok IPU XUMUYECKUX 0’KOTax U OTpaBleHUsIX. OCHOBBI 3KOJOIMUYECKON TPaMOTHOCTH. *

*XuMudeckoe 3arps3HEHHE OKpYKarolled cpelbl (MpeaenbHas JOMyCTUMas KOHLIEHTpaIHs
BeniectB — [1/IK). Ponb xuMuu B perieHnu 3K0I0THYecKux mpoodem. ™

*TIpupoaHble MCTOYHUKHU YIIIEBOJAOPOJIOB (Yrojib, NMPUPOJIHBIA ra3, He(Th), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIIECHHOCTH. *

XUMUYECKUH SKCHEPUMEHT: H3ydeHue oOpas3lioB MarepuanoB (CTEKJIO, CIUIaBbl METaJJIOB,
MOJIMMEPHBIE MaTEePUAIIbI).™



Mescnpeomemmnnie ceasu

Peanuzanus MeXIpeIMETHBIX CBSA3EH MPH U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIECTCS Yepes3
UCTOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK W TOHATUH, SBISIONIUXCS
CHCTEMHBIMU JIJIsl OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OOmire ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAYYHBIH (aKkT, TUIOTE3a, 3aKOH, TEOpHS, aHAJM3,
CHHTE3, KJacCH(pUKanus, IepUOTUIHOCT, HAOMIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE,
MO/IeJTb, SIBJICHUE, TAPHUKOBBIN (P (eKT, TEXHOTOTHS, MaTEepHUAIIHI.

®dwuszmka: MaTepus, aroM, OJIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHI, HN30TOIHI,
pPalMOaKTUBHOCTh, MOJICKYJIA, dJCKTPUUECKUNA 3aps]], MPOBOTIHHUKH, TOIYIIPOBOJHUKH, JUNIECKTPUKH,
(GoTOd’NIEeMEHT, BEIIECTBO, TeJO0, OOBEM, arperaTHoe COCTOSHHE BEIIeCTBa, ra3, pPacTBOp,
pPacTBOPUMOCTh, KPUCTAILUTMYECKAsT PEHIETKA, CIUIABbI, (PM3MUYECKUE BEIMYUHBI, SAUHHUIIBI N3MEPEHHS,
KOCMHUYECKO€ MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢orocunTes, napixaHue, Ouocdepa, 3KocHCTEMa, MHHEpaIbHbIE YIAOOpEHHUS,
MHUKPOJIEMEHTHI, MAaKPOAJIEMEHTEHI, MUTATEIbHEIE BEIIECTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEPATIbl, TOPHBIE MOPOAbBI, MOJIE3HBIE HCKONAEMBIE,
TOTUTUBO, BOJTHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O IPEJIMETA «XUMUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUASA

B nenom pesynbratel ocBoeHus oOydarommumucs ¢ 3I1P yaebroro npeamera « XuMus» T0JHKHBI
COBIJaTh C pe3yiabTaTaMH padoyeill mporpaMMmbl OCHOBHOTO oOmiero o6paszoBanus. Haubonee
3HAYMMBIMH SIBIISTFOTCSI:

JIuunocmmnule pezynromameot:

JIM4HOCTHBIE  pe3yNlbTaThl OCBOEHHS MPOTPaMMbl OCHOBHOTO 00mIIero o0pa3oBaHUs
JOCTUTAIOTCS B XOJie¢ OOy4YeHMs] XMMHH B €IUHCTBE y4EOHOW M BOCHHUTATENBHOM IESTENbHOCTH B
COOTBETCTBUU C TPAAULHUOHHBIMU POCCUMCKHUMH COLIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTAMHM, TPUHATHIMM B OOIECTBE MNpaBWIaMH W HOPMAaMH TOBEIEHUS M CHOCOOCTBYIOT
MpoLeccaM CaMOIO3HaHUS, CAMOPA3BUTHS U COIIMATTU3ALUN 00yJaIOTUXCS.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT FTOTOBHOCTH O0YUYAIOUIUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHUE ONbITA JESITEILHOCTH Ha €€ OCHOBE, B TOM
YHClie B YaCTHU:

1) maTpuOTHYECKOrO BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJIEUIO, TIOHUMAHHUS 3HAYEHUS XUMHMYECKOM HayKu B JKU3HM COBPEMEHHOro 0O0IlecTBa,
CHOCOOHOCTH BJAJE€Th JOCTOBEpHON HHQOpMaIMEd O TEPeOBBIX JOCTHKEHUAX M OTKPBITHUAX
MHUPOBOU M OTEYECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSX 00 YCTPONCTBE MHpa U
0O0IIIeCTBA;

2) rpaXkJaHCKOTO BOCIIUTAHMUS:

MPEJICTaBJICHUS] O COLMANBHBIX HOPMAax U TMpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHBE, KOMMYHUKATUBHOU KOMIETEHTHOCTH B 0OIIECTBEHHO TMIOJIC3HOM,
y4eOHO-HMCCIIeIOBATEIbCKOM, TBOPUYECKOW UM JAPYIMX BHUIAX JEATENIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JESTENbHOCTH MpPU BBINOJHEHMH Y4eOHBIX, IO3HABATENbHBIX 3ajad,
BBIMIOJTHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUU Yy4YeOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOTIOHUMAHHUIO M B3aMMOINIOMOIIM B TpolLiecCe O3TOW YueOHON JAeATeNbHOCTH, T'OTOBHOCTH
OLIEHUBATh CBOE MOBEACHUE M MOCTYNKH CBOMX TOBAapUILEH C MO3ULUN HPABCTBEHHBIX M MPABOBBIX
HOPM C Y4ETOM OCO3HaHUs MOCIEICTBUNA MOCTYIKOB;

3) IEeHHOCTU HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUX MPEICTABICHUNA O BEIIECTBE U XUMHUECKON PEeaKluu, COOTBETCTBYIOLIUX
COBPEMEHHOMY YpPOBHIO DPAa3BUTHS HAyKd U COCTaBISIOMIMX OCHOBY JUIS IMOHMMAaHHS CYLIIHOCTH
Hay4HOM KapTHHBI MHpa, MPEICTaBIEHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUSA IPHPOJIHI,
B3aMMOCBS35X YeJIOBeKa C MPUPOJHOM Cpesloi, O POJIM XUMHUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;
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MMO3HABATEIHHBIX MOTHBOB, HAMPABICHHBIX Ha TIOJTY4YCHHE HOBBIX 3HAHUW [0 XUMUH,
HEOOXO0IUMBIX JIJIsl OOBSICHEHHS HAOFOIaEMBIX TIPOIIECCOB U SBIICHUM;

MO3HABATEIbHON, WH()OPMAIIMOHHOW WM YHTATENbCKOW KYAbTYphl, B TOM 4YHCIIC HAaBBIKOB
CaMOCTOSITEJIBHOM pa0OThl C Y4EOHBIMH TEKCTaMH, CIPABOYHOW JUTEPATypOid, TOCTYITHBIMU
TEXHUYECKUMU CPECTBAMU MHPOPMAITUOHHBIX TEXHOJIOTHIA;

WHTEepeca K OOYYEHUI0 M TO3HAHUIO, JI0003HATEIHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOW W WCCIICOBATEIBCKON JEATCILHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJICHHOCTH U YPOBHS OOYUCHHSI B TaIbHEHIIIEM;

4) hopMUpOBaHUS KYJIbTYPHI 37J0POBBSI:

OCO3HAHUS IICHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3I0POBBIN 00pa3 >KU3HHU, OCO3HAHUS TOCICACTBUIA M HENIPHUSTHS BPEIHBIX MPHUBBIYCK (YIOTpEOICHUS
QJIKOTOJIS, HAPKOTHKOB, KYpPEHHUS), HEOOXOAMMOCTH COOJIFOJCHUSI TIpaBUi O€30MacHOCTU TP
oOpalleHny ¢ XMMUYIESCKIMH BEIIECTBAMH B OBITY U peabHOU KU3HU;

5) TpyI0BOTO BOCTIUTAHMUS:

WHTEpeca K MPaKTHUYECKOMY M3y4YeHHUI0 mpodeccuil u Tpyaa pazIuyHOTO POJia, YBaXXEHHUE K
TPYIAy W pe3ysibTaTaM TPYAOBOH NEATEIHHOCTH, B TOM YHCJIIE Ha OCHOBE MPUMCHECHHS MPEIMETHBIX
3HAHWI 110 XHMHH, OCO3HAHHOTO BHIOOpA WHAMBUIYATLHON TPACKTOPHH TPOIOJDKEHUS 00pa30BaHUs C
Y9€TOM JIMYHOCTHBIX HWHTEPECOB MW CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB H
MOTPEOHOCTEH, yCIEeNHONW MPOPECCHOHATIBHON JECSATEIHPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTB aJJalITUPOBATHCS B TPO(PECCHOHAIBHOM Cpelie;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

AKOJIOTUYECKH IeTIECO00Pa3HOTO OTHONIICHUSI K MPUPOJIe KaK MCTOYHUKY >KM3HU Ha 3emile,
OCHOBE €€ CyYIIEeCTBOBAaHMS, TNMOHMMAaHUs IIEHHOCTH 3JI0pOBOrO0 M Oe3omacHOro oOpa3a >KW3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY M MCHUXUYECKOMY 370POBBIO, OCO3HAHUS
IIEHHOCTH COOJIIOICHUsI TIpaBUJI OE30TACHOTO TOBEJCHUS MPH paboTe ¢ BEMIECTBAMHU, a TaKKe B
CUTYaIUX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTydaeMble IPU U3YYEHUU XUMHH, JUIS pPEIICHUs 3ajad,
CBSI3AHHBIX C OKPYXAIOMIEH NPUPOJHONW CPENOi, MOBBIICHHUS YPOBHSA SKOJOTMYECKOW KYJIbTYPHI,
OCO3HAHHUA TJI00ATBHOIO XapaKTepa HKOJIOTMYECKUX MpOoOJieM U MyTed WX pelIeHHUs MOCPEACTBOM
METO/I0B XUMUU;

9KOJIOTHYECKOTO  MBIIUICHUS, YMEHUS PYKOBOJACTBOBAaThCS KM B  II03HABATEIbHOM,
KOMMYHHKATHUBHOM U COLIMATIBHON MPaKTHKE.

Memanpeomemmnuie pe3yibmamot

MertanpeaMeTHbIe pe3ylbTaThl OCBOCHUS 00pa30BaTeIbHON MPOrPaMMBbI 110 XUMUU OTPaKaIOT
OBJIaJICHUE YHUBEPCAIbHBIMU [T03HABATEILHBIMU JICHCTBUSMU, B TOM YHCJIE:

1) 06a30BbI€ JOTHYECKUE JCHCTBHUSA:

BBISIBIISITh IPUYHMHBI U CIIEACTBUSI MPOCTHIX XUMUYECKUX SBIICHU;

OCYILIECTBIISITh CPaBHEHHUE, KIACCU(UKALINIO XMMUUECKUX BEIIECTB MO 33JJaHHBIM OCHOBaHUSM
Y KPUTEPUSM I yKa3aHHBIX JIOTHYECKUX OTEpalnii;

CTPOUTH JIOTMYECKOE CYXKIEHHE TIOoclie TNpeABapUTENLHOTO aHalu3a, BKIIOYAloIiee
yCTaHOBJICHHE MPUYUHHO-CIIEICTBEHHBIX CBA3CH

CO37aBaTh, MPUMEHSATH U MPEOOPA30BBIBATH 3HAKU U CHMBOJIBI, MOJIENIM U CXEMBI ISl PEIICHUS
y4eOHBIX U MMO3HABATEIBHBIX 33/1a4 C MOMOIIBIO MIeIarora;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE XUMUYECKUX MTPOIIECCOB U X MOCIEICTBHS;

2) 0a30BbIE HCCIIEIOBATEIbCKUE ICHCTBHS:

C TMOMOIIBI0 TEeAarora MPOBOJUTh XUMHYECKHUN OMBIT, HECIOXHBIA OSKCIEPUMEHT, s
YCTaHOBJICHHSI 0COOCHHOCTE 00BEKTa M3YyUeHUs, MPUUUHHO-CIEICTBEHHBIX CBS3€M M 3aBUCUMOCTEH
00BEKTOB MEXKTy COOOM;

C TIOMOIIBIO Tearora WM CaMOCTOSTENbHO (GOpMYyIHpOoBaTh 0OOOIIEHUS W BBIBOABI IO
pe3ynbTaTaM MpOBEACHHOTO HAOIIOACHHUSI, OTIBITA;

3) paboTta ¢ mHpOpMAIHEH:

BBISIBIIAATH NeUIUTHl UH(POpPMALINY, TaHHBIX, HEOOXOAUMBIX JJISl PEIICHUS MOCTaBICHHOMN
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3a/1auy;
peoOpa3oBeIBaTH HHGOPMAITUIO U3 OJTHOTO BUA B IPYroi (TaOIHIy B TEKCT H IIp.);
MCKaTh WX OTOMpaTh HHPOPMAIIUIO WIH JaHHBIC U3 UCTOYHUKOB C YYETOM MPEUI0KCHHON
y4eOHOM 3a/1a49¥ U 3aIaHHBIX KPUTECPHUEB.

OBnaneHue yHUBEPCAIbHBIMHU YU€OHBIMA KOMMYHUKATUBHBIMU JCHCTBUSMM:

OpraHU30BbIBATH Y4€OHOE B3aUMO/ICIICTBUE B IpyMIe (ONPeaesaTh OOLIME LIETU, PaCIPEIesTh
pOJIK, 10TOBApPUBATHCS IPYT C APYrOM U T. [1.).

C TIOMOIIBIO TENarora WiIH CaMOCTOSITEIBHO COCTABJISTh YCTHBIE M NMHCHbMEHHBIE TEKCTHI C
WCIIOJIb30BAHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB JJIsl BHICTYIUICHHS TIEPEl ayIUTOPUEH;

OpPraHU30BBIBATh y4E€OHOE COTPYAHHMYECTBO M COBMECTHYIO JIE€ATEIBHOCTh C YYUTEIEM U
CBEPCTHUKAMH; pabOTaTh WHAMBUAYAIHHO W B TPYIIE: HAXOIUTh OOIIEE pPEIICHHE W pa3peliarb
KOH(UIMKTBI Ha OCHOBE COTJIaCOBaHUs TIO3MIMM © ydeTa HWHTEpecoB; (HopMyaupoBarsh,
apryMEHTHPOBATh U OTCTaUBAaTh CBOE MHEHHE;

OIIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIMUH MPOAYKT, TPUHUMATh U pa3lesiTh
OTBETCTBEHHOCTH U MIPOSIBIISITH TOTOBHOCTH K MIPEIOCTABICHUIO OTUYETA MEePE]] TPYIIIOM.

OBnaneHue yHUBEPCAIbHBIMUA YU€OHBIMU PETYIATUBHBIMU JCHCTBUSMH:

oOHapyxuBaTh W (GOPMYIHPOBATh YUE€OHYIO TMpoOJIeMy, OMNPEAENATh Medb Y4eOHOU
NEeSITENHHOCTH;

BIIAJIETh OCHOBAMH CAMOKOHTPOJISI, CAaMOOIIEHKU, TPHUHATHS PEIICHHWHA M OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B y4EOHOM M MO3HABATEIIHLHOM JIEATEITLHOCTH;

COOTHOCHUTBH CBOM JICHCTBUS C IUIAHUPYEMBIMH Pe3yJIbTaTaMU, OCYIIECTBISATh KOHTPOJIb CBOCH
NESTETPHOCTH B TPOIECCE JOCTIKECHMsI pe3yibTaTa, OMPEAeNsTh CIIOCOOBI JEHCTBHM B pamMKax
MPEIIOKEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JEWUCTBUS B COOTBETCTBUU C
W3MEHSIOIICICS CUTYyallueH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYAllUU U MPEJIaraTh IJIaH €€ U3MEHEHHS;

MPeBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEIlIeHNU y4eOHOH 3a1a4u;

MMOHUMATh MPHYUHBI, IO KOTOPHIM HE ObUI JOCTUTHYT TpeOyeMblil pe3yibTaT esTebHOCTH,
OTIPEIeIIATh O3UTUBHBIE U3MEHEHUS U HallpaBJieHus, TpeOyIolire fanbHeniei paboThl;

OCO3HAaHHO OTHOCHUTBCS K JIPyroMy YEJIOBEKY, €I0 MHEHUIO.

Ilpeomemmnoie pe3yromamut

B cocraBe mpenMeTHBIX pe3yJIbTaTOB IO OCBOGHHMIO O0S3aTEIBHOIO  COACpIKAHMUS,
YCTaHOBJIEHHOTO JaHHOW paboueil mporpamMMmoii, BBIACNSIOT: HAayuyHble 3HAHUS, YMEHHUS U CIOCOOBI
nercTBU, cienuduueckue s y4eOHOro mpeamera «XUMUs», BUIbI IEATEIbHOCTH MO MOJYyYCHHUIO
HOBOT'O 3HAHUS, €r0 WHTEpIpeTalny, MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX:

MPEACTABICHUE O 3aKOHOMEPHOCTSIX M I03HABA€MOCTH SIBJICHUI MPUPOJbI, TNOHUMaHUE
O0OBEKTUBHON 3HAYMMOCTH OCHOB XMMHMYECKON HAayKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS,
KOMITIOHEHTa 00IIel KyJIbTypbl U MPAKTUUYECKON AESITETbHOCTH YEIOBEKa B YCIOBHUSX COBPEMEHHOIO
oOmiecTBa; MOHUMaHUE MECTa XUMUU CPENIU APYrUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMHU [MOHATUMHOIO ammapara W CHMBOJUYECKOTO SI3bIKa XUMHUHU JUIsS
cocTaBieHus: GOpMyNT HEOPraHMUYECKUX BEUIECTB, YpaBHEHUN XUMHYECKHX peakiuil (¢ omopoil Ha
QITOPUTM YUeOHBIX JeHCTBUIl); BlIaJeHue ocHoBamMu xumudeckod HomeHknIatypel (IUPAC wu
TPUBUAIBHON) U YMEHHE MCIOJIb30BaTh €€ JUIsl pelieHusl yaeOHO-TI03HABaTEeIbHBIX 3a/1a4 C MIOMOIIBIO
YUUTENS; YMEHUE UCTIOIB30BaTh MOJIEH AJIsi OOBSCHEHHS CTPOCHHS aTOMOB M MOJIEKYJ IO allTOPUTMY
C OIIOPOM Ha OIPECIICHNUS,

MPEACTABICHUE O CUCTEME XMMHMUYECKHX 3HAHMI U YMEHHE C MOMOILIBIO YUYHUTEINs NMPUMEHSThH
CUCTEMY XMMHUYECKUX 3HAHMM Il YCTAHOBJIEHHUS B3aUMOCBS3€M MEX]y M3yYEHHBIM MaTepHalioM U
MIPH MOJIYYEHUH HOBBIX 3HAHUH, a TaKKe B MPOIIECCE BHITIOJHEHUS YUeOHBIX 3a/IaHUl U MIpH paboTe ¢
HMCTOYHUKAMU XUMHUYECKON MHPOPMAIIHH, KOTOpasi BKIIOYAET:

BOKHEMIIME XMMHMUYECKHE TMOHATUA: XUMUYECKUW DJIEMEHT, aTOM, MOJIEKYJa, BELIECTBO,
MPOCTOE U CIJI0KHOE BEIECTBO, OJIHOPOJHAS M HEOJHOPOJHAs CMECh, OTHOCUTEIbHBIE aTOMHasi U

12



MOJICKYJISIpHAsT MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJSPHBIA 00bEeM, OKCHII,
KHCIIOTa, OCHOBAHHWE, COJNb (CpenmHsisA), XUMHUYECKas peakius, pPEaKkluh COCTUHEHHS, DPEaKIIHH
pa3NOKEHUs, pPEaKUUH 3aMElIeHHs, peakiuu OoOMeHa, TeIuloBOH J(PQEeKT peakuu, 53K30- H
SHJIOTEPMHUYECKUE pEaKIHH, pacTBOpP, MaccoBas JOJsi XHMHYECKOTO D3JIEMEHTa B COCIWHCHHHU,
MaccoBasi J0JI U MPOLIEHTHAS KOHIICHTPALKs BEIIECTBA B PaCTBOPE, SAPO aTOMA, SJIEKTPUIECKUH CIION
aToMa, aTroMHasi OopOWTaNb, PaguyCc aTOMa, BAJICHTHOCTh, CTCIICHb OKHCJICHHUS, XUMHUYECKasl CBS3b,
AJIEKTPOOTPHUIIATEILHOCT, TIOJSIPHAsE W  HEMOJIApHAs KOBAJICHTHAs CBSI3b, WOHHAS  CBS3b,
METaJUTH4YecKasl  CBsI3b, KpUCTAJUTMYECKas  pemieTka (aTOMHAs, HWOHHAs, MeTaJuTndecKas,
MOJICKYJISIpHAsi), HMOH, KATHOH, aHWOH, OJIJIEKTPOJIUT H HE OJICKTPOJHT, DICKTPOJIUTHUSCKAS
JMCCOLIMAITUS, PEAKIIM MOHHOTO OOMEHA, OKUCIIUTEIHHO-BOCCTAHOBUTEILHBIC PEAKIIUU, OKUCIIUTEh
Y BOCCTAHOBHTEIb, OKUCIICHIE H BOCCTAHOBIICHUE, 3JIEKTPOJIN3, XUMUYECKOE PaBHOBECHE, 0OpaTuMBbIe
U HEOOpaTHMBIC PEAKIUU, CKOPOCTh XUMUYECKOW PEaKIH, KaTaau3aTop, MPeaeiabHO JOIMyCTUMAst
konneHTpamus ([1/1K), kopposust meTanios, CIuiaBsl;,

OCHOBOTIOJIATafONINe 3aKOHBI XHMHH: 3aKOH COXPAaHEHUs Macchl, l[lepmoanyeckuii 3akoH
J1. 1. MenneneeBa, 3aK0H IOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPHH XUMHUH: aTOMHO-MOJICKYJISIPHASI TCOPHSI, TCOPHUS IIEKTPOIUTUICCKON TUCCOIHAIINH, a
TaK)Ke TMPEJACTABICHUS O HAyYHBIX METOJAX TIO3HAHHS, B TOM YHCIE DKCICPUMEHTAIBHBIX H
TEOPETUYSCKUX METO/IaX HCCIICIOBAHMS BEIIECTB H U3YICHUS XUMHYCCKUX PEaKIIHIA;

MIPEJICTAaBJICHHE O TEPHOJAMYECKON 3aBUCHMOCTH CBOWCTB XHMHYECKHX JJIEMEHTOB (paguyc
aTOMa, JJICKTPOOTPHIATEIBLHOCT), TPOCTBIX M CJIOXKHBIX BEIIECTB OT IIOJIOKEHHUS DIIEMEHTOB B
[Tepromuueckoii cucteme (B MalIbIX MEPHOAAX W TJIABHBIX MOATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS
aToOMa; YMEHHE OOBSCHATH CBSI3b IOJIOKCHUS 3JIeMeHTa B lleproamdeckoil CUCTeMe C YHCIOBBIMHU
XapaKTePUCTHKAMHU CTPOCHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIIee Yncio
AIIEKTPOHOB), PACIpPE/ICICHUEM JJIEKTPOHOB IO SHEPreTUYECKHM YPOBHSIM AaTOMOB IEPBBIX TpeEX
MEPHOJIOB, KaJIMs U KalblHs; Kiaccu(PUIUpoBaTh XMMUYECKHE SJIEMEHTHI C OMOPOil Ha OmMpeeNeHus
(hM3UYECKOTO CMBICIIA TU(PPOBBIX TAHHBIX MEPUOUUECKON TaOTHIIHI;

yMEHHE KIAacCU(PHUIMPOBATh XUMUYECKHUE OJIEMEHThl, HEOpraHHYecKue BellecTBa U
XMMHUYECKHUE PEaKIMU C OMOpOH Ha CXEeMbl; ONpPENENATh BaJCHTHOCTh M CTENEHb OKHCJICHHUSA
XUMHYECKUX 3JIEMEHTOB, BUJI XUMUYECKON CBS3HM U TUIl KPUCTAITUYECKON CTPYKTYphI B COCTUHEHUSIX,
3apsi[] MOHA, XapakTep Cpeldbl B BOIHBIX PACTBOpax BEHIECTB (KUCIOT, OCHOBAHMi), OKUCIUTENb U
BOCCTaHOBUTEb 110 AITOPUTMY YUEOHBIX EHCTBUM;

YMEHHE XapaKTepU30BaTh C OMOPOIl Ha cxeMy (PU3UYECKUE M XMMHYECKHE CBOMCTBA MPOCTHIX
BEIIECTB (KUCIOPOJ, 030H, BOJAOPOJ, rpadur, anmas, KpeMHHUi, a30T, docdop, cepa, XJI0p, HATPUH,
KaJmui, MarHuii, KajabUWH, aTIOMHHHHA, >K€l1e30) U CIOKHBIX BEIIECTB, B TOM YHUCJIE HMX BOJHBIX
pacTBOpoB (BOJa, aMMHAaK, XJIOPOBOJOPOJI, CEPOBOJIOPOA, OKCHABI M TUAPOKcHIbl MeTauioB I - A
rpynm, amtomunus, meau (1), nuunka, xenesa (I u III), oxcunsr yrnepona (II u 1V), kpemuus (IV),
azora u ¢ocdopa (III u V), cepst IV u VI), ceprucras, cepHas, a3otucras, a3oTHas, (pochopHas,
yroJibHas, KpeMHHEBasi KUCIOTa M WX COJIM); OMHCHIBATh C OMOPON HA TUIaH M KIIIOYEBBIC CIIOBA;
YMEHHE MPOTHO3UPOBATH M XapaKTEpHU30BaTh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT UX COCTaBa U
CTpOEHUS TMOCIie MPEeABAPUTEIHHOIO aHau3a MOJ PYKOBOJACTBOM Ie€Jarora, mpuMeHEHHE BEIIeCTB B
3aBUCHUMOCTH OT HMX CBOMCTB, BO3MOXKHOCTb NMPOTEKAHUS XUMHUYECKHX IMPEBPALEHUN B Pa3IHUHBIX
YCIOBUSX, BIUSHUE BEIIECTB M XMUMHUYECKHUX IMPOIIECCOB HA OPraHU3M YEJIOBEKa M OKPYKAIOIIYIO
IIPUPOIHYIO Cpeay;

YMEHHE COCTaBIATH MO 00pasily, cXeMme, aJroOpuTMy y4eOHBIX ACUCTBUN MOJEKYISpHBIE H
WOHHBIE YpaBHEHHUS peakinuii (B TOM 4YHCIE peakluid HOHHOTO OOMEHa U OKHUCIUTENHHO-
BOCCTAaHOBUTEJIBHBIX  pPEaKIMii),  WUTIOCTPUPYIOIIMX  XUMHYECKHE  CBOICTBA  M3YUEHHBIX
KJIacCOB / TPYIINT HEOPraHWYECKUX BEIIECTB, a TAKKE TMOATBEPKIAOIINX T€HETHIECKYIO B3aUMOCBS3b
MEXIy HIUMH,

YMEHHE BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOTO DJIEMEHTa B COSAMHEHHH, MAacCOBYIO OO BEIIECTBA B PAacCTBOPE, KOJIUYECTBO
BEIIIECTBA U €r0 Maccy, 00bEM Ta30B ¢ OMopoil Ha obmre (GOpMYIbl;, YMEHHE MTPOBOJUTH PACUEThI IO
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YPaBHEHUSAM XMMHUYECKHX PEaKIUil 1 HAXOAUTh KOJUYECTBO BEUIECTBA, 00BEM U MACCy PEareHTOB WU
MPOIYKTOB PEaKIMU C ONOPOH Ha 0Opasell, airOPUTM y4eOHBIX JeHCTBUI;

BJIQJICHUE OCHOBHBIMH METOJaMHM HAy4YHOTO TO3HaHWS (HAOJIoleHHe, W3MEpeHHE,
HKCIEPUMEHT, MOJCTUPOBAHKE) NPH H3YYCHHHM BEIIECTB M XHMHYECKHX SIBICHUI C OINOpOi Ha
AITOPUTM YUeOHBIX JICHCTBUI; yMeHHE chOpMyTUpOBaTh MPOOIEMYy U MPEUIOKUTH MTyTH €€ PEeIICHHS
C TIOMOIIBIO MEAarora; 3HaHUe OCHOB OE30MaCHOM pabdOThI ¢ XUMUYECKUMHU BEIIECTBAMH, XHMHYECKON
MoCy/10¥ U 1a00paTOpHBIM 00OPYI0BaHUEM;

HAJINYHME MPAKTUYESCKUX HABBIKOB IUIAHWPOBAHUS M OCYIIECTBICHUS CIEAYIOMINX XUMHUYECKIX
HKCTIIEPUMEHTOB O] PYKOBOJCTBOM YUYHTENI C OOCYKACHHEM IUIaHa PabOThl WM COCTABICHHEM
TaOJIUIIBL:

M3yUYeHHE U ONMCaHue (PU3NIECKUX CBOICTB BEIIECTB;

O3HAKOMJICHUE C (PU3NIECKUMHU ¥ XUMHUYECKIUMH SIBJICHUSIMU;

OTIBITHI, WILTIOCTPUPYIOIINE TIPU3HAKU MPOTEKAHUS XUMHUYECKIX PEaKIIHii;

M3ydeHHEe CIIOCOOOB pa3IeNieHHs CMECEH;

MOJTy4eHHE KUCIIOPOIa M N3Y4EHHE €ro CBOWCTB;

MOJTy9YeHHE BOJIOPOJIAa ¥ U3YYCHHE €T0 CBOWCTB;

MOJTy9YeHUE YTIIEKUCIIOTO Ta3a M U3yUeHHE €ro CBONCTB;

MOJTydeHNE aMMHAaKa U U3y9EeHUE €TO CBOWCTB;

MIPUTOTOBIICHIE PACTBOPOB C OTIPENIEIIEHHON MacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA;

WCCIIe/IOBaHHUE U ONMMCAHNE CBOWCTB HEOPraHWIECKHUX BEIIECTB Pa3IMUHBIX KIIACCOB;

MPUMEHEHHE HMHIUKATOpPOB (JIakMyca, METWIOpaHka U (eHosdranenHa) uisi ONpeneieHus
XapakTepa cpelibl B pacTBOPax KHCJIOT M HIENOYEH;

W3yYeHHE B3aUMOJICHCTBUS KUCIOT C METaJIaMH, OKCHJIAMH METaJJIOB, PACTBOPUMBIMH M
HEPaCTBOPUMBIMH OCHOBAHHSIMH, COJISIMH;

MOJTyYeHHE HEPACTBOPHMBIX OCHOBAHHUH;

BBITECHEHHE OJTHOTO MeTajlla IPYTMM U3 PacTBOpa COJIH;

uccliefoBaHue aM()OTEPHBIX CBOWCTB TMAPOKCHIOB aTFOMHHUS U INHKA;

pelieHre HSKCIEPUMEHTAIbHBIX 3a7ad 1Mo TeMe «OCHOBHBIE KIIACCHI HEOPTaHMYECKHX
COCIUHCHMID,;

peleHre SKCIEPUMEHTAIBHBIX 33124 110 TeMe «DJIEKTPOIUTHYUECKAs TUCCOIUAIIHS,

peleHe SKCIIePUMEHTAIbHBIX 33124 10 TeMe «BakHelIe HeMeTauTbl U UX COSINHEHUS,

peleHre SKCIIePUMEHTAIBHBIX 33124 110 TeMe «BakHelIe MeTauibl U MX COSAMHEHUS;

XAUMUYECKHAE DSKCIEPUMEHTHI, WILIIOCTPUPYIOIINE MPHU3HAKK TPOTEKAHUS PEaKIHid HOHHOTO
oOMeHa;

Ka4eCTBEHHBIC PEaKI[MM Ha MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX MOHBI: XJIOPHUI-, OPOMH/I-,
nonua-, cynbdar-, docdar-, kapOOHAT-, CHUIMKAT-aHUOHBI, THIPOKCHI-MOHBI, KATHOHbI AMMOHHS,
MAarHus, Kaublus, aJlOMHHNS, xKene3a (2+) u xkenesa (3+), meau (2+), HUHKA,;

YMEHHUE TIPEACTABJISATh PE3yJIbTaThl AKCIEPUMEHTa B (QOpPME BBIBOJOB, JI0Ka3aTENIbCTB,
rpadMKOB U TAOJIHII U BBISBIISATH SMITUPHUECKHE 3aKOHOMEPHOCTH;

BJIQJICHUE IMpaBWJIaMH O€30MacHOr0 OOpalieHuss C BEIIECTBAMHU, HCIIOJIB3YEMbIMH B
MOBCETHCBHON JKM3HM, a TAKKE NpPaBUJIAMH IOBEICHHUS B IIENSAX COCPEIKEHUS 370POBbs U
OKpy>Karollel MpUpOTHOH Cpefibl; TOHUMaHKe Bpesia (OMacHOCTH) BO3JCHCTBUS Ha KUBBIE OPraHU3MBI
OTpENICNIEHHBIX BEIIEeCTB, a TaKXXe CIOCOOOB YMEHBIICHUS W MPEIOTBPAILEHUS HUX BPEIHOTO
BO3/ICWCTBUS; TOHUMAHNE 3HAUYEHUS )KUPOB, OCJIKOB, YTJIEBOJIOB /Ul OPraHU3Ma YeI0BEKa;

BJIQJICHUE OCHOBaMHM XMMMYECKOW TI'PAaMOTHOCTH, BKJIIOYAIOLIEH yMEHHE NPaBUIBHO
UCIOJb30BaTh 3YUYEHHbIE BEIIECTBA U MaTepHalibl (B TOM YHCIIe, MUHEpaJIbHbIE YI0OpEHNUs, METaUIbI
U CIUIaBbI, MPOJIYKTHI NepepabOTKH MPUPOAHBIX UCTOYHUKOB YIJI€BOJOPOAOB (YIiisi, IPUPOJHOTO Ta3a,
HedTH) B OBITY, CEIbCKOM XO35ICTBE, Ha NMPOM3BOJICTBE; YMEHHUE NMPUBOAUTH MPUMEPHI IPABUIBHOTO
MCIOJIb30BAHUS U3YYEHHBIX BEIIECTB U MaTepHAJIOB;

YMEHHUE YCTAHABJIMBATH CBS3M MEX]Y pealbHO HAONI0JAaeMbIMU XUMHYECKHUMH SIBJICHUSMHU U
IporeccaMu, MPOUCXOAAIIIMH B MAaKpO- U MUKPOMHUPE, OOBSCHITH MPUYUHBI MHOTOOOpa3Hs BEIIECTB;
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YMCHHUEC UHTCIPHUPOBATH XUMHUUCCKUEC 3HAHUA CO 3HAHUAMU APYTrUux y‘-Ie6HBIX npeaIMETOB C ITOMOIIBIO
neJarora;

npeacTaBicHue o cdepax MpoPecCHOHATBHON JESITeNbHOCTH, CBSI3aHHBIX C XHUMHEH U
COBPCMCHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMH Ha JOCTHUKCHUAX XUMHUYECKOU HAYyKH; HAJIMYUC OIIbITa
paboThl ¢ pa3NTMYHBIMM HCTOYHHKAMU HMH(OpMAIMM MO XUMUHU (HAYYHO-TIOMYJSpHAs JINTEpaTypa,
CJIOBapH, CIIPABOYHUKH, UHTEPHET-PECYPCHI) C OMOPOM HA aITOPUTM: YMEHHE OOBEKTHBHO OIICHUBATh
I/IH(bOpMaIH/IIO 0 BCIICCTBAX, UX NPCBPALICHUAX U ITPAKTHUYCCKOM NPUMCHCHUU.

TpeboBanust K TpPEIMETHBIM pe3yiabTaTaM OCBOCHHS Y4eOHOro mpenmera «XuMHSD»,
pacrpeeneHHbIe TI0 ToAaM 00y4YeHUs

Pesynbrarel mo rogam GopmynupyroTcs MO NPUHIUIY J00aBIEHUS HOBBIX PE3YJIbTATOB OT
roga K roay, yxX¢€¢ Ha3BaHHBLIC B INPCALIAYIIUX TIOJaxX IMMO3WMIHUHU, KaK IIpaBHJIO, AJOCJIOBHO HC
MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (pe3yibTaThl OYEPETHOTO ToJa 10 YMOJYAHHIO BKIIIOYAIOT
pe3yNbTaThl NPEABLAYIINX JIET).

8 KUIIACC

PacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX MOHATUN: aTOM, MOJICKYJIa, XHMUUECKHUM 3JIEMEHT,
MPOCTOE BEIIECTBO, CJOXXHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAS), BaJEHTHOCTD,
OTHOCHTENIbHAs aTOMHAas W MOJIEKYJSIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJISIpHAs macca,
MaccoBas JIOJIS XHMHYECKOTO DJJIEeMEHTa B COCIWHEHHUHM, MOJISIPHBIH OOBEM, OKCHJI, KHUCIOTa,
OCHOBaHHWE, COJb, *IJIEKTPOOTPHUIATEIBHOCTH*, CTEMEHb OKUCICHHUs, XUMHYECKas PpPeaKIus,
KIaccu(PuKaIus peakiuid: peakluu COSAUMHEHHS, PEaKIHH pa3JIOKCHHsS, PEaKIUH 3aMelIeHHUs,
peaknuu 0OMEHa, 9K30- U JHIAOTEPMUUYECKHE PEAKIMH; *TeruioBoM 3 (dEeKT peakmuu™; sapo aToma,
AIIEKTPOHHBIA CJIOM aTroma, aTOMHas OpOWTai b, pajuyc aToMma, XUMHUYECKas CBS3b, MOJISpHas U
HEMoJIApHasi KOBAJIEHTHasl CBS3b, MOHHAs CBs3b, WOH, KATHOH, aHUOH, PAacTBOP, MaccoBas J0Jis
BelecTBa (MpOIeHTHAs! KOHIIEHTPAITUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. M. 1) U MPUMEHSATh 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCI0JIb30BATh XHUMUYECKYI0O CUMBOJIMKY JJISi COCTaBIEHUS (OPMYN BELIECTB, MOJIEKYISIPHBIX
YpaBHEHUU XUMHUYECKUX peaKluii, 3IEKTPOHHOTO OanaHca;

OTIPEENATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX; CTEHEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COCIUHEHMSIX C OTIOPOM Ha OINpeAeICHHs, B TOM YHCIIE CTPYKTYpUPOBAHHBIE;
MIPUHA/IICKHOCTh BEUIECTB K OMpEeAeNEHHOMY KJIacCy COEAMHEHUN Mo dopMmyiaMm; BUA XUMHYECKOMN
CBsI3M (KOBAJCHTHAS U MOHHAs) B HEOPTraHUYECKUX COCIMHEHUSX;

UMETh TPEJCTABICEHHE O CHCTEME XHMHMYECKUX 3HAaHUH, YMETb C IOMOUIBIO YUMTENs
MPUMEHSITh CHCTEMY XHMHYECKUX 3HAaHUM, A YCTAHOBJICHHSI B3aUMOCBSI3U MEXKIY H3yYCHHBIM
MaTepHuaJoM M MpPH MOJyYeHUH HOBBIX 3HAHHM, a TakkKe MpU paboTe C MCTOYHUKAMH XHUMHYECKON
unpopmanuu. OpUEeHTHUPOBATHCS B MOHATHSAX M ONEPUPOBATh UMU HA 0A30BOM YpPOBHE, IPUMEHSTH
P BBIMIOJIHEHUU yYEOHBIX 3a/laHUi U PEIIeHUU PACUYETHBIX 33/1a4 C OMOPON Ha alTOPUTM Y4eOHBIX
JNEUCTBUI W3y4eHHBbIE 3aKOHBI M TEOPHH: 3aKOH coXpaHeHus Mmacchl, [lepmonmyeckuii 3axon JI.U.
MenpeneeBa, *3aKOH TOCTOSHCTBA COCTaBa*, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISpHAs TEOpHsl.
CootHOoCUTh 0003HAUEHUS, KOTOphle MMeloTca B Tabmune «llepuoamueckas cucteMa XUMHYECKHX
anemeHToB JI. I. MeHneneeBa» C 4YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI ATOMOB XMMHUYECKUX
AIIEMEHTOB (COCTaB U 3apsj sapa, oOlee YnCIo AIIEKTPOHOB M pACHpEeeNIeHne UX T0 AIEKTPOHHBIM
CIIOSIM);

KIACCU(UITMPOBATH XUMHUECKHE JIEMEHTHI; HEOPraHUYECKHUE BEI[ECTBA; XUMUYECKUE PEaKIIHH
(Mo 4Mcny M COCTaBy y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEMIOBOMY 3(h(HEKTy, M0 U3MEHEHUIO
CTENIEHU OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB) C OTIOPOM HAa CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB PAa3IMYHBIX KJIACCOB,
MOATBEPIK/lasi ONMUCAHUE MPUMEpPaMU MOJIEKYISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHYECKUX
peaKuuii C OIOPOM Ha CXEMBI;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT UX COCTaBa U CTPOEHUS; BOZMOXKHOCTH
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IIPOTEKAHUSI XUMHUYECKUX MPEBpAIlCHUM B pa3IMUHBIX YCIOBUAX IIOCJIE IPEABAPUTEIHHOIO
OOCYKJICHHUSI C IearoroM;

BBIYMCIIATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BELIECTB; MAaCCOBYIO JOJIIO
XHMHUYECKOTO 3JIEMEHTa 10 (popMysie COeANHEHHs; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 10 YPaBHEHUIO XUMHUYECKOM PEaKIUU C OIIOPOX HA alTOPUTM;

IIPUMEHSTH OCHOBHBIE OTI€paIli MBICIIUTEIbHON JAEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00o0ImIenne, cucTeMaTH3aus, KIacCH(HUKANNs, BBISIBICHHE MPHYNHHO-CICICTBEHHBIX CBS3€H — IUIs
W3Y4YEHHs CBOMCTB BEILECTB M XUMHYECKUX PEaKLUH; €CTECTBEHHO-HAy4YHbIE METOJbl NO3HAHUS —
HaOroIeHNe, W3MEpEeHHE, MOJICNUPOBAaHUE, OJKCIIEPHUMEHT *(pealbHbIi W MBICICHHBIN)* 10x
PYKOBO/JICTBOM I1€J]arora;

CIIeZIOBATh MPAaBUIJIaM MOJIb30BAHUS XUMUYECKOH TIOCYI0H 1 1ab0paToOpHBIM 000pyIOBaHUEM, A
TaKKe MpaBuiaM oOOpallleHUs! C BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLIMSIMH IO BBINOJIHEHMIO
71a00pPaTOPHBIX XUMUYECKHUX OTBITOB MO MOJIYYEHUIO U COOMPAHUIO T'a3000pa3HbIX BELIECTB (BOJIOpOIa
U KHUCJOpOJa), TMPUTOTOBJICHUIO PACTBOPOB C OMPEACTEHHONW MacCOBOM J0Jied pPacTBOPEHHOTO
BEIECTBA; IJIAHUPOBATh U IMPOBOJUTH XUMHUYECKUE SKCIEPUMEHTHI 0 PACIO3HABAHHUIO PACTBOPOB
miesioye M KUCJIOT € TMOMOIIBI0 HHAMKATOPOB (JakMyc, (eHona(TalenH, METUIOpaHX M Jp.),
MOATBEPXKIAIOIIUX KAaYeCTBEHHbI COCTAaB HEOPraHMYECKHX BEIIECTB (KAUECTBEHHbIE pEaKIUU Ha
MOHBI) O] PyKOBOJICTBOM I€/Iarora.

9 KJIACC
PacCKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX IMOHATHN: XUMUYECKUI DJIEMEHT, aTOM, MOJIEKYJa,
VOH, KAaTHOH, aHWOH, IpoCTOE BEUIECTBO, CIIO’KHOE BEIIECTBO, BAJICHTHOCTB,

AIIEKTPOOTPHUIIATEIIFHOCTD, CTETICHb OKUCIICHUS, XUMUYECKasl peaKIisl, XMMUIECKast CBSI3b, *TETJIOBOM
ahdexT peaknuu, MOJL*, MOJSAPHBIA 00BEM, pacTBOP; DIEKTPOIMUTHI, HEIICKTPOJIHUTHI,
AIIEKTPOJIUTUYECKAs] JUCCOIMAlMs, pEeaKIUd HOHHOrO OOMEHa, KaTalu3aTrop, *XUMHYECKOe
paBHOBecHe, oOpaTUMble M HEOOpaTHMbIE PEaKIUu™, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIINU,
OKHUCJIUTEb, BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAHOBJIECHHME, aJUIOTPONHs, aM(pOTEPHOCTH,
XMUMHYECKasl CBS3b (KOBaJEHTHAs, MOHHAs, METaJUIn4yecKas), KpUCTAIMYecKas peléTka, *Koppo3us
METAaJIJIOB, CIIABBI; CKOPOCTh XUMHUYECKOHN peakmuu™, npeaenpHo nomyctumas konmneHtpanus (I1/1K)
BEIIECTBA;

WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (CM. M. 1) U MPUMEHSATH 3TH
MOHSATHS NIPU OMKMCAHUU BEIIECTB U X IMPEBPAICHHUIA;

UCIOJIb30BAaTh 3HAKA M CHUMBOJIBI JJIsi (PUKCAIlMM PE3y/lIbTaTOB HAOIIOACHUI, COCTaBICHUS
(dbopMyI1 BELIECTB U YpaBHEHUN XUMHYECKUX PEaKIIMii, 3aliCH JaHHBIX yCI0BHil 3aaa4. Mcnons30BaTh
obOo3Havenus, wumeromuecs B Ilepuoguueckoir cucreMe U TaONHIlE PACTBOPUMOCTH KHCIIOT,
OCHOBaHUU U COJICH B BOJE JUIS BBITIOJHEHUS 3aJaHUN.

OTIPEENATh BAJICHTHOCTh M CTENEHb OKHCICHHS XHUMHUYECKHUX SJIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOTO COCTaBa; MPUHAAICKHOCTH BELIECTB K OMPEICIEHHOMY KJIacCy COEIUHEHUN C OMOpOi Ha
OTpeJeNieHusl, B TOM YHMCJE CTPYKTYpHUPOBAHHbBIC, BHIbI XUMUYECKOW CBA3M (KOBaJCHTHAas, MOHHA,
MeTaJIn4yeckasl) B HEOPraHU4YEeCKUX COEAMHEHUAX; 3apsij MOHA MO XUMHUYECKOW (opmyre; Xxapakrtep
Cpelbl B BOJHBIX PACTBOpPAX KHUCIOT M LIEIOYEH, *THMN KPUCTANIMYECKOW PEmIETKH KOHKPETHOTO
BEIIECTBA™;

packpeiBath cmbici Ilepumoguueckoro 3akona J[.M. MenneneeBa U J€MOHCTPUPOBATH €ro
MIOHMMaHHUe: *ONUCHIBATh M XapakTepu3oBaTh™ TabmuuHyio Qopmy Ileproauueckoil cucTeMbl
XMUMUYECKHUX JJIEMEHTOB: pa3NyaTh MOHATUS «IJ1aBHasg mnoArpynna (A-rpynma)» U «1mobo4Has
noarpynna (b-rpynma)», manele uw  Oonblive NEpUObI; *COOTHOCHTH®* 00O3HA4YEHHUs, KOTOpHIE
UMEIOTCST B MEPUOANYECKOM Tabnmuie, € YHUCIOBBIMU XapaKTEpUCTHKAMU CTPOEHHS aTOMOB
XMMUYECKHUX JJIEMEHTOB (COCTaB M 3apsj sapa, oOIlee YUCIO JIEKTPOHOB M pacHpelesieHHe UX I10
AJIEKTPOHHBIM CIIOSIM); *OOBACHATH™ 0OIIMEe 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB XMMMYECKHX
AJIEMEHTOB U UX COEMHEHUH B MpeJiesiaX MajblX MepHOJIOB U TJIaBHBIX HOATPYII C YYETOM CTPOSHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUYECKHE FIEMEHTHI; HEOPraHMYECKHE BEIIeCTBA; XUMUUECKUE PEaKIiH
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(o ymMCIy M COCTaBy y4YacTBYIOIIMX B PEAKLUHU BEILIECTB, MO TEIUIOBOMY 3(PQEKTY, M0 U3MEHEHHIO
CTENEHENW OKUCIIEHUS] XUMUYECKUX 3JIEMEHTOB) C OIIOPOM Ha CXEMBI;

XapakTepu30BaTh (OMHCHIBATh) OO0UIMEe W cHenuduYeckue XUMHUYECKHE CBOICTBA BEIIECTB
pa3IMyYHBbIX KJIACCOB, NOJTBEP)KJasi ONMCAHME NPUMEPAMU MOJEKYISPHBIX U HOHHBIX YpaBHEHMM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OIIOPOU HA CXEMBI;

COCTaBJISATh YPABHEHUS 3JIEKTPOJIUTHUYECKON TUCCOLMALMU KUCIIOT, LIEI0YEH U COJIeH; MOJIHbIE
U COKpalI€HHBIC YpaBHEHMS PpEaKIUii HOHHOrO oOMeHa; ypaBHEHHUS pPEaKUWd, MOATBEP)KIAFOIINX
CYLIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMUHbIX KJIACCOB;

pacKpblBaTh  CYHIHOCTb  OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUid  HOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIIUii;

IIPOrHO3UPOBaTh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS; BO3MOKHOCTH
MPOTEKAHUSI XMMHUYECKUX MPEeBpaIlleHui ocye NpeaABapUTEIbHOI0 00CYKIEHUS C IIEaroroM;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MaccChl BEILECTB; MAacCOBYIO JIOJIIO
XMMHMUYECKOTO 3JIEMEHTA 10 GopMysie COETUHEHHS; MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE; IPOBOAUTH
pacy€Tsl M0 YPaBHEHUIO XUMHUYECKOM PEAKIUU C OIIOPOX HA aITOPUTM;

CJIeIOBaTh IIPaBUJIaM MOJIb30BaHUsI XMMHUECKOH NOCyA0i U 1a00paTopHBIM 000pyIOBaHUEM, a
TaKKe MpaBujaM oOOpallleHUs! C BEIECTBAMU B COOTBETCTBUM C HMHCTPYKLIMSIMH IO BBINOJIHEHMIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHUaKa
U YTIJIEKHUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KAuyeCTBEHHBIM COCTAaB pa3JIMUYHbIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITyTEM XJIOPHUA- OpOMHUII-, HOAUA-, KapOoHaT-, pocdar-, cummkar-, cyabdar-,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHHS M HMOHBI M3YUYEHHBIX METAJJIOB, MPHUCYTCTBYIOUINE B BOJHBIX
pacTBopax HEOPraHMYECKHUX BEIIECTB;

IIPUMEHATh OCHOBHBIE OIEPALlUU MBICIUTEIILHOMN NEATENBHOCTH — AHAJIU3 U CUHTE3, CPAaBHEHHUE,
00001IeHHe, CUCTEMATU3aLIO, BbISIBICHUE PUYNMHHO-CIIEICTBEHHBIX CBSI3€H — JUIl U3y4EeHUS CBOICTB
BEIIIECTB U XUMHMUYECKUX PEAKLINI; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHUE,
MO/JIETUPOBAHUE, SKCIIEPUMEHT (peaslbHbII U MBICIICHHBIH).
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8 KJIACC

(2 4 B HEnmento, Beero 68 )

TEMATHYECKOE IINTAHUPOBAHHUE

IIpumepHbIe TEMBI,
PacKkpbIBaIue JAHHbIN
pasaes nNporpaMMmBel,

U KOJIMYECTBO YacoB,
OTBOAUMOE HA X
U3yueHHe

OcHoBHOE coaepkaHue

OCHOBHBIE BHIBI eSITETLHOCTH
odyuyaronuxcst

Paznen 1.1lepBoHauanbHble XUMHYecKHe MOHATH(14 1)

Tema 1. Xumus —
BajkHasi 00J1aCTh
€CTECTBO3HAHMA U
NMPaKTUYeCKoil
JeATEILHOCTH Yel0BeKa
(4 9)

*Xumus B cucteMe HayK. Polp XHMUU B JKU3HU
yenoBeka.* Tema wu BemecrtBa. Dusndeckne
cBoiicTBa  BemiectB. [lpaBmima  Ge3omacHOro
oOpamieHHs ¢ BeEIIECTBAMHU U JIAOOPaTOPHBIM
obopymoBanueM. YucTele BemeCTBA M CMECH.

Cnocobbr  pasmenenus cmeceid. *Ilomstue o
METOJ[aX MMO3HAHUS B XUMHH. ™
JdemoHcTpanuu

1. JlaGoparopHoe obopymoBaHUE.

2. Paznn4HbIe BUIBI XUMAYESCKOU TIOCY/IBI.

3. O6pas31bl BEIIECTB.

4, Crroco0b! pazneneHus cMecelt (GHUIbTpoBaHHE,
BBITIApYBaHUE, TUCTHIULALNSA, XpoMaTorpadus).
JlabopaTopHble U IpakTHYeCKHe PadoThl
JlabopaTopHBIE OIBITHI:

Onmcanre pU3NIECKUX CBOMCTB BEIIECTB.
Pa3nenenue cMecu ¢ IOMOIIBIO MarHuTa.
[IpakTuueckue pabOTHI:

Ne 1. JlabopaTopHoe 000pyaOBaHHE U IPHEMBI
oOpaIeHus ¢ HUM

Ne 2. Ouncrka 3arpsi3HEHHON IOBapEHHOM CONN

PackpbIBaTh CMBICI U3y4aeMbIX MTOHATHM C MOMOIUIBIO MEarora.

PackpbIBaTh poitb XUMHUH B IPUPOJIE U KUZHU YEIIOBEKA, €€ CBA3h C IPYTUMHU
HayKaMH.

PasnnyaTs 4nCTHIE BElIECTBA U CMECH; OJHOPOJHBIE M HEOTHOPOIHBIE CMECH;

Paznmmyath usmyueckie 1 XMMHUYECKUE SIBJICHHS C OTTOPOIl Ha ONpeeIeHHS.

OmnpenensiTe NpU3HAKU XMMUYECKUX PEAKIUH U YCIIOBUS UX IPOTEKaHHUS.

CrnenoBaTh npaBuiaM IOJIb30BaHUSI XMMUYECKON MOCYI0H U 1a00paTOPHBIM
000pyZOBaHMEM, a TAKKE MIPaBUIIAM O0pAIIEHHsI ¢ XUMUUECKHMH Bellle-CTBAMHU B
COOTBETCTBUHU C HHCTPYKLUSAMH I10 BBIITOJHEHHUIO IPAKTUYECKUX PadoT oA
KOHTpOJIEM IIE€Aarora.

IInannpoBaTh M IPOBOAUTHE XMMHYECKHI SKCIIEPUMEHT IO U3YYEHHUIO M OITUCAHHIO
(hM3KMYIECKNX CBOMCTB BEIIECTB, CIOCOOOB pa3JeieHusl CMECEH BEIIECTB M0
PYKOBOJICTBOM TI€Aarora ¢ 00CYXIeHIeM IIaHa paboThI.

Vcnonp30BaTh py BRITOIHEHUH yueO-HbBIX 3aaHUi U B Ipolecce
UCCIIEI0BATENIBCKON NEATENBHOCTH HAyYHO-TIONYIISIPHYIO IUTEPATYPY
XUMHYECKOTO COZIEP/KaHNs, CIIpaBOYHBIE MaTepHAaIIbl, pecypcsl IHTepHEeTa ox
PYKOBOJCTBOM IIE€AArora.

BricTpanBaTh pa3BEpHYThIE MUCBMEHHBIE U YCTHBIE OTBETHI C ONTOPOM Ha
nHGOPMAIHIO U3 yYeOHHKA U CIIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIOIb30BaTh
W3Y4YECHHBIA MOHATUIHBINA annapaT Kypca XUMHUU
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Tema 2. BemecTBa
U XUMHYeCKHe peakiuu

(79)

AtoMmbl 1 MOJICKYJIBI. XHUMHUYCCKUE DJICMEHTHI.

3Haku  (CUMBOJBI)  XMMHYECKHMX  DJIEMEHTOB.
OtHocuTenpHass aTomMHas Macca. llpocteie u
CIIOXKHBIE  BellecTBa.  ATOMHO-MOJEKYJISIPHOE
yueHHe.

Xumnueckas (opmyna. BaneHTHOCTH aToOMOB
XUMHAYECKUX DJEMEHTOB. *3aKOH TMOCTOSHCTBA
cocraBa BemecTB.* OTHOCUTENbHAS MOJEKYISIpHAs
Macca. MaccoBas JI0Jsl XMMHYECKOTO 3JIEMEHTa B
COEIMHEHUH.

dusuveckue U XUMHYECKHUE  SBIICHUS.
XuMHUUYECKasl peakius U €€ NPU3HAKU. Y PaBHEHUS
XUMHYECKUX PEAKIHUHA. 3aKOH COXPaHEHHUS MacChI
BEILIECTB Tunbt XUMHAYECKHUX peakui
(coemmHenme, pa3IoKeHHE, 3aMeleHIEe, OOMEH).
*M. B. JIoMOHOCOB — y4€HBII-3HIIUKIIONEANCT. *

JdemMoHcTpanun

duznveckue SBIeHNS (pacTupaHue caxapa B
CTYIIKE, KATICHUE U KOHJIEHCAIIHSI BOABI U T. 11.).
XuMudeckre sSBiIeHus (TopeHne CBEUH,
pa3JoKeHHue caxapa, B3aUMOJICHCTBUE CEPHOU
KHCJIOTHI C XJIOpUJOM Oapwus,

pasznoxenne ruapoxcuna meau(ll),
B3aUMOJICHCTBHE XKele3a ¢ CEpoi, B3auMOIeCTBUE
xkenesa ¢ pactBopoM conu Meau(Il)).

OnBIT, WIDTIOCTPUPYIOMIAN 3aKOH COXPaHEeHUS
MAacCHlI.

JlabopaTtopHble U MpakTHYeCKHe PadoThl
JlabopaTopHBIE OIBITHI:

[Ipumeps! hr3myuecKux sBICHU (TLIABICHHE
BOCKa, TassHHE JIbJIA).

[IprMepsl XUMHUYECKUX SBIEHUH (IPOKaJIMBaHUE
MeIHOH TPOBOJIOKH, B3aUMOZIEHCTBHE Mea ¢
KHCIIOTOM).

Mogenu aToMOB U MOJIEKYJI.

[IpumMeHsTH ecTeCTBEHHO-HAYYHBIE METOIbI TIO3HAHUS (B TOM YHCie HaOmroIeHue,
MOZICTTMPOBaHNUE, SKCIIEPUMEHT) U OCHOBHBIE ONEPAIIUH MBICTHTETEHON
JeATEIbHOCTH (CpaBHEHHE, Kiaccu(DUKAIHST) AJ1sl U3yYeHHUs BEIECTB U
XUMUYECKUX PEAKLMM C OIOPOH HA aJITOPUTM HJIU CXEMBI.

PackpbiBaTh CMBICT U3y4aeMbIX MOHATUN U 3aKOHOB M IPUMEHSTh 3TH MOHATHS NIPH
OIMCAHUU CBOWCTB BEILIECTB U UX MPEBPALICHUN C OIIOPOM HA IJIaH U KJIFOUEBbIE
CJIOBA.

Paznnyath usnueckre U XUMUYECKHE SIBIICHUS, OOBSACHSATH UX CYITHOCTh C TOUKU
3pEHUSI AaTOMHO-MOJIEKYJISIPHOIO YYEHUS! C OIIOPOM Ha ONPENEIEHUS U CXEMBI.

OnpenensaTe NPU3HAKN XUMHUECKUX PEAKIINH, YCIOBUS UX MPOTEKaHUSI.

OOBSCHATH CYITHOCTD (PU3MUYECKUX U XUMHUECKUX SIBIICHUH C TOYKH 3pEHUS
ATOMHO-MOJIEKYJISIPHOI'O YUEHHMSI C UCIOIb30BAHUEM BU3YallbHOW OIOPBI.

KrnaccudunupoBaTh XMMHYECKHE PEaKIIUH (110 YUCITY U COCTABY PEarupyronuX 1
00pa3yIonuXcsl BEMIECTB) C OMIOPOM HA CXEMBL.

CocraBiars (GOpMyIIbl OMHAPHBIX BEIIECTB IO BaJCHTHOCTH H ONPEEISATh
BaJICHTHOCTH 110 (hOpMyJIaM BEIIECTB C OMIOPOI Ha aJNTOPUTM YUEOHBIX JIEHCTBHIA.

PaccraBnsaTh k09 QUITMEHTH B YpaBHEHUSIX XUMUYECKUX PEAKIUIA C ONIOPOi Ha
aNTOPUTM YUICOHBIX MEHCTBUM.

CremoBaTh MpaBHiIaM MOIB30BAHUS XUMUIECKOH ITOCYI0H 1 Ta00PaTOPHBIM
000pyI0BaHUEM, a TAKKE IIPaBUIIaM 00pAILEHUS C BELIECTBAMH B COOTBETCTBUH C
UHCTPYKLUSIMU 110 BBITTOJIHEHHIO JJAOOPATOPHBIX XMMUUECKUX OIBITOB 1101
KOHTpPOJIEM IIeJarora.

Vcnonp30BaTh IIpy BRIIOIHEHUH Y4eOHBIX 3alaHUN U B IIpoLiecce
WCCIIEZIOBATENBCKOM NEATENbHOCTH HAYYHO-TIOMYIISIPHYIO JINTEPATY Py
XUMHAYECKOTO COZIEPKAHUS, CIIpa-BOY-HbIE MAaTEpHAIIBI, pecypchl IHTEp-HETa oA
PYKOBOJCTBOM IIEarora.

BeicTpanBaTh pa3BEpHYTHIE MUCBMEHHBIE U YCTHBIE OTBETHI C OITOPOM Ha
uHGOPMAINIO U3 yuYeOHUKA U CIIPABOYHBIX MaTEpHaoB, IPAMOTHO HCIIOJIb30BATh
W3YUYCHHBIA MOHSATUIHBINA annapaT Kypca XUMHUH
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[Ipaktnueckas padora Ne3. [Ipu3Haku mpoTekaHus
XUMHYECKUX PEAKIIMM.

Bobruncienus

— OTHOCHTEIIBHON MOJIEKYJISIPHON MacChl
BELIECTB;

— MAacCOBOM J0IYM XUMHYECKOT0 3JIEMEHTA 110
(dhopmyie coeTMHEHUS

Tema 3. KonuuecTBeHHbIE
OTHOLIeHUs B xumum (34)

KomuuectBo BemiectBa. Monb. MosnsipHasi Maccea.
3akon ABoraapo. MomsipHbIid 00bEM Ta30B. PacueTsl
o xumm4deckoi hopmyne. Pacuersr MmaccoBoit tomu
XUMHUYECCKOro 3JIEMCHTa B COCIMHCHNUHN, KOJINYECCTBA
BEILIECTBA, MOJISIpHOM  Macchl. Pacu€rbl 1o
XAMHYECKIM ypPaBHEHHSM.

JeMoHcTparus:

- 00pa3IfBl BEMIECTB KOMMIECTBOM OAWH MOJTh

Boruucnenus:

-pacder 1o (dopMylne €W 1O XHUMHAYECKOMY
YpaBHEHUIO

PaCKpBIBaTI) CMBICJT U3y4a€MbIX MOHATUH U IIPUMCHATH OTHU IMOHATHUSA, a TAKIKE
N3Y4YCHHBIC 3aKOHBI U TCOPHUU I PEHICHUA paCT-IéTHBIX 3a1a4 ¢ IOMOIIbIO
nesarora.

BbIUucIsaTh MONSIPHYIO Maccy BEIIECTB; KOJHMYECTBO BellecTBa, 00bEM rasa, Maccy
BEIIIECTBA C ONOPOH Ha 00pasell, Ha (OPMYIIBL;

[IpoBoauTh Pacu€rhl MO YpaBHEHUSIM XMMHUYCCKUX PEaKIIM ¢ OIOPOoi Ha obpasell,
aJTOPUTM YUeOHBIX NEHCTBUI: KOIMMYECTBA, 00bEMA, MACCHI BEIECTBA 10
M3BECTHOMY KOJIHYECTBY, 00BEMY, Macce peareHTOB I MPOTYKTOB PEAKIIHH.
BricTpanBath pa3BEpHyThIE TUCEMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
UHOPMAITHIO U3 YIeOHUKA U CIIPAaBOYHBIX MaTEPHAIIOB, TPAMOTHO HUCIOIH30BATh
W3YYECHHBIN MOHATUMHBIA annapaT Kypca XMMHUU € TIOMOILBIO IIearora.

Pa3znaen 3. [lepuoguyeckmii 3axon u Ilepuoanyeckasi cucreMa XuMuieckux 3j1eMeHToB . . MeHaeseeBa.
CrpoeHue aToMOB. XHMHYeCKas CBsI3b. OKUCIANTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (15 1)

Tema 4. CTpoenne aTtoma.
Ilepuoguyecknii 3aK0H 1
Ilepuoguyeckas cucrema
XMMHYECKHX 3JIEeMEHTOB
J. . MengaeneeBa. (7 1)

HGpBI)IC TIOIIBITKH Knaccmbm(aunn XUMHUYCCKHUX
OJICMCHTOB. IlonsiTne o rpynmnax CXOIHBIX
OJICMCHTOB (H.[GJ'IO‘IHLIQ n ICIOYHO3CMCIIBHBIC
MCTaJlJIbl, T'aJIOT'CHbI, MHCPTHLIC l"aSI:I). *SJ'IGMeHTBI,

KOTOpble 00pa3yroT amQoOTepHble OKCHIbI U
THUAPOKCUIIBL. *
[lepuonnueckuit 3aKOH. [lepuognueckas

PackpbIBaTh CMBICI IIEPHOAMYECKOTO 3aKOHA O] PyKOBOACTBOM TeIarora.

IToHuMaTh CylIeCTBOBaHHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIeMEHTOB (M3MEHEHUE PaiiyCOB aTOMOB U 3JIEKTPOOTPHUIIATEIIEHOCTH ) B X
COCMHEHUH OT TIOJIOKEHHSI B IEPUOINIECKON CUCTEME U CTPOSHHS aToMa C
HCIIOJIb30BAaHUEM CXEM M TaOIHII.

YcraHaBIMBAaTh CBSI3b MEXKAY MOJIOKEHUEM 3JIEMEHTA B IIEPUOIUYECKON CUCTEME U
CTPOEGHHEM ero aToma (COCTaB U 3apsi Apa, o0Iee YHCIIO0 AIEKTPOHOB H

20




cucreMa XUMHYECKHUX 3JIEMEHTOB
. . Menneneesa. Kopotkoneprnonnas u
*mmaHonepuoanas™  Qopmel  [lepumogmueckoit
CHCTEMBI XUMHYECKUX 3JIEMEHTOB .
N. Menpeneesa. Ilepuonsl u rpynmsl. PU3n4YecKuil
CMBICJI IIOPSIKOBOI'O HOMEPA, HOMEPOB IIEpUosa U
TPYHIIBI AJIEMEHTA.

Crtpoenne aromoB. CocTaB aTOMHBIX fAgep.
*MN3oronsl.* Dnektponbl. CTpoeHHE 3JIEKTPOHHBIX

obomodek aTtomMoB TMepBbIX 20 XUMHYECKHUX
anemeHToB  llepuonuueckoit  cucrembr 1. U.
MengeneeBa.  XapaKTEpUCTUKA  XUMHUYECKOI'O

3JIEMEHTa IO ero nonoxeHuro B Ilepuonnueckoit
cucreme J[. 1. Menneneesa.

*3aKOHOMEPHOCTH HM3MEHEHHUs pajnyca aTOMOB
XUMHNYECKUX OJICMCHTOB, METAJNINYCCKUX u
HEMETAUIMYECKUX CBOWCTB IO TpynmaMm H
nepronaM. 3HadeHue llepmomudeckoro 3akoHa H
ITepronnyeckoil CUCTEMBI XUMHYECKUX 3JIEMEHTOB
Ui pa3BUTUA Hayku W npaktukd. J[. WM.
MenneneeB — y4€HBIA U TPpKIaHUH. *
JdemoHcTpanuu
Kopotkonepuoanas u ;uimHHONIEpHOAHAS (POPMBI
IIepuonnyeckoil CUCTEMBI XUMUYECKHUX 3JIEMEHTOB
J. 1. Menneneena.

O3zHakoMIIeHHE ¢ 00pa3IaMHi METaJLIOB
Y HEMETaJIOB.

JlabopaTopHble U IpakTHYeCKHe PadoThI

JlabopaTOpHBIi OITBIT:
B3aunmopelictBue  rugpokcuaa

pacTBopaMu KHCIOT U ILeI04eH

[IUHKA C

pacmpenenenye ux 1o 3JIeKTPOHHBIM CI0sM) IO 00pasiy.

[IporaosupoBath xapakTep U3MEHEHHsI CBOMCTB 3JIEMEHTOB M UX COCTUHEHHUH O
rpynnam u nepuoaam lleproauueckoil cucTeMsl ¢ MOMOIIIBIO Mearora.
XapakTepu3oBaTh XUMHUYECKHE DJIEMEHTHI NMEPBBIX TPEX MEPUOJIOB, KaJus,
KaJIBLIMS 10 UX nosiokeHuto B [lepuoguueckoii cucreme 1. 1. Menaeneesa.

CrnenoBath npaBuiam 6e3omacHol paboOTHI B 1a00OPaTOPUH MPU MUCIIONB30BAHUH
XUMHYECKOW MOCy 16l M 000pYAOBaHUS MO KOHTPOJIEM Meiarora.

BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
WHGPOPMAIUIO U3 y4eOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHO UCIIOIB30BATh
W3Y4YECHHBINA TOHATUIHBIN anmapaT Kypca XMMHUHU I10CIIE CTPYKTYPUPOBAaHMS
MaTepuaa ¢ UCIOJIb30BAHUEM KIIHIIIE.

Hcnonp30BaTh MpH BHINOTHEHUH YUeOHBIX 3aJIAHUN TEKCTHl YUeOHUKa TOCIIe
CTPYKTYPHPOBAHUS MaTepHaia, cripaBouyHble Matepualsl (Ilepuoanaeckyro
CUCTeMYy XUMHUYecKrx 35eMenToB [[. 1. MenneneeBa, Tabmauily pacTBOPUMOCTH
KHCJIOT, OCHOBAHUI U COJIEH B BOJIE, dJIEKTPOXUMHUYECKUU sl HAPSDKEHU I
METaJIJIOB).

Hcnons30BaTh NpH BRITOJTHEHUH YUEOHBIX 3aIlaHUH U B TIpOIIecce
WCCIIEZ0OBATENBCKON NEATENBHOCTH HAy4YHO-TIONYISIPHYIO JINTEPATYPyY
XUMHYECKOTO COZIEPKaHNs, CIIPaBOYHBIE MaTEpHAIIBL, pecypchl IHTepHETa 1ox
PYKOBOJCTBOM IIefarora

Tema S. CTpoenue
BellleCTB.
XumMuueckasi CBA3b.
OKHCINTENBHO-

Xumudeckasi cBsi3b. KoBaneHTHast (monsipHast U
HEMOJSIpHAsI) CBS3b. *OJIEKTPOOTPULIATENBHOCTh
aTOMOB XHMMHYECKUX 3JIEMEHTOB.* VOHHast CBS3b.
*TUTBI KPUCTAIUTMUECKHIX PEIIETOK. ™

PaCKpBIBaTI: CMBICIT U3y1aCMbIX TIOHSATHI oA pPYKOBOACTBOM II€arora.

OHpe,Z[eJ'IHTI: BUJ XUMHYECKOH CBSI3H B COCAMHCHNH C UCIIOJIB30BAHUEM CXCM.

OHpe,Z[eJ'IHTI: CTCIICHb OKHMCJICHUSA XUMHUYCCKOI'O 2JICMCHTA I10 (1)0pMyne €ro
COCAUHCHUS C UCIIOJIB30BAHUEM aJIT'OpHUTMA.
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BOCCTAHOBUTEJbHbIE
peakuuu

(81)

CreneHb OKHUCJICHHA. OKUCIIMTEIIBHO-
BOCCTAaHOBUTCIIBHBIC pCaKkuuru. HpOIICCCBI
OKHCIICHUS M BOCCTaHOBIeHHSA. OKHCIUTEIN H
BOCCTAaHOBUTCIIN.

JdemMoHcTpanun
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIINH:
TOpEeHHE, PeaKLUU Pa3IOKEHUSI, COSTUHEHNS

Omnpenenste 3J1eMeHT (BEIECTBO) — OKUCIUTENb U JIEMEHT (BEIIECTBO) —
BOCCTaHOBHTEb.

OOBSICHATH CYITHOCTH MTPOLIECCOB OKUCIICHUS! 1 BOCCTAHOBJICHHSL.

CocTaBiaTh 37eKTPOHHBIHN OallaHC ¢ Y4ETOM YuClia OTIAHHBIX M MPUHSITHIX
JIEKTPOHOB.

CocTaBiiTh ypaBHEHHE OKUCIUTETHHO-BOCCTAHOBUTELHON PEAKIMH 10
JITOPUTMY pa3zbopa OKUCIUTENbHO-BOCCTAHOBUTEIBHOM peaKIuy.

Hcnonp30BaTh Mpy BHINTOTHEHUH YUeOHBIX 3aJIAHUN TEKCThl Y1eOHUKa TOCIIe

CTPYKTYpPHPOBAHUS MaTepuala, ClipaBOYHbIE MaTeprabl (IEPUOANIECKYIO
cucreMy xumuueckux 3neMenToB [l. M. MenneneeBa, Tabinily pacTBOPHMOCTH
KHCJIOT, OCHOBAHUI U COJIEH B BOJE, SJIEKTPOXUMUYECKUN Pl HAPSHKEHU I
METaJIIOB)

Paznen 2. BaxxHelinue npeacTaBuTe Il HEOPraHuvecKux BemrecTs (35 1)

Tema 6. Kucaopon.
Bonopoa.
(149)

Bo3zgyx — cmech razos. CocraB BoO3ayxa.
Kucnopon — anement u npocroe Bemiectso. O30H.
Haxoxnenue kuciopona B mpupose, Gpusndeckue u
XUMHUYECKHE CBOMCTBA. Peakiiuu ropeHus: mpocThix
W CIOXKHBIX BemecTB. *TemmoBor  dddekr
XUMHUYECKOH peakIuu.* DK30- U SHIOTEPMUICCKUC
peaKIum, *TepMOXUMHYCCKHE ypaBHEHUS.*
[lonstne 06 okcumax. CHocoOBl TOTYYEeHUS
KHcCIopoga B J1a00OpaTopuu U IPOMBIIUICHHOCTH.
IIPUMEHEHUE KUCIIOPOAa. KPYrOBOPOT KHCIOPOAa B
npupone. TOmInBo: yroiab U METaH. 3arpsi3HEHUE
BO3[yXa, YCHIEHHE TMapHUKOBOro 3ddekra,
paspyLeHne 030HOBOTO CIIOS.

Bomopon — »37meMEHT M NPOCTOE BEIIECTBO.
Haxoxxnenue Bomopona B npupoze, GuU3nvecKue u
XUMHAYECKUE CBOMCTBa (Ha npuMepe
B3aMMOJICUCTBUSI C HEMeTalJlaMM W  OKCHUIAMHU
METaIJIOB), MPUMEHEHHUE, *CIOCOOBI TMONYYeHUs.™
[onsitre o kucnorax Kuciors! u conu.

PackpbIBaTh CMBICT U3y9aeMbIX MOHSATHI U PAMEHSTH 3TH TOHSITHS TPU ONMCAHUH
CBOMCTB BEIIECTB M UX NIPEBPAIICHHI C UCIIOIH30BAHUEM OIOPHBIX CIIOB U KIIHIIIE.

XapakTepu3oBaTh (OIMHCHIBATE)C ONOPOL HA NIAH, CXeMY, KDAMKYIO 3ANUCh
COCTaB BO3/IyXa, GU3MUECKUE ¥ XHU-MHUECKHE CBOHCTBA KHCIIOPOJIa, CITIOCOOBI €ro
MOJTyYeHMs, TPUMEHEHHE U 3HAUCHUE B IPUPOJIC U )KU3HH UETIOBEKA.

CpaBHHBATh PEAKIIMU TOPEHUS ¥ MEIUICHHOT'O OKUCIICHHSI C TIPEIBAPUTEILHBIM
00CYXXJICHUEM MapaMeTpOB CPABHCHHSI.

CobupaTs IpUOOPHI LTS TOTydeHs KUCIOpoia (BBITECHEHNEM BOJIBI U BO3/IyXa).

Pacrnio3HaBaTh OMBITHBIM IyTEM KHCIOPOJ MO KOHTPOJIEM TIeiarora.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY JUTSI COCTABIICHHS ()OPMYJT BEIIECTB,
MOJIEKYJIIPHBIX YPABHEHUH XMMUYCCKUX PEAKIHH ¢ YIaCTHEM KHCIOPO/a.

OOBACHATH CYITHOCTh SKOIOTMYECKHUX MPOOIIEM, CBA3aHHBIX C 3arps3HEHUEM
BO3/IyXa.

CrnenoBath mpaBwiiaM 0e30MacHOM pabOTHI B 1aO0paTOPUU MIPH UCTIONTB30BAaHUN
XUMHUYECKOM OCYbI U 000PYAOBaHUS MO KOHTPOJIEM MEIarora, a Takke
MpaBiiaM OOpAIEHUs! C TOPFOYMMH BEIECTBAMHU B OBITY.

[TnaHUpOBATh M OCYIIECTBIATh HA MPAKTHUKE XUMUYECKUE SKCTICPHUMEHTHI,
MPOBOIUTH HAOJIOJICHUS, JIETIaTh BBIBOJIBI IO PE3YJIbTATAM SKCIEPH-MEHTA IO/
PYKOBOJZICTBOM Tiefiarora.

YyacTBOBaTh B COBMECTHOU pabOTe B TPYIIIIE.
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JdemMoHcTpanun

BzaumoneiictBue dochopa, cepbl u jxenesa ¢
KHCIIOPOIOM (BO3MOYKHO HCIIOJIb30BAaHHE
BH/JICOOIIBITOB).

OrmpezeneHne coepikaHust KUCIOpoaa B BO3IyXe.
OmBIThI, IEMOHCTPUPYIOIIHE YCIOBHUS
BO3HHUKHOBCHUS U TIPEKPALICHHSI TOPCHUSL.

JlabopaTopHble U MPaKTHYECKHE PAdOTHI
JlaGopaTOpHBIH OIBIT:

O3HakomIteHHe ¢ 00pa3aMu OKCUIOB.
[pakTuyeckas pabora:

Ne 4. TlomydeHnue KuCIOpoaa, u3ydeHue ero
CBOWMCTB.

[IpakTudeckas padora Ne5. [Tonyuenue Bogopoaa
1 U3YYECHUE €r0 CBOMCTB.

Bobruncienus

— MOJIEKYJIIPHON MaccChl KHCIOpOa U 030Ha Ha
OCHOBaHHWH aTOMHOM MacChl XUMHYECKOTO
3JeMeHTa

Wcnonp30BaTh NpH BHIMOTHEHNH YUeOHBIX 3alaHUI U B TIpoLiecce
HCCIEN0BATENbCKON NEATENbHOCTH HAYYHO-TIOYJISIPHYIO JINTEPATYPY
XUMHYECKOT 0 COJIEPKAaHMUsI, CIIPAaBOYHBIE MaTepUalbl, pecypcbl IHTepHEeTa ron
PYKOBOJACTBOM IIE€AATOra.

BeicTpauBaTh pa3BEpHYTHIE NTMCBMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uH(popMaIuio U3 y4eOHNKa U CIIPABOYHBIX MaTe-
pHYasoB ¢ OMOPOH Ha IJIaH, TPAMOTHO MCIOJIb30BAaTh U3YUEHHBIN MOHATUINHBINA
anmnapar Kypca XuMu1

Tema 7. Boga. PacTBopbl.
IMousiTue 00 OCHOBaHUSIX

(59)

na. TaB. TPOEHUE. JIEKYJIBI.
Boma. Ee cocra Crpoenne. Moie

*®Pusnueckre cBoiicTBa BOABl. Boma  Kak
pacTBOPHUTENE. PactBOpHI. *TlonsTre 0

pactBopuMmocTu Bemiects B Boze. llomstue o
HACBIIGHHBIX M HEHACBHILEHHBIX pacTBOpax.*
MaccoBass nong BemiecTBa B pacTBope. Pacuer
MAacCOBOM J0JIM BEIleCTBA B pacTBOpe (IPOLEHTHAS
KOHIISHTPAIHS).

*XUMUYecKre CBOMCTBa BOXBI (pa3ioKeHHe,
peakurMu ¢ HaTpUeM, OKCHIIOM KaJbLus, OKCHIOM
ceprilV [onstre 06 ocHOoBaHmsIX. Ponb pacTBOpoB
B TpPUpPOJEC M B XHU3HU yenoBeka. Kpyrosopor
BOIBI B IpHpoae.™ 3arps3HeHHe NPUPOIHBIX BOI.
OxpaHa ¥ OYUCTKA IPUPOTHBIX BOI.

PackpbIBaTh CMBICT H3ydaeMbIX TOHATUN M MPUMEHSATH ATH MOHSTHS IPU ONMACAHUH
CBOMCTB BEIIECTB U X MPEBPAIEHUN C MOMOIIBIO TIeAarora.

XapakTepru3oBaTh PU3NIECKUE I XUMIYECKHE CBOMCTBA BOJBI, €€ POJIb KaK
PacTBOPHTEINS B IPUPOIHBIX MPOIIECCaX C OMTOPOH Ha TUIAH U CXEMY.

CocTaBisATh ypaBHEHUS XMMHUYECKUX PEAKIHM C yIaCTHEM BOJBI C OITOPOH Ha
CXeMy.

OOBACHATH CYIIHOCTH SKOJIOTHYECKUX MPOOIIEM, CBSI3aHHBIX C 3aTPsS3HEHUEM
MIPUPOTHBIX BO, CITOCOOBI OYHUCTKH BOMBI OT MPUMECEH, MEPHI IT0 OXpaHe BOJ OT
3arps3HEHws [T0CIe MPEABAPUTENHFHOI0 CTPYKTYPUPOBAHUS MaTepHaa.

[InaarpoBaTh U OCYIIECTBIATH Ha MPAKTUKE XUMUIECKHE IKCTIEPUMEHTHI,
MPOBOIUTH HAOIIOACHUS, IeNaTh BhI-

BOJIBI 110 pe3yJIbTaTaM KCIIEPUMEHTA 1101 KOHTPOJIEM TIeflarora, ¢
WCTIOJIH30BAHUEM KJITHIIIE.

CrnenoBaTh npaBuiiaM Oe3omacHoi padoThl B 1a00paTOPUH MPH UCITONB30BAaHUH

XUMHYECKOH ITOCYABI M 000pYIOBaHUS IO KOHTPOIIEM TeIarora.
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JdemMoHcTpanun

DNEKTPOIN3 BOJBI, CHHTE3 BOJIbI; B3AUMOICHCTBUE
Bozibl ¢ Metayutamu (Na, Ca) (Bo3MOXXHO
HCIIOJIb30BaHNE BUIEOMATEPHAIIOB).

PactBopenue BelecTB ¢ pa3nuyHOR
PacTBOPUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIIOT U LIETOUEH C
MIOMOMIbIO MHAUKATOPOB.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI
IIpakmuyeckas paboma:

Ne 6. IlpuroToBieHne pacTBOPOB C ONpeAeTEHHOM
MAaccOBOM J10JI€H paCTBOPEHHOTO BEILIECTBA.

IIpoBOUTE BBIYUCIIEHUS C IPUMEHEHUEM MTOHATHUS «MACCOBasI OJIS BEILECTBA B
pacTBope» ¢ onopoii Ha GOPMYJIBI.

Hcronp30BaTh MpH BBIIOIHEHUH Y4eOHBIX 33/IaHUH U B TIpoIiecce
UCCIIE0BATENbCKON NEATENBHOCTH HAYYHO-TIONYJIAPHYIO JINTEPATYPY
XUMHYECKOI0 COAEpkKaHUs, CIIPaBOUYHbIE MaTepHUalbl, pecypchl IHTepHETa 110A
PYKOBOICTBOM II€arora.

BricTpauBath pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
WHGPOPMAIIIO U3 y4eOHHKA U CIIPABOYHBIX MaTEPUAIIOB, TPAMOTHO HCIONIb30BaTh
W3Y4YECHHBINA TOHATUIHBIN annapaT Kypca XMMHUH I10CIIE IPEIBAPUTENBHOIO
CTPYKTYPUPOBAHHUSI MaTepHaa.

Tema 8.
DJIEKTPOTUTHYECKAS
JMCCOLMALIHS.
XHUMHYECKHE PeaKIuu B
pacTBopax

(S 9)

Teopusi  DIEKTPONUTHYCCKOH  JUCCOITUAIIAM.
ONEKTPOIUTHYCCKAS THCCOMMAIHS. DJIEKTPOIIATHI
1 HEDJIEKTPOIUTHI. KaTHOHBI, aHHOHBL *MexaHu3m
JICCOIMAIINHA BEIIECTB C pa3jMYHBIMA BUIAMH
XUMUYECKOU CBSI3U. [Tonsitue OCTEIIEHU
mucconuanyy.* CHIIbHBIC U cTTa0bIe DJIEKTPOJIUTEI.

Peaxuun HOHHOIO oOMeHa. YcnoBus
MIPOTEKaHUsI PEaKIii MOHHOTO oOMeHa /10 KOHIIA.
[lomapie W coKpaméHHbIE WMOHHBIE YpaBHEHUS
peakiuii.  XHMHYECKME  CBOMCTBA  KHCIIOT,
OCHOBAaHHMM M COJIEH B CBETE IPEACTABICHHA 00
3JIEKTPONUTHYECKON nuccounanuu. KauecTBeHHbIE
peaknuu Ha KaTHOHBI M aHWOHBI: WOHBI XIJIOPHU-,
OpoMun-, omua-, cynbdar-, KapOOHAT-, CHIINKAT-,
tdocar- aHWOHBL, THIPOKCHA-MOHBI; KATHOHBI
aMMOHUS, MarHHS, KallbI[Us, ATIOMHHUS, XKeJe3a
(2+) u (3+), mequ (2+), TMHKA, TPUCYTCTBYIOIINE B
BOJIHBIX PacTBOpax.

JdemoHcTpanun
DneKTpudecKas MPOBOJANMOCTE PACTBOPOB
BEIIIECTB; IBUKEHNE HOHOB B 3JIEKTPUIECKOM

PaCKpBIBaTI) CMBICJT U3y4a€MbIX HOHHTHﬁ, a TaK)X€ CMBICJI TCOpHUHN
3JIEKTPOJIMTUUECKON TUCCOIMAIIMM C OTIOPOM Ha CXEMBI.

OOBACHATH IPHYUHBI JISKTPOIIPOBOI-

HOCTH BOJHBIX PacTBOPOB C MOMOIIIBIO MTEAarora.
CocTaBnATh ypaBHEHHS TUCCOIMAIMH KUCIIOT, MET0YeH U CONeH, MOIHbIE U
COKpaIlEHHbIC HOHHBIC YPAaBHEHUSI XUMHUECKUX PEaKIIHii HOHHOTO OOMeHa.

[InaampoBaTh U OCYMIECTBIIATH HA MPAKTHKE XUMUYIECKHE SKCIIEPUMEHTHI,
MIPOBOIUTH HAOIIOAEHUS, IENaTh BEIBOABI IO PE3YIIbTaTaM dKCIIEPHIMEHTA TTOCTe
MIPEIBAPUTEITHHON PAOOTHI.

CienoBaTh IpaBmiIaM 0e30MMacHoOi paObOTHI B TaAOOPATOPUH IIPH UCITOIE30BAHIH
XUMHUYECKOH MTOCYABI M 000pYIOBaHUS O KOHTPOJIEM Tearora.

[Ipon3BOANTE BEIMHCICHUS 110 XUMHUYECKUM YPaBHEHUSM.

BricTpanBaTh pa3BEpHYTHIE MUCHMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha
nHGOpMAITIIO 3 YIeOHHKA M CITPABOYHBIX MAaTEPUAIIOB, TPAMOTHO HCIIOIB30BaTh
W3Y4YCHHBIA MOHATUIHBINA annapaT Kypca XUMHHU [OCII€ MIPEIBAPUTEIHHOTO
CTPYKTYPHPOBAHUS MaTepHaa.

Hcnons30BaTh Tpy BHITOTHEHUH YYEOHBIX 3aJaHUH U B TIpOIIEcce
WCCIIEZIOBATENIbCKOM IeATEIbHOCTA HAyYHO-TIOMYIISIPHYIO TUTEPaTypy
XUMHYECKOTO COJIEpKaHus, CIIpaBOYHBIE MaTepHalIbl, pecypchl HTepHeTa mocie
KOHCYJIBTAIIUH C TTeAaroroM
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ToJie.
OnBITHI, WLTIOCTPUPYIOIIHNE MPU3HAKY MPOTCKAHUS
peakIuii HOHHOrO OOMeHa.

JlabopaTopHble U MPAKTHYECKHE

padoThI

JlaGopaTOpHBIH OIBIT:

Peaknuu nonHoro oOMeHa B pacTBOpax
3IEKTPOIUTOB: cyibdaTta Meau(ll) u ménoun,
KapOOHaTa HATPHSI U CONSTHOM KUCIIOTBI, PEaKIUs
HeI\/'ITpaJ'II/I?,aHI/II/I MCKIY THAPOKCUIOM KaJIWd U
COJIIHOUW KHUCIIOTOM.

Borunciaenus

— II0 YPaBHCHHUAM XUMHUYCCKUX peaKm/Iﬁ

Tema 9. OcHoBHEBIE
KJIACChI HEOPraHMYeCKHX
coeMHeHUu

(11 9)

Knaccudukarys HeoOpraHMIecKux COeTUHEHUH.
Oxcupipl: cocTaB, Kiaccuukanus (*OCHOBHbIE,
KHCIIOTHBIE, aM(POTEpHEIE, HECOJICO0pa3yIOIIHe Ha
npuMepe okcuaa yriaepona |l u okcnma aszora I1%*),
HoMeHKIaTypa *Ilomydenne™ u XuMudecKue
CBOMCTBA OKCHIOB (B3aMMOJICHCTBHE C BOJIOM,
KHCIIOTaMH, IIET0YaMHu ).

OcHoOBaHUS: COCTaB, KiaccuuKaius (IeI0Yr 1
HEpacTBOPUMBIE OCHOBAHUS ), HOMEHKIIATYpa,
(hm3uUecKre 1 XMMAYECKHe CBOWCTBA
(B3anMoieiicTBHE C OKCHIAMHU HEMETAIIIOB,
KHCITIOTaMH, COJIIMH ), *CIIOCOOBI TTOydeHus. *
Kucnorsr: cocraB, knaccudukamnms, HOMEHKIATYpa,
(hm3uUecKre 1 XMMAYECKHE CBOMCTBA
(B3auMoieiicTBHE C METANIAMH, OCHOBHBIMH
OKCHJIaMH{, OCHOBaHHUSMH, COJISIMU Ha TIPUMeEpe
COJISTHOW M CEpHOM KUCIIOT), *CITOCOOBI
rony4deHws.* Psiji akTHBHOCTH METaIIJIOB.

Conu (cpenHue): HOMEHKIATYpa, CIOCOOBI
TIONTy4YeHWsI, B3aMMOIEUCTBHE CONel ¢ MeTalllaMH,
KHCIIOTaMHU, IIEN0YaMH 1 COJISTMHU.

I'eneTndeckas CBs3b MEXTY KJIacCaMHU
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Onpenenenrie OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEJMHEHUH 110 MabIoHy.
CocraBrieHne cxeM CTPOSHHSI OCHOBHBIX KJIACCOB HEOPTAHWYECKUX COEIMHEHHH Ha
OCHOBE OIpe/eNIeHusI.

Cocrasnenne GopMysl OCHOBHBIX KITACCOB HEOPTAHUYECKUX COCIMHEHUN U
Ha3bIBaHWE WX [0 ME&XIYHAPOTHON U TPUBHUAIBHON HOMEHKIIATYype C
WCIIOJIH30BAHHUEM OIPENENeHUS U TaOIHIIbI PACTBOPHMOCTH.
KrnaccudunmpoBanie n3y4aeMbIX BELIECTB 110 COCTABY U CGOLUCHEAM C ONOPOi Ha
OIpeJIeNICHN s, CXEeMBbI U TaOJIUIy PACTBOPUMOCTH.

CocraBiieHre TaOMUIBI TEHETHUECKUX PAIOB U cXeMbl «I eHeTndeckast B3aNMOCBA3h
OCHOBHBIX KJTaCCOB HEOPTAaHMUYECKIX COCIMHEHU» MO/ PYKOBOJICTBOM I€Aarora.
IIporno3upoBaHue CBOMCTB BEIMIECTB HA OCHOBE OOIINX XMMHYECKUX CBOMCTB

M3YYEHHBIX KJIaCCOB, TPYII BEIECTB, K KOTOPBIM OHU OTHOCSTCS C
MCTIOJIH30BaHUEM CXeMBI «l eHeTndecKkasi B3aMMOCBSI3b OCHOBHBIX KIIACCOB
HEOPTraHWYECKUX COEAMHEHUIN 0] pyKOBOACTBOM IIe/Iarora.

CocraBneHue MOJIEKYJISPHBIX YPaBHEHUN peaKkui, HIUTFOCTPUPYIOIIHUX
XUMHYECKHE CBONCTBA M3yYEHHBIX KIIACCOB U CNOCOObL NOYHeHUs BEIIECTB
M3YYEHHBIX KJIACCOB, TPYIII, a TAK)KE MOATBEPIKIAIOIIX TeHETHIECKYIO
B3aMMOCBSI3b MKy HUMH, C OIIOPOi Ha BepOaTbHYIO CXEMY B KauecTBe
3pUTENHLHON OTIOPHI.

CocraBiieHHE MONIEKYJIIPHBIX YPAaBHEHNH PEAKLUH 110 CXEMaM C
TIPEBAPUTEIBHBIM 00CYKIEHHEM BHIOOpA pearupyroinX BEIIECTB.

Brruncnenre mo ypaBHEHHSIM XUMHYECKUX PEAKITUI KOIHUECTBA, 00BEMa, MACCHI




HEOpraHMYEeCKUX COeMHEHH. | eHeTnueckue
psabL. [lousitre 06 *aMdoTepHBIX THAPOKCHAAX
(Ha mpuMepe LMHKA U aJIFOMUHUS): XUMUYECKUe
CBOMCTBA B3aMMOJICHCTBHE C KHCIOTAMU U
[IeJI09aMU, pa3JIoKeHHe IPH HarpeBaHuu. >

JdemMoHcTpanun

OO6pas1pl HeOPraHMYECKUX BELIECTB Pa3IHYHBIX
KJIaCCOB.

B3anMopelictBre pacTBOpa CEpHON KUCIIOTHI C
okcuom meau(ll).

Peakuus HeliTpanuzamuu.

BriTecHenne oHOro MeTasuia IpyruM U3 pacTBopa
CoJIN.

JlabopaTopHble U MPaKTHYECKHE PAadOTHI
JlaGopaTopHBIEC OIBITHI:

B3aumonelicTBre KUCIOT ¢ METAJJIAMH.
ITonyueHnne HEpPaCTBOPUMBIX OCHOBAHMM.
BzaumoneiicTBrue HEpaCTBOPUMBIX OCHOBAHUM C
KHCIIOTaMHU.

Paznoxenne rugpokcuna meau(ll) mpu
HarpeBaHUM.

[IpakTrueckas padora:

No 7. Penienue skcriepuMeHTaIbHBIX 3aJ1ad M0 TEME
«OCHOBHBIE KJTaCChl HEOPTAHIMYECKUX
COCTUHEHUI».

Brerauciaenus
— M0 yPaBHEHUSIM XUMUYECKUX PEaKIInit

BEILIECTBA MO KOJIMUYECTBY, 00bEMY, Macce peareHTOB WM MPOAYKTOB PEaKIUHU 110
aIrOpUTMY.

IInaHupoBaHKE U OCYILIECTBIIEHUE HA ITPAKTUKE XMMUYECKOI0 KCIIEPUMEHTA U
HaOJIOIEHNS TI0J] PYKOBOACTBOM YUHTEIS.

DopMyJIMPOBaHUE BBIBOJIOB 110 PE3YJIbTaTaM 3KCIIEPUMEHTA C UCIIOJIb30BaHUEM
OIIOPHBIX CJIOB.

®DopMynrpoBaHUE € TIOMOIIBIO NIEJArora v BHIMOTHEHUE IPaBUil 0e30MaCHOM
paboThl B 1a00paTOPHH TPH MCIIOIb30BAHIMH XMMHUYECKOH ITOCY/IbI U
00opyI0BaHUS.

Hcnonbs3oBaHue NpH BHITIOTHEHUH y4eOHBIX 3aJJaHUN U B TpOLIEcCe
HCCIIEI0BATENBCKON 1EATENbHOCTH HAYYHO-TOMYJISIPHOM JINTEPATYPbl XUMUYECKOIO
coJlep>KaHusl, CIIPaBOYHbIE MAaTEPHAIIBIL, pecypchl MIHTEpHETa, OCYIECTBIIEHNE
BBIOOpA O] PyKOBOICTBOM HACTaBHHUKA.

BricTpanBanue pa3BEpHYTHIX NHCBMEHHBIX M YCTHBIX OTBETOB C OIIOPOH Ha
WH(POPMAIUIO U3 yYeOHHKA U CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHOE MCIIOb30BaHUE
M3Y4YEHHOI0 ITOHATUHHOIO anmnapara Kypca XMMUU € UCIIOJIb30BAaHUEM I1JIaHA,
OIOPHBIX CJIOB, AJITOPUTMA.

Pasznen 3. BeliecTBO M XMMHUYecKHEe peakunu, 44

Tema 10. Xumnueckue
peaknuu. OCHOBHBIE
3aKOHOMEPHOCTH

XHMHUYECKHX peaKkuuii
(49)

*TloHsITHE O CKOPOCTH XWMHYECKOH peakinu.
@DaKTophl, BIUAIONIME HA CKOPOCTh XUMHUYECKOH

peaKiunu. IlonsTne () TOMOI'CHHBIX nu
TeTCPOrcHHbIX peaKuusiIx.
06paTI/IMI>IX n H806p aTUMBIX XHUMHYCCKUX

PaCKpBIBaTL CMBICJT U3Yy4a€MbIX TIOHATHH U IIPUMCHSATD 3TU IMOHATHA ITPU OITUCAHUHN
CBOMCTB BCHICCTB U UX HpeBpaHIeHHfI.
KJ'IaCCI/I(I)I/ILII/IPOBaTB XUMHUYCCKHEC PCAKIIUU ITO PA3JIMYHBIM IPHU3HAKAM.

[lonsiTne 00 YcraHaBIMBaThH 3aBUCUMOCTh CKOpPOCTH XHUMHUYECKOH PCaKkiun OT pa3IMIHbIX

(haKkTOpOB MO PYKOBOICTBOM YUHTEIIS.
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peaknusix. [ToHSITHE 0 XUMUYECKOM PaBHOBECHH.
CMmerieHne XMMUYECKOro paBHOBecHs. DakTopsl,
BJIUSIOIINE HA CKOPOCTh XMMHYECKON PEaKIUU U
MMOJ0KEHNE XUMHYECKOTO paBHOBECHSI.
Knaccudukanuss XUMUYECKUX  pEaKIUd IO
pa3HbBIM OCHOBaHHAM.*

[I[porHO3UpPOBaTh BO3MOKHOCTHU MPOTCKAHUS XUMHUECKUX MTPEBPAIIICHUN B pa3TUYHBIX
YCIIOBUSIX MOCIE MpelBapUTENBHON paOoThI.

DripenensiTb OKUCIUTENb U BoccTaHOBUTENL B OBP.

CocTaBnsTh AMEKTPOHHBIN OaTaHC PEaKIHH.

HpOI/ISBOIlI/ITI) BBIYUCIICHHUA 110 XUMUYCCKUM YPABHCHUAM I10 aJITOPUTMY.

BelcTpanBaTh pa3BEPHYTHIC MUCbMEHHBIC H YCTHBIE OTBETHI C OMOPOH Ha HH(OPMALIUIO

u3 y‘-IC6HI/IKa " CIIPaBOYHBIX MAaTCPUAIOB, I'PAaMOTHO HMCIIOJIbL30BAaTh H3y‘[eHHbII7[

MOHATUIHBIN almapaT Kypca XUMHHU I10CIIE IIPEABAPUTENILHOIO CTPYKTYPUPOBAHUS

Marepuaia.

Hcnonb30BaTh HpH BBITOJHESHUH YUE€OHBIX 3aJIaHUM U B IIPOLIECCE

HCCIIeIOBATENILCKON AATENbHOCTH HAYYHO-TIOMYIISIPHYIO TUTEPATYPY XUMHUECKOTO

COJIepKaHusl, CIpaBOYHBIE MaTepHalbl, pecypchl IHTepHeTa Tociie KOHCYIBTAIIH C

NeJIATOTOM.

PaCKpBIBaTI) CMBICJT U3y4a€MbIX HOHS[TI/II71, a TaK)X€ CMBICJI TCOpHUHN SHeKTpOHHTquCKOﬁ

JUCCOLIMALMY C OLIOPON HA CXEMBI.

DOBIICHIATD TPUYUHBI DIIEKTPOIPOBOTHOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO TIE€arora.

CocTaBnsATh ypaBHEHUS TACCOIMAIINH KUCIIOT, IIEIOYeH U CONeH, ITOTHBIE 1

COKpalIéHHbIE HOHHBIE YPABHEHUS XUMUYECKUX PEakuii HOHHOTO OOMeHa.

[[maHrpOBaTh U OCYIIECTBIIATH HA MPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI, TIPOBOIUTH

HaAOIIO/IeHNs, JIeJIaTh BBIBOJIBI 110 PE3yIbTaTaM dKCIIEpUMEHTA MOcCiie

MPENBAPUTEITHHON PAOOTHI.

CrnemoBaTh mipaBmiIaM 0€301acHOM pabOoTHI B JIAOOPATOPHH ITPH UCTIOTH30BAHIH

XUMHYECKOH MTOCYABI M 000pYIOBaHUS O KOHTPOIJIEM Tearora.

[I[pon3BOANTE BHIMHUCICHUS [T0 XUMHUECKIM YPaBHEHHUSIM.

BricTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE U YCTHBIE OTBETHI C OMOPOH Ha WH(HOPMAIIHIO

13 yueOHMKA 1 CIIPaBOYHBIX MaTepPHAIIOB, TPAMOTHO HCITOJIB30BaTh U3ydEeHHBIN

MOHATUHHBIN amlmapaT Kypca XUMHH TTOCJe MPeIBaAPUTEIHHOIO CTPYKTYPUPOBAHUS

MaTepuaia.

Hcnons30BaTh Tpy BRITOTHEHUH YUEOHBIX 3aJaHUH U B TIPOIIECCe

MCCIIEZIOBATENbCKOM NEATENFHOCTA HAyYHO-TIOMYIISIPHYIO TUTEPATYPY XUMUIECKOTO

COJIepKaHUs, CIIPABOYHBIE MaTEePHAIBI, pecypchl HTepHETa Mmocie KOHCYIbTAINH C

MeIaroroM

9 KJIACC
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(2 4 B HEnemnto, Beero 68 u)

IIpumepHbIe TEMBI,
PackpbIBaIUe JAHHbIN
pasaes nporpaMmMel,

U KOJIMYEeCTBO 4acoB,
OTBOAUMOE HA X
U3y4yeHHe

OcHoBHOE coaepkaHue

OCHOBHBIE BH/IBI IeSITEILHOCTH
odyuyarommxcst

Paznen 1. BemecrBo u xumuueckue peakuun (104)

IToBTOpPEHME U
yriayojaeHue 3HAHU A
OCHOBHBIX pa3/iesioB
Kypca 8 kiaacca

(10 9)

ITepuonmueckuii 3akoH. Ilepuonuueckas cucrema
xuMu4deckux sjaemeHToB J[. 1. Menpaeneena.
Crtpoenne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XMMHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX
EpUOa0B, Kajivud, KaJIbIIUA U UX

COEIMHEHUH B COOTBETCTBUH C MTOJIOKEHUEM
3JIEMEHTOB B IEPHOANYECKOI CUCTEME U CTPOEHUEM
UX aTOMOB.

Krnaccugukanys 1 HOMEHKJIaTypa HEOpraHMYECKUX
BemecTB (MeKIyHApOIHAS U TPUBHAIIBHAS ).
XHUMHUYECKHAE CBOMCTBA BELECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHWYECKUX COEANHEHHM.
I'enernyeckas CBsI3b HEOPraHMUECKUX BELIECTB.
CrpoeHue BeliecTBa: BUIbl XHMHUYECKOH CBSI3H U
THITB KPUCTADTMIECKUX PEMIETOK. *3aBHCHUMOCTh
CBOMCTB BEIIECTB OT UX CTPOCHUS. ™

XUMHUYECKUE PeaKUH. Kiaccu(puraus
XMUMHAYECKUX PEAKIHil 10 Pa3IMuHBIM OCHOBAHHSIM.
Teopus 371EKTPOIUTHIECKON JUCCOLUALIAN
JdemoHcTpanun

1. Mogenu KpucTaaInuecKuX peréTok
HEOPraHMYECKHX BELIECTB.

2. KopotkonepronHas ¥ JUIMHHONIEpHOAHAST (POPMBI
[leproauueckoit cuCTEMBbl XMMUYECKHX 3JIEMEHTOB
. U. Menneneea
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XapaKTepI/I3OBaTI) XUMUYCCKHEC DJIEMECHTHI IIEPBBIX TpéX MEpUoa0B, Kajlrsid U
KaJIbLIKS 110 UX nosiokeHuto B [lepuoguueckoii cucreme 1. 1. Menaeneesa ¢
OIOPOM Ha aJTOPHUTM.

KrnaccudunmpoBaTh 1 Ha3bpIBaTh HEOPTAaHWYECKUE BENECTBA U3YUCHHBIX KIIACCOB C
OIOpOH Ha CXeMY, TaOIIUIly paCTBOPUMOCTH.

OnuceiBaTh o6m1/1e XUMHYECKHE CBOMCTBA BCUICCTB pa3JIMYHbIX KJIaCCOB,
HOATBEPKAATh CBOICTBA IPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUH XUMUUECKUX
peaKkIui ¢ Onopoi Ha CXeMy.

Omnpenensite BUA XUMHUECKOH CBSI3U U TUII KPUCTAJUINYECKON PEIIETKH BELIECTBA C
OMOpOI Ha CXEMY.

[IporHo3npoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUS IOCIIe
IPEABAPUTEIBHOIO pa3oopa.

BricTpanBaTh pa3BEpHYTHIE MNCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
uHGOPMAIIO U3 y4eOHHMKA U CIIPAaBOYHBIX MAaTE€pHAJIOB, IPAMOTHO HCIIOIb30BaTh
W3Y4YCHHBIA MOHATUIHBINA annapaT Kypca XUMHH.

Vcnonp30BaTh npy BEITOJIHEHNH YUeOHBIX 3alaHUN U B IIpoLiecce
HCCIIEIOBATENILCKON AEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XHUMHYECKOTO COAEpKaHus, CIpaBOYHbIE MaTepualbl, pecypchl MHTepHeTa mox
PYKOBOACTBOM Ilefiarora.

PackpbIBaTh CMBICT TEOPUH MEKTPOIUTUIECKON qucconnanyuu. OObSICHATD

IMPUYIHUHBI SJICKTPOIIPOBOAHOCTU BOAHBIX PACTBOPOB,
CocTaBniaTh YpaBHCHUA AMCCOLIMAINU KUCIIOT U HleHO‘leﬁ, MOJIHBIC 1 COKPAIIICHHBIC
XUMHUYCCKUC YPABHCHUA XUMHUYCCKUX peaKHI/Iﬁ HOHHOI0 OOMeEHa.




[Ipaktuyeckas padora Ne§ «Peakiiuu HOHHOTO
oOMmeHay

[Ipaktuyeckas padora Ne 9 «KauecTBeHHBIC
peaKIuu Ha NOHBI B pacTBope'.

Kontponbhas pabora Ne6 «DnekTpoiauTuieckas
JICCOLTUATTHSI

Paznen 3. Hemeramibl u ux coequHeHus (24 1)

Tema 3. O0mas
XapaKkTepucTHKA
XMMHUYeCKHX 3JIeMEHTOB
VIIA-rpynnsl. I'anorensl
(4 4)

OO0mas xapakTepucTHKa raoreHoB. OcOOEHHOCTH
CTPOCHHSI ATOMOB ATHX 3JIEMCHTOB, XapaKTCPHBIC
JUTSL HUX CTereHu okuciieHus. CTpoeHue u
(u3nUecKre CBOMCTBA MPOCTHIX BEIIECTB —
raJioreHoB. XMMHYECKHE CBOMCTRA Ha MpUMepe
xJiopa (B3auMOJICHCTBHE C METAJLIAMH,
HEMETAJIAMU - BOJIOPOJOM U KHUCIIOPOIOM,
*menoyamu*). Xmmoposogopos. CosistHast KHCIIoTa,
XUMHYECKUE CBOICTBA, *MONIy4eHne™,

OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHNH CBOWCTB HEMETAIIIOB U HX
COEIMHEHWH B MpeJieiax MalIbIX MEPHOIOB U TIaBHEIX moarpym lleproandeckoit
CUCTEMBI XUMHUUECKHUX JIEMEHTOB C YUETOM CTPOSHHUS UX aTOMOB C
HCIIOJIBb30BAHUEM CXEMBI.

XapakTepu3oBaTh PU3NIECKHE M XUMHUIECKUE CBOMCTBA MPOCTHIX BEIIECTB
raJioreHoB (Ha TpuMepe XJI0pa) U CIIOKHBIX BEIIECTB (XJIOPOBOOPO/A, XIOPHa
HATpUs), CIIOCOOBI X TIOTYYEeHHUS, IPUMEHEHNEe U 3HAaUeHUE B TIPUPOJIC U KU3HU
YeNoBeKa T0CIIe CTPYKTYPUPOBAHKS MaTepraa.

OnpenensiTe TaJIOTeHUI-MOHBI B PACTBOPE C HCITOIF30BAHUEM TAOIHUIIEI
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npuMeHeHmne. KauecTBeHHBIE peakIuy Ha
raJioreHuI-uoHkl. *JIeficTBue xJiopa u
XJIOPOBOJIOPO/Ia Ha OPTaHM3M YelloBeKa. ™
Baxwuelime XJ1I0puabl U UX HAXOKICHUE B
MIPUpPOJIE.

JdemMoHcTpanun

BI/IILCOMaTepI/IaHLK TaJIOr€Hbl U UX COCIUMHCHUA.
OO0pas31bl XJIOPHUIOB.

JlabopaTopHble U MPaKTHYECKHE PAdOTHI
JlabopaTOpHBIH OIBIT:

PacrnioznaBaHue XJ10pu/I-HOHOB.

"XapakTepHble peaKLM1 Ha aHUOHBI "

[ImanupoBaTh U OCYIIECTBIISATH HA MMPAKTUKE XUMHUECKUE IKCIIEPUMEHTHI, TPOBOUTH
HaOII0ICHSI, IeNIaTh BHIBOABI MO Pe3yiIbTaTaM dKCIIEPUMEHTA IocTe
npeBapUTEIbHON paboTHI.

CrnenoBath npaBuiiaM 0e30MacHOi paOdoThHI B 1aOOPaTOPHUM MTPU UCIIONB30BaHIH
XUMHYECKOH OCYABI U 000pYAOBaHUS M0J] PYKOBOJICTBOM IT€Aarora.

BricTpauBaTh pa3BEpHYTHIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM HA
WHPOPMAIIIO U3 y4eOHHKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO UCIIOB30BATh
W3Y4YECHHBIN ITOHSATUIHBIN annapaT Kypca XUMHH.

Hcnonb30BaTh MpH BHITOTHEHUH YUeOHBIX 3alaHUH M B TIpoIiecce
UCCIIE/I0BATENILCKON AEATEIbHOCTH HAyYHO-IIOMYJISIPHYIO JIUTEPATypy
XUMHYECKOT0 CO/IEpKaHus, CIIpaBOYHbIE MaTepHallbl, pecypcsl HTepHeTa

Tema 4. O0masn
XapaKTepUCTHKA
XHMHYECKHX JJIEMEHTOB
VIA-rpynnsl. Cepa u eé
coequHenus (5 1)

OO6mras xapakTepucTHKa 3JeMeHTOB VIA-Tpynmsl.
Oco0OEHHOCTH CTPOCHHS aTOMOB THX 3JIEMEHTOB,
XapaKTCPHBIC MJI1 HUX CTCIICHU OKUCIICHUS.
Crtpoenue u HU3NUECKHE CBOMCTBA MTPOCTHIX
BEIIIECTB — KHUCIIOPOAA U CEepHI.

AstotportHbie MOAUGUKAITUN KACIOPOa U CEPHI.
Xumudeckre cBoicTBa cepbl. CepoBoIopo,
cTpoeHune, Gu3nIeckne 1 XUMUYECKHE CBOMCTRA
(KUCIOTHBIC 1 BOCCTAHOBUTENBHBIC). OKCHIBI CEPhI
KaK TPEeICTaBUTENN KACIOTHBIX OKCHIOB. CepHas
KHCTI0Ta, (PU3NIECKHe M XUMUIECKHE CBOUCTBA
(obmme Kak MpeacTaBUTENs Kilacca KHCIOT

u crieruuyaeckue), npuMeHenne. CepHucTas
KHCTIOTA.

*XUMHUYECKUE PeaKINH, JISKAIIE B OCHOBE
MIPOMBIIIUIEHHOTO CITOC00a ITOTyYeH s CEpHOI
KucToThL. * CoJ¥ CEpHOI KUCIIOTHI, KAaYeCTBEHHAS
peaxmus Ha cynb(haT-uoH.

Haxoxaenue cepel 1 €€ COeMHEHUI B IPUPO/IE.
*XuMHYecKoe 3arps3HeHNe OKPYKAIOIIer Cpe/Ibl
COCIIMHEHUSIMU CePBI (KUCIOTHBIC JTOXK/TH,
3arps3HeHre BO3/IyXa U BOMOEMOB), CITOCOOKI €ro

OOBACHATE 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-
TPYIIIBI U UX COCTUHEHUI
C Y4E€TOM CTPOEHHS MX aTOMOB C OMOPOi Ha cxemy "3MeHeHne paanycoB B
noArpymnmax".
XapakTepu3oBaTh (pU3NICCKIe
Y XMMHUYECKHE CBOMCTBA MTPOCTOI0 BEIIECTBA CEPHI U €€ COCTMHEHUM
(cepoBOaOpPOIa, OKCHIOB CEPhI, CEPHOM KHCIIOTBI, CYIb(HaTOB), CIIOCOOBI X
TIONTyIeHHSI, IPIMEHEHNE U 3HaYeHHE B IPUPOJIE U KU3HHU YEIOBEKa C OMOPOH Ha
CXEeMY H TUTaH.

OnpenensTe HaMU4HE CyIb(GaT-HOHOB B PaCTBOpE.

OOBACHATH CYIIHOCTH SKOJIOTHYECKHIX MPOOIIEM, CBSI3aHHBIX C MepepadoTKOi
COEIMHEHUH CepHhI IToCTe CTPYKTYPHUPOBAaHUS MaTepHaa.

[ImarnpoOBaTh M OCYIIECTBISATh HA MPAKTHKE XUMUIECKHE SKCIIEPUMEHTHI, TPOBOIUTH
HaOJIOIEHS, JETaTh BHIBOJBI TI0 pe3yabTaTaM SKCIEPHIMEHTA.

CrnenoBaTh mpaBuiIaM 0e30macHoOi padoThl B T1a00paTOPHH MPH HCIIOIB30BAHUT
XUMHYECKOU TTOCYABI M 000pYIOBaHUS IO PYKOBOJICTBOM II€Aarora.

[Ipon3BoANTE BEIMUCIEHHUS IO XUMHYECKHM YPABHEHUSM TI0 aTOPUTMY.

Hcnonp30BaTh IpU BHITOTHEHUH YUeOHBIX 3aJIaHUIA TEKCTH yueOHUKa, CIIPAaBOYHEIE
matepuansl (Ilepuonnyeckyro cucteMmy xuMmudeckux dnemenToB . U.
MenneneeBa, TabIUILy PaCTBOPUMOCTH KUCIIOT, OCHOBAaHUH U COJIEl B BOJIE,
AIEKTPOXUMHYECKUH PSJT HAPSHKEHUH METaJLIOB).

Hcnonp30BaTh IpH BHITOTHEHUH yae0-

HBIX 33JIAHAN U B TIPOIIECCE UCCIIENOBATEIHLCKON A TENFHOCTH HAYYHO-TIOMYIISIPHYTO
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MpeAOTBpaLICHHs. *

JdemMoHcTpanun

Komnnexmuu (BuaeomaTepuanl): cepa u e
COEJIMHEHU.

OOyrimBanue caxapa 1moj AeiCTBUEM
KOHILIEHTPUPOBAHHON CEPHOW KUCIIOTBHI.

JlabopaTopHble U MPaKTHYECKHE PA0OTHI
JIabopaTopHBIE OIBITHI:

OO6HapysxeHne cylb(haT-HOHOB.

BzaumoneiicTBue pa30aBiIeHHON CEpPHOM KUCIOTHI
C HUHKOM. Burumnciienus

I10 YpaBHCHUAM XUMHWYCCKUX peaKum‘/'I;

JIUTEPATYPy XMMHUYECKOTO COJIEP>KAHMS], CIIPABOYHbIE MATEPUAJIBI, PECYPCHI
Hurepuera
I10CJIE KOHCYJIBTALUU C IIEAArOroM

Tema 5. O6mast
XapaKkTepucTHKA
XUMHYECKHUX YJIeMEHTOB
VA-rpynnbl. A30T,
docdop u ux coequHeHuA
(79)

OO0mras XxapakTepuCTHKa 3JIEMEHTOB V A-TPYIIIIBI.
OcoOEHHOCTH CTPOCHHS aTOMOB THX JJIEMEHTOB,
XapaKTepHBIE I HUX CTEIeHN OKHCIICHUSI.

A30T, pacpocTpaHeHUe B IPUPOJIe, PU3NUECKUC H
XUMUYECKIE CBOMCTBA (B3aNMOJICHCTBHE C
MeTaJUIaMH U HEMETaJJIaMH - KHCIIOPOAOM U
BozopoaoM). KpyroBopot azora B mpupoze.
AMMHaK, ero pu3nuecKue 1 XUMHUIECKAE CBOHCTBA
(oxucieHre, OCHOBHBIE CBOMCTBA BOAHOTO
pacTtBopa), *momydenue™ u npumerenne. Conn
aMMOHUS, NX (PU3NYECKHE U XHMAYECKHE CBOMCTBA
(pa3nokeHne, B3aUMOIEHCTBHE CO MIEI0YaMu),
npuMeHeHne. KauecTBeHHas peakiiysi Ha HOHBI
AMMOHUHI.

A3OTHasI KHCIOTa, €€ (PU3NYECKIE i XUMHIECKIE
cBolicTBa (00IIMe KaK MPEACTABUTEINS Kilacca
KHCTIOT ¥ crienuudeckre). A30THUCTast KHCIIOTa.
Hcnons3oBaHue HATPATOB U COJIEH aMMOHHSI B
KauecTBe MUHEPaJIbHBIX YIOOPEHHIA.
*XuMU4eCcKoe 3arpsi3HeHIe OKPYKAIOIIEH Cpebl
COCIMHEHUSIMHU a30Ta (KUCIOTHBIE TOMKIH,

OOBACHATH 00IIME 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB 3JIEMEHTOB V A-TPYIIITHI
Y UX COEIMHEHUHN C YUETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh PU3NIECKUE M XUMHUECKHE CBOMCTBA IIPOCTHIX BEIIECTB a30Ta U
dhochopa 1 ux coequHEeHN (aMMHaKa, Cojiel aMMOHHMSI, @30THOM KHCJIOTBI,
HUTpaToB, okcuaa Gochopa(V) u dhochopHoit KUCIOTHI, PochaToB), CIIOCOOBI KX
MONTyYeHHsI, IPIMEHEHNE U 3HaYCHHE B TIPUPOJIE U KU3HU YEIOBEKa C
WCIIOJIH30BAHUEM CXEMBI.

OrmpenensaTe HOHBI aMMOHUS M (hocaT-HOHBI B pacTBOPE C UCIIOIBE30BAHUEM
Ta0OmuIe! " XapaKTepHble peakIni Ha KATHOHBI U aHUOHBI".

OOBACHATH CYIIHOCTH SKOIIOTHYECKUX TPOOIIEM, CBA3aHHBIX C HAXOXKICHUEM
coequHeHnH a3oTa u dochopa B OKpyKaroIiei cpere.

[InaampoBaTh U OCYIIECTBIIATH Ha MPAKTUKE XUMUIECKHE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIFOIEHUS, IENIaTh BBIBOABI IO PE3YNIbTaTaM 3KCIIEpH-MEHTA.

CrnenoBaTh mpaBuiIaM 0e30macHON padOTHI B 1a00OpaTOPHH MIPH UCIIOIB30BAHIH
XUMHYECKOU MTOCYABI 1 000pyIOBaHUS.

[Ipon3BoANTE BEIMHCICHUS 110 XUMHUYECKUM YPaBHEHUSM.

Hcnonp30BaTh IpyU BHITOTHEHUH YUeOHBIX 3aJITaHUIA TEKCTH yueOHUKa, CIIPABOYHEIE
MaTepHuabl (IEPUOTNIECKYI0 CUCTEMY XUMUYeCKUX 3eMeHToB /1. U.
MenpneneeBa, TabIUIly PACTBOPUMOCTH KUCIIOT, OCHOBaHUH U COJIel B BOJIE,
ANEKTPOXUMHYECKUH PSJT HATIPSHKEHUH METaJUIOB ).

Hcnons30BaTh Npy BRITOTHEHUH YUEOHBIX 3aJIaHUI U B TIPOIIECCe
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3arpsi3HEHKUE BO3/1yXa, MOYBbI U BOIOEMOB). *
®docdop, *amnorponHsie MoaupUKATUH
dhochopa*, pusndeckue 1 XUMUIESCKHUE CBOHCTBA
(B3amMozieiicTBIE ¢ MeTaIaMH, HEMETaJIaMH,
*KOHIICHTPUPOBAHHOHM a30THOW U CEpHON
KHCIIOTaMu).*

Oxcun pocdopa(V) u dochopHas kuciora,

(1)I/I3I/I‘IGCKI/IG 1 XUMHYCCKUEC CBOﬁCTBa, IMOJIyuCHHE.

KauecrBennas peaxiust Ha GpocdaT-HOHBI.
HUcnonbzoBanue GpochaToB B KauecTBe
MHUHEpAIbHBIX YI00peHHi. 3arpsa3HeHue
MPUPOAHBIX BOAOEMOB ocdaramu.
JdemMoHcTpanun

Komnekiuu: dochop u ux CoeMHEHUS.
BzaumonelicTBue KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTBI C MEJBIO.

JlaGopaTopHble M MpaKTHYeCKHe PadoThI
JlaGopaTopHBIEC ONIBITHI:

1. BaumopeticTBrE coieil aMMOHUS € MIENOYBIO.
2. O3HaKoMJIEHHE C 00pa3laMy a30THBIX U
(hocdopHBIX yIOOpEeHUA.

[IpakTrueckas padora:

Ne 10. [Nomyuenne ammmuaka, H3y4eHHE €ro
CBOIICTB.

Bviuucnenusn
— TI0 YpaBHEHUSAM XHUMHUYECKUX PeaKInui

HCCIIEZIOBATENBCKOM IEATENbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPy
XUMHYECKOTO CO/IEpKaHus, CIIpaBOYHbIE MaTepHalibl, pecypchl IHTepHeTa mocie
KOHCYJBTAIIUHU C TIEAarorom
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Tema 6. O0masn
XapaKTepuc-

THKA XUMHYeCKUX
3jeMeHTOB IVA-rpynnsl
Yraepoa u KpeMHHI M HX
coelMHEeHus!

(81)

VYraepon, annotponHsie Moaupukanuu (rpadurt,
anMas), pacpocTpaHeHHe B IPUPoe, PU3HUECKUe
U XUMHUYECKHE CBOMCTBA. AscopOuus. KpyroBopor
yriaepojia B IpUpo/Ie.

Oxcunpl yriepona, ux Gpuandeckne 1 XUMUIECKHe
CBOMCTBa (B3aMMOJICIICTBUE C METAIIIAMH,
HeMeTaJIaMU, *KOHI[EHTPUPOBAHHOMN a30THOH 1
CEpHOI KHUCIIOTaMM)*, UX JICHCTBUE HA KUBBIC
OpPTaHMU3MBI, *NOTy4eHne™ U IpUMEHEHHE.
*IJKOJIOrHYECKHUE MTPOOJIEMBI, CBA3aHHBIC C
okcunoM yraeponaa(I'V); runoresa rinodaasHOTO
MOTEIJICHHUS KIIMMaTa; MapHUKOBBIH dQQeKT.™
VYronpHas KHCIOTa U €€ Colu, X Qu3ndecKue u
XUMHUYECKUE CBOWCTBA, noIyueHUe U IPUMEHEHUE.
KauecTBennas peaxiysi Ha KapOOHAT-HOHBI.
*Mcnonp3oBanue kKapboHATOB B OBITY, MEIUIIHHE,
MPOMBIIIIEHHOCTH, CEITbCKOM X03sHCTBE. *
KpemHwuid, ero ¢hpu3ndeckne 1 XUMAYIECKIES
CBOICTBA (Ha MpUMepe B3aUMOICHCTBHSI C
METaJUIAMH U HEMETAJUIAMH ), *TTOJTyICHHE U
IIPUMEHEHHE B IEKTPOHUKE. *

*CoenuHECHHS KpeMHUS B ipuponae. Oomue
npencraBieHus 06 okcuae kpemausa(IV) u
KpeMHueBoi kuciore. CUIMKAThL, UX
HCIOJIb30BaHKE B OBITY, MEJULIMHE,
MPOMBIIUIEHHOCTU. Baxk-Hel1ue cTpouTenbHbIe
MaTepHabl: KepaMHKa, CTEKIIO, LIEMEHT, OCTOH,
xene300eron. [Ipobmemsr 6e30macHOrO
HCIOJIB30BaHMS CTPOUTEIBHBIX MAaTEPUATIOB B
[IOBCEAHEBHOM XU3HU.* JleMOHcTpanum

Mopneny KpHCTaJUIMYECKUX PEIETOK aaMasa,
rpadwura, MONEKyIbI pysiepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB
aKTHBUPOBAaHHBIM yTiiéM. [IpoTuBoras.
Buyieomarepuansl: cuimkaTHas IPOMBIIIIEHHOCTb.
Mopenu MOJIeKysT OpraHUYeCKHUX BEIIECTB.
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OOBsICHATH 001IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JeMeHTOB [VA-
TPYHNBI M UX COENNHEHHUH ¢ yUETOM CTPOEHHUS UX aTOMOB.

XapakTepn3oBaTh GU3NUECKHE U XUMHUECKHE CBOICTBA IPOCTHIX BELICCTB
yriaeposa ¥ KpeMHUS M UX COeIMHEHHUH (OKCHIOB YIIepo/a, YrodbHON KUCIIOTHI,
KapOOHATOB, OKCHJIA KPEMHHS, KPEMHHEBOW KUCIIOTBI, CHIIUKATOB), CIIOCOOBI UX
IMMOJIy4uCHUs, IPUMCHCHNUE U 3HAUYCHHUEC B IPUPOAC U KU3HHU YCIIOBCKA.

Onpenensath KapOOHAT- U CUIMKAT-

MOHBI B paCTBOPE.

OOBACHSITD CYHIHOCTb 3KOJIOT'MYECKUX HpO6J'I€M, CBA3aHHBIX C HAXO0XJICHUEM
YIIEKUCIIOro ra3a B OKpYXKalollen cpese.

HHaHI/IpOBaTB 1 OCYHICCTBJIATH Ha MPAKTUKE XUMHUYCCKUE OKCIICPUMECHTHI,
IIpoBouTh HAOMIONEHYSI, JIETIATh BHIBOBI IO PE3yJIbTaTaM dKCIIEPUMEHTA ITOCIIE
MIpeaBapUTEIHHON PaOOTHI

CrnenoBaTh nmpaBuiiaM 6e30macHON padOTH B 1a00paTOPHH MPH WCIIOIB30BAHUH
XUMHYECKOW MOCY bl M 000PYIOBaHHUSL.

Hcnonp30BaTh pH BRITOJTHEHUH YUeOHBIX 3aIaHUI TEKCTH yueOHNKa, CIPaBOYHBIE
matepuansl (Ilepuoanyeckyro cucteMy XuMHUYeCKuX dyeMenToB /1. U.
MemnpeneeBa, TabIUITy paCTBOPUMOCTH KHCIIOT, OCHOBaHUH U COJICH B BOIE,
JJEKTPOXUMHUECKUN PsIJl HAIIPSDKEHUH METaJlIOB) [10CIIE KOHCYIbTALUH C
HeIarOrOM.

Hcnonp30BaTh IpU BEIIIOJIHEHUH YueOHBIX 3alaHUH U B IIpoliecce
HCCIIE/IOBATENILCKON AEATEIbHOCTH HAyYHO-IIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOT0 COJEPIKaHus, CIpaBOYHbIE MaTepualbl, pecypchl MHTepHeTa




JlaGopaTopHble M MpaKTHYeCKHe PadoThI
JlaGopartopHusblii onbIT: KadecTBeHHas peakuus Ha
kapOoHaT-voH. [IpakTuyeckue pabOTHI:

Ne 11. [1omydenue yriaekuciaoro ra3a u U3ydeHue ero
CBOJCTB.

No 12. Pemenue skcriepuMeHTaIBHBIX 337124 110
Teme «Hemerammnry.

BbluncjieHusl 110 YpaBHEHUSIM XUMHYECKUX
peakuuii
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Pazpen 2. Merauibl 1 ux coegqunenus (20 u)

Tema 7. O0u1ue cBOiCTBA
METALJIOB
(4 4)

OO1m1as XxapakTepruCTHKa XUMAYECKUX DJIEMEHTOB
— MCTAJIZIOB HAa OCHOBAHHH HX ITO0JIOKCHUS B
Ilepuognyeckoi cUCTEME XUMUYECKHUX 3JIEMEHTOB
. N. MenneneeBa u crpoenust atromMoB. CTpoeHue
MeTaJlIoB. MeTtainyeckast CBsI3b U METaIH4YecKas
KpUCTAJUTHYECKast penIéTKa. DIeKTPOXUMUICCKUI
PpAL HanpsDKEHUM MeTauioB. @U3NUYECKUe U
XUMUYECKHE CBOMCTBA METAIIIIOB
(B3amMoOJIeeCTBUE C KUCIOPOJIOM, BOJIOM,
KHACIOTaMu). *O01pe crocoObl MoyYeHus
METaJlJIoB. ™

*TIoHsiTHE O KOPPO3WN METAJUIOB M OCHOBHBIE
CHOCOOBI 3aIUTHI 0T Koppo3un. CrriaBsl (CTamb,
YYyT'yH, AIOPATIOMUHHAN, OPOH3a), NX TIPUMEHEHNE B
OBITY W TIPOMBIIIUICHHOCTH. ¥

JdemoHcTpanuu

O3HakoMIIeHHE ¢ 00pa3IaMH METaJIOB U CILIABOB,
1X (PU3NIECKUMHU CBOWCTBAMHU.

Mojenu KpucTalIInyecKuX pemeEToK METaIIoB.
Buneomarepnaisl: KOppO3HUI METAIIIOB.

JlabopaTopHble U MPaKTHYECKHE PadOThI
JlaGopaTopHBIC OIBITHI:

O3zHakoMIIeHHE C 00pa3IaMHt CIIAaBOB METAJIIOB.
3aBUCHMOCTH CKOPOCTH PEAKITUH METaIa C
KHCIIOTOH OT MIPUPOJIBI METaIIA.

Brerauciaenus
10 YPaBHEHHUSM XUMUYECKUAX PEaKIUi.

PackprIiBaTh CMBICI H3y4aeMbIX IIOHITUM U IPUMEHSTH 3TU IOHATUS IIPU ONIUCAaHUU
CBOICTB BEUIECTB U UX MIPEBPALLECHUI.

OOBsICHATH 00LIHME 3aKOHOMEPHOCTH B M3MEHEHHUN CBOMCTB AJIEMEHTOB-METAJUIOB U
UX COEIUHEHUH C Y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu30BaTh CTPOCHHE METAILIIOB, 00IIHE (PU3UMUSCKHE U XUMUYCCKHE
CBOWCTBA METAJUIOB.

XapakTepu3oBaTh 00IIE CIOCOOBI TTOIYYEHHS METaJNIOB MOCIE CTPYKTYPHPOBaHUS
Marepuana.

CrnenoBaTh npaBuiiam 6e3omacHol paboTHI B 1a00OPaTOPUH MTPU UCIIONB30BAHUH
XUMHYECKOW MOCY/IbI M 000PYAOBaHMS.

IIpou3BoANTE BEIYMCIEHHS 10 XUMUYECKUM YPABHEHUSIM.

Hcnonp30BaTh MpH BRITOJTHEHUH YUeOHBIX 3aJlaHUI TEKCTH yueOHHKA, CIIPABOYHbBIE
matepuansl (Ilepuoanyeckyro cucteMy XuMHUYeCcKuX 3yeMenToB /1. 1.
MenneneeBa, TabIUIy paCTBOPUMOCTH KHCIIOT, OCHOBaHUI U COJIel B BOJIE,
3JIEKTPOXUMHUYUECKUHN PSIIT HAIPSHKEHUH METaJUIoB).

Vcnonp30BaTh NpU BEIIOJIHEHUH YUEOHBIX 3alaHUH U B IIpoLiecce
UCCIIEZ0OBATENBCKON NEATENIBHOCTA HaydYHO-TIONYJSIPHYIO JINTEPATYPY
XUMHYECKOTO COIEPKaHNUs, CIIpaBOYHBIE MaTEPHAIIBI, pecypchl IHTepHEeTa 1mocie
MPEIBAPUTENBHON KOHCYIBTAIINY C TIEAATOrOM

Tema 8. Ba:xxkneiimue
MEeTALIBI U UX

coeMHEeHUst
(16 a)

Illenounsie meraiuiel. [lonoxeHne B
[leproanueckoii cucTeMe XUMHYECKIX IJIEMEHTOB
. Y. MeHnaeneeBa, CTpOEHHUE aTOMOB.
Haxoxnenue B mpupoe.

dusnveckrne 1 XMMUYECKAe CBOWCTBA (Ha TIprMepe

OOBACHATH 00IIMEe 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3JIEMEHTOB-METAJIIOB B
rpynmnax ¥ uX COeNUHEHNH ¢ y4€TOM CTPOEHUS UX ATOMOB.

Xapakrepr3oBaTh (U3NIECKUE U XUMHUECKHIE CBOWCTBA MPOCTHIX BEIIECTB METAILIOB
Y UX COSTUHEHUH (OKCHIOB, THAPOKCHUJIOB, COJIEH) C OMOPOil Ha CXeMY, CIOCOOBI X
TIONTy4YeHUsl, TPUMEHEeHNE U 3HaAUEHHE B IIPUPOJIE U )KU3HU YEIIOBEKa.
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HaTpus U Kanus). OKCHJIbI U TUIPOKCHU]IBI HATPHSI U
kanus. [I[puMeHeHne meT0YHbIX METAJIOB U UX
COEAMHEHUH.

[IlenouHo3eMeNbHBIE METAJIIIBI MATHUHN U KaJbLIWM,
crpoeHue atoMoB. Ilonoxxenue B Ilepuonnueckoit
CHUCTEME XUMHUYECKUX d1eMeHToB /1. U.
Menpeneesa. HaxoxieHue B npupoze.
DuU3NYECKHE U XUMUYECKHE CBOMCTBA.
Baxxneiimme coequHeHNs KaIblusl (OKCHI,
THIPOKCHI, comn). *JKECTKOCTD BOJIBI U CIIOCOOBI
e€ ycTpaHeHus. ™

Amomunnii. [Tonoxenne B [lepuonuueckoit
cUCTeME XUMHUYECKUX rieMeHToB [I. U.
MenneneeBa, ctpoeHre atoma. HaxoxieHue B
npupoae. Gu3ndeckue 1 XMuMHUYECKUE CBOMCTBA.
AmdoTrepHbIe CBONWCTBA OKCHIA ¥ THAPOKCU/IA.
XKenezo. [Tonoxxenue B [lepuoanueckoit cucreme
xumuueckux saeMenToB J[. 1. Menneneesa,
cTpoeHue atoMa. HaxoxneHue B npupoze.
dusnueckre ¥ XuMH4ecKue cBocTBa. OKCHIbI,
TuApoKcuasl u conu xkemeza(ll)

u xkene3a(Ill): cocras, cBoiicTBa U noayuenue.

JdemoHcTpanuu

BzaumoneiicTBre HaTpus C BOJOMH.

OxpammBaHye TUTAMEHH HOHAMU HATPUS U KaJTHsL.
OxkpammBaHye TUTAMEHH HOHAMH KaJTbITHS.
BzaumoneiicTBrE OKCHIA KaJIbIHS C BOJIOM.
Buneomarepuaisl: TopeHHe Kene3a B KUCIOPOIE H
XJIope.

JlabopaTopHble 1 NpaKTHYeCKUE PA00ThI
JlabopaTopHBIE OIBITHI:

O3HakomiieHHE ¢ 00pa3amMy aTIOMUHHS U €r0
CIIJIABOB.

AmdoTepHbIe CBOMCTBA THAPOKCUIA ATFOMUHUS.
KauecTBeHHbIe peakIui Ha HOHBI KeJe3a.

Pacmo3naBaTh ¢ MOMOIIBIO KaUECTBEHHBIX PEaKInii MOHBI METAJUIOB (MarHus,
AIIOMHHUS, [IMHKA, JKeJle3a, MeH) C UCIOIb30BaHueM TaOIUIbl " XapaKTepHbIe
peaxnuu Ha KaTHOHBI'".

I1maHupoBaTh M OCYIIECTBIATH Ha MIPAKTUKE XUMHUYECKHUE SKCTIEPUMEHTBHI, IPOBOIUTH
HaOII0ICHYSI, IeNIaTh BHIBOABI MO Pe3yiIbTaTaM dKCIIEPUMEHTA.

CrnenoBath npaBuiiaM 0e30MacHoi paOdoTHI B 1aOOpPaTOPHUM MTPU UCIIONB30BaHIH
XUMHYECKOH OCYABI U 000pYAOBaHUSL.

[Ipon3BoANTD BBHIYHCIECHUS IO XUMUUYECKHM YPaBHEHHUSIM.

BricTpauBath pa3BEpHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
WHPOPMAIUIO U3 yYeOHHKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHO UCIIOIB30BATh
W3Y4YECHHBIN TOHSATUIHBIN annapaT Kypca XUMHH.

Hcnonb3oBath Mpy BHITIOTHEHNH YUeOHBIX 3aJIaHUH B B TIpOIIeCcce
UCCJIE/IOBATENILCKON AEATEIbHOCTH HAyYHO-IIONYJISIPHYIO JIUTEPATYpy
XUMHYECKOTO CO/IEpKaHus, CIIpaBOYHBIE MaTepHalIbl, pecypcsl HTepHeTa
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JK€cTrocTh BOJIBI 1 METO/IBI €€ YCTPaHCHHS.
[IpakTuyeckue pabOTHI:

Ne 10. Penrenue skcriepuMeHTaIbHBIX 3a/1a4 110
TeMe «MeTajlib».

Brerunciaenus
110 YPaBHEHHUSIM XUMUYECKUX PEAKIIUI

Pasnen 3. [leppoHavaiibHbie XUMUYECKHUE MTOHATHS 00 OPraHNYECKUX BemlecTBax, 104

Tema 9. IlepBoHadansHbIE
XUMHUYECKUE TIOHIATHS 00
OpPraHHYECKHX BEIECTBAX

OOmue mpencraBieHuss 00  0COOEHHOCTSX
cocTaBa M CTPOCHHUSI OPraHMYECKUX COCAMHECHUUN
yriiepoaa. IlepBoHauasibHble  MOHSATHSA 00
OPraHruYCCKrNX BCIICCTBAX KaK O COCAMHCHUAX
yrieposa (MeraH, 3TaH, STHIICH, alleTHIICH, STaHOl,
TIAIEPUH, YKCycHas kuciora). *Mx cocraB u

XUMHYECKOE CTpOEHHE. Knaccudukarmst
OpPTaHUYECKHUX BelecTs. [lonsTue 0
OMONIOTMYECKH  Ba)KHBIX  BEIIECTBAX: IKHUPax,
Oenmkax, yriaeBogax — W HX pPOIU B JKHU3HU
YenoBeKa. *MartepuanabHOe EIUHCTBO

OpPraHUYECKHX M HEOPTaHMYECKUX COCMHCHHM. *
[IpupoaHbIe HICTOYHHUKH YTIIEBOIOPOIOB (YTOb,
MIPUPOIHBINA Ta3, HeTh), MPOAYKTHI UX
repepaboTKH, UX POk B OBITY U
MPOMBIIIIICHHOCTH.

OOBSACHATH TPUYMHBI MHOTOOOpa3Hs BEIIECTB, WLTIOCTPUPOBATH B3aUMOCBSI3b
HEOPTraHWYECKUX COCAMHEHUHN YIiiepo/ia U OPraHUYECKUX BEIECTB MO/
PYKOBOZICTBOM YYHTEJIS.

OOBACHATE YCIOBUS OS30IMACHOT0 UCITOE30BAHUS BEIIECCTB M XUMHUIECKUX

peaxiuii B ObITY.

XapakTepu3oBaTh POJb XUMHUHU B Pa3IUYHbIX chepax AeITeIbHOCTH JIIOJICH,
OCHOBHbIE BEIIIECTBA U MAaTEPUAJIbI, IPUMEHIEMbIC B JKU3HU COBPEMEHHOIO
JeIoBeKa.

Paznen 4. O6001menue matepuana no kypey «Heopranuueckast xumusi»(4 1)

Tema 10. Xumug u
OKpYyKaromas cpena, 14

Hogeie maTepuansl u TexHonoruu. BemectBa u
MaTepuaibl B TIOBCEHEBHON JKU3HU YEIOBEKA.
Xumus 1 310poBhe. besonacHoe uCIonb30BaHme
BEIIIECTB U XUMHUUYECKHX PEAKIIU B OBITY.
OCHOBBI 3KOJOTMYECKON TPaMOTHOCTH.
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XapakTepu3oBaTh POJIb XUMHUH B Pa3INYHBIX cepax AesTeNbHOCTH JIIO/ICH,
OCHOBHBIE BEIIECTBA U MAaTEPUAIIBI, IPUMEHSEMBIE B )KU3HU COBPEMEHHOT'O
YelnoBeKa.

. OOBACHATD ycioBHs OE30IACHOIO HCIIOJIb30BAHUS BELIECTB M XUMUYECKHX
peaknuii B ObITY




XUMHUECKOE 3arpsi3HEHUE OKPY>KAIOIIeH cpebl AHanu3UpoOBaTh U KPUTHUYCSCKH OI[CHUBATh HH(DOPMAIIHIO O BIUSHUU
(TpenenbHO JOMyCTUMAas KOHIEHTPAIIHS MIPOMBIIIEHHOCTH, CETHCKOT0 X03sIICTBA, TPAHCIIOPTA U Jp. HA COCTOSTHUE
Berects — I[1/1K). OKpY>Karolllen Cpebl.

Poap xumMuu B PECICHUH SKOJIOTHYCCKUX HpO6JICM YMeTh OKa3bIBaTh MEPBYIO IIOMOIb IMTPU XUMHUYCCKUX OKOrax U OTPaBJICHUAX.
[TpuHUMaTh ydacTre B 00CYKACHUH MPOOIEM XUMUYECKON 1 DKOJIOTHYECKOH

O600mmenne matepuana mo | OO0OLIEHNE U CUCTEMATU3AIMS IO KypCY HaIpaBJICHHOCTH, BHICKa3bIBATH COOCTBEHHYIO TIO3UIIHIO 10 Mpodieme 1
Kypcy «Heopranuueckast «Heopranudeckast XuMHsD npeagaraTh BO3MOXKHBIC TYTH €€ pelIeHUsIC ONOpOoi Ha MHPOPMAIHIO U3
XUMUS», 39 yaeOHUKa U CIIPAaBOYHBIC MaTepuaibl, pecypchl HTepHETa

[Ipu paszpaborke pabodeii mporpaMMmbl B TEMAaTHUYECKOM IUIAHHMPOBAHUHM JOIDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIOJNB30BaHHS AJIEKTPOHHBIX (LIU(PPOBHIX)
00pa3oBaTEbHBIX PECYPCOB, SBISIOMUXCSA y4eOHO-METOJANYECKUMH MaTepuanaMi (MyJIbTUMEIUIHBIE MPOrpaMMBbl, SJIEKTPOHHbIE YYEOHUKA W 3aJauHUKH,
AJIEKTPOHHBIE OWOIMOTEKH, BHUPTyalbHBIE J1a0OpaTOpUM, WTPOBBIC IPOTPAMMBbI, KOJJIEKIHMU IM(POBBIX 00pa30BaTEIbHBIX PECYPCOB), HCIOIB3YEMBIMU JUIS
06yqu1/I;1 1 BOCIIMTAHUA PA3JIMYHBIX I'PYIIIT HOHBBOBaTeHefI, MMPpEACTAaBJICHHBIMUA B 3JICKTPOHHOM (III/I(i)pOBOM) BHUJIC U pCATTUIYIOIUMHU NTUIAKTUYCCKNE BO3SMOKXHOCTHU
HKT, cogep>xkanue KOTOPBIX COOTBETCTBYET 3aKOHOIATEIBCTBY 00 00pa3oBaHUM.
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IloypouHoe niianupoBanme 8-9 kiacc

8 KJIACC

No \ Tema

Pazoen 1. Ilepsonauanvuvie xumuueckue nonamus (14 1)

Tema 1. Xumusa — sasicnasi obnacme ecmecmeo3Hanus U NPaKmudeckoul desimenvHocmu yenogexka (4 u)

BBO1HBII HHCTPYKTaX TEXHUKU 0€30MaCHOCTH. XUMUS B CUCTEME HayK. Posib B )KH3HU

Tena u BentecTBa. ®usnueckre CBOMCTBA

1
2
3 [IpaBuna 6e3onacHoro oOpaiieHus c BemectBamu. [Ipakruueckas padota Nel «JlabopaTopHoe 000pyAOBaHNE U PUEMBI 0OpAIIEHUs] C HUMY
4 [TpakTnueckas padborta Ne2 «OuncTka 3arps3HEHHON OBApEHHON COJIN»

Tema 2. Bewecmasa u xumuueckue peaxyuu (74)

ATOMEBI 1 MOJICKYJIBI. 3HaKN XUMHYECKUX DJIEMECHTOB.

OTtHocHUTEIbHAA aTOMHAg Macca

[IpocThie 1 cI0XKHBIE BEIIECTBA. XUMUYECKas Gpopmyra.

5
6
7 [TpopaboTka mpakTHuecKoro Mmatepuaia rno reme «OTHOCUTeNIbHAs aTOMHAsl Maccay
8
9

OTHOcHTeNbHAS] MOJIEKYJISIpHAs Macca

10 | IlpopaboTka mpakTHYECKOTO MaTepHuaia 1o teme «OTHOCHUTEIbHAS MOJICKYJIIPHAs Maccay

11 | ®usnueckne U XUMUYECKUE SIBJICHHS. T UMbl XUMHUYECKUX PEAKIIHMA

Tema 3. Konuuecmeennvie omuoutenus 6 xumuu (34)

12 | KontponbsHas padota Nel «IlepBoHadaibHBIC XUMUYECKUE 3SHAHUS

13 | KosmuecTBo BeriecTBa

14 | MonspHbIii 00beM ra3oB

Pazoen 2. Ilepuoouueckuii 3axkon u Ilepuoouueckasn cucmema xumuueckux inemenmos /]. H. Menoeneesa. Cmpoenue amomos. Xumuueckasn c6é:a3b.
OKucaumenvHo-eoccmanogumenvhvle peakyuu (15 u)

Tema 4. Cmpoenue amoma. Ilepuoouuecxuti 3axon u Ilepuoouyeckas cucmema xumuuecxkux snemenmos /[. U. Menoeneesa. (7 u)

15 HepBLIe IIOIIBITKH KJIaCCI/I(bI/IKaHI/II/I XHUMHNYCCKHX JJICMCHTOB

16 | Ilepuomuueckuii 3akoH. [leproanueckas cucrtema xumuueckux sneMentoB (IICXD). /1. V1. Menaeneen

17 | Ilepuopl, rpymiibl, NOPSIKOBEIN HOMEp. PU3NYECKHUI CMBICI

18 CTpOGHI/IC ATOMOB U ATOMHBIX SJICP

19 | Dnekrponsl. CTpoeHHe 000J04YeK

20 | XapakTepucTHKa XMMHYECKOI'0 3JIeMeHTa 1o nojoxeHuto B [IICXD

21 | 3nauenus IICXD nis pa3BuTHs HAyKu

Tema 5. CmpoeHue seulecms. Xumuueckas cés13v. OKUCIUMENbHO-60CCIMAHOBUMENbHBLE peaxkyuu (8 11)
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22

XuMunueckas cBa3b. KoBajeHTHAsA

23 | MoHnHas cBsi3b. TUMBI KPUCTAIUIMYECKUX PEIIETOK
24 | CterneHu OKUCIICHUS
25 | IIpopaboTka mpakTH4IeCcKOro Marepuaia 1mo Teme «CTereHH OKUCIICHHS
26 | OxucnuTensHO-BOCCTaHOBUTENbHBIE peakuuu (OBP)
27 | IlpopaboTka mpakTiueckoro Marepuaina o reme «OBP»
28 | IIporecchl OKHMCICHNS ¥ BOCCTAaHOBIICHUS
29 | KonrtpompHas pabora Ne2 «Xumudeckuit anemeHT. CtpoeHne atoma. CTeeH! OKHCICHUSD)
Pazoen 3. Baxcueiimue npedcmagumenu Heopzanudeckux eeuwjecme (35 u)
Tema 6. Kucnopoo. Booopoo. (14u)
30 | Bo3myx — cmech razoB. CocTaB BO3ayxa
31 | Kucmopos — aiieMeHT | rpoctoe BemecTBo. O30H
32 | Peakiu ropeHHUst IPOCTHIX M CIIOKHBIX BEIIECTB
33 | I[lousarue 06 oxcuagax
34 | CiocoObI oydeHust Kuciioposa. [IpaMeHeHne Kuciaopoia
35 | KpyroBopot Kuciopo/ia B IpUPO/JIe U €ro HaXoxKaAeHUe. TOIIuBo
36 | 3arps3HEHHE BO3yXa U €ro 3alluTa
37 | Bomopoa — 37€eMEeHT U MPOCTOE BEIIECTBO
38 | Coenunenus Bogopoaa
39 | Haxoxnaenue Bogopoaa B mpupoe. [Ipumenenue Bogopoaa
40 | [lonarue o KuCIOTAX
41 | [lonsarue o coysax
42 | Ilpaktuueckas pabota Ned «Kuciaoposa — a1eMeHT 1 mpocToe BemmecTBo» U Ne5 «IlomydeHne Bogopoa 1 M3y4eHHUE ero CBOMCTBY»
43 | KonrposbHas padota Ne3 «Bo3ayx, cocraB Bo3ayxa. Bogopoa. OKcuibl, OCHOBaHHMS, COJU M KUCIOTHI
Tema 7. Booa. Pacmeopul. [lonsmue 06 ochosanusix (Su)
44 | Bona. Ee coctaB, Mosiekyna
45 | duznveckre U XUMUYECKUE CBOCTBA BOIBI
46 | MaccoBas 1075 BEIIecTBa B pacTBOpe
47 | 3arpsi3HEHHE BOBI
48 | Tlpaktuueckas pabota Ne6 «[IpuroroBiaeHne pacTBOPOB € ONPEAETECHHOW MACCOBOM J0JIe paCTBOPEHHOTO BEIECTBAY
Tema 8. Dnexmponumuyeckas ouccoyuayus. Xumudeckue peaxyuu  pacmsopax (3 u)
49 | Teopust 2JIEKTPOIUTUYECKON nucconnanuu. KaTHOHbI, aHHOHBI
50 | MexaHu3M AMCCOIMAIINH BEIIECTB C PA3JTMYHBIMU BHIAMU XUMHUYECKOM CBSI3U
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51 | Peakiuu nonnoro ooMeHna. MlonHnele ypaBHEHUs
52 | IlpopaboTka nmpakTudeckoro Marepuaina o teme «oHHbIe ypaBHEHUSD)
53 | XuMuueckue CBOMCTBA KHCIOT, OCHOBAHUH U COJICH B CBETE MPEJCTABICHUIN 00 AJIEKTPOIUTHICCKON TUCCOIHAIIHH.
Tema 9. Ocnosnble knaccvl Heopeanuyeckux coeounenuti (11 1)
54 | Knaccudukanmsi HEOPraHUIECKUX COSTMHEHUN
95 | Okcumpl
56 | IIpopaboTka mpakTH4eckoro Marepuana rmo teme «OKCHIbD
57 | OcHoBaHus
58 | IIpopaboTka mpakTU4eckoro Marepuaa mo treme « OCHOBaHHS
59 | KucmoTsr
60 | [TpopaboTka MpaKTHIECKOTO MaTepuaia 1mo Teme « KucioTen»
61 | Comm
62 | IlpopaboTka mpakTHIECKOTO MaTeprana no Teme «Comm»
63 | KonrpomapHas padora Ned «Kaccudurkanms HeOpraHMIECKUX COSTMHEHUI
64 | I'eHeTHuecKkas CBS3b MEKIY KJIaCCAMH HEOPTaHUICCKUX COCTMHCHHM.
[Tpaktrueckas padota Ne 7 «PemeHune skcnepuMeHTaIbHBIX 3a71a4 10 TeMe «OCHOBHBIC KJIaCChl HEOPTaHUUECKUX COCTMHCHHUI
Pazoen 4. Beuiecmeo u xumuueckue peakyuu
Tema 10. Xumuueckue peaxyuu. OCHOBHbIE 3aKOHOMEPHOCIU XUMUYECKUX peakyull (44)
65 | [loHsiTHE O CKOPOCTH XUMHUECKOU peakiiu. DaKTOphI, BIUSIONIHE HA CKOPOCTh XUMHYECKOM peaKIun
66 | [lonsTHe 06 0OpaTMOl U HEOOPATUMOU pEeaKITun
67 | Kiaccubukanus XMMHYECKUX peaKlUii 110 pa3HbIM OCHOBaHUSIM
68 | [loxBeneHyEe UTOTOB 10 XUMHUM 8 KJIACC
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9 KJIACC

Ne \ Tema

Pazoen 1. Beuwjecmeo u xumuueckue peaxyuu (10u)

Tema 1. [losmopenue u yenybaenue 3HaHutl 0CHO8HbIX pazdenos Kypca 8 knacca (10 u)

[Tepuoanueckuii 3akoH. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHYECKUX PJIEMEHTOB

Knaccugukanyst 1 HOMEHKIIATypa HEOPTaHMYECKUX BEIECTB

XuMHUYEeCKHe CBOCTBA BCIICCTB, OTHOCAIINXCA K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX COGI[I/IHGHI/Iﬁ

Xumunyeckue peakinu. Kinaccuduxaius XauMU4ecKUX peakifii Mo pa3inyHbIM OCHOBAHUSAM

KonTponsnas pabora Ne5 «BxonHas KOHTposibHast paboTay

CTpOCHI/IG BCIICCTBA. BUBI XUMHUYECKOU CBI3H M TUITEI KPHUCTATINIMNYCCKUX peIHéTOK

Teopust SNEKTPOTUTHUECKON TUCCOITHAIIIN

T'eneTnueckas cBsI3b

OO N (OB WIN| -

[IpakTueckas paborta Ne 8 «Peakunnu noHHOro oOMeHay

[EY
o

[Tpaktnueckas padbota Ne9 «KadecTBeHHbBIE PEaKIIU B PACTBOPE»

Pazoen 2. Memannwl u ux coeounenus (20 u)

Tema 7. Obwue ceoticmea memannos (4 u)

11 | Ob6mas xapakKTepUCTHKA XMMUYECKUX DJIEMEHTOB — METAJJIOB

12 | Ctpoenne MeTaIIoB

13 | dusnyeckue U XUMHUYECKHE CBOMCTBA METAILIIOB

14 | Koppo3us metaios. CriaBbl. X npuMeHeHne B ObITY U IPOMBIILICHHOCTH

Tema 8. Baoicnevwue memannvl u ux coeourenus (16 u)

15 [lerouHbIC METAILIIBI

16 OxcuIbl U THIPOKCHIBI HATPHS U KaTUs

17 ITprMeHeHHE MICITIOYHBIX METAJJIOB M X COCAMHECHUI
18 Pemenne 3amganuii mo teme «lllenounbie MeTaLIbD
19 [IlerouHO3EMEIbHBIC METAILIBI

20 Baxueiie coequHEeHNS Maraust

21 Baxneime coequHEHUS KaJIbLUs

22 Pemenue 3aganuii mo teme «lllenouyno3eMenbHbIE METAIBDY
23 AoOMHUHAN

24 Oxcuj ¥ THAPOKCUIT aTFOMUHUS

25 Keneso
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26

Oxkcuibl, THAPOKCUIBI U COJIM JKEJIe3a: COCTaB, CBOMCTBA U MOJIyYCHUE

27 3akperuieHue 3HaHui 1no teme «MeTauibl U UX COCIUHEHUSD
28 [TpakTideckas padborta Nel() «PemnieHne SKCIEepUMEHTAIBHBIX 33124 110 TeMe «MeTalulbl B UX COCTUHEHUS)
29 [TpopaboTka MPaKTHIECKOTO U TEOPETUYECKOTO Marepraiia 1o reme «MeTayibh
30 KonTponsHas pabora Ne6 «Metamib»y
Pa3zoen 3. Hememannwt u ux coeounenus (24 u)
Tema 3. Obwas xapakxmepucmura xumuyeckux snemenmos VIIA-epynnol. I'anozenvl (4 u)
31
OO61rast xapakTepUCTUKA TaJOTEHOB
32 | XuMHUeCcKue CBOMCTBA TAJIOTEHOB HA MPUMEPe XJiopa. XIJIOPOBOIOPOT
33 | ConsiHas KMUCIIOTA: XUMHUECKHE CBOMCTBA, TIOJTyUYeHUE, TPUMEHEHHE
34 | BaxxHelnme XJIOPHJIBI K UX HAX0XKJICHHUE B TIPHPOJIE
Tema 4. Obwasn xapakmepucmuxa xumudeckux snemenmos VIA-epynnvi. Cepa u eé coeounenus (5 u)
35 | OOmras xapakTeprcTuKa 1eMeHTOB VIA-Tpynsl
36 | Ctpoenne u Gpu3HUYECKIE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOA U CEPHI
37 | XuMu4YecKue CBOMCTBA Cephl
38 | Cepnas u cepauctas kuciota. CoJii CepHON KUCIOTHI
39 | HaxoxneHue cepbl U €€ COeTMHEHUI B PUPOJIC
Tema 5. Obwasn xapakmepucmuxa xumuieckux snemenmos VA-epynnoi. Azom, gpocgpop u ux coeournernus (7 u)
40 | O6mrast XapaKTepUCTHKA AIIEMEHTOB V A-TpyIIIbI
41 | A3ort, pacnpocTpaHeHHe B IpUpoie, GU3NYECKUE U XUMHUECKHUE CBOMCTBA
42 | A3oTHas KucCioTa, e€ GU3NIECKUEe U XUMHYECKHE CBONCTBA
43 | dochop
44 | Okcun pocdopa (V) u pochopHas kuciora
45 | Ucnonn3oBanue GochaToB B KAUECTBE MUHEPATBHBIX YI0OpEHMIA
46 | Ilpaktuyeckas pabora Nel0O «Ilonyuenne aMmmuaka U U3y4eHHe €ro CBOWCTBY
Tema 6. Obwas xapakmepucmura xumuyeckux snemenmos IVA-epynnoi. Yenepoo u kpemnuil u ux coeourenus (8 4)
47 | Yriepoa, aJuIOTPOITHBIE MOU(PUKAIIUH
48 | Ancop6mms. KpyroBopot yriaeposa B mpupoje. YTiaepos B MPOU3BOACTBE U OBITY
49 | Oxcuapl yruepoja, ux Gu3NYecKue 1 XMMUYECKUE CBONCTBA
50 | KpemHuii, ero ¢pusnueckue 1 XMMUYECKHE CBOMCTBA
51 | KpeMHuit B mpou3BojcCTBE U OBITY
52 | [Ipaktuueckas pabora Nell «IlomyyeHune yriekucioro raza U U3ydeHUe ero CBOMCTB»
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53

[TpakTaeckas paborta Nel2 «Pemnienne skcriepuMeHTanbHBIX 3a1a4 o Teme «Hemeramner [V-VII rpynmn u ux coenuHeHUN»»

54 | KonrponpHas padora Ne7 «HemeTambny
Pazoen 3. Ilepsonauanvuvie xumuueckue nonamus 06 opeanuyeckux eeujecmeax (10u)
Tema 9. llepsonauanvruvle xumuyeckue noHaAmusi 06 opeanuyeckux sewecmeax (10 u)
55 | PaboTa Hax ommbkamMu
OO6mue npeacTaBieHuss 00 0COOCHHOCTSAX COCTaBa M CTPOCHUSI OPraHWMYECKUX COSMHEHUH yriiepoaa
56 | [lepBoHauanbHBIC TOHATHS 00 OPraHMYECKUX BEIISCTBAX KAK O COCIMHEHUSIX YIIepoaa
57 | [loHsiTHe 0 6GMONOrMYECKH BaXKHBIX BEIIECTBAX: JKUPAX, OelKax, yriIeBo1aXx — M UX POJIM B dKU3HU YeJIOBEKa
58 | XKupsr
59 | benku
60 | YrieBossl
61 | [IpupogHBIC HICTOYHHUKH YTICBOJIOPOJIOB, MTPOIYKTHI UX NIEpepabOTKH, POJIb B OBITY W TPOMBIIIJICHHOCTH
62 | Yroms
63 | [Ipupoanslii ra3 u HeTH
64 | [NoaeemeHne UTOroB 1Mo TemMe «O3HAKOMIICHHE C OPTAHWYECKON XUMUCH)
Pazoen 4. Ovoouenue mamepuana no Kypcy «Heopzanuueckas xumusny (4 u)
Tema 10. Xumus u oxpysrcarowasn cpeoa (14)
65 \ Kontponbras padoTta Ne9 «Mtorosas paboTa 3a Kypc HCOPraHUIECKON XUMUID)
Obo6wenue mamepuana no xypcy «Heopeanuuecxasn xumus» (3u)
66 | PabGota Hax ommOkamMu. XuMHUs U OKPYKaroIas cpea
67 | Xumus u s
68 | IlogBeaeHME UTOTOB 3a KYpC XUMHUH 8—9 Ki1acchl
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