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[NHOACHUTEJIbHAA 3AIINCKA

@OenepanbHas pabovas mporpaMMa Mo XMMHUHU sl OOy4arolUXCsl C 3aJep>KKON
ncuxuyeckoro pazputus (manee — 3IIP) Ha ypoBHE OCHOBHOrO 00IIEro 0Opa3zoBaHUs
MOArOoTOBJIeHa Ha ocHoBe DenepanbHOro TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHjapTa OocHOBHOro obmiero oo6paszoBanus (IIpuka3 Munnpocsenienuss Poccun ot
31.05.2021 r. Ne 287) (mamee — DI'OC OOOQO), denepanbHOi aganTUPOBAHHOU
0o0pa3oBaTeIbHON MPOrpPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMS JIA OO0YUYaOIIMXCS C
OTrpaHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbs (IIpukaz Munnpocsemenus Poccun ot 24
HOsIOpst 2022 1. Ne 1025), denepanpHoil paboueld mporpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHuss 10 YydyeOHOMY TmpeaMery «Xumusi», DenepaibHOl MPOTPAMMBI
BOCIIUTAHMS, C YUYETOM pacIpeelIeHHbIX IO KJlaccaM MPOBEpPsSeMbIX TPeOOBaHHUM K
pesynbratam ocBoeHus denepanibHON aanTUPOBAHHON 00pa30BATENLHON MPOTrPaMMbI
OCHOBHOTO 0011ero 00pa3oBaHus UIsl OOyYaroOUIMXCS C 3aJepKKOH IMCUXUYECKOTO
Pa3BUTHUSAM DJICMEHTOB COJICP)KAHMS, IPEICTABICHHBIX B Y HUBEPCAIBHOM KOAU(MUKATOPE
no xumuu, KoHuenmuu mpenogaBaHus ydeOHoro mpenmera «XUMHUA» B
oOpa3oBaTeabHBIX opranuzanusx PO, peanusyromux oCHOBHbIE 00111e00pa3oBaTeIbHbIC
IPOTrpamMMBI.

[Iporpamma mo xuMuu pazpaboTaHa C LENbI0 OKa3aHUS METOJAMYECKOU MOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl 0 y4eOHOMY MpPEIMETY.

VY4yeOHblii  mpeamer — «XUMHUS» ~ BXOJUT B MNpPeAMETHYIO  001acThb
«EcrecTBeHHOHay4HbIE TMPEAMETH». B cucTemMe ecTeCTBEHHOHAyYHOTO OOpa3OBaHUS
XUMHS KaK y4eOHBIA MpeIMeT 3aHMMaeT BaXKHOE MECTO B MO3HAHUH 3aKOHOB MPHUPOJBI,
GbopMUpPOBAaHUM HAYyYHOM KapTUHBI MHpA, CO3[JAaHUU OCHOBBI XMMHUYECKHX 3HAHHM,
HEOOXOJUMBIX [IJIi TTOBCEAHEBHOM >KM3HU, HABBIKOB 3J0POBOr0 M 0€30MacHOro st
YyelloBeKa W OKpyXaloled ero cpeabl oOpa3a >KM3HU, a TakKe B BOCIUTAaHUU
3KOJIOTHYECKON KYJIBTYPHI.

VYcenemHocTh M3y4eHUsi XMMHM CBSI3aHA C OBJQJACHUEM XHMHYECKUM SI3BIKOM,
COOJIIOICHUEM TIpaBWJI  OE€30MacHOM pabOThl MPU  BBINOJHEHUH XHMHYECKOTO
AKCHEPUMEHTA, OCO3HAHHEM MHOTOUYHCIICHHBIX CBSI3€M XMMUU C IPYTUMH MpEeAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJITIOYAET B c€0s1 OCHOBBI HEOPTaHWYECKON U OPraHUYECKON XUMUHU.
I'maBHOM uaeel mporpaMMsl SBISETCS CO3/1aHre 0a30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUU
M0 XUMUH, BBIPAKEHHBIX B (pOpMeE, COOTBETCTBYIOIIEH BO3pAcTy OOYYaIONIUXCS M HUX
0COOBIM 00Pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepxanun JaHHOTO Kypca MpeICTaBlI€Hbl OCHOBOIOJIATaloIMe XUMUYECKUE
TEOPETUYECKUE 3HAHUSA, BKIIOYAIOIIME W3YUYCHHE COCTaBa W CTPOCHHS BEIIECTB,
3aBUCUMOCTH WX CBOWCTB OT CTPOCHMS, IPOTHO3UPOBAHUE CBOWCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUUYECKUX MPEBPALIEHUN U yTEN yIIPABICHUS UMH
B LIEJIAX MOJIYYEHHUsI BEUIECTB U MaTEPHUAJIOB.

TeopeTnueckyro OCHOBY M3YUEHHSI HEOPraHMYECKOW XMMHUHU COCTaBIISIET aTOMHO-
MoOJIeKyJIApHOEe y4deHue, llepuonmueckuit 3akon J[.M. MeHneneeBa ¢ KpaTKUMHU
CBEJICHUSIMU O CTPOCHUM aToma, BHUAAX XUMHUYECKON CBS3U, 3aKOHOMEPHOCTSX
MPOTEKAHUS] XUMUYECKUX PEAKIIUH.



B u3yueHun kypca 3HauuTeIbHASI POJIb OTBOJAUTCS XUMHUECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO NPAKTUYECKUX U J1a0OpaTOpHBIX paldOT, ONUCAHUIO PE3YJbTAaTOB
YYEHUYECKOTO IKCIEPUMEHTA, COOIIOJICHUI0 HOPM M TMpaBmil Oe30macHOM paboThl B
XUMUYECKOU 1Ta00paTopuHu.

Peanuzauus jaHHON mporpaMMBbl B Ipouecce 00y4eHHs TO3BOIUT 00 ydaroIUMCs
¢ 3I1P ycBOUTH KIIFOUEBbIE XUMUYECKUE KOMIIETECHIIUU U TIOHSIThH POJIb U 3HAYECHUE XUMUU
Cpelu IpYrux HayK O MpUpOJIE.

N3yyenue xumum crnocoOCTByeT (OPMHUPOBAHUIO y OOYYAIOLIUXCS HAYyYHOTO
MHUPOBO33pPEHUS, OCBOCHUIO OOIIEHAYYHBIX METOJAOB (HAOIIOJAEHUE, H3MEpPEHHE,
AKCTIEPUMEHT, MOJCIMPOBAHUE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS HayYHBIX
3HaHUH, OCHOBAHHOTO Ha MEXIPEIMETHBIX CBS34X C peaMeTamMmu « OKpY KaroIui MUp»,
«Duzuka», «buonorus», «l'eorpadus», «Marematuka» u GOpMUPYET KOMIIETECHIIHH,
HEOOXO0IMMBIE /1JIs MPOJIOJKEHUs 00pa30oBaHus B 00JIaCTU €CTECTBEHHBIX HAYK.

N3yuenue xumMuu cnocoOCTByeT pa3BuTHio y oOyvarommxca ¢ 3IIP
IIPOCTPAHCTBEHHOT'O  BOOOpakeHUs, (YHKIMOHAIBHONW  TPaMOTHOCTH, yMEHUS
BOCIIPUHUMATh M KPUTUYECKH aHAIM3UPOBATh WH(OpMAINIO, TPEICTABICHHYIO B
pasnmuuHbIX Gopmax. 3HAYUMOCTh TIpeAMETa JUISl Pa3BUTHUS )KU3HCHHOW KOMIIETEHIIMHU
obyvaromuxcs ¢ 3I[IP 3akmodaeTcs B YCBOGHMH OCHOBBI XUMHUYECKUX 3HAHHM,
HEOOXOJMMBIX [IJISi TIOBCEAHEBHOM >KM3HU; HABBIKOB 370pPOBOTO M 0OE30MACHOr0 st
YeJioBeKa U OKpY’Kalolllel ero cpeibl oOpasza >Ku3HH; GOPMUPOBAHUHU IKOJOTUUYECKOU
KYJIBTYPHI.

[Iporpamma oTpaxkaeT cojepkaHue OoOydeHus NpeaMery «XuMus» ¢ ydeTom
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEH oOyuaromuxcs ¢ 3[1P. Opnanenue yueOHbBIM
OpeIMeTOM «XHUMHS» MPEJCTaBISET ONPECICHHYIO TPYIHOCTh JJIA 00y4aroluxcsl ¢
3IIP. D10 cBsI3aHO C OCOOEHHOCTAMH MBICIUTEIHHONU NEATEIbHOCTH, MEPUOIUUESCKUMU
KoJIeOaHUSMHU BHUMAaHUSA, MAJIbIM 00b€MOM MaMSITH, HEIOCTATOYHOCTHIO OOIIEro 3amnaca
3HAHWM, TMOHWKEHHBIM [O3HABATEIbHBIM HHTEPECOM W HHU3KHUM YPOBHEM pPEUYEBOTO
pa3BUTHUSI.

Jlns mpeojioneHuss TPYMHOCTEH B M3Y4YEHHUHM YYEOHOro mpeaMera «XHUMUS
HeoOXxoauMa ajanTaiys oobemMa M XapakTepa yueOHOTO MaTepuaja K MO3HaBaTeJIbHBIM
BO3MOHOCTSIM JTAHHOW KaTeropuu OOyYarolIuxcs, y4eT WX OCOOCHHOCTEH pa3BUTHUS:
WCIIOJIb30BAaHUE QJITOPUTMOB, BHYTPHUIPEIMETHBIX M MEXKIPEAMETHBIX CBS3EH,
MOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[Ipy wu3yyeHHH XUMHUH HEOOXOIMMO OCYIIECTBISATh B3aWMOJCHUCTBUE HA
MTOJIMCEHCOPHOU OCHOBE.

TeopeTnueckuid Marepuan peKOMEHIYETCS M3y4daTh B IMPOLECCE MPAKTHUYECKOU
NeATeNIbHOCTU. BO3MOXKHO BbIJIEJIEHUE OT/ACIIbHBIX YPOKOB HA PEIIECHUE 3a/1a4y B CBA3U CO
CIIOXHOCTBhIO aHanmm3a Tekcta oOywatomumucs ¢ 3[IP. Opranmdeckoe eIWHCTBO
MPAKTUYECKON M MBICIUTEIFHON JEATeTbHOCTH OOyYaromMXcs Ha YpPOKax XUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0A3MCHBIX XUMUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHHUE MPU U3YYCHUU XUMHH YACISIETCS U3YYEHUIO «CKBO3HBIX)
MOHATHHN ¥ (JOPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Henu u 3agaun u3yyeHus: yaeOHOIro npeaMera « X uMHUsH»



O6mue wnenu wu3ydyeHuss y4yeOHOro mnpeamera «XUMUS» MPEJCTaBICHbl B
OdenepanbHOl  pabouelt mporpamMme  OCHOBHOro oOmiero  oOpazoBanus. OHu
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIEro
o0pa30oBaHusA, HAMPABIEHHOCTH OOYYEHMs] Ha pa3BUTHE M CaMOPA3BUTHE JHUYHOCTH,
dopMupoBaHue €€ HMHTEJUIeKTa M 00mmell KynabTypbl. OOydeHHE YMEHUIO YUYUTHCS M
MPOJ0JIKATh CBOE 00pa30BaHUE CAMOCTOSATEIBHO B HACTOALLIEE BPEMSI SIBIISIETCS] OAHON U3
BaKHEHIINX (PYHKIMI y4eOHBIX IPEIMETOB, B TOM YHUCIE U «XUMHM.

Hnst obywatomuxcest ¢ 3IIP, Ttak *e, Kak ¥ [ HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBAIOLIHUX OCHOBHYIO o0pa3oBaTeIbHYI0 porpaMmmy,
JOMHUHHPYIOLIEE 3HaYCHUE TPUOOPETAIOT TaKKE LETH, KaK:

dbopMHUpOBaHME  WHTEIUIEKTYaJbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHSTHIO PEILICHU, CTIOCOOHOM alanTHpOBaThCs
K OBICTPO MEHSIOLIUMCS YCIIOBUSIM >KU3HU;

HAIPaBJICHHOCTh OOYYEeHHMs] HAa CHUCTEMaTHYECKOE MNPUOOILIECHHE YydYaluxcs K
CaMOCTOSTEIbHOM O3HABATEIBHOM JAESATEIIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOJaM
no3HaHus, GOPMHUPYIOUTUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

oOecrieueHue yCIOoBHi, CTOCOOCTBYIOUIUX MPUOOPETEHUIO 00 YUAIOIIMMHUCS OIbITa
pa3HOOOpa3HOM JIESTeNIbHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB
(KJTF0YEBBIX KOMITETEHIINM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISl pa3JIMYHBIX BUJIOB
JeSITeNIbHOCTH;

(opMupoBaHuE YMEHUI OOBACHATH U OLIEHUBATD SIBICHUS OKPY)KAIOIIETr0 MUpa Ha
OCHOBAaHWH 3HAHUH U OIIBITA, [IOJIYYEHHBIX IIPU U3YYCHUHN XUMHH;

(GopmMupoBaHue y 00ydYaromMXCsl T'YMaHUCTHMUECKUX OTHOLIEHUM, MOHUMaHUS
[IEHHOCTH XMMMYECKHUX 3HAaHUN JUIs1 BBIPAOOTKH 3KOJOTMYECKH IIeJIeCO00pa3HOro
HIOBEJICHUS B OBITY M TPYAOBOH JEATEIBHOCTH B LIEJAX COXPAHEHUS CBOETO 37J0POBbS U
OKPY’KAIOIIEH PUPOTHON CPEBI;

pa3BUTHE MOTHMBAlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHUS OOIEYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K
O0CO3HAHHOMY BBIOOpY TTPOG IS U HAMPABICHHOCTH JaJIbHEUIIIETO 00yUeHHs.

Kypc HanpaBiieH Ha pelieHue ciaeayomux 3a1a4, 00eCeunBaOIUX pealn3alnio
JMYHOCTHO-OPUEHTHUPOBAHHOTO M JIEATEIBHOCTHOIO MOJXOJ0B K OOYYEHHMIO XHUMUU
obyuaromuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUSA:

(GopMupoBaHUE TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX TMPEICTABICHUNH O
BEIIECTBAX, UX IIPEBPALICHUAX U PAKTUYECKOM IPUMEHEHUH; OBJIAJICHUE TIOHATUHHBIM
annapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

0CO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKON HayKH Kak o0iacTu
COBPEMEHHOI'O0 E€CTECTBO3HAHUS, XWMHUYECKHX MPEBPALEHUNA HEOPraHMYECKUX U
OpraHMYECKUX BEIIECTB KaK OCHOBBI MHOIMX SIBJICHUW JKWBOW W HEXWUBOW NPUPOIBI;
yrayOJaeHue npeiCTaBICHU 0 MaTepUaJIbHOM €UHCTBE MUPA;

OBJIaJICHNE OCHOBAMH XHUMHYECKOW TPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATH
U OOBEKTHUBHO OIICHMBATHh >KU3HEHHBIE CUTYalllW, CBSI3aHHBIE C XMMHEW, HaBBIKAMH
0e3omacHOro OOpallleHHsl C BELIECTBAMM, HCIONb3YEMBIMH B IOBCEJIHEBHOW JKU3HM;
YMEHUEM aHAJIU3UPOBATH U IUIAHUPOBATH 3KOJIOTMYECKH 0€30acHOE MOBEACHHUE B LIEISX
COXPAHEHUS 30POBbs U OKPYKAIOILIEH CpeIbl;



dbopMupoBaHUE YMEHUIN YCTaHABIMBATH CBSI3M MEXK]Y peajbHO HAOI0/1aeMbIMU
XUMUYECKUMU SBJICHUSMH U MPOIECCAMH, TPOUCXOASIIIUMUA B MUKPOMHUPE, OOBACHSITH
MPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTh TPUMEHEHUS BEILIECTB OT UX CBOUCTB;

npuoOpeTeHUe OMbITa UCIOIb30BAHUS PA3IMYHBIX METOJOB M3Y4YEHUS BEIECTB,
HaOJIOJICHUsT 3a WX TNPEBpAIECHUSAMH TPU TPOBEICHUH HECI0XHBIX XUMHYECKHUX
HKCIIEPUMEHTOB C UCIIOJIB30BaHUEM JIA0OPATOPHOIO 000PYI0BaHUS U TPUOOPOB;

dbopMupoBaHuEe NPEACTABICHUNA O 3HAYCHUU XUMHUYECKOW HAyKHM W pelIeHUU
COBPEMEHHBIX IKOJIOTHUECKUX MPOOIEM, B TOM YUCIIE B MPEIOTBPAIIEHUH TEXHOTEHHBIX
U DKOJIOTUYECKUX KaTacTpod.

Oco0enHoCTH 0TOOPA M AANITAIIMN Y4eOHOr0 MaTEPHAJIa 10 XUMHHU

OOyueHne y4eOHOMY TpeAMETy «XHUMHS» HEOOXOJMMO CTPOUTh Ha CO3JaHUU
ONTUMAJIBHBIX YCJIOBUH IJIi YCBOEHHUS MPOTPAMMHOTO MaTepHuana OO0YydYaroIIUMUCS C
311P. bonbiioe BHMUMaHWE JOJDKHO OBITH yAEleHO OTOOpy ydeOHOro marepuayia B
COOTBETCTBHUHM C MPUHIIUIIOM JOCTYITHOCTH MPHU COXpaHEHUHU o011ero 6a30BOT0 ypOBHS.
OH OKEH 0 COJIePKaHUI0 U 00BEMY OBITh aJalITUPOBAHHBIM J1JIs 00y4Jatonuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa3oBaTEIbHBIMU MOTPEOHOCTAIMH. ClieTyeT 00JIeTYUTh
oBNajicHUe MatepuasioM oOydaromumucs ¢ 3I[IP mocpenctBom ero gerambHOTO
OOBSICHEHUS C CHCTEMaTHYECKHMM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKOW B
MIPUMEHCHUH 3HAHWUN C KCIOJIb30BAHMEM IPHUEMOB aJITOPUTMHU3AIMU U BU3YaIbHBIX
o110p, 00yUYeHUs CTPYKTYPUPOBAHUIO MaTepHaIa.

Bonbiioe 3HaveHue AJis MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro maTepuaia MMeeT
oropa Ha MEXIPEAMETHBIE CBSI3M BOIPOCOB, U3YYa€MbIX B JAHHOM Kypce, ¢ TaKUMH
yueOHbIMU TipeameTamMu  Kak «l'eorpadus», «Duszuka», «buonorus». Ilo3Bosss
paccmaTpuBaTh OAWMH U TOT >K€ Y4eOHBI Marepuand C pa3HbIX TOYEK 3PEHUs,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 JY4YIIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKPEIUICHUIO TTOJYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHHH.

[Ipu moAroToBKE K ypoKaM y4YuTelb MOJDKEH MPEeIyCMOTPETh (GOPMUPOBAHUE Y
oOydJaromuxcs YMEHHH aHAJIM3UPOBaTh, CPAaBHUBATh, 0000IIaTh N3ydyaeMblii MaTepuall,
IUTAHUPOBATh TMPEJCTOSIIYI0 PaboTy, OCYIIECTBISATH CaMOKOHTPOJb. Heobxomumo
MOCTOSIHHO ~ CJIEIUTh 3a MPaBUIBHOCTHIO pPEueBOro OQGOPMIICHUS BBICKAa3bIBAaHUMN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOGHHOCTSIMU TIOBEACHUSH JAESITEIBHOCTH, oOydwatomuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPTaHM30BAHHOCTH) HEOOXOIUM CTPOKAWIINIA KOHTPOJb
COOJIOICHUST TIPABIJI TEXHUKUA O€30MaCHOCTH TP MPOBEJCHUM JIa0OPAaTOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IlpumepHble BUABI JesATeabHOCTH oOyuyawmmxcs ¢ 3IIP, o0ycioBiieHHbIE
0co0bIMH 00pa30BaTeIbHBIMH NMOTPEOHOCTAMH U O00eCIeYUBAKIINE OCMBICITCHHOE
OCBOCHHE COJepPKaHUU 00pa30BaHUA 110 peaMeTy « XHuMHU»

Conepxanue BUAOB JaesTenbHOCTH oOydwaromuxcs ¢ 3[IP Ha ypokax Xxumwuwm
ompesensieTcss uX 0coObIMU 00pa3oBaTeNbHBIMU TOTpeOHOCTSIMHU. [lomMuMO mIUPOKO
ucnoibzyeMbix B @OIT OOO obuux s BceX 00y4arolmmuxcsi BHIOB JEATEIbHOCTU
cleayeT YCWIUTh BHUJIBI JESTEIbHOCTH, CHeUU(PUYHBIE i1 JaHHOW KaTeropuu
oOyyaromuxcs, 1js 00eCredeHus OCMBICJICHHOTO OCBOCHHUS COJIEpKaHUsI 00pa30BaHuUs



M0 TpPEeAMETY: YCWJICHHE MPEIMETHO-MPAKTUYECKON JNESITEIbHOCTH C aKTUBHU3alMEH
CEHCOPHBIX CHUCTEM; UYEpEJOBAHHE BUAOB ACSATEIBHOCTH, 3aJCHCTBYIOIIMX Pa3IUYHBIC
CEHCOpHBIE CUCTEMBI; OCBOEHHE MaTepHuaia C OIOpOW Ha ajJrOpUTM; «IIOIIaroBOCTh» B
M3YYEHUH MaTepualla; MCIOJIb30BAHHUE JIOMOJHUTEIBbHON BU3YyaJbHOUN OMOpPHI (IJIaHBI,
o0pa3libl, CXeMbl, 1a0JIOHBI, ONIOpHbIE Ta0IUIbl). st pa3BuTus y odyvaromuxcs ¢ 3[1P
yMEHHUS JIeJlaTh BBIBOJbI, (OPMHUPOBAHUS T'PAMOTHOTO PEUEBOr0 BBICKA3bIBAHUS
HEO0OXOIMMO MCHOJb30BaTh OMOpHBIE cioBa M kiumie. Oco0oe BHUMAaHHE CIEAyeT
yIEeTUTh OOYYEHHMIO CTPYKTYPHUPOBAHHUIO MaTepHalia: COCTABICHHE PUCYHOUYHBIX U
BEpOAJIbHBIX  CXEM, COCTaBJIeHHE TaOJul, COCTaBICHHE KIAaCCUPUKALUU C
0003HaYeHHBIMU OCHOBAHUSIMHU JJIS1 KJIACCU(PUKAIIMU U HATIOJHEHUE UX TIPUMEPAMU U JP.

[IpumepHasi TemaTHdecKass U TEPMUHOJIOTHYECKAs JIeKcuKa cooTBeTcTBYeT DOII
000.

Ilns oOyuaroruxcsi ¢ 3IIP cymiecTBEHHBIMU SIBISIIOTCS. TIPUEMBI  pabOThI C
JEKCUYECKUM MartepuaioM mo mnpeamety. I[IpoBoguTcs cnenuanbHas pabota 1o
BBCJICHUIO B aKTHUBHBIA CJIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHHOJOTHH.
N3yyaembie TepMHUHBI BBOASTCS Ha MOJUMCEHCOPHON OCHOBE, 00si3aTeibHa BU3yaJbHAS
NOJIIEPIKKA, aJITOPUTMBI pabOTHI C OMPEEICHUEM, ONIOPHBIE CXEMBbI ISl aKTyalu3aluu
TEPMUHOJIOTHH.

MecTto yueOHOro npeamera « XuMus»» B y4eOHOM IJIaHe

B cootrBerctBum ¢ denepanbHbBIM < TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO O0IIEero o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMUS» BXOIHUT B
npeIMeTHYI0 00sacTh «EcTecTBEeHHOHAYUYHbIE MPEIMETh) U SBIAETCS 005S3aTeNbHBIM
JUTSL U3y4YCHUS.

Y4eOHBIM TIaHOM Ha €€ u3ydeHue oTBefeHO 136 y4eOHBIX 4acoB — Mo 2 4 B
Hezaenmo B 8 1 9 kiaccax COOTBETCTBEHHO.

Conepxanue yuyeOHOTO TpeaMeTa «XHUMHs», MpeacTaBieHHoe B DenepanbHOM
paboueit nmporpamme, cootBeTcTBYeT PI'OC OO0, pazpadotano ¢ yuerom denepanbHoii
OCHOBHO# 00pa30BaTeIbHOM IPOrpaMMBbl OCHOBHOTO O0IIIero 00pa3oBaHus 10 y4eOHOMY
npeamery  «Xumusa», CcooTBeTcTByeT DenepaibHOM aJanTHUPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHON MpOrpaMMe OCHOBHOT'O OOIEro o00pa3oBaHUS OOYUYaIOIIMXCS C
3a/IeP’KKOM MCUXUYECKOTO PA3BUTHUA.

COAEPXAHUE YYEBHOI'O ITPEAMETA «XUMUA»

COJEPXXAHUE OBYYEHNMA B 8 KIIACCE

[lepBoHauanbHbIE XUMUYECKHUE TTOHSITHUS

[Ipenmer xumuu. *Ponp xumMuum B KHM3HHM  4ejoBeka.™ Tema wu
BellecTBa. Pu3nuecKkrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BelecTB. *Xumus B
cucteMe Hayk.*Huctele BemecTBa U cMecu. CrnocoOwl pazaeneHusi cmece. [IpaBuina
0e30MacHOro 00pallleHus ¢ BellleCTBaMHU U JIabopaTopHbIM o0opynoBanueM. *Ilonstue o
MeTOJlaX MO3HAHUS B XUMUU. *

ATOMBI U MOJEKYIbl. XUMHUUYECKUE 3JIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHUYECKUX



aneMeHTOB. OTHOCUTENbHAS aTOMHas Macca. [IpocTeie u ciokHbIE BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYECHUE.

Xumnueckas ¢opmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. *3aKkoH
MOCTOSTHCTBA cOCTaBa BemlecTB. *OTHOCUTEIbHASL MOJIEKYJIIpHast Macca. MaccoBasi 107151
XUMHUYECKOTO JIEMEHTA B COCIMHEHUH.

Ou3nueckue M XUMHUYECKUE SBIICHUA. XHUMHUUYecKas peakuud. lIpusHaku
XUMUYECKUX PEAKUUN. YPaBHEHUS XHUMHYECKUX pEaKUUi. 3aKOH COXPAHEHHUsS MacChl
BemiecTB. Krnaccudukaruss XUMHUUYECKUX peakiuil (COCIMHEHUs, Pa3JIOKEHUs,
3aMelleHus, oOMeHa).

XUMHYECKUN AKCIIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW IMOCYJION, C MpaBUIAMHU
paboThl B jabopaTtopuu U mpuéMamMu oOpalieHusi ¢ J1abopaTOpHBIM O0OPYIOBAHUEM;
U3y4eHWe W oOmnucaHue (PU3MYECKUX CBOMCTB OOpa3I0OB HEOPraHUYECKUX BEIECTB;
HaOmoeHre pu3ndeckuXx (IU1aBJIeHUE BOCKA, TasHUE JIbJIa, pACTUPAHKE caxapa B CTYTKE,
KUTICHUE U KOHJCHCAIIUS BOABI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHON
IIPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCJIOTOW) SIBIICHWUN, HAONIOJCHUE U OIHCAHHE
MPU3HAKOB MPOTEKAHUS XMMHUYECKHUX peakiuil (pa3iokeHue caxapa, B3auMOJICHCTBUE
CEpHOM KHUCJIOTBHI C XJOpUJIOM Oapusi, pasznoxkenue ruapokcuna wmeau (1) npwm
HarpeBaHWHU, B3aUMOJICUCTBHUE XKele3a ¢ pacTBopoM coiu meau (I1));u3ydenne cnoco6oB
pasnenieHus cMecel (¢ TOMOIIbI0 MarHuTa, (GOUIBTPOBAHKE, BHITTApUBAHUE, TUCTHILISIINS,
xpoMmartorpadus), MPOBEICHUE OYUCTKH MOBAPEHHOW COJM; HAOJIOACHUE U OINHUCAHUE
pEe3yJbTaTOB MPOBEACHUS OIbITA, WUIFOCTPUPYIOMIETO 3aKOH COXPAaHEHUSI MAacChl;
CO3JJaHHUE MOJIENIEH MOJIEKYI (IIapOCTEPIKHEBBIX).

Baxsneilmue npeicTaBUTENN HEOPTAHUYECKHUX BEIIECTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopox — 3meMeHT W MpoCTOe
BenecTBo. HaxoxxeHue kuciopoja B mpupoje, Pu3nyeckue U XMMHYECKHE CBOMCTBA.
Peakiuu ropeHus mpoCTHIX U CIOXKHBIX BeriecTB. CrocoObl MOMyYeHHs] KUCIOPOJa B
nabopatopuu *u mpomsbiiuieHHOCTU. *IIpumenenue kucnopona. Ilonstue 06 oxcumax.
Kpyrosopot kucnopoaa B mpupoae. *O30H — amioTporiHas MoaudUKaIus Kucaopoaa.

TemnnoBoit a3 PekT XUMUIECKON peaKIuy, TEPMOXUMHUUECKHNE YPABHEHUS, SK30- U
SHIAOTEPMHUYECKHE peaklnu. TOMIMBO: Yroib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CIos. *

Bonopon — snemeHT m npocrtoe BemecTBo. HaxoxaeHue Bogopoaa B IPUPOE,
dusznueckre U XMMHUYECKUE CBOMCTBA (Ha MpUMEPE B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCUJaMHU METAIJIOB), MPUMEHEHue, *crmocoOnl monydeHus. *IloHaTne o Kucimorax u
COJISIX.

KonunuectBo BemectBa. Moinb. MonsipHast macca. 3akoH ABoragpo. MossipHbIii
00BEM razoB. PacdeTsl mo xumudeckoit popmyne. PacueTs MaccoBO 10 XUMUYECKOTO
AJIEMEHTa B COEJIMHEHHUH, KOJIMYECTBA BEUIECTBA, MOJISIPHOM MacChl, MOJIIPHOTO 00bema
ra3oB. Pacu€Tbl o XMUMHUYECKUM ypaBHEHUSIM.

*®duznueckue cBoiicTBa BoAbl. *Boga. Ee coctaB, ctpoeHue u mosekynsl. *Boja
Kak pacTBoputelib. *“PacTBopbl. *I1oHATHE O HACHIIIIEHHBIX U HEHACHIIIIEHHBIX PacTBOpaXx.
[TonssTe pacTBOpUMOCTH BemIeCTB B Boje.* Pacuer MaccoBod moiM BemiecTBa B
pacTtBope (TIpOIleHTHasi KOHIIEHTpalus). MaccoBas [10Js BelIecTBa B



pactBope. *XuMHUecKue CBOMCTBA BOJBI (Pa3liokKEHUE, PEAKIMU C HATPUEM, OKCHIOM
Kanblus, okcuaoMm cepol (IV) peaknuu ¢ MeramnaMu, KUCIOTHBIMH M OCHOBHBIMU
okcunami). [Tonsitue 06 ocHoBaHusIX. PoJjib pacTBOPOB B MPUPOJIC U B )KU3HU YETIOBEKA.
Kpyrosopotr Boawsl B mnpupoje.*3arpssHeHue NpupoAHbIX Boa. OxpaHa M OYHMCTKA
MPUPOJIHBIX BOJI.

Baxneiiiue KJIaCCHI HEOPTaHUYECKUX COCIMHEHUMH. Knaccuduxanus
HEOPraHWYeCKuX coeauHeHui. OKcuapl: coctaB, Kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *amoTepHbIe, HecosleoOpa3youe - Ha npuMepe okcuaa yriepoaa (II) u
okcuna azota (II)), Homenknatypa.**IlonyueHrne™® MXUMHYECKUE CBONCTBA OKCHJIOB
(B3ammojeiicTBUEe C BOJIOM, KuciaoTamu, mienodamu). OcHoBanus. Knaccudukarus
OCHOBaHUM: MIEIOYM U HEPACTBOPUMBbIC OCHOBaHUsA. HoMmeHKIaTypa OCHOBaHHUI.
dusnyeckne M XHUMHYECKHME CBOMCTBA OCHOBAaHHMM (B3aMMOJCHCTBUE C OKCHUIAMHU
HEMETAJIJIOB, KUCIIOTaMH, cojisiMu). *Tlorydenrne ocHOBaHMM. *

Kucnotsr: coctaB, knaccudukanusi, HOMEHKIATypa, PU3NUecKue U XUMHYECKUE
CBOMCTBa (B3aUMOJICHCTBHE C METaJUIaMH, OCHOBHBIMH OKCHJAMHU, OCHOBAHHUSIMH,
COJIIMH, Ha TMPUMEpPE COJSHOW W CEPHOM KHCIOT), *CrmocoObl moiydeHus.™ Psia
aktuBHoctn MetasioB H. H. BbeketoBa. Conm (cpelHHeE): HOMEHKIATypa COJEH,
*crmocoObl oTyueHusI *, B3aUMOJISHCTBUE COJICH ¢ METaJJTaMH, KUCJIIOTaMH, IeJI0YaMu U
COJISIMU, TIPUMEHCHHE.

[TonsitTue 06 amdoTepHBIX THAPOKCHAAX (Ha MpUMEpe HUHKAW *aTrOMHHUS™):
*XMMHUYECKUE CBOMCTBA (B3aMMOJIEHCTBHUE C KUCIOTAMU U IIEII0YaMH, Pa3jioKEeHUue Mpu
HarpeBaHWM) U MoTydeHue.

I'eneTnyeckass CBA3b MEXAYy KIacCaMd HEOPraHUYECKUX  COEIUHEHHU.
I'eneTnueckue psabl.

XHWMHUYECKUN SKCIIEPUMEHT: KAaUECTBEHHOE OIPEIETICHUE COAEPKAHUS KUCIOPOaa
B BO3/yX€E; MOJyUYCHUE U U3yUCHHE CBOMCTB KUCIOPO/1a; HAOIIOICHHE B3aUMOICHCTBUS
BEILECTB C KHCIOPOJAOM M YCIOBHUS BO3SHUKHOBEHHUS U NMIPEKPAILCHUS TOPEeHUs (IToxKapa);
O3HaKOMJICHHE ¢ 00pa3liaMi OKCUJIOB M OMMCAaHUE UX CBOMCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpoJia (ropeHue); HabIoaeHne 00pasoB BEIIECTB KOJIMYECTBOM 1 MOJIb;
UCCIIEIOBaHNE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM JA0JIEN paCTBOPEHHOTO BELIECTBA,;
B3aUMOJICHCTBHUE BOJIbI C METAJUIAMU (HATPUEM U KaJlbLIUEM ) (BO3MOKHO UCIOJIb30BAHHE
BHUJICOMATEPUAIIOB); OIPEAECICHUE PACTBOPOB KHUCJIOT M IIEJIOYEHd C MOMOIIbIO
WHMKATOPOB; HCCIIeJOBAaHNE 00pa3Il0B HEOPTaHUYECKUX BEIIECTB PA3INYHBIX KIIACCOB;
HaOJIOICHNE WM3MEHEHUs OKPAacKU HWHIUKATOPOB B PACTBOpPAX KHCIOT M MIENOYEH;
n3yueHue B3aumogenctBus okcuaa Menu(ll) ¢ pactBopom cepHON KUCIOTHI, KUCIOT C
METAJUIAMHU, PEaKUWd HEUTpadu3aluuH; IIOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOTO METaJIa IPYTUM U3 PacTBOPA COJIM; PEIICHUE HKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxHelmme KI1accbl HEOPraHUYECKUX COCTUHEHUI.

[Tepuonnuecknii 3akoH u llepnoanueckas cucrema XuMu4eckux 3semMeHToB /1. H.
MenneneeBa. CTpoeHre aTOMOB. XUMHYECKas CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUH.



[lepBble MOMNBITKY KJIACCU(PHUKAMU XUMUYECKUX 37eMeHTOB. [loHsATHEe 0 rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJI0YHO3EMEbHbBIE METAJUIbI, FaJOT€Hbl, UHEPTHBIE
ra3bl). *neMeHThl, KOTOpblEe 00pa3yoT aM(OoTepHbIe OKCUIBI U THIPOKCHIBI. *

Ilepuonnueckuit 3axkoH. Ilepuomuueckass cuCTEMa XUMHUYECKHX 3JIEMEHTOB /JI.
N. Menneneea. Kopotkonepuonnas u *giuuaHonepuoanas*dpopmsel [lepuonuueckoit
cuctembl XumMuyeckux 31emMeHToB 1. 1. Menneneesa. Ilepuoab! u rpynmsl. PU3nyecKun
CMBICJI IOPAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYNIIBI DJIEMEHTA.

Crtpoenne atoMoB. CoctaB aToMHbIX siaep.*M3oronsl.* Dnektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JIeMeHTOB llepuoguueckoit
cucteMbl JI. WM. MeHneneeBa. XapakTEpUCTUKAa XUMHUYECKOIO 3JIEMEHTa II0 €ro
nonoxeHuro B Ilepuonnueckon cucreme /. 1. Menneneesa.

*3aKOHOMEPHOCTH U3MEHEHHMsI CBOMCTB 3JIEMEHTOB MajbIX MEPHOJOB U IJIaBHBIX
HNOJArPYII, B 3aBUCUMOCTHM OT aTOMHOro (MOPSAKOBOTO) HOMepa 3HaueHHE
Ilepnoanueckoro 3axkoHa U Ilepmonnueckodl CHCTEMBI XMMHUYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku U nipakTuku. JI. . MeHneneeB — yu€HbIi U rpaaaHuH. *

Xumuueckast cBsa3b. KoBasieHTHast (TmosisipHass M HEMOJISIpHAsi)  CBA3b.
*INeKTPOOTPUIIATENILHOCTh AaTOMOB XMMUYECKUX AJIeMEHTOB. * MloHHas CBA3b.

Crenenp oxucneHus. OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIE peakuuu. lIponeccs
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKU HKCIIEPUMEHT: U3Yy4eHUE o0O0pa3loB BEHIECTB METAUIOB H
HEMETAIIJIOB; B3aUMOJECHCTBUE THMAPOKCHUIA LIMHKA C pacTBOPaMU KHUCJIOT U ILIEJIOYEH;
IIPOBECHUE OIIBITOB, WIIIOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii (ropeHue, peakiuy pa3aoKeHus, COSIUHEHNS).

MexXnpeIMeTHBIE CBS3H

Peanuzanms MEXNpEeIMETHBIX CBsS3el MNP HU3YYCHHMM XHMHH B 8 Kiacce
OCYIICCTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX CCTCCTBCHHO-HAYYHBIX IIOHATHH, TaK
U TIOHATHH, SBISIONIMXCS CHUCTEMHBIMH JUIS OTJCIBHBIX IPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO01IKe eCTECTBEHHO-HAYYHBIC TIOHSTHS : HAYYHBIN (PaKT, TUIIOTE3a, TCOPHs, 3aKOH,
aHaJgu3, CHHTE3, KIacCU(UKAIUI, TEPUOTUIHOCTh, HAOIIOAEHNUE, SKCIICPUMECHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHUE.

dusnka: MaTepusi, aToM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKIHW, HU30TOIIHI,
PaINOaKTUBHOCTb, MOJICKYJIA, DJISKTPUUCCKUN 3apsj, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBA, Ta3, (GU3WYECKUE BEIWYUHBI, CAMHUIBI U3MEPEHUS,
KOCMOC, TJIaHETHI, 3B&371b1, COJIHIIE.

buonorus: porocunTtes, agpixanue, onocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MUHEpaIbl, TOPHBIC MOPOIBI, ITOJC3HBIC
HCKOITaeMbI€, TOILIUBO, BOJIHBIE PECYPCHI.
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COJEPXKXAHUE OBYYEHMUSI B 9 KIIACCE

BemecTBo 1 xuMUYeCKas peaKius

Ilepuonnueckuini 3axkoH. Ilepuomuueckass cucTEMa XUMHUYECKHX 3JIEMEHTOB /JI.
. MenneneeBa. CrpoeHHME aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
XUMUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIusl, KAIbIUSI U UX COCIUMHCHUN B
COOTBETCTBHMHM C MOJIOKEHUEM 3JIeMEHTOB B [lepunonnueckoil cucreMe U CTPOCHHEM HX
aTOMOB.

CrpoeHue BemecTBa: BUIbl XUMAYECKOU CBSA3H. TUIBI KPUCTATUIMYECKUX PEIIETOK,
*3aBUCUMOCTb CBOWCTB BEILIECTBA OT THMA KPUCTAUIMYECKOM pemeéTKH U BHUAA
XUMUYECKOU CBSI3M. *

Knaccudukanus u HOMEHKJIaTypa HEOpPraHUYECKUX BEUIECTB (MEXKIyHAPOAHAS U
TpUBHUAJIbHAS ). XUMUYECKHE CBOWCTBA BEILIECTB, OTHOCSAIIMXCS K Pa3jIMYHbIM Kilaccam
HEOpPraHMYeCKUX COEAMHEHUH, TeHEeTUYECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMUYECKUX peaklMi MO pa3iINYHbIM MpU3HAKaM (IO YUCIY U
COCTaBYy YYacCTBYIOUIUMX B PEAKIIMU BEIIECTB, MO TEMIOBOMY 3P (DEKTY, MO0 U3MEHEHUIO
CTeNIeHEl OKHUCJICHHMS XUMHUYECKHX DJJEMEHTOB, *M0 OOpaTUMOCTH, IO Y4YaCTHIO
Katajau3aropa).® DK30- U SHAOTEpMUYECKUE peakuu. *TepMOXUMUYecKue ypaBHEHUs.*

*TlonsiTue 0 cKOpoCTHM xXuUMHUYecKol peakuuu. [loHsitue 006 oOpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusX. [IOHATHE O TOMOTEHHBIX M TE€TEPOrCHHBIX
peakiusax. [lonsiTue 0 xuMuueckoM paBHOBecUU. CMeNIeHNEe XUMUUYECKOTO PaBHOBECHSI.
@aKTOpHI, BIUAIOIINE HA CKOPOCTh XUMHYECKON PEAKIUU U MOJ0KEHUE XUMHUUYECKOTO
paBHOBecHs. *

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuu. CocTaBlIeHHE YPAaBHEHUN OKHCIUTEIBHO-
BOCCTAaHOBHTEJIBHBIX PEAKIINI C UCTIOIB30BAHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust ANEKTPOIUTUYECKON OUCCOLUMALMU. DJIEKTPOJIUTHYECKAs JUCCOLIMAIMS.
DNEKTPOIUTHl M HEdNEKTpoauThl. KaThoHbl, aHWOHBL. *MexaHU3M IUCCOIMAIIUU
BELIECTB C pA3IMYHBIMM BHJAAMU XUMHUYEeCKOM cBsaA3u. lloHsaTe o0 crTeneHu
nuccoranun. *CunbHbIC U C1abble dJIEKTPOJIHUTHI.

Peakiiuu monHoro oOMeHa. YCIOBHUS MPOTEKaHUS PEAKIIMA MOHHOTO OOMEHa 10
KOHI[A. [lonHbIE M COKpalIEHHbIE HOHHBIE YPABHEHUS peakuuid. XUMHUUYECKHE CBOMCTBA
KHCIIOT, OCHOBAaHMM U COJE€H B CBeTE MPEACTABICHUA OO0 DIEKTPOIUTUUYECKOU
mucconuannn. Cpena pactBopa. KadyecTBeHHblE peakuyM HAa KATHOHBI U aHUOHBI:
XJIOpHI-, OpoMHUI-, HOAUI-, CynbdaT-, KapOboHaT-, cuiukar-, Qocdar- aHHOHBI,
TUJPOKCHUI-UOHBI; KATHOHBI aMMOHUS, MarHus, KaJblIMs, ATIOMUHUA, Keje3a (2+) u (3+),
Menu (2+), HMHKa, IPUCYTCTBYIOIIUE B BOJIHBIX paCTBOpaXx.

XUMHUYECKUN DSKCIEPUMEHT: O3HAKOMJIEHHE C MOJACISIMHU KPHUCTALTUYECKUX
PEIETOK HEOPraHWYECKUX BEIIECTB — METAUIOB M HEMETauIoB (rpadura U aiMasa),
CIIOKHBIX BELIECTB (XJOpHJA HATpHs); UCCIEI0BaHUE 3aBUCUMOCTH CKOPOCTH
XAMHYECKOW pEaklud OT BO3JCHCTBUS PA3TUYHBIX (DAKTOPOB; WCCIEIOBAHUE
ANEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, MPOLECCA JUCCOLMALIMY KUCIIOT, IIEJI0Ued U
coiiei  (BO3MOXKHO  HCIIOJb30BaHUE BHJIEOMATEPUANIOB); MPOBEJACHUE OIMBITOB,
WUTIOCTPUPYIOUIUX MPU3HAKU MPOTEKAHUSI PEaklMil HOHHOro oOMmeHa (oOpa3oBaHUE
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ocaJika, BbIJEJIEHHE raza, 00pa30BaHHUE BOJbI); OMBITOB, WILIIOCTPUPYIOMIUX HPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuid (TOpeHHe, pPEeakuuu  passioKeHUs,
COEIMHEHHUS); PACIO3HABAHUE HEOPraHWYECKUX BEIIECTB C MOMOLIBI0 KayeCTBEHHBIX
peakuuii Ha MOHBI; PEIICHHE SKCIIEPUMEHTAIBHBIX 3aad.

Hemetainnbl 1 ux coeuHEHUS

O6mass  xapaktepucTuka rajmoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
XapakTepHbIe cTeneHn okucieHus. CTpoeHue u Gu3n4ecKre CBOMCTBA MPOCTHIX BEIIECTB
— raJioreHoB. XMMHUYECKHE CBOIMCTBA Ha MpUMepe XJiopa (B3auMOJICHCTBUE C METaIaMH,
HEMEeTAJJIaMU — BOJIOPOJIOM U KHCJIOpojaoM, *menouamu™). XiaopoBogopona. CossiHas
KHUCJIOTa, XUMHUYECKHUE CBOMCTBA, *MosiydyeHue™, mpruMeHeHHe.

*JleHicTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPraHU3M ueloBeka.* BakHeime Xjaopuabl u
WX HaXO0XJEHUE B IPUPOJIE.

O6mass xapaktepucthka dJeMeHTOB VIA-rpynmbel. OCoOEHHOCTH CTpPOCHUS
aTOMOB KHCJIOPOJIa M CePbl. XapaKTePHbIC CTCTICHU OKUCIICHUS .

Crpoenne u (pu3MYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPHI.
AmnotponHble  MOAMGUKAIMKA KHCIOpoJAa M cepbl. XHMHUYECKHE CBOWCTBA CEpBI
(B3ammojieiicTBUEe *C HeMeTalaMH™* — BOJOPOJAOM M KHUCJIOPOAOM, METallJlaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W cepHOM Kucioramu).* CepoBOAOpPO: CTpOCHUE,
bu3uYecKue U XMMUYECKHE CBOWCTBA (KHCJIOTHBIE W BOCCTAHOBUTEIbHBIC CBOMCTBA).
Oxcupibl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOoTa: GU3NIECKHUe
U XUMHYeckue cBoiicTBa (oOmme u crnenupuueckue). Coau CEepHOUW KHUCIOTHI,
KayecTBEHHas peakuus Ha cynbdar-uoH. CepHucras kuciaora. *XuMUUYecKue peaxiuu,
JeXKallhue B OCHOBE MPOMBINIJIEHHOTO CHoco0a TOMy4YeHUsT CEpPHOW KHCIOTHI. *
Haxoxxnenue cepsl u €€ coeHeHH B ipupoe. [I[puMeHeHre cepbl U ee COeTMHEHUH B
OBITY M B MPOMBIIIJICHHOCTH. *XWMHUYECKOE 3arps3HEHUE OKPYXKAIoUeH Cpebl
COCIMHEHUSMH Cepbl (KHCIOTHBIC JTOXK/IH, 3aTPA3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOObI
ero npeaoTBpaIieHus. *

O6m1as xapakTepucTHKa 3J1eMeHTOB V A-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB
azora u pocdopa, xapakTepHbIE CTEIICHU OKUCIICHUS.

A30T, pacmpocTpaHeHHe B Tpupojae, (U3HUYECKHe M XUMUYECKHE CBOWCTBA
(B3auMozeiicTBUE € METAJJIaMH M HEMETAUIaMH - KHUCJIOPOAOM M BOJOPOJIOM).
KpyroBopotr a3ora B mnpupome. AmMMuak: (uandeckne M XUMHUYECKHE CBOWCTBA
(oKHCIIeHHe, OCHOBHBIE CBOWCTBA BOJHOTO PAacTBOpA), *MONydYEeHUE™ M TpPUMEHEHHE.
Conu aMMOHUS: cOCTaB, (U3NYECKHE W XUMHUYECKHE CBOMCTBA (pa3joKeHHUe,
B3aUMOJICHCTBUE CO LIeJIoYaMH), NpuMeHeHue. KauecTBeHHasi peakiusi Ha HWOHBI
aMMOHUS. A30THasi KHCIIOTa, €€ (U3MYEeCKHMe W XHMHYECKHe CBOMcTBa (oOmue u
cnerubuyeckue), *momydenue.*Hutparsl  (pasznmokeHue). A30THCTas  KHUCIOTA.
Hcnonb3oBanrue HUTPATOB M COJIE aMMOHHS B KaueCTBE MHUHEPAJIBbHBIX YIOOpPEHUM.
*XUMHUYEeCKOe 3arpsA3HEHHE OKpYKAaroled cpellbl COSAUHEHUSIMHU a30Ta (KUCIOTHBIE
TOK M, 3aTPsI3HEHNE BO3/TyXa, TOYBBI M BOJIOEMOB). *

®ocdop, *amnorponusie Moaudukanuu docdopa,*puzndeckue U XUMHUYECKHUE
CBOMCTBa (B3aMMOJEHUCTBUE C METaJUIaMHU, HEMETAJIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHO#l kmcimoTamu).* Oxcup ¢ocdopa (V), oprodocdopHas Kucaora:
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¢usznueckre W XMMHUYECKHE CBOWCTBa, *monyuyenue.**[loHsiTue 0 MHMHEpaIbHBIX
ynoOpenusx: HUTpaThl U docdarsl. [loHATHE 0 KOMIUIEKCHBIX yao0peHusx.* Ooias
xapakTepuctuka 3nemMeHToB [V A-rpynmnbel. OcoO€HHOCTH CTPOEHUsI aTOMOB yriepoja u
KpeMHUA. BaJleHTHOCTh M XapaKTepHbIE CTENEHW OKHUCIECHHS aTOMOB yriepoaa u
KpeMHusd. PacnipocTpanenue yriepojia B IpUpoJie, XapaKTepHbIE CTETIEHH OKUCIEHUS.

VYrnepon, amwiorponHble Moaudukanuu (rpadur, anmas), G(UMYECKHE U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOICHCTBHE C METAJUIAMU, HEMETAJJIAMH,
*KOHIICHTPUPOBAHHBIMK a30THOM M CEepHOM KucioTamu)*. AzacopoOuus. Kpyroopot
yriaepoaa B npupoge. Okcuabl yriepoaa, ux (pU3MYECKHe U XUMHUYECKHE CBOICTBA,
NOJIyYeHUE U MpPUMEHEHue, JEHCTBME Ha  OpraHM3M  4eJoBeKa.
*Jkonmoruueckre mpoOiemMbl, CBsA3aHHbIE C okcugoMm yraepoga(lV); rumoresa
rJI00aJIbHOTO TMOTEIUICHUs] KJIMMAaTa; MapHUKOBBIM 3 dexT.* YronbHas kucioTa u eé
colu, HMX  (Qu3Myeckue W XMMHYECKHME  CBOWCTBA, *nonmyueHue "
npuMmeHeHue. *KauecTBeHHas: peakiusi Ha KapOoHaT-uoHBL. Vcnonp3oBaHue kapOOHATOB
B OBITY, MEIMIIMHE, TPOMBIIIJICHHOCTH U CEIBCKOM XO3SHCTBE.

OO6mue mpeacraBieHus 00 OCOOEHHOCTSIX COCTaBa M CTPOCHUSI OPTraHUYECKUX
COCIMHEHUN yriepoja (Ha mpuMepe MeTaHa, dTWIEHA, 3TaHOJa, YKCYCHOM KHCIIOTBHI.
*Ux coctaB M xuMHYeckoe cTpoeHue. Kiaccudukaiuss OpraHuyecKUX BeIecTB.™
[ToHsiTHE O OMOTOTUYECKU BaXKHBIX BEIIECTBAX: JKUPAX, OeNKaX, yriaeBo1ax — U UX POJIH
B JKM3HM 4YesoBeka. *MaTepuanbHOE €IMHCTBO OPraHMYECKHMX M HEOPraHWYeCKHUX
COEIMHEHUH. *

KpemHunii, ero ¢Qusmyeckue u XUMHUYECKHE CBOWCTBa (Ha mpuUMEpe
B3aUMOJEHCTBUS C MeTalllaMu u HEMETAJIJIaMu), *nonydenue*
unpuMmenenue. *CoeuHeHns KpeMHus B npupoje. OO1mue mpeacTaBieHuss 00 OKCHe
kpemuusA(IV) u kpemuueBoi kuciore. Cuiaukatel, pU3nYecCKue 1 XUMUYECKUE CBOMCTBA,
MOJIYYCHHUE U TIPUMEHEHHE B OBITY, MPOMBIIIJIEHHOCTH (B MEIUIIMHCKOM, SJIEKTPOHHOM,
CTPOUTEIBHOW M Ap.). BakHeillme cTpouTeNbHbIE MaTepuaibl: KepamMuKa, CTEKIIO,
IIEMEHT, 0eTOH, keyie300eToH. [IpobieMbl 6€30MacHOr0 MCIOJIB30BAHUS CTPOUTEIBHBIX
MaTEpHUAJIOB B TOBCEAHEBHOM KU3HU. *

XYUMHUYECKU DSKCHEPUMEHT: HU3y4YeHHE O0Opas3loB HEOPTaHMYECKUX BEIIECTB,
CBOWCTB COJISHOW KHCJIOTHI; IPOBEJCHUE KAYECTBEHHBIX PEAKIUMN HA XJIOPUA-HOHBI U
HaONIOZICHHE TPU3HAKOB WX TMPOTEKAHUS; OIMBITH, OTpaxaromme (QU3NYecKue u
XUMUYECKHE CBOWMCTBA TajJOT€HOB M HX COEIWHEHWI (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPUATIOB); O3HAKOMJICHME C oOpa3namMud  XJOpUAOB  (TaJOTEHHJIOB);
O3HaKOMJIEHHE C oOpasliaMu cepbl U €€ COCAMHEHUAMU (BO3MOXKHO HCIIOJIb30BAHME
BHUJICOMATEPUATIOB); HaOJIOJeHUE TMpolecca OOyriMBaHUs caxapa MOJ JeicCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOU KUCJIOTHI; U3yYCHUE XUMUYECKHX CBOMCTB pa30aBIICHHOM
CEpHOM KHUCIIOTHI, MPOBEACHNE KAaUeCTBEHHOW PEaKIUU Ha CyIb(aT-uoH u HaOIIOIeHHE
nmpu3Haka e€ MpOTeKaHWs;, 0O3HAKOMJIEHUE C (PHM3NYeCKUMU CBOMCTBaAMU a30Ta, Gocdopa
U UX COeIMHEHUN (BO3MOXHO MCIOJIb30BAHHE BHIEOMATEPHAIIOB), 00pa3liaMy a30THBIX
1 GocPopHBIX yT0OpEeHUH; OTyIeHHEe aMMHUaKa U U3YYCHHUE €r0 CBOMCTB; MPOBEICHUE
KQueCTBEHHBIX pEaKlUi Ha MOH aMMOHHUS U (PocdaT-UOH U H3yUYECHHE MPU3HAKOB HX
MPOTEKAaHUs, B3aAUMOJCHUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEABIO
(BO3MO’KHO HCIOJIb30BAHHE BUEOMATEPHUAIIOB); U3YUEHUE MOJIEIEH KPUCTANIMUECKUX
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pem€Tok anMasa, rpaura; O3HaKOMJIEHHE C IPOLECCOM aJCcOpOLUU pacTBOPEHHBIX
BELIECTB AaKTHUBUPOBAaHHbIM YIJIEM U  yCTPOMCTBOM NPOTHMBOras3a; IOJIYyYEHHUE
YTJIEKUCIIOTO Ta3a M U3YYEHHE €ro CBOMCTB; NMPOBEICHHE KAYECTBEHHBIX PEaKIUi Ha
KapOOHAT- U CWJIMKAT-UOHbI U U3yUYEHUE NMPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKUMENH CUIMKATHON MPOMBIIUIEHHOCTH; PEIIeHUE dKCIEPUMEHTAIBHBIX 3a7a4 110
Teme «BaxHeillre HeMeTaIbl U UX COETUHEHUS.

MeTtanabl 1 MX COCAUMHEHUS

OO6m1as XapakTEepUCTUKA XMUMHUYECKUX AJIEMEHTOB — METaJUIOB Ha OCHOBAaHHUHU
UX  MOJO0KCHHS B  Ilepuonnueckoii CHCTEME XUMHYECKHUX  DJIEMCHTOB
JI. . MenaeneeBa u ctpoeHust aromoB. CTpoeHrEe MeTaUIoB. MeTaninuyeckas CBs3b U
METAJUIMYECKAs] KPUCTAUIMYECKAs PEIIETKA. DIEKTPOXUMUUYECKUN psa HANpsSKeHUH
MetayioB. dusndeckre M XUMHYECKHE CBOMCTBA METaUIOB (B3aWMOJICHCTBHE C
KHUCIIOPOJIOM, BOJIOHM, KucioTamu). *OO01mue cnocoObl noiayueHus MmetawioB. [lonsaTtue
0 KOPPO3HWH METAJIOB, OCHOBHBIE CITIOCOOBI 3alTUThI UX OT Koppo3un. CruiaBel (CTalb,
YyT'yH, JIOPATIOMUHUHN, OpOH3a) ¥ UX IPUMEHEHUE B ObITY U MPOMBIIINICHHOCTH. *

[Ilenounble MeTauibl: ToJOkeHUE B Ilepuoanueckoi cHUCTEME XUMHUUYECKHX
aneMmeHToB JI. 1. Menneneesa; crpoenue atomoB. Haxoxaenue B npupoje. Pusnueckue
U XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIBI U TUIPOKCUIBI HATPUS
u Kanus. [[pumMeHeHne meaoYHbIX METAIIIOB U UX COCIMHEHUM.

[[lenroyHo3eMenbHBIE ~ METa/UIbl ~ MarHuii W KaJblMii:  TIOJIO)KCHHUE B
[Tepuoguueckoit cucreme xummuueckux siaemMeHToB JI. M. MenpaeneeBa; cTtpoeHue HX
aTOMOB; HaxoXxJeHHe B mpupoae. dusznueckne U XUMHUYECKHUE CBOWCTBA MarHus W
Kanblusl. BakHeimme coeauHeHus Kaiablius (OKCHI, THAPOKCHI, coiu). *XKECTKOCTh
BOJIBI U CTIOCOOBI €€ ycTpaHeHus. *

AnoMUHMI: noJiokeHue B Ilepuoanueckoit cucTeMe XMMUUYECKUX 3JeMEeHTOB /1.
N. MenpaeneeBa; CTpOCHUE aTOMA; HAXOXKIEHHUE B ITpUpojie. PU3NUECKUE U XUMUUYECKUE
cBoOMcCTBa amfOMUHMsI. AMDOTEpHBIE CBOMCTBA OKCH/IA U TUAPOKCHUIA aATFOMUHUSI.

Keneszo: nomoxenue B llepuommyeckod cucremMe XUMHYECKHUX 3JIEMEHTOB /I.
N. MenpaeneeBa; CTpOCHUE aTOMA; HAXOXKAEHHUE B IIpUpojie. PU3NUECKUE U XUMUUYECKUE
CBOMCTBa >kejie3a (B3aMMOJACHCTBUE C METaylaMH, KUCJIOTaMu U COJsiMH). OKCHUIBI,
ruapokcuasl u conu keneza(ll) m xenesa(Ill): cocraB, cBoiicTBa
*nomyuenue. *

XUMUYECKUN SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJJIOB U CIIJIABOB, HX
(U3UYECKUMH CBOWCTBAMU;, HM3YYCHUE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO
HCITOIb30BaHUE BUACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOCHCTBHS OKCH/IA KA H
HaTpus ¢ BOJIOH (BO3MOXHO UCIIOJIb30BaHUE BUICOMATEPHAJIOB); UCCIEIOBAaHNE CBONCTB
KECTKON BOJIBI, TIpoOllecca TOPEHHUs Kejie3a B KUCIOpoJie (BO3MOXKHO HCIMOJIb30BAHUE
BHJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEaKIIMi Ha UOHBI (MarHus,
KaJblivs, amoMuHusi, nuHka, skeneza(ll) u sxeneza(Ill), menu(Il)); nHaOmogeHue wu
OMHCAaHUE TPOIIECCOB OKpAIIMBAHMS TUIAMEHHM HOHAMU HATpusl, Kajdusd W KaJbIUs
(BO3MOKHO HCIOJB30BaHUE BUACOMATEPHUAIOB); UCCIeAOoBaHUE aM(pOTEPHBIX CBOMCTB
THIPOKCHIA ATIOMUHUS ¥ THAPOKCHUIA ITMHKA; PEIICHUE IKCIIEPUMEHTAIbHBIX
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3aja4 1o TeMe «BakHenmnme MeTauibl 1 UX COSIUHEHUS)).

XUMUS U OKpYKarolas cpena

*HoBble MaTepuasibl U TEXHOJOTMH. BemiecTBa m Marepuansl B MOBCEIHEBHOM
KU3HU YelloBeKa. XHUMHS M 310poBbe. be3zomacHoe uCMONb30BaHUE BEUIECTB U
XUMHYECKUX peaknuii B ObiTy. llepBas mnomompb 0OpH  XMMHUYECKHX — O0XKOrax
u otpaBieHusiX. OCHOBBI IKOJIOTUMYECKON I'PaMOTHOCTH. *

*Xumuyeckoe 3arps3HEHHE OKpYyXKawolled cpenapl (mpenenbHas aomycTuMast
koHieHTparnus BemectB — [1JIK). Poibs xumuu B pereHnn 3KoJ0THuecKux mpoosueM. *

*[IpuponHble HCTOYHUKU YIJIEBOJOPOJOB (yrojib, NPUPOAHBIA Tra3, HEQPTH),
NPOAYKTHI UX MepepabOTKH, KX POJIb B OBITY M MPOMBIIIIEHHOCTH. *

XUMHUYECKUI HKCIIEPUMEHT: U3Y4YeHHE 0Opa3lloB MaTepHasioB (CTEKJIO, CIUIaBBI
METaJJIOB, TOJUMEPHbIE MaTepHabl). *

MexnpeIMeTHBIE CBS3H

Peanuzanmss MEXNpeIMETHBIX CBsI3¢l IPH HW3YYCHHWM XHMHH B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCIOIb30BaHHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHATHH, TaK
U TIOHATHH, SBISIOIIMXCS CUCTEMHBIMH JUISI OTJCIBHBIX IPEAMETOB ECTECTBEHHO-
HAYYHOTO ITUKJIA.

OO011IHe eCTECTBEHHO-HAYYHBIC TIOHSTHS . HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TSOPHS,
aHanu3, CHUHTE3, KiacCU(UKaIMsa, TEPUOJUYHOCTh, HAONIOJCHHE, OSKCIEPUMEHT,
MOJIETMPOBAHKUE, M3MEpPEHUE, MOJENb, SIBJICHWE, MAapHUKOBBIA 3(PQPeKT, TexHoymorus,
MaTepuabl.

®duznka: mMaTepus, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHJ, W30TOIbI,
PaANOAaKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUHN 3apsij, MPOBOAHUKHU, MOJIYIPOBOJHUKH,
TURIIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpUCTA/UIMUECKas pemeéTka, CIUIaBbl, (QU3ndyeckue
BEJIMYUHBI, CAUHUIIBI W3MEPEHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
ComnHiie.

buonorus: dotocuHTe3, apIXaHue, Ouocdepa, IKOCHCTEMa, MHUHEPAJIbHbBIE
yI0OpEHMsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEpANbI, TOPHBIE MOPOABI, IMOJIC3HBIC
MCKOIIaeMbIE, TOTIMBO, BOJIHBIE PECYPCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHNA YUHEBEHOI'O ITPEJAMETA
«X1MUA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHNA

B uenom pesynbrathl ocBoeHus oOydaromumucs ¢ 3P yyeObHoro mpeamera
«Xumus» AOJKHBI coBnaaaTh ¢ pesyiabraramu denepanbHoil paboyeil mporpamMMbl
OCHOBHOTO 00111er0 00pa3oanus. Hanbosee 3HAUNMBIMU SBIISIOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIn4HOCTHBIE PE3YABTATHl OCBOCHUS MPOrPAMMBI OCHOBHOT'O 00I11ero 00pa3oBaHus
JOCTUTAIOTCA B XOJ€¢ OOydYeHHs] XUMUHU B EIUHCTBE Y4YeOHOU H
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BOCIIUTATEIILHOM JEATEIbHOCTH B COOTBETCTBUHM C TPAAUIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMU B OOIIIECTBE
npaBUJiaMM W HOPMaMH TOBEACHUS M CHOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHMS,
CaMOPAa3BUTHS U COLIMATU3ALMH 00yYarOIIUXCS.

JInaHOCTHBIC pe3yabTaThl OTpaXKaroT TOTOBHOCTH oOy4arommxcs
PYKOBOJICTBOBAThLCSI CUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OPHUEHTAIMI M paCIIMPECHUE
OTbITa JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) mMaTprUOTHYECKOTO BOCIIUTAHMS:

IIEHHOCTHOTO OTHOIIEHUS K OT€UECTBEHHOMY KYJBTYPHOMY, UCTOPUYECKOMY U
HAy4YHOMY HACJIeNI0, TOHUMAaHUS 3HAUCHUSI XUMUYECKON HAyKU B )KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAAETh JOCTOBEpHOM uH(pOpMalMeil o mnepeaoBbIX
JTOCTHXKEHUSIX U OTKPBITUSAX MUPOBOM M OTE€YECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTU B
HAy4HBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTRA;

2) TpaXkJaHCKOTO BOCTIMTAHUSI:

MPEACTaBICHUS O COIMAIBHBIX HOPMAaX U MPaBUJIaX MEXIUYHOCTHBIX OTHOIICHUM
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4eOHO-UCCIEI0BATEILCKOM, TBOPUECKON U IPYTrUuX BUIAX JACATEILHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JIESITEIBHOCTH  TIPU  BBIMOJHEHUU  YYCOHBIX,
MO3HABATEIBLHBIX 3a/1a4, BHITOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB, CO3JJaHUN yUeOHBIX
IIPOCKTOB, CTPEMJICHUS K B3aMMONOHMMAHUIO M B3aWMMOIIOMOIIM B TMPOIECCE ITOMU
y4eOHOU AesTeNbHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEJEHUE U TMOCTYNKU CBOUX
TOBAapUIIEH C TMO3HWIMU HPABCTBEHHBIX M MPAaBOBBIX HOPM C YYETOM OCO3HAHHUS
NOCJIEICTBUH MTOCTYIIKOB;

3) LIEHHOCTU HAYYHOTO TIO3HAHMS:

MUPOBO33PEHUYECKUX TIPEACTABICHUNA O BEIIECTBE M XUMHUYECKON peakluu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIOIINX OCHOBY
JUIsE TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpa, MPECTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOIbI, B3aUMOCBS3SIX YEJIOBEKa C MMPUPOJIHON CPENIoH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

NIO3HABATEIbHBIX MOTHMBOB, HAIPABJICHHBIX Ha IOJYYEHHE HOBBIX 3HAHUU M0
XUMHH, HEOOXOIUMBIX JUTsl O0BSICHEHUST HAOII0AAaeMBIX TIPOIECCOB U SIBIICHUM;

MO3HABATEIbHOM, WH()OPMAIMOHHOW M YUTATENBCKOW KYJIbTYphl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEILHOU PabOThI C YI€OHBIMU TEKCTaMH, CIIPABOYHOMN JIUTEPATYpOid,
JOCTYITHBIMH T€XHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHUI;

UHTEpeca K OOYYCHHIO U TIO3HAHWIO, JI0O003HATETLHOCTH, TOTOBHOCTH W
CIIOCOOHOCTH K caMO00pa30BaHUIO, TPOCKTHON M MCCIIEIOBATENIbCKON AESTEIbHOCTH, K
OCO3HAHHOMY BHIOOPY HAINPaBICHHOCTH U YPOBHS 00yUYEHUS B JajdbHEHIIIEM;

4) hopMHUPOBAHUS KYJIBTYPhI 3I0POBBSI:

OCO3HAHUS LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIECHHSI K CBOEMY 3J0pPOBBIO,
YCTAHOBKH Ha 3JJ0pOBbIN 00pa3 KU3HU, OCO3HAHUS MTOCIEACTBUN U HEMPUATHUS BPEAHBIX
MpUBbIYEK (YMOTPEOJICHUS] aJKOroJii, HApKOTUKOB, KYypeHHs), HEOOXOIUMOCTHU
coOJIOICHUST TIpaBUJl OE30MACHOCTH MpPU OOpalIeHUU C XMMHYECKMMH BEIIECTBAMH B
OBITY U peabHOU KU3HH;

5) Tpya0BOr0 BOCIIUTAHHUS:
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MHTEpEca K MPaKTUYECKOMY HM3yYeHHIO IpodeccHil U Tpylaa pas3iudyHOro poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW JAESITENbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUS MPEAMETHBIX 3HAHUM M0 XMMHUHU, OCO3HAHHOTO BbIOOpa MHAMBUIYAJIBbHOU
TPACKTOPUU TMPOJOJDKEHHUS O00pa3oBaHUA C YYETOM JIMYHOCTHBIX MHTEPECOB U
CHOCOOHOCTH K XHWMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCHEelHON
npo(ecCUOHaNbHON NEeATEIbHOCTH W Pa3BUTHUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CPEE;

6) PKOJIOrMYECKOI0 BOCITUTAHMS

HKOJIOTMYECKH 11eJ1eCO00Pa3HOro OTHOIICHUS K MPUPOJIE KaK UCTOUYHUKY JKU3HU Ha
3emile, OCHOBE €€ CYUIECTBOBaHUS, MOHMMAHUS LIEHHOCTH 3J0pPOBOT0 U 0€30MacHOro
oOpa3za >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3MUYECKOMY U
NICUXMYECKOMY 3/10POBBIO, OCO3HAHUS LEHHOCTH COOJIOJEHUS MpaBWil 0E€30MacHOro
MOBE/ICHUS TPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUSX, YTPOKAIOIIHNX 3J0POBbIO U
YKM3HHM JIIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, TMOJydaeMble MpPU HM3YYCHUH XUMUH, [JIs
pElIeHHs 3a/lay, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOAHON Cpeioi, MOBBIIIIEHUS YPOBHS
HKOJIOTUYECKOM KyIbTYphl, 0CO3HAHUS TJI00AILHOTO XapaKkTepa SKOJIOTHYECKUX TPodiemM
U MyTel WX pelIeHus MOCPEICTBOM METOJI0B XUMUMU;

HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOACTBOBATHCS UM B TIO3HABATEIHHOM,
KOMMYHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METAIIPEIMETHBIE PE3VIJIbTATDBI

MeranpeIMeTHbIE pe3yJbTaThl OCBOCHHUS 00pa30BaTEIBHOM IMPOrpaMMBbI 10
XMMHH OTPaKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU ITO3HABATCIIBHBIMU JICHCTBHSIMHU, B TOM
qHCIIe:

1) ©a30BbIC JOTrHYECKHE ICHCTBUS:

BBISIBJISATH IIPUYUHBI U CJICJICTBUS MPOCTHIX XUMUYCCKUX SIBIICHHIA;

OCYIICCTBIISITH CPABHCHUE, KITACCU(UKAIIMIO XMMHUECKUX BEILIECTB I10 3aJaHHBIM
OCHOBaHHSIM M KPHTEPHUSM JIJISl YKa3aHHBIX JIOTHYECKHUX OIICPaIlHi;

CTPOUTH  JIOTHYECKOE  CYXJCHHEC  IIOCJIe  MPEABAPUTEIBLHOIO  aHaju3a,
BKJTIOYAIOIIEE YCTAHOBIICHUE IPHYHMHHO-CIICICTBEHHBIX CBS3CH

CO03/1aBaTh, MPUMEHSTH U MPEOOPA30BBIBATH 3HAKH W CUMBOJIBI, MOJCIIH M CXEMBI
JUTSL PEeIIeHUs] yAeOHBIX M MO3HABATEIIBHBIX 3a7a9 ¢ TIOMOIIBIO TIearora;

IIPOTHO3UPOBATh  BO3MOXKHOE Pa3BUTHE XUMHUYECKHX IPOIECCOB M  HX
MTOCJIC/ICTBUS;

2) 0a30BbIC HCCIICAOBATEIbCKHIE JCHCTBUS:

C MOMOIIBIO TIeIarora MPOBOAUTh XUMHUYCCKHH OIBIT, HECIIOKHBIN SKCIICPUMEHT,
JUISL YCTAHOBJICHUS OCOOCHHOCTEH 00bEKTa M3YUYCHUS, IPUUNHHO-CIIC/ICTBEHHBIX CBS3CH
1 3aBUCHMOCTEH 00BEKTOB MEXKIY COOOi;

C TOMOINIBI0 TIAArora WJIM CaMOCTOSTENBHO (OPMYIHpPOBATh O0OOIICHHUS U
BBIBOJIBI 110 PE3YyJIbTaTaM IPOBEJICHHOTO HAOJIIOICHHS, OIBITA;

3) pabota ¢ uHpopMaIHeH:

BBIIBIIATE JASOHUIUTHI WHOOPMAIMK, JAHHBIX, HEOOXOMUMBIX IS PEIICHHS
MMOCTABJICHHOM 3a/1a4H;
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npeoOpa3oBbIBaTh MHPOPMAIIMIO U3 OAHOTO BUJA B APYrou (TabiMIly B TEKCT

¥ 1p.);
HCKaTh UIIN OT6I/IpaTB PIH(i)OpMaI_II/IIO WM AaHHBIC M3 MCTOYHHUKOB C YUCTOM

MPEII0KEHHON yueOHOM 3a/1a4u U 3a1aHHBIX KPUTEPUEB.

OBnajieHNe YHUBEPCAIbHBIMH YYEOHBIMM KOMMYHUKATUBHBIMU JCHCTBUSIMU:

OpraHU30BBIBATH YUEOHOE B3aMMOJICHCTBUE B TpymIe (OnpeaeisaTh oOmue e,
pacrpeensTh pOju, 10r0OBapUBaThCS APYT C IPYTrOM U T. 1I.).

C MOMOIIBIO TIEJIarora Wik CaMOCTOSITEIbHO COCTAaBIATh YCTHBIE U MUCbMEHHBIE
TEKCThl C HCIMOJIb30BAHUEM WJUIIOCTPATUBHBIX MaTEPUANIOB [IJI1 BBICTYIUICHUSI TIEpe.l
ayIUTOpPUEH;

OpraHU30BBIBATh Y4YEOHOE COTPYJHHUYECTBO U COBMECTHYIO JIESITEIBHOCTh C
YUHUTEJIEM U CBEPCTHUKAMH; pab0oTaTh WHAMBHUAYAJIBHO W B TPYIIE: HAXOAUTH oOIIee
pelieHre W paspemarbh KOH(IMKTHI Ha OCHOBE COTJIACOBaHMS TO3WIUNA U ydeTa
UHTEPECOB; (PopMyIUpPOBaTh, APTYMEHTUPOBATh U OTCTAaWBaTh CBOE MHECHHUE;

OIICHUBATh KAYECTBO CBOETO BKJaja B OOILIUI MPOAYKT, MPUHUMATh U Pa3CisaTh
OTBETCTBEHHOCTb U MPOSBISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA Mepe]l TPYHIION.

OBnasieHre yHUBEPCATbHBIMU YI€OHBIMH PETYISATUBHBIMU JICHCTBUSMU:

oOHapyxuBaTh W (GOPMYIUPOBATH Y4YEOHYIO TMPOOJIEMY, ONpPEACNATh IIEb
y4eOHOMU JIeITeIIbHOCTH;

BJIaJICTh OCHOBaMU CAMOKOHTpPOJISI, CAMOOIICHKH, TPUHSTHUS PELUICHUH W
OCYIIECTBJICHHUS OCO3HAHHOTO BBIOOpa B YUEOHOM M TTO3HABATEIILHOM ESITEIHHOCTH;

COOTHOCUTb CBOM JECUCTBUS C IUIAHUPYEMBIMU pe3yJibTaTaMHU, OCYIIECTBIISTH
KOHTPOJIb CBOEUW JEATEIBHOCTA B MPOIECCE JOCTWKEHUS pPe3yJbTara, ONPENeaTh
criocoObl IEUCTBUHN B paMKaX MPEIJIOKEHHBIX YCIOBUM U TPeOOBAHUN, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSIOIIEHCS CUTYAllUECH;

JaBaTh aJIeKBaTHYIO OIIEHKY CUTYyalluH U MPEAJIarath MiaH €€ U3MEHEHMSI;

IPEABUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPU PEHICHUH Y4eOHOU
3aJ1a4u;

MOHUMATh MPUYHUHBI, MO0 KOTOPHIM HE OBbUT JOCTUTHYT TPeOyeMmblil pe3ysbTaT
NEATCIIbHOCTH, ONPENCIATh IMO3UTHBHBIC HM3MCHCHHUS W HaIpaBlICHHs, TpeOyrouue
naabHerIel padoThl;

OCO3HAaHHO OTHOCUTBCA K JPYTOMY YEJIOBEKY, €0 MHEHUIO.

I[TPEAMETHBIE PE3YJIbTATEI

B cocTtaBe npeaMeTHbIX pe3yJbTaTOB [0 OCBOCHUIO 00513aTEIBHOTO COJEPKaHUs,
YCTaHOBIIGHHOTO AaHHOW DemepanbHOl pabouell MpOrpaMMOM, BBIICISIOT: HAYyYHBIC
3HAHWS, YMEHUS W CHOCOOBI JeHcTBHiA, crnenuduveckue s y4eOHOro mpeamera
«XuMusD», BUABl ACATEIBHOCTH IO IMOJYYEHHIO HOBOI'O 3HAHMS, €r0 MHTEPHPETALHH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUSIX:

NPEACTABICHUE O 3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBJICHHU HPUPOJBI,
MOHUMaHHEe OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHUYECKONW HAyKu Kak oO0JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUSA, KOMIIOHEHTa OOIIell KyJIbTypbl U NPAKTUYECKON
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NEATEeNIbHOCTHU YEJIOBEKA B YCIIOBUSIX COBPEMEHHOT'O 00IIIECTBA; IOHUMAHNUE MECTa XUMUHU
Cpeau IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAaMH MTOHITUHHOTO anmnapaTa i CUMBOJIMYECKOTO SI3bIKA XUMUH JIJIS
cocTaBieHuss GOpMysl HEOPTaHUUYECKUX BEILECTB, YPABHEHUM XUMHUYECKUX PEAKIUM (C
OMOpON Ha aJropuTM YYEOHBIX [EWCTBUM); BJIQJCHUE OCHOBAMH XHUMHUYECKOU
HomeHknaTypbl (IUPAC u TpuBHaNbHON) M YMEHHME HCIOJIb30BaTh €€ JJI pEelIeHUs
y4eOHO-TI03HABATEIbHBIX 3a7]a4 C MOMOIIBI0 YUUTENS; YMEHUE UCIIOIb30BaTh MOJIEIH
TSl OOBSCHEHUSI CTPOCHUSI aTOMOB M MOJIEKYJI IO aJITOPUTMY C OTIOPOM Ha ONPE/ICTICHUS;

MPEJCTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUN U YMEHHUE C MOMOIIBIO YUUTEIS
NPUMEHSTh CUCTEMY XMMHUYECKHMX 3HAHMU JJI1 YCTAHOBJICHUSI B3aMMOCBS3EH MEXKIY
W3YUYCHHBIM MaTe€pHajioM W TpPU TOJYYCHUHM HOBBIX 3HAHUM, a TAaKXKE B MpOLECcce
BBITIOJIHCHUSI Y4YEOHBIX 3aJaHuii M TpU paboTe ¢ MCTOYHUKAMU XUMHUYECKOU
uH(dOpMaINK, KOTOpas BKIIOYACT:

BAKHEHIINE XWMHUYECKUE TOHATHUS: XUMHYECKUH DJJIEMEHT, aTOM, MOJICKYIIa,
BEILIECTBO, IIPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOJHAs CMECh,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAsT Macchl, KOJHWYECTBO BEIIECTBA, MOJb,
MOJISIpHAs Macca, MOJIIPHBIH O0BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb (CpemHss),
XUMHUYECKAsl peakiusi, peakiud COCAUHECHUSA, PEAKIUU PA3JIOKECHUS, PpPEaKiuu
3aMeleHus, peakiuu oOMeHa, TEIIoBOW A(PEeKT peakiuu, 3K30- U IHIOTEPMUUECKHUE
peaKkium, pacTBOP, MAcCOBasl JOJISI XMMUUYECKOIO 3JIEMEHTA B COCIMHEHUM, MacCOBas
JIOJIs1 M TPOLIEHTHAs KOHLEHTPALMs BEIIECTBA B PACTBOPE, SIAPO aTOMA, 3JIEKTPUUYECKUN
CJIOM aToMa, aToMHasi OpOUTallb, PaANyC aroMa, BAJIEHTHOCTh, CTETIEHb OKHCIICHHS,
XUMHUYECKAST CBA3b, 3JIEKTPOOTPULIATEIIBHOCTD, IMOJSPHAS U HENOJISPHAsl KOBAJEHTHAs
CBA3b, MOHHAsl CBS3b, METAJUIMYECKas CBSA3b, KPUCTAJUIMUECKas penieTka (aTomMHas,
WOHHAs, METaJUInyecKasi, MOJIEKYyJsIpHas), WOH, KAaTHOH, AHWOH, JJIEKTPOJUT WU HE
ANEKTPOJHUT, DJIEKTPOJUTHYECKAs  JTUCCOIMAIMS, peaklMd HMOHHOTO  OOMeHa,
OKHUCJINTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAaKLUHUH, OKUCIUTEIb W  BOCCTAHOBMUTEID,
OKHUCJICHHE W BOCCTAHOBJICHHUE, AJIEKTPOJIU3, XUMHUUYECKOE paBHOBECHE, OOpaTHUMbIC U
HeoOpaTUMBIE PEAKIMH, CKOPOCTh XMMHYECKOW pEeaKIMH, KaTalau3aTop, MPeaeibHO
nomyctumasi konuentpanus (I11IJIK), koppo3usi MeTasioB, CIJIaBhbl;

OCHOBOITOJIArarIIMe 3aKOHbI XUMHUU: 3aKOH COXpaHeHus Macchl, [lepuoanueckuii
3akoH /. V1. MeHieneeBa, 3akKOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTajapo;

TEOPUU XHMMHUHU: aTOMHO-MOJIEKYJIADHAsT TEOPHUs, TEOPUS DIIEKTPOIUTHUUYECCKOU
JUCCOLIMALIAN, a TAKXKE IMPEICTABICHHUS O HAYYHBIX METOAAX MO3HAHUSA, B TOM YHCIIE
AKCIIEPUMEHTAJIBHBIX U TEOPETHUYECKUX METOJAaX HCCIIENOBAHMS BEIIECTB U U3YYECHHUS
XUMHUYECKUX PEaKIUi;

MPEACTABICHUE O IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB
(pamuyc aroMma, »BJIEKTPOOTPUIIATENIBHOCTh), MPOCTBIX M CJIOXKHBIX BEHIECTB OT
MOJIOKEHUs 3JeMeHTOB B Ilepumoamveckoid cucteMe (B MalblX MEpUOJAX U TIaBHBIX
MOATPYIIAX) U 3JIEKTPOHHOIO CTPOEHHUSI aTOMa; YMEHHE OOBSICHATH CBA3b MOJOXKEHUS
aneMeHTa B llepmoamyeckol CHCTEME C YHMCIOBBIMHU XapaKTEPUCTUKAMU CTPOCHUS
aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjapa, oOllee YHCIO JJIEKTPOHOB),
pacnpenesieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHAM AaTOMOB MEPBBIX TPEX
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MEPUOIOB, Kausl U KaJbIUs; KIaCCU(PUIIMPOBATh XUMHUUECKUE 3JIEMEHTHI C OMOpPOH Ha
onpeneneHust GU3NIECKOro cMbIciia HUPPOBBIX JAHHBIX MEPUOTUUECKON TaOIUIIBI;

yMEHHUE KIaCCU(PUIIUPOBATh XUMUUECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA U
XUMUYECKHE PEAKIMU C OMOPOM Ha CXEMbI; OMNPENENsATh BaJCHTHOCTh U CTEIHEHb
OKHCJICHUS] XUMUYECKUX DJIEMEHTOB, BUJ XMMHUUYECKOU CBSI3U M THUIl KPUCTAJUTMYECKOU
CTPYKTYPBI B COEJTMHEHUSIX, 3apsi]l MOHA, XapaKTep CpeAbl B BOJAHBIX PACTBOpaX BEIIECTB
(KUCTIOT, OCHOBAHUI ), OKUCITUTEIh U BOCCTAHOBUTEI 10 aJITOPUTMY YUEOHBIX JICUCTBHIA;

YMEHUE XapaKTEepU30BaTh C OMOPOM Ha cxemy (U3MUEeCKue M XUMHUYECKHUE
CBOMCTBa MPOCTHIX BEIECTB (KUCIOPO, 030H, BOJOPO, rpaduT, aamas, KpEMHH, a3oT,
docdop, cepa, xa0p, HATPUH, KA, MAarHUH, KaIbIIUH, ATFOMAHUM, )KEJI€30) U CI0KHBIX
BEIIECTB, B TOM 4YHCJE HX BOJHBIX PACTBOPOB (BOJA, aMMHUaK, XJIOPOBOJOPOI,
CEPOBOJIOPOJI, OKCUIBLI U TUAPOKCUIbI MeTauioB I - ITA rpynmn, amromunus, meau (II),
uHka, sxenesa (II u 1), okeuner yrnepona (I u 1V), kpemuus (IV), azora u gocdopa
(IITu V), cepwi (IV u VI), cepuucrasi, cepHasi, a30Tucras, a3oTHas, pochopHasi, yroiabHasl,
KpEMHHEBas KHCJIOTa U MX COJIM); ONMKCHIBATh C OMOPOW Ha IUIAaH W KITFOYEBHIE CJIOBA;
yMEHHE MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX
COCTaBa M CTPOCHHS IMOCJE MPEIBAPUTEIHFHOTO aHAIKM3a MOJI PYKOBOJICTBOM Ie/larora,
IIPUMEHCHHE BEIECTB B 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTh IPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSAX, BIUSHHUE BEIIECTB M XUMUYECKUX
IIPOIIECCOB HA OPTraHU3M YEJIOBEKA M OKPYIKAIOIIYI0 IPUPOTHYIO CPEY;

YMEHHE COCTaBIATh MO O00pa3lly, CXeme, alrOpuTMy Y4eOHBIX JeHCTBUM
MOJIEKYJISIpHbIE ¥ MOHHBIE YPaBHEHUS PEaKIMii (B TOM YHCIIE peaklMii HOHHOTO OOMeHa
U OKHUCJIHMTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUHN), WIUIIOCTPUPYIOMIUX XUMHYECKUE
CBOICTBA M3YYEHHBIX KJIACCOB / TPYIIN HEOPraHWYECKUX BEIIECTB, a TaKKe
MOJITBEPIKIAIOIINX TEHETHYECKYIO B3aMMOCBSI3b MEKy HUMH;

YMEHHE BBIYUCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOTO 3JIEMEHTa B COCAMHEHHH, MACCOBYIO TOJIIO
BEIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €ro Maccy, 00bEM ra3oB C OMOPON Ha
oOmue hopMyIsbl; YMEHHE MPOBOIUTH PACUETHI M0 YPABHEHUAM XUMHUUYECKUX PEaKIUid 1
HaXOJUTh KOJUYECTBO BEIIECTBA, 00bEM M MACCy PEareHTOB WM MPOTYKTOB PEAKIIUU C
OTIOPOIi Ha 00pa3ell, aNrOPUTM YUEOHBIX ACHCTBUN;

BJIa/ICHHE OCHOBHBIMHU METOJ[aMU HAyYHOT'0 TIO3HAHUS (HAOIIOCHNE, N3MEpPEHUE,
AKCHEPUMEHT, MOJECIUPOBAHUE) IMPU HU3YUYCHUHU BEIIECTB W XMMHUYECKUX SIBICHUH C
OTOpOW Ha aNrOpUTM YYEOHBIX NEHUCTBUM;, yMeHHE CHOPMYIUPOBATH MPOOIEMY U
MIPEIJIOKUTH TyTH €€ PEIICHUS C TOMOIIBIO TIearora; 3HaHue OCHOB O€30MacHOM padOThI
C XMMUYECKHMU BEIIECTBAMU, XUMUYECKON MOCY10i1 1 1a0OpaTOPHBIM 000PYI0BAHUEM;

HaJIM4Me MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS CIETYIOLIUX
XUMHUYECKUX JKCIEPUMEHTOB IOJI PYKOBOJICTBOM YUMTENS C OOCYXICHHEM IUIaHa
pabOThI UK COCTABICHUEM TaOJIHUIIbI:

U3YyYCHHE U OTMCaHNe (PU3NUECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHHE ¢ (PU3UYECKUMU M XUMUYECKUMH SBIICHUSIMU;

OMBITHI, WITIOCTPUPYIOIINUE MPU3HAKH MPOTEKAHUS XUMUYECKUX PEaKIUH;
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M3YyUYEHUE CIOCO0O0B pa3iesieHUs] CMECei;

MOJTyY€HUE KUCIOPOia U U3YUEHHUE €r0 CBOMUCTB;

MOJTyY€HHE BOJIOPO/Ia U U3YUYEHHUE €TI0 CBOUCTB;

MOJTyYEHHUE YTIIEKUCIIOTO Ta3a U U3YyYEHHUE €ro CBOUCTB;

MOJIy4YEeHUE aMMHUaKa U U3yYCHUE €ro CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIICHHONM MAacCOBOM J0JIEWM pacTBOPEHHOIO
BEIIIECTBA;

UCCJICIOBAHUE U OIKUCAHHE CBOMCTB HEOPraHUYECKHUX BEIIECTB PAa3IHMUHBIX
KJIACCOB;

NPUMEHECHHE WHIUKATOPOB (JlakMyca, MeTwiopaHka u (eHondTanenHa) ais
OTpeIeNICHUsI XapaKTepa CpeJibl B pacTBOpPaxX KUCJOT U IIEJI0YEH;

U3y4YeHUE B3aMMOJICUCTBUSI KHUCJIOT C METaUIlaMU, OKCHAAMU METAJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMH OCHOBAHUSMHU, COJISIMHU;

MOJIy4EHUE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHHE OJIHOTO MeTajlia IPyTUM U3 pacTBOpa COJIH;

uccie0BaHue aM(POTEPHBIX CBOMCTB THAPOKCHIOB aTFOMUHUS U IIMHKA;

pelieHne  DKCIEPUMEHTANbHBIX  3a7ad 1o TeMe  «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COCTMHCHUNY;

pelieHrue  AKCIEPUMEHTAIBHBIX  3a7ad M0  TeMe  «ODJEeKTPOJIUTHUYECKAS
JTUCCOTTHAITIS;

pelIeHre IKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHeile HeMeTaibl U UX
COCTUHEHUS;

pElIeHre AIKCIEPUMEHTANBHBIX 3a/au Mo Teme «BakHeillne MeTaasl U uX
COCTUHEHUS;

XUMHYECKUE IKCTIEPUMEHTHI, UJUTFOCTPUPYIOLTUE TPU3HAKU MTPOTEKAHUS PEaKIuii
MOHHOI'0 OOMEHa;

KayeCTBEHHBIE PEaKllMy Ha MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX MOHBI: XJIOPU/-
, OpomMuI-, HoUI-, Cyibdart-, pocdar-, kKapOOHAT-, CHIIUKAT-aHUOHBI, THIPOKCU/I-UOHBI,
KaTMOHBI aMMOHUS, MAaTHUS, KaJIbIIUS, aTIOMUHUA, Kese3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

YMEHHE TIPENCTaBIATh pe3yabTaThl JKCIEepUMEeHTa B (opme BBIBOJOB,
JI0Ka3aTeIbCTB, TPA(UKOB M TAOIUI] M BRISIBISATH IMIUPHUECKIE 3aKOHOMEPHOCTH;

BJIQJICHHE TIpaBUiIaMu 0€30MacHOT0 OOpaIleHusl C BEIIeCTBAMU, UCTIOIb3yEeMbIMU
B TIOBCETHEBHOM KU3HM, a TAK)KE MPABUIIAMHU MTOBEACHUS B IEJIIX COCPEKEHUS 370POBBS
1 OKpY’)Karollle MpUPOAHON cpelibl; MOHMMaHue Bpeda (OMacHOCTH) BO3JACHCTBHUS Ha
KUBBIE OpPraHU3Mbl ONPEJICICHHBIX BEIIECTB, a TaKXe CHOCOOOB YMEHBIICHUS U
MPEIOTBPAIICHHS] WX BPEIHOTO BO3JCUCTBHS; MOHWMAHWE 3HAYCHUS JKUPOB, OEIKOB,
YIJIEBOJIOB JIJIs OPraHU3Ma YelIOBEKa;

BJIAJICHUE OCHOBAMHU XUMHUYECKOM TIpPaMOTHOCTH, BKJIOUAIOUIEH yMEHUE
MPaBUJIBHO UCIOJIb30BaTh M3YyUYECHHBbIE BEIIECTBA M MaTephalibl (B TOM YHCIE,
MUHEpAJIbHbIE YJIOOpEHUsI, METAIbl U CILJIABbl, MPOJYKTHl MEpepadOTKH MPUPOIHBIX
HMCTOYHUKOB YTJIEBOJOPOJOB (YIJisl, MPUPOAHOro rasza, HedTu) B OBITY, CEIHCKOM
XO35IUCTBE, HA MPOU3BOJACTBE, YMEHUE MPUBOAUTH MPUMEPHl MPABUIBLHOIO
MCIIOJIb30BaHUs U3YUYCHHBIX BEILIECTB U MAaTEpPUAJIOB;
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YMCHHE YCTaHABIWBATh CBS3M MEXKIY PCAIbHO HAOIIOJAEMBIMH XUMUYCCKUMH
SBJICHUSIMH ¥ TIPOIIECCAMH, TPOUCXOIANIMMUA B MAKpPO- U MHKPOMHUPE, OOBSCHATH
MPUYUHBI MHOTOOOpAa3us BEIIECTB; YMEHHUE HHTECTPHUPOBATH XUMUYCCKHE 3HAHUS CO
3HAHHMSIMU JIPYTUX YU4EOHBIX TPEAMETOB C MMOMOIIBIO IE1arora;

npeacTaBieHue o cdepax NpodecCHOHATBLHON JeATebHOCTU, CBS3aHHBIX C
XHUMHEH U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMHU Ha TIOCTYKCHHUSIX XUMHUYECKOU
HAyKH{; HAJIMYHE OMbITa Pa0OTHI C Pa3IMYHBIMU UCTOYHUKAMH HHPOPMAIIMH 110 XUMHUHU
(Hay4JHO-TIONyJIIpHAsT JIUTEpATypa, CIOBApH, CIPABOYHUKH, WHTEPHET-PECYPCHI) C
OTOPOM Ha aJITOPUTM: YMEHHE OOBEKTHBHO OICHHWBATh MH()OPMAITUIO O BEIIECTBAX, UX
NPEBPAIIEHUAX U TPAKTHICCKOM MPUMCHCHHH.

TpeboBaHusi K mNpeaIMETHBIM pe3yJibTaTaM OCBOCHUS Y4eOHOro IMpeaMera
«XUMUS», paCIpEEIICHHBIE 110 roJ1aM 00y4eHHUs

PesynpraTel 1o rogam GOpMYNHpPYIOTCS 1O NPUHLMIY A00aBIEHUS HOBBIX
pe3yabTaTOB OT ToJla K TOJy, YK€ Ha3BaHHbIE B MPEABIIYLUIMX rOJaX MO3ULHM, Kak
IPAaBUJIO, IOCIIOBHO HE MOBTOPSIIOTCS, HO YUUTBHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roa
10 YMOJTYAHUIO BKJIIOYAIOT PE3YJIbTAThI PEIbIIYIINX JIET).

8 KJIACC

pPacKpbIiBaTh CMBICI OCHOBHBIX XHMHYECKUX TIOHATHH: aToM, MOJIEKyIa,
XUMUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOIHAS U
HEOJHOPOHAs), BaJE€HTHOCTb, OTHOCHTEJbHAsS aTOMHAas M MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasi JIOJIsl XUMHUYECKOTO dJIEMEHTa
B COCJWHEHHUHM, MOJISIPHBIA OO0OBEM, OKCHJ, KHUCIOTa, OCHOBaHHE, COJIb,
*3IEKTPOOTPUIIATEIIBHOCTE ¥, CTEIICHb OKHCJICHUS, XAMUYECKasl  peakIus,
KJIaccupUKaIUs PeaKIuid: pPeakluu COSAUHEHUS, PEAKIMH Pa3JIOKEHUS, PEaKIUH
3aMeIlIeHUs, PeakIuy 0OMEeHa, YK30- U PHJAOTCPMHUUECKUE PEAKIINH; *TerIoBoi 3P heKT
peakiuu™®; Sapo aroMa, JIEKTPOHHBIN CI0M aToMa, aTOMHas OpOUTalb, paluyC aToMa,
XUMHUYECKasi CBSA3b, MOJIAPHAsI M HEMOJsIpHAs KOBAJICHTHAs CBSI3b, HOHHAs CBS3b, HOH,
KaTHMOH, aHWOH, PacTBOp, MaccoBas JOJisI BemiecTBa (MPOIEHTHAs KOHIICHTpAIMs) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKHX TOHATHH (cM. m. 1) u
MPUMEHSThH ATH TIOHATHS TIPY OTIMCAHUH BEIIECTB U MX MPEBPAIICHHUIA;

UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJIMKY JUISI COCTaBJeHHUS (OpMYN BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUN XUMHUUECKUX PEAKIIHiA, dJIEKTPOHHOTO OanaHca;

OTIPEJIENSITh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSAX; CTCTICHD
OKHUCJICHHS DJICMEHTOB B OWHApPHBIX COCIMHECHHSIX C OMOPON Ha OMPEICIICHHS, B TOM
YHClie CTPYKTYPUPOBAHHBIC; MPUHAJJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coeMHeHUM 10 dopMynaM; BHJ XUMHUYECKOMW CBS3M (KOBaJlieHTHas M HOHHAas) B
HEOPTaHUYECKUX COCTUHCHUSAX;

UMETh TIPEJICTABICHUE O CHUCTEME XHUMHYECKUX 3HAHWUH, YMETh C TOMOIIBIO
VUHUTENSl PUMEHATh CHUCTEMY XMMHYCCKHX 3HAHUHU, JUIsl YCTAaHOBIEHUS B3aWMOCBS3U
MEXIy U3Y4EHHBIM MATEPHAJIOM U TIPH TOJyYCHUH HOBBIX 3HAHWM, a TaKKe MpU padboTe
C WCTOYHUKAMH XuUMUYecKoi wuHpopmarmu. OpHEHTHPOBATHCS B TMOHATHAX H
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ONepUpOBaTh MU HA 0A30BOM YpOBHE, IPUMEHATH MPU BBHIOJIHEHUH YUYEOHBIX 3aJaHUN
U pEUICHUHU PacCUETHBIX 3aJay C OMOPOM Ha aIrOpUTM Y4YEOHBIX NEHCTBUU H3YUYECHHbIE
3aKOHBI ¥ TEOPUU: 3aKOH cOXpaHeHUs Macchl, Ilepuoanueckuii 3akon /.M. Menneneena,
*3aKOH TIOCTOSIHCTBAa COCTaBa™, 3akOH ABOraJpo; aTOMHO-MOJIEKYJIApHAs TEOpHs.
CootHOCUTh 00O3HaUYeHUs, KOTOpble UMetoTcs B Tabnuie «llepuognyeckas cucrema
xumuuyeckux snemeHTtoB J[. WM. MenngeneeBa» € YHWCIOBBIMM  XapaKTEPUCTUKAMU
CTPOCHMSI aTOMOB XHMHMUYECKUX OJEMEHTOB (COCTaB W 3apsll sapa, OOIIee YHUCio
AIIEKTPOHOB U PACTIPEIECICHUE UX MO AIEKTPOHHBIM CIOSM);

KJaCCU(ULIUPOBATbXUMUYECKUE  DJIEMEHTBhI;  HEOPraHWYEeCKHWE  BEIIECTBA;
XMMHYECKUE peakluu (MO YUCITYy U COCTaBY y4YacTBYIOIIMX B PEAKIUU BEIIECTB, IO
TEIUIOBOMY 3(PeKTy, M0 MU3MEHEHUIO CTENEHU OKHUCIEHUS XMMHYECKHX AJIIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOMCTBA BEILIECTB PAa3IMYHBIX
KJIACCOB,  MOATBEpXKJas  ONHWCAHUE  IPUMEpPAaMHU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLIUNA C OMOPOIl HA CXEMBI;

IPOTHO3UPOBATH CBOKCTBA BEILIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHHS;
BO3MOKHOCTH IPOTEKAHUSI XUMUUYECKUX MPEBPALICHUI B Pa3IMYHBIX YCJIOBUSAX IOCIE
IPEIBAPUTEITHLHOTO O0CYK/IEHHUS C MEJaroroMm;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPDHYIO MAacChl BEUIECTB;
MacCOBYIO JIOJII0 XUMHUYECKOTO JIEMEHTa Mo (opMylie COCIMHEHHUS; MAaCCOBYIO OO
BEILIECTBA B PAacTBOPE; NPOBOAUTH PACUETHI 10 YPABHEHUIO XMMHUYECKOU pPEAKLMU C
OIIOPOYU Ha aJITOPUTM;

IIPUMEHATh OCHOBHBIE OIEPALMUA MBICIUTEIBHON JEATEIBHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, OOO0OIIeHHe, CHUCTeMaTH3alus, Kiaccu(uUKalus, BbISBICHUE
IIPUYMHHO-CIICICTBEHHBIX CBSI3€U — JUISl M3Yy4YEHUs CBOMCTB BEILIECTB U XMMHYECKUX
peakiuii; eCTeCTBEHHO-HAay4YHble METOAbl TO3HaHUS — HAONIOJCHHE, H3MEpPEHHUE,
MOJICTTUPOBAHKE, DKCIEPUMEHT *(peanbHbli W MBICICHHBIN)*MOA PYKOBOJCTBOM
1e1arora;

CJIeIoBaTh MpaBHJIaM TOJIb30BAaHUS XMMHUYECKOW TOCYIOM U J1abOopaTOpHBIM
o0opyZoBaHMEM, a TakKe IMpaBuUiiaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSIMU TI0 BBITIOJIHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB IO MOIYYEHUIO
coOMpaHHI0 Ta3000pa3HBIX BELIECTB (BOAOPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB C OIPEAEIEHHON MaCCOBOM JI0JIEN PAaCTBOPEHHOTO BEILIECTBA; INIAHUPOBATh U
IIPOBOJIUTh XUMHUUYECKUE DKCIEPUMEHTHI 10 PACIO3HABAHMIO PACTBOPOB ILIEJIOYEH H
KHUCJIOT C TOMOINBIO HHIUKATOPOB (JIakKMyC, (eHOoN(TalenH, METHJIOpaHX U JIp.),
MOATBEPKAAIOIMX KAYECTBEHHBIM COCTaB HEOPTraHWYECKUX BEUIECTB (KauECTBEHHBIE
peakly Ha MOHBI) IIOJT PYKOBOJCTBOM I€Jarora.

9 KJIIACC

PAcCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX TOHSITHN: XUMUYECKUH DJIEMEHT,
aToM, MOJIEKyJla, WOH, KAaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUUYECKash peaxius,
XUMUYECKasi CBs3b, *TeruioBoi 3 (exT peakuuu,Moiab*, MOJISpHBIA 00BEM, PacTBOD;
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, IJICKTPOJUTHUECKAST JUCCOIUALIUS, PEAKIIMM MOHHOTO
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oOMeHa, KaTaiu3aTrop, *XMMHYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTUMBbIE
peakIuu™®, OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJIEHHE W BOCCTAaHOBJEHHUE, aUIOTponusi, amM(OTEpHOCTh, XUMUUECKas CBS3b
(koBaneHTHAsl, HMOHHAs, METaJUIMYecKas), KpPUCTAIUIMYECKAs pemeTka, *Koppo3us
METAJIJIOB, CIUIaBbl; CKOPOCTh XHMHUECKOW peakiuu®, TmpeaenbHo JomycTuMas
konneHTpanus (1K) BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHSITh 3TH TIOHATHUS MPU OMMCAHUH BEILIECTB U UX MPEBPAILICHUI;

UCIIOJIB30BaTh 3HAKU M CHUMBOJBI I (UKCAIUU PE3yJIbTaTOB HAOJIOACHUH,
cocTaBjeHHUs (POpMYJ BEIIECTB U YPaBHCHUN XUMUYECKUX PEAKIIUMA, 3aMUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonb3oBaTh 0003HaUeHUs1, uMeronirecs B [lepuoandeckoit cucteme u
TaOIUIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUMN U COJIEH B BOJIE /IJISI BBIMIOJHEHUSI 3a/IaHUH.

OTPENENATh BAJICHTHOCTh M CTEMEHb OKUCICHUS XMMHUYECKHUX DJIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa; MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHUI C OTIOPOH Ha OTNPECIICHHS, B TOM YHCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKOW CBSI3M (KOBAJICHTHAs, HWOHHAsA, METAIIMYECKas)) B HEOPTraHUYECKUX
COCIMHEHUAX; 3apsiJi MOHA IO XUMHUYECKOW (opMyie; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT M IIEJOYeH, *THUN KPHUCTAUIMYECKON PEeMmETKH KOHKPETHOTO
BelecTa™;

packpbiBaTh  cMmbIci  llepmommueckoro  3akona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHMMAaHHE: *OMHUCHIBATH U XapPAKTEPU30BATh® TAOIUUYHYIO
dopmy Ileprognyeckoil CHUCTEMBI XHMHUYECKHX JJIEMEHTOB: pa3iNyaTh TOHATHS
«rnaBHas moarpynna (A-rpymma)» u «mnobounas noarpymnmna (b-rpymnma)», manbsie u
OOJbIIIME MEePUOJIbI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPbIE UMEIOTCA B MEPUOIUYECKOMN
TabJIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX JIEMEHTOB
(cocraB u 3apsa sapa, 001ee YUCIIO AMEKTPOHOB U pacpeie]ICHUE UX M0 AIEKTPOHHBIM
ciosiM); *oOBIACHATH* OO0IME 3aKOHOMEPHOCTH B HM3MEHCHUH CBOMCTB XMMHYECKHX
AJIEMEHTOB U MX COEIWHEHUHN B MpelieslaX MaJIbIX MNEPHOJ0B M TJABHBIX MOATPYIIL C
YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIUPOBATh XUMHUYECKHE JJIEMEHTBhI, HEOPraHMYEeCKHE BEIIECTBA;
XUMHUYECKHE peakiuu (M0 YKMCIY M COCTaBy YYACTBYIOIIMX B pPEaKIUU BELIECTB, IO
TEIUIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTETICHEH OKHUCICHUS XUMUUYECKUX DJIEMEHTOB) C
ONOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) 00IIME U crienu(rUecKkrne XUMUUECKHEe CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAasi OMHCAHUE MPUMEPAMU MOJIEKYJISPHBIX U
VMOHHBIX YPaBHEHUW COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

COCTaBJISITh YPABHEHUS JJIEKTPOJUTUUECKON TUCCOLMALMKM KHUCIOT, LIeTo4e u
COJIEH; TMOJIHBIE U COKpAalIEHHbIE YpaBHEHHUSI pEAKUUA HMOHHOIO OOMEHA; ypaBHEHUS
peaKkiuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE T'€HETUUECKOUN CBSI3M MEXK]y BEIIECTBAMU
Pa3JIMYHBIX KIaCCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTAaBIICHUSI SJIEKTPOHHOTO OanaHca 3TUX PeaKIuii;

MIPOTHO3UPOBATHCBOMCTBA  BEIIECTB B  3aBUCUMOCTH OT HUX CTPOCHWUS;
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BO3MOKHOCTH TPOTEKaHHS XHUMHUYECKHX NPEBpAIICHUN TMoOcie TMpeABapUTEIHHOTO
00CYXJIEHUS C TeIarorom;

BBIYUCIIATh OTHOCHUTENIBHYIO MOJIGKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB;
MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTa Mo (popMyse COeTWHEHHS; MaCCOBYIO JIOJIO
BEIIECTBA B PACTBOpE; MPOBOIUTH PAcUEThl MO YPABHEHHIO XMMHUYECKOW pEaKkIuu C
OIIOPOY Ha aJITOPUTM;

CJIeI0BaThIIpaBUiIaM TOJIb30BAaHUS XUMHUYECKONM NOCYI0M M 11a00paTopHbIM
o0OpyI0OBaHMEM, a TaKKe IMpaBWJIaM OOpAIeHHsS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIIUSIMU IO BBIMOJHEHUIO TA0OPATOPHBIX XUMUYECKUX OIBITOB M0 MOTYyYEHUIO U
coOMpaHHIo Ta3000pa3HbIX BEMIECTB (aMMHAaKa U YTJIEKUCIIOTO Ta3a);

NPOBOJIUTh PEAKIMH, MOATBEPXKIAIONINE KAYECTBEHHBIM COCTaB Pa3IUYHBIX
BEIIECTB: PACIO3HABATH OMBITHBIM NYTEM XJIOPUA- OpOMHUA-, MOAUA-, KapOoHart-,
docdar-, cunmkar-, cyabdaT-, THIPOKCH]I-UOHBI, KATHOHBI AMMOHUS M NOHBI H3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIC OIEpaIli MBICTUTEILHOW JEITEIbHOCTH — aHalu3 |
CHUHTE3, CpaBHCHHE, OOOOIIEHHE, CHUCTEMaTH3allii0, BBISBICHHWE TMPUYHHHO-
CIICICTBCHHBIX CBSI3€H — JUIsI M3y4YCHHs] CBOWCTB BEUIECTB M XUMHUYECKHX DPEaKIIHii;
€CTECTBEHHO-HAaYJYHbIE METO/IbI TTO3HAHMS — HAOIIO/ICHUE, U3MEPEHHE, MOJICIIUPOBAHNE,
AKCIIEPUMEHT (peaTbHBIN M MBICIICHHBIH ).
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TEMATHUYECKOE INTAHUPOBAHUE

TemaTudeckoe MIaHUPOBAHUE M KOJIMYECTBO YaCOB, OTBOJMMBIX HA OCBOSHHUE KAXKIOW TeMbl y4eOHOTO TpeMeTa « XUMUS»
denepanbHOM aJalTUPOBAHHONW OCHOBHOW 00pa30BaTENIbHOM MpOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHUsl OOY4aOIMIMUXCS C
3aJIepP>)KKON TICUXUYECKOTO Pa3BUTHSI, B I[EJIOM COBMAJAIOT C COOTBETCTBYIOIIMM paszzaeinioM denepaibHON paboueil mporpaMMmbl
y4eOHOro mpeaMeTra «XUMHUS» OCHOBHOW 00pa3oBaTeNbHOM MpOTrpaMMbl OCHOBHOTO o0miero oOpazoBanus. Ilpu sTom
OpraHuzaiys BIpaBe camMa BHOCHTHh M3MEHCHHUS B COJICP)KAHHE M pacIlpeeliCHHe YY4eOHOro mMaTtepuaja 1o rojaMm oOydeHHUs, B
MIOCJICIOBATEIIBHOCTh M3YYCHHSI TEM M KOJIMYECTBO YacOB Ha OCBOCHHME KaXKIOW TEMBI, ONPEICICHUE OPraHU3aIllMOHHBIX (HOpM
oOydenust u T.1. OOOCHOBAaHHOCTh JIAHHBIX WM3MCHCHUH OIpeeiseTcsl BhIOpaHHBIM 00pa3oBaTelibHOM opranusanuerd YMK,
WHAVUBUAYATbHBIMU TICUXO(DU3UNYESCKUMH OCOOCHHOCTSIMH KOHKPETHBIX oOydarormmxcs ¢ 3[IP, cTeneHbl0O OCBOSHHOCTH WMU
y4eOHBIX TEM, PEKOMEHIAIUSAMU 110 0TOOPY M ajanTaiuy y4eOHOTO MaTepuaia o XMMHUH, MPEACTaBICHHBIMU B [10SCHUTEIBHOMN
3aImicKe.

[Mpemmaraem 2 BapuaHTa MPUMEPHOTO TEMAaTHYECKOTO IIAaHUPOBaHUS i oOydarommiics ¢ 3[1P: mepBbIit mpenmonaraer
OCBOEHHE MPOTPaMMBI B MHKJITFO3UBHOM KJIaCCE; BTOPOH — B OT/IEILHOM KJIacce.

1-1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KUIIACC
(2 4 B HEHEIMIO, BCero 68 4, n3 HUX 3 4 — pe3epBHOE BpeMsI)
MpumepHbIe Tembl, OCHOBHOE cogepyKaHue OCHOBHbIE BUADb! AeATENbHOCTH
pacKpbiBatoLLMe AaHHbINM pa3gen obyuvatowmxca

nporpammsl,
M KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yueHue

Pa3nen 1.1lepBoHavanbHblie XuMuYeckue moHsTusi(20 )
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NMPAaKTUY€eCKO! AeATEeTbHOCTH
YeJiOBeKa

(54)

[IpeaMeT XMMUU.*PoJIb XMMHUH B )KU3HH YesI0BeKa. XUMUS B
cucTeMe HayK. MeTozbl NO3HAHUSA B XUMUU.*

Tena u BewectBa. Pusnyeckue CBOWCTBA BELECTB. ArperaTHoe
COCTOsIHMe BelllecTB. YucThle BelllecTBa U cMecH. Cloco6bl
pasgenieHus cMeceil. Pusryeckue U XMUMUYeCKHUe SIBJIEHU.
[IpyU3HaKHU U yCI0BUSI TPOTEKAHUSA XUMUYeCKHX peaKIuH.
3HaKOMCTBO C TpaBU/JIaMH 6€30I1aCHOCTH U IPUEMaMU paboThbl B
XUMH4YeCcKoH 1abopaToOpHH.

JleMoOHCcTpanMu

1. JlTabopaTopHOe 060pyA0BaHUE.

2. Pa3nnyHble BU/IbI XHMHUY€ECKOH TOCYAbL.

3. O6pasiibl BELIECTB.

4. Cioco6nb1 pa3gesieHus cMecel (GUIbTpOBaHUe, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHbIe ¥ NPaKTUYeCKHe pPaGoThI

JlabopamopHble onbimol:

OnucaHue $pU3NUECKUX CBONUCTB BEILL|ECTB.

PazpnesieHue cMecu ¢ TOMOIIbIO MarHUTa.

IIpakmuueckue pabomot:

Ne 1. JlabopaTopHOe 060py/j0BaHNE U TPHEMbI pabOThI C HUM.
[IpaBuJ/a 6e30macHOM paboThl B XUMHUYECKOH JTabopaTOpPHH.
Ne 2. OuncTKa 3arpsA3HeHHON NoBapeHHoW conu
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PackpbIBaTh CMbIC/ U3y4aeMbIX IIOHSTHH C TOMOILBIO I1€/1arora.

PackpbIBaTh poJib XUMUHU B IPUPO/JIE U )KU3HU Y€JIOBEKA, €€ CBSA3b C IPYTUMHU
HayKaMHu.

Pa3snyaTh YUCTbIE BELECTBA U CMECH; OJHOPOHBIE U HEOJAHOPOAHbIE CMECH;

PaznnyaTh PpusnvecKre U XMMHUYECKUE SIBJIEHUS C OIOPOH Ha onpejesieHus.

OnpefesiTh NPU3HAKU XUMHUYECKUX PEAKLUN U YCI0BUS UX TPOTEKAHUS.

CnenoBaTh NpaBUJIaM M0JIb30BAHUS XMMUY€eCKOM 0CY10H U 1abopaTOPHBIM
060pyI0BAHUEM, @ TAKXKE MPABUJIaM 06pallleHHsI C XMMUYECKUMHU Bellle-CTBaM U
B COOTBETCTBUH C MHCTPYKIMSIMHU 10 BBINOJHEHHIO TPAKTUYECKUX PaGOT MO/,
KOHTPOJIEM IIeJlarora.

[J1aHUPOBATh U NPOBOAUTH XUMHUYECKUH SKCIIEPUMEHT 110 U3YYEHHUIO U
OMUCAHUI0 PU3NYECKUX CBOUCTB BEIIECTB, CIOCO60B pa3/ie/ieHusl cMecei
BELeCTB 110/] PYKOBO/ICTBOM Ileiarora ¢ 06Cy>KIeHHeM IJIaHa paGoThl.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33/laHUH U B ITpoliecce
UCCJIeI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPXKaHUS, CIIPABOYHbIE MaTepHaJIibl, pecypcbl UHTepHeTa oy,
PYKOBO/ICTBOM I€Jiarora.

BoIcTpanBaTh pa3BEPHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MH}OopMaIHIo U3 yieGHUKA U CIPAaBOYHBIX MaTepHaioB, TPaMOTHO
MCI0JIb30BaTh U3yYEeHHBIM NOHATUHHBIHN annapaT Kypca XUMUU



Tema 2. BenrectBa
U XMMHYECKHUE peaKIuu
(154)

ATOMBI 1 MOJIEKYJTIbL. XUMHUUYECKUE 3JIEMEHTbI. 3HAKH (CUMBOJIbI)
XUMHUYECKHUX 3/1eMeHTOB. [[pOCThIe U CJIOXKHbIE BELeCTBA.
ATOMHO-MOJIEKYJISIPHOE YYEeHHe.

XuMmunueckasi popmy.ia. BasieHTHOCTb aTOMOB XUMHUUYECKUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*
OTHOcHUTe/IbHast aTOMHasi Macca. OTHOCUTEJIbHASI MOJIEKY IS pHAST
Macca. MaccoBasi /10J1s1 XMMHYECKOTO 3JIEMEHTA B COeITUHEHHU M.
dusnyecKue U XUMHUYECKUE sIBJeHUS. XUMUYeCcKasl peaKiusl.
[Ipu3HaKU U yCIA0BUS NPOTEKAHUS XUMHUYECKUX PEAKITUMN.
XuMHyeckre ypaBHEHUSI.

TuUnbI XUMUYECKUX peaKlUi (coeAUHEHHS], PA3/IOKeHUS,
3aMellleHus, 06MeHa).

3aKO0H COXpaHeHUs MacChl BEILECTB.

*M. B. JIoMOHOCOB — y4€HbINA-3HI[UKJIONEAUCT.*

JAemoHcTpauumn

dusnyeckue siBJeHUs (pacTUpaHUe caXxapa B CTYINKe, KUIIEHUe U
KOH/IeHCcallusl BOJABI U T. 11.).

XuMuyeckue siBJeHUs (ropeHue CBeYH, pa3JioxKeH e caxapa,
B3auMO/ieicTBHe cepHOM KHCJIOTHI C XJI0pUA0M 6apus,
passioxkeHue rufpokcua meau(1l), B3anmopeiicTBye xeJse3a c
cepoii, B3auMo/iecTBUe XKeJie3a ¢ pacTBopoM cosu megu(11)).
OnBIT, MUTIOCTPUPYIOLIUH 3aKOH COXPaHEeHHs MacChl.

Na6opaTtopHbie U NpaKkTMYeckue paboTtbl

JlabopaTOpHBIE ONBITHI:

[TpuMepb! pu3NYeCKUX ABJIEHUH (T1/1aBJIeHHEe BOCKa, TassHUE
JbJ1a).

[IprMepbl XUMHUYECKHUX SABJIEHUH (TpOKaINBaHNe MeJHOH
MPOBOJIOKY, B3aUMOIeCTBHE MeJIa C KUCJIOTOMH).

Mopein aTOMOB U MOJIEKYJT

MpakTnyeckasa pabota No3 Mpr3HaKM NPOTEKAHNA XMMUYECKMNX
peaKL i

Borunciienns

— OTHOCUTEJIbHOH MOJIEKYJITPHON MacChl BEIL|ECTB;

— MaccoBoH A0JIN XUMHUY€CKOr'o 3JIEMEHTA I10 cl)opmyne
COeJUHEHUA.

[IpUMeHSITh eCTECTBEHHO-HayYHble METO/bI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IEIMPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE Ollepaluu
MBIC/IUTEJIbHOH JIeATE/IbHOCTH (CpaBHEHHUE, KIaccuUKaLus) A1 U3yYeHHUs
BELECTB U XMMUYECKHUX PEAKIMH C ONTOPOI HAa aJIFOPUTM HUJIH CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHSATHUH U 3aKOHOB U IPUMEHSATb 3TH NOHSTHUS
IPU OMKUCAaHUM CBOWCTB BEIECTB U UX NPEBPALIEHHH C 0NOPOH Ha IJIaH U
KJII0ueBble CJI0Ba.

PaznuyaTh GU3NYeCKHEe U XUMUYECKHE SIBJIEHUS, 00'bSCHATD UX CyL[HOCTb C TOYKU
3peHHs aTOMHO-MOJIEKYJIIPHOT'0 YYeHUsI C ONIOPOM Ha oNpe/ie/IeHHs U CXeMBI.

OnpeesiTh IPU3HAKK XUMUYECKUX PEAKIUH, YCI0BUS UX NPOTEKAHUS.

OGBACHATD CYLIHOCTh QU3UYECKUX U XUMUYECKUX SIBJIEHUH C TOYKU 3PEHUS
aTOMHO-MOJIEKYJIIPHOT'0 YYeHUs C UCII0/Ib30BaHHEM BU3yaJbHOU ONOPHI.

KnaccuduunpoBaTh XMMUYECKHE PEAKIMH (110 YUCJIy ¥ COCTABY pearupyroLux 1
00pa3yoIUXCS BEUECTB) C ONOPOM Ha CXEMBL.

CocTaBasATb GPOpMYyJIbl GUHAPHBIX BELECTB 10 BaJIEHTHOCTH U ONpeieisiTh
BaJIEHTHOCTb 110 popMyJiaM BellleCcTB € ONOPOM Ha aITOPUTM yueOHbIX
JNeHACTBUMA.

PaccTaBsiaTh K03 dUIMEHTHI B ypaBHEHUSIX XUMHUECKUX PeaKLUi c omopoi Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CnenoBaTh NpaBUJaM 110JIb30BAHUS XUMUYECKOU IOCY101 U 1abopaTOPHBIM
060pyZi0BaHMEM, A TAKXKe [TPaBUJ/IaM 00pallleHHUs C BellileCTBAaMHU B COOTBETCTBUU
C MHCTPYKLMAMH 10 BBINIOJTHEHHUIO JIA60PAaTOPHBIX XMMHUYECKHX ONBITOB IO/,
KOHTpOJIEM IleJiarora.

Hcnosib30BaTh NpU BbIOJIHEHHUH Y4eOHbIX 33/JaHUH U B ITpolecce
UCCJIeloBaTeIbCKOM e TeIbHOCTH
Hay4HO-TIONYJIAPHYIO IMTEPATYy Py XUMHUYECKOTO COJlep KaHus, ClIPaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa [0/ pyKOBOJCTBOM IeJiarora.

BbicTpauBaThb pa3BEépHyThble MMCbMEHHbIE U YCTHbIE OTBETHI C OOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPAaBOYHbIX MAaTEPHUAJIOB, FPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anapaT Kypca XUMUHU

Paspen 2. BaxxHelilue npeACcTaBUTe/IU HeopraHnieckux Bemects (30 u)
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Tema 3. Bo3ayx. Kucnopog,
MoHATHe 06 oKkcupax

(54)

Bozayx — cMech rasos. CocTaB Bo3ayxa.

Kucnopos — 3jieMeHT U IpocToe Bellie-

cTBO. 030H — *aJj10TponHas MoAudUKaL s
kucaopoza.*HaxoxaeHue KUcaopoja B Ipupo/e, Gusnyeckue
Y XUMUYeCKHe CBOMCTBA (peaKL i OKHUCIEeHUs], TOPEHHE).
Yc10BUSI BOSHUKHOBEHUS U TPeKpalleHus ropeHust. [lonsitue
00 OKCHUaX.

*Crnoco6bl MoJ1y4YeHUs1 KUCJI0pOoAa B 1abopaTOpUM U
npoMbliIeHHOCTH. * [IpMeHeHMe Kucaopoaa. Kpyrosopot
KHCJI0pOoJia B IPUPOJe.

*TensioBoM 3P PeKT XUMUYECKON peaKI[UU, TIOHATHE O
TEePMOXHUMHUYECKOM YPAaBHEHUH, 3K30*- U IHJ,0TEPMHUYECKUX
peaKiusx.

*TonimBo (HePTh, yrosib U MeTaH). 3arpsisHeHUe BO3/yXa,
Croco6bl ero NpeioTBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOI0 CJI0s.*

AemoHcTpauumn

BsaumogeiictBue dpocdopa, cephl U 3kesie3a ¢ KUCIA0PO0M
(BO3MOKHO MCIOJIb30BAaHUE BHU/IEOOIBITOB).
OnpefesieHue coiepXKaHUs KUCIOPO/ia B BO3/YXe.
OnbITHI, IEMOHCTPUPYIOILHE YCJIOBHSI BOSHUKHOBEHUS U
MpeKpalleHUs FOpeHHUs.

Na6opaTtopHbie U NpaKkTMYeckue paboTtbl
JlabopaTOpPHBIH ONBIT:

0O3HakKoOMJIeHHe C 06pa3LaMH OKCH/IOB.
[IpakTHyeckas paboTa:

Ne 4., [TosrygyeHUe KMC10PO/ia, U3yYEeHHUE ero CBOMCTB.

Boruucienus
— MOJIEKYJIIPHOW MacChl KUCI0PO/Ja ¥ 030HA HA OCHOBAaHUU
aTOMHOMN MacChbl XMUMHY€ECKOT0 3JIEMEHTa
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PackpbIBaTh CMBIC/I U3yYaEMBIX IIOHATHH U IPUMEHSATb 3TH NOHATHUS IPU
OMUCAHUHU CBOMCTB BEILECTB U UX IPEBPALeHUH C UCI0JIb30BAHUEM OINIOPHBIX
CJIOB U KJIULLIE,

XapakTepHu30BaThb (ONUCBIBATDb)C ONOPOU HA NIAH, CXEMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, pu3nuecKkue U XU-MUYeCKHe CBOMCTBA KHUCI0PO/ia, CIOCOOBI
€ro NoJiyyeHus], NpUMeHeHNe U 3HaueHue B IPUPO/ie U XKU3HU YeJI0BeKa.

CpasHusamb peakyuu 20peHuUs U Med1eHHO20 OKUC/eHUs CTIpejBapUTe/IbHbIM
o6CyKJieHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb NpUGOPHI AJ15 IOJAyYeHHUs KUCa0po/a (BbITeCHEHHEM BO/bI U
BO3/yxa).

Pacrno3HaBaTh ONBITHBIM IIyTEM KUCJ0PO/J, IO/ KOHTPOJIEM Ile/larora.

HWcnosib30BaTh XMMUYECKYI0 CUMBOJIMKY /1J151 COCTaBJIeHUs1 GOPMY.JI BELECTB,
MOJIEKYISIPHBIX YpaBHEHU I XUMUUECKUX PeaKL Ui ¢ yyacTHeM KUCI0poAa.

O6BACHATD CYLIHOCTb 3KOJIOTHYECKUX TP06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yxa.

CnesmoBaThb IpaBUJIaM 6e30MacHOM paboThl B J1a60paTOPUU IPU HUCII0/Ib30BAaHUN
XUMHUYeCKOU nocy/ibl 1 060pyA0BaHUs 110J] KOHTPOJIEM N1e/Iarora, a Takxke
npaBU/aM o6pallleHusI C TOPIOYUMHU BellleCTBaMHU B ObITY.

HJIaHl/IpOBaTb H OCYLIECTBJIATH HAa NPAKTUKE XUMHWYECKHEe IKCIIepUMEHTHI,
NPOBOAUTD HAOJIIO/IeHUS, leJlaTh BbIBO/IbI 10 Pe3yJIbTaTaM 3KCIIepUMeHTa N0/,
PYKOBO/CTBOM IleJiarora.

Y4acTBOBaTh B COBMeCTHOM paboTe B rpyIIle.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3aJaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COJiepKaHus, ClIPpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa oy,
PYKOBO/ICTBOM IleJiarora.

BbicTpauBaTb pa3BépHyThble MUCbMEHHbBIE U YCTHBIE OTBETHI C OIOPO Ha
MHPOpMaLMIO U3 y4yeOHUKA U CIIPaBOYHbIX MaTepHaJIOB C ONIOPOH Ha IJIaH,
IPaMOTHO UCNO/Ib30BaTh U3y4YeHHbIN IOHATUHHBIN annapaT Kypca XUMUH



Tema 4. Bogopoga.
I[ToHATHE 0 KHCJIOTAX M COJISAX

(54)

Tema 5. KosinuecTBeHHbIE
OTHOIIEHHUS B XUMUH
(44)

Bopopos — asieMeHT U IpocToe BelecTBo. HaxoxeHue B
npupoze, pusryeckue U XUMUYeCKHe CBOMCTBA (Ha MpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJaMU METAJIIOB),
NpHYMeHeHHue, *cr1oco6bl NoIyyeHNs.*

[ToHATHE 0 KUCIO0TAX U COMSAX.

JAemoHcTpauuu

[TosiyyeHue, cobGMpaHue U paclio3HaBaHUE BOJOPOa.
l'openue Bogopofa.

BsaumoeiicTBue Boopoa ¢ okcuioM Megu(ll).

JNlabopaTtopHble U NpaKTU4eckue paborbl
JlabopaTOPHBI OMbIT:

B3aumoieiicTBHE KUCJIOT C MEeTaJIJIaMHU.
[IpakTHyeckas paboTa:

Ne 5. [losiyyeHHe BOAOPO/ia, U3yUYeHHUE ero CBONCTB.

Boruucienust
— MOJIeKyJIHpHOI\/‘l MaccChI BellleCTBa Ha OCHOBaHUH aTOMHOH
MacCChbl XUMUYECKUX 3JIEMEHTOB

KosmyecTtBo BemecTBa. MoJsib. MoJisipHag Macca. 3akoH
ABorazipo. MosisspHbIH 06'bEM ra30B. PacuéThl 10 XUMHUYECKUM
yDPaBHEHUSAM.

JleMoHCcTpanusa
06pasLbl BelecTB KOJIMIeCTBOM 1 MOJIb.

Borunciienns

— 06'b€Ma, KOJIMYECTBA BeLeCTBA rasa I10 ero U3BECTHOMY
KOJINYECTBY BellleCTBA UJIH 00 bEMY;

— 06'bEMOB ra3oB I10 YPaBHEHHUIO peaKI[1 Ha OCHOBe 3aKOHA
00'bEMHBIX OTHOIIEHUH Ta30B
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PackpbIBaTh CMbICJ/ U3y4aeMbIX HOHATHI U IPUMEHSATh 3TH HOHSATHUS IPU
ONUCAHUHU CBOMCTB BELIECTB U UX peBpalleHHH.

XapakTepu3oBaThb (ONHUCHIBATH) PU3NYECKHE U XUMHUYECKHE CBOMCTBA BOAOPO/A,
CII0COGBI €ro NOJIyYeHHs], TPUMEHEHUE C ONIOPOY Ha IJIaH, KPAaTKYO 3alKCh,
CXeMmy.

Co6upaTb NpU6OP JJ15 OJYYEHHUs BOJLOPO/ia C UCII0JIb30BAaHUEM BU3YaJIbHOU
OIophbI

Hcnosib30BaTh XUMHUYECKYI0 CUMBOJIMKY JUJIS1 COCTaBJIEHUS] GOPMYJI BELIECTB,
MOJIEKYJISIPHBIX ypaBHEHUH XMMUYECKUX PEeaKLUH C yYacTHEM BOOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaThb paBuJiaM 6e30MacHoOi paboThl B 1a60paTOPUH TPU UCII0JIb30BAaHUU
XUMHYECKOH NMOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM IEJATora., a TAaKXe
HpaBUJIaM 00palleHHUs C TOPIOYHUMHU BELECTBAMH B GBITY

[1/1aHUPOBATD U OCYLIECTBJSATh HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTBI,
IPOBOAUTh HAaGJII0/IeHHUS, Ie/IaTh BBIBO/IbI [10 pe3y/IbTaTaM 3KCIEPUMEHTa 10/,
PYKOBOJCTBOM Iearora ¢ 06Cyk/IeHHeM IJIaHa paboThl, C UCNOJIb30BaHHEM
KJ/IHU1Ie.

Y4acTBOBaTb B COBMeCTHOM paboTe B rpyIIle.

H]IaHl/IpOBaTb U OCYyHIECTBJIATb Ha IPAKTHKE XUMHUYEeCKHUe IKCIIEPUMEHThI,
NPOBOJUTb Ha6J/I10/leHUH, JieJlaTh BBIBO/IbI 110 Pe3y/IbTaTaM 3KCIepUMeHTa.

Y4yacTBOBaTb B COBMECTHOM paboTe B rpymnme

PackpbIBaTb CMbIC/I U3y4aeMbIX HOHATUH U IPUMEHSATb 3TH IOHATHSA, A TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUH J1JIs PellieHUs pacyéTHBIX 33124 C IIOMOLIbIO
neJjarora.

BBbIYHCAATD MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'béM rasa,
Maccy BellleCcTBa C ONOpoH Ha o6pasel, Ha GOpMYJIb;

[IpoBOAUTE pacyéThl 10 YpaBHEHUAM XUMHUYECKUX peaKIMi C OIOpoy Ha
o6paseL, aJroOpUTM y4eOHbIX e ICTBUM: KOJIMYEeCTBa, 06'bEMa, MacChl BellleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB WU IIPOYKTOB
peaxIuH.

BbicTpauBaTb pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha UH-
¢dopmanuio U3 yye6HUKA U CITPABOYHBIX MAaTEPHAJIOB, IPAMOTHO UCII0/Ib30BaTh
M3y4eHHbIH MOHATUHHBIN allapaT Kypca XMMHUH € IOMOILBIO [leiarora.



Tema 6. Boga. PacTBopbL.
IoHaTHE 06 OCHOBAHHUAX

(59)

Bopa, ee cocras, cTpoenue, MoJieKyJibl. PU3UvecKre CBOWCTBA
BOZbl. *AHA/IN3 ¥ CUHTE3 — MEeTO/bl U3y4eHHs COCTaBa BOJbL*
XUMHYeCKHe CBOMCTBA BObI

(pa3noxeHue, peakl My C HATPUEM, OKCHUJIOM KaJlbLiUsl, OKCHJIOM
cepsol V.

CocTtaB ocHOBaHUH. [loHATHE 06 UHAMKATOpAX.

*Bosa kak pacTBopUTe ib.* PacTBOpbI *PacTBOPUMOCTD
BelIeCTB B Boje.*

*HachllleHHbIEe U HEHAChIIeHHbIe PAaCTBOPbL * MaccoBas 10151
BelllecTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPO/IEe U B )KU3HU YesioBeka. KpyroBopoT
BO/Ibl B IpUpo/ie.*3arps3HeHue NIPUPOAHbIX BoJ. OXpaHa

Y OYHUCTKA IPUPOJHBIX BOJ.

JAemoHcTpauuu

JJIEKTPOJIU3 BO/Ibl; CHHTE3 BO/IbI; B3aUMO/IEMCTBHE BO/IbI C
MeTas1amMu (Na, Ca) (BO3MOXKHO HCI0/Ib30BaHUE
BH/leOMaTepHaJIOB).

PacTBopeHMe Bell|eCTB € pa3JIMYHON PacCTBOPUMOCTBIO.
HccnepoBaHue pacTBOPOB KUCJIOT U Ljes1049el € TOMOLIbI0
WH/MKaTOpPOB.

Na6opaTtopHbie U NpaKTMYeckue paboTtbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBsieHHe PaCTBOPOB C ONpeieIEHHON MacCcOBOM
JloJIel pacTBOPEHHOTO BellleCTBa.

Borunciienns
— C MCII0JIb30BaHUEM MOHSITHSI «MacCOBas JI0Jisl BellleCTBa B
pacTBOpe»
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PackpbIBaTh CMbICJ/ U3y4aeMbIX HOHATHI U IPUMEHSATh 3TH HOHSATHUS IPU
OMUCAHWUY CBOMCTB BELIECTB U UX NpeBpallleHUH C IOMOILbIO [lefarora.

XapakTepusoBaTb GU3NYECKHE U XUMHUUECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPOHBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CoCTaBJ/IsITh ypaBHEHUSI XUMUYECKUX PEAKLUH C yYaCTHEM BOABI C OIIOPOH Ha
CXeMmy.

OGBSACHATD CYLIHOCTh 3KOJIOTMUYECKHX ITPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIOCOOBI OUUCTKH BOJbI OT IPUMECEH, MEPHI 110 OXPaHE BO/,
OT 3arpsi3HEeHHUs 10CJIe TPEIBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepHUasa.

[1J1aHUPOBATD M OCYLIECTBJISTh HA IPAKTUKE XUMUYECKHUE IKCIIEPUMEHTHI,
HPOBO/UTH HAGJIIO/IEHHS, Je/1aTh Bbl-

BO/IbI 10 pe3yJ/IbTaTaM 3KCIepPUMEHTa 110/ KOHTPOJIEM [IeJ]arora, ¢
UCI0JIb30BaHHUEM KJIUIIIE.

CnenoBaThb paBuJiaM 6e30MacHoOi paboThl B 1a60paTOPUM NPHU UCII0JIb30BAaHUU
XUMHUYeCKOU nocy/ibl U 060pyZ0BaHHUs N0/, KOHTPOJIEM Tejarora.

HpOBOL[l/ITb BbIYHCJ/IEHUA C IPUMEHEHHEM ITIOHATUA «KMaCCoOBad 40Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYJIbL

Hcnosib30BaTh IPpH BbINTOJIHEHUH y‘-IeGHbIX 3aaa1-mf/'1 U B IIponecce
UCCJIeI0BATE/IbCKOH JIETENIbHOCTH HAYYHO-TIONYJISIPHYIO JIMTEPATYPY
XMMUYECKOT0 CO/leprKaHHs, CIpaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
10J], pyKOBOJCTBOM IleJiarora.

BbicTpauBaTb pa3BEépHYyThble MMCbMEHHbIE U YCTHbIE OTBETHI C OOPOH Ha
MH$OpMaL MO U3 y4eOHHMKA U CTIPAaBOYHbIX MaTepHaJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYEeHHBIN NOHATUHHBIHN aNnapaT Kypca XMMHH [10CJIe
npe/iBapUTebHOI0 CTPYKTyPUPOBaHUA MaTepHasa



Tema 7. OcCHOBHBIE KJIaCChl
HeopraHu4ecKux
coeIMHEHUM

(11 4)

Knaccudukanyst HeopraHU4eCKHUX CoeIMHEHU .

OKcuUZbL: COCTaB, KaccuUKanysi (OCHOBHbIE, KUC/IOTHBIE,
*aMdoTepHble, HeCo/Ie00pa3yolMe Ha IPUMEpPe OKCH/A
yriepoja Il n okeunpga asora ll, HomeHkaTypa. [loaydyeHue*
OKCH/IOB (B3aMMOAENCTBME C BOAOM, KUCOTaMM, LLLeSIoYamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (Le04u 1
HepacTBOPUMble OCHOBAHMs), HOMEHKJIATypa.

KucnoTel: cocTa, kaccudukanus, HOMeHKJIaTypa, pusnyeckue
Y XMMHYeCcKHUe CBOMCTBA (B3aUMO/eiCTBHE C OCHOBHBIMU
OKCHJIaMHU COJISIMU Ha TpHUMepe COJITHON U CePHON KUCJIOT),
*crnoco6bl noJydeHus.* Psi ak THBHOCTH METAJLJIOB.

Conu (cpefHYE): HOMEHKIATYPA, *CI1OCOOBI MOTyYeHUS*,
B3auMOo/iefcTBUe coJlel ¢ MeTa/lJlaMU, KUCJI0TaMH, 1jeJI04aM U U
COJISIMU.

l'eHeTH4YecKas CBsI3b MEX/Y KJ1accaMU HeOpraHUYeCKUX
coefuHeHUH. [eHeTH4eckue psazibl. [loHATHE 06 aMOTepHbIX
FUJIPOKCU/IAX Ha IpUMepe [IMHKA U a/IIOMUHUsA. XUMHYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTAMH U 11leJI0YaMH.
Pa3snoxeHue npyu HarpeBaHUMU.

AemoHcTpauumn

06pa3sibl HeOpraHMYeCKUX BellleCTB pa3/IMYHbIX K/J1aCCOB.
BsaumopeiicTBue pacTBopa CEpHOM KHUCIOThBI C OKCUJIOM
menu(1l).

Peaknusa HeWTpau3aLyu.

BoITecHeHue 0/JHOTO MeTaJlJIa APYTHUM U3 pacTBOPA COJIM.

Na6opaTtopHbie U NpaKTMYeckue paboTtbl

JlabopaTOpHBIE ONBITHI:

B3auMo/ieficTBHE KMCJIOT C METa/IJIAMH.

[lonyyeHune HepacTBOPHUMBbIX OCHOBaHUH.

B3auMogelicTBre HepaCTBOPUMbIX OCHOBAHUH C KUCIOTaMH.
Paznoxenue rugpokcuga Meau(1l) mpu HarpeBaHum.
[TpakTH4eckas paborTa:

Ne 7. PelieHue aKcliepuMeHTaJIbHBIX 33/ja4 110 TeMe « OCHOBHbIe
KJ1acCbl HEOPTaHUYeCKUX COeIMHEHUM».

Borunciienus
— I10 ypaBHEHHUSIM XUMHUYECKUX PeaKLIUi

OrnpeiesieHre OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COSIMHEHHUH 10 Ia0JIoHY.
CocrapiieHHe CXeM CTPOCHHUSI OCHOBHBIX KIIACCOB HEOPraHUYECKUX COCANHEHUI Ha
OCHOBE OIPEJICNICHHS.

CocrapieHre GopMys OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCAMHEHHI U Ha3bIBaHUE
UX 110 MEXK/IyHAPOAHOH M TPHBHAIBLHON HOMEHKJIATYPE C HCIOIB30BAaHUEM
OIpe/ieTIeHUs] ¥ TAOJINLBI PACTBOPUMOCTH.

KnaccudunupoBaHue n3y4aeMbIX BEILECTB 110 COCTaBY U C60LcMeam C OOPOl Ha
OIIpe/IeIICHNUS, CXEMBI M TaOJIUILy PACTBOPUMOCTH.

CocrapieHre TaOIHIbl TEHETHUECKHX PSIOB M cXeMbl «I eHeTH4ecKasi B3auMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCTUHEHHUI MOJI PYKOBOJICTBOM IEIarora.
TIporHo3upoBaHHe CBONCTB BEILIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOICTB
H3YYEHHBIX KJIACCOB, TPYIII BELIECTB, K KOTOPHIM OHH OTHOCSITCSI C HCIIOIb30BAHHEM
cxeMmbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHHUI IOl PYKOBOJICTBOM IIEIarora.

CocrapiieHre MOJIEKY/ISIPHBIX YPaBHEHHH peakInii, WUTIOCTPUPYIONIUX XUMHYECKHE
CBOIICTBA N3YUEHHBIX KJIACCOB U CHOCOObI NONIYYeHUs. BEIIECTB N3Y4EHHBIX KIIACCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/Y HUMH, C
OIOpO#t Ha BepOaIbHYIO CXEMY B KAueCTBE 3PUTEILHOMN OIOPHI.

CocrapieHre MOJIEKYIIPHBIX YPaBHEHHI PEakIiii [0 CXeMaM C PeBaPUTEIIbHBIM
00cyXJIeHHEeM BBIOOpa pearupyronx BemecTB.

BrIunciieHHe 0 YPaBHEHMSAM XUMHYECKHX PEaKLHil KOMHIecTBa, 00bEMa, Macchl
BELIECTBA [0 KOJINYECTBY, 00BEMY, Macce peareHTOB WM MPOAYKTOB PEAKIUH 110
AITOPUTMY.

IInaHupoBaHKE U OCYIIECTBICHHE Ha IPAKTUKE XUMHUYECKOrO IKCIIEPUMEHTA 1
HaOMIOCHHUS TIOX PYKOBOACTBOM YUHTEIIS.

DopMyTHpOBaHUE BBIBOJOB 10 Pe3y/bTaTaM IKCIIEPUMEHTA C HCIIONB30BaHUEM
OTOPHBIX CJIOB.

DopMyIHpOBaHHE C IOMOLIBIO TTe1arora 1 BEIIIONMHEHNE PaBuil Oe30MacHoi paboTs! B
71a00paTOPHH HPH UCTIONB30BAHIN XUMHYECKO TIOCYIbI B 000PYIOBaHHSL.
Vcnonp30BaHue MPH BBIIOIHEHUH y4eOHBIX 3aJaHH U B POLIECcCe
HCCIIeJOBATENBCKON JEATEIbHOCTH HAYIHO-TIOMYIISIPHOI JIUTEPATyPhl XUMHIECKOTO
COIEpIKaHMs, CIIPABOYHBIC MaTepHAIbl, pecypchl IHTepHETa, OCYIIECTBICHHE BEIOOpa
107 PYKOBOJCTBOM IEAArora.

BricTpanBanue pa3BEPHYTHIX MICBMEHHBIX U YCTHBIX OTBETOB C OIOpOit Ha
nHpOPMALHIO 13 yIeOHHUKA U CIIPABOYHBIX MATEPHAIIOB, TPAMOTHOE UCIIONIB30BaHUE
H3Y4EHHOTO MOHATHHHOrO ammapara Kypca XMMHH € UCIIONb30BaHHEM IUIAHa,
OIOPHBIX CJIOB, AITOPHTMA.

Pazpen 3. [lepuognyeckuii 3akoH u [lepyoauyeckas cucreMa XuMU4ecKUx 3sieMeHTOB /I. U. MeHeeeBa.
CtpoeHue aToMOB. XuMu4eckas cBsidb. OKUC/IUTETbHO-BOCCTAHOBHUTE/IbHbIE peakuu (15 4)
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Tema 8. Meproguuecknii 3aKoH u
MNepunoanyeckasa cuctema
XUMUYECKUX 3/1eMEHTOB

A. . MeHpgene-eBa. CtpoeHue
atoma (7 u)

[TepBble MONBITKY KJIaCCUPUKALLUU XUMUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbIX 3JIEMEHTOB (II€JIOUHbIE U
11eJI0YHO3€eMeJIbHbIE MEeTaJlJIbl, TaJIOTeHbl, HHEPTHbIE Ta3bl).
*J/1eMeHTbI, KOTOpble 06pa3yoT

aMdoTepHble OKCUABI U THPOKCUABL*

[Teproauyeckuii 3akoH U [leproau-yeckas cuctemMa
XUMHYecKUx 3eMeHTOoB /[l. U. Menpesieesa. [lepuofibl, rpynisbl,
noarpynmnsl. PUsrdyeckuit CMbICI NOPSAKOBOro HOMepa
3JIeMeHTa, HOMEepPOB [lepHo/ia U TPYIIbI.

CtpoeHHe aToMOB. CoCTaB aTOMHBIX sIiEP.
*W3oTonbl*J1eKTpoHbl. CTpoeHHe 3/IeKTPOHHBIX 060J1049eK
aToMOB NepBbIX 20 XUMHUYeCKUX 3/1eMeHTOB [lepuoanyeckoit
cuctembl Jl. 1. MeHeneeBa.

XapakTepUCTHKa XMMHUYEeCKOTO 3JIeMeHTa 10 er0 NM0JIOKEHUIO B
[epuoauveckoii cucreme /. . MeHzeneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3JIEMEHTOB MaJIbIX
MepruoJ0B U I'VNIaBHBIX TOATPYIIT B 3aBUCUMOCTU OT ATOMHOTI'O
(mopsiakoBoro) Homepa.*

*3HaueHue [lepuosuyeckoro 3akoHa u [lepuoaudeckou
CHUCTEeMBbI XMMHUYECKUX 3JIEMEHTOB JIJI1 pa3BUTHSA HAYKU U
npakTuku. [JI. U. MeHzeneeB — y4€HbIH, Iefaror U rpaXkaaHuH.*

JAemoHcTpauumn

KopoTkonepuoHasa v JyiMHHONIepronuiHast GpOpMbl
[leproauveckoi cUCTEMbl XUMUYECKUX 3JIEMEHTOB

. 1. MeHnpeneena.

O3HaKoMJIeHHe € 06pa3LiaMy MeTaJIJIOB U HEMETaJLJIOB.
Na6opaTtopHbie U NpaKkTUYeckue paboTtbl

JlabopaTOPHBIH ONBIT:

B3auMogelicTBre M pOKCH/IA [IMHKA C paCTBOPAMU KUCJIOT U
esj04en
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PackpbIBaTh CMbICJI IEPUOJUYECKOr0 3aKOHA 110/ PYKOBO/ICTBOM I1€Jjarora.

[ToHMMAaTh CylLleCTBOBaHHE NEPHUOUYECKOM 3aBUCHMOCTH CBOHCTB XUMUY€ECKUX
3J1IeMeHTOB (M3MeHEeHUe PaiuyCOB aTOMOB U 3JIEKTPOOTPHULIATENLHOCTH) U UX
COeJIMHEHHUH OT MOJIOKEHUS B IEPUOJUIECKON CUCTEME U CTPOEHUS aTOMa C
UCI0JIb30BAaHHUEM CXEM U TaGJIMLI.

YcTaHaBIUBATh CBSA3b MEX/1y 10JIOKEHUEM 3JIEMEHTA B IEPUO/INYECKON CUCTEME
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij /pa, o6llee YUC/I0 3IeEKTPOHOB U
pacnpefiesieHre UX 110 3JIeKTPOHHBIM CJI0SIM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEeHEeHHs CBOMCTB 3JIEMEHTOB U UX COEIMHEHHUH 110
rpynmnam u nepuosiam [lepuo/iuyeckod CUCTEMBI C IOMOLBIO IEAATOTa.
XapaKkTepu30BaTb XUMHUYECKHE 3JIEMEHTHI IEPBIX TPEX NIEPUO/I0B, KU,
KaJIbLIMs 110 UX NoJIoxKeHuIo B [lepuouyeckoi cucreme [ U. Menjeneesa.

CnenoBaThb paBUJiaM 6e30MacHOM paboThI B J1JaGOpaTOPUH ITPH UCTT0JIb30BAHUU
XUMHYECKOH MOCYIbl U 060PYA0BaHUS 10/] KOHTPOJIEM ITe/jarora.

BoicTpanBaTh pa3BEPHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHdopMaLHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHUaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN allapaT Kypca XMMHU 110cJ1e
CTPYKTYPUPOBaHUA MaTepHaJia C UCI10JIb30OBaHUEM KJIHILIE.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33/JaHUM TEKCThI yyeOHUKa Nocie
CTPYKTYpPUPOBaHUsA MaTepHasa, CipaBoyHble MaTepuaisl ([lepuoanyeckyro
CHUCTEeMy XUMHU4YecKHUX 3/1eMeHTOoB /I. U. MeHze/ieeBa, Tab/IUIy PaCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U CoJiel B BOZie, 3JIEKTPOXUMHUYECKUH psJl HANpsKeHUH
METaJIIOB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 CoZiepXKaHus, CIpaBOYHble MaTepHuasbl, pecypcbl UHTepHeTa nog,
PYKOBOJCTBOM Ilejiarora



Tema 9. Xumunuyeckas cBA3b.
OKucnurenbHo-
BOCCTAaHOBUTE/IbHbIE peaKummn
(84)

9 KJIACC

*JJIEeKTPOOTPHUIATENbHOCTb* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMuyeckas cBsi3b (MOHHas1, KOBaJIeHTHasl OJIsIpHAs U
KOBaJIEHTHas HEeMoJIsIpHasi).

CTeneHb OKUC/IEHUS.

OKUCIUTENBHO-BOCCTaHOBUTE/IbHBIE peakiuu (OBP). [Ipouecchl
OKHCJIEHUS ¥ BOCCTaHOBJIEHUSA. OKUCIUTENU U BOCCTAHOBUTEJIU.

JAemoHcTpauuu
OKUCIMTENbHO-BOCCTAHOBUTEJ/IbHBIE pEaKLUH: TOPEHHUE,
peakiL Uy pasyioKeHus, COeJUHEHUS

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

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSTHH M0/ PYKOBO/[CTBOM I1€/Jarora.

OnpeaensiTh BUJ XMMUYECKOU CBSI3U B COE/ITUHEHUH C UCII0JIb30BAaHHUEM CXEM.

OnpeensiTh CTENEHb OKUCIEHUSI XUMUYEeCKOro 3JIeMeHTa o popmyJie ero
CO€eJIMHEHHS C UCI0JIb30BAaHUEM AJITOPUTMA.

OnpesienisiTh 371eMeHT (BELECTBO) — OKUCJIUTEJb U 3JIEMEHT (BeIeCTBO) —
BOCCTAaHOBUTE/Ib.

OGBSACHATD CYLIHOCTD IPOLIECCOB OKHUC/IEHUS U BOCCTAHOBJIEHHS.

CocTaBJIAATh 3JIEKTPOHHBIH 6a/laHC € YYETOM YMCJIa OTJAHHbBIX U IPUHATBIX
3JIEKTPOHOB.

CoCTaBJ/ISITh YpaBHEHUE OKUC/IUTEbHO-BOCCTAHOBUTE/ILHON PEAKIIUH 110
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTE/IbHON PEAKLIUH.

Hcnosib30BaTh NPU BHINOJHEHUH YYEOHbIX 33JaHUH TEKCTHI y4eGHHKA [0CIIe

CTPYKTYpUPOBaHUsI MaTepHasa, ClipaBoOYHble MaTepHuasbl (epUoJUYeCcKyI0
CUCTeMy XMMU4YecKHUX 3ieMeHTOoB /I. U. MeHziesieeBa, Tab/IMILy paCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U coJiel B BOZie, 3JIEKTPOXUMHUYECKUH psifl HallpshKeHUH
MEeTaJlJIOB).

MpumepHble Tembl,
pacKpbiBaloLMe AaHHbIN pa3gen
nporpammbl,

M KO/IMYECTBO 4acoB, 0TBOAMMOE
Ha UX usyyeHue

OcHOBHOe cogepXKaHue

OCHOBHblE BUAbI AEATE/IbHOCTU
obyuarowmxca

Pasgen 1. BenmecTBo U XMMHUYecKHe peaku (17 4)
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IloBTOpEHUE U YTJIYG/IEHHE
3HAHUI OCHOBHbIX Pa3/eJioB
Kypca 8 kjiacca

(54)

[Teproaudeckuit 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
aseMeHTOB /I. . MenzeieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEeHUH CBONCTB XMMHUYeCKHUX 3/1eMEHTOB NIePBBIX TPEX
[IepUO/I0OB, KaJIUd, KaJbLUA U UX

CcoeIUHEHUH B COOTBETCTBUH C I10JI0KEHUEM 3/7IEMEHTOB B
NeproANIecKoi cucTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanus u HoMeHK/IaTypa HeopraHU4ecKHx BellecTB
(mexayHa-poAHas ¥ TpUBHAJIbHas1). XMUMHUYeCKHe CBOMCTBa
BelleCTB, OTHOCAIIMXCA K pa3/IMYHbIM KJlacCaM HeOpraHU4eCcKUx
coeIUHEHUH, UX r'eHeTUYecKasl CBSI3b HEOPTaHUYeCKUX BeleCTB.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOHN CBA3U U TUIIBI
KPHUCTA/I/INYeCKUX PEIIETOK. *3aBUCUMOCTb CBOMCTB BELECTB OT UX
CcTpoeHus.*

JleMoHCcTpanMu

1. Mozies1v KpUCTaIMYECKUX PElIETOK HeOpraHUYeCKHUX BellleCTB.
2. KopoTkonepuo/iHas 1 AIMHHONIepUoAHasA GopMbl
[Teproauyeckoi cucTeMbl XUMHUYECKUX 371EMEHTOB

. . MeHnpeneeBa

XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI IepBbIX TPEX IePHUOAOB, Kalus U
KaJbLiusl 10 UX noJioxkeHuto B [lepuoaudeckoit cucteme /I. U. MeH/iesieeBa ¢
OIIOPOM Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HeOpraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCcCOB C OMOPOH Ha cxeMy, TabJIHLy PAaCTBOPUMOCTH.

OnucelBaTh 0611IMe XMMUYeCKYe CBONCTBA BellleCTB Pa3/IMYHbIX KJ1aCcCOB,
NOATBePXAaTb CBOMCTBA NPUMepaMU MOJIEKYISIPHBIX YpaBHEHU I
XUMUYECKHX peaKL Ui c Olopoi Ha CXeMy.

OnpenensiTb BUA XMMUYECKOM CBSI3W U THI KPUCTAJIMUECKON pelIéTKH
BellleCTBa C ONIOPOi Ha cxeMy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHUS 110CIIe
npeJBapUTeIbHOTO pa3bopa.

BbicTpanBaTbh pa3BEPHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOM Ha
MHdopMalHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJioB, TPaMOTHO
UCI0/1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMHH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUM U B poliecce
HCC/Ie10BaTeIbCKOM 1esTeIbHOCTH HAyYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CO/Iep>KaHuUs, ClIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa
10/l PYKOBO/ICTBOM Ie/larora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHUYECKHUX peaKIui
(44)

Knaccudukanys XuMUYeCKUX peakiui 1o pa3/IMyHbIM IpU3HaKaM
(o yucay ¥ cocTaBy y4acTBYIOIMX B PeaKl My BellecTB, *11o
TenJ0BoMy 3¢deKTy, 10 U3MEHEHUIO CTelleHel OKUCIeHUs
XMMHUYECKHUX 3JIEMEHTOB, 10 06PaTUMOCTH, 110 Y4aCTHIO
KaTaJsiM3aTopa).*

*JK30- M IHAOTEpMUYECKHE PeaKIMH, TepPMOXHMHUYeCKHe
ypaBHeHuUs. [IoHATHE 0 CKOPOCTH XUMUUYECKOH peakLuu. [loHaTHe 0
FOMOTEHHBIX U reTeporeHHbIX peakiusax. [loHaTHe 06 06paTUMBbIX
Y HeOOPaTUMbIX XUMUYECKUX peakiusax. [loHaATHe 0 XUMHYeCKOM
paBHOBecuU. PaKTOpHI, BJIUALINE HA CKOPOCTb XMMHUYECKOH
peakLU1 U N0JI0XKeHHe XMMUY€eCKOTo paBHOBecHs1.*
OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE pEaKLUH (316 KTPOHHBIN
6a/IaHC OKHCJINTEIbHO-BOCCTAHOBUTENIBHOHN PeaKLUu).

JeMoHCcTpanuu

1. 3aBUCHMOCTb CKOPOCTH XMMUY€ECKOU peaKI[UK OT PA3IMIHbIX
dakTOpOB.

2. BospelicTBUe KaTa/IM3aTOPa Ha CKOPOCTb XUMHUYECKOU peaKLUM.
3. [IpuMepbl HEOGPATUMBIX U 0OPATUMBIX PEAKIHH.

4. CMellileHUe paBHOBECUS XUMUYECKOHN PeaKLUU.

BoluucieHusa
— KOJIMYeCTBa BelllecTBa, 06'béMa U MacChl peareHTOB WIH
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIui

PackpbIBaTb CMbICJ/ U3y4aeMbIX HOHATHI U IPUMEHSATb 3TH NOHATHUA IPU
OIMCaHWHY CBOMCTB BEILECTB U UX IIpeBpalleHUuH.

KnaccudpunnpoBaTb XMMHUYeCKHe PeaKIUH 10 pa3/IMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XUMUYECKOH peaKIL U1 OT pa3/IMYHbIX
$aKTOpOB 0/, pYKOBO/JCTBOM y4YUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH IPOTEKaHUA XMMHUUYECKHX IPeBpalleHUH B
pas/IMYHBIX YCI0BUAX MTOCJIE TPeiBapUTeIbHON paboThI.

OnpeziensaTb OKMCAUTEb U BOCCTaHOBUTEJb B OBP.

CocTaBJISITh 3/IEKTPOHHBIN 6ajIaHC PeaKIUH.

[Ipor3BOAUTb BBIYHUC/IEHUA 10 XHMUYECKUM YPaBHEHHAM 10 a/IFOPUTMY.

BbicTpauBaTh pa3BEépHyThble MMCbMEHHbIE U YCTHBIE OTBETHI C OOPOH Ha
uHbOpMaLMIO U3 y4eOHHUKA U CIIPABOYHbIX MAaTePHUAJIOB, FPAMOTHO
MCI0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN anlnapaT Kypca XUMUH [10CJIe
Ipe/BapUTebHOI0 CTPYKTYPUPOBaHUS MaTepHaia.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce

HCCJIeIOBATENbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISAPHYIO JIUTEPATypy
XMUMHUYECKOT0 COZiepXKaHus, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa
ocJie KOHCYJ/IbTAIMH C eIaroroM.
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TeMa 2. JjIeKTpoIUTHY eCKast
AUuccoumanusi. XuMHU4YeCcKue
peakinuy B pacTBOpax

(84)

Teopust 3JIEKTPOJTUTHIECKOH AUCCOLHAIIMH. IJIEKTPOUTHI U
HE3JIEKTPOJIUThI. KaTHOHBI, aHHOHBI. ¥MeXaHU3M AUCCOIHAIUU
BEIECTB C Pa3/IMYHbIMH BHJaMU XUMUYECKOH CBsI3U. CTeneHb
aucconuanuu. *CuibHbIe U cJlabble 3JIEKTPOJIUTI.

Peakuu HOHHOTO 06MeHa, YCI0BUS UX TpoTeKaHusl. UoHHbIE
ypaBHEHHUs peaKIHi.

XUMHUYeCcKre CBOWCTBA KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
NpeJICTaBJeHUH 00 3JIEKTPOIUTUYECKOH iucconanuu. Cpeaa
pactBopa. [loHsATHe 0 r'UAPOJIH3E COEH.

KayecTBeHHbIe peaKIMX Ha KATUOHbI

Y aHUOHBI :XJIOPUJ-, 6pOMUJ, HO3UJ-, Cy/IbdaT-, KApOOHAT-,
cuukaT-¢$ochaT- aHUOHBI, TUAPOKCUA-UOHBI KATHOHBI aMMOHWUS,
MarHusl, KaJblUs, aJJIOMUHUs, XKeJsie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOLIME B BOJHBIX paCTBOpax..

JleMoOHCTpanyu

JJieKTpudeckas IpOBOJAUMOCTb PACTBOPOB BEIECTB; ABHXKEHHE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnBbITHI, HJJIIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS peaKIuit
HOHHOTO 06MeHa.

OnbITHI 10 OIpeZiesIeHHI0 CPeJibl B pacTBOpax cosiel (xyopujaa
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTopHbIe U IpaKTU4eCcKue

pa6oThI

JlabopaTOpPHBIH ONBIT:

Ne8Peaknuy HOHHOT0 06MeHa B pacTBOPAaX 3JIEKTPOJIUTOB:
cysnbdaTa meau(Il)

Y 1é/104M, KapboHaTa HATPUSA U COJIAHON KUCJIOTBI, peaKI s

HeUTpaM3aluu MeXAy THAPOKCU0M KaJIud U COJITHOU KUCJIOTOH.

Ne9. KayecTBeHHbIe peakL MM Ha MOHbI B PacTBOpE.

[IpakTHYeckas paboTa:
Ne 1. PemieHue akciepMMeHTa/IbHbBIX 3a/ja4 110 TEMeE.

BoiuucieHusa
— 110 ypaBHEHHUSIM XUMHUYECKUX PEaKLIUH

PacKpbIBaTh CMBIC/ U3yYaeMbIX MOHSITUH, 2 TAKXKE CMBICJI TEOPUH
3JIEKTPOJIUTUYECKOU JIUCCOIMALUU C OTIOPOM Ha CXEMBL.

OOBACHATb IPUYUHBI 3JIEKTPONPOBO/I-

HOCTH BOJZIHBIX PACTBOPOB C TOMOII[bIO ITe/jarora.

CocTaBJsATh ypaBHEHUS JUCCOIIHALUU KUCJIOT, IL[E€JI0YEH U COJIeH, TTOJIHbIe
Y COKpallEHHbIE HIOHHbIE YPAaBHEHHUsI XUMUYECKUX PeaKIIMii HOHHOTO
o6MeHa.

[I1aHUPOBATh U OCYLIECTBJIATH Ha MPAaKTHUKE XUMUYECKHe SIKCIIEPUMEHTHI,
NPOBOJUTH HABJIIO/IeHHUS, /ieJIaTh BBIBO/bI 110 pe3y/ibTaTaM 3KCIIepUMEHTa
nocJjie npeABapUTeJbHON paboThI.

CnenoBaTh NpaBUIaM 6e30nacHOM paboThl B J1JaboOpaTOpPUH NMPU
HCI0JIb30BaHUH XUMHUUYECKOM MOCY/Ibl U 060PY/J0BaHUsI 0] KOHTPOJIEM
nejarora.

[IpOU3BOAUTE BHIYKCIEHHS 10 XUMHUYECKUM YPaBHEHHUSIM.

BoIcTpanBaTb pa3BEPHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHbopMalIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMHUH 110CJIe
[peJBapUTeJbHOIO CTPYKTYPUPOBAHUA MaTepHaa.

Hcnosib30oBaTh IPpY BbINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
HCCJ/IeI0BATEIbCKOH 1eATeIbHOCTH HAyYHO-TONYJIIPHYIO JIUTEPATy Py
XUMHUYECKOT0 COZIep>KaHus, ClIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa
1ocJie KOHCY/IbTallUH C TIeJaroroM.

Paspen 2. HemeTasuibl U MX coeguHeHus (24 1)
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Tema 3. O61aa
XapaKTepUCTHUKA XUMHUYEeCKUX
3jieMeHTOB VIIA-rpynnbl.
T'asorens!

(49)

06111as1 XapaKTepUCTUKA rajioreHoB. 0COGEeHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJis1 HUX CTENEHU
okucseHus. CTpoeHUe U pU3nUecKre CBONCTBA MPOCThIX

BeIlleCTB — raJioreHoB. XMMHUUYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMo/ielicTBHE C MeTa//IaMH, HeMeTaJlJlaMH (BOJIOPOJIOM U
KucaopozoM),*wenodamMmu™). XnopoBogopos. CosisiHast KUCIOTA,
XUMHUYeCKHe CBOHCTBA, *mosiyueHue®, npuMeHeHue. KayecTBeHHbIe
peakluy Ha rajoreHu/-uoHsl. */lelicTBUe xj0pa U XJI0pOBOA0POIA
Ha OpraHW3M 4esioBeKa.* BaxkHel1Me XJIOPUbI U UX HAXOX/JeHHE B
MpUpoJe.

JleMoHCcTpanMu
BuseoMmaTepuaJibl: raJloTeHbl U UX CO€TUHEHUSI.
06pasibl XJIOPU/IOB.

JlaGopaTopHblie 1 NPaKTU4eCKue paboThbl
JlabopaTOPHBIN OMbIT:

PacnosHaBaHue XJ10py/i-MOHOB.

[IpakTHyeckas paboTa:

Ne 2. TlosrydeHHe COJIIHON KUC/IOTBI, U3y4yeHHe e€ CBOMUCTB.

Boruucienusa
10 YpaBHEHUSAM XUMUYECKUX PeaKIUiL

O6'bSICHATD 06111MEe 3aKOHOMEPHOCTH B U3BMEHEHUH CBOWCTB HEMETAJLJIOB U UX
COeJIMHEHUH B IPe/iesiax MaJlblX IEPUO/IOB U IJIABHBIX MOATPYIII
[TeprouuecKoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BaHUEM CXeMBI.

XapakTepu3oBaTh PU3UUECKHe U XUMUYeCKHe CBOMCTBA NPOCTHIX BellleCTB
raJioreHoB (Ha IpyMepe XJI0pa) U CJIOXKHBIX BellleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), CNOCOOBI UX NMOJIyYeHHUs], IpYMeHeH e U 3HaYeHNe B
NpUpO/ie U >KU3HU YesIoBeKa 110cjie CTPYKTYPUPOBAaHUS MaTepHraJa.

OnpezensiTb raJoreHU/i-MOHbI B pacCTBOPE C UCM0JIb30BAaHUEM TaOIUILb
"XapakTepHble peaKL{U1 Ha aHUOHBI".

[11aHUPOBATE U OCYLIECTBJIATD Ha IPaKTHKe XUMUUYeCKUe IKCIEPUMEHThI,
IPOBOAUTb HAGJII0/IeHHUS], ieJIaTh BBIBO/IbI 10 pe3y/ibTaTaM 3KCIlepUMeHTa
nocJjie npeABapUTeJbHON paboOThI.

Tema 4. 061125
XapaKTepUCTHUKA XMMHYeCKHUX
ajsieMeHTOB VIA-rpynmnsl. Cepa
U eé coeguHeHuA (5 4)

0611asa xapakTeprucTUKa 371eMeHTOB VIA-rpynmnel. Oco6eHHOCTH
CTPOEHHSI aTOMOB 3THUX 3JIEMEHTOB, XapaKTePHbIe /1J1sI HUX CTEeNeHU
okucsienusi. CTpoeHne U pu3nyecKue CBONCTBA IPOCTHIX

Bell|eCTB — KHUCJIOPOJia U Cephl.

AnnorponHble MogHUKALUKU KUCI0POJa U cepbl. XUMHUYeCKHe
CBOMcTBa cephbl. B3anMozelicTBHe c HeMeTalJIaMH - BOAOPOJOM U
KHCJIOPO/IOM, MeTaJ/lJIaMH, KOHILeHTPUPOBAaHHBIMU a30THOU U
cepHoH kuca0TaMU. CepoBOIOPOJ, CTpoeHHe, U3nyecKre

O6BACHATD 061IMIe 3AaKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYINIIBbI U UX COeIMHEHUH
€ y46TOM CTPOEHHUS UX aTOMOB C OIIOPOH Ha cxeMy "M3MeHeHMe paJilycoB B
HoArpymnmax".

XapakTepusoBaTb QU3NYECKHE
Y XMMUYeCcKHe CBOMCTBA POCTOTO BelleCTBa Cephl U €€ coeJMHEHUH
(cepoBOZOpO/IA, OKCHAOB CEPBI, CEPHOM KUCJIOTBI, Cy/1bPaToB), COCO6bI UX
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U XUMUYECKHe CBOMCTBa (KI/ICJ'IOTHI:Ie H BOCCTaHOBI/ITeJ'II)HbIe). IoJiy4eHHd, IpUMEeHeHHe U 3Ha4YeHHe B IIPpUpoJe U XKU3HHU YeJI0OBEeKa C

OKcH/ibl cepbl KaK NpeiCTaBUTEH KUCTOTHBIX OKCH0B. CepHast OIOpPOH Ha CXeMY U IJIaH.

KHUCJI0Ta, QU3NYecKre U XUMHUYeCKHe CBOHCTBA (061111e Kak OnpeensTh HaJU4YUe CyJIb(AT-UOHOB B paCTBOpE.

NpeCTaBUTES KJIacca KUC/OT U *cnequuyeckue™®),ipuMeHeHUe. O6BACHATD CYLUIHOCTb 3KOJIOTUYECKUX TP06JIeM, CBSI3aHHbIX C TepepaboTKOM
CepHHUCTas KUCJIOTA. COoeJJMHEHUM cephbl OoC/Ie CTPYKTYPUPOBaHUsI MaTepUaJa.

*XHMMUYeCKHe peaKIuy, JexKalllkie B OCHOBE MIPOMbIILJIEHHOTO [l1aHUpPOBaTh U OCYLIECTBJISITh HA MPAaKTHUKE XUMUYECKUE 3KCIIEPUMEHTI,
crocoba MoJiy4yeHusl CEpHOU KUCO0ThL. AlapaThl M IPOTeKawIlKe B MPOBOAUTD HAGJIIO/IeHUS, IeJIaTh BbIBO/IbI 10 pE3YJIbTaTaM 3KCIIepUMEHTA.
HUX MpoLecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).* CieioBaTh MpaBUaM 6€30MacHOM paboThl B J1ab0OPATOPUU IPU

CoJtv cepHOM KUCJIOTHI, KaueCTBEHHAs peaKIivs Ha CyJ/ibdaT-HOH. HCII0JIb30BaHUU XMMHUYECKOM MTOCY/Ibl U 000PY/I0BAHUS MO/, PYKOBOACTBOM
HaxoxeHue cepbl U eé coeIMHEHUH B TpUpo/ie. *XumMmuyeckoe nejiarora.

3arpsi3HeHUe OKPYKaIleN cpesibl COeJUHEHUSIMU CEPhI [IpOU3BOAUTE BBIUUCIEHHS 10 XUMUYECKUM YPaBHEHUSIM 110 aJITOPUTMY.
(KUC/I0OTHBIE JI0%/IH, 3aTPsI3HEHHE BO3/1yXa U BOJ0OEMOB), CIOCOObI HWcnoJsib30BaTh MPU BbINMOJHEHUU YYeOHbBIX 33/JaHUN TEKCThI Y4eOHUKA,

ero npeAoTBpalleHus. clipaBoYHble MaTepuasbl ([lepuoAUYECKyI0 CUCTEMY XUMUYECKUX

asneMmeHTOB /. . MeHesieeBa, Tab 1MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiell B BOJie, 3JIEKTPOXUMHUYECKUH s/l HaNpsiKeHU N
MEeTaJlJIOB).

Hcnosib30BaTh IPpH BBINTOJIHEHU U y‘{eﬁHle BaﬂaHI/lﬁ U B IIpolecce

JleMoOHCTpanyu
Konnexnuu (BuzeoMaTepHasibl): cepa v eé coeIMHEHUSL.
O6yraiMBaHMe caxapa o/, ieicTBHeM KOHLIeHTPYPOBAaHHON CepHOM

KHUCJIOTBL o

HCCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-IIONMYJISIPHYIO JINTEPATYPY
JlaGopaTopHble U IPpaKTH4YeCcKHe paGoThbl XHMHUYECKOT0 COJIEpPKaHHUsl, CIPaBOYHble MaTepHaJibl, pecypchbl UHTepHeTa
JlaGopaToOpHBLIEe ONBITHI: 110cJ/1e KOHCYJIbTALMH C [TeJJaroromM

O6HapyxeHue cybdaT-HOHOB.

B3aumogelicTBue pa36aBJeHHON CEpPHOM KHUCIOTHI C IIUHKOM.
Beruncienus

10 YpaBHEHUAM XUMHUUYECKHUX PeaKLUi
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Tema 5. O61aa
XapaKTepUCTHUKA XUMHUYEeCKUX
3JieMeHTOB VA-rpynnsl. A3oT,
docdop u ux coefuHEeHUA

(74)

061as xapaKTepUCTHKa 31eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTePHBIE /1J1sI HUX CTENEHU
OKHCJIEHUS.

A30T, pacnipocTpaHeHUe B IpUpo/Je, U3nyecKre U XUMUYecKue
cBoicTBa. KpyroBopoTasoTa B npupo/e.

AMMMuak, ero pusnyeckue U XMMHU4YecKre CBOMCTBa, OJIydeHUe U
npuMeHeHHe. Cosiu aMMOHUS, UX QU3UYECKHUE U XUMUYeCKHe
CBO¥CTBa, NpUMeHeHUe. KauecTBeHHast peaK1isi HA HOHbI aMMOHHUS.
A30THas KUCJIOTa, eé pusnyeckue U XMMUYecKre cBoicTBa (obiiue
KaK IpeJiCTaBUTeJIA KJlacca KUCJAOT U
*cnenuduueckue™).*AzoTrctas KUca0Ta. Mcnosib30BaHHE HUTPATOB
Y cojleit aMMOHHUS B KaueCTBe MUHepPa/IbHbIX yA00peHUi.*
XuMuyeckoe 3arpsisHeHHe OKpyKamLel cpeibl coeJUHEHUSIMU
asoTa (KUCJI0THBIE JOX/Y, 3arpsi3HeHHE BO3/1yXa, TOYBHI U
BO/I0EMOB).

docdop, *annorponHele Mogubukanuu ¢ochopa*, pusudeckue u
XUMHU4YeCcKHe CBONUCTBa.

Okcup docdopa(V) u pochopHas kuciaoTa, dusnyeckue U
XUMHUYeCcKHe CBOMCTBa, *nosyyeHre. **KauecTBeHHas peaklus Ha
docdaT-HoHBL*

*WUcnosb3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX
yA06peHUH. *3arpsi3HeHUe NPUPOJHBIX BOZ0EMOB pochaTaMu.

JleMOHCcTpanuu
Konnexnuu: docdop v ux coeAHEHUs.
B3auMogelicTBHe KOHLIEHTPUPOBAaHHOM a30THOM KHCJIOTHI C MEJbIO.

JlaGopaTopHble M IpaKTUYeCKHue paboThl

JlabopaTOpHBIE ONBITHI:

1. BsauMoeicTBUe coleli aMMOHMS C IIET0YbIO.

2. O3HaKOMJIeHHe € 06pa3LuaMU a30THBIX U GOCPOPHBIX Y106 peHUM.
[IpakTHyeckas paboTa:

Ne 10. [TonyyeHre aMMuaKa, U3ydeHHe ero CBOMCTB.

BoiuucieHusa
110 YpaBHEHUSIM XUMUYECKUX PeaKINi

OGBACHATD 0611He 3aKOHOMEPHOCTH B U3MEHEHWH CBOUCTB 371eMeHTOB VA-
IPYIIIBI U UX COeIMHEHUH C YYETOM CTPOEHUS X aTOMOB.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA NPOCThHIX BELECTB
asorta u pocdopa 1 Ux coeJUHEHUH (aMMHUaKa, coJleid aMMOHMUS, a30THOU
KHUCJIOTBI, HUTPaATOB, okcuaa ¢pocdopa(V) u ochopHOit KUCIOTHI,
docdaToB), cnocobbl UX MOJIyYeHUs], IpUMeHeH e U 3HaUeHue B Ipupoje
Y ’KM3HU YeJI0BeKa C UCII0JIb30BAHHUEM CXEMBIL.

OnpeiesiTh HIOHbI aMMOHUSA U $ochaT-HOHBI B PACTBOPE C UCIOJIb30BAHUEM
Ta6/1MLbl "XapaKTepHble peaKliuM Ha KaTHOHbI MU aHUOHBI".

OGBACHATD CYIIHOCTb 3KOJIOTUYECKHUX TPOGJIEM, CBSI3aHHBIX C HAX0XKAEHHEM
coeJUHEHUM a3oTa U pocdopa B OKpy:Katollel cpe/fie.

[1J1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
HPOBO/UTH HAOJIIOJIEHUS, IeJIaTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIepU-MeHTa.

CnenoBaThb NpaBuJiaM 6e30macHOM paboThI B 1a60paTOPUU IPU
MCI0/Ib30BAHUH XUMUYECKOH NMocyibl ¥ 060py10BaHUA.

HpOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHUAM.

Hcnosib30BaTh NPY BbINOJHEHUH Y4e6HbIX 33/JaHUM TeKCTbl y4eOHUKA,
CIIpaBOYHbIE€ MaTepUaJibl [nepno;mquKy}o CUCTEMY XUMHUYECKUX
asemeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U COJIeN B BOJIE, 3JIEKTPOXUMHUYECKHUH Psi/i HAIPSHKeHUH
METaJIIOB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce

HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAYYHO-ITONMYJIIPHYIO0 JINTEPATYPY
XMMHYECKOI0 COJIePXKaHHUs, ClIpaBOYHble MaTepHasbl, pecypchl UHTepHeTa
110CJle KOHCYJIbTAIlUHY C elaroroM

Tema 6. O61as XxapaKTepuc-
THUKA XUMHY€eCKHX 3/IEMEHTOB
IVA-rpynnbl.

Yryiepoj ¥ KpeMHUI U X

Yruepog, aJuioTponHble MogubUKaL UK TpaduT, aaMas.
BsaumogeicTBYE ¢ METAJIAMY, HEMETaJIJIaMH,
KOHLIEHTPHPOBAHHBIMHU a30THOH U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHe B IPUPOJie, QU3UYECKHE U XUMHUYECKHe

OO6BACHATD 0611IMe 3aKOHOMEPHOCTH B U3BMEHEHUH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb PU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCTHIX BELECTB
yrJiepoJia U KpeMHHUS U X COeIMHEHUH (OKCH/IOB YI/1epo/ia, yroJbHON
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coeIUHEHUSA
(84)

cBoiicTBa. Ancopbuust. Kpyrosopor yryieposia B npupo/e.
Okcuzpl yriaeposa, ux pusnyeckre U XMMHUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyY€HHUE U IPUMEHEHHE.
*JKoJiornyeckre npob.JieMbl, CBSI3aHHbIe C OKCHJI0M yriepoaa(IV);
runoTe3a rj1o6ajJbHOro NoTenJeHus KJMMaTa; HapHUKOBBIN
addekt.*

YroJsibHas KMC/I0Ta U €€ coJid, ux GUsnyecKue U XUMUYecKue
CBOMCTBA, N0JIy4yeHHe U IpUMeHeH e, KauecTBeHHas peakLUs Ha
KapOOHAT-UOHBL

*[lepBoHa4a/ibHble TOHATHS 06 OPraHUYeCKHUX Bell|eCTBaX KaK 0
COeINHEHUSIX yTJiepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHeE 0 6UOJIOTHYECKH BaXKHBIX BellleCTBaX: »KUpax, 6eskax,
yrieBojax. MaTepuajbHOe eJUHCTBO OPraHUYeCKUX U
HeOpraHUYeCKUX CoOeIUHEeHUM. *

*KpemHui, ero pusnyeckre 1 XMUMHU4YecKre CBOMCTBA (Ha MpuMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIy4eHUe U
NpYMeHeHue B 3JIeKTpOHUKe.*

*CoeZlMHeHUS KpeMHUSA B pupoe. O611ue npeicTaBaeHUs 06
okcuie kpeMHuUs(IV) u kpeMHHeBoOH kucaoTe. CUIMKATBI, UX
WCI0JIb30BaHMe B OBbITY, MeJULIHE, IPOMBILIIEHHOCTH.
BakHel1Me cTpoUTe/IbHbIE MaTepHaJibl: KEPaMHUKa, CTEKJIO,
LleMeHT, 6eTOoH, eJie306eToH. [IpobieMbl 6e30nacHOrO
HCI0JIb30BaHUA CTPOUTE/IbHBIX MaTepHaJ/IOB B IOBCeJHEBHON
KU3HU.*

JleMOHCTpanuu

Mogenn KpUCTa/UTMYE CKUX PEIUETOK aiMa3a, rpadpuTa, MOJIEKYJIbI
dynnepeHa.

Ancopbuus pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoOras.

BuseomaTtepuasbl: CUIMKATHAS IPOMBIILJIEHHOCTD.

Mogenu MoJIEKYJT OPraHUYeCKUX BEIeCTB.

JlaGopaTopHble ¥ IPAaKTUYeCKUe paboThl

JlaGopaTOPHBIH OMBIT:

KavecTBeHHas peaKIiysi Ha Kap6OHAT-HOH.

[IpakTHYeckue paboThI:

Ne 11. [TonyyeHue yTJIEKUCJIOrO ra3a U U3y4yeHHe ero CBOMCTB.
KauecTBeHHast peakijus Ha KApOOHAT-HOH.

Ne 12. PerieHue 3KciepMMeHTa/bHBIX 33/a4 110 TeMe «HeMeTasibl».

BoluucieHusa
110 YpaBHEHUSIM XUMHUYECKHX PeaKI[UH, ecJiv OUH U3 peareHTOB
JlaH B BU/le BOAHOI'0 PACTBOPA C U3BECTHON MacCOBOM A0JIEH.

KHUCJIOTbI, KAPOGOHATOB, OKCH/Ia KPEMHUS], KDEMHHUEBOW KHUCJIOTBI,
CUJIMKATOB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHHE U 3HaYeHHE B IPUpO/ie
Y ’KM3HU YeJIOBeKa.

OnpesienisiTh KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BACHATD CYLIHOCTb 3KOJIOTHYECKUX TP06JieM, CBI3aHHbIX C HAX0XKJeHUeM
YIJIEKHUCJIOrO Ta3a B OKpYy:Karollel cpefie.

WnmocTpupoBaTh B3aMMOCBSI3b HeOpraHWYeCKHX COeIMHEHUH yT/iepoja U
OpraHU4YeCcKHUX BellleCTB M0/, pyKOBOJCTBOM YUUTEIS.

[I1aHMpOBaTh U OCYILECTBJIATh HA MPAKTUKE XUMUYECKHe 3KCIIepUMEeHTHI,
IPOBOAUTb HAaG/II0/leHUS, [ieJIaTh BbIBO/IbI 110 pe3y/ibTaTaM 3KCIIepUMeHTa
nocJjie npeABapUTeJbHON paboThI.

CnenoBaThb NpaBuJiaM 6e30MacHOM paboThI B 1a60paTOPUU IPU
MCI0JIb30BAaHUHU XUMUUYECKON MOCy bl ¥ 060py/J0BaHHUS.

Hcnosib30BaTh NPY BbINOJHEHUH Y4e6HbIX 33/JaHUI TeKCTbl y4eOHUKA,
cnpaBoYHble MaTepyabl ([lepruoAnyecKyto cUCTEMY XMMHUUYECKUX
asemeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BoJie, 37IeKTPOXUMUYECKUH psiJi HanpshKeHU
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C TeIlaroroM.

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTebCKOM JleITeIbHOCTH HayYHO-NIONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COJiepPXKaHus, CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa
10CJ/le KOHCYJIbTALMH C [TeJarOroM.

Pazpen 3. MeTa/uibl ¥ X coeuHeHus (20 u)
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Tema 7. O611Me cBOMCTBa
MeTa/IOB
(44)

0611ast XapaKTepUCTUKA XUMUYEeCKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX M0JIOXKeHHUs B [leproiudecKoi cucTeMe XUMUYEeCKHX
anemeHnToB /I. . MeHesieeBa 1 cTpoeHust aToMoB. CTpoeHuUe
MeTaJlJIoB. MeTaJl/IndecKasl CBSI3b M MeTaJlJInyecKast
KpHUCTa/INYeCKas pelIéTKa. JJIEKTPOXUMHUYECKUH psij,
HanpsDKeHUH MeTasl10B. PU3ryecKre U XUMHUYecKre CBONCTBa
MeTas1oB. *0611Ke CIOCOOBI 0Iy4YeHHUsI MeTaJIoB. [IoHsATHE O
KOPPO3UHU META/JIOB U OCHOBHBIE CIIOCO6bI 3aILUTHI OT KOPPO3UH.
CriaBsbl (CTajib, YYTYH, JIOPATIOMUHUN, 6POH3a), UX IPUMEHEHUE B
OBITY U MPOMBIIILJIEHHOCTH. *

JleMoHCcTpanMu

0O3HaKoMJIeHHe C 06pa3ljaMU METAJIJIOB U CILJIABOB, UX
$u3MYeCcKUMHU CBOMCTBaMHU.

Mogeiv KpUCTa/VIMYeCKUX PEIIETOK METAJIJIOB.
BusieomaTepuasibl: KOppo3us METAJJIOB.

JlaGopaTopHblie ¥ NPpaKTU4eCKue paboThl

JlabopaTopHbI€ ONBITHI:

O3HakoMJIeHHe € 06pa3LiaMH CIIJIaBOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTHU peaKIIMy MeTaJljIa C KUCJIOTOH OT MPUPO/IbI
MeTaJlIa.

Beruucienusa
— 110 ypaBHEHUSIM XUMHUY€ECKHUX PeaKIMH, eC/IU OJIH U3 peareHTOB
COEPXKUT PUMECH

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATHI U IPUMEHSTb 3TH HOHSATHUS IPU
OMMCAaHUHU CBOMCTB BELIECTB U UX peBpalleHHH.

OGBbSACHATD 0611e 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB 3/1EMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEeHUs1 UX aTOMOB.

XapakTepu30BaTh CTPOEHHE METAJJIOB, 061111e U3NUECKHE U XUMUUECKHE
CBOMCTBa MeTaJlJIOB.

XapakTepu30BaTh 06111e COCO6bI 0JIyYeHHUsI MeTaJIJIOB [10C/ie
CTPYKTYpUPOBaHUs MaTepuaJa.

CnenoBaThb NpaBuJaM 6e30MacHOM paboThI B 1a60paTOPUU IPU
MCI0JIb30BAaHUHU XUMUUYECKON MOCYy bl ¥ 060py/J0BaHHUS.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM ypaBHEHHSM.

HWcnosib30BaTh NpU BEINOJHEHUH yUe6OHbIX 3a/JaHUM TEKCThI yyeOHUKA,
cnpaBoyYHble MaTepHuasbl ([leproguyeckyio cUCTEMY XUMHUYECKUX
asneMmeHTOB /. . MeHesieeBa, Tab 1MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiell B BOJie, 3JIEKTPOXUMHUYECKUH s/l HaNpsiKeHU N
MEeTaJlJIOB).

Hcnosib30BaTh IPpY BbINTOJIHEHU U y‘{eﬁHle BaﬂaHI/lﬁ U B IIpolecce
MCCIe10BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJIIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CO/Iep>KaHus, ClIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa
nocJjie npeJiBapuTebHOM KOHCYJIbTALMH C I1eJJaroroM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl 1 X COeJUHEHUs
(164)

IllenoyHble MeTaswbl [losoxkeHue B [leproguyueckoit cucteMe
XUMUUYecKux 3jeMeHTOB /Jl. . MeHiesieeBa, cTpoeHHeEe aTOMOB.
HaxoxzeHue B mpupoje.

dusnyeckue U XUMUYECKUE CBOMCTBA (Ha MpUMepe HATPUS U
Kanus). OKCUAbI M TUAPOKCUABI HATPUSA U KaJus. [[pumeHeHHe
LIEJIOYHBIX METAJIJIOB U UX CO€IMHEHUH.

lllesio4yHO3EeMebHbIE MeTaJLJIbl MAaTHUN U KaJbI[UH, CTpOeHHE
aToMoB. [losioxkeHue B [lepruognuecKoit cUCTEME XHUMUYECKUX
asnieMeHTOB /I. U. MenpenieeBa. HaxoxzaeHue B npupoze.
dusnyeckue U XUMHUYECKHE CBOMCTBA. BaxkHelMe coeJuHEHUs
KaJsblys (OKCUJ, TUAPOKCHU/T, coJin). *XKECTKOCTb BOJIbI U CITOCOOBI
eé yctpaHeHUs.*

Anromunuit. [losoxxeHue B [leproandecKoi cucTeMe XUMUYECKUX
asneMeHTOB /I. U. MeHnzienieeBa, cTpoeHre aToMa. HaxoxeHue B
npupojie. Pusndeckue u XMMUYECKHE CBOUCTBA. AMdOTEpPHbIE
CBOMCTBA OKCHUJA U TUAPOKCU/IA.

Kesneso: coctas, cBoicTBa U nosiydeHue. [losioxkeHYe B
[lepuoauvecko cucTeMe XUMUYECKUX 3JIEMEHTOB

1. U. MeHpeneeBa, cTpoeHue aToma. HaxoxeHue B mpupo/e.
dusnyeckue U XuMHUiecKkue cBoicTBa. OKCU/BI, THPOKCUBI U COTH
keste3a(1l)

u xese3a(110).

JleMOHCcTpanuu

BsaumogelicTBue HaTpUs C BOZOM.

OkpalurBaHUe [IJJaMeHU HOHAMU HAaTPHUS U KaJHsl.
OkpalrBaHUe MJIaMeHU HOHAMHU KaJIbIIUsl.
B3zauMo/ieficTBHEe OKCH/IA KaJbIUS C BOJOM.
BusieomaTepuasibl: ropeHHe KeJle3a B KUCJI0PO/e U XJI0pe.

JlaGopaTopHble U MpaKTHYecKHe paGoThl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHe C 06pa3LaMu aJIFOMUHHS U €T0 CIJIABOB.
AmdoTepHbIe cBOHCTBA rUAPOKCHU/A TIOMHUHUSL.
KayecTBeHHbIe peaKLH Ha HOHBI XKeJle3a.
[IpakTHYecKye paGoThI:

Ne 13. PemieHue 3KcriepMMeHTa/lbHbIX 33124 110 TeMe «MeTasLIbl».

BoluucieHusa
110 YpaBHEHUSIM XUMUYECKUX PeaKIHL

OGBSACHATD 061I1e 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB 3/1EMEHTOB-
METaJIJIOB B I'PYIIAaX U UX COEJUHEHUH C yYETOM CTPOEHHS X AaTOMOB.

XapakTepusoBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
MeTaJlJIOB U UX COeiMHEHUH (OKCH0B, THAPOKCU/OB, COJIeH) C 0OTIOPOM Ha
CXeMy, CIOCcO6bI UX I10JIy4eHUSs,, IPUMeHeHHe U 3HaueHHe B IPUPO/Ie U KU3HU
YeJIOBEKa.

PacrnosHaBaTh ¢ HOMOILbI0 KA4eCTBEHHBIX PeaKI1ii HOHbI MeTaJUIOB (MarHus,
KaJIbliYsl, aJIIOMMHUS, LIMHKA, XKeJsie3a (2+), )kese3a (3+), Meau (2+) ¢
MCI0JIb30BaHMEM Tab1MLbl "XapaKTepHble peaKLiMU Ha KaTHOHBI".

[1J1aHUPOBATh U OCYLIECTBJSATh HA MPAKTUKE XUMUYECKHE IKCIIEPUMEHTBI,
IPOBOJUTh HaGJII0/leHYS, Jle/IaTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CneznoBaTb paBUJIaM 6e30MacHOM paboThl B JIJaGOPATOPUHU TPU
HCII0JIb30BAaHUU XMMUYECKOH MoCy/1bl U 060pY/J0BaHUS.

[IpoX3BOAUTH BBIYHUC/IEHHS 10 XHMUYECKUM YPaBHEHHUSM.

BoIcTpanBaTb pa3BEPHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHbopMalIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
UCI0/1b30BaTh U3yYeHHbIN NOHATUHUHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
HICCJIeJOBATEIbCKOM JIesITe/IbHOCTH HAyYHO-ITOMYJIIPHYIO0 JINTEPATYPY
XMUMMYECKOT0 COZiepXKaHus, CIpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa
nocJjie npeJiBapuTeJbHOM KOHCYJIbTALUH C N1e/JaroroM

Paspen 4. Xumus U oKpy»karomas cpega (3 1)

Tema 9. BemiecTtBa u
MaTepuaJibl B KU3HH
YeJsioBeKa

*HoBble MaTepHuaJibl U TEXHOJIOTHUH. BeLLLeCTBa " MaTepHaJibl B
HOBCe,ZLHeBHOﬁ >KM3HU YeJsioBeKa. XUMUS U 30pOBbE. Be3onacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKUX peaKLLI/Iﬁ B 6bITy.

XapakTepu3oBaTh POJIb XMMHUH B Pa3JIMYHbIX Chepax AesTeJbHOCTH JIOAeH,
OCHOBHbIE BelleCTBA U MaTepHaJibl, IpUMeHsIeMble B )KU3HU COBPEMEHHOT0
YyeJsIoBeKa.
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(34) [IpupoHbIe HCTOYHUKH YTJIEBOLOPOZOB (YroJib, IPUPOAHBIHN ras, OGBACHATD YCJI0BUS 6€30MaCHOTO UCII0/Ib30BAHHUS BEIIECTB U XUMUYECKHX

He}Tb), IPOAYKTHI UX EPEPABOTKH, UX POJIb B OBITY U peaxiuii B GbITY.

NPOMBILLJIEHHOCTH. AHanM3UpPOBaTh U KPUTHUYECKH OLEHUBATh MHGOPMALIHIO O BAUSIHUU
OCHOBBI 3K0JIOTHYECKOH rPaMOTHOCTH. XMMHUY€ECKOE 3arpsi3HEHHEe HPOMBILIEHHOCTH, CEJIbCKOTO X035IUCTBA, TPAHCIIOPTA U AP. HA COCTOSIHUE
OKpYyKamwllel cpesibl (peesbHO A0NYCTUMAas KOHLEHTpalus OKpY»KaroLlei cpesibl.

BewectB — [IJK). YMeTb 0Ka3bIBaThb EPBYI0 NOMOLb IPU XMMUYECKHX 0XOTaX U OTPABJIEHUSIX.
PoJib XMMHH B pellIeHUH 3KOJIOTMYECKUX TP0GJIeM.* [IpuHUMaTh y4acTHe B 06CYKAeHUH TPO6JIeM XUMUYECKOH U 3KOJIOTMYECKON

HaNpPaBJIEHHOCTH, BbICKAa3bIBATh COGCTBEHHYIO TO3UIHIO 10 PO6JIEMe U
Hpe/ijlaraTh BO3MOXKHbIE YTH €€ pellleHHs C OII0POH Ha UHPOpMAaLUIO U3
y4eOHHKa U CIpaBOYHbIE MaTepHasbl, pecypchbl UHTepHeTa.

[Ipu paspaboTke paboyei NporpamMMbl B TeMaTH4YeCKOM IIJIAHUPOBAaHUM JOKHBI OBbITh yYTeHbl BO3MOXXHOCTHU HCIIOJIb30BaHUs 3JIEKTPOHHBIX (LM(POBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABJASAIOLIMXCSA yueOHO-MeTOJUYeCKUMU MaTepUajaMy (MyIbTUMe U HbIE TPOTPaMMBbI, 3JIEKTPOHHbIE y4eOGHUKH U 3a/Ja4HUKHU, 3JIEKTPOHHbIE
6106/IM0TEKH, BUPTYaJbHble Ja60paTOPUH, UT'POBBIE TPOTrPaMMBbl, KOJUIEKIIUM UPPOBLIX 06pa30BaTEJbHBIX PECYPCOB), UCI0JIb3YEMbIMU i1 06yUYeHUs U BOCIUTAHUS
pa3JIMYHBIX FPYIII 0J1b30BaTe/EHN, IPE/CTABJIEHHBIMH B 3JIEKTPOHHOM (P pPOBOM) BH/IEe U peaTU3yIOIIUMHU AuAaKkThUdeckrue Bo3MoxxkHOCTH UKT, cojeprkaHre KOTOPBIX
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 06pa30BaHUHU.

2-Wl BApHAHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoli BapuaHT NpUMEpPHOTO TEMATHYECKOTO IUIAHUPOBAHMS HCIONb3yeTcs, eciu oOyuatomuecs c¢ 3[IP momydaror
oOpa3oBaHue B OT/IEILHOM KJlacce. B maHHOM BapuaHTe MpeaiaraeTcs:

- U3y4YEHHUE MaTepurasa KpyIHbIMU OJIOKaMHu;

- oTepeskarolee o0y4eHue;

- BO3MOYXHOCTH TPUMEHEHUS 3HAHUH B PA3IMYHBIX YCIOBUAX (IEPEHOC 3HAHUH 110 aHAJIOTUU OT OOIIMX CBOWCTB PA3TMUHBIX
KJIACCOB BEIIECTB K OOIIUM M CIENU(PUIECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIUYMBACT JIOJIF0 CAMOCTOSITEIBHOCTU
00y4JarommXcs MPU U3YICHUH HOBBIX TEM.

CobOmromaercst  JIOTMKAa  W3y4Y€HUs  BEIIECTB —  CBOWCTBA  BEHIECTB  OMPEACISAIOTCS  CTPOSHHEM  aTOMOB,
ANEKTPOOTPULIATEIBHOCTHIO, XUMUYECKOW CBSI3bI0O U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAIIMYECKUX PELIETOK.
(Tembl: cTpoeHue aTomMa, CTPOEHHUE BEILIECTBA, BAXKHEHIIINE MPEICTABUTENMN MPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKUE PEAKIIUHN).

N3meHeHue miaHupoBaHUs MO pa3jeiaM UTeMaM COCTOUT B CJIEIYIOLEM:
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- N3Y4YEHUE OCHOBHBIX BOIPOCOB HEOPIaHMUYECKOW XMMHUHU OCYLIECTBISETCS B 8 Kiacce, OOJbIIe BPEMEHH BBIIEISIETCS Ha
IIpUMEHeHue 3HaHui B 9 knacce. M3 9 knacca B 8-ii nmepeHocATcs: TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XMMUYECKUX peakun',
"DIIEKTPOIUTHYECKAS JUCCOLMALNS. XUMUUECKUE PEAKIIMMU B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Metamie» nepen «Hemeramnamuy, T.k. oOyuaromuecs: ¢ 3[IP Gosbliie 3HaKOMBI €
METAIIJIAMU U JIET4€ XapaKTepU3yIOT UX IO CBOMCTBAM U IPUMEHEHHUIO;

- Tiepepacrpe/iesieHue COJepKaHusl OJHUX TeM B JIpyrue (pacKpbIBaeTcsi Ha KOHKPETHBIX MpuMepax Apyrux tem). Tema
"XHMHS U OKpYXaroIas cpesia’" pacKpbIBaeTCsl HA KOHKPETHBIX ITPUMEpax B paszaenax "MeTamibl 1 ux coenuHenus ", "HemeTambl
IV-VII rpynn u ux coeguHeHus";

- oO0benuHeHHe TeM (ZaeT Oobllle BO3MOKHOCTEM MJI HMCIIOJNB30BAaHUS CPAaBHEHUS — CXOACTBA M OTJIMYMNA; Tema
«Kucnopon» u rema «Bonopon»);

- BbIeNIeHue oTAeNbHBIX TeM (Tema «llepBoHavanbHbie MOHITHS 00 OPraHMYECKHUX BelllecTBax»). Belenenre B OTAeIbHYIO
TeMy, B KauecTBe "OyKBaps MO OPraHUYeCKON XUMHH', TaeT BOZMOXHOCTb YIIyOJsiTh MOHSTHS: ONpeesieHus, Kiaccudukaus,
OCHOBaHHUS JJIs1 KJIacCU(pUKaIMKU, HOMEHKIIaTypa, OOII1e CBOMCTBA BEIIECTB, CTPYKTYpa BEIlIeCTBa, COCTAaBIECHUE POPMYII IO 001IIeiH
(GopMmyse u o Ha3BaHUIO, Ha3bIBaHUE BelLIeCTBA MO (popmyne. B aToM ciayuyae nporpaMMHBIA MaTtepuan U3 xapakrepuctuku [VA
HOJATrPYMIIBI MOKHO JOHECTH HE ()parMEHTOM KapTUHBI «OPraHUYECKHE BEIIECTBa», a KaK 4acTh LEeN0ro. MokeT ObITh BblAE/IEHA
tema «IIpakTrKym» B KOHIIE IEPBOTO U BTOPOIO T'OJ0B 0OYUEHHS.

TemaTu4eckoe JIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 roga oOyueHus)

Temst Konuuaectso yacos B tom uncrne HazBanus pabor
Ha KOHTPOJIbHbIE Ha NPAaKTHYECKUe
pabotsl pabotsl
Paznen «[lepBoHauanbHbIe XUMUYECKUE IOHATH), 144

1.  Xumwus — BaxkHast 0071aCTh 4 1 2 TIpakruyeckast pabora Nel « JlaboparopHoe 000pya0OBaHHE U IIPUEMBI

€CTECTBO3HAHUA U MPAKTUYECKON 00palleHus C HUM

JEATEIbHOCTH YETIOBEKA. TIpakrryeckast pabora Ne2 «Ouuncrka 3arps3HEHHO TOBapeHHOM comn"
2. BemecTBa 1 XUMHUYECKHE PEAKIIHH. 7 - 1 TIpakruueckast pabora Ne3 «[Ipu3Haku MPOTEKAHUS XUMHIECKUAX PEaAKIHID
3. KonudecTBeHHbIC OTHOILICHHS B 3 1 - Kontponbhas padora Nel «[lepBoHadanbHbIE XUMUYECKUAE TIOHATHSI, XAMHYECKUE

XUMHH ($hOpMyJIBl U ypaBHEHHUSI» 3arps3HEHHON IOBAPEHHON COJIH
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I

Pa3ﬂe.l'[ «rIepHOﬂH‘leCKHﬁ 3aKOH U MEpUOANYCCKasd CUCTEMA XUMHUYICCKHUX 3JICMCHTOB I[I/I MengneeBa. CTpOCHI/Ie aroma. XuMudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakunmn», 154

4.  Crpoenue aToma 7 1 - KonTponshas pabora Ne2 «Ileprnoandeckas cucTeMa XUMHIECKHUX HIEMEHTOB

[leproguueckuii 3akoH U J.11. MenneneeBa. CTpoeHue aroMay

TIepHOIITYecKast CHCTEMa XUMHIECKHX

snemenToB JI.M. MeHneneeBa

5.CtpoeHue BemecTB. XUMHIECKast 8 1 - KonTponphas padora Ne3 «Xumudeckast CBSI3b»

CBSI3b.

OKHCITUTENTEHO-BOCCTAHOBHTEIIEHBIE

peaKunu

Paznen «BaxHelue npeAcTaBUTEIN HEOPTaHMUECKUX BEILECTBY, 354

6. Kucnopon. Bomopon. 14 1 2 TIpakTrueckas pabora Ned «[lomydeHne KHCIOpoIa ¥ H3y9eHHE €r0 CBOWCTBY»
IIpakTryeckas padora Ne5 «[lomydeHre Bonopona v u3ydeHre ero CBOHCTB»
Konrponbshas padora Ned «Kucnopon. Bogopom»

7. Bona. PactBopbI. 5 - 1 TIpakTryeckas pabora Ne6 «[IpuroroBieHre pacTBOPOB C OMpPEAEICHHOMI
MAacCOBOI1 JIOJIel PacTBOPEHHOTO BEIIECTBA

8. Teopust 31eKTPOTUTHIECKON 5 - -

JIACCOLMAIIN

9. Baxneiimue kiaccel 11 1 1 KonTponbsHas pabora Ne5 «OcHOBHBIE KJIacChl HEOPraHUYECKUX COCANHEHHI)

HEOPraHMYeCKHUX COeAMHCHUN Ipaxruueckas padora Ne7 «PemieHne 3cKCepuMEHTaIbHbBIX 3a/1a4 10 TeMe
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX COCMHCHUIDY

Paznen «BemecTBo 1 XUMUUECKHE PeaKIum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 - -

XUMHYECKUX PeaKLUil

9 KJIACC

Tembr

Konuyectro yacos

B Tom uucne

Ha KOHTPOJIbHBIE

pabotsl

Ha MPaKTHYECKHE
paboTsI

HasBanus pabor

Paznen «[loBropenue u yriyOneHue 3HaHHK OCH

OBHBIX pa3/iesioB Kypca 8 kiacca «BeliecTBo 1 XumMuueckue peakuumy, 104

IoBTOpeHue 1 yriryOJIeHHe 3HAHUI 10 1 2 TIpakruyeckas pabora Ne 8 «Peakiin HOHHOTO OOMEHa

OCHOBHBIX pa3JIeJIoB Kypca 8 kiacca Ipaxruueckas padbora Ne9 «KauecTBeHHbIE peaKIIMK B PaCTBOPE»
KontponbHas pabora Ne 6 «DnekTponuTHyecKasi TUCCOLHAIIUSI»

Paznen «Metaiibl U MX coeIUHEHH», 204

1. O6mue cBoiicTBa METaIIIOB 4 - -

2.Mertaisl ¥ UX COSMHEHUS 16 1 1 TIpakruyeckas pabora Nel3 «PemieHue 3KCeprMEHTATbHbBIX 33124 [0 TeMe

«MeTallibl ¥ UX COSTUHECHUS
KonTponphas pabota Ne§ «MeTtamibn»
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Paznen «Hemerams! IV-VII rpynn n nx coepunenusy, 244

3.001mas xapakTepuCTHKA
XUMHYECKHX 31eMeHToB Vila
rpymmbl. ['anoreHst.

4 -

4.001mmas xapaKTeprucTHKa
XHMHYECKHX 3JIEMEHTOB VIa
rpymmbl. Cepa U ee COeTMHEHYIS.

5.00mas xapaKTepuCTHKa
XMMHYECKHUX JIEMEHTOB Va
rpymisl. A30T, hocdop n ux
COEJIIHEHMSI.

TIpakrrueckas pabora Nel0 «IlomydeHre aMMHaka U U3ydeHUE €ro CBOHCTB»

6.001mmas XxapaKTepUCTHKA
XMMHYECKUX 31eMeHToB [Va
rpyHsl. YIIIepoa, KpeMHUN U UX
COEJIHEHMSI.

IIpakTryeckas padora Nell «[lomydeHue yriaekucioro raza v H3ydeHne ero CBOHCTBY
IIpakrryeckas padora Nel2 «PerieHue SKCIepUMEHTANBHBIX 33124 110 TeMe
«Hemeramier IV-VII rpynm u ux coetuHeHHN»

KontponeHas padora Ne7 «HeMeTamibny

Pazzlen «HepBOHaqaanme XUMHYECKUE MTOHATHS 00 OpraHNYCCKHUX BCIIECTBAX», 109

7. HepBOHa‘-IaJ'[LHLIe XUMHYCCKHUE
MOHATHS 00 OpPraHU4YECKUX
BCIIECTBax

10 -

Paznen «O006menne Mateprana o kypcy «Heopranmdeckast xumust», 44

13. Xumust u okpyxaromas cpena.

1 -

14. O606meHue MaTepraa 1o
Kypcy «Heopranudyeckast XUMUs»

3 1

KonTponbHas padora Ne9 «toroBas padora 3a Kypc HEOPraHHYECKOM XUMUM»

Bcero 136 4
8 KJIACC

(2 4 B HENEIMIO, BCero 68 1)

MpumepHble TeMbl,
pacKpbiBatloLMe AaHHbIW pa3gen
nporpammbi,

W KO/IMYECTBO Yacos,
OTBOAMMOE Ha UX U3y4yeHune

OcHOBHOE coaepaHue

OCHOBHble BUAbI AeATeIbHOCTU
obyuarowmxca

Pa3aen 1.1lepBoHavaibHble XUMHUYecKHe MOHsATHsI(14 1)
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Tema 1. XuMusl — BaKHas
06J1aCTh €CTeCTBO3HAHUA U
NPaKTU4YeCKOH AeATe/IbHOCTH
YeJiOBeKa

(44)

*XuMus B cucteMe Hayk. Pojib XMMHU B KHU3HU
yesoBeka.*Tesa u BemectBa. Pusnuyeckue CBOKCTBa
[lpaBusa  6Ge3omacHoro  obpaljeHuss ¢
BellleCTBAaMH U J1abopaTOpHbIM 060pyAoBaHHeM. YHCThbie
BellecTBa M cMecd. Crnocob6bl pasjesieHUs CcMecei.
*TloHATHE O METO/AX T03HAHUS B XUMHUM.*

JleMoHCcTpanMu

1. JJabopaTopHOe 060pyAOBaHUE.

2. PazinyHble BUIbI XUMUYECKOU OCY bl 3. 06pasiibl
BELIECTB.

4. Cnoco6bl pa3zesneHus cMecelt (GUIbTpOBaHME,
BbIIAPUBAHUE, JUCTUJIIALUSA, XpoMaTorpadusi).
JlaGopaTopHble U IPaKTUYECKHUe PaGOThI
JlabopaToOpHbIE OTBITHI:

OnucaHue $pU3NUECKUX CBONCTB BEILLIECTB.

PazpnesieHue cMecH ¢ TOMOIIbI0 MarHUTa.
[IpakTHYecKUe paboThI:

Ne 1.J/labopaTopHoe 060pyZ0BaHHE U TPUEMbI 06 pallleHUs
C HUM

Ne 2. OuucTKa 3arpsAs3HeHHOU NoBapeHHOU cosn

BelleCTB.

PackpbIBaThb CMbIC/ U3yYaeMbIX TOHSITHH C OMOIIBIO [TeAarora.

PackpbIBaTh PoJib XUMUH B IPUPOJE U XKU3HH YeI0BEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pa3snyaTh YMCThIE BEIECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PaznunyaTh Ppu3nvecKre U XUMHUYECKUE SIBJIEHUS C OIOPOH Ha onpejesieHus.

OnpefesiTh NPU3HAKU XUMUYECKUX PeaKI Ui U yCJIOBUS UX IPOTEKAHUS.

CnenoBaThb IpaBUJIaM [10J1b30BaHUs XUMHUYeCKOH TOCY 104 U JTabopaTOPHBIM 060pyZ0BaHUEM, A
TaK)Xe IpaBUJIaM 06pallieHHUsI C XUMUYECKUMH Bellle-CTBAaMU B COOTBETCTBUH C
VMHCTPYKIMSMH 110 BIIOJHEHHUIO NPAKTUYECKUX PabOT 0/ KOHTPOJIEM IIeJjarora.

[1J1aHUPOBATDh U MPOBOJUTb XUMHUECKUN IKCIEPUMEHT 110 U3YYEHHIO U ONTHCAHUI0 PU3NYECKUX
CBOWCTB BelleCTB, CIOCOO0B pas/iesleHuUs cMecell BelliecTB N0/ pyKOBOCTBOM IleJjarora c
06Cyx/IeHHeM IJIaHa PaboThL

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6-HbIX 33ZlaHUH U B TPOIlecCe UCC/Ie/[0BATEIbCKOM
JlesITeJIbHOCTH HAyYHO-TIONYJISIPHYI0 JINTEPATYPY XUMUYECKOT'0 CO/IEP KaHHUs], CIPABOYHbIE
MaTepHasibl, pecypcbl MHTepHeTa o pyKoBOACTBOM IeJiarora.

BoicTpanBaTh pa3BépHyThle MHUCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOM Ha HUHPOPMALUIO U3
y‘{eﬁHl/IKa W CIPAaBOYHbIX MAaTE€PHAJIOB, TPAMOTHO UCITI0JIb30BATHh 1/13y'-1eHan>’1 MMOHATUHHBIN
anmapaT Kypca XUMHH

Tema 2. BemjectBa
U XMMHYeCKHe peaKuu

(79

AToMBI U MoJieKysibl. XMMHUYECKHe 3JIeMEHThL. 3HaKHU
(cMMBoOJIBI) XMMHYECKHMX 3J1eMeHTOB. OTHOCUTeJbHas
aToMHada Macca. [IpocTele U ci0XHble BeniecTBa. ATOMHO-
MOJIEKY/IIDHOE yYeHHe.

XuMuueckas dopmya. BasieHTHOCTB aTOMOB
XMMHUYECKHUX 3JIeMeHTOB. *3aKOH IOCTOSHCTBA COCTaBa
BeljecTB.*  OTHOCHUTe/JbHas  MOJIEKYJApHasg  Macca.

MaccoBas 011 XMMUYECKOT0 3JIeMEHTa B COeJUHEHUH.
dPusudecke M XUMHUYECKHe sABJIeHUA. XHMHUYecKas
peakuus H e€ NpPHU3HAKH.
peakLuu.
XUMHUYECKHX

YpaBHeHUS] XMMHYECKHUX
3aKOH COXpaHeHHs MacChl BellecTB THIIbI
peakuuid  (coefHHEHHe,  pas3JIOXKeHHeE,

3aMelleHue, 0OMeH).
*M. B. JIoMOHOCOB — y4€HBIA-3HIMKJIONEJUCT.*

JAemoHcTpauumn

dusnueckue siBieHUs (pacTUpaHUe caxapa B CTYTIKE,
KHUIEeHNUe U KOHZEeHC AV BOABI U T. 11.).

XuMUYecKye siBJIeHNs (TOpeHre CBeuH, pas3ioKeHHe
caxapa, B3auMOJEeNCTBHE CEPHOM KUCIOTHI C XJI0OPUL0M

[IpMMeHATDb ecTeCTBEHHO-HAay4YHble MeTO/bl I03HAHUA (B TOM YMCJle Hab IoleHHe,
MO/leJIMPOBaHUe, SKCIIEPUMEHT) U OCHOBHBIE ONepaliy MbICJIUTEbHOH e TebHOCTH
(cpaBHeHUe, K1accudrKanys) s U3ydeHHs BeLeCTB U XUMUYeCKUX peaKL Ui ¢ oopoil Ha
aJIFOPUTM UJIM CXEMBI.

PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHUH U 3aKOHOB M IPUMEHSATD 3TU NOHATUSA IPU ONUCAHUU
CBOWCTB BellleCTB U UX IIpeBpalleHUH € OOPOU Ha IJIaH U KJII0YeBbIe CJI0Ba.

PaznnyaTh pu3nyeckre U XMMHUYeCKUe ABJIeHHUS, 06'bACHATD UX CYILHOCTb C TOUYKH 3pEHHUs
aTOMHO-MOJIEKYJIAPHOTO Y4eHUS C ONIOPOH Ha onpe/ie/IeHUs U CXEMBL.

Onpefie1s1Th NPU3HAKY XUMUYECKUX PeaKIUH, YCI0BUA UX IPOTEKaHUs.

O6BACHATD CYLIHOCTh QU3UYECKUX U XUMUYECKHUX AABJIEHUH C TOYKU 3pEeHUS aTOMHO-
MOJIEKY/IIPHOTO yYeHHS C UCI0JIb30BaHUEM BHU3yaIbHOU OIOPHI.

KnaccudunnpoBaTh XMMHUYeCKHe PeaKI iy (110 YUC/Iy U COCTAaBY Pearupyrolux 1
06pasyoLMXCs BELIeCTB) C ONIOPOH Ha CXEMBI.

CocTaBsATb GOPMYJIbI GMHAPHBIX BEIECTB 10 BaJIEHTHOCTH U ONPE/Ie/IATh BaJIEeHTHOCTb 10
¢$opMy1aM BeleCTB € ONOPOH Ha aJITOPUTM Y4e6HBIX A€ HCTBUH.

PacctaB/isTh K03$GUIMEHTHI B YpaBHEHUAX XUMUYECKHX peaKL UK C 0OPOH Ha aIrOPUTM
y4e6HBIX e ICTBUH.

CrneoBaTh NpaBUJIaM [10J1b30BaHUSA XUMHUYECKOH IOCYA0M U JIJabOpaTOPHBIM 060pyA0BaHUEM, @
TaKKe MpaBUJIaM 06pallieHHs C BEIleCTBAMH B COOTBETCTBHUH C UHCTPYKLUSMH 110 BBbINOJHEHHUIO
J1abopaTOPHBIX XUMHUYECKHUX ONBITOB 110/, KOHTPOJIEM IeJjarora.

Hcnosib30BaTh NpH BHINOJHEHUH Y4e6HBIX 3aJaHUH U B IPOLIECCe UCCIe0BATEIbCKOH
JleITeJIbHOCTH HayYHO-TIOMYJIIPHYIO JINTEPATYPY XUMHYECKOTO COZiepKaHuUs, ClIpa-BOY-Hble
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Gapusl,

passioxkeHue ruapokcua Meau(1l), B3aumogencTere
»KeJie3a c cepoy, B3aUMO/IeICTBUE XKeJie3a C paCTBOPOM
cosu Mezu(I)).

OmbIT, WIIOCTPUPYIOIIUHI 3aKOH COXPaHEHUS MaCChL

Na6opaTtopHble U NpaKkTUYeckue paborbl

JlabopaTopHbIE ONBITHI:

[TpuMepsl GU3UYECKUX SIBJIEHUH (1J1aBJIeHHE BOCKa,
TasiHUe JIbJA).

[TpuMepbl XUMUYECKUX SIBJIEHUH (MTPOKaJIMBaHUe MeHOM
MPOBOJIOKH, B3aUMO/IeCTBHE MeJla C KUCJIO0TOMH).
Mo/ze11 aTOMOB U MOJIEKYL

[pakTrdeckas padora Ne3. IIpu3Haky npoTeKaHUst
XUMHYECKUX PEaKIU.

Boruuciienust

— OTHOCUTEJIbHOM MOJIeKYJ/ISIPHON MacChl BE1L|ECTB;

— MaccoBOH J10J11 XMMUUYECKOI'0 3JIeMeHTa 1o GopMy.ie
coeJIJMHEHUS

MaTepuasbl, pecypcbl UHTEp-HETA 110/] pyKOBOJCTBOM IleJiarora.

BbicTpauBaTh pa3BépHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH HA HHGOPMALIUIO U3
y4eOHHKA U CIPaBOYHbIX MAaTEPHAJIOB, FPAMOTHO MCI0JIb30BATh U3Y4YEeHHbINA NOHATUHHBIH
annaparT Kypca XUMHH

Tema 3. KosinuecTBeHHBbIE
oTHOLIEeHUsI B XuMuu (34)

KosmyecTBo BemectBa. Mosib. MosiipHas Macca. 3aKoH
ABoragpo. MousspHbli 06BEM ra3oB. PacyeTbl 1O
XUMHU4ecko  ¢opmysie. PacyeTbl MaccoBoit  moJid
XMMHUYECKOr0 3JleMeHTa B COeJUHEHUH, KOJIM4ecTBa
BellecTBa, MOJIAPHONM Macchbl. PacyéTbl 1O XUMHYECKUM
yPaBHEHUSAM.

JeMoHcTpanusa:

- 06pasiibl BEIECTB KOJMYECTBOM OZIMH MOJIb

Beluucnenus:

-pacyeT 1o GpopMyJie U 10 XMMHUYeCKOMY YPaBHEHHIO

PacKkpbIBaTh CMBIC/ H3yYaeMbIX IOHSTHH U TPUMEHSTb 3TH IIOHATHS, A TAKXKe U3yIeHHbIe
3aKOHBI U TEOPHUH JJIs PellleHUs pACYETHBIX 3a/ja4 € IOMOLIbIO IleJjarora.

BBIYHCISATH MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellleCTBa, 060'bEM rasa, Maccy BellecTBa C
ornopo# Ha o6pa3el], Ha GOPMYJIbI;

[TpoBOAUTE PACcUEThI 10 ypaBHEHUAM XUMHUYeCKHX PeaKIUH C OIOpoH Ha 06pasel, aJIrOpUTM
y4eOHBIX JeHCTBUH: KOJMYeCTBa, 06'bEMA, MacChl BELeCTBA 110 U3BECTHOMY KOJIMYECTBY,
06'bEMy, Macce peareHTOB WJIH IPOJYKTOB PeaKLHH.

BbicTpauBaTh pa3BEépHYyThIE MHCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha MHGOPMALHIO U3
y4e6GHMKA U CIPaBOYHBIX MaTEPHAJIOB, TPAMOTHO HUCI0JIb30BATh U3y4eHHbIH TOHATHUHHBINA
amnmnapar Kypca XMMHH C TIOMOILbIO NeJjarora.

Paspen 3. [lepuoguyeckuii 3akoH u [leprogudeckasi cucteMa XMMHU4eCKUX 31eMeHTOB /I. U. MeHaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas cBA3b. OKUC/INTE/IbHO-BOCCTAHOBHUTE/IbHbIE peakuuu (15 )

Tema 4. CTpoeHue aToma.
Mepnoaunuyeckuii 3aKoH 1
Mepuoanueckan cuctema
XUMMUYECKUX 3/ iTOB

A. N. MeHgeneesa. (7 4)

[lepBble  MOMBITKM  KJacCUQUKALUM  XUMHYECKHUX
aneMeHTOB. [lOHSATHE O Tpynmax CXOAHBIX 3JEMEHTOB
(wesioyHBIe W IeJI0YHO3eMeJIbHbIe MeTaJlIbl, TaJoreHbl,
WHepTHble Tra3bl). *JJIleMeHThbl, KOTOpble O00pa3yIT
aMdoTepHbIe OKCHUJbI U TUAPOKCUABL

PaCKprBaTb CMBbICJI IEPHUOANYECKOr0 3aKOHAa 0] pPyYKOBOACTBOM I1eJarora.

[ToHuMaTh CylieCTBOBaHUE HepI/IO,C[I/I‘IeCKOI‘/JI 3aBUCHUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB
(I/I3MeHeHI/Ie paanycoB aTOMOB U BJ'IeKTpOOTpI/ILlaTeIIbHOCTI/I) " UX COE,C[I/IHGHI/Iﬁ oT
IOJIOXKEHHUA B HepHO,E[H‘{ECKOﬁ CHUCTEME U CTPOEHHA aTOMaA C UCII0JIb30OBAHUEM CXEM U Ta6J’II/IH.

YcTaHaBIUBaTh CBSI3b MeXAy NOoJIOKEHHEM 3JIEMEHTA B HepHOAH‘{eCKOﬁ CHUCTEeMeE U CTPOEHHUEM
€ro aToMa (COCTaB " 3apdaj aapa, 061_uee YHUCJIO 3JIEKTPOHOB U pacrpejesieHne ux 1o
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[leproanyeckuit
XUMUUYECKUX 3JIeMEHTOB . U. MeHzeneeBa.
KopoTkonepuosHas U *IJIMHHONEepUOAHasA*POPMbI
[leproauyeckol cUCTeMbl XUMHUYECKHUX 3JieMeHTOB [l
U. Menpeneesa. [leprogpl v rpynnel. Pusndyeckuil cMbica
MOpSA/IKOBOI'O HOMepa, HOMepOB IepuoJa U TIpyNIbl

3aKOH. Hepnognqecxaﬂ cucteMa

3JIeMeHTa.

CtpoeHue aTOMOB. CocTaB ATOMHbBIX
anep.*U3oTonbl*3neKTpoHbl. CTpoeHHe 3JIEKTPOHHBIX
0060JI04eK aTOMOB MepBbIX 20 XMUMHUYECKUX 3JEMEHTOB
[epuoauveckoi CUCTEMBI . H. MeH/jesieeBa.
XapakTepucTUKa XUMHUYECKOr0 3JieMeHTa [0  €ro
noJioxkeHuo B [lepuoaundeckoii cucteme /l. U. MeHzeseeBa.
pazuyca
MeTaJlJIn4eCKUX U

*3aKOHOMEPHOCTU  U3MEHeHUs aTOMOB

XUMHUYECKUX 3JIEMEHTOB,
HeMeTaJILIM4eCKUX CBOﬁCTB o rpynnaM U InepuojaM.
3HaveHue [lepuoguyeckoro 3akoHa u I[lepuoauyeckoin
CUCTEeMBbl XUMUYECKUX 3JIEMEHTOB JJIs1 Pa3BUTHUSA HAYKU U
npakTuku. [l. U. MeHziesileeB — y4€HBIN U TpaXKJjaHUH.*
JAemoHcTpauumn
KopoTkonepuoiHas v AJIMHHONIEpUOAHAsAPOPMBI
[Teproauveckoi cHcTeMbl XUMHUYECKUX 3JIEMEHTOB
JI. 1. Mengeneena.
O3HaKoMJIeHHe € 06pa3LaMHi MeTaJIJIOB U HEMETaJLJIOB.
Na6opaTtopHbie U NpaKTMYeckue paboTtbl
JlabopaTOPHBIH ONBIT:

B3auMogelicTBUe TUJPOKCUZAQ LHUHKA C PacTBOpaMHU
KHUCJIOT U Lieso4yei

3JIEKTPOHHBIM CJIOSIM) 110 06pasLly.

[IporHo3upoBaTh XapakTep U3MEHEHHs CBOMCTB 3JIEMEHTOB U UX COeIMHEHUH 10 rpyNaM U
nepuosaMm [leproanyeckoi cHCTeMbI C TIOMOILbIO NTeJarora.

XapaKTepu30BaTh XMMUYeCKHe 3J1eMeHThI IIePBbIX TPEX NePUOA0B, Kasus, KaJbLUs 0 UX
noJsioxkeHuto B [lepuoguueckoit cucteme /l. U. MeHieneeBa.

CnenoBaThb IpaBUJIaM 6e30MacHOM paboThbl B JabOpaTOPUH IPY UCTI0JIb30BAHUU XUMUYECKOH
NOCy/ibl U 060PYZI0BaHHs IO, KOHTPOJIEM leJjarora.

BoicTpanBaTh pa3BépHyThle NUCbMEHHbIe U yCTHbIE OTBEThI C OITIOPOM Ha HHPOPMALUIO U3
y4ye6HMKA U CIPaBOYHBIX MaTepHaJIOB, FPaMOTHO UCN0JIb30BaTb U3y4eHHbINH NOHATUHHBIN
annapar Kypca XMMHH 10cJle CTPYKTYPUPOBaHUs MaTepHaia C HCI0/1b30BaHUEM KJIHUIIIE.

HWcnosib30BaTh NPU BbINOJHEHUH yUeOHbIX 3a/JaHUM TeKCThI yyeOHUKa Nocjie
CTPYKTYpUPOBaHUsI MaTepHasa, CipaBoYHble MaTepuassl ([lepuoanyeckyto cucteMy
XUMUYeCcKHUX 3jieMeHTOB /I. . MeH/iesieeBa, TabJ1M1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUM U
coJiell B BoJie, 3JIEKTPOXUMUYECKUH psifi HAaNpsSHKEHUH MeTasloB).

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33/JaHUM U B pollecce HCclel0BaTeIbCKON
JlesITeJIbHOCTU HAyYHO-TIOMYJISIPHYIO JINTEPATYPy XMMUUECKOT'0 CO/iepKaHusl, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTEpHETa MO/ PYKOBOJCTBOM Iejiarora

Tema 5. CTpoeHue BeLecTB.
Xumuyeckasi CBsi3b.
OxuCIUTeTbHO-
BOCCTAHOBHTEJIbHBIE PeaKIMI

(81)

Xumnueckas cBs3b. KoBaneHTHas (OJIsIpHAS U HETIOJSIpHAST)

CBsA3b.  *DNIEKTPOOTPHUIATEIBHOCTh ~aTOMOB  XHMHYECKHX
anementoB.* UonHas cBs3b. *Tumbl  KPUCTAIUIMYECKUX
peterok. *

CreneHb OKHCJIEHUS. OKUCIUTENBHO-

BOCCTAaHOBHTEJIbHbIE PpEaKIHH. HpOHECCbI OKHCJIEHUA H
BOCCTAHOBJIeHUs1. OKHUCIUTENN U BOCCTAHOBUTEJIU.

JleMoHcTpauumn
OKHCIUTENTEHO-BOCCTAHOBHUTENBHBIE PEAKIMH: TOPEHHUE,

PackppIBaTh CMBICI H3y4aeMbIX [TOHSTHIA 10/ PyKOBOJCTBOM IIearora.

OmnpenesnsiTe BUI XUMAYECKOW CBSA3U B COSAMHEHHHU C HCTIOIb30BAHUEM CXEM.

OmnpenensTh CTeNneHb OKUCICHU! XUMHUYECKOT0 dJIeMEHTa [0 ()OpMYJIe ero COSAUHEHHS C
HCIIOTb30BaHUEM ANTOPUTMA.

OnpeaessTh 3IeMeHT (BEIIECTBO) — OKUCIHUTENb U SJIEMEHT (BELIECTBO) — BOCCTAHOBHUTEIIb.

OOBSICHATH CYITHOCTh MPOLIECCOB OKUCIICHHS i BOCCTAHOBJICHHSL.

CoCTaBIATh MEKTPOHHBIH OaNaHC ¢ yIETOM YHCIIa OTAAHHBIX M TIPHHSTBIX EKTPOHOB.

CocTaBisTh ypaBHEHHE OKHCIHTENILHO-BOCCTAHOBUTEILHON PEaKIHH 10 arOpuTMy pazbopa
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOM PEeaKIHu.

Hcnonp30Bath MpH BBITIOTHEHHH YIeOHBIX 3aJaHN# TEKCThI yIeOHUKA MOCTIE CTPYKTYPUPOBAHHS

MaTepuaia, CIpaBOYHbIe MaTepHaIbl (IEPHOJUIECKYIO CHCTEMY XUMHUYECKHX 3meMeHToB . 1.
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pCaKuu pas3jioKEHUs, COCAUHCHUST

MenzeneeBa, TaGJIUITy paCTBOPIMOCTH KHCIIOT, OCHOBAaHHH 1 CONEH B BOJE, SIMEKTPOXUMHUIECKHH Psi
HanpsHKeHUH METaJIOB)

Pasjes 2. BaxkHeiniue npecCTaBUTE/IM HEOPraHUYeCKHX BewecTB (35 u)

Tema 6. Kucnopopa. Bogopoga,.
(14y)

Bosgyx — cMechb rasos. CoctaB Bo3ayxa. Kuciopony —
3JeMeHT M 1npoctoe BemlecTBo. O30H. HaxoxzaeHue
KHCJIOpoZia B MpuUpoJie, (U3NYeCKHe U XUMHUYECKUE
cBOWicTBa. Peakuuu TrOpeHHS MNPOCTbIX U  CJI0XKHBIX
BemlecTB. *TemysoBoit 3ddeKT XUMHUYeCKON peakyuu.*
JK30- U IHAOTEPMHUYECKHUE PeaKIUH, *TepMOXUMHUYECKHE
ypaBHeHUs.* [loHsaTHe 06 okcupax. Croco6bl MoTy4eHUs
KHUCJOpoJa B JIaGOpaTOPUM U NMPOMBIILJIEHHOCTH.
KHUCJIOpOoJa. KpYroBopoT KHCJIOpoJa B
npupoge. TonauBo: yrojb U MeTaH. 3arpsi3HeHHe BO3/1yXa,
ycuieHue napHUKoBoro a¢pdeKTa, paspylieHue 030HOBOTO
c10s1.

Bomopons — NpoCTOe  BelLlecTBO.
Haxoxxgenue BojopoZa B npupofe, ¢usuyeckue u
XUMH4YeCcKHe CBOMcTBa (Ha NprMepe B3aWMOJENCTBUSA C
HeMeTa//laMM M OKCHJAaMH MeTaslJIOB), NpPHMEHEHHUe,
*croco6e! nosyyeHus.* [lonstue o kucaorax KucioTel u
COJIN.

NpUMeHeHue

3JIEMEHT )4

AemoHcTpauumn

B3aumogerictBue docdopa, ceprl 1 xKesie3a ¢ KUCI0POLOM
(BO3MOHO MCIIOJIb30BaHUE BU/IEO0IBITOB).
OnpeziesieHHe cofiepaHUA KUCI0POAA B BO3/YyXe.
OnbITHI, JEMOHCTPUPYIOLIYE YCJI0BUS BOSHUKHOBEHUS U
npeKpalleHH s TOPeHHUs.

NabopaTtopHble U NpaKTUYecKue paborbl

JlaGopaTOPHBIH OMBIT:

O3HaKoMJIeHHe ¢ 06pa3LaMy OKCH/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TosrygyeHUe KMCI0PO/ia, U3YYEeHHUE ero CBOMCTB.
IIpaxtugeckas padora NeS. [Tomydenue Bonoposa u u3ydeHue

€ro CBOMCTB.

Borunciienns

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHSATHH U IPUMEHSTh 3TH IOHATHS IIPU OIIMCAHUH CBOHCTB
BELIECTB U UX peBpalleHUH C UCI0/Ib30BAaHUEM OIIOPHBIX CJIOB U KJIMLIE.

XapakTepHu30BaThb (ONHUCHIBATD)C ONOPOI HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yXa, GU3HUUECKHEe U XU-MHYECKHEe CBOMCTBA KUC/I0PO/1a, CIOCOGBI €ro MOJIyYeHus,
pUMeHeHNe U 3HaUeHHE B IPUPO/IE U )KU3HU YesI0BEKA.

CpaBHUBATb peaKI[M1 FOPeHUs U Me/IJIEHHOT0 OKUC/IEHUS C IPeJBAPUTENbHBIM 006CYKAEHHEM
napaMeTpoB CPaBHEHUS.

Co6upaTb NpUOOPHI A5 OJIyYeHUs] KUCI0po/ia (BbITECHEHUEM BO/IbI U BO3/yXa).

PacnosHaBaTh ONMBITHBIM l'IyTéM KHUCJIOpOoJ IToJI KOHTPOJIEM IleJiarora.

HWcnosib30BaTh XUMUYECKYI0 CUMBOJIMKY JJ/151 COCTaBJIeHUsI GOpPMYJI BellleCTB, MOJIEKYJISIPHBIX
ypaBHEeHUI XUMHUYECKUX peaKIUi c ydyacTHeM KUCI0po/a.

OG'BACHATD CYLIHOCTb 3KOJIOTHYECKUX ITPO6JIeM, CBI3aHHBIX C 3arpsi3HEHUEM BO3/yXa.

CneznoBaThb paBUIaM 6€30MacHOM paboThI B Ja60paTOPUU ITPU UCITOIb30BAHUU XUMHUYEeCKOH
10Cy/ibl M1 060pyZI0BaHMA 10/, KOHTPOJIEM N1e/Iarora, a Takxe npaBu/iaM obpalleHus C
rOpIOYMMHU BellieCTBaMH B ObITY.

[l1aHMpPOBaTb U OCYLIECTBAATD HA IPAaKTHKe XMMUUYECKHe IKCIIePUMEHTbI, TPOBOJUTD
HabJ1I0/leHu4, JleJ1aTh BbIBO/IbI 10 pe3yJ/ibTaTaM 3KCIlepu-MeHTa 10/, pyKOBOACTBOM Ilejiarora.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIIIe.
Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3aJaHUH U B IIpoliecce Uccie[0BaTe/IbCKOH
JlesITeJIbHOCTH Hay4HO-NTONYISIPHYI0 INTepaTypy XUMHUYECKOI0 CO/iepXKaHHUs, CIPaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa 1oJ, pyKoBOACTBOM Iejarora.

BeicTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha HHPOPMALIHIO U3
y4eOHHMKa U CIPaBOYHBIX MaTe-
pHaJIOB C OIIOPOM Ha IJIaH, TPaMOTHO MCII0/Ib30BaTh U3y4eHHbI TOHATUWHBIN annapar Kypca
XUMHUHU
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— MOJ'IeKyJ'IHpHOﬁ MacCChbl KMCJIOpO/Ja ¥ 030HA Ha
OCHOBaHUU aTOMHOM MaCChl XUMHUY€ECKOT0 3JIeMeHTa

Tema 7. Boga. PacTBopbl.
IousATHE 06 OCHOBAHHUAX

(54)

Bogna. Ee coctaB. CTpoenue. Moseky/blL*®u3nyeckue
cBoMcTBa BOAbL. Boja kak pacTBopuTesb.*PacTBOpBHL
*[loHsITHEe O PacTBOPUMOCTH BellleCTB B Boje. [loHATHE O
HacbILIEHHBIX M HeHACBhILleHHbIX pacTBopax.*MaccoBas
Jlois BellecTBa B pacTBope. PacueT MaccoBoil goJsiu
BeLIECTBA B pacTBOpe (MpoleHTHAsA KOHIIEHTpaIUsl).

*XHUMUYeCcKre CBOUCTBA BOJbI (pasJioxKeHUe, peaKLUu C
HaTpHUeM, OKCHUJIOM KaJlbliusl, okcuZoM cepbllVIIoHsTHE 06
OCHOBaHUAX. PoJsib pacTBOpoB B NpupoJie U B KU3HU
yesioBeka. KpyroBopoT Bojbl B mpHpoje.* 3arpsisHeHue
NPUPOJHBIX BoA. OXpaHa ¥ OYUCTKA NPUPOJHBIX BOJ.

JAemoHcTpauumn

JJIEKTPOJIU3 BO/Ibl; CHHTE3 BO/IbI; B3aUMOJIEMCTBHE BO/IbI C
MeTas1amMu (Na, Ca) (BO3MOXKHO HCII0/Ib30BaHHE
BH/leOMaTePUAJIOB).

PacTBOpeHue BellecTB ¢ pa3JIM4HON paCTBOPUMOCTBIO.
HccnegoBanye pacTBOPOB KUCJIOT U Ljes1049€eH € TOMOILbIO
WH/MKaTOpPOB.

Na6opaTtopHbie U NpaKTMYeckue paboTtbl

IIpakmuueckas paboma:

Ne 6. [IpurotoBJieHHE pacTBOPOB C ONpeie IEHHON
MacCOBOH /10J1ell paCTBOPEHHOTO BeLeCTBa.

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSTHH U IPUMEHSTh 3TH IOHATHS IIPU OIIMCAHUH CBOHCTB
BELLECTB U UX NpeBpallleHUH C IOMOILbIO [IeJarora.

XapakTepu3oBaTb GU3NYECKHE U XUMHUUECKHE CBOMCTBA BO/bI, €€ POJIb KaK paCTBOPUTEIS B
HPUPOAHBIX POLECCAX C ONOPO Ha MJIAH U CXEMY.

CocTaBJ/IsITh ypaBHEHUS XUMUYECKUX PEAKIIMH C y4aCTHEM BO/bI C OIOPOH Ha CXEMY.

OGBACHATD CYLIHOCTh 9KOJIOTMYECKUX TP06JIEM, CBSI3aHHBIX C 3arpsi3HEHUEM IPUPO/IHBIX BOJ,
CII0COGBI OYHUCTKH BOJIbI OT TPUMECEH, MephI 10 OXpaHe BOJ| OT 3arpsi3HEHUs 10CJIe
Ipe/IBAPUTEBHOTO CTPYKTYPUPOBaHUS MaTepUaia.

[1/1aHUPOBATDb M OCYLIECTBJISITh HA TPAKTHKE XUMHUYECKHE 3KCIEPUMEHTBL, IPOBOAUTH
Hab6JII0IeHNd, /leJIaTh Bbl-
BOJDbI 10 pe3yJibTaTaM 3KCIIEPUMEHTAa I10JJ KOHTPOJIEM Ilejarora, C UCrioJib30BaHUEM KJIHIIIE.

CnenoBaThb paBUJiaM 6e30MacHOM paboThI B JIaGOPaTOPHUU IPU MCI0/Ib30BAaHUH XUMHUYECKOH
IOCy/ibl U 060PYZI0BaHUs II0J] KOHTPOJIEM NleJjarora.

[IpOBOAUTH BEIYUCJIEHUS C TPUMEHEHHUEM OHSTHS «MaCCOBasi [10J1s1 BEIIECTBA B paCTBOPE» C
onopoi Ha GOPMYyJIbL

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHBIX 33/JaHUH U B Tpollecce Hcclel0BaTeIbCKON
JleITeIbHOCTH HayYHO-TIONYJIIPHYIO JIMTEPATYPY XUMHUUECKOTO COJIePXKaHMsl, CITPABOYHbIe
MaTepHaJbl, pecypchl IHTepHeTa noJ, pyKoBOACTBOM Neiarora.

BeicTpanBaTh pa3BépHyThIe MHCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOI HAa HHPOPMAIUIO U3
y4e6HMKA U CIPAaBOYHBIX MaTEpPHAJIOB, FPAaMOTHO UCII0JIb30BaTh U3y4eHHbINA NOHATUHHBIN
amnmnapaTr Kypca XMMHUH I0cJle IpeiBapUTENbHOT0 CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. dJieKTpoiuTHYeCcKasd
Aucconyanus. XuMU4YecKne
peaxknuy B pacTBopax

(54)

Teopus 3IEKTPOTUTUIECKON JIICCOLIMAINH.
DJEeKTPOIIUTHYECKAasd  JUCCOLHUALIUSL. DNEeKTPONUTEL U
HEDNIEKTPOJIUTHL. Karuonsl, AQHHOHBI. *MexaHu3M

JIMCCOLMALIMN BEIIECTB C PA3IMYHBIMU BHJAMH XUMHUYECKON
cBsi3u. [Tonstue ocrenenu auccorpanuy. *CuibHbIe U cralble
JNEKTPOJIUTHL

Peakiun noHHOro obMeHa. YCaoBUs MPOTEKAHUS PEaKIUi
HOHHOTO 0OMeHa /10 KoHI[a. [lonHble U COKpalIEHHbIE HOHHBIE

ypaBHeHUsI peakuumd. XHMMHYECKHE CBOMCTBA  KHCIOT,

OCHOBaHM M COJIEH B CBETE TPEACTaBICHUH 00

PackpbIBaThb CMBIC/ U3y4aeMbIX IOHSATHH, @ TAKXKe CMbICJ TEOPHH 3JIEKTPOJIUTHYECKON
JIUCCOLMALIMY C OTIOPOH Ha CXEMBL

OGBACHATH NPUYHHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C IOMOIIBIO IeJjarora.
CocTaB/IATh YPaBHEHHUsI JUCCOLMALUHU KHUCJIOT, LileJI0YeH U Coslel, TOJTHbIE U COKPaLEHHbIe
HOHHbIe YpaBHEHUsI XUMUYeCKHX PeaKLUi HOHHOr0 06MeHa.

[I1aHMpPOBATD U OCYLIECTBJIAThH HAa MPAKTHKE XUMHYECKHEe 3KCIIepUMEHThI, IPOBOJUTH
Ha6JII0/IeHHs, [1e1aTh BbIBOJBI [0 Pe3yJIbTaTaM 3KCIIepUMEHTA I10CJIe TPeiBapUTeIbHOM
paboThL.

Cyiej0BaTh MpaBUIaM 6e30MacHON PaboThI B JIa6OpaTOPHH MPH UCII0/Ib30BAaHUH XUMHUYECKOH
MOCYAbI U 060PYAOBaHUS 10 KOHTPOJIEM TeJarora.
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JIIEKTPOIIUTHIECKON Juccormarui. KadecTBeHHbIE peakiuu
HA KATHOHBI M AHUOHBI: MOHBI XJIOPHI-, OPOMWUJ-, HOAUJI-,
cynbdar-, kapOoHAT-, CHITUKAT-, Pocdar- aHHOHBI; THIPOKCHII-
HMOHBI, KAaTHOHBI AMMOHHMsS, MarHus, KaJbIis, aJIOMUHMI,
xkenesa (2+) u (3+), meau (2+), UUHKA, TIPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpax.

JleMoHCcTpauMu

JyieKTpUYecKasi IPOBOJUMOCTb PACTBOPOB BEIECTB;
JBW)XeHHE UOHOB B 3JIEKTPUYECKOM I10JIE.

OnbITHI, UTIOCTPUPYIOIIKE MPU3HAKHU TPOTEKAHUS
peakiuii HIOHHOTO 06MeHa.

JlaGopaTopHbI€e ¥ IPAKTUYECKHUE

pa6oThl

JlabopaTOPHBIN OMbIT:

Peakiju1 HOHHOTO 06MEHa B PaCTBOPaX 3JIEKTPOJIUTOB:
cyabdaTa Meau(Il) u ménoun, kapboHaTa HATPUS U
COJISTHOM KHUCJIOTBI, peaKIisi HEUTpalu3aluu Mexay
TUJIPOKCHUIOM KaJIHsl U COJITHOUM KUCJIOTOM.

Boruucienus

— I10 YpaBHEHHUAM XUMHUYECKHUX peaKLUi

[IpoM3BOAUTL BBIYHUC/IEHUS 10 XHMUYECKUM YPAaBHEHUSIM.

BbicTpauBaTh pa3BépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOY HA HUHOOPMALUIO U3
y4eOHHKA U CIPaBOYHbIX MAaTEPHAJIOB, FPAMOTHO MCI0JIb30BATh U3y4YeHHbINA NOHATUHHBIH
anmapaT Kypca XMMHUH [0CJIe IPeIBAPUTEBHOIO CTPYKTYPUPOBAHUS MaTepyaJia.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE0BATENBCKOH
JlesITeIbHOCTH HAyYHO-TIONYJISIPHY0 JINTEPATYPY XUMHUYECKOT'0 CO/IE P KaHUs], CIPABOYHbIE
MaTepuaJibl, pecypcbl UHTepHeTa nocsjie KOHCYJIbTalluH C IearoroM

Tema 9. OcHOBHbIE KJ1aCChI
HeopraHu4yecKux
coeUHEeHN

(114)

Knaccudukanus HeopraHU4ecKHUX COeIJUHEHUH.

Okcuzpl: cocTas, kaaccudukanus (*ocHOBHEbIE,
KHUCJI0THBIE, aMOoTepHbIe, Hecoieobpa3yoLiie Ha
npuMepe oKcyja yriaepoja |l v okenaa asora I1*),
HOMeHKJIaTypa *[losiyueHre™* U XuMHUYecKre CBOHCTBA
OKCH/IOB (B3aUMO/IECTBYE C BOJOH, KUCIOTaMH,
11eJI04aMHu).

OcHOBaHUS: COCTaB, Kinaccudukanus (1eg1091 U
HepacTBOPHMble OCHOBaHMs1), HOMEHKJIATYPa, QU3NYecKre
Y XMMHUYecKHe CBO¥cTBa (B3aUMO/IeiCTBHE C OKCHJAMMU
HeMeTaJIJIOB, KUCJIOTAMH, COJISIMU ), *CIOCO6bI TOJTy4eHHs. *
KucnoTsl: coctas, kj1accudukalys, HOMEHKIATYpa,
dusnveckye U XMMHYeCKHe CBOMCTBA (B3aUMOJeCTBYE C
MeTaJlJlaMH, OCHOBHBIMHU OKCHUJAMH, OCHOBaHHUSIMHY,
COJISIMH Ha IpUMepe COJISTHON U CEpHOH KHUCJIOT),
*croco6bl mostydeHus.* Psil ak THBHOCTH MeTaJLJIOB.

Counut (cpeiHYE): HOMEHKJIATYPA, CIIOCOOBI TOJIyYeHH],
B3aUMOJIEHCTBUe COJIel C MeTaUIaMH, KUCJIOTaMH,
IeJI0YaMH U COJISIMH.

['eHeTHYeCKast CBSI3b MEX/Y KJIaCCaMU HEOPTaHUYeCKUX
coenuHeHui. ['eHeTHYeckue pszbl [loHATHE 06
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OrnpenienieHre OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COSIMHEHHH O 11a0JIOHY.
CocraBieHHe CXeM CTPOEHHUSI OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COEIMHEHUI HAa OCHOBE
ONpeJIeTIeHHUS.

CocrapieHue (HOpMyIl OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSIMHEHHUI M Ha3bIBAHHUE MX I10
MEXIYHapOJHON U TPUBHAILHON HOMEHKJIATyPe C UCIOJIB30BAHUEM ONPEEICHHS U TaOIUIIbI
PacTBOPUMOCTH.

KnaccugpuuupoBanue n3ydaeMbIX BEILECTB 10 COCTaBY U C80UCMEAM C ONIOPOM HA OMpPECIICHHSI,
CXEMBbI U TaOJIHIYY PACTBOPHMOCTH.

CocraBieHne TaOIUIIbl TEeHETUYECKUX PAIOB U cXeMbl «I eHeTHdecKas B3auMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHMUYECKUX COESAUHEHHID M0J] PYKOBOACTBOM IEIarora.

TIporuo3upoBaHie CBOWCTB BEIECTB HA OCHOBE OOIINX XUMHYECKAX CBOMCTB U3YUSHHBIX KIIACCOB,
TPYII BELIECTB, K KOTOPBIM OHHU OTHOCSITCSI C HCIONIb30BaHUEM CXeMbl «I eHeTHuecKas B3auMOCBsI3b
OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COEAMHEHMIN) M0J] PYKOBOACTBOM IIEIarora.

CocraBiieHIE MOJIEKYIIIPHBIX YPaBHEHUH peakuii, WITFOCTPUPYIOIINX XUMUYECKUE CBOMCTBA
U3YYEHHBIX KJIACCOB U CHOCOObI NONYyHeHUs BEIIECTB U3yUSHHBIX KJIACCOB, TPYII, a TAKKe
HOATBEPKAAIOLINX TeHETHYECKYIO B3aUMOCBS3b MEX/y HUMH, C OTIOPOi Ha BepOAIbHYIO CXEMY B
KaueCTBE 3PUTENILHON OIOpHI.

CocrapieHne MOJIEKYIISIPHBIX YPaBHEHHI peaklHii O CXeMaM C PEABAPUTEIBHBIM 00CYKICHHEM
BbIOOpA pearupyrONINX BEIIECTB.

BeIuncieHue 1o ypaBHEHHSIM XMMHYECKHUX PEaKIHii KOIM4YecTBa, 00bEMa, Macchl BELECTBa 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM NPOAYKTOB PEAKIIUH TI0 AT OPHTMY.
IInanupoBaHue 1 OCYIIECTBICHNE HAa IPAKTHKE XMMUUECKOTO SKCIIEPUMEHTA M HAOMIOAEHHS TTO]]




*aM(pOTepHBIX TUAPOKCUAAX (Ha MpUMepe IIMHKA U
aJIIOMHHU): XUMHUY€eCKHe CBONCTBA B3aUMO/JeicTBHE C
KHCJIOTaMH U LieJI049aMH, pa3/ioKeHUE IPYU HarpeBaHuu.*

JAemoHcTpauuu

06pa3sibl HeOpraHMWYeCKUX Bell[eCTB Pa3JIMYHbIX KJIACCOB.
B3auMoieiicTBUE pacTBOpa CEPHOM KHUCJIOThI C OKCUA0M
menu(Il).

Peak1iysa HelTpasu3aluu.

BriTecHeHMe 0lHOTO MeTaJlJla IPYTUM U3 pacTBOPaA COJIM.

Na6opaTtopHblie U NpaKkTUyeckue pabotbl
JlabopaTOpHbIE OMBITHI:

BsaumogelicTBUe KHUC/IOT € MeTa/lJIaMU.

[TosryyeHVe HEPaCTBOPUMBIX OCHOBAHHH.
Bsaumo/ielicTBre HepacTBOPHUMBbIX OCHOBAaHUM €
KHCJIOTaMU.

Pasnoxxenue rugpokcuza meau (1) npyu HarpeBaHuu.
[IpakTHyeckas paboTa:

Ne 7. PelueHue sKciepuMeHTaJIbHbIX 33124 10 TEMe
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COeJMHEHUI».

Berunciienns
— 110 YpaBHEHHUAM XUMHYECKHUX peaKLUi

PYKOBOJCTBOM Y4HTEJISL.
DopMyITHPOBAHUE BHIBOIOB I10 PE3yJIbTaTaM KCIEPUMEHTA C UCIIOIb30BAHUEM OIOPHBIX CIIOB.
DopMyITHPOBaHKE C MOMOILIIBIO ITE/Iarora U BHIIOIHEHHUE PaBHiI Oe30MacHol paboThl B 1a00paTopuu
HPH KCIIONB30BAHHN XUMHYECKOM MOCYABI K 000PYI0BaHHSI.

HayYHO-MOMYJIPHO# JIUTEPaTyphl XHMHYECKOT'O COJCPIKAHMS, CIIPABOYHBIC MaTEPHAIIbI, PECYPCHI
VHTepHeTa, OCyIIeCTBIECHNE BEIOOpa O]l PYKOBOACTBOM HACTABHHUKA.

BeicTpanBaHue pa3BEPHYTHIX MHCBMEHHBIX U YCTHBIX OTBETOB C ONOPOH Ha HHPOPMALIHIO U3
y4eOHHKa U CIIPABOYHBIX MaTEPHAIOB, IPAMOTHOE UCIIOIb30BaHNUE H3YYEHHOTO MOHSITHIHOrO
anmapara Kypca XUMHH C UCIIOJIb30BaHHEM ILIaHa, OMOPHBIX CIIOB, aITOPUTMA.

Paspgen 3. Bew,ectso 1 Xumuyeckue

peaKkuum, 44

Tema 10. Xumunueckue peakuuu.
OCHOBHbIE 3aKOHOMEpPHOCTH
XMMUUECKUX peaKumii (4u)

*[loHATHE O CKOPOCTH XMMH4YeCKol peakiuu. Dakropsl,
BIMSIOLIME Ha CKOPOCTh XUMHUUECKO peakuuu. Ilonsatue o
TOMOT€HHBIX M TeTeporeHHbIX peakuusx. [lonstue 00

o0paTUMBIX H HEOOPAaTHUMBIX XUMHUYECKUX PEaKLUsX.
[lonsTne o0  xuMudeckoM  paBHOBecHH. CMelieHHe
XMMHYECKOro paBHOBecusa. (DakTopbl, BIUAIOIME Ha

CKOPOCTh XUMUYECKOH PEAKUMH U MOJIOKEHHE XUMUYECKOTO
paBHoBecusi. Kiaccudukanus XHUMUYECKHX PEAKLHU 110
pa3HbIM OCHOBaHHUSM. *

PackppIBaTh CMBICT H3y4aeMBbIX TIOHATHUI U IPUMEHSTH 3TH IOHSATHUS PU OMHCAHUM CBOMCTB BEIIECTB U
UX MPEBPALICHUM.

KitaccupuumpoBaTh XMMUYECKUE PEAKINU 110 PA3JINYHBIM IIPU3HAKAM.

Y cTaHAaBJIUBATh 3aBUCUMOCTb CKOPOCTH XMMHYECKOI PEaKIMU OT Pa3InuHbIX (PaKTOPOB 1101
PYKOBOJCTBOM YUHTEIS.

[ Iporuo3upoBaTh BO3MOKHOCTH MPOTEKAHHUS XMMUUECKUX NPEBPAILECHUN B pa3iIMUHBIX YCIOBHAX TI0OCHIE
TIpeIBapUTEIbHON PaOOTHI.

DnpenessTe OKUCIUTENb U BoccTaHOBUTEIL B OBP.

CocTaBiATh 37€KTPOHHBIN OanaHC PeaKim.

[ Ipou3BOANTH BBIYUCIEHUS 10 XUMUUECKUM YPaBHEHHSM I10 AT OPUTMY.

BBICTpanBaTh pa3BEPHYTHIC IMCbMEHHBIE M YCTHBIE OTBEThI C ONOPOH Ha MH(OpMaLuio U3 yueOHHKa U
CIIPAaBOYHBIX MaTE€PHAJIOB, IPAMOTHO HCIIONb30BAaTh N3yUEHHBIN MOHATHIHBIN anmapar Kypca XUMHA
Hocyie MpeIBapUTEeNIbHOIO CTPYKTYPHPOBAHUS MaTepuaa.

Vcnonb30BaTh NPH BBITOIHEHHN y4eOHBIX 3aJaHU M B IPOLIECCE HCCIIEA0BATENBCKOI ASSTEIBHOCTH
HayJHO-TIONYJISIPHYIO JTUTEPaTypy XUMHIECKOTO COZIep KaHUsI, CIPABOYHBIE MaTepHAIbI, PECYPChI
MHTepHera mocie KOHCYIbTAIMH C TI€AAarOTOM.

PacKpBIBATh CMBICI H3Y4aeMbIX ITOHSTHUH, a TAKXKE CMBICT TEOPHH EKTPOIUTHIECCKON TUCCOLMAIINY C
OTOpPOM Ha CXEMBI.
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DOBSACHATH IPUYNHBI TEKTPOIPOBOAHOCTH BOJHBIX PACTBOPOB C IIOMOIIBIO TT€AArora.
CocCTaBiIATh ypaBHEHHS TUCCOLMAINH KUCIIOT, IIeJI0Yeii ¥ CONeH, TOTHBIC W COKpaNIEHHbIE HOHHBIE
YpaBHEHUS] XHMHYECKIX peaKIMii HOHHOr0 OOMEHa.

[ImaHMpOBAaTh M OCYHIECTBISTH HA IPAKTHKE XMMUYECKHE IKCIEPHMEHTHI, IPOBOAUTE HAOIIOICHUS,
JIeTIaTh BEIBOJIBI 110 Pe3yJIbTaTaM KCIEPHMEHTA II0CNe TPEIBAPUTENEHOH PaOOTHL

(CneoBatTh IpaBmiIaM Oe30macHol paboTHI B TaOOpaTOpHH MPH UCIIONB30BAHUN XUMIYECKOH OCYIBI
000pyIOBaHUs O/ KOHTPOJIEM IIeJarora.

[Ipon3BOINTH BEMUCICHUS IT0 XUMUYECKUM yPaBHEHHUSIM.

BeicTpanBaTh pa3BEpHYyTHIE MIMCEMEHHBIE M YCTHBIE OTBETHI C OMOPOH Ha MH(POPMANNIO U3 yIeOHUKA 1
CIIPaBOYHBIX MaTE€PHAJIOB, IPAMOTHO HCIIONB30BaTh N3yIEHHBIN MOHATHIHBIN ammapar Kypca XHUMHN
1ocJIe NPeABAPUTENIBHOIO CTPYKTYPUPOBAHMSI MaTepHaa.

Hcrionp30BaTh Mpy BRITIOTHEHNH YIEOHBIX 331aHHH U B TIPOIIECCE MCCIIEA0BATENHCKOM e TeTbHOCTH
HaYYHO-TIONYJISIPHYIO JINTEPATypy XUMIYECKOTO COAEPIKAHUS, CIIPABOYHBIE MaTepHaIIbl, peCypChl
MHuTepHeTa nocne KOHCYJIBTalMU C [IE1aroroM

9 KJIACC

(2 4 B Hexemo0, Bcero 68 u)

MpumepHbIe TEMDI,
aCKpblBaloOLLME AaHHbIN pa3gen
packp tne A PadA OCHOBHbIE BUAbI AeATENIbHOCTU
nporpammol, OCHOBHOE cogeprKaHue
obyuarowmxca
M KONYECTBO 4acoB, 0TBOAMMOE
Ha UX U3yyeHue

Pasge 1. BemecTBo 1 xXuMU4eckue peakuuu(104)
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IloBTOpEHUE U YTJIYGJ/IEHHE
3HaHUI OCHOBHbIX pa3je/ioB
Kypca 8 kiacca

(104)

[Nepuomraeckuii 3akoH. [lepronudeckas cucreMa XUMHIECKHX
anementoB JI. . MenneneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B HI3MEHEHNH CBOHCTB XUMHUYECKUX
9JIEMEHTOB TIEPBBIX TPEX IEPHUOAOB, KA, KBNS U X
COEIMHEHHI B COOTBETCTBHH C MOJIOXKEHHEM JIEMEHTOB B
MIEPUOIITIECKON CUCTEME M CTPOSHHEM HX aTOMOB.
Knaccndukaryst 1 HOMEHKIIATypa HEOpraHMYECKUX BEIIeCTB
(MexIyHapOoIHas U TpUBHAJIbHAs). XMMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3INYHBIM Kiaccam
HEOpraHMYeCKIX COeANHEeHNH. [ eHeTndeckas cBs3b
HEOpPraHMYECKHX BEIECTB.

CrpoeHne BelecTBa: BUbI XUMHUYECKOH CBSI3H M THITBI
KPHUCTAUTIYECKUX PEMETOK. *3aBUCHMOCTD CBOICTB BEIIECTB
OT UX CTpOoeHusL. *

XVMHUYECKUE PeaKIuy. KI1acCU(PHUKAIHSI XUMIYECKHX PEaKIIi
IO Pa3JINIHBIM OCHOBaHMSIM.

Teopust 31€KTPOIUTHYECKON AUCCOLUALII

JleMOHCTpanuu

1. Moze 1M KpyCTalIM4eCKUX PelIETOK HeOpraHu4ye CKUX
BelLeCTB.

2. KopotkoneproaHas 1 JUTMHHOIEPUOIHAS ()OPMBI
Iepuonuueckoit cuCTEMbI XUMHYECKHX JIEMEHTOB

J. . MenneneeBa

[pakTuyeckas pabora Ne§ «Peakiyin HOHHOr0 OOMEHa)
INpaxruueckas pabora Ne 9 «KauecTBeHHbIE peaKIIUM HA HOHBI
B pacTBOpE".

KonTponbHas padora Ne6 «DNeKTpONuTHIECKask TUCCOLHALIHSD)

XapakTepu30BaTb XUMHUYECKHE 3JIEMEHTHI MEPBBIX TPEX MEPUO/I0B, KAJIHS U KaJIbL[Us 10 UX
noJsioxkeHuIo B [leproauyeckoii cucreme /I, U. MeH/iesieeBa ¢ 0nopoii Ha aJirOPUTM.

KinaccudunupoBaTh ¥ Ha3bIBaTh HEOPraHWYECKHUE BellleCTBa U3yueHHbIX KJIaCCOB C OIIOPOH Ha
cXeMy, TabJIMIy paCTBOPUMOCTH.

OnuchIBaTh 061Me XUMUYECKHe CBOMCTBA BELeCTB Pa3JIMYHbIX KJIaCcCOB, OATBEPKAATh
CBOMCTBa MPUMEPaMH MOJIEKYJISIPHBIX ypaBHEHUM XUMHYECKHX PeaKIIMH C OOPOoi Ha CXeMy.

OnpeaensiTh BUA XUMHUYECKOU CBS3U M THUIT KPUCTALJINYECKOH Pelllé TKY BellleCTBa C OMOPOoi Ha
cXeMmy.

[IporHO3upoBaTh CBOKMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOEHUSI MOCJIE IPeIBaPUTETbHOTO
pasbopa.

BbIcTpanBaTb pa3BEPHYThIE MUChbMEHHbIE U YCTHbIE OTBETHI C ONIOPOU Ha
MH}OpMaIHI0 U3 y4eGHHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO MCII0JIb30BaTh U3yYeHHbIH
NOHATUHHBIN aNnapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BbINOJHEHUH yUeOHbIX 33/JaHUH U B Tpollecce Hcclel0BaTeIbCKON
JeATeJIbHOCTH HaYYHO-TIIONMYJIAPHYIO IUTEPATyPy XUMHUYECKOI 0 CoZiep KaHud, ClIpaBOYHbIe
MaTepHasibl, pecypcbl MHTepHeTa oJ pyKOBOJACTBOM IleJiarora.

paCKpBIBaTB CMBICJI TEOpUH SHGKT‘pOJTI/ITI/I‘[eCI(Oﬁ JAUCCOLIMAITNU. O6’BHCHHTB TIpUYHUHBI

DJIEKTPOIIPOBOAHOCTH BOAHBIX PACTBOPOB;

CocTaBATh ypaBHEHUS JUCCOLMALIMN KUCIIOT U ILeJIOYeH, MOIHbIE U COKPAIllEHHbIE XUMUUECKHE

YpaBHEHUSA XUMHUYCCKUX peaKLII/Iﬁ HOHHOTO OOMEHa.

Paspen 3. HemeTa/uibl U MX coeguHeHMs (24 1)

Tema 3. O61asa
XapaKTepUCTUKa
XUMHUYECKHUX 3/ieMeHTOB VIIA-
rpymnnsl. ['ajioreHsl

(44)

O6mas xapaKTepUCTHKa rajoreHoB. 0cOGeHHOCTH
CTPOEHHUsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe AJIs1 HUX
cTeneHy okucyeHus. CTpoeHue U pU3nyecKue CBOMCTBA
HPOCTHIX BELECTB — raJloreHoB. XMMHUYeCKHe CBOICTBA Ha
npuMepe xJopa (B3auMoJiefiCTBHE ¢ MeTa/lJIaMy,
HeMeTaJlJIJaMH - BOJOPOJIOM U KHCJIOPOJIOM,
*wesouamu®).XsopoBogopoa. CosisiHast KUCJIOTA,
XMMUYECKHe CBOMCTBa, *nosyyeHne*, npuMeHeHHe.
KayecTBeHHbIe peaKL U1 Ha raJloreHUA-UOoHbL. */leficTBre
XJIOpa ¥ XJIOPOBOJOPO/A HAa OpraHU3M YeJsioBeka.*

OGBACHATD 0611j1Ie 3aKOHOMEPHOCTH B U3MEeHEeHHH CBOMCTB HEMETAJLJIOB U UX COeANHEHUH B
npeJie/iax MaJbIX IEPHUO/IOB U IJIaBHBIX oArpynn [leproandecKkol CHCTEMbI XUMHUYeCKUX
3JIEMEHTOB C yYETOM CTPOEHHS UX AaTOMOB C HCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh pU3NUECKHe U XUMUYECKHe CBOMCTBA IPOCTHIX BELIECTB raJIoreHoB (Ha
IpUMepe XJI0pa) U CJI0XKHBIX BEIECTB (XJI0POBOLOPO/A, XJI0PUJA HATPHS), CHOCOGBI UX
[OJIy4eHUs], TPUMeHeHHe ¥ 3HaYeHHe B IPUPO/ie U XKU3HU YeJIOBeKa 1ocJe
CTPYKTYPHUPOBaHHUsI MaTepHaia.

OmnpezieIsiTh rajloreHU/-MOHBI B PACTBOPE C UCM0JIb30BaHNEM TabJ ML bl "XapaKTepHble
peakIvy Ha aHUOHBI .

[11aHMPOBATh U OCYILECTBJATh HAa TPAKTHKE XUMHUYECKHe 3KCIIEPUMEHTh, IPOBOAUTD
Ha6JII0JeHH s, AeJIaTh BhIBOJbI IO Pe3yJ/IbTaTaM IKCIIePUMeHTa I10CJIe TPeABapUTEIbHOM
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BaxknHemmue XJIOpUADbI U UX HAXO0XK/JIE€HHE B IIpHUpoJeE.

JeMoHCcTpauuu

BujieomaTepuasbl: rajoreHbl U UX COeIUMHEHUS.
06pasibl XJI0PU/IOB.

JlaGopaTopHble ¥ IPaKTU4eCKUue paboThbl
JlabopaTOPHBIN OMBIT:

Pacro3HaBaHue XJI0pH/I-HOHOB.

paboThL.

CJsieioBaTh MpaBU/IaM 6e30MacHON PaGoThl B J1a60PAaTOPHH MPH UCII0JIb30BAHUH XUMUIECKOH
HOCY/ibl 1 000PY/J0BaHUS 101 PYKOBOJCTBOM IeJjarora.

BbicTpauBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH HA HHPOPMALUIO U3
y4eOHHKA U CIPaBOYHbIX MAaTEPHAJIOB, FPAMOTHO MCI0JIb30BATh U3y4YEeHHbINA NOHATUHHBIH
annapar Kypca XUMHH.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 33JaHUH U B IPOLIECCE UCC/IE0BATENBCKOH
JlesITeIbHOCTH Hay4YHO-NONYJISIPHYO JINTEPATYPY XUMHUYECKOT'0 CO/Ie P KaHUs], CIPAaBOYHbIE
MaTepuaJibl, pecypcbl HHTepHeTa

Tema 4. O6masa
XapaKTepuCTUKA
XHMMHYECKHX 3/1eMeHTOB VIA-
rpynnsl. Cepa 1 eé
coeauHeHus (5 4)

06111as XapaKTepUCTHKa 3/1eMeHTOB VIA-rpynmnsL
Oco6eHHOCTH CTPOEHHS aTOMOB 3THX 3/IeMEHTOB,
XapaKTepHble JJ/151 HUX CTelleHU OKUcaeHusA. CTpoeHHe U
dusnyecKe CBOMCTBA MPOCTHIX BEIIECTB — KUCI0po/ia U
cephbL

AnnoTponHbie MoguUKAIUN KUCJI0PO/IA U CEPBI.
XuMuueckre cBoucTBa cepbl. CEpOBOIOPO/, CTPOEHHUE,
du3snyecKkre U XMMUYeCKHe CBONCTBA (KUCJIOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCHU/IbI CePbl KaK IpeiICTaBUTEN
KHUCJIOTHBIX OKCU/,0B. CepHas KUC/I0Ta, pU3nYecKre

Y XMMUYecKHe CBOMCTBa (061ye KaK IpeJCcTaBUTe s
KJ1acca KUCJIOT U cieljuduyeckue), IprUMeHeHue.
CepHucTasd KACI0TA.

*X"MHYecKkue peaKkl 1y, Jexaliie B OCHOBe
MPOMBILIJIEHHOTO CIIOCO6a MOJTy4YeHUsI CEPHOU KUCTOTBL*
CoJ/1v cepHOM KUCJIOTHI, KaUeCTBEHHAs peakLysa Ha
cy/bdaT-HOH.

HaxoxieHue cepbl U €€ coeJUHEHUU B IpUpoJe.
*XUMHYecKoe 3arpsi3HEHNE OKPYKaroLel cpe/ibl
coeJIMHEHUSIMU cepbl (KUCIOTHBIE JOX/Y, 3arpsi3HeHNe
BO3/lyXa ¥ BOJOEMOB), CIOCOOBI ero NpeAoTBpaleHus.*

JeMoHCcTpanuu

Kosneknuu (BuseoMaTepuasbl): cepa v e€ coeJHHEHUS.
O6yriMBaHMe caxapa noj AeicTBreM
KOHIIEHTPUPOBAHHOW CEPHON KUCJIOTBHI.

JlaGopaTopHble ¥ NPAaKTUYeCKHUEe paGOThl
JlabopaTopHbIE OMBITHI:

O6HapyxeHHe Cy/IbdaT-nOHOB.

B3anmo/iericTBre pa36aBIeHHOUM CepHOM KUCJIOTHI C
LIIMHKOM. BhIuHC/IeHHs

10 YPaBHEHUAM XHUMHYECKHX PeaKL1ii;

06 BACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB 3/1eMeHTOB VIA-rpymniibl U UX
coelMHEeHUH
C Y4ETOM CTPOEHUSI UX aTOMOB C OITOpo Ha cxeMy "HU3MeHeHuUe paJiuyCcoB B MOArpynnax".
XapakTepusoBaTb PpU3UYeCKHe
Y XMMH4YeCKHe CBOMCTBa IPOCTOro BelllecTBa cephl U eé coelMHEeHUH (CepoBOI0PO/A, OKCH/I0B
cepbl, CEPHOM KUCJIOTHI, Cy/IbPaTOB), CIOCOOBI UX MOTYyYeHUs, IPUMeHeHe U 3HaueH e
B IIPUPO/ie U )KHU3HH YeJI0OBeKa C ONOPOM Ha CXeMy U IIJIaH.

OnpezensiTb HaJN4YHe Cy/IbdaT-HOHOB B PacTBODE.

OGBACHATD CYIIHOCTb 3KOJIOIMYeCKUX IP06JIeM, CBSI3aHHBIX C TepepaboTKON coeiMHEHUH cephl
1ocJjie CTpyKTYpHUPOBaHUA MaTepHasa.

[I1aHUpOBATh U OCYILECTBIATb HAa MPAKTHKE XUMHUYeCKHe IKCIIePUMEH T, IPOBOAUTD
HabJ1I0/leHu, leJIaTh BBIBO/bI 10 pe3yJibTaTaM 3KCleprUMeHTa.

CnenoBaThb IpaBUJiaM 6e30MacHOM paboThI B JIaGOPAaTOPUH ITPH UCIIOJIb30BAHUU XUMUYECKOH
1ocy/ibl M1 060py/J0BaHUA 0/, PYKOBO/JCTBOM IleJjarora.

[Ipor3BOAUTDb BBIYHUC/IEHUA 10 XHMUYECKUM YPAaBHEHUAM 10 a/IFOPUTMY.

Hcnosib30BaTh NPU BLINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4e6HUKa, CIpaBOYHbIE
MatepuaJbl ([lepuoanyeckyro cucTeMy XUMHU4ecKUx 3eMeHTOB /I. M. MeHziesieeBa, Tabiuny
PacTBOPHUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJiE, 3JIEKTPOXMMUYECKUN pAJ HaN psKeHU U
MeTaJlJIOB).

Hcnosib30BaTh IPU BbIIOJIHEHUH y4e6-

HBIX 33/JaHHUH U B IIPOLECCe UCC/Ie0BATEIbCKOH 1eATeIbHOCTH HAyYHO-IIOMYJ/IAPHYIO IUTEPATYPY

XUMHUYECKOTO COJIepKaHuUs, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa

10CJIe KOHCYJIbTALIMH C 1eJjaroroM
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Tema 5. O61aa
XapaKTepuCTHKA
XUMHUYECKHUX 3/1IEMEeHTOB VA-
rpynnsl. A30T, pocPop u ux
coeUHEeHMS

(74)

0611as XapaKTepUCTHKA 3/1eMeHTOB VA-rpynmnsl.
0co6eHHOCTH CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE /IS HUX CTENEHU OKUC/IeHUS.

A30T, pacnpocTpaHeHHe B NpUpo/ie, pu3ndecKue u
XUMHYecKre CBOMCTBa (B3aUMOJeHCTBUE C MeTalJlaMHU U
HeMeTaJlJIJaMH - KUCJIOPOJ0M U BoiopozoM). KpyrosopoT
a3oTa B IPUPO/JE.

AmMmuak, ero ¢pu3nUecKHre U XUMUYECKHEe CBOMCTBA
(okucIeHHE, OCHOBHBIE CBOWCTBA BOJAHOI0 PAaCcTBOPA),
*nosryyeHre*u npuMeHeHUe. COJIM aMMOHHUS, UX
dusnvecKue U XMMUYECKHE CBOUCTBA (pasJiokKeHHUE,
B3aUMO/IEMCTBHE CO 11[eJI0OYaMHU), IPUMEHEHHE.
KauecTBeHHasi peakijysi HA HOHbI aMMOHHUSI.

A3o0THas KHC/10Ta, eé GU3rnyecKre U XUMHUYecKre CBOMCTBA
(ob11ue kak npeACcTaBUTes KJacca KUCJIOT U
cnenuduyeckue). A3oTUcTas KucaoTa. Mcrnosib3oBaHue
HUTPATOB U coJieli aMMOHHUSA B KayecTBe MHWHEepPaJIbHbIX
yZA06peHHH.

*XUMHYeCKOe 3arpsi3HeHHe OKpYKalollel cpe/ibl
coeJJMHEHUSAMH a30Ta (KUCJIOTHBIE 0K/ H, 3arpsA3HeHUe
BO3/yXa, T0YBbI U BOJOEMOB).*

docdop, *annorponssle Mogudukanuu pochopa*,
dusnyecKre U XUMHUYeCKHe CBONCTBA (B3aUMOieicTBYE C
MeTaJ/l/IaMH, HeMeTaJlJIaMH, *KOHLIeHTPUPOBaHHOHN
a30THOM U CEpHOH KHUCJI0TaMu).*

Okcup docdopa(V) u pocdopHas kucoTa, pusrndeckre u
XMMH4YeCKHe CBOMCTBa, nojydeHue. KadyecTBeHHas
peakuus Ha pochaT-HOHBIL

HWcnonb3oBanue pochaToB B KaueCcTBe MUHEPAIbHBIX
yA0o6peHUH. 3arpsi3HeHUe IPUPOSHBIX BOJOEMOB
docdartamu./leMOHCTpaLMHU

Konneknuu: dpocdop u ux coefUHEHMU .
B3auMogelicTBHe KOHLLeHTPUPOBAHHOM a30THOM KUCJIOThI
C MeJblo.

JlaGopaTopHble ¥ IPAaKTUYeCKHEe PaboThl
JlabopaTopHbIE ONBITHI:

1. BsanMoiericTBYe coJieli aMMOHMS C IIETOYBIO.

2. O3HaKOMJIeHHe € 06Pa3LaMu a30THBIX U GOCPOPHBIX
yA06peHu.

[IpakTH4eckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3ydeHUe ero CBOMCTB.

BuryucaeHus

OGBACHATD 001IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3/1eMeHTOB VA-rpyInibl U UX
COeJJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTh pU3NYECKHE U XUMHUYECKHE CBOMCTBA IPOCTHIX BELIECTB a30Ta U pocdopa u
UX COeJMHEHUH (aMMUaKa, CoJIel aMMOHHSs1, a30THOM KUCJIOThI, HUTPATOB, OKCHU/A
docdopa(V) u docdopHoii kucaoTel, pochaToB), CiOCOObI UX ONTYIEHUS, IPUMEHEHHE U
3HaYeHUe B IPUPOJE U KU3HHU YeJI0BeKa C UCTI0/Ib30BAHUEM CXEMBbI.

OnpefesiTb MOHBI aMMOHUS U pocdaT-UOHBI B PACTBOPE C UCIIOJIb30BAHHUEM TaOJIHUILbI
"XapakTepHble peaKl[My Ha KATUOHbI U aHUOHBI "

OGBACHATD CYIIHOCTb 3KOJIOTHYECKHUX TP06JIEM, CBI3aHHBIX C HAX0XKJeHUEM COeIMHEHUH
asoTa u pocdopa B OKpyKaroliel cpeie.

[1/1aHUPOBATDb M OCYLIECTBJISTh HA TPAKTHKE XUMHUYECKHE 3KCIEPUMEHTBL, IPOBOAUTH
HaOJII0/IeHUS, /1eJIaTh BbIBO/IbI IO Pe3yJIbTaTaM 3KCIIEPU-MEHTA.

CnenoBaThb IpaBUJiaM 6e30MacHOM paboThl B JJaGOpaTOPUK TPU UCTTOJIb30BAHUU XUMHUYECKOH
nocy/bl MU 060py/J0BaHUS.

HpOl/IBBOLLl/ITb BbIYHCJIEHUA 10 XUMHUYECKUM YPaBHEHHAM.

Hcnosib30BaTh IPpY BbINTOJIHEHU U y‘-IeGHbIX 3aaa1-mf/’1 TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepuaJibl (IepHOJUYeCKyI0 CUCTEMY XUMUYeCKUX 3jieMeHTOB [l. U. MeHgeneeBa, Tab 1Ly
PacTBOPHUMOCTH KUCJIOT, OCHOBAHHUH U COJIEH B BOJIE, 3JIEKTPOXUMUYECKUM P/l HANPsKe HUH
METaJIJIOB).

HWcnosib30BaTh NpU BINOJTHEHUH yUe6OHBIX 3a/JaHUH U B Tpoliecce UCCieL0BaTeIbCKON
JlesTeJIbHOCTH Hay4HO-TIONY/ISPHYIO INTepaTypy XMMHUYECKOI 0 COZiepXKaHHUs], CIPaBOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa 1ocJie KOHCY/IbTalluu C 1elaroroM
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— I10 YpaBHEHUAM XUMHUYECKUX peaKL[ldl?I

Tema 6. 0611 XapaKTepuc-
THKAa XUMHUYECKHX 3JIEMEHTOB
IVA-rpynnbi.

YriiepoJ 1 KpeMHHMH M UX
coeAUHEeHUs

(84)

Yraepon, assioTponHble Mogudukanuu (rpadput, aamas),
pacnpocTpaHeHue B IPUPO/ie, GU3UUECKHE U XUMHUYECKHE
cBoiicTBa. Axcop6uust. Kpyrosopor yryieposa B npupo/je.
Okcuzbl yryepoja, ux Gusuveckre U XMMUYECKHe
CBOMCTBA (B3aUMO/JeiCTBUE C MeTa/lJlaM{, HeMeTaJ/lJlaMH,
*KOHIIEHTPUPOBAHHOM a30THOU U CepHOM KUCI0TaMu ) ¥,
UX IEWCTBYE Ha )KMBbIE OPraHU3MBI,

*nosydyeHue*u npuMeHeHue. *IKoJioTudecKre Mpoo6JieMbI,
CBsI3aHHbIE C OKcHIoM yriepoaa(lV); runoresa
rJ1006a/IbHOTO MOTENJIEHUS KJIMMATa; NaPHUKOBBIN
addekt.*

YroJsibHas KMCI0Ta U €€ coJid, ux GusndecKkue U
XHUMHUYEeCKHe CBOﬁCTBa, nosiyyeHue i IpuMeHEeHHUe.
KauecTBeHHas peakiusi Ha KapOOHAT-UOHBL
*Wcnosib30BaHNe KApOOHATOB B OBITY, MEJUIHHE,
MPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBe. ™

KpemHui, ero pusudeckue U XuMHuiecKkre CBOMCTBA (Ha
MpHMepe B3aUMO/IeCTBUS C MeTalJlaMU U HeMeTaJlJIaMH),
*1oJiyyeHUe U IPpUMeHEeHUe B 2JIEKTPOHUKe. *
*CoeJMHeHUs KpeMHHUA B Iipupoe. 061ue
npe/cTaByieHus 06 okcuze kpeMHusA(IV) 1 kpeMHHeBOM
kucaoTte. CHIMKaThI, UX UCI0JIb30BaHUE B OBITY,
MeJULMHe, IPOMBIIJIEHHOCTH. Bax-Helune
CTpoUTeJIbHble MaTepHAJIbl: KEPAMUKa, CTEKJIO, [IEMEHT,
6eToH, xKeJsie3060eToH. [I[pobyieMbl 6e30macHOro
HCI0JIb30BaHUS CTPOUTEbHBIX MATEPHAJIOB B
MOoBCeJHEBHOM KU3HU.*/leMOH cTpanyu

Moge/i1 KpUCTa/IMYeCKUX PeléToK ajMasa, rpaduTa,
MoJIeKyJIbl QylepeHa.

Apncopbiiys pacCTBOPEHHBIX BELIECTB AKTUBUPOBAaHHBIM
yraém. [IpoTuBoras.

BujeomaTtepuraibl: CHJIMKAaTHAs POMBILJIEHHOCTb.
Moge/i1 MoJIeKyJ1 OpraHUYecKUuX
BelllecTB./lJaGopaTopHble U NPAKTUYECKHUE PaGOThI
JlaGopaTopHbI# onbIT:KauecTBeHHast peakLusi Ha
Kap6oHaT-HOoH. [IpakTHYecKHe paboThI:

Ne 11. [TosyyeHue yTIeKUCIOTO ra3a U U3y4yeHue ero
CBOWCTB.

Ne 12. PemmleHue 3kclieprUMeHTaJIbHBIX 33,4 110 TeMe
«HemeTanb».
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OGBSACHATD 00111e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3/1eMeHTOB [VA-rpynnb U Ux
COeJJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB YIJIEPOJA U
KPEMHUS U UX COeJMHEHUH (OKCU/I0B YTJIepo/a, yroJbHON KUCJIO0ThI, Kap6OHATOB, OKCU/A
KPEMHHUs], KPEMHHUEBOU KUCJIOTbI, CHJIMKATOB), CHOCOObI UX NOJIyY€eHHUs], IPUMEHEHHE
Y 3HaY€HUE B IPUPO/IE U )KU3HU YeJIOBEKa.

OnpesensiTh KAPOOHAT- U CUJIMKAT-

VOHBI B PaCTBOPE.

O6BACHATD CYLHOCTb 3KOJIOTHYECKUX TPOGJIeM, CBSI3aHHBIX C HAX0XK/leHHeM YIJIeKHC/IOro rasa
B OKpYKalolleH cpejie.

[1/1aHUPOBATD U OCYLIECTBJISATh HA MPAKTUKE XUMUYECKHE IKCIIEPUMEHTBI,

[IpoBoAUTE HAGJIIOIeHYS], ieJIaTh BBIBO/IbI 10 pe3yJibTaTaM 3KCIIepUMeHTa IocJie
npeJiBapUTEJbHON PaGOTHI.

CnenoBaThb IpaBUJiaM 6e30MacHOM paboThl B JJaGOpaTOPUH TPU UCTIOJIb30BAHUU XUMAYECKOH
nocy/pl ¥ 060py/J0BaHUSA.

Hcnosib30BaTh IPpY BbINTOJIHEHU U y‘-IeGHbIX BaﬂaHI/lﬁ TEeKCThbI yqe6Hm<a, ClIpaBO4YHbIE
MaTepuaJbl ([lepuogudecKyro cucTeMy XMMUUYecKUX 371eMeHTOB /I. Y. MenpeieeBa, Tabuiy
PacTBOPHMOCTH KHUCJIOT, OCHOBAaHUM U cOJIel B BOJie, 3JIEKTPOXUMUYECKUH psij HANpsHKEHUH
MeTaJIJIOB) M0C/le KOHCY/IbTALMH C 1eIaroroM.

HWcnosib30BaTh NpU BINOJHEHUH yUe6OHBIX 3a/JaHUH U B Ipollecce UCCieL0BaTeIbCKON
JlesTeJIbHOCTH Hay4HO-TIONY/ISPHYIO IMTepaTypy XUMHUYECKOT0 CO/iepXKaHHUs, CIPaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa




BoeruucieHus no YPaBHEHUAM XUMHUYECKHUX peaKum‘/i
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Pazpen 2. MeTa/uibl ¥ UX coefuHeHus (20 u)

Tema 7. O61ue cBOMCTBa
MeTa/L/IOB
(449)

0611as xapaKTepUCTHKA XUMHAYECKUX 3JIEMEHTOB —
MEeTaJIJIOB Ha OCHOBAHUH UX MOJIOXKEHHS B
[lepuoauveckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

. . MeHpeneeBa u cTpoeHus: aToMoB. CTpoeHue
MeTaJlJIoB. MeTaslindecKasi CBSi3b U MeTa/lJInYecKasi
KpUCTa/LINYeCKas pelIETKa. JJIEKTPOXUMHUYECKUH psi/
HanpshDkeHUH MeTasl10B. PU3nyecKre U XUMUYecKue
CBOMCTBA MeTAJIJIOB (B3aUMO/IEEUCTBUE C KUCJIOPO/IOM,
BOJIOH, KUCJI0TaMHU). ¥*O6111e CrIOCOObI MOJIyYeHUs
MeTaJu1oB.*

*TloHATHE 0 KOPPO3UU METAJIJIOB U OCHOBHBIE CITOCOObI
3alUThI OT Koppo3uu. CIjIaBhbl (CTasb, YYTYH,
JII0pa/IIOMUHUH, 6pOH3a), UX IPUMeHeHHe B ObITY U
MPOMBIIILJIEHHOCTH. *

JleMOHCTpanuu

0O3HaKoOMJIeHHE C 00pa3aMH METAJIJIOB U CILJIABOB, UX
$U3NYeCKUMH CBOMCTBAMU.

Moge/ i1 KpUcTa//IM4eCKUX pelIéTOK MeTalJIOB.
BujieomMaTepuasibl: KOppo3us MeTa/JIOB.

JlaGopaTopHble ¥ IPAaKTHYeCKHe paboThl
JlabopaTOpHBIE ONBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMH CIJIaBOB MeTaJ/IJIOB.
3aBUCHMOCTb CKOPOCTH peaKLiuy MeTaJjlja C KUCJIO0TOH OT
NpUPO/bl METAJLIA.

Beruucienusa
10 YpaBHEHUSIM XHMUYECKUX PeaKIHIL

PackpbIBaTh CMBIC/ U3yYaeMbIX TOHATHUH U IPUMEHSTb 3TH IOHSATHS IIPU ONTUCAHUU CBOMCTB
BellleCTB Y UX peBpalleHuH.

O6BACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3J1eME@HTOB-MeTaJ/lJIOB U UX
COeIMHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh CTPOEHHE MeTaJ/IJIOB, 0011iHe pU3nUecKHe U XUMHUYecKre CBOMCTBA MeTaJlJIOB.

XapakTepHu30BaThb 006111e CIOCOObI T0JIy4YeHHUs MeTaJlJIOB [T0C/ie CTPYKTYPHUPOBAaHUSA
MaTepHaJa.

CnenoBaThb IpaBUJiaM 6e30MacHOM paboThbl B JaGOpaTOPUH TPU UCTTOJIb30BAHUU XUMUYECKOH
NOCy/ibl U 060PY/I0BaHUSI.

[Ipou3BOAUTE BBIUHUCIEHHUS 10 XUMHUYECKUM YPaBHEHHUSM.

HWcnosib30BaTh NPU BbIOJHEHMH yYe6GHbIX 3alaHUH TEKCThI yueGHMKa, CIpaBOYHbIe
MaTepuaJbl ([lepuogudecKyro cucTeMy XMMUUYecKUX 371eMeHTOB /I. Y. MenpeieeBa, Tabumy
PacTBOPHUMOCTH KUCJIOT, OCHOBAHHUH U COJIEH B BOJIE, 3JIEKTPOXUMUYECKUM P/l HANPsKe HUH
MEeTaJIJIOB).

HWcnosib30BaTh NpU BbINOJIHEHUH yUeGHbIX 33/laHUH U B ITpoliecce Uccae0BaTebCKON
JeATeJIbHOCTH HaYYHO-TIONMYJIAPHYIO IUTEPATyPy XUMHUYECKOI0 CoZiep>KaHud, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 1ocJie npeiBapUTebHON KOHCY/IbTall MU C IelaroroM

Tema 8. BaxkHelmue
MeTaJIbl M MX COeAUHEH U
(164)

lllesiounble MeTasbl. [Tos10xkeHue B [leprogruyeckoit
CUCTEMe XUMHUYeCKHUX 3ieMeHTOB /. . MeHeieeBa,
cTpoeHHe aTOMOB. HaxoxxieHue B mpupo/e.

dusnyeckure U XMMUYeCKHe CBONCTBA (Ha mpuMepe
HaTpus U Kanus). OKCUBI U TUAPOKCUBI HATPHUS U KaJTHSL.
[IprMeHeHMe LIeI0YHBIX METAJJIOB U UX COEJUHEHUH.
[Iles1ouHO3eMeIbHBIE MeTaJLJIbl MATHUM U KaJIbIUH,
ctpoeHue aToMoB. [losioxkeHue B [leproguyeckoii cucteme
XUMUYecKuXx 3yieMeHTOB /I. 1. MeHenieeBa. HaxoxeHue B
npupoge. Prusnveckre U XMMHUYeCKHe CBONCTBA.
BaxkHeiive coeiuHeHUS KaJbLusl (OKCUA, TUIPOKCUJ,
coun). *)KécTKoCTb BOABI U CIOCO6BI €€ ycTpaHeHHs.*

OGBACHATD 061IKe 3aKOHOMEPHOCTH B HU3MEHEHUH CBOKCTB 3JIEMEHTOB-METAJIJIOB B IPyNIax 1
HX COeAMHEHHUH C yYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTh GpU3HUECKIEe U XUMUYECKHe CBOHCTBA TPOCTbIX BEL|eCTB METAJIOB U UX
coelMHeHUH (OKCH/I0B, TUIPOKCHOB, COJIEH) C OIIOPO Ha CXeMY, CIOCO6bI UX MOJIyYeHHs],
IpUMeHeHHe Y 3Ha4eHHe B IPUPOJiE U XKU3HU YeJI0BEKa.

Pacrno3HaBaTh ¢ MOMOIIbI0 KaYeCTBEHHBIX PeaKIUi HOHbI MeTaJUIOB (MarHus, aJIlOM HHUsL, [UHKA,
»KeJie3a, MeJIi) C UCII0JIb30BaHHWEM TabJIuIbl "XapaKTepHble peaKIIuy Ha KATHOHBI".

[11aHUPOBATH U OCYILECTBJIATh HA TPAKTHKE XUMHYeCKHe IKCIIEPUMEHTB, TPOBOAUTD
HaGJII0/IeHNs], 1eJIaTh BBIBOJbI IT0 pe3y/IbTaTaM dKCIepUMeHTa.

CyiezoBaTh MpaBUJIaM 6e30MacHON PaGoThI B JJa60paTOPHH PH UCII0JIb30BaHUH XUMUYECKOH
MOCYAbI U 060PYAOBaHHUS.

[IpOM3BOAUTD BLIYHUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM.
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Anromunuit. [lonoxenue B [leproguyeckoil cucteme
XUMUYeCKUX 371eMeHTOB /I. . MeHnzenieeBa, cTpoeHue
atoMa. HaxoxeHue B npupozie. Pusnueckue u
XUMHU4YecKHe CBOHCTBA. AMpOTepHbIe CBOMCTBA OKCH/A U
TUAPOKCUAA.

Kenezo. [Tonoxenue B [leproanyeckoit cucremMe
XUMUYecKux 3ieMeHTOB /Jl. . MeHnjienieeBa, cTpoeHuHe
atoMa. HaxoxzeHue B npupozie. Pusnueckue u
XUMHU4YecKkre cBoHcTBa. OKCHABI, THAPOKCU/BI U COTU
ese3a(ll)

u xene3a(lll): coctas, cBOMCTBA U no/1yueHUe.

JeMoHCcTpanuu

B3auMoieiicTBUE HATPUS C BOJOM.

OKpallMBaHUe JJaMeHU HOHAMU HAaTPUS U KaJlvsl.
OKpalllMBaHUe MJIaAMEHU HOHAMU KaJIbIIHsl.
B3auMoieiicTBUE OKCH/IA KaJbITHs C BOJOM.
BujieomaTepuasibl: rOpeHUe KeJie3a B KUCI0PO/Ie U XJIope.

JlaGopaTopHble ¥ IpaKTHYECKHEe paboThl
JlabopaTOpHBIE ONBITHI:

O3HakOMJIeHHe ¢ 00pa3LaMU aJIlOMUHUSA U ero CIIJIaBOB.
AmMboTepHbIe cBONCTBA 'HPOKCHA AJTIOMHUHUS.
KadecTBeHHble peaKl|M{ Ha MOHBI KeJle3a.

2KécTtkocTb BoZbI U METO/IbI €€ yCTPaHEeHHU .
[IpakTHYeCcKUe paboOThI:

Ne 10. PemeHue skcnepuMeHTa/bHbIX 33124 110 TeEMe
«MeTasnnb».

Beruucienusa
110 YpaBHEHUSIM XUMUYECKUX PeaKIUi

BbicTpauBaTh pa3BépHYThlE NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX HA HUHOOPMALUIO U3
y4eOHHKa U CIPaBOYHbIX MAaTEPHAJIOB, FPAMOTHO UCI0JIb30BATh U3y4YEeHHbIA NOHATUHHBIH
annapar Kypca XUMHH.

Hcnosib30BaTh NPU BBIIOJHEHUH YYEOHBIX 33JaHUH U B IPOIIECCE UCCIE[0BATENbCKOH
JlesITeIbHOCTH HAyYHO-NIONYJISIPHY0 JINTEPATYPY XUMHUYECKOT'0 CO/IE P KaHUs], CIPABOYHbIE
MaTtepuaJibl, pecypcbl UHTepHeTa

Paspgen 3. I'IepBOHaqaanble XMMUYECKUe NOHATUA 06 OpraHNU4YecKunx sellecreax, 10y

Tema 9. NepBoHayanbHbie
XMMUYECKMe NOHATUA 06
OpraHNYecKnx BeLecTsax

O6mue mpeacTaBjieHUs] 00 OCOGEHHOCTSIX COCTaBa U
CTPOEHHUsI OpraHMYecKHX  COeJUHEHHH  yrjepoja.
[lepBOoHaYa/bHbIE MOHATHSA 00 OPraHUYECKUX BELIECTBAX
KaK O COeJJMHeHUsIX yrJjepoja (MeTaH, 3TaH, 3THJIEH,
alleTUJIEH, 3TaHOJ, TJIMIEPUH, YKCycHas KucjaoTa).*Ux
COCTaB W XHUMH4YecKoe cTpoeHHe. Kiaccudukanus
opraHuvyeckux  BelecTB¥[loHATHE O  GHOJIOTHYECKH
BaXKHBIX BELIECTBAX: XKUpax, GesiKaX, yrjaeBoJax — U HX
pOJIM B JKHU3HU dYesioBeKa. *MaTepuasibHOE eJAHHCTBO

O6BbACHATH NPUYMHBI MHOT006Pa3Hs BelleCTB, HIIOCTPUPOBATh B3aUMOCBA3b
HeOopraHW4ecKHUX COeJUHEeHHUH yIyiepo/ia U OpraHu4ecKUX BeILeCTB 0/, PyKOBO/CTBOM
yUHUTEIA.

O6BACHATD yCJI0BUSA 6€30MaCHOr0 HCI0JIb30BaHUSA BELIECTB U XMMUYECKUX PeaKI i B ObITY.

XapakTepu30BaTh POJib XMMHUHU B Pa3JIMYHbIX chepax JesTeJbHOCTH JII0/ieH, OCHOBHbIE
BellleCTBa U MaTepHaJibl, IPUMeHsieMble B XKU3HU COBPEMEHHOT0 YeJIOBeKa.
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OpraHUYeCKHUX U HEOPraHUYECKUX COeJUHEHUH.
[IpupoHble UCTOYHUKH YTJIEBOJOPO/LOB (YroJib,
NPUPOAHBIN ras, HeQTh), NPOAYKTHI UX IePePabOTKH, UX
pOJib B 6BITY U TPOMBIIIJIEHHOCTH.

Paspen 4. O6o6menne Marepuana 1o Kypey «Heopranmdaeckast xumusi»(4 4)

Tema 10. Xumus u okpyxaromas
cpena, lu

HoBble MaTepuasibl U TeXHOJIOTUU. BeljecTBa
MaTepHaJibl B 10BCeJHEBHOM XU3HU YesoBeKa. XUMUSA U
370poBbe. be3onacHoe UCno/Ib30BaHKeE BelleCTB

Y XUMUYeCKHUX PeaKl Ui B GBITY.

OCHOBBI 3K0JIOTMYECKON 'PaMOTHOCTU. XMMU4Y€eCKoe
3arpsisHeHUe OKpy»KaloleH cpe/ibl (Ipe/iebHO
JlonycTUMas KoHueHTpanus Beiects — [1/1K).

Posib XMUM B pellieHHH 3K0JI0IMYeCKHUX TpobieM

060611eHNe MaTeprasa o
Kypcy «Heopranuuyeckas
XUMHUAY, 34

0606111eHNE U CHCTEMATH3aLUA 110 KypCcy
«Heoprannyeckas xumus»

XapaKTepu30BaTh POJib XMMUHU B PA3JIMYHbIX Chepax e TeIbHOCTH JII0/ieH, OCHOBHbIE
BellleCTBa U MaTepHUaJibl, IPUMeHsIEMbIE B }KU3HH COBPEMEHHOI'0 YeJI0BEKA.

. O6'bSACHATD YCJI0BUS 6€30M1aCHOT0 UCI0JIb30BaHUS BELECTB U XHMUYECKUX PeaKIUi B ObITY

AHaJIl/IBI/IpOBaTb U KPUTHYECKH OLIEHHUBAThb I/IH('I)OpMaLU/Il-O O BJIMAHWHU NNPOMBILIJIEHHOCTH,
CeJIbCKOI0 X035IHCTBA, TPAHCIIOPTA U IP. HA COCTOSTHYE OKPY’KalolleH cpefibl.

YMeThb oKa3bIBaThb IMEepBYyI0 IOMOULIb ITPU XUMUYECKHX 02KOraxX U OTpaBJICHUSAX.

[IprHUMATB yyacTHe B 06CYKJeHUY NP06JIeM XUMUYeCKOH 1 3KO0JI0TMYeCKOM HalpaBJIeHHOCTH,
BbICKa3bIBaTb COOCTBEHHYO NO3UIIUIO0 IO TPo6JieMe U NTpearaTb BO3MOXKHbIE Ty TH eé
pelIeHUsIC oOpoi Ha MHOpPMaIHIo U3 YieOHUKA U CTIPaBOYHbIEe MaTepHaJIbl, PeCypChI
WuTepHeTa

[Ipu paspaboTke pabouei

InporpaMmmMbl B TEMATHUY€CKOM IIJIAHHUPOBAHHWHU [JOJIXKHBI OBbITH y49T€Hbl BO3MOXHOCTH HCIIOJIb30BAHUA 3JIEKTPOHHBIX (L[H(l)pOBbIX)

06paSOBaTeJ’[beIX pecypcCoB, ABJIAIOIIUXCA y‘{e6HO-MeTO,£[I/I‘{eCKI/IMI/I MaTepHaJlaMHr (MYHbTHMeL[HﬁHbIe nporpamMmbl, 3JIEKTPOHHbIE y‘{e6HI/IKI/I N 3aId9YHHKH, 3JIEKTPOHHbIE
6I/I6J'[I/IOTeKI/I, BUPTYyaJIbHbIE na6opaTopHH, HUT'POBbI€ NMPOrpaMMBbl, KOJJIEKIIUH LII/I(l)pOBbIX 06paSOBaTeJ’IbeIX peCprOB), HCIIOJIb3yEMbIMH IJIA 06y‘{eHI/IH N BOCIIMTAHHUA
Pa3JIMYHbIX I'PYIIT MoJib30BaTeJIel, npeacraBjeHHbIMHA B 3JIEKTPOHHOM (LII/Id)pOBOM) BH/J€ U peaIM3yIOIUMN JUAAKTUY€CKHEe BO3MOXKXHOCTH HKT, coJeprKaHrEe KOTOPbIX
COOTBETCTBYET 3aKOHOAATEJIbCTBY 00 06pa303a1—11z11z1.

62




	Особенности отбора и адаптации учебного материала по химии
	Примерные виды деятельности обучающихся с ЗПР, обусловленные особыми образовательными потребностями и обеспечивающие осмысленное освоение содержании образования по предмету «Химия»
	Место учебного предмета «Химия» в учебном плане
	СОДЕРЖАНИЕ ОБУЧЕНИЯ в 9 КЛАССЕ
	1- й вариант
	8 КЛАСС
	9 КЛАСС
	2- й вариант

	9 КЛАСС (1)
	8 КЛАСС (1)
	9 КЛАСС (2)

