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I[TOACHUTEJIBHAS 3AIINCKA

®denepanpHas pabodas mporpaMMa MO XMUMHUHU JUII OOyYaroNIuXCs C 3aJIePKKON
ncuxudeckoro paspurtus (najgee — 3[1P) Ha ypoBHEe OCHOBHOTO 00IIero oOpa3zoBaHUs
MOJTrOTOBJIEHa Ha oOcHOBe DefepabHOrO TOCYIapCTBEHHOTO 00pa30BaTelbHOTO
cTaHgapra ocHoBHoro ootmero oOpaszoBanus (IIpukaz Munmnpocsemnienuss Poccun ot
31.05.2021 1. Ne 287) (maiee — DPI'OC OOQO), denepanbHOM aganTUPOBAHHON
o0Opa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs Jisi 00y4YarOIIMXCS C
OTrpaHUYEeHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3 Munmnpocsenienust Poccun ot 24
HOsi0pst 2022 1. No 1025), denepanbHoii pabodeil MmporpamMMmbl OCHOBHOTO OOIIErO
oOpa3zoBaHus 1O y4yeOHOMYy mnOpeaMmery «Xumus», @DenepanbHOM MNPOrpaMMbl
BOCIIUTAHUS, C YYETOM paCIpEAesIeHHbIX IO KJaccam IpOBEpsSEMbIX TpeOOBaHUN K
pe3yabTaram ocBoeHus denepanbHON aaanTHUPOBAHHON 00pa30BaTENbHOW MPOrPaMMBbI
OCHOBHOIO 0011ero 00pa3zoBaHusi [Jisi OOyYarOUIUXCS C 3aJCPKKOW TCUXUUYECKOTO
pa3BUTHS W  DIIEMEHTOB  COJIEpKaHWS, NPEICTAaBICHHBIX B  YHHBEPCAJIbHOM
koaupukarope mo xumMuM, KoHuenuuu npenojaBanus y4eOHOro npeaMera « XuMus» B
oOpa3oBareibHbIX Opranuzanuax PO, peanusyromuyx OCHOBHbIE 00111€00pa30BaTeIbHbIE
MIPOTPaAMMBL.

VYuebnsiii  npeamer  «XUMHUS»  BXOJUT B NPEIMETHYIO  00JacTh
«EcrecTBeHHOHayuHble NpeAMETh». B cucTeMe ecTeCTBEHHOHAyYyHOro OOpa30BaHUsA
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAy4YHOW KAPTUHBI MHpA, CO3JaHUM OCHOBBI XHMHUYECKHX 3HAHHM,
HEOOXOJMMBIX JI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M O€30MACHOrO ISt
YeJoBeKa U OKpY)Karoled ero cpeasl obOpas3a >KM3HU, a TaKXKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHHs] XMMHM CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coONIo/IecHneM TpaBuil  Oe30macHoil paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHUH C IPYTUMU MpEeAMETaMU
HIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYAIOIIMXCS U UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHnn JaHHOTO Kypca MPEACTAaBICHbBI OCHOBOIIOIATAOIINAE XUMUYECKNE
TEOPETHUYECKUE 3HaHMUS, BKJIIOYAIOIIME H3Yy4YEHHE COCTaBa M CTPOCHHMs BEILECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUSA, IPOTHO3MPOBAHHWE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XMMUYECKUX MPEBPAIICHUI U ITyTEH YIIPABICHUSI UMU
B LIEJISIX MOJYyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyto OCHOBY M3y4YEHUS HEOPTraHUYECKON XMMHUHU COCTABIISIET aTOMHO-
MOJIEKYJIsIpHOE ydeHue, llepuommueckuit 3axkoH J[.M. MenngeneeBa ¢ KpaTKkumu
CBEJEHUSMH O CTPOCHHMM aToMa, BHUAAX XHUMHUYECKOW CBSA3M, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKUX PEAKIIH.

B u3ydeHun Kypca 3HaUATEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCIEPUMEHTY:
NPOBEJCHUIO TMPAKTUYECKUX U JTa0OpaTOPHBIX pabOT, OIMNHUCAHUIO PE3YJIbTAaTOB
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YYEHMUYECKOT0 SKCIIEPUMEHTA, COOJIOJCHUI0O HOPM U TpaBui Oe30macHoil paboThl B
XUMHUYECKOM J1abopaTopuH.

Peanuzanus gaHHON porpaMMBbI B IIporiecce 00yUeHus MO3BOJIUT 00YyJaroIIUMCs
¢ 3IIP ycBouTh KIIOUEBBIE XMMUYECKHME KOMIIETEHLUHW W TOHATh POJb M 3HAUCHHE
XUMHH CPEIU APYTUX HAYK O TPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHIO Yy OOYYAIOMIMXCS HAyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OOIICHAYYHBIX METONOB (HAOMIOJIEHHE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TMPUMEHEHHS] HAayYHBIX
3HaHWI, OCHOBAaHHOTO HAa MEXIIPEAMETHBIX CBs3sIX € mIpeameramu «OKpyKaroumi
mup», «Dusuka», «buonorus», «l'eorpadus», «Maremarukay u GOpMHUPYET
KOMIIETEHIIMHA, HEOOXOAMMBbIE Il  MPOJOJDKEHHUS  Oo0pa3oBaHUs B 00JacTH
€CTECTBEHHBIX HayK.

W3ydyeHne XuMUM CIOCOOCTBYET pa3BuTHIO y oOywaroumxcs c¢  3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHHs, (YHKUMOHAIBHOM  I'PAaMOTHOCTH,  YMEHHS
BOCIIPUHUMATh U KPUTHUYECKUA AaHAIM3UPOBATH HH(POPMALIMIO, NPEICTABIECHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTb MPEAMETa JJIs Pa3BUTHS JKU3HEHHOW KOMIETEHIUU
oOyuaromuxcsi ¢ 3I[IP 3akmioyaercss B yCBOGHMH OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM >KU3HU; HABBIKOB 3J0POBOTO M O€30MACHOrO IS
YeJI0BEKa M OKPY’KaIoIIEe ero cpelbl oopasza *U3HH; (POPMUPOBAHUM SKOJOTUYECKON
KYJbTYPBHI.

[TporpamMmMa oTpaxaer coiepxaHue OOydYeHUs MpeaIMeTy «XHUMHUS» C YUETOM
0co0bIX 00pa3zoBaTenbHbIX NOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnanenue yueOHbIM
npeaMeToM «XUMHs» MPEJICTABISIET ONPEICICHHYI TPYIHOCTh JUIsl 00yYaroluXcs C
3IIP. D10 CBsI3aHO C OCOOEHHOCTSAMU MBICIUTENBHON AESTEIbHOCTH, NEPUOANUECKUMU
K0J1e0aHUSIMU BHUMaHUS, MaJIbIM 00bEMOM NaMSTH, HEJOCTATOUHOCTBIO OOIIETo 3amaca
3HAaHUW, TOHM)KEHHBIM I103HABATEIbHBIM HMHTEPECOM M HU3KHUM YpPOBHEM pEUYEBOIO
pa3BUTHSL.

Jns mpeomoseHus: TPYAHOCTEW B HM3YYEHUM Y4YEOHOro mnpeameTra «XHUMHs»
HeoOxoaMMa ajganTanusi 00bemMa U XapakTepa yueOHOro Marepuana K mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JAHHOW KAaTEropuu OOyYarolIUXCs, YYET UX OCOOEHHOCTEH pa3BUTHS:
WCIIONIb30BaHNE  QJITOPUTMOB, BHYTPUIPEAMETHBIX W MEXKIPEIMETHBIX CBS3€EH,
MOCTENIEHHOE YCIOXKHEHUE U3y4aeMOoro MaTepuarna.

[Ipy wu3ydyeHUH XUMHM HEOOXOJUMO OCYIIECTBIATH B3aUMOJCHUCTBUE Ha
MTOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepualg peKOMEHAYETCS M3ydaTh B IPOLECCE MPAKTUYECKOU
JesITeIbHOCTU. BO3MOXKHO BbIA€NIEHUE OTIENIBbHBIX YPOKOB Ha PEIlIEHUE 3aJad B CBSI3U
CO CJIO)KHOCTBIO aHaim3a Tekcra oOywarommmucs ¢ 3IIP. Opranmdeckoe eTuHCTBO
MPAKTUUYECKOM M MBICIUTEIbHOW NEATEIbHOCTH OOYYalOIIMXCS Ha YpOKax XUMHH
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
yMeHui. Ocoboe BHUMaHHUE NPU U3YYEHUH XUMUU YACNSIETCS U3YUEHHUIO «CKBO3HBIX)
MOHSTHI U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu 1 3a0aun U3y4yeHUs: y4eOHOTO IpeaMeTa « X UMHUsD)

OO0mue uenu wu3y4yeHus Yy4yeOHOro rmnpeameTa «XUMHUS» MPEICTABICHbl B
OdenepanbHOM  paboueld mporpamMMe OCHOBHOro ooOmiero ooOpaszoBanus. OnHu



aKTyaJIM3UpoOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
oOpa3oBaHMsl, HAMPABIEHHOCTH OOYYCHHS HA PA3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHne €€ MHTEIIEKTa W 00mmell KyabTypbl. OOydeHHE YMEHUIO YUUTHCS |
MPOAOHKATh CBOE 00pa30BaHME CaMOCTOSTENIBHO B HACTOSAIIEE BpPEeMs SABIISETCSA OJIHOM
13 BOKHEUINX (QYHKIUHA YICOHBIX MMPEIMETOB, B TOM YUCIIC U « XUMUW.

st obyuaromuxcst ¢ 3I1P, Tak ke, Kak W JJIT HOPMATUBHO Pa3BUBAIOIIUXCS
CBEPCTHUKOB, OCBaMBAIOILINX OCHOBHYIO 00pa3oBaTEIbHYIO porpammy,
JTOMHUHUPYIOIIEE 3HAUYCHUE TPUOOPETAIOT TAKUE 111, KaK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHSITHIO PEIICHHUM, CIOCOOHOM aanTUupoBaThCs
K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HU;

HAIPaBJICHHOCTh OOYyYEeHHs Ha CHCTEeMaThyecKoe NPHOOIICHHE YydYalluxcs K
CaMOCTOSITENIbHOW MO3HABATEIbHON JIEATEIIBHOCTH, HAYYHBIM U MPAKTUYECKUM METOAAM
MOo3HaHus, GOPMUPYIONTUM MOTHUBALIMIO U PA3BUTHUE CIIOCOOHOCTEH K XUMUH;

o0OecreyeHne YCJIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHUIO OOyYarOUMMUCS
OTbITa PA3HOOOPA3HOM NIESITEIHLHOCTH, MO3HAHUS U CAMOTIO3HAHM S, KIIFOUEBBIX HABBHIKOB
(KITrF0YEBBIX KOMIETEHIIUM ), UMEIOIINX YHUBEPCAIBHOE 3HAYEHUE JIJISl PA3JIMUHBIX BUJIOB
NEeSATENbHOCTH;

dbopmupoBaHue yMeHUN OOBACHATH W OIICHUBATH SBJICHUS OKPY>KAIOIIEro MHUpa
Ha OCHOBAHWM 3HAHUH U OMbBITA, MOJTYUYCHHBIX NIPU U3YUECHUU XUMUH;

dbopMupoBaHue y O0OyYAIOMIMXCS TYMAHUCTHYECKUX OTHOILIECHUM, MOHUMAaHUS
[IEHHOCTH XWMHUYECKUX 3HAaHUWA U1 BBIPAOOTKH SKOJIOTMYECKH 11eecO00pa3HOro
MOBEICHUS B OBITY M TPYIOBOM JIEATEILHOCTH B IIEJIIX COXPAHEHUSI CBOETO 37I0POBbS U
OKpY>KaroIIeH IIPUPOIHOMN CPENBI;

pa3BUTHE MOTHBAIlMM K OOY4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHMsI OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUJIS U HAMIPABICHHOCTH JaJIbHEHIIIEr0 00yYeHUSI.

Kypc HamnpaBiieH Ha pelieHue cleyonmx 3a1ad, 00ecneurnBaronX peann3aluto
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TMOAXOJ0B K OOYYEHHUIO XUMUHU
obOyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMupoBaHUE TEPBOHAYAIIBHBIX CHCTEMATU3WPOBAHHBIX MPEICTABICHUN O
BEILIECTBAX, UX MPEBPAICHUSIX U TPAKTUYECKOM MPUMEHEHWHU; OBJIaJICHUE TTOHATUMHBIM
anmnapaTtoM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00JIacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHWMHYECKHX NpPEBpPAlICHUNA HEOPraHUYECKUX U
OPraHUYECKHUX BELIECTB KaK OCHOBBI MHOTHMX SIBJIC€HUW >KUBOW M HEKHUBOW IPUPOIBI;
yIIyOJieHHue MPEICTaBICHU 0 MaTepruaIbHOM €IUHCTBE MUPA,;

OBJIaJICHNE OCHOBAMU XUMHUYECKON IPAMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIIEHWBATh XWU3HCHHBIC CUTYallUH, CBSI3aHHBIE C XHMHEH, HABBIKAMHU
0e30macHOro 0oOpallleHusi ¢ BELECTBAMH, MCMOJIb3yEeMbIMH B MOBCEIHEBHOW >KU3HU;
YMEHUEM aHaJu3UpOBaTh M IUIAHUPOBATH DKOJIOTMYECKH O€30MacHOE MOBEACHUE B
LEJISX COXPAHEHUS 3I0POBbs M OKPYKAIOIIEH Cpebl;

dbopMupoBaHUE YMEHUN yCTaHABIMBATh CBSI3U MEX]Yy peajbHO HAOII0AaeMbIMU
XUMUYECKUMHM SIBICHUSIMU M TIPOILIECCaMU, TTPOUCXOAIIMMHU B MUKPOMUPE, OOBSICHATH
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NPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a
TaKX€e 3aBUCUMOCTh IPUMEHEHHUSI BELIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHHUS BEIECTB,
HaOMIONEHUSI 32 MX MPEBPAIICHUSMH TPU TMPOBEICHUM HECIOKHBIX XUMHYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BAaHUEM Ja0OPATOPHOrO 000PYI0BaHUSA U TPUOOPOB;

dbopMupoBaHuE TPEACTABICHUN O 3HAYECHUUM XUMUUYECKOW HAYKU W PEIICHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOoOsieM, B TOM YUCJE B MPEIOTBPAIICHUN TEXHOTCHHBIX
U DKOJIOTHYECKUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MAaTEPHAJIA 110 XUMHHU

OOyueHnue y4yeOHOMY MpeaMeTy «XUMHUs» HEe0OXOAUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIbHBIX YCJIOBUM JJII YCBOCHMSI MPOTPAMMHOTO Marepuaiga 0Oy4aroluMUCS C
311P. Bonpiioe BHHMaHHME AOHKHO OBITH YIEIEHO OTOOpYy ydeOHOro marepuaia B
COOTBETCTBUM C MPUHIIMIIOM JOCTYIHOCTH MPU COXPaHEHUH OOIIEero 6a30BOro ypoBHS.
OH JOJKEH MO COJEepKaHUI0 U 00beMYy OBITh aJaNTUPOBAHHBIM JJIsi OOYYAIOIIMXCS C
3IIP B COOTBETCTBUU C UX OCOOBIMH 00pa3oBaTelbHBIMU MOTpeOHOCTsIMU. Cremyer
o0JieryuTh OBJNaJeHue MatepuasioMm oOydatomumucs ¢ 3I[IP mocpenctBom ero
JETaTbHOTO OOBSCHEHUSI C CUCTEMATUYECKUM MOBTOPOM, MHOTOKPATHON TPEHUPOBKOM
B MPUMEHEHUU 3HAHUN C MCIOJIb30BAHHEM MPUEMOB AJITOPUTMU3ALUU U BU3YaTbHBIX
ornop, 00yueHuUs CTPyKTYpUPOBAHUIO MaTepuUala.

Bonbiioe 3HaueHue ISl MOJHOIEHHOTO YCBOCHHUSI YUE€OHOTO MaTepuaia MMEeT
OTOpa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYAaeMbIX B JAHHOM KYypcC€, C TAaKUMU
yueOHbIMU mnpeameramMu  kKak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € YYEOHbIH MaTepual C pPa3HbIX TOYEK 3pEHUs,
MEXIIPEIMETHBIC CBSI3M CITIOCOOCTBYIOT €r0 JIyYIlIeMy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TIOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKEe K ypoKaM y4YWTEIh MOJDKEH MPEerycMOTpeTh (GOpMHUpPOBAHUE Y
oOyyJarouxcsi yMEHU aHaIU3UpOBaTh, CPAaBHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IJIAHUPOBATh MPEACTOSAIYI0 paldoTy, OCYIIECTBISATH CaMOKOHTPOJib. Heobxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTBIO peyeBOro oO(opMIIeHUs] BBICKAa3bIBAHUM
oOyuatomuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMM TIOBEJEHUSI U AeSATEIbHOCTH, oOyuarontuxcst ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTb) HEOOXOAUM CTPOKAWUIIUNA  KOHTPOJIb
cOOJIFOICHUS TIPABWJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEACHUU J1aOOPATOPHBIX PabOT B
XUMUYECKOM KaOUHETE.

IlpumepHble BuABI aesATeqabHOCTH oOy4daromuxcsi ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTeJbHBIMU MOTPEOHOCTAMH U 00eCIIeYNBAKOIINE OCMBICIICHHOE
O0CBOEHHE COJIePKAHNM 00pa30BaHus N0 NMpeAMeTy «XUuMUsD»

Conepxkanue BUIOB JNeATeNbHOCTH oOyuatomuxcsi ¢ 3P Ha ypokax xumuun
ompeneNnsieTcss UX 0CoObIMU O00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [lOMHMO MMIHMPOKO
ucnoas3dyemMbix B @OIT OO0 olmux s BceX 00YydYaroluxcsi BUAOB JEATEIBHOCTH
CIeAyeT YCWUIUTh BHJbl JCATEIbHOCTH, CHEeUU(PUYHBIE JI1 JaHHOW KaTeropuu
o0yyarommxcs, 11 00eCIeueHns] OCMBICIICHHOTO OCBOEHUS COJIepKaHUs 00pa3oBaHUs
[0 TPEAMETY: YCUJIEHHE TMPEIMETHO-NPAKTUYECKOU JEeATEIbHOCTU C aKTUBU3AIUEH
CEHCOPHBIX CHCTEM; 4YepeOBaHHUE BUOB ACATEIBbHOCTH, 3aJCHCTBYIOIIMX pPa3IUYHbIC
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CEHCOpHBIE CUCTEMbBI; OCBOCHHE MaTepuaia ¢ ONMOPOM Ha aJrOPUTM; «IIOIIArOBOCThY B
M3YYEHUH MaTepuasna; MCIOJIb30BaHUE TOTOJHUTEIbHON BU3yalbHOW OMOpPHI (ILIAHBI,
o0pasIipl, CXeMbI, IA0JIOHBI, ONTOpHbIe Tabmuiibl). [yig pa3sutus y obyyatonmxcs ¢ 3[1P
YMEHHS JelaTh BBIBOABI, (OPMHpPOBAHHS TPaMOTHOTO pPEUYEBOTO BBICKA3bIBAHUS
HE0OXOJMMO HCIOJIb30BaTh OMNOpHBIE cioBa WM Kiume. Ocoboe BHUMAaHHUE CIENYET
YACIUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHaya: COCTAaBIECHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBJieHME TaOJdHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HaYEHHBIMU OCHOBAaHUAMHM JUIsl KJIacCU(PUKAIMKA M HAMOJIHEHUE UX MpUMEpaMu U
Ap.

[IpumepHas TemaTudeckass U TepMHHOJOTHYECKas Jiekcuka cooTBeTcTByeT DOII
000.

Hns oOyuaromuxcsi ¢ 3I[IP cymniecTBEeHHBIMH SIBISIIOTCS TPUEMBI pabOTHI ¢
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBapbh OOYyYarOUIUMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHUU.
N3yyaemMble TEpMUHBI BBOISATCS HA MOJMCEHCOPHOW OCHOBE, 00s13aTelbHA BU3yallbHAs
MOJJIEP>KKa, AJITOPUTMBI pa0OTHI C ONPEEICHUEM, OTOPHBIE CXEMBI JUJISl aKTyalln3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepalibHBIM TOCYAAPCTBEHHBIM 0Opa30BaTEbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs YUEOHBIM MpeaMeT «XUMHUS» BXOIUT B
npeaIMeTHy10 o6sacte «EcTecTBEHHOHAyuUHBbIE MPEIMEThDY U SIBISAETCA 0083aTeNIbHBIM
I U3YYECHHUSL.

YyeOHbIM MJIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4eOHbIX 4acoB — 1Mo 2 4 B
HEJENI0 B 8 1 9 K1accaXx COOTBETCTBEHHO.

Conepxxanue yueOHOro mpeamera «XuMHUsA», IpeacTaBieHHoe B DenepanbHOU
paboueit mporpamme, cootrBerctByeT @DOI'OC OOO, pa3paboTaHo C yYETOM
@denepanbHOl  OCHOBHOWM  00pa3oBaTelIbHOM  MpPOrpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUsI MO Yy4eOHOMY TMpeaMeTy «XHUMHUsS», COOTBeTCTByeT DenepalibHOM
aJanTHPOBAHHOW OCHOBHOW 00pa30BaTENIbHOM MpOrpaMMe OCHOBHOTO  OOIIEro
00pa3oBaHus O0YyYAIOIIUXCS C 3aACPIKKON TICUXUYECKOTO Pa3BUTHSL.

COHEPXAHUE YUYEBHOI'O ITPEAMETA «XUMMWA»

COHEP)XAHUE OBYUYEHNMA B 8 KITACCE

ITepBoHaYabHBIE XUMUYECKUE MOHSATUS

[Ipenmer xmmuu. *Ponp XxuMmum B KM3HM dYelloBeka.* Tena u BemiecTra.
du3nvecKue CBOMCTBA BEIIECTB. ArperaTHO€ COCTOSIHUE BeIeCTB. *XUMHUSI B CUCTEME
Hayk.* Uwucteie BemectBa W cMmecd. CrnocoObl pazaeneHus cmecedd. [lpaBuiia
0e30macHOro 0OpallleHus ¢ BEIECTBAMU U JIA0OPaTOpHBIM 000pynoBanueM. *[loHsTue
0 METO/ax IT03HAHUS B XUMUH.*

ATOMBI U MOJEKYJIbl. XUMHUYECKHE DJIEMEHThI. 3HAKU (CUMBOJIBI) XUMHUYECKUX
aneMeHTOB. OTHOCHUTENbHAS aTOMHasg Macca. [IpocTeie U cioxHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.



Xumnueckas ¢opmysna. BageHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. *3aKkoH
MOCTOSIHCTBA cocTaBa BemiecTB.® OTHOCUTENbHAs MOJIEKyJsipHas Macca. MaccoBas
J10JI1 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

Ou3nyecKkne W XUMHUYECKUE sBJIEHUS. XuMmuueckas peakuud. [IpuszHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHUX peakiuil (COeIUHEHUs, pa3IoXKeHHUs,
3aMeIleHus, OOMeHa).

XHWUMHUYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW IMOCYJIOM, C IpaBUIaMHU
paboTHl B JIAOOpaTOpUH M NMpUEMaMHU OOpallleHHs C J1abOpaTOPHBIM O00O0PYA0BAHHUEM;
U3y4YeHHE U ONucaHue (PU3UYECKUMX CBOMCTB 0O0pa3lloB HEOPTaHUYECKUX BEIECTB;
HaOo/IeHue pu3nyeckux (IIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHKUE caxapa B CTYIIKE,
KUTICHUE W KOHJEHCAIMsI BOJbl) U XUMHUECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHON
NPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHUCJIOTOW) SIBICHWH, HaONIOJCHUE W OMHMCAHUE
MIPU3HAKOB MPOTEKAHUS] XUMUYECKUX peaklMil (pa3yioKeHHe caxapa, B3auMOJCHUCTBHE
CEpHOM KHUCJIOTHI C XJOpuaoM Oapusi, paznoxenue ruapokcuaa meau (II) npu
HarpeBaHuM, B3aUMOJCICTBHUE Kele3a ¢ pacTBopoM cosit Meau (I1));u3yuenue cnocobos
pazneneHus cMecel (C MOMOIIBIO MarHuTa, (PUIIbTPOBaHKE, BEITAPUBAHKE, JUCTHIUISLIMS,
xpomatorpadusi), TpoOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE M OMHMCAHUE
pe3yJIbTaTOB TMPOBEIAECHUS OIbITa, WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAaccChl;
CO3/IaHHUE MOJIETIEN MOJIEKYJI (IIAapOCTEPKHEBBIX).

Baxxnelmme npeacTaBUTENN HEOPTaHUYECKUX BELIECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — 3J€MEHT U MPOCTOE
BelecTBo. HaxoxaeHue kucinopoia B mpupoze, Pu3ndeckue 1 XMMUYECKUE CBOMCTBA.
Peakiuu ropeHusi MpoCThIX U CIOKHBIX BemiecTB. CrIocoObl MOJYYeHHsS] KUCIOpoJia B
nabopatopun *u mpomeinuieHHOCTH. * [IpuMmenenne kucnopona. [lonstue o0 oxcugax.
Kpyrosopot kucnoposa B nmpupojie. *O30H — ajuioTpornHas MoaudUKanus KUCJIopo/ia.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U
AHJOTEPMUYECKHUE peaKUK. TOIMINBO: YyroJib U METaH. 3arpsi3HeHUE BO3yXa, YCUJICHHUE
napHUKOBOTo 3¢ (ekTa, pa3pyieHue 030HOBOIO Cos. ™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxkaenue Bogopona B mpUpOE,
(dbu3nyeckre U XMMHYECKHUE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBUS ¢ HEMETANIAMU U
OKCHUJIaMH METAJIJIOB), IPUMEHEHHE, *CcrocoObl nmonyudeHus.® [loHsTHE O KUCIOTaX U
COJISIX.

KomuuectBo BemectBa. Monb. Monsipnas macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuersl o xummudeckoi hopmysie. PacueTs MaccoBO 101 XUMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJMYECTBA BEIECTBA, MOJISIPHON MaccChl, MOJISIPHOTO 00BbeMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPaBHEHUSIM.

*®usnueckue cBorictBa BoabL.* Boma. Ee cocraB, cTpoenue u Mmonexysnbl. *Boma
Kak pactBoputenb.* PactBopbl. *IloHSITHE O HACHIIIEHHBIX M HEHACHIIEHHBIX
pactBopax. IloHsiTHe pacTBOpMMOCTH BelIeCTB B Boje.* Pacuer MaccoBoil moiu
BEIIECTBA B pacTBope (MpoIleHTHAs KOHIIeHTpalus). MaccoBas 10Jis BellecTBa B
pactBope. *XuUMHYECKHE CBONCTBA BOABI (Pa3IOKEHUE, PEAKIIMU C HATPUEM, OKCHIOM
KaybIus, okcugoMm cepbl (IV) peaknuu ¢ MeTtajuilaMH, KUCIOTHBIMU M OCHOBHBIMU
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okcugamu). [lonstue 06 ocHoBaHusX. Poib pacTBOpOB B MpUPO/JIE U B )KU3HU YEJIOBEKA.
KpyroBopot Bomel B mpupoze.* 3arps3HeHHe MPUPOAHBIX BoA. OXpaHa W OYHMCTKA
MPUPOTHBIX BOJI.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHCHUM. Knaccudukanus
HeOpraHn4yeckux coeauHeHuid. OKCHUIBI: COCTaB, Kiaccupukamus (KUCIOTHBIC,
OCHOBHBIC, *amdoTepHbIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (Il) u
okcuaa azora (I1)), Homenkmarypa.* *[lomyueHue® u XMMHYECKHUE CBOMCTBA OKCHUIIOB
(B3aumojieiicTBUEe C BOAOW, KucioTamu, meinodamu). OcHoBanus. Kriaccudukarus
OCHOBAaHMI: IMIENOYM M HEpPaCTBOpPHMbIE OCHOBaHUS. HomeHKkIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJEHCTBHUE C OKCHIAMU
HEMETaJIOB, KUCIIOTaMU, coisiMu). *[lonyuenne ocHoBaHMi. *

Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa, pU3ndeckue U XUuMUYECKue
CBOMCTBa (B3aMMOJICUCTBME C METaNIaMH, OCHOBHBIMH OKCHIaMH, OCHOBAHHIMH,
COJISIMM, Ha TIpUMEpPE COJISTHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psa
aktuBHoctd MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*CcrmocoObl MOJIyYeHUs ™, B3aUMOJICUCTBUE COJIEH ¢ MeTa/lllaMH, KUCJIOTaMH, IeJiodaMu
Y COJISIMH, TIPUMEHEHNE.

[TonsiTue 00 amM@oTepHbIX TMAPOKCHAAX (HA TpUMEpPE LHMHKA U *aTtOMUHUS™):
*XUMHUUYECKHE CBOMCTBA (B3aUMOJEHCTBUE C KUCIOTaMHU U IIEJI0YaMU, Pa3ioKEHUE IPU
HarpeBaHuM) U MOJTy4YeHue.*

['enernueckass CBA3b MEXAYy KIaccaMd HEOPraHWYECKUX  COCIUHECHHM.
['eneTudeckue psiibl.

XUMHUYECKHUI SKCIIEPUMEHT: KaueCTBEHHOE OMPE/ICIICHUE COJEPKaHMsI KUCIOPOIa
B BO3/IyX€; MOJIyYCHHE U U3yUYCHHUE CBOMCTB KUCJIOPO/a; HAOIIOACHUE B3aUMOICUCTBUS
BEILIECTB C KUCJIOPOJIOM U YCJIOBHSI BOBHUKHOBEHUS U MIPEKpaIleHUs TOpeHus (Toxkapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKME WX CBOWCTB; MOJIYYCHHE U U3YUCHHE
CBOMCTB BOJIOpo/ia (TOpeHue); HaOI0IeHHe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
HcclieIoBaHUEe OCOOCHHOCTEH pPacTBOPEHMsSI BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEH PaCTBOPEHHOIO
BEIIIECTBA; B3aMMOJICHCTBUE BOJABI C METaulaMu (HaTpUEeM M KajablieM) (BO3MOXKHO
WCIIOJBL30BaHUE BHUIEOMATEPUAIIOB); OIPEEICHUE PACTBOPOB KHUCJIOT W IIEJIOYEH ¢
MOMOINILI0  MHAMKATOPOB; HCCIEIOBAHUE OOpa3lloB HEOPTraHWYECKUX  BEIIECTB
Pa3JIMUHBIX KJIACCOB; HAOJIOJICHUE W3MEHEHMS OKPACKU HWHIUKATOPOB B pacTBOpax
KHUCJIOT U IIeJI0YeH; n3yueHne B3aumoaeicTus okcumaa meau(Il) ¢ pactBopom cepHoit
KHCJIOTBI, KUCIIOT C METAJJIaMH, PEaKIuil HeUTpaan3aluu; MoJIy4YeHIUEe HEPACTBOPUMBIX
OCHOBAaHHM, BBITECHCHHE OJHOTO MeETajyla JPYTdM W3 pacTBOpa COJIA; pelIeHUE
DKCIIEPUMEHTANFHBIX 33/lad 1o TeMe «BakHeWlmme KJacChl HEOPTraHWYECKHUX
COCIMHECHUI.

[Tepuonnueckuii 3axkoH u [lepruoanueckas cucremMa XUMHAYECKUX DJIEMEHTOB
. . MenpgeneeBa. CtpoeHue aTOMOB. XUMU4ecKas CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU.
[lepBble MOMBITKU KIacCU(PUKAIIMM XUMUUECKUX 31eMeHTOB. [ToHsATHE O TpyImax
CXOJIHBIX DJIEMEHTOB (ILEJTOYHBIE W IIEJIOYHO3EMENIbHBIE METaIbl, TaJOTEHBI,
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WHEPTHBIE Ta3bl). *DJIEMEHThI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCHUABI U
THJIPOKCHIBI. *

[lepnognuecknit 3akoH. Ilepmoamueckass cucTEMa XMMHUYECKHX JJIEMEHTOB
1. . Menneneesa. Kopotkoneprnoanas 51 * IIMHHOIIEPUOIHAS * dbopMbI
Ilepnommueckor cucteMbl xumuuyeckux sieMmeHToB JI. WM. Menneneesa. Ilepuonsl u
rpynmnsl. PU3NYECKAA CMBICI IMOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUOAA W TPYMIIBI
AJIIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cuctembl J[. I. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOrO OJJIEMEHTAa IO €ro
nosioxeHuto B [lepuonnueckou cucreme /1. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHMsI CBOMCTB 3JIEMEHTOB MaJIbIX MEPHOJOB U TJIABHBIX
NOATPYIN, B 3aBUCMMOCTH OT aTOMHOTO (TOPSIKOBOrO) HOMeEpa 3HayeHUE
Ilepnogmueckoro 3axkoHa u llepmoanveckor CHUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [{. 1. MeHnneneeB — y4€HbIi U rpaxaaHuH. *

Xumuueckass cBs3b. KoBaslieHTHass (moyisipHas W HEMNOJIsIpHAsi)  CBSA3b.
*DJIeKTPOOTPULIATETLHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB.™ lloHHAas CBA3b.

Crenenb okucieHusa. OKHUCIUTEILHO-BOCCTAHOBUTEINbHBIE peakiuuu. [Ipoueccsl
OKHCIICHHSI U BOCCTAHOBJICHUSI. OKHCIIUTENIN U BOCCTAHOBUTEIIH.

XHUMHYECKUI SKCHEPUMEHT: HU3yYeHUuEe O0O0pa3loB BEIIECTB METAUIOB U
HEMETAJUIOB; B3aUMOJEUCTBUE T'MAPOKCUAA LIMHKA C PACTBOPAMU KHUCJIOT U IIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTHOCTPUPYIOLIUX IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuu pas3ioKeHUs, COSTUHEHMS).

MexnpenMeTHbIe CBA3U

Peanuzanmsi MeXnpeaMeTHBIX CBsi3eld MpPU M3YYCHHWM XHMHUM B 8 KIacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBCHHO-HAYYHBIX TMOHSTHMA,
TaK W TOHATHH, SBJSIONIAXCS CHCTEMHBIMU JJIS OTICIBHBIX MPEAMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OOmme ecTeCTBEeHHO-HAyUYHBIC TOHATHS: HAy4HbIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KiIacCu(UKAIUs, IEPUOINIHOCTh, HAOII0IeHNE, YKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MO/IEIh, SIBJICHHE.

dusnka: MaTepusi, aToM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH, U30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, OJJIEKTPUUECKHH 3apsili, BEHIECTBO, TeEN0, OOBEM,
arperaTHOE COCTOSIHME BEIIECTBA, ra3, (pu3ndyecKkrue BEIUYUHBI, SIUHUIIBI U3MEPEHHUS,
KOCMOC, IIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpAIBI, TOPHBIE TOPOABI, TMOJIC3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

COILEPKAHUE OBYYEHUA B 9 KIIACCE

BemiecTtBo n XuMuyeckas peakuus
[Tepuognueckuii 3akoH. llepromuyeckass cUCTEMAa XHMHUYECKHUX DJIEMEHTOB
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. . MenneneeBa. CTpoeHHE aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, KaJIWs, KAIbLHS U UX COCAUHEHHUN B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [lepnomnyeckoil cUCTeME U CTPOCHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUABl XHUMHYECKOW CBsI3U. THIBI KPUCTAUIMYECKHX
pEmIETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKOMN PEIIETKH U BUA
XUMHUYECKOU CBSI3H. *

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEMIECTB (MEXIyHAPOAHAS U
TpUBHAJbHAs). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KilaccaM
HEOPTraHUYECKUX COEAUHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanuss XuMHUYECKUX peakui Mo pa3IudHbIM MPU3HAKaM (10 YHUCITY U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCJICHUS XHMHYECKUX DOJIEMEHTOB, *H0 00paTUMOCTH, MO Y4YaCTHUIO
Katanuzatopa).® DOK30- M JSHAOTEpPMUYECKHE peakuuu. *TepMOXUMHYECKHUE
ypaBHEHHUS. *

*[loHsiTHE O CKOPOCTHM XUMHUYEeCKON peakuuu. lloHstne 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakuusx. [IoHATHE O TOMOTE€HHBIX U TE€TEPOreHHBIX
peakuusx. [lonsiTue o xumMuueckoM paBHOBecuH. CMEIIEHNE XUMHYECKOTO PABHOBECHS.
@akTopbl, BAUSAIOIINE HA CKOPOCTh XMMHUYECKON PEaKIMU U MOJO0KEHUE XUMHUYECKOTO
paBHOBecus. *

OKHCIINTENPHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuu. CoCTaBIICHHE YPAaBHEHUI OKUCIUTEIIBHO-
BOCCTAaHOBUTEJbHBIX PEaKLUH C UCTIONb30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopust 2MEKTPOIIUTUYECKON JUCCOLMALMHU. DJIEKTPOJIUTUYECKAs ITUCCOLMALNS.
DJEKTPOIUTBI U HEdNEKTPOJIUThl. KaTHOHBI, aHMOHBI. *MexaHu3M AUCCOLUALIU
BEIIECTB C PA3JIMYHBIMU BHJAMM XHMHYECKOW CBsA3U. lloHsTHE O creneHu
auccouuanuu.™ CuibHbIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun nonHoro oOMeHa. Y cClIOBUS MPOTEKAHMS PeaKUUid MOHHOTO OOMeHa 10
KoHIa. [losmHbIE M COKpaIIEHHBIE HOHHBIE YPABHEHMS pEAKLINNA. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIe B CBET€ NPEACTABICHUA OO0 3JIEKTPOJUTUUYECKON
nucconmanun. Cpena pactBopa. KadyecTBEHHBIE pEAKIMM HA KATHOHBI U AHUOHBI:
XJopua-, OpoMun-, uoaua-, cyibdar-, KapOoHaT-, CWIMKaT-, (ocdar- aHUOHBI,
TUAPOKCUJI-MOHBI; KaTUOHBI aMMOHMS, MarHusi, KaJiblUs, adlOMUHUL, kene3a (2+) u
(3+), Mmenu (2+), mMHKA, IPUCYTCTBYIOIINE B BOJHBIX pACTBOPAX.

XHWMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHUE C MOJEISMH KPUCTAIUITMYECKUX
PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB M HEMETAJJIOB (rpadura M anMasa),
CIIOKHBIX BEIIECTB (XJopuJa HATpus); MCCIEIOBAHUE 3aBUCUMOCTH CKOpPOCTH
XUMHYECKOW pEaKIMU OT BO3JIEHCTBHS pa3IM4YHBIX (aKTOPOB; HCCIIEIOBAHUE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLIECCA JUCCOLUUALIMM KUCIIOT, IEN0YEH U
cojieii  (BO3MOXXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); MPOBEACHHE  OIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKU TPOTEKAHMS pPEaKIMid HOHHOTrO oOMeHa (0Opa3oBaHHUE
OCaJIKa, BBIICJICHHUE raza, 00pa30BaHHUE BOJIbl); OMbBITOB, WILTIOCTPUPYIOUIMX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakuuu  pasyIoKeHHs,
COEIMHEHHUS); paclo3HaBaHWE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KaueCTBEHHBIX
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pCaKHI/Iﬁ Ha MOHBI; PCIICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4.

HeMmeramibsl 1 X coequHEHUs

OOmast  xapaktepuctuka rajgoreHoB. (OCOOCHHOCTHM CTPOEHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa HAa NMpPHUMEpPE XJopa (B3aUMOJEHUCTBUE C
METaljlaMH, HEeMeTallaMd — BOJAOPOJAOM U  KHCIOpOAOM, *memoyamu™).
XnopoBogaopo. ComnsiHas KUCIOTa, XUMUYECKHUE CBOMCTBA, *MoydyeHue™®, mpuMeHeHHeE.
* JleficTBHE XJI0pa M XJIOPOBOJOPOJa HA OPraHU3M uenioBeka.™ Bakneiime Xiaopuabl U
UX HaXOXKJICHUE B MPUPO/IE.

Oo6mast xapakrepuctuka 53jeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHUCJIOPOJIa U Cepbl. XapaKTEepHbIC CTEIIEHNU OKUCIICHUSI.

Crpoenue u (pu3MuUeCKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa U CEPHI.
AnnotponHble MOAM(HKAIMK KHCIOpOoAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbl
(B3amMopeiicTBHEe *C HeMeTalulaMu™ — BOJAOPOJAOM U KHUCIOPOJOM, METaJlIaMH,
*KOHLIECHTPUPOBAHHBIMU A30THOW U CEepHOM Kuciaoramu).* CepoBOAOPOM: CTPOECHHE,
(¢u3nUecKue U XMMHUYECKHUE CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxkcunpl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTta: Gu3ndecKue
U XUMHUYEeCKHMe cBoMcTBa (0o0mme u crneuuduueckue). Conm CepHOM KUCITOTHI,
KaueCTBEHHAas peakiys Ha cynb(aT-uoH. CepHucras KucioTa. *XuMHUYECKHe Peaklnu,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHUCIOTHL ™
HaxosxeHue cepsl 1 €€ coelMHEeHM B ipupoe. [IpuMeHenne ceprl U ee COeAMHEHUH B
ObITYy M B MPOMBILUIEHHOCTH. *XHMHUECKOE 3arpsA3HEHHUE OKpYy)Karolled Cpelbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparieHus.

OO6mast xapakTtepucTuka osneMeHToB VA-rpynnbl. OcCoOEHHOCTH CTpOeHUs
aToMOB a30Ta U (pocdopa, XxapakTepHbIe CTEIIEHU OKUCIEHUS.

A30T, pacmnpocTpaHeHHe B Mpupoje, (U3NYECKHME U XUMHUYECKHE CBONCTBA
(B3aMMOJEHCTBUE C METAJUIaMUM M HEMETaulaMH - KHUCJIOPOJAOM M BOJOPOAOM).
KpyroBopor azora B mnpupoae. AMMUaK: (U3NYECKHE M XUMHUYECKHME CBOMCTBA
(OKHCIIEeHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHHe™ U MpUMEHEHUE.
Conm aMMOHUS: COCTaB, (U3NYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICMCTBUE CO IMIEJIoYaMHu), NpuMeHeHue. KayecTBeHHas peakluss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3NYecCKue W XMMHYECKHEe CBOMcCTBa (oOmue u
cnenupuueckne), *nomydenue.®* Hwutparbl (paznoxeHue). A30THUCTasi KHCIOTA.
Hcnonb30oBaHne HUTPATOB MU COJICH aMMOHHS B KayeCTBE MHUHEPAJIbHBIX yI0OpEHHUM.
*XUMUYECKOE 3arpsi3HEHUE OKPYKaIoIIeH Cpelbl COSAMHEHUSMHU a30Ta (KHCIIOTHbBIE
JOXIH, 3arpsi3HEHUE BO3/1yXa, TOYBHI U BOJOEMOB). ™

dochop, *ammorponusie Moaudukamuu docdopa,* Guznueckrue U XUMUIECKUE
CBOMCTBa (B3aMMOJCHCTBUE C MeETaJJIJaMU, HEMETaJUlaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Oxcupa docdopa (V), oprodochopHas KucioTa:
¢du3nueckue M XUMUYECKHE CBOMCTBA, *mnonydenue.* *[loHsiTme O MHHEpaIbHBIX
ynoOpenusix: HuTpathl U docdarsl. [loHaTHE 0O KOMIIEKCHBIX yaoOpeHusx.* OOrias
xapakTepucTka 31eMeHToB [VA-rpymnmbsl. OcoOeHHOCTH CTPOEHUsI aTOMOB yriepoja 1
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KpeMHHUsA. BaneHTHOCTb M XapaKTepHbIE CTENEHW OKUCIEHHS aTOMOB YIJIEpoAa H
KpeMHHus. PacipocTpanenue yriieposia B IpUpoJIe, XapaKTEPHbIE CTENEHN OKUCIICHHUS.

Yrnepon, amnorponHbie Moaudukauuu (rpadur, anmasz), ¢GuzMUECKUe u
XUMUYECKME CBOWMCTBA TMPOCTBIX BEIIECTB (B3aMMOJEWCTBHE C  METaJIaMH,
HEMeTaJlJIaMH, *KOHLIEHTPUPOBAHHBIMU a30THOM M CEpHOU KuciaoTamu)*. AncopOrusi.
Kpyrosopot yriepona B npupozae. OKcuabl yriepoaa, ux (GuU3NYecKue U XUMHUYECKHE
CBOWCTBA, IIOJIyYEHHE W NIPUMEHEHHME, JCHUCTBHE HA  OPraHU3M  4YEJIOBEKA.
*DJxoyoruueckue MpoOJeMbl, CBsi3aHHBbIE ¢ okcugoMm yriaepona(lV); rumoresa
rJ100aJbHOTO MOTEIJICHUSI KJIMMaTa; MapHUKOBBIN 3 dexT.® YronpHas KucioTa U €€
cold, MX (uU3MYecKkne W XHUMHUYECKHE CBOWCTBa, *MOJydyeHHUE U TpUMEHeHue.™*
KauectBennas peakius Ha kapOoHaT-uoHbl. Mcmosib3oBaHue kapOOHATOB B OBITY,
MEJUIMHE, MPOMBIIIJICHHOCTH U CETbCKOM XO035UCTBE.

OO6mue mpenctaBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHMSI OPraHUYECKHX
COCIMHEHHUI yriepojaa (Ha MpUMepe METaHa, 3TUJIEHA, HTaHOJa, YKCYCHOW KHCIOTHI.
*Ux coctaB M xuMmHuueckoe cTpoeHue. Kiaccudukanus OpraHUYeCKUX BeEmIecTB.™
[lonsiTue 0 OMOJOTrMYECKH BaKHBIX BELIECTBAX: XUpPAX, OEJKaxX, yriieBoJax — M HX
pOJI B JKU3HU 4eJoBeKa. *MarepuaibHOE €AMHCTBO OPraHUYECKUX M HEOPraHUYECKHUX
COEIMHEHUH. *

Kpemuuii, ero ¢usmyeckne © XMMHYECKHME CBOMCTBa (HAa THpUMeEpe
B3aUMOJICHCTBUS C METaVlaMH M HEMETaUlaMH), *moiydyeHue® H NpUMEHEHHE.
*CoeauHeHnus kpeMHus B npupoje. Oomue npeacrasienus o6 okcuae kpeMuusa(IV) u
KpeMHueBOM kucinore. CUIMKaThl, PU3NYECKUE U XMMUUYECKHUE CBOMCTBA, NOJyUYEHUE U
IpUMEHEHHEe B  OBITy, MPOMBIIUIEHHOCTH (B  MEAMIMHCKOW, 3JIEKTPOHHOM,
CTPOUTEIBHOW M JAp.). BaxHeilme CTpOUTENBHBIE MAaTepUaibl: KEpaMHKa, CTEKIIO,
LIEMEHT, OETOH, XKeye300eToH. [Ipobrembl 0e30macHOr0 UCHOIB30BAaHUS CTPOUTEIBHBIX
MaTEepUajoB B MOBCEAHEBHOM KU3HU. *

XHUMHUYECKUN DSKCIEPUMEHT: HM3y4YeHUEe OO0pa3lioB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJISHOW KHCJIOTHI; IPOBEICHHE KAUECTBEHHBIX PEAKUUU Ha XJIOPUA-UOHBI U
HaONIOZIEHUE MPU3HAKOB HX TNPOTEKAHUsS; OMBITHI, OTpaXaroume Q(U3NYECKue u
XUMUYECKHE CBOMCTBA TajJOr€HOB M MX COEAUHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPHUAJIOB); O3HAKOMJICHME C oOpa3llaMu  XJIOpUJIOB  (TajJOTeHUIOB);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COCIMHEHHSIMHU (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAJIOB); HAOIIOJIEHUE Mpoliecca OOyINIMBAaHMUS caxapa IMoJ JAeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, U3YUYEHNE XUMUUYECKUX CBONCTB pa30aBIeHHOM
CEpHOM KHCJIOThI, MPOBEJCHNE KaUeCTBEHHOW peakluu Ha CyJib(aT-uoH U HaOII0IeHHE
MpU3HaKa e€ MPOTEeKaHus, O3HAKOMJIEHUE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, ¢hocdopa
U UX COEIMHEHU (BO3MOXKHO MCIOJIb30BAHHUE BHIeOMATEpUasoB), 00pa3liaMy a30THBIX
u pochopHbIX ynoOpeHuii; moJydeHrne aMMraKka U U3y4eHHe ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX peakIMil Ha MOH aMMOHHUA U pocdaT-uoH U M3ydeHHe MPHU3HAKOB UX
IIPOTEKAaHUsA, B3aUMOJEUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO
(BO3MOXHO HCIIOJB30BAaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIeNIEH KPUCTATUIMUECKUX
peméToK anMasa, rpaguTa; O3HAKOMJIEHHWE C IMPOIECCOM anCcOpOLUHU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOras3a; MOJyYEHUE
YIJIEKUCIIOrO Ta3a U M3y4YeHHE ero CBOWCTB; MPOBEJECHUE Kauye€CTBEHHBIX pEaKkIui Ha
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KapOOHAT- U CHJIMKAT-UOHBI M M3YyYE€HHE MPU3HAKOB MX MPOTECKAHMS; 03HAKOMIICHHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIIJIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 10
TeMe «BakHelIre HeMEeTAJUIBI U UX COSTUHEHUS)).

MeTanibl 1 X COETUHEHUS

OOmias xapakTepUCTHUKAa XUMHUYECKHX 3JE€MEHTOB — METANIOB Ha OCHOBAaHUU
ux  nojoxeHus B llepuonnueckoil ~ cucTeMe  XMMHYECKUX  DJIEMEHTOB
. . MenaeneeBa u ctpoeHust atoMmoB. CTpoeHre MeTaJUIOB. MeTtannuueckas CBsI3b U
METAJUINYECKAs] KPUCTAIIMYECKasd PEHIETKA. DJIEKTPOXUMHUYECKUN Psii HANPSIKEHUM
meTauioB. dusnueckue M XUMHUYECKHE CBOMCTBA METAIIOB (B3aMMOJCHCTBUE C
KHCIIOPOJIOM, BOAOM, Kuciaoramu). *OO01ue cnocoOsl noiayuenus metamios. [lonarue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBsl (CTalb,
YyTyH, AIOPATIOMUHHMI, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[lenounble MeTamibl: MojokeHue B Ilepuonnueckoi cuUCTEME XUMHYECKHX
anemeHToB J[. WM. MengeneeBa; crtpoenue aromoB.  Haxoxnenue B mnpupoze.
du3znyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCUAbl U
TUAPOKCUJIBI HATPUSA U Kaius. [[puMeHeHre meoYHbIX METaNIOB U UX COEAMHEHUH.

[Ilenoyno3emenbHbIE METAaJLIbI MarHui 5 KaJIbIHM: MOJIOKCHUE
B [lepnonnueckoit cucreme xumudeckux anemeHToB J[. M. MenneneeBa; crpoeHne ux
aTOMOB; HaxoxjaeHue B mnpupoae. dusmyeckne U XUMUYECKHE CBOWCTBA MarHusi M
Kanplus. BaxHeiue coequHeHust Kanblus (OKCHI, TUAPOKCUM, conn). *JKEcTkocTh
BOJIbI U CITOCOOBI €€ yCcTpaHeHUs. *

AnroMUHMIL: TIOJIOKeHHME B lleprMoanyeckod cucTeMe XUMHUYECKUX 3JIEMEHTOB
J. . MeHnneneeBa; CTpOCHHE aroMa; HaxoxiaeHue B npupone. Dusmueckue u
XUMHUYECKHE CBOMCTBA allOMHHMs. AMQOTEpHbIE CBOWCTBA OKCHUIA M TUAPOKCUIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ileppoamyeckoil cHUCTEME XUMHUYECKHUX 3SJIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aToMa; HaXOXKIECHHE B mnpupone. dPusznueckue u
XMMHUYECKUE CBOMCTBA Kelie3a (B3aMMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxkcupael, runpokcuasl u comu skenesa(ll) w kemesza(Ill): cocraB, cBolicTBa U
*nonydenue.*

XHUMHUYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 0Opa3llaMH METauIOB U CIUIABOB,
uX (PU3NYECKUMHU CBOMCTBAMU; U3YUEHHE PE3YJIHTATOB KOPPO3UHU METAIIOB (BO3MOKHO
MCIIOJIb30BaHUE BUJEOMATEPHATIOB), OCOOEHHOCTEN B3aMMOJICHCTBUS OKCUAA KabLIUA U
HaTpus C BOJOM (BO3MOXKHO UCIOJb30BAaHUE BHJIEOMATEPUANIOB); HCCIEIOBAaHUE
CBOMCTB JKECTKOW BOJBI; MpOLECCAa TOpPEHUs JKele3a B KUCIOpoAe (BO3MOKHO
HCIIOJIb30BaHME BUIEOMATEPUATIOB); IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HA
WOHBI (MarHus, Kajublus, amtoMuHusi, uuHka, xenesa(ll) u xeneza(Ill), menu(Il));
HaOJIIOZICHUE U OMKMCAHKE MIPOIIECCOB OKPANIUBAHUS IJIAMEHA MOHAMH HATPHS, KIS U
KaJIbLiMs (BO3MOYKHO HCIIOJIB30BAHME BHJIEOMATEPHANIOB); UCCIEIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHMS M TUIPOKCUAA IIMHKA; PEIICHUE SKCIEPUMEHTATbHBIX
3az1a4 o reme «BakHelie MeTajuIbl U UX COeIUHEHUSY.

XUMHS ¥ OKpYy>Karolas cpeaa

14



*HoBble MaTepualipl U TEXHOJOTMH. BemiecTBa M marepualibl B IOBCEIHEBHOM
KU3HU 4YEJIOBEKa. XHMHS M 310pOBbE. be3omacHOe HCIOIB30BAHUE BELIECTB H
XUMUYECKUX peakuud B ObiTy. IlepBas mnomomp 0Opu  XHMHYECKHX  OXOrax
U oTpaBieHusaX. OCHOBBI 3KOJOTHYECKON TPaMOTHOCTH. *

*XuMuUeckoe 3arps3HeHHe OKpysKarolell cpenbl (TmpeaenbHas IOMyCcTUMAas
koHueHTpauus BemecTB — [IJIK). Pons XxumMuu B pelieHnn 3K0J10rH4ecKkux npoosiem. *

*[IpuponHble HMCTOYHUKH YTJIEBOJAOPOJOB (yrojib, MPHUPOAHBIN Ta3, HedTb),
IOPOAYKTHI UX NIEpepabOTKH, UX POJib B OBITY M IPOMBIIIJIEHHOCTH. *

XUMUYECKUI HKCHEPUMEHT: M3y4eHHE 00pa3lloB MaTepHalOB (CTEKIIO, CILIABBI
METAJIJIOB, IOJIMMEPHBIE MaTepHalbl). ™

MeXnpeMETHBIC CBSI3U

Peanm3amuss MeEXNpeIMETHBIX CBS3ed TpU M3YyYeHWH XUMUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJB30BaHMUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK ¥ TOHSTHUMN, SBISIOMIMXCS CUCTEMHBIMHU ISl OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIE TOHATHSA: HAy4YHBIA (aKT, THUIOTE3a, 3aKOH,
Teopusl, aHAJIU3, CUHTE3, KIacCUPUKAIMs, TIEPUOANIHOCTD, HAOIIOIEHUE, SKCTICPUMEHT,
MOJICTTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MAPHUKOBBIM 3(PQEKT, TEXHOIOTHS,
MaTEepUabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI,
Pa0aKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUI 3aps], MPOBOJHUKH, MOITYIPOBOAHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BEILIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTaNIMYecKass pemérka, CIUIaBbl, (pU3MUECKUe
BEJIMYMHBI, €AUHUIIBI HM3MEPEHUs, KOCMHMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3.BI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIxaHue, Ouocdepa, H3KOCUCTEMA, MHUHEPAIbHbIC
yA0OpeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOTIaeMble, TOTUTMBO, BOJHBIE PECYPCHI.

IIJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEGHOI'O ITPEJIIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUIA

B uenom pesynbTathl ocBoeHusi oOyuwaromumucs ¢ 3IIP ydyebHOro mpeamera
«Xumus» JOKHBI COBMAJNaTh ¢ pesyipraTamu dDenepanbHoi paboueld MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAUMMBIMU SIBJISIFOTCSL:

JIMYHOCTHBIE PE3VJIbTATAI:

JInyHOCTHBIE  pe3yibTaThl  OCBOEHHS  MPOrpaMMbl  OCHOBHOIO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCA B XOA€ OOYUYEeHHMs] XUMHUU B €IUHCTBE Y4YEOHOU U
BOCIIUTATEILHON JEATEIbBHOCTH B COOTBETCTBUH C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHATHIMU B

O6LH€CTB€ [npaBuJIaMld KW HOPpMaMM IIOBCACHHA U CHOCO6CTBYIOT mnponeccam
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CaMOMO3HAHUSs, CAMOPA3BUTHUS U COLIMATIM3AIIMHN 00YUYarOIIUXCS.

JInyHOCTHBIE pe3ybTaThl OTpaXKaroT TOTOBHOCTH 00y4aromuxcs
PYKOBOJICTBOBAThCA CUCTEMOU MO3UTHUBHBIX IEHHOCTHBIX OPUEHTAIIMN M PACIIUPECHUE
OMbITa ACSATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTUYECKOr0 BOCIIUTAHNUSA:

LHEHHOCTHOTO OTHOLIEHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
HAay4yHOMY HaCIEIUI0, TOHMMAHHUS 3HAYEHHUS XUMHUYECKOM HAyKu B IKU3HU
COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTH BIAJETh JTOCTOBEpHON uHMOpMaiuen o
NEPENOBBIX JIOCTHKEHHUSIX M OTKPBITHUSIX MHPOBOM W OTEYECTBEHHON XUMUHU,
3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 00I1IEeCTBa;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:

MPEACTABICHUSI O COLHMAIBHBIX HOPMAaX M MPaBWIAX MEXIUYHOCTHBIX
OTHOUIEHUN B KOJUIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-UCCIEA0BATEIbCKOM, TBOPUECKON M APYIMX BHUAAX JAESITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPU BBHINOTHEHUH YUEOHBIX,
MIO3HABATEJIbHBIX 3a/lay, BBINOJIHEHUM XUMHUYECKUX 3KCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHUSI K B3aMMOINOHMMAHHIO U B3aMMOIIOMOILM B IpoLEcce
ATOM y4eOHOW IEesATENbHOCTH, TOTOBHOCTH OLICHHBAaTh CBOE IOBEJIECHHWE W TMOCTYIKH
CBOMX TOBApHUILEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN MMOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO TTO3HAHUS:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKON pEaKlMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABJISIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOW KapTUHBI MHpA, MPEJCTaBIeHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS ITPUPOBI, B3aUMOCBA35AX YEJIOBEKA C IPUPOJHOMN Cpesoil, O
pPOJIM XUMUH B TO3HAHUU ATUX 3aKOHOMEPHOCTE;

MO3HABATEJbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHHUU IO
XUMUU, HEOOXOIUMBIX ISl OOBICHEHUSI HAOJI01a€MBIX MPOIECCOB U SIBICHUMN;

MO3HAaBaTENbHOM, MH()OPMAIIMOHHOW W YUTATENbCKOW KYJIBTYphl, B TOM YHCIIC
HAaBBIKOB CaMOCTOATEIbHON PabOThI ¢ YYEOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATypOH,
JTOCTYITHBIMU TEXHUYECKUMH CPEICTBAMU UH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIbCKON JACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH M YPOBHS OOYUECHHS B JaJIbHEHUIIIEM;

4) popMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHSI K CBOEMY 3/10POBBIO,
YCTAaHOBKHU Ha 370POBBIN 00pa3 »KU3HH, OCO3HAHUS MOCIEACTBUN U HEMPHUSTUS BPEIHBIX
MPUBBIUCK  (YMOTPEOJICHUST aJKOTONs, HAPKOTUKOB, KYpPEHHUsS), HEOOXOIUMOCTH
coOMI0/IeHrs TpaBuil 0€30MacHOCTH TPH OOpAIIeHUH ¢ XUMHUYECKUMHU BEIECTBAMH B
OBITY U peabHOM )KU3HH;

5) TpyAOBOTO BOCIIUTAHMUSL:

MHTEpeca K MPaKTUYECKOMY HM3y4eHHIO npodeccuil U Tpyla pa3jiudHOro poja,
YBaXEHUE K TPYAYy U pe3yJbTaTaM TPyAOBOW IESATEIBHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUM MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WHIWBUIYaJIbHON
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TPAGKTOPUM TPOJOJDKEHUST 00pa3oBaHMs C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCIEUTHON
pOo(eCCUOHATTEHON JIEATETLHOCTH W Pa3BUTHUS HEOOXOIUMBIX yYMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCHOHATBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

AKOJIOTUYECKHU I1€JIeCO00Pa3HOr0 OTHOIICHUSI K MPUPOAE KaK UCTOUHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS, TIOHUMAaHUS [IEHHOCTH 3I0POBOTO U 0€30MaCHOTO
oOpaza J>KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (u3nueckoMy U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHUs IIEHHOCTH COOJIIOJICHUS IIpaBUil 0€30MacHOIo
MOBEJICHUsI TTpY paboTe C BEIIECTBAMH, a TAK)KE B CUTYalLMsIX, YTPOXKAIOIIUX 37I0POBBIO
1 KM3HU JII0JICH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, MOJydaeMble MPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1a4d, CBSI3aHHBIX C OKPY’KaIOIIeH MPUPOJHOU CPEOi, MOBBIIIEHUS YPOBHSA
AKOJIOTMYECKON KYJbTYphbl, OCO3HAHHUS TIJIOOAJBLHOIO XapakKTepa HKOJOTHYECKHUX
po0JieM U MyTeH X pelieHus MocpeICTBOM METO/I0B XUMHUH;

HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B IMO3HABATEIILHOM,
KOMMYHHMKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe pe3yJbTaThl OCBOSHWS 00pa30BaTEbHON MPOTPaMMBI  TIO
XUMHUHU OTPKAIOT OBJIAJICHHE YHHUBEPCAITBHBIMU ITO3HABATEIHLHBIMH JACHCTBUSAMHU, B TOM
qHCIIe:

1) 6a3oBbIe JJOTUYECKUE ACHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHM;

OCYIIIECTBJIATh CPABHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIICCTB 0 33/ IaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OTepaIui;

CTPOUTh  JIOTUYECKOE  CYXKJIEHUE TIOClie  MPEABAPUTEIILHOTO  aHaju3a,
BKJIFOYAOIIEE YCTAHOBJICHNE TPUUMHHO-CIIC/ICTBEHHBIX CBSI3EH

co3/aBaTh, MPUMEHSTh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIbI, MOJCIIA U CXEMBbI
JUTSI pelieHusl y4eOHBIX U TTO3HABATENbHBIX 33/1a4 C TTIOMOIIBIO Me/1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKHX TIPOLIECCOB M  HX
MOCJIC/ICTBUSI;

2) 0a30BbIe UCCIIETOBATEIIbCKUE ICHCTBUS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOKHBIN AKCIIEPUMEHT,
JUTSl YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPHUYNHHO-CIICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOMH;

C TIOMOIIBIO TIEAAarora WM CaMOCTOSITENBHO (GOpMyIHpOBaThH OOOOIICHUS W
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEICHHOTO HAOIOICHUS, OITBITA;

3) pabora ¢ unbopmarmei:

BBISIBIIATH JNePUIIMTHI MHPOpPMAIIUU, AHHBIX, HEOOXOIUMBIX IJISi PEIICHHS
MMOCTaBJICHHOM 3aJ1a4H;

npeoOpa3oBeIBaTh WHGOPMAIIUIO U3 OJHOTO BHUJA B APYrou (TabIuIly B TEKCT
H 1Ip.);

UCKAaTh WK OTOMpaTh MH(POPMALMIO WA JAaHHBIE W3 UCTOYHHKOB C YYETOM
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NpenoKeHHON yueOHOM 3a/1auM U 3aIaHHBIX KPUTEPUEB.

OBnaseHre YHUBEPCATHLHBIMU YUCOHBIMH KOMMYHUKATHBHBIMU ICUCTBUSIMU:

OpraHU30BEIBATh y4eOHOE B3aMMOJICHCTBHE B TPYIIE (OMpeaeisaTh o0mue e,
pacnpeeNaTh POJH, JOTOBAPUBATHCS APYT C APYTOM H T. 1.).

C TIOMOIIIbIO TIEIarora WM CaMOCTOATEIBHO COCTABJIATH YCTHBIC W MHUCHhMEHHBIC
TEKCTBI C WCTOJB30BAaHUEM WILTIOCTPATUBHBIX MAaTEpPUATIOB U1l BBICTYIUICHUS TIEPE.
ayJIUTOPUEH;

OpraHU30BbIBaTh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHUTENIEM M CBEPCTHUKAMU; pabOTaTh WUHIMBHUIYAIbHO W B TPYIIIE: HAXOJIUTH oOlIee
pelieHre M pazpemarb KOH(MIMKTHL Ha OCHOBE COIJIACOBAHMS IMO3UIMK W yueTa
HUHTEPECOB; POPMYJIHPOBATH, APTYMEHTUPOBATh U OTCTAUBATh CBO€ MHEHUE;

OILICHMBATh KAYECTBO CBOETO BKJIa/ia B OOUIUI MPOAYKT, IPUHUMATh U Pa3JIeisaTh
OTBETCTBEHHOCTH M MPOSBIISATH TOTOBHOCTH K MTPEAOCTABICHUIO OTYETA IEepe] TPYTITION.

OBnazicHNEe YHUBEPCATHLHBIMU YUSOHBIMH PETYIISATUBHBIMU JCHCTBUSIMH:

oOHapy»xuBaTh U (OpMYyIHpPOBaTh YyueOHYIO MPOOJIEMY, OMNPENCTATh IIEJb
y4eOHOU NesITENbHOCTH;

BIAJCTh OCHOBAMH CAMOKOHTPOJIA, CaMOOIICHKW, TIPHHATHS PEIICHUA U
OCYIIECTBIICHUSI OCO3HAHHOTO BHIOOPA B Y4eOHOM 1 MO3HABATEIBHON IEATEILHOCTH;

COOTHOCHTh CBOWM JEHCTBHS C IUIAHUPYEMBIMH Ppe3yJbTaTaMU, OCYIIECTBIISATH
KOHTPOJIb CBOEW JIEATENIbHOCTH B MPOIECCE JOCTHXKEHHUS pe3yJbTaTa, OMNpeeisTh
CIOCOOBI ICUCTBUI B paMKaX MPEIOAKEHHBIX YCIOBUM U TpeOOBAaHUN, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C U3MEHSIOIICHCS CUTYallUEeH;

JIaBaTh aJICKBaTHYIO OLICHKY CUTYaIluu U MpeJjiarath IjiaH €€ N3MEHEHUS,

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4EOHOU
3a/1auu;

MOHUMATh TPUYHUHBI, TI0 KOTOPHIM HE OBUT JOCTHUTHYT TpeOyeMbIil pe3ysbTar
JESATETBbHOCTH, OMPENCIATh TMO3WTHUBHBIC W3MEHEHWS W HAmpaBlICHUs, TpeOyromme
nanbHeuen padboTsl;

OCO3HAaHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, €T0 MHEHHUIO.

ITPEAMETHBIE PE3VJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOEHUIO 00S3aTENBHOIO COAECpKAHMS,
YCTaHOBJICHHOr0 AaHHOW PenepalibHOM paboueid mporpamMMmoid, BBIACIAIOT: HAy4YHbIE
3HAHUS, YMEHHMS W CHOCOOBI JAeWcTBUH, crnenuduyeckue s y4eOHOro mpeamera
«Xumus», BUAbL AEATENBHOCTUA MO MOJYYEHHIO HOBOTO 3HAHHUA, €r0 MHTEpIpETalH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTyalUsX:

NPEACTABICHUE O 3aKOHOMEPHOCTSX W TO3HABAEMOCTH SIBICHHM MPUPOIBI,
NOHMMAaHHE OOBEKTUBHOM 3HAYUMOCTH OCHOB XHMHUYECKOM HAyKd Kak oO0jacTu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, KOMIIOHEHTAa OOIIeH KyJIbTypbl U MPaKTUYECKOU
JESITeIbHOCTH 4YeJIOBEKa B YCIOBHUSIX COBPEMEHHOTO OOINECTBA; MOHMMAaHHUE MECTa
XUMUU CPENIU JPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMM IMOHATHUMHOIO aIIapaTa U CUMBOJIMYECKOrO S3bIKA XUMUHU
11 COCTaBJIeHUs (POPMYJT HEOPTaHUYECKHUX BEUIECTB, YPABHEHUN XUMHUECKUX PEaKIIHii
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(c omopoil Ha aJropuTM YUYeOHBIX JEWCTBUM); BIAJEHUE OCHOBAMHM XHUMHYECKOU
HoMeHknaTypbl (IUPAC u TpuBManbHOM) U yMEHHE HMCIHOJIB30BATH €€ JJISl PEIICHUs
y4eOHO-TI03HABATENBHBIX 33J1ad C MOMOIIBIO YUUTENS; YMEHHUE HCIOIb30BaTh MOJICIH
I8 OOBSICHEHHSI CTPOCHHS aTOMOB M MOJIEKYJd II0 aJIrOpuTMy C OINOpOM Ha
OTIPEICIICHHUS;

MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHUE C MOMONIBI0 YUUTEIs
MIPUMEHSTh CUCTEMY XMMHUUYECKUX 3HAHWM JJisI YCTAaHOBJICHUS B3aUMOCBSI3EM MEXIY
U3YYECHHBIM MAaTE€pUAIOM M MpPHU MOJIYYCHHH HOBBIX 3HAaHMI, a TaKKe B IpoLeEcce
BBITIOJIHEHUS YYEOHBIX 3aJaHUd W Tpu paboTe C UCTOYHHUKAMHU XHUMHYECKOU
uH(pOpMaIK, KOTOpasi BKIIIOYAET:

BAKHEUIINE XMMHYECKUE TOHATUA: XUMHUYECKUU DSJIEMEHT, aTOM, MOJIEKYJIa,
BEILIECTBO, IPOCTOE W CJOKHOE BEIIECTBO, OAHOPOAHAS W HEOJHOPOJHAs CMECh,
OTHOCHUTEJIBHBIE aTOMHAasi W MOJEKYJSIpHAs Macchl, KOJHMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHss),
XUMUYECKasi PpEeaKIHUs, pPEaKklUH COCAUHCHUS, PEaKIUH Pa3JIOKEHUS, PEaKIUU
3aMelIeHUs, peaklui oOMeHa, TErIoBOM A(DPEKT peakinu, 3K30- U IHIOTEPMUUYECKUE
peakIuu, pacTBOP, MaccoBas JI0Js XMMHUYECKOTO JIEMEHTa B COCIUHEHHUH, MaccoBas
JI0JIsI ¥ TIPOLICHTHAs! KOHILIEHTPAIIMs BEIIECTBA B paCTBOPE, PO aTOMa, dJICKTPUUCCKUMA
CJIOM atoma, aTOMHas OpOWTalb, paguyC aToma, BaJCHTHOCTh, CTEMEHb OKHUCJICHUS,
XUMUYECKasi CBSI3b, DJIEKTPOOTPHULIATEIILHOCTD, MOJIAPHAS M HEMOJSpHAs KOBaJCHTHAs
CBS3b, MOHHAsI CBSI3b, METAJUIMUECKas CBs3b, KPUCTAUIMYECKas pelieTka (aToMmHas,
MOHHAs, METaJUIMYeCKas, MOJICKYJsIpHasi), MOH, KAaTHOH, aHWUOH, AJIEKTPOJUT U HE
ANIEKTPOJUT,  DJICKTPOJIUTHYECKAss  JUCCOIMAIUs, pEaklud HOHHOrOo  OoOMeHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAaKIUU, OKUCIUTEIb U  BOCCTAHOBHTEID,
OKHCJICHUE W BOCCTAHOBJIEHUE, JJIEKTPOJIU3, XUMUUECKOE paBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW PpEaKIUuu, KaTajau3aTrop, MpeAesIbHO
nomyctumas konuentpauus (I1J1K), koppo3us MeTasioB, CIIaBhI;

OCHOBOTIOJIAra0IINE 3aKOHBI XUMUU: 3aKOH COXpaHeHHUs Macchl, [lepuonnueckuit
3akoH J[. 1. MeHeneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOraJipo;

TEOPUU XUMHUU: AaTOMHO-MOJIEKYJISIpHAs TEOPHs, TEOPUsl DIICKTPOIUTUUYECKOU
JMCCOIMAIINM, a TaKKe MPEJICTABICHUS O HAYYHBIX METOJAaX IMO3HAHMS, B TOM UHUCIIEC
AKCIIEPUMEHTAIIbHBIX U TEOPETHUUECKUX METOJaX MCCIICIOBAHUS BEILIECTB M U3YUYEHUS
XUMHAYECKUX PEAKLINN;

MPEACTABICHUE O TEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKUX AJIEMEHTOB
(pamuyc aroma, J3JIEKTPOOTPUIIATETLHOCTH), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST d7eMeHTOB B [lepuonuueckoit cucreme (B MalbIX MepuUofax M TJIABHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHUS aTOMa; yMEHUE OOBACHSTH CBSA3b MOJIOKCHUS
sanemeHta B llepuonnueckoil cucTeMe C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHUS
aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij sjpa, 0o0IIee YHUCIO AJIEKTPOHOB),
pacripesieJieHueM 53JIGKTPOHOB IO JHEPreTUUYECKUM YPOBHSM aTOMOB IMEPBBIX TpeEX
MEPUOOB, Kalus U KaJIbIUs; KIAaCCU(DUIIMPOBATh XUMUYECKHUE PJIEMEHTBI ¢ OMOPON Ha
onpenesieHus: GU3NYECKOro CMbICiIa UGPOBBIX TAHHBIX IEPUOAUUECCKON TaOIHIIbI;

YMEHHE KJIaCCU(PUIIUPOBATH XMMUYECKHUE AJIIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA
U XUMUYECKHE PEaKIMU C OMOpPOMl Ha CXEMbI; ONpEeNesiTh BaJCHTHOCTh U CTEIEHb
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OKHUCJIEHUS] XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKOW CBSA3U U THUIl KPUCTALITUYECKOM
CTPYKTYPBI B COSIMHEHUSX, 3apsi] MOHA, XapaKTep CPEIbl B BOAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBaHWM), OKHCIUTEIh W BOCCTAHOBUTEIL II0 aJITOPUTMY YUYEOHBIX
JICUCTBUI;

YyMEHHE XapaKTepU30BaTh C OMOPOM Ha cXeMy (PU3NYECKHe W XUMHUYECKUC
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOJAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
dbocdop, cepa, XJIop, HATpUA, Kaaud, MarHud, KaJbIUH, ATIOMHHHHA, XEJIe30) M
CJIOKHBIX BEIIIECTB, B TOM YHCII€ UX BOAHBIX PACTBOPOB (BOja, aMMHUAK, XJIOPOBOIOPO/I,
CEpPOBOIOPOJI, OKCHJIBI M TUIpoKcu bl MetamwioB I - I[IA rpynn, amomunus, menu (1),
nuHka, xenesza (II u II1), okcunsr yrnepoaa (I u 1V), kpemuus (1V), azota u dhochopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yToJbHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMHUCHIBAThH C ONMOPOM Ha IJIaH U KIFOUEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOCHHUS TOCJE TMPEABAPUTEIHHOTO aHalIM3a MOJ PYKOBOACTBOM
mejgarora, NMPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT WX CBOWMCTB, BO3MOYKHOCTh
MPOTEKAHUS XUMUYECKHUX TMPEBPAICHUI B Pa3IMUHBIX YCIOBHUSIX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTaHM3M YEJIOBEKA U OKPYKAIOIIYIO TPUPOJHYIO CPELy;

YMEHHE COCTaBIATh MO O0O0pasily, CXeMe, aJIropuTMy Yy4eOHbIX JeHCTBUI
MOJICKYJIIPHBIC ¥ MOHHBIC YPAaBHEHUS PEaKIMi (B TOM YHCIIE PEaKInii HOHHOTO OOMeHa
U OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINN), WILTIOCTPUPYIOMNX XUMUYCCKUC
CBOMCTBA M3YUYEHHBIX KJIACCOB/TPyNNI HEOPraHWYECKUX BEIIECTB, a TaKkKe
MOATBEPKIAIOIINX T€HETUYECKYIO B3aUMOCBSA3b MEXKIY HUMU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYI0 U MOJSPHYIO MAcCChI
BEIIIECTB, MACCOBYIO JOJI0 XMMHUYECKOTO JJIEMEHTa B COCIUHEHUH, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOpE, KOJUYECTBO BEIIECTBA U €r0 Maccy, 00bEM Tra3oB ¢ ONMOPOM Ha
oO1mue hopMyJsIbl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM MPOJTYKTOB PEAKITUH C
OTIOpOM Ha 00pazell, arOPUTM YUEOHBIX JEeHCTBUM;

BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUSA (HAOJII0ICHUE, N3MEPCHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YYCHHH BEIICCTB M XHUMHYCCKUX SIBJICHUH C
OMOpOM Ha aJIrOpUTM YYEOHBIX JEUCTBHM; yMeHHE Cc(HOpPMYJIMpOBaTh MNpPoOJIEMy U
NPEIJIOKUTh MYTH €€ PEIICHHsS C TMOMOINBI0 TIearora; 3HaHHWE OCHOB Oe30macHOM
paboThl ¢ XWMHWYECKMMH BEIIECTBAMH, XHMHUYECKOW TOCYIOH M JIabopaTOPHBIM
00opyIoBaHUEM;

HAJIMYKUE MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHUS CIIETYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOICTBOM YUUTENS C OOCYXKIEHHEM IIjIaHa
PabOTHI UJIM COCTABIICHUEM TaOJIHIIBI:

W3Y4YCHUE U ONUCAaHNE (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C (PU3UMUECKUMHU U XUMUUYECKUMHU SIBJICHUSIMU;

OTIBITHI, MJUTFOCTPUPYIONTUE IPU3HAKH IMPOTCKAHUS XUMUICCKUX PEaKITUH;

U3yYEeHHE CIIOCOOOB pa3ieNieHus: CMeCeil;

MOJTyYeHHUE KUCIOPOa U U3YUCHHE €r0 CBOWCTB;

MOJTyYeHHUE BOJIOPOIa U U3YUCHUE €r0 CBOMCTB;

MOJTyYEHHUE YTJIEKUCIIOTO ra3a U U3y4YeHHE er0 CBOWCTB;
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MOJIy4YeHHE aMMHUAaKa U U3YyUYEHUE €ro CBOMCTB;

IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIICHHOW MAaCcCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA,;

UCCIIEIOBAaHUE M OIMCAHUE CBOMCTB HEOPTaHWYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

MpUMEHEHUE WHANKATOPOB (JaKMyca, METWIOpamka ©u (eHoadTanenHa) s
OTIpe/ICTICHUS XapaKTepa CpeJibl B paCTBOpPaX KUCIOT U IIETOUEH;

U3Y4YEHUE B3aUMOJICUCTBHS KHUCJIOT C MeETaulaMH, OKCHJIaMH METaJUJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMH;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOTO METajlla IPYTUM U3 pacTBOpaA COJIH;

UCCJIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U ITUHKA;

pelIeHre  OKCIEPUMEHTaNbHBIX 3a7ady 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCTUHECHUINY;

pelieHrne  AKCIEPUMEHTANBHBIX  3aJad Mo TeMe  «DIEKTPOIUTHYECKas
TUCCOITUAITHS;

peleHne HKCIEePUMEHTAIbHBIX 3a7ad Mo Teme «BakHeline HeMeTaulbl U uX
COCTUHECHHUSI;

pellieHrne SKCIEPUMEHTANBHBIX 3a7ad Mo TeMme «BakHelnnme MeTamisl U UX
COCTUHEHHUSI;

XUMHUYECKUE IKCIIEPUMEHTBI, WIUTIOCTPUPYIOIINE MPU3HAKUA MPOTEKAHUS PeaKui
MOHHOTO OOMEHa;

KAueCTBCHHbIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBIL:
xJjopua-, Opomua-, uoaua-, cyibdar-, Qocdar-, kapOboHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUJI-MOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajblus, aJTIOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), MHKA;

YMEHHE TPEACTaBIATh pe3yJlbTaThl OKCIEPUMEHTa B (QOpME BBIBOJOB,
J0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBIISITH SMIIMPUUECKUE 3aKOHOMEPHOCTH,

BJIaJICHUE TpaBUJIaMH 0€30MacHOTO OOpaIlEeHUs! C BEUIECTBAMH, UCIIOIb3YEMbIMU
B TIOBCEIHEBHOHM J>KM3HU, a TakKe TMpaBUIaMHU TOBEACHHUS B IENIX COEpeKEeHUS
3IOPOBbSI M OKpY)KalOIIed MPUPOAHONW Ccpepl; TMOHUMaHWe Bpena (OMacHOCTH)
BO3JICHCTBUSI HAa JKMBBIE OPraHU3MbI OIPENCTICHHBIX BEIIECTB, a TaKXKe CIOCOOOB
YMEHBIIICHUS U TPEAOTBPAICHUS WX BPEIHOTO BO3ACUCTBUS;, MOHUMAHHWE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB Ul OpraHU3Ma 4eJIOBEKa;

BJIAJICHUE OCHOBAMH XHUMHUYECKOW TIpPaMOTHOCTH, BKJIIOYAIONIEH yMEHHE
MpaBUJILHO UCIOJIb30BaTh HW3Y4YEHHBIE BEIECTBA M Marepuaibl (B TOM YHCIIE,
MUHEpaJIbHbIE YI0OpEHUs, METAJJIbl M CIUIABBI, MPOAYKTHI MEPepadOTKH MPHUPOIHBIX
MCTOYHUKOB YTJIEBOJOPOAOB (YIJisl, MPUPOAHOrO rasa, HepTH) B OBITY, CEIBCKOM
XO35HUCTBE, Ha TMPOU3BOJCTBE, YyMEHUE TMPUBOAUTH TMPUMEPHI  MPABUIHLHOTO
MCIIOJIb30BaHMs U3YYCHHBIX BEIIECTB U MAaTEPUAJIOB;

YMEHHE YCTaHABJIMBATh CBS3H MEXIy pealbHO HAOTI0JaeMBIMA XUMHUYECKHUMHU
SBJICHHSIMH M TIPOIIECCaMHU, TPOUCXOMSIIMMH B MaKpO- WU MHUKPOMHPE, OOBSICHSATH
MPUYUHBI MHOTOOOpa3usi BEUIECTB; YMEHHWE WHTETPUPOBATH XWMHUYECKHUE 3HAHUS CO
3HAHUSAMU JPYTUX YIEOHBIX MIPEIMETOB C MMOMOIIBIO TIEIarora;
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npeacraBieHue o chepax mnpodeccHoHaTbHON AESTENbHOCTH, CBS3aHHBIX C
XUMHUEH H COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTUKEHHUSIX
XUMUYECKON HayKHd;, HaJU4YM€ OMbITa pabOThl C Pa3IUYHBIMA HCTOYHHUKAMHU
uHbOpMallMK MO0 XUMUU (HAYUHO-TIOMYJISIpHAsl JHUTEpaTypa, CIOBapu, CIPaBOYHHKH,
MHTEPHET-PECYpPChl) C ONOpPOMl Ha aIrOpUTM: yMEHUE OOBEKTHUBHO OLICHHBATh
uH(GOPMAIIMIO O BEIIECTBAX, X MPEBPAILICHUAX U MTPAKTUIECKOM IPUMEHEHUH.

TpeGoBaHusT K TMpEAMETHBIM pe3yjibTaTaM OCBOCHUS Y4eOHOTO TIpeaMeTa
«Xumus», pacrpeiesieHHbIe 0 rojlaM 00y4YeHus

PesynbraThl 1mo rogam GOpMyIMpPYIOTCS IO NPUHIMIYY J0O0aBICHUS HOBBIX
pe3yabTaTOB OT TOJia K ToJly, y>K€ Ha3BaHHbIC B MPEABIIYIIMX rofax MO3UIUHU, KaK
IPaBUJIO, IOCIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OYEPETHOTO roja
10 YMOJTYAHUIO BKJTIOYAIOT PE3YJIbTAThl MPEABIAYIIUX JIET).

8 KIIACC

pPacKpbIBaTh CMBICJ OCHOBHBIX XHWMHMYECKHX IIOHATHM: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOXKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJIIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHAsA Macca, MaccoBas 10JIs1 XUMHAYECKOTO JIEMEHTA
B COEIMHEHUHU, MOJSIPHBII 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3EeKTPOOTPULIATETBHOCTH ™, CTEIICHb OKHUCJICHHS, XUMHYECKasl  peakuus,
KJIacCU(pUKaLUsl peakUuil: peaklUH COEAMHEHHUS, PEAKLUH Ppa3JIOKEHUs, PEAKIUU
3aMeIEeHUs], PeaKkM 0OMEHa, 9K30- U SHJIOTEPMUUECKHE PEAKINH; *TeroBon 3P ekt
peakuuu’™; a1po aroma, 3JEKTPOHHBIA CIOM aromMa, aTOMHasi OpOUTAIIb, paluyC aToMa,
XUMHYECKasl CBA3b, NOJISIPHAS W HEIOJSApHAs KOBAJIECHTHAs CBA3b, MOHHAS CBA3b, MOH,
KaTHOH, aHUOH, PacTBOP, MAaccoBasl J0Jsl BellecTBa (MPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
IIPUMEHSTD 3TU NOHATHA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUM;

UCIOJIb30BaTh XHMMUYECKYI0 CHMBOJIHMKY JUIsl COCTaBiIeHUs (OpPMYJl BEUIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEaKIUH, 3JIEKTPOHHOTO OaaHca;

OIpEENATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHCJICHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPOM Ha ONpEIEeTCHUs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC; NPUHAIJICKHOCTh BEIIECTB K OIPEHAEIEHHOMY KIIAcCy
COEIUMHEHUM 1O QopMmysaM; BHJ XUMHYECKOM CBsI3U (KOBAJICHTHas M HMOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

MMETh NPEACTABICHUE O CHUCTEME XMMHUYECKUX 3HAHHUM, YMEThb C ITOMOIIBIO
YUYUTENS NMPUMEHATH CUCTEMY XUMHUYECKUX 3HAHUH, U1l YCTAHOBJICHHS B3aUMOCBSI3H
MEXy U3yUYE€HHBIM MaTE€pHaIOM U MPU NMOJYyYSHUH HOBBIX 3HAHUM, a TAKXKe MpU padboTe
C UCTOYHHUKAMHU XuMudeckoil wuHpopmanuu. OpHEHTHUPOBATHCS B TMOHATUAX U
ONeprupoBaTh UMHU Ha OA30BOM YpOBHE, TPUMEHSTH MPHU BHIMOJHEHUN YUEOHBIX 3aJaHUM
Y pEUIeHUHM PacyeTHBIX 33Jlay C OMOPOM Ha AJITOPUTM YUYEOHBIX NEHCTBUN H3YyUYECHHbIE
3aKOHBI M TEOpPUM: 3aKOH coxpaHeHuss Maccel, Ilepmommueckuin 3akon JI.U.
Menneneesa, *3aKkoH MOCTOSHCTBA cOCTaBa®, 3aKk0H ABOraJipo; aTOMHO-MOJIEKYJISIpHas
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teopusi. COOTHOCUTH 00O3HAYEHUSs, KOTOphle MMeroTcs B Tabmuue «llepuoanueckas
cucreMa  xumuueckux — anemeHtoB . M.  MeHnngeneeBa» ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsll sjpa,
00111€€ YMCITIO JIEKTPOHOB U PACHPEICIICHUE UX 10 AIEKTPOHHBIM CJIO0SIM);

KIacCU(PUIMPOBATh XUMUYECKHE DJEMEHTHI; HEOPraHMYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (MO YHUCIY M COCTAaBYy Y4YacTBYIOUIMX B PEAKIMU BEMIECTB, IO
TermoBoMy 3¢ GEeKTy, MO0 U3MEHECHHUIO CTEIICHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OTOPOI Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXkAasi ONMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHUHN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKINI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3IMUYHBIX YCIOBHUSAX IOCIE
MPEBAPUTEILHOTO 00CYKICHUS C MEeIaroroM;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJIIO XUMHUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIUHEHUS; MaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHUIO XMUMHUYECKOW pPEaKIMH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSITh OCHOBHBIC OIEPAIMU MBICTUTEILHON JIEITEIBHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHUE, O0000IleHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MPUYUHHO-CJICJICTBEHHBIX CBSI3€M — NI M3YyYEeHHs] CBOWCTB BEIIECTB U XMMHUUYECKHX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TMO3HaHUS — HaAONIOJCHHE, W3MEPEHHE,
MOJICIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBIN)® 107 PYKOBOJICTBOM
nejarora,

CJIeI0OBaTh TMpaBWJIaM TOJIb30BAHUS XHMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyIOoBaHMEM, a TaK)Ke MpaBWiaM OOpAIlIeHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU MO BBITIOJIHEHHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYECHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOPOAA), HPUTOTOBIICHUIO
PacTBOPOB C OMPEACIEHHON MacCOBOM J0JIEN PaCTBOPEHHOIO BEILIECTBA; MJIAHUPOBATH
1 TPOBOJUTH XUMHUYECKUE IKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIETOYEH U
KUCJIOT C TOMOIIBbI) HWHIUKATOPOB (JlakMyc, ¢eHondTanenH, METWIOpaHX U Jp.),
MOATBEPKIAAIOMINX KAYECTBEHHBIM COCTaB HEOPraHMYECKUX BEIIECTB (KAYECTBEHHBIC
peaKIuy Ha UOHBI) 0T PYKOBOJICTBOM Ii€/arora.

9 KJIIACC

pPacKphIBaTh CMBICT OCHOBHBIX XHMHYCCKHUX TOHSATHH: XUMHYECKHH DJICMEHT,
aToOM, MOJIEKyJia, WOH, KAaTHOH, aHHWOH, IMPOCTOE BEIIECTBO, CIOXKHOE BEIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTECTICHh OKHCIICHHS, XMMHUYECKasl pPEaKIfus,
XUMUYECKasl CBA3b, *TeruioBoi 3P deKT peakiuu, Moib*, MOJSIpHBIH 00BbEM, PacTBOP;
AIEKTPOIUTHI, HEIJIEKTPOJIUTHI, IJICKTPOIUTHUECKAS TUCCOIMAIINS, PEAKIIMA HOHHOTO
oOMeHa, KaTanu3aTop, *XMMHYECKOE€ paBHOBECHE, OOpaTuMble U HEOOpaTUMbIe
peakimu’™®, OKUCITUTEIIPHO-BOCCTAHOBUTEIHHBIC PEAKIINH, OKHCIUTETh, BOCCTAHOBUTEIb,
OKHCJICHME W BOCCTAHOBJIEHHE, aJUIOTPOIus, amM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBaneHTHAsl, WOHHAS, METAIMYECKasi), KPUCTAUIMYECKas pemeTka, *Koppo3us
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METAJIJIOB, CIUIaBbl; CKOPOCTh XMMMUYECKOM pEaKIUU™*, MpeneiabHO JOMyCTHMast
konneHtpanus (I1/IK) Bemectna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
MPUMEHSTH 3TU MOHSITHS MPU ONMCAHUU BELIECTB U UX MPEBPALICHUI;

UCIIONIb30BaTh 3HAKM W CHUMBOJIBI JJIs1 (PUKCAIUU PEe3yJbTaTOB HAOIIOICHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPaBHEHUW XMMHMUYECKUX PEAKIMH, 3allMCH JaHHBIX
ycioBuit 3agad. Mcnons3oBaTe 0003HaueHus, umeromnuecs B [lepuoandeckoii cucteme
U TaOJauIle pacTBOPUMOCTH KHUCIOT, OCHOBAaHUI M COJE€Ml B BOJAE ISl BBINOJIHEHUS
3aJIaHUMN.

ONPENENSTh BAJCHTHOCTh M CTEIEHb OKHUCJICHUS XWMHUYECKHX DJIEMEHTOB B
COCIMHEHMSX PA3IMYHOIO COCTaBa; IPUHAMICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCYy COCIMHEHMI C ONOPOM Ha OIPEICNICHMs, B TOM YHCIE CTPYKTYpPUPOBAHHBIC,
BUJbl XUMUYECKOW CBSA3M (KOBAJICHTHAs, HOHHAs, METAIJIN4YECKas) B HEOPraHUYECKUX
COCIMHEHHMSX; 3apsA]l MOHA IO XUMHUYECKOM (opmyrie; XapakTep cpelbl B BOAHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUIl KPUCTAIUIMYECKOM PpEmETKH KOHKPETHOIO
BEIIeCTBa™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAaHHE: *OMHUCHhIBaTh W XapaKTEPHU30BaTh™ TaOIMYHYIO
¢dopmy Ileprogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb HOHSITHUS
«rnaBHasg noarpynna (A-rpynma)» u «mnodounas noarpynna (b-rpymnma)», mansle u
00JIbILIKE IEPUOJIBI; *COOTHOCUTH * 0003HAUEHHUS, KOTOPbIE UMEIOTCS B MEPUOINYECKON
TabJIMLE, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XUMHUYECKHUX HJIEMEHTOB
(cocTaB u 3apsa aapa, oOLIee YNUCIIO AIEKTPOHOB U PACTIPEIETICHUE UX IO 3IEKTPOHHBIM
ci0siM); *OOBSCHATH* O0OIIME 3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB XHMHUYECKUX
AJIEMEHTOB M MX COCAMHEHUHN B IpEAesiax MajbIX NEPUOJOB M TJIABHBIX MOIAIPYIIl C
YUYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHE DJEMEHThl; HEOPraHMYeCKHUEe BELIECTBA;
XUMHUYECKUE peakiuu (10 YHMCIy W COCTaBYy YYAacTBYIOUIMX B PEAKIMH BEUIECTB, IO
TerioBoMy A PeKTy, M0 UBMEHEHUIO CTENEHEH OKHUCICHUS XUMUYECKUX YJIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME U CIIELU(PUUECKUE XUMUYECKHE CBOWCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi ONMUCAHWE MPUMEPAMH MOJIEKYJISIPHBIX U
VMOHHBIX YPABHEHUIN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C OMIOPON HA CXEMBI;

COCTABJISITh YPABHEHMSI JIEKTPOIMTUYECKON NHCCOUMALNU KHUCIOT, LIEN0YEN U
COJIeH; TOJHbIE U COKpALEHHBbIE YpPaBHEHUS peaklUid HMOHHOTO OOMEHa; ypaBHEHHS
peaKLnii, TOATBEPKAAOIINX CYILIECTBOBAHUE T€HETUUECKOW CBS3U MEXIYy BEUIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pacKkpbIBaTh CYILLIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

POTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUS;
BO3MOKHOCTH TPOTEKAHHMS] XUMHMUYECKHX IMPEBpaIleHU TMocie MpeaBapUTeIbHOTO
00CYXK/IeHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB;
MacCCOBYIO JOJI0 XMMHYECKOTO 3JieMEHTa Mo (OpMyJie COSIUHEHUS; MACCOBYIO JIOJIIO
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BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHI M0 YPABHEHUIO XMMHYECKOW PEAKLUUU C
OIIOpPOM Ha aJIrOpUTM;

CJIEI0OBaTh NPABWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM W J1a0OpaTOPHBIM
000pyIOBaHMEM, a TaKXK€ IMpaBWIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKIUHUSMU IO BBIMOJHEHUIO TaOOPATOPHBIX XUMHUYECKUX OMBITOB MO MOJYYEHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ra3a);

IPOBOJUTH pPEAKUWH, NOATBEPKAAIOIIME KAYECTBEHHBIM COCTaB pa3JIMYHBIX
BEIIECTB: PAClO3HABATh ONBITHBIM NYTEM XJIOpUA- OpomMua-, MOAMI-, KapOOHar-,
dochar-, cunmkar-, cyiabdar-, THIPOKCUI-UOHBI, KAaTUOHBI AMMOHHS M HOHBI
U3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pAacTBOpPax HEOPTraHUYECKUX
BELIECTB;

IIPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHE, O0O0OOILEHUE, CHUCTEMAaTU3allil0, BBIIBICHHE  MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€M — Il M3YyYEHMS CBOWCTB BEIIECTB M XHMHYECKUX PEaKIINN;
€CTECTBEHHO-HAYYHbIE METO/bl MMO3HAHUSI — HAOJIOJIEHNE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJTMYECTBO YACOB, OTBOJUMBIX Ha OCBOCHHUE KaXK/10 TeMbI Y4eOHOTO MpeaMeTa « XUMUs»
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30BaTEIbHOM MPOTPaMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYyYArOIIMXCS C
3a/IepKKOM MICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM DeaepanbHOil padoyeil mporpamMmsl
ydeOHOro mpeameTra «XHUMHS» OCHOBHOM 00pa3oBaTeIbHOW MpPOTrpaMMbl OCHOBHOTO oOmiero oOpasoBanus. l[lpu sTom
Opranusanusi BOpaBe cama BHOCUTb M3MEHEHUS B COJAEP)KaHME M paclpesielieHne y4eOHOro Marepuana 1o rogam oOydeHus, B
MOCJIEI0BAaTENIbHOCTh M3YYEHHUS] TEM M KOJIMYECTBO YAaCOB HAa OCBOEHUE Ka)XJOW TEMBI, ONPEACIICHUE OpraHU3alUOHHBIX (GopM
oOyuenus U T.. OOOCHOBAHHOCTH JITaHHBIX HM3MEHEHUM ONpeenseTcss BbIOpaHHBIM oOpa3zoBaTesnbHOW opranu3anueii YMK,
VHAUBUAYAIbHBIMU TCUXO(PU3NYECKUMU OCOOEHHOCTSAMM KOHKpeTHbIX oOyuwatoumuxcsi ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMHU
y4eOHBIX TEM, pEKOMEHIAIMSIMU 10 0TOOpPY U aJanTaluy yueOHOro MaTepuaia o XMMHUH, peacTaBIeHHbIMU B [10sCHUTENBbHOM
3aITHCKE.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMs

8 KIIACC
(2 4 B Henemto, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
IIpumepHbIe TeMbl, OcHoBHOe coep:kaHue OcHoBHbIE BHBI 1eSITeJIbHOCTH
packpbIBaoLIe TaHHbIH o0yvauuxcs

paszien nporpamMmali,
M KOJUYECTBO YACOB,
OTBOIMMOE HA MX H3y4YeHHe

Pasznxen 1.IlepBonavaibubie XuMmuyeckue moHaTus(20 4)
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Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJioBeKa

(54)

[peameT xuMuK.* Posib XMMUH B )KU3HU YeJloBeKa. XUMHUS B
cucteMe HayK. MeTo/ibl TIO3HAHUS B XUMUM.*

Tena u BemectBa. PU3nyecKre CBONCTBA BelLleCTB. ArperaTHoe
cocTosiHUe BellecTB. YucThle BellecTBa U cMecH. Coco6b!
pasgesieHus cMecell. PUsnyecKkre U XUMUYeCKHe BJIEHUS.
[Ipu3Haku U ycl10BHA NPOTEKaHUS XUMHUYECKHUX PeaKIU.
3HAKOMCTBO € IpaBU/IaMH 6e30MacCHOCTH U IPpUEMaMH PaboThl B
XMMHUYeCcKOoH JlabopaTopuH.

JleMoOHCTpauuu

1. JlabopaTopHOe 060pyAOBaHUeE.

2. Paziin4Hble BUABI XUMUYECKON MOCYIbI.

3. 06pasLbl BEIeCTB.

4. Cioco6xlI pa3pesieHus1 cMecedd (GUIbTpOBaHMeE, BEIIAaPUBAHUE,
JUACTUJLIALMSA, XpoMaTorpadus).

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopamopHbwie onvimbl:

OnucaHue GpU3NYECKUX CBOWCTB BELIECTB.

PaspgesieHre cMecH C MOMOIIbI0 MarHUTa.

IIpakmuyeckue pa6ombi:

Ne 1. JlabopaTopHOoe 060py/I0BaHUE U TPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e30nacHOM paboOThl B XUMUYECKON 1a60paTOPHH.
Ne 2. OumncTKa 3arpA3HeHHON NOBapeHHOW Con
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PacKpbIBaTh CMbIC/ U3yYaeMbIX IIOHATHH C IOMOLIbIO Ie1arora.

PacKpbIBaTh poJib XUMUHU B IPUPOJIE U XKU3HU YEJIOBEKA, €€ CBSI3b C APYTUMHU
HayKaMH.

Pasysim4aTh YUCTbIE BellleCcTBa U CMECH; OAHOPO/IHbIE M HEOJHOPO/IHbIE CMECH;

PassnnyaTe Ppusndeckre 1 XMMHUYECKHE SIBJIEHUS C OOPOH Ha oNpesiesIeHHUs].

OnpefesiTh NPU3HAKK XMMUUYECKUX PEAKIIUH U YCI0BUA UX NPOTEKAHUS.

CiiefoBaTh NPaBUJ/IaM N10J1b30BAHUA XUMUUECKOHN NOCYyA0H U 1ab0paTOPHBIM
060py/l0BaHHEM, A TAK)Ke NTPaBUJIaM O6pallleHUs C XHUMUYeCKHUMHU Bellle-CTBaMH
B COOTBETCTBUH C MHCTPYKIMSAMH 110 BBIIOJHEHUIO MPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM leZiarora.

[l1aHMpoBaTb ¥ NPOBOAUTD XUMHUYECKHU M IKCIIEPUMEHT 110 U3yYEHHUI0 U
onvcaHuI0 GU3NYECKHX CBOMCTB BellecTB, COCO60B pa3/iesieHUs cMecelt
BelIeCTB 110/, PYKOBO/CTBOM Ilefiarora ¢ 06Cy>ieH1eM IJ1aHa paboThl.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpoliecce
UCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOT0 CO/IepXKaHHsl, ClIpaBOYHbIe MaTepHaslbl, pecypcbl MHTepHeTa oz
PYKOBOZACTBOM Ilefiarora.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPO Ha
nHdopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XUMUH



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

ATOMBI U MOJIEKYJIbI. XUMUY€ECKHE 3/IEMEeHTbI. 3HaKU (CUMBOJIbI)
XUMHUYECKHUX 3/1eMeHTOB. [IpocThle U C/I0XKHbIe BelllecTBa.
ATOMHO-MOJIEKY/IIpDHOE yYeHHe.

Xumuueckas ¢popmysia. BaleHTHOCTb aTOMOB XMMHUY€ECKUX
3/1eMeHTOB. *3aK0H IOCTOSHCTBA COCTaBa BellecTB.*
OTHOCHUTe/IbHAsA aTOMHasa Macca. OTHOCHUTeIbHAsA MOJIeKyJIsipHas
Macca. MaccoBas fj0J11 XMNMUYEeCKOT0 3JIeMeHTa B COeJUHEHUH.
PusnyecKkre U XMMHYECKHe sIBJIeHNA. XMMHYecKas peaKLHs.
[Ipu3Haku U ycl10BHA IPOTEKaHUSA XUMHUYECKHUX PeaKIuil.
X¥MHU4YecKHe ypaBHEHHS.

THIBI XUMUYECKUX PeaKLUi (coeiMHEHUS, Pa3/IOKeHus,
3aMellleHus, 06MeHa).

3aKOH cOXpaHeHHS Macchl BeLleCTB.

*M. B. JIoMOHOCOB — y4YéHBbIA-IHIIUKJIONESUCT.*

JeMoHcTpanuu

dusuyeckyre sBAeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUe U
KOH/JIeHCAlUs BOJbI U T. [1.).

XuMuyeckue siBjieHus (TopeHue CBevH, pa3JiodKeHHe caxapa,
B3aUMO/IECTBHUE CEPHOM KUCJIOTHI C XJIOPU/IOM Gapus,
pasJyiokeHue rugpokcuaa meau(ll), B3aumogeicTBue xeesa ¢
cepoii, B3anMo/JelCTBHe eJle3a ¢ pacTBopoM coau Megu(1l)).
OnBIT, WJIIOCTPHUPYIOLMH 3aKOH COXpAaHEHUs MacChl.

JlaGopaTopHble U IpaKTHYeCKHE PAdOThI

JlabopaTopHBIE OMNBITHI:

[IprMeph! pusnyecKUx sABJEHUN (IJIaBJIeHUEe BOCKA, TassHUE
JIbJA).

[IprMepbl XUMUYECKUX SIBJEHUH (TpOKa/MBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IeICTBHE MeJIa C KUCTOTOM).

Mojenu aTOMOB ¥ MOJIEKYJT

MpaKktnyeckasa pabota No3 MpU3HAKM NPOTEKAHMUA XUMUYECKUX
peakuui

BbluncneHus

— OTHOCHUTEJIbHOM MOJIEKYJ/ISIPHOM MacChl BELECTB;

— MacCoOBOH /10JIM XHUMHUY€ECKOT'0 3JIeMeHTa o popmyJie
CoeIMHEeHUS.

[IpUMeHSTb eCTECTBEHHO-HAyYHbIe METO/IbI I03HAHUSA (B TOM 4UC/Ie
HabJIl0/JeHue, MO/IeJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHBIE ONlepaluy
MBICJIUTE/IbHON e Te/IbHOCTH (CpaBHEHUe, KIaccuPuKanus) /s U3ydyeHus
BeLIeCTB ¥ XMMHUYECKUX PeaKIMH C 0ITOpOi Ha aJITOPUTM HJIH CXEMY.

PackpbIBaThb CMbIC/ U3y4YaeMbIX TOHATHH U 3aKOHOB U IPUMEHATD 3TH NOHATUSA
IPY ONMCAHUM CBOMCTB BeIeCTB U UX NPeBPalleHHH C O0OPOH Ha NJIaH U
KJII0Y€eBbI€e CJIOBA.

PaznnyaTh pusnveckre U XMMUYECKHUE ABJIEHUS, 00BACHATD UX CYLIHOCTb C TOYKU
3peHHs aTOMHO-MOJIEKYJIIPHOTO YYE€HHs C OTNIOPOM Ha ONpe/ie/IeHUs U CXeMBI.

OnpefiessiTb NPU3HAKK XMMHUUECKHX PeaKIUH, yCI0BUA UX IPOTEKaHUs.

O6BACHATD CYLIHOCTh PU3NYECKUX U XUMHUYECKUX SIBJIEHUH C TOUKH 3PEHUS
aTOMHO-MOJIEKYJIAPHOTO Y4eHHS C UCI0/Ib30BaHHEM BU3ya/bHOH OMOPBI.

KnaccuduuupoBaTh XMMHUYecKHe peakluy (110 YUCIY U COCTaBy pearupyoumx 1
06pa3yoMXCcs BEleCTB) C OIOPOH Ha CXEMBI.

CocTaBasATb GOPMYJIbl GUHAPHBIX BELECTB [0 BaJIEHTHOCTH U ONPEJe/IATh
BaJIEHTHOCTb 110 popMyJiaM BELECTB C ONOPOH HA aJIFOPUTM y4eOHbIX
JelcTBUH.

PaccTtaBnisATh K03$dUILHEHTHI B ypaBHEHUAX XUMUYECKUX PeaKIUH ¢ 0nopoii Ha
QJIFCOPUTM y4eOHBIX JeHCTBUM.

CrnezfoBaTh NpaBUIaM I10/Ib30BaHUS XUMHUYECKOH TOCY0H U J1ab0paTOPHBIM
060pyZI0BaHUEM, A TAKXKE NPAaBUJIaM 00pallleHH s C BEIleCTBaMHU B COOTBETCTBUH
C MIHCTPYKIUSIMU I10 BBIIIOJHEHHIO JJAG0OPATOPHBIX XUMHUUECKHUX OIBITOB IO/,
KOHTpOJIEM IleJjarora.

Hcnosib30BaTh NpH BbIITOJIHEHUH yUYe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIeloBaTe/IbCKOM JIesITeJIbHOCTHU
Hay4YHO-TIONYJISIPHYIO JIUTEPATYPY XUMHUYECKOT0 COZeP>KaHus1, CIPaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa NOJ PyKOBOJCTBOM Ile/iarora.

BricTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
nHdopMaIHIo U3 y4e6HUKA U CIIPAaBOYHbBIX MaTepHaloB, TPaMOTHO
UCI0J1b30BaTh U3yYeHHbIN MOHATUHHBIN annapaT Kypca XUMHUH

Paspen 2. BaxxHellie npeAcTaBuTe/Id Heopranuyeckux Bemiects (30 u)
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Tema 3. Bo3nyx. Kuciiopon.
ITonsTHe 06 okcHaax

(54)

Bo3ayx — cMech razoB. CocTaB Bo3jyxa.
Kucsopos — 3/1eMeHT U IPOCTOE Bellje-
cTBO. 030H — *aJyIoTponHas MoAUPHUKALUA KUCaopoa.*

Haxom,ueﬂne Kucjopoja B ripupoze, (I)I/I3I/l‘{eCKI/I€ U XMMHU4Y€EeCKHUe

CBOICTBA (peakLUy OKUCJIEHHUs, ToOpeHHe). YCI0BuUs
BO3HUKHOBEHMs U PeKpalleHNs ropenust. [lonsitue

00 oKcHaax.

*Crioco6bl OJTyYeHHs KUCI0POo/ia B 1ab0paTOPUH U
npoMbliIeHHOCTH.* [IpMeHeHMe Kucaopoja. Kpyrosopor
KHCJIOPO/ia B IPUPOJE.

*TenoBo# 3 HeKT XUMHUYECKOU peaKIuu, IOHSITHE O
TEPMOXUMUYECKOM yPaBHEHUH, 3K30*- ¥ IH/JOTEPMHYECKUX
peaKknusX.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/1yXa,
Croco6bl ero NpeoTBpaleHus. YcuieHe NapHUKOBOTO
3ddexTa, pa3pylieHrue 030HOBOTO CJI0s.*

JeMoHcTpanuu

BzaumogeiictBue dpocdopa, cepsl U xese3a ¢ KUCI0POA0M
(BO3MOXHO MCIOJIb30BaHKE BU/EOO0IBITOB).
OnpejesieHue CofepKaHUs KUCJI0PO/ia B BO3AYXe.
OHbITbI, AEMOHCTPpHUpYHOLIKE YCJIOBUA BOSHUKHOBEHHA U
npeKpaleH s FOpeHuUs.

JlaGopaTopHble U IpaKTHYeCKHE PAdOThI
JlaGopaTOpHBIH OMBIT:

O3HakoMJieHUe ¢ 06pasLaMu OKCHAOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KUCJI0POAQ, U3y4EeHHE ero CBOKCTB.

Bbluncnenms
— MOJIEKYJISIpPHOU Macchl KUCJI0pO/ia M 030Ha Ha OCHOBaHUU
aTOMHOM MaccChl XUMHYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUHN U IPUMEHSATh 3TH MOHATUSA NIPU
ONMCAaHUM CBOMCTB BelleCTB U UX NpeBpallleHUH ¢ HCI0JIb30BaHUEM ONOPHBIX
CJIOB W KJIUIIIe.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOIL HA NAAH, CXeMY, KPAMKYIO 3aNUch
COCTaB BO3/yxa, pU3NYECKHEe U XU-MUUYECKUE CBOUCTBA KUCI0PO/a, CIIOCOObI
ero MoJiy4eHus, IpMMeHeHe U 3HaueHUe B IPUPOJie U XHU3HU YesIoBeKa.

CpasHusams peakyuu 20peHus U Med/1eHH020 OKUC/AeHUs C TpeiBapUTelbHbIM
o6cyx/ieHeM napaMeTPOB CPaBHEHHS.

Cob6upaTh NpUOOpPHI AJIs MOJyYeHUs KUCA0poaa (BbITECHEHUEM BO/Ibl U
BO3/yxa).

PacnosHaBaTh ONBITHBIM MYTEM KUCJI0OPO/, 10/, KOHTPOJIEM leJjarora.

Hcnosb3oBaTh XMMHUYECKYI0 CHMBOJIMKY AJIs1 COCTaBJIeHUs1 GOpMY.J1 BellleCTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLUH ¢ ydacTHeM KHUCI0poJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3aHHBIX C 3arpsI3HEHHEM
BO3JyXa.

CnenoBathb npaBu/aM 6e30MacHOM paboThl B JIJabOpAaTOPUU NPU UCII0JIb30BaHUU
XMMUYECKOH IOCy/ibl M 060PYI0BaHMS N0, KOHTPOJIEM I1€JJarora, a Takxe
npaBuJIaM 00palleHHs C TOPIOYMMH BelLlleCTBaMU B GBITY.

[1naHMpOBaTh M OCYLIECTB/IATh Ha MPaKTHKe XUMHUUYeCKHe IKCIIepUMEHTHI,
IPOBOJAUTD HAGJIIO/JeHUS, ieJIaTh BBIBO/BI 110 Pe3YJIbTATaM 3KCIIEPUMEHTA MO/
PYKOBOACTBOM Iejarora.

YyacTBOBaTh B COBMECTHOH paboTe B rpyIiIe.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
UCCJIe[0BaTeNbCKOH [lesATeJIbHOCTH HayYHO-IONYISAPHYI0 IUTEpPaTypy
XUMHYeCKOT0 CoJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOACTBOM Iejarora.

BbicTpanBaTh pa3BépHyThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
nHbOpMaIMIo U3 yyeGHHKA U CTPaBOYHBIX MaTepHaJsIoB C OITOPOH Ha IJIaH,
rPaMOTHO UCIOJIb30BaTh U3y4eHHbIN NOHATUMHBIN annapaT Kypca XUMUH



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIIEHUSA B XUMHH
(44)

Bonopon — asieMeHT U npocToe BellecTBO. HaxoxaeHue B
npupo/ie, dusnyecKkre U XMMUYECKHUe CBOUCTBA (Ha MpUMepe
B3aHUMO/IECTBHUSA C HEMeTa/lJIaMU U OKCUJLaMH MeTaJlJIoB),
npUMeHeHHe, *cnoco6bl moTydyeHus.*

[ToHATHE 0 KUCIOTAX U COJSAX.

JemoHcTpanun

[TosiyyeHue, cobMpaHye U paclio3HaBaHHe BOJOPOJa.
['openue Bogopoja.

B3aumopgeiicTBre Bogopoza ¢ okcugom meau(1l).

JlaGopaTopHble M IpaKTHYeCKHE PA0OThI
JlabopaTOpHBIH OMNBIT:

BsanMogelicTBUe KUC/IOT C MeTa/lJIaMU.
[IpakTHyeckas pabora:

Ne 5. [TosiyyeHue BoLOpOAa, U3yYeHHe ero CBONCTB.

Bbluncnenms
— MOJIEKYJIIpPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOM
MacChbl XUMUYECKUX 3JIEMEHTOB

KosnuecTtBo BewecTBa. Mosib. MosisipHas Macca. 3aKoH
ABorazpo. MoJsisipHbIi 06bEM ra30B. PacyéThl M0 XUMHUYECKUM
ypaBHEHUSIM.

JeMoHCcTpanusa
06pa3sibl BeleCTB KOJUIECTBOM 1 MOJIb.

BbluncneHusa

— 00'b€Ma, KOJIMYEeCTBA BelleCTBa ra3a 10 ero U3BeCTHOMY
KOJIMYECTBY BeLeCTBa UJIU 00BbEMY;

— 00'bEMOB ra3oB 10 YpaBHEHHUIO peaKLUU Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUH ra30B
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PaCKprBaTb CMBbICJI U3yYaeMbIX MOHSATHUH U NPUMEHATDb 3THU NOHATHUA IIPU
ONMCAaHUU CBOMCTB BEIECTB U UX PeBpalleHUM.

XapakTepH30BaTh (OIMCLIBATb) GU3NYECKHE U XUMHUYECKHE CBOWCTBA BOJOPO/AA,
CrIocoG6bl ero MoJiyyeHus, IpUMeHeHHUe ¢ ONOPOH Ha IJIaH, KPaTKYI0 3alHCh,
cxeMy.

Co6upaTh NpUGOP AJA NOJTyYeHUs BOAOPOJA C UCIOJIb30BaHHEM BU3YyaJIbHOM
OTOPHI

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIUKY /ISl COCTaBJIeHUsA GOPMY.I BEIECTB,
MOJIEKYJIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLUH ¢ ydacTHeM BOJ0poJa C
ONOpO¥ Ha a/JITOPUTM.

CnepoBaThb NpaBu/iaM 6e30nacHO paboThl B 1aGOPaTOPUU NPH UCNOIb30BAaHUU
XUMHUYECKOH NoCcy/1bl U 060py10BaHUSA 10/, KOHTPOJIEM IIelarora., a Takxe
paBUJIaM 06paLleHHs C TOPIOYUMHU BelleCTBaMH B ObITY

[11aHMpoBaTh M OCYIIECTBAATD Ha IPAKTHKe XUMUYeCKHe SKCITIePUMEHTHI,
NPOBOAUTH HAbJII0/I€HUS, [1e/1aTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIIePUMEHTA MO/
PYKOBO/CTBOM Il€Jlarora ¢ 06Cy>kieHHeM IJIaHa paboTbl, C UCNOJIb30BaHHEM
KJ/IHM1IEe.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpyIiIe.

HJIaHI/IpOBaTb " OCYLIECTBJIATH Ha NPAKTHKE XUMUYECKHE SKCIIEPUMEHTHI,
MIPOBOAUTDH Ha6JI}OAEHI/IH, AeJIaTb BbIBOBI 110 pe3yJ/IbTATaAM 3KCIIEPUMEHTA.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpyIe

PaCKprBaTb CMBICJI U3yYaeMbIX MOHATHUH U NMPUMEHATDb 3THU IIOHATHSA, a TAKXKE
HN3y4YeHHbI€ 3aKOHbI U TEOPUU [JIA pelleHUud paC‘-léTHbIX 3aa4 C IOMOLIbIO
nejarora.

BBIYUCAATE MOJIIPHYIO MAcCy BeIeCTB; KOJMYECTBO BellleCTBa, 06'bEM rasa,
Maccy BellleCTBa € 0Nopoi Ha o6pasel;, Ha GopMyJIbl;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMHUYECKUX peaKLUH C OIOpOH Ha
06pasel], AITOPUTM yIeOHBIX IeCTBUIN: KOJIUYECTBA, 06'bEMa, MAaCChI BElIECTBA
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB UJIH IPOJLYKTOB
peakIuu.

BoicTpauBaTh pa3BépHyThIe IMUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dbopmaluio 13 yueGHUKA U CIPAaBOYHbBIX MaTEPHAJIOB, TPAMOTHO UCI0Jb30BaTh
M3y4eHHbIN MOHATHUHHBIN aNllapaT Kypca XMMHUH C OMOILbIO Nlefjarora.



Tema 6. Boga. PacTBopsl.
IloHATHE 06 OCHOBAaHMAX

(54)

Boga, ee coctas, cTpoeHue, MoJieKyibl. PU3nYeCKUe CBOMCTBA
BOJbl. *AHA/IU3 U CHHTE3 — MeTO/bl U3yYeHUs coCTaBa BOAbL*
X¥MHUYecKue CBONCTBA BOJbI

(pasJioxeHMe, peaKMH C HATPUEM, OKCHIOM KaJbLiUsl, OKCUJIOM
cepnl V.

CocTaB ocHOBaHUH. [loHATHE 06 HHUKATOpAX.

*Boja kak pacTBopuTeb.* PacTBopbL *PacTBopuMOCTb
BelIecTB B Boze.*

*HacelleHHble ¥ HeHAChILeHHbIE pacTBOPLL * MaccoBas 1014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BOJIbI B IpUpoAe.* 3arpsisHeHNe IPUPOHBIX BoJ. OXpaHa

Y 0YMCTKA IPUPOJHBIX BOJ.

JeMoHcTpanuu

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbI; B3aUMO/IEUCTBHE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCNOJIb30BAaHUE
BHU/leOMaTePHUa/IOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTDIO.
HccnepoBanue pacTBOPOB KUCJIOT U Lies04el ¢ TOMOIIbI0
WHJUKATOPOB.

JlaGopaTopHble U IpaKTHYeCKHE PAdOThI

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToBJIeHHEe PACTBOPOB C ONlpe/ieIEHHON MacCOBOM
JloJIel pacTBOPEHHOTO BeleCTBa.

BbluncneHusa
— C MCII0JIb30BaHUEM IOHATHS «MaccoBas [10Jid BellleCTBa B
pacTtBOpe»
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PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHHI U IPUMEHSTb 3TH OHATHUS NIPU
ONKCAaHUH CBOWCTB BEILECTB U UX NPeBpaLleHHH C TOMOLIbIO [Ie1arora.

XapakTepu3oBaTb PU3HYECKHE U XUMUYECKHe CBOWCTBA BOJIbI, €€ POJIb KaK
pacTBOpHUTEJIA B IPUPOJHBIX IPOLIECCAX C ONOPOH Ha IJIaH U CXEMY.

CocTaBJATb ypaBHEHUsS XUMHUYECKHUX PeaKIMH ¢ y4acTHeM BOJbl C OIIOPOH Ha
cxeMmy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBA3AHHBIX C 3arps3HEHUEM
HNPUPOJHBIX BOJ, CIOCOGLI OYMCTKHU BOJbI OT IIPUMecel, Mepbl 110 OXpaHe BOJ,
OT 3arpsiI3HeHUs 10CJIe IpeiBAPUTENbHOI0 CTPYKTYPUPOBAHHUS MaTepHasa.

[I1aHUpPOBATD U OCYIIECTBJIATb HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJIIOJeHUS, ieJIaTh BbI-

BO/IbI 10 Pe3yJIbTaTaM 3KCIepUMeHTaA N0/, KOHTPOJIEM Ie/jarora, ¢
UCI0JIb30BaHHUEM KJIMILE.

CrnesfoBaThb npaBu/iaM 6e30nacHO paboThl B 1aGOPaTOPUU NPH UCNOIb30BaHUU
XMUMHUYECKOH NMocy/ibl U 060pyA0BaHUSA 110/, KOHTPOJIEM IleZiarora.

[TpoBOAXTE BBIUKC/IEHHS C IPUMEHeHHeM MOHATHSA «MaccoBasl [,0J1s1 BellleCTBa B
pacTBope» c onopoi Ha GOPMYJIb.

Hcnosb30BaTh P BBINOJHEHHUH YIeOHBIX 3aJJaHUH U B Ipoliecce
HCCJIe0BaTeIbCKOM [1esTeIbHOCTH Hay4YHO-NONYJ/ISPHYIO IUTEPATypy
XUMHUYECKOT0 COZlep>KaHus, CIIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
[10/] PYKOBO/CTBOM IleZjarora.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPO Ha
nHdopMalHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHUH I10cj1e
peiBapyUTeNbHOTO CTPYKTYPUPOBAaHUS MaTepuaa



Tema 7. OCHOBHBbIE KJIaCChI
HeOopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHU4eCKUX COeJUHEHUM.

OkcuApl: cocTaB, kaaccudukanus (0CHOBHbIE, KUCJIOTHBIE,
*amdoTepHbIe, HecosieobpasyoLive Ha IpUMepe OKCUa
yriepoga |l u okenaa asorta ll, HoMmenksarypa. [lonyueHue*
OKCH/IOB (B3aumogencTame ¢ BOA0N, KUCOTaMM, LLEeno4amu).
OcHOBaHHUs: cOCTaB, kKJaccubukanus (Leyg04u 1
HepacTBOpHMble OCHOBAHHUS), HOMEHKJIaTypa.

KucnoTsl: cocTas, kiaccudukanys, HOMEHKIATYpa, GUsniecKkue
Y XMMHUUYECKHe CBOKCTBA (B3aUMO/JECTBHE C OCHOBHBIMH
OKCHU/JIaMU COJISIMHU Ha IPUMepe COJITHOM U CEpHOU KUCIOT),
*croco6bl nosydeHus.* Psij ak THBHOCTH METAJIJIOB.

Cousu (cpesHUE): HOMEHKJIATYPA, *C1O0COObI NONMyYeHUST*,
B3aUMO/leliCTBUE CcoJlell C MeTa/l/IaMU, KUCJI0TaMHy, LiesI04aMH U
COJISIMHU.

['eHeTHYecKas CBSI3b MEX/Y KJIaCCAaMHU HEOPraHUY€eCKUX
coefuHeHul. ['eHeTH4eckue psazaepl [loHATHE 06 aMbOTepHBIX
TUAPOKCUAAX HA IPUMepe [IMHKA U aIIOMUHUs. XHMHUYeCcK1e
CBOMCTBA - B3aUMO/IeHICTBHE C KUCJIOTAaMH U LIe1049aMHU.
PassioxeHne npy HarpeBaHUM.

JemoHcTpanun

O6pa3ibl HEOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIaCCOB.
B3aumogelcTBHe pacTBOpa CEPHON KHUCIOTHI C OKCHJI0M
menu(ID).

Peakuus HeHTpaIU3aLHH.

BrITecHeHMe 0JJHOr0 MeTaJl/1a JPyruM U3 pPacTBOpa COJIH.

JlabopaTopHble M MPaKTHYECKHe PadoThI

JlabopaTopHbIe ONBITHI:

B3auMogelicTBUe KUCJIOT C MeTa/JIaMU.

[TonyyeHue HepaCTBOPUMbBIX OCHOBaHUH.

B3auMojelicTBre HEPAaCTBOPUMBIX OCHOBAaHUM € KUCJIOTaMHU.
Paznoxenue rugpokcuga Meau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue aKcepUMeHTaJIbHBIX 3aJa4 110 TeMe «OCHOBHbIE
KJIacCbl HEOPTraHUYEeCKUX COeJUHEHUN».

BbluncneHusa
— 110 ypaBHEHUSIM XUMHUYECKUX peaKk Ui

OmnpejeneHne OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSANHEHHH MO MAa0IoHy.
CocTaBieHne CXeM CTPOCHUSI OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COSTUHEHUH Ha
OCHOBE OTIPEIEICHHSI.

CocrasieHue (popMyJ1 OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COSIMHEHHI U Ha3bIBaHUE
HX 110 MEXTyHapOIHON U TPUBHAIBEHON HOMEHKIJIAType C NCIIOIb30BaHHEM
OTIpeIeNeHNs ¥ TaOJINIBI PACTBOPHMOCTH.

KnaccudunupoaHue n3ydaeMbIX BEIIECTB IO COCTABY U CE0LCMEaM C OTIOPOH Ha
OTIPEIENeHHUS], CXeMBI ¥ TaOJIHILy PaCTBOPUMOCTH.

CocTaBneHne TaOIULbI TEHETUIECKHUX PSIIOB M CXeMBbl «I eHeTnueckast B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COSANHEHMID 10J] pYKOBOJCTBOM IEIarora.
[Iporno3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMUYECKUX CBOIMCTB
H3Y4YEHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPHIM OHU OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMbl «['eHeTnYeckast B3aUMOCBSA3b OCHOBHBIX KJIACCOB HEOPIaHUYECKHX
COEJMHEHUI» 0] pyKOBOJCTBOM Ilefjarora.

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUH peakiiii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KIIACCOB U CNHOCOObI NOYYeHs BEIECTB N3YYEHHBIX KIIacCOB,
TPYIII, a TAKXKe MTOATBEPIKJAIOIINX TCHETHIECKYIO B3aHMOCBSI3b MEXKy HUMH, C
OTIOPOii Ha BEpOATbHYIO CXEMY B KAUECTBE 3PUTEIILHON OMOPEL.

CocraBieHre MOJIEKYISIPHBIX yPAaBHEHHH PEaKIUi 10 CXeMaM C IIPEABaPUTENbHBIM
00cyKIeHIeM BBIOOpA pearupyOINX BEIIECTB.

BrrancnieHne no ypaBHEHHIM XUMHYECKHX PEeaKIuil KoIu4decTBa, 00bEMa, Macchl
BEILECTBA II0 KOJIMYECTBY, 00BEMY, Macce peareHTOB MIIH IPOAYKTOB PEaKIUH 10

ITOPUTMY .

[InanupoBaHye U OCYIECTBICHUE HA IPAKTUKE XUMUYECKOTO SKCIIEPUMEHTA U
HaOJII0/ICHHMS T10]] PYKOBOJICTBOM yUYHTEIISL.

®opmynrpoBaHUE BBIBOAOB MO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCIIOJIB30BaHUEM
OTIOPHBIX CJIOB.

@dopmynpoBaHUE C MOMOIIBIO MEAr0Ta 1 BBIOTHEHNE MIPAaBHII 0€30MacHOi paboTH B
11ab0paTOPUH IIPH MCHOIB30BAaHUU XUMHIECKOH MOCYIBI M 000pyIOBaHUS.
Vcnionp30BaHKe MPH BHINOJIHEHUH yueOHbIX 3a1aHU U B IpoLiecce
HCCIIeI0BATENILCKOMN JIeSITeIbHOCTH HayYHO-TIOIYJIIPHOM JINTEpaTypbl XUMUYECKOTO
coJiepKaHus, CIPaBOYHbIE MaTepHallbl, pecypchl MIHTepHeTa, ocyIecTBIeHuE BBIOOpa
10J1 pyKOBOJCTBOM IleJlarora.

BricTpauBanue pa3BEpHYTHIX MUCbMEHHBIX U YCTHBIX OTBETOB C ONOPON Ha
nH(popMaImio 13 yIeOHNKA U CIIPABOYHBIX MaTepHAIOB, TPAMOTHOE HCIIOTb30BAHIE
H3y4YEeHHOTO TIOHATHIHOTO anmapaTa Kypca XMMHUH C UCIONb30BaHNEM IUIaHa,
OTIOPHBIX CJIOB, ANTOPUTMA.

Paspen 3. [lepunoaudeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. . MeHAeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKHC/INTETbHO-BOCCTAHOBHUTE/IbHbIE peakuuM (15 4)
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Tema 8. [lepuoauyeckuii 3aKoH
u Ilepnoanyeckasi cucrema
XMMHYeCKHX 3JIeMeHTOB

J. U. Menpene-esa. CtpoeHue
aTtoma (7 4)

[IepBble NONBITKY KJACCUPUKALUU XUMHUUYECKUX 3JIEMEHTOB.
[ToHsAITHE O rpynnax CXOAHbIX 3J1eMeHTOB (1leJI0YHbIEe U
11{eJIOYHO3€eMe/IbHbIe MeTaJl/Ibl, [a/IOreHbl, UHEPTHbIE ra3bl).
*JJIeMeHThI, KOTOpble 06Pa3yoT

aMoTepHbIe OKCUABI U THIPOKCUABL*

[lepnoanyeckuit 3akoH u [leproaun-4eckas cucreMa
XUMHUYecKux aeMeHTOB /I, U. MeHpesieeBa. [lepuobl, rpynmnel,
noArpymnnbl. Pu3ndecKui CMbICJ NOPSAAKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TPYMIbL.

CtpoeHue aToMoB. CocTaB aTOMHBIX Azep. *M3oTonbL.*
JneKTpoHbl. CTpoeHHe 3/IEKTPOHHBIX 060/104€K aTOMOB IepPBbIX
20 xuMHYecKHux 31eMeHTOB [leprou4ecKoi cucTeMbl

. U. MeHngeseeBa.

XapaKTepHCTHKA XUMHUYECKOT0 3/IeMEHTa M0 ero MOJI0KEHHUI0 B
[Tepuopudeckoit cucreMme /I. U. MeHnzeseeBa.
*3aKOHOMEPHOCTH U3MEHEHHUs CBOMCTB 3JIEMEHTOB MaJIbIX
[EepUOJ0B Y IVIaBHBIX IOArPYII B 3aBUCUMOCTH OT aTOMHOTO
(mopsiaskoBOrO) HOMEpaA.*

*3HaveHue [lepruoandeckoro 3akoHa u [lepuoanyeckon
CUCTEMbl XMMHWYECKHUX 3JIEMEHTOB AJId pa3Bl/ITI/IH HayKI/I u
npakTuku. [. U. MeHeneeB — y4éHBIH, IeJjaror U rpakJjaHuH.*

JeMoHcTpanuu

KopoTkonepuoaHas v JIMHHONIepUOUgHAsA GOPMBI
[leproanyecKoi cUCTEMbI XUMHUYECKUX 3JIEMEHTOB

J. U. MeHpeneeBa.

O3HakoMJIeHHe C 06pa3IiaMy MeTa/lJIOB U HEMETAJJIOB.

JlabopaTopHble M MPaKTHYEeCKHe PadoOThI

JlaGopaTOpHBIH OMBIT:

B3aumo/ielicTBUE THPOKCHAA [IUHKA C pACTBOPAMHU KUCJIOT U
ieja04ei
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PackpbIBaTh CMbIC/I NEPHUOANYECKOT0 3aKOHA 10/, PyKOBOJCTBOM IleJjarora.

[ToHUMAaTB cylecTBOBaHHEe EPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/1eMeHTOB (M3MeHeHHe Pa/IUyCOB aTOMOB U 3JIeKTPOOTPULIATENBHOCTH) U UX
COe/IMHEeHUH OT MOJIOXKEHHUS B IEPUOJUYeCKON CHCTeMe U CTPOEeHHs aToMa C
UCII0JIb30BAHHUEM CXeM U Ta0JIHLL.

YcTaHaB/IMBaTh CBA3b MeX/y MOJ0KEHHUEeM 3JIeMeHTa B IepUOoJANYeCKON CUCTeMe
U CTPOEHHEM ero aToMa (cocTaB U 3apsA/ AApa, 00lee YUC/I0 3J1eKTPOHOB U
pacnpe/iesieHHe UX 110 3JIEKTPOHHBIM CJI0SM) 110 06pasLy.

[IporHosupoBaTh XapaKTep U3MEHEeHHs CBOMCTB 3JIEMEHTOB U UX COeJUHEHHH o
rpynnam u nepuogam [leprogudeckoil cucTeMbl € IOMOIIBIO efarora.
XapaKTepH30BaTb XUMHUYeCKHe 3JIeMEeHThI TepBbIX TPEX IEePUOLOB, KaJlus,
KaJIbLIUA N0 UX nosioxkeHuIo B [lepuoguyeckoit cucreme /[l. U. Meneneesa.

CrnesfoBaThb npaBu/iaM 6e30nacHOi paboThl B 1aGOPaTOPUU NPH UCNOIb30BaHUU
XMUMHUYECKOH Mocy/ibl U 060pyA0BaHUSA 110/, KOHTPOJIEM IleZiarora.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONOPOM Ha
uHbOpMaIUIO0 U3 yiebHHKA U CIPABOYHbIX MaTepHaJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHUH 110cj1e
CTPYKTYPHUPOBAHUs MaTepHaJia C UCII0/b30BaHUEM KJIMIIE.

Hcnosib30BaTh NpH BBIITOJTHEHUH yUe6OHbIX 3a/laHUH TEKCThI yueGHHKa 1ocie
CTPYKTYpPHUPOBAHUs MaTepHaJa, ClipaBoYHble MaTepuassl ([lepuoguyeckyro
CUCTeMY XUMH4YecKux 3eMeHTOB /. . MeHeieeBa, Tab 1MLy pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJiel B BOJie, 3JIEKTPOXUMHUYECKUH P HAllPSHKeHUH
MeTaJlJIOB).

Hcnosib30BaTh NpH BbIITOJIHEHUH yUYe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIe[0BaTeNbCKOH JlesITeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COJiep>KaHus, ClIpaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa moj
PYKOBOZCTBOM Iefiarora



Tema 9. XuMnueckasi CBSi3b.
OKHCIUTEIbHO-
BOCCTAHOBHUTE/IbHbIE PeaKLUU

(84)

9 KIIACC

*DJIeKTPOOTPULIATENbHOCT* aTOMOB XUMHUYECKHX 3J1eMEHTOB.
XuMHyeckasi cBsi3b (MOHHasl, KOBaJIeHTHas OJIIpHas U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUCJIEHHUS.

OKHCIUTENBHO-BOCCTaHOBUTe/IbHBIE peaknuu (OBP). [Iponeccs
OKHCJIEHHS U BOCCTaHOBJIeHUsAA. OKHCIUTENN U BOCCTAHOBUTEJIH.

JemoHcTpanun
OKHCINTENbHO-BOCCTAaHOBUTE/IbHBIE PEAKIIU: TOPEHME,
peaKLMHU pas3/IoKeHHs, COeJUHEHUS

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

PackpbIBaTh CMbIC/I H3y4aeMbIX TOHSITHI [0/ PYKOBOACTBOM HejAarora.

OnpepensiTb BUJ XUMUYECKOH CBSI3U B COEJMHEHHUH C UCI0JIb30BaHHEM CXEM.

OnpeziessiTh CTENeHb OKUC/IEHUS] XUMUYECKOr0 3j1eMeHTa 10 GopMyJie ero
CoeJJMHEeHMs C UCI0/Ib30BaHUEM aJITOPUTMA.

OnpeznensiTb 3JIeMeHT (BeleCTBO) — OKHCJHUTEJNb U 3JIEMEHT (BeIlecTBO) —
BOCCTAHOBUTEJIb.

OGBACHATD CYIHOCTb IPOLIECCOB OKHUC/IEHHUS U BOCCTAaHOBJIEHHSI.

CoCTaB/ATh 3JIEKTPOHHBIH GaJIaHC € yYETOM YHC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CoCTaB/ATh YpaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEILHOM PeaKLUH 110
aJITOPUTMY pPa36opa OKUCIUTENTbHO-BOCCTAHOBUTEIBHOM peaKLHu.

VcnoJib30BaTh IpH BBINOJHEHUH YYeGHbIX 3aJaHUH TEKCThI yueGHMKa Nocie

CTPYKTYPHUPOBAaHUS MaTepHasa, ClipaBoYHbIe MaTepHaJbl (IePUOJUYECKYIO
CUCTEMY XMMU4ecKuX ajieMeHTOB /JI. Y. MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH
KHCJIOT, OCHOBAHMH U coJIel B BOJe, 3JIeKTPOXUMHUYECKUH DA/, HaNpsKeHUH
MeTaJljIoB).

IIpumepHbIe TEMBI,
packpbIBaoLIue JaHHBIH
pasze NporpamMmal,

1 KOJIMYeCTBO YaCOB,
OTBOAMMOE HA UX H3YUeHHe

OcHoBHOE coepkanue

OcHOBHBIE BUIbI IeITETbHOCTH
o0yyarouuxcs

Paspeu 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUE U yri1yGIeHHe
3HaHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

[lepuoaunyeckuii 3akoH. [lepuoguyeckas cucteMa XUMHAYECKUX
aneMeHTOB /. U. MenzeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHNH CBOMCTB XMMUYECKHX 3JIeMEHTOB NePBbIX TPEX
NepUOZ0B, Kalus, KalbLUs U UX

COeJMHeHUH B COOTBETCTBHH C NT0JIOXKEHHUEM 3JIeMEeHTOB B
NepUoANYeCKON CUCTeMe U CTPOeHHUEeM UX aTOMOB.
Knaccudukanus 1 HoMeHKJIaTypa HeOpraHU4eCcKHX BellleCTB
(MexxayHa-poJiHasA M TPUBHAJIbHAA). XMMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCSIMXCSA K Pa3/IMYHBIM KJIacCaM HeOPraHUYeCKUX
COeJIMHEeHUH, UX FreHeTH4YecKas CBA3b HeOPraHU4YeCKHX BellecTB.
CTpoeHHe BellecTBa: BUABI XMMUYECKOH CBA3HU U TUIIBI
KPUCTA/UIMYECKUX PEIIETOK. *3aBUCHUMOCTb CBOUCTB BEILECTB OT UX
cTpoeHus.*

JleMoOHCTpauuu

1. Mogeu KpUCTa/IMYeCKUX pelIéTOK HeOpraHU4eCcKUX BellleCTB.
2. KopoTkonepuoHas v AJIMHHONIEpHO/iHAsA GOPMBI
[leproanyeckoi cUCTEMbI XUMHUYECKUX 3J1EMEHTOB

. U. MeHnpeneeBa

XapaKTepu30BaTb XUMUUYECKHE 3/IEMEHTHI IEPBBIX TPEX MEPUO/I0B, KaIU U
KaJIbLIUS 0 UX NoJIoKeHUIo B [lepuoaudeckoii cucteme /[l. U. MeHesieeBa ¢
OINOpPOY Ha a/ITOPUTM.

KiaccuouunpoBath v Ha3bIBaTh HEOPraHWYECKHe BellecTBA U3yYeHHBIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIHULy PAaCTBOPUMOCTH.

OnuceIBaTh 001LIMe XUMUYeCKHe CBOMCTBA BELeCTB Pa3JIMYHbIX KJIACCOB,
O/ TBEPKAATh CBOMCTBA NPpUMepaMHU MOJIEKYJISIPHBIX YpaBHEHUH
XMMUYECKHX peaKL Ui c onopoi Ha cxeMy.

OnpenensaTh BUJ XMMUYECKOM CBSA3U U TUIl KPUCTA/TIMYECKON peIIéTKH
BellleCTBa C OIIOPOM Ha CXeMY.

[IporHo3upoBaThb CBOMCTBA BeLECTB B 3aBUCMMOCTHU OT UX CTPOEHUS NoC/ie
npeJBapUTeNbHOTO pa3dopa.

BricTpauBaTh pa3BépHyTble NHUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMalHIo U3 Y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
KCI0J1b30BaTh U3yYeHHbIH NOHATUMHBIN annapaT Kypca XUMUH.

Hcnosb30BaTh NpH BLIIOJHEHUH YYe6GHBIX 3a/JaHUI U B IpoLiecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-OMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOro COZep>KaHus, CpaBOYHble MaTepuaJbl, pecypcel UHTepHeTa
110/ PyKOBO/ICTBOM IeJjarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui
(44)

Knaccndukanus xMMHU4eCcKUX peakiyui 1o pa3/IMYHbIM IPU3HaKaM
(o yKcy ¥ cocTaBy yYacCTBYIOLMX B peaKI[M{ BellecTB, *110
TemJI0BoMy 3pPeKTY, 10 U3BMEHEHUIO CTENEHEN OKHUCIEHUS
XMUMHYECKHUX 3JIEMEHTOB, [10 06PaTUMOCTH, 110 Y4ACTHIO
KaTaju3aropa).*

*JK30- U IHA0TEPMHUUYECKHE PeaKI[MH, TEPMOXUMHYECKHe
ypaBHeHus. [loHATHE 0 CKOPOCTU XUMUYeCKOH peakuuu. [lonaTue o
rOMOT'eHHBIX U TeTePOreHHbIX peakLusax. [loHsaTHe 06 06paTUMBIX
Y Heo6paTUMbIX XUMUYECKUX peaKLuaX. [loHATHe 0 XUMUYECKOM
paBHOBecuu. PaKTOpPBI, BAUAIOLINE HA CKOPOCTb XUMHUYECKOH
peakIyy ¥ MoJ10KeHHe XMMHUYeCKOro paBHOBecHs.*
OKUCJIUTETbHO-BOCCTAHOBUTE/IbHBIE PEAKIUU (37IEKTPOHHBIN
6a/laHC OKHUCJIUTENbHO-BOCCTAHOBUTENbHON PeaKIuu).

JleMoOHCTpauuu

1. 3aBMCUMOCTb CKOPOCTH XUMHUYECKOH pEAKLUH OT Pa3IMYHBIX
dakTopOB.

2. Bo3pelicTBHe KaTaJM3aTOpa Ha CKOPOCTb XUMUYECKOH peaKLHH.
3. [Ipumepbl HEOOGPATUMBIX U 06PATHUMBIX peaKLHi.

4. CMelieHHEe PaBHOBECHS] XUMHUYECKOH pPeaKIHH.

BoeruucieHust
— KOJIMYeCTBa BeleCTBa, 06'béMa U MacChl peareHTOB WJIH
MPO/JIYKTOB 110 YPaBHEHUSIM XUMUUYECKUX PeaKIMHi

PackpbIBaTb CMBIC/ M3y4aeMbIX HOHATUH U IPUMEHSTh 3TH MOHATHSA IIPU
ONMCAaHUM CBONCTB BelLleCTB U UX NpeBpalleHU.

KnaccuduruypoBaTh XMMHUYeCKHE peaKI[MH 110 pa3JIMYHbIM IPU3HAKaM.

YcTaHaB/IMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUY€ECKOH peaKLiH OT Pa3IM4HbIX
baKkTOpOB N0/ PyKOBOACTBOM YIUTEIs.

[IporHo3upoBaTh BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKHUX NTpeBpallleHUH B
Pa3/IMYHBIX YCIOBUSAX IOC/IEe IPeJBapUTEIbHON PaGOTHL

OnpefieniiTb OKUCJAUTEb U BOocCTaHOBUTeb B OBP.

CoCTaBJISATh 3JIEKTPOHHBIN GaJlaHC peaKIuy.

[Tpon3BOUTE BEIYMCAEHHUS 10 XUMUYECKUM YPAaBHEHUSIM I10 aITOPUTMY.

BricTpauBaTh pa3BépHyThle MUCbMEHHbIE U YCTHbIE OTBETHI C OOPOH Ha
nHdopMalIo U3 yie6HUKA U CIPAaBOYHBIX MaTepHaloB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHbIH NOHATUNHBIN anapaT Kypca XMMHUHU 10cJ1e
npeJBapUTebHOTO CTPYKTYPUPOBAHUSA MaTepHUaa.

HMcnonb3oBaTh NpH BbINOJHEHUH yUeOHBIX 3aJJaHUH U B IpoLiecce

HCCJIel0BAaTENbCKOM JIeITEIbHOCTH HAyYHO-NIONYJISPHYIO JIUTEPATYPY
XHMHUYECKOI0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTEepHEeTa

nocJjie KOHCyJIbTAallUH C reJaroroMm.
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Tema 2. JJIeKTpOIMTHYECKaA
Aucconyanusa. XuMu4yeckue
peakuyHu B pacTBOpax

(84)

Teopust 3/IeKTPOJUTUIECKOU JUCCOLUALIUU. DTEKTPOJUTHI U
HEe3JIEKTPOIUThL. KaTHOHBI, aHHOHBL. *MeXaHHU3M JUCCOLMALUU
BelleCTB C pa3/IMYHbIMH BU/IaMH XUMUYeCKOH cBA3U. CTeleHb
Jucconuranyuu.* CuibHbIe U c1abble 3J1eKTPOJTUTBI.

Peakuuy noHHOro 06MeHa, yC/I0BUA UX NpoTeKaHUsA. MoHHbIe
YPaBHEHUS pPeaKIHil.

XuMHUYecKre CBOMCTBA KUC/IOT, OCHOBAaHUH U COJIel B CBeTe
HpeJCTaBJeHUH 006 3JIEKTPOJIMTHYECKON Jucconuanuu. Cpeaa
pactBopa. [loHATHe 0 ruApoJIM3e coslel.

KauyecTBeHHbIe peaKLlUH Ha KATHOHBI

Y aHUOHBI : XJIOPUJ-, 6poMuji, Ho3uj-, cyabdar-, Kap6boHaT-,
cunrkaT-pocdar- aHHOHBL, THPOKCH/-MOHBI KaTHOHBI AMMOHHS,
MarHus, Kajbliys, aJIOMUHUS, X)KeJjle3a 2+, 3+, [UHKA,
HPUCYTCTBYIOLIME B BOJHBIX PaCTBOPaX..

JeMoOHCTpauumn

JseKTpUYecKas IPOBOAUMOCTb PACTBOPOB BELIECTB; ABUKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OnBITHI, WLTIOCTPUPYIOLIYE IPU3HAKY TPOTEKaHUs peaKIui
HOHHOTO 06MeHa.

OnbITHI IO ONPE/IeJIEHUI0 Cpeibl B pacTBOpax coJsiel (xaopuaa
HaTpus, Kap6oHaTa HATPHsl, XJIOPU/A [IMHKA).

JlaGopaTopHble U NPaKTU4YeCcKHe

pa6oTsl

JlabopaTOpHBIN OMNBIT:

Ne8Peakuuu HOHHOTO 06MeHa B pacTBOPax 3J1€KTPOJIUTOB:
cyabdara meau(Il)

U 1EJ104HM, Kap6oHaTa HaTPHUS U COISTHOM KUC/IOTBI, peaKL{Usi

HeﬁTpaJ’IHSaL{HH Mexay ruiJpOKCU0M KaJlud U COJITHOM KHCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.

[IpakTHyeckas pabora:
Ne 1. PemreHue aKciepMMeHTa/IbHBIX 33/ja4 110 TEME.

BoeruucieHust
— 110 ypaBHEHUSIM XUMHUYECKUX peaKk Ui

PacKpbIBaTh CMbIC/I U3yYaeMbIX IIOHATHH, @ TAK)XKE CMBICJI TEOPUU
3JIEKTPOJIUTUYECKOU IUCCOIMALIMU C OTIOPOM HA CXEMBbI.

O6bACHATb NPUYUHBI 3J1IEKTPOIPOBOJL -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJATb ypaBHEHUS JUCCOLMALMN KUCJIOT, Lieslouel U CoJleH, oHbIe
U COKpaLléHHble HOHHbIE YPaBHEHUA XUMUYECKHUX PeaKLIUA HOHHOTO
obMeHa.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJUTD HAGJII0JeHUS, ieJIaTh BBIBO/BI 10 pe3yJ/IbTaTaM SKCIIepUMeHTa
10CJIe Ipe/iBapUTEJbHOM PaboThlI.

CnesfoBaThb NpaBu/iaM 6e30nacHOi paboThl B 1aG0OpaTOPUU NPU
HCI0JIb30BAaHUU XUMHUYECKOH MOCY/Ibl M 060py10BaHUA 110/, KOHTPOJIEM
nejarora.

[Tpou3BOAUTD BBIYMC/IEHHS 10 XUMUYECKUM YPABHEHUSAM.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
uHbOpMaIMIO0 U3 yiebHMKaA U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMMHUH 110cjIe
npeJBapHUTebHOTO CTPYKTYPUPOBAHUS MaTepHaJa.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe0BAaTeNbCKOH JlesITeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XUMHYECKOTO COJiepXKaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEepHeTa
nocJie KOHCY/IbTallMU C IearoroM.

Paspes 2. HeMmeTa/l1bl M UX coeAUHEHUA (24 1)
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Tema 3. O6mas
XapaKTepHUCTUKAa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
T'ajioreHsl

(44)

0611125 XapaKTepPUCTHUKA rajioreHoB. 0COGEHHOCTH CTPOEeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE /11 HUX CTENIEHU
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BelllecTB — rajoreHoB. XMMH4YeCKHe CBOMCTBa Ha MpUMepe xJiopa
(B3auMogelcTBHE ¢ MeTa/VIaMH, HeMeTa/lJlaMU (BOZOPOJOM U
KucaopozoM),*uenoyamu*). Xsmoposogoposa. CossiHast KUCJIOTa,
XMMHYecKHe CBOUCTBA, *rosydyeHne®, npumeHeHue. KauecTBeHHbIe
peaKIMM Ha raJloreHH/i-MoHblL. */lelicTBHE XJIOpa U XJI0POBOAOPOJA
Ha OpraHM3M 4YeJioBeKa.* BaxkHel1Me XJI0puAbl U MX HAX0X/AeHHe B
npUpoJe.

JleMoOHCTpauuu
BnaeomaTepuanbl: raJioreHbl U UX COeJUHEHHUA.
06pa3sibl XJI0PU/IOB.

JlaopaTopHble U IPaKTHYeCKNEe paGoThl
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJI0pU-HOHOB.

[IpakTHyeckas pa6oTa:

Ne 2. TlosryyeHVe COITHON KHUC/IOThI, U3y4eHUe e€é CBOMCTB.

BbluucieHust
10 YypaBHEHUAM XMMHUECKHX peaKL Uil

OO6BACHATDH 06LIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
coeZIMHEHUH B Mpe/ie/iax MaJjIbIX IEPHUO/I0B U IJIaBHBIX OATPYIIIT
[leprouiecKkol CHCTEMbI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHS HX
aTOMOB C UCII0/Ib30BaHUEM CXEMBbI.

XapakTepu3oBaTh GU3NUECKHE U XUMUYECKHe CBOMCTBA POCTHIX BELIECTB
rajoreHoB (Ha MpUMepe XJI0Opa) U CJIOKHBIX BelleCTB (XJI0pOBOAOPOAa,
XJIOpUJA HAaTPHs), CIOCOOBI UX NMOJIy4eHUs], IPUMeHEeHNe U 3HaYeHNe B
HNpUPO/Jie Y )KU3HU YesI0BeKa I10C/le CTPYKTYPUPOBaHUs MaTepHaJa.

OnpenensiTb raJoreHu/i-MOHBI B pACTBOPE C UCIOJIb30BaHUEM TaGIHIIbI
"XapakTepHble peaKl[M1 HAa aHHUOHBI".

[l1aHUpOBATh M OCYIECTBJATD HA MPAKTHKe XUMHUUECKHEe 3KCIIEPUMEHTHI,
POBOJAUTH HAGJIIOIeHHs, eJIaTh BBIBOADI 110 Pe3yJibTaTaM 3KCIIepUMeHTa
M0CJIe IPeJiBapUTEbHOM PaboThL

Tema 4. O61as
XapaKTepUCTHKA XUMHYeCKHX
asemeHTOB VIA-rpynnsl Cepa
U eé coeguHeHus (5 4)

06111as XapaKTepUcTHUKa 3J1eMeHTOB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHBbIE JIs1 HUX CTeNeHH
okucneHus. CTpoeHre U $pU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — KUCJIOPO/A U CEPBI.

AnnoTtponHble MOgUOUKALUY KUCI0POZA U cepbl. XUMUYeCKHe
CBO¥cTBa cephbl. B3auMo/ieficTBUE ¢ HEMETALJIAMHU - BOJOPOJIOM U
KHUCJIOPOJIOM, MeTa/lIaMH, KOHLIEHTPUPOBAHHBIMHU a30THON U
cepHoO# kucjsoTaMu. CepoBOJIOpOJi, CTpOEHHE, PU3NYECKHE

O6BsICHATH 061111e 3aKOHOMEPHOCTHU B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-
IPYMIIbI U UX COeJUHEHUH
C y4ETOM CTPOEHUS UX aATOMOB C ONIOPOH Ha cxeMy "H3MeHeHHe pasiuycoB B
noArpynmnax".

XapakTepu3oBaTbh pU3HYeCcKHe
Y XMMHYeCcKHe CBOWCTBA IPOCTOTO BeleCTBA CephI U €& coeJUHEHU N
(cepoBOZOPO/1a, OKCHAOB CEPBI, CEPHON KUCJIOTHI, Cy1bYATOB), CIOCOGBI UX
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U XMMHYEeCKHe CBOMCTBA (KI/ICJIOTHIJIC u BOCCTaHOBI/ITe.}IbeIe). IoJIy4eHHUd, IpMMEeHeHe U 3Ha4YeHUe B IpUupoJe U XKU3HU YeJIOBeKa C

OKcHUAbI CepbI KaK PEJICTAaBUTENN KUCIOTHBIX OKCH0B. CepHast ONOPOU Ha CXEMY U IJIaH.

KHCJIOTa, PU3NYeCKHe U XMMHYeCKHe CBOMCcTBa (061He KakK OnpefiensiTh HaIM4YKe Cy1bdaT-MOHOB B PaCTBOPE.

Ipe/CcTaBUTe s KJacca KUCJAOT U *crienuudeckue™), npuMeHeHne. | OGbACHATD CYIHOCTb 9KOJIOTHYECKUX IPOGJIeM, CBA3aHHBIX C IepepaboTKON
CepHHCTast KMCJIOTA. coeZIMHEHUH cepbl I0C/Ie CTPYKTYPHUPOBAHUSA MaTepHaJa.

*XHMHYecKre peaKl1y, Jiexallle B OCHOBE ITPOMBIIJIEHHOTO [I1aHUPOBATH U OCYILECTB/ATD HA IPAKTHKE XUMUYECKHEe IKCIIEPUMEHTBI,
crnoco6a nosiy4yeHus CEpHOHM KUCIOThL. ANllIapaThl ¥ IpOTeKaloLie B NPOBOJUTH HAGJII0/IeHU, [1e1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIepUMeHTa.
HUX Ipolecchl (Ha puMepe MPOU3BO/ACTBA CEPHOH KUCIOTHI).* CnepoBaTh nNpaBu/iaM 6e30nacHoOi paboThl B 1abOpaTOPUU NPU

CoJiu cepHOM KHMCJIOTBI, Ka4eCTBEHHAs peaKLys Ha Cy/IbdaT-HOH. HCIN0JIb30BAaHUH XMMHUYECKOH MOCY/1bl U 060PYA0BAHHUSA 10/, PYKOBO/ICTBOM
HaxoxzaeHue cepbl U eé coejuHeHUH B npupoze. *Xumudeckoe nejarora.

3arpsi3HeHHe OKpY»XKarolel cpe/ibl COeIMHEHUAMU Cepbl [Ipou3BOJUTD BBIYHUC/IEHUS 10 XUMUYECKUM YPAaBHEHUSAM [0 aJIFOPUTMY.
(KHCcIOTHBIE JOXK/AH, 3arps3HEHNEe BO3/[yXa U BOJJ0EMOB), CIOCOObI Hcnonb30BaTh NpHY BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,

ero npeAoTBpalleHus.* cripaBoyHble MaTepuaJbl ([lepHojuyecKyto CUCTEMY XUMUYECKUX

anemeHTOB /. . MeHzeseeBa, TabIMIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOJE, 371EKTPOXUMUUECKUH psijl HAaNpsXKeHUH
METaJlJIOB).

HWcnosib30BaTh MpU BBIIOJIHEHWU YIEOHBIX 33IaHUH U B Ipolecce

JeMoHCTpauumn
Konneknuu (BuaeomMaTepuasbl): cepa v eé coeJUHEHHUS.
O6yrsinBaHMe caxapa MOoJ AeiicTBMeM KOHLEHTPUPOBAHHOM CepHOU

KHUCJIOTBI. N

HCC/Ie[J0BATE/IbCKOM JiesiTeIbHOCTH HayYHO-IIOMYJISIPHYIO JIUTEPATYPY
JlaGopaTopHble U NPAKTUYECKHE PAGOTHI XHMHUYECKOT0 COZlepXKaHus, ClIpaBOYHbIE MaTepUaJibl, pecypcbl UHTepHeTa
Jla6opaTOpHBIE ONbITHI: H0CJIE KOHCYJIbTAlUH C [IeJarorom

O6HapyxeHue cyibpaT-HOHOB.

B3aumogelicTBue pa36aBJeHHON CEPHON KHUCIOThI C HUHKOM.
BbluucieHust

10 YpaBHEHUSIM XUMUUYECKUX PeaKLUH
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Tema 5. O6mas
XapaKTepPUCTHKA XUMHY€ECKHX
3jieMeHTOB VA-rpyninbl. A30T,
dochop u ux coeguHeHUs

(74)

061as XapakTepucTUKa 3J1eMeHTOB VA-rpynmnbl. 0co6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE JJIs1 HUX CTENEHU
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHre B IpUpo/ie, PU3nYecKre U XUMUYeCcKHe
cBoiicTBa. Kpyrosopor asoTa B npupoze.

AmMuak, ero ¢pusnyecKkrue 1 XMMUYECKHe CBOMCTBA, NOJIy4eHHe U
npuMeHeHue. CoJIM aMMOHHS, X QU3UYECKHEe U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHe. KayecTBeHHas peakns Ha MIOHbl aMMOHHUS.
A3oTHas KUCJI0Ta, eé Gu3nyecKre U XMMHUYeCcKHe CBOMCTBa (o61ue
KaK IpeJCTaBUTeJIs KJacca KUCIOT U *cnenuudeckue®).
*A30oTHCTasA KUCI0TA. Mcrosib30BaHNe HUTPATOB U COJIed aMMOHMSA
B KayecTBe MUHEPA/IbHbIX y106peHui.*

XvMHYecKoe 3arpsi3HeHHe OKpyXKatollel cpefibl cCoelHHEHUAMHU
a3oTa (KUC/I0THBIE LOXK/H, 3arpsi3HEHNEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

®ocdop, *asnorponHeie Mogudpukanuu Gochopa*, pusnueckue u
XMUMHYeCKHe CBOMUCTBaA.

Okcug pocdopa(V) u dochopHas kucioTa, GUsniecKue u
XUMHUYeCKHe CBOUCTBA, *nosydyenue.* *KayecTBeHHas peakLus Ha
docdaT-noHbL*

*WUcnosp3oBaHne ¢pocdaToB B KaueCTBE MUHEPAIbHBIX YA00peHU.*
3arpsisaHeHHe NPUPOJIHBIX BOJL0EMOB pochaTaMu.

JleMOHCcTpanuu
Konneknuu: pocdop u ux coefuHeHUs.
B3saumojeiicTBHE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOThI C MEJbIO0.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl

JlabopaTOpHBIE ONBITHI:

1. BzauMogelcTBrE coJleli aMMOHHUS C IIEJI0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LaMy a30THBIX U $ocPOpHBIX yA06peHUH.
[IpakTHyeckas pabora:

Ne 10. [TosryyeHue aMMHUaKa, U3yuyeHHe ero CBONCTB.

BbruucieHust
110 ypaBHEHUSIM XMMHUYECKHUX peaKk i

OGBSACHATH 0611I1Ee 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VA-
IPYIIIbI U UX COEJUHEHUH C Y4ETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb PU3HYECKHE U XUMUYECKHE CBOWCTBA IPOCTBIX BELIECTB
azorta u ¢ochopa 1 UX coeAUHEHUH (aMMHaKa, coJled aMMOHHUS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza ¢pocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), c1OCOOHI UX NMOJTyYeHUs], TIPUMEHEeHNe U 3HaYeHHUe B IpUpojie
Y XKU3HH YeJI0BeKa C UCN0JIb30BaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHMA U pocdaT-HOHBI B PACTBOPE C UCNOIb30BAHUEM
TabsnLbl "XapaKkTepHble peakIMK Ha KATUOHBI M aHUOHBI .

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHUEM
coeiMHEHUH a3oTa ¥ pocdopa B OKpyKarlel cpeje.

[I1aHUpPOBATD M OCYIIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
IPOBOJAUTD HAGJII0/JeHUS, ieJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CnepoBaThb npaBu/iaM 6e30nacHO paboThl B 1aOOPaTOPUU NPH
UCI0JIb30BAaHUH XMMHUYECKOH NOCy/1bl U 060py10BaHUS.

[Tpou3BOAUTD BBIYMC/IEHHS 10 XUMUYECKHUM YPABHEHUSAM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHUKa,
CNpaBOYHbIE MAaTepHUaJIbl (IEPUOJUYECKYIO CUCTEMY XUMUYECKUX
aseMmeHTOB /. . MeHzeeeBa, Tab MLy pacCTBOPUMOCTHU KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMHUYECKUH Pl HaNpsHKeHUH
MeTaJlJIOoB).

Hcnosib30BaTh NpHU BbINOJHEHUH YYeGHBIX 33/laHUU U B ITpoLiecce

HCCJIeI0BATENbCKOH JIEATENIbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOI0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchl HTepHeTa
10CJIe KOHCYJIbTAIMH C [1€/JaroroM

Tema 6. O611asa XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriepoja ¥ KpeMHMH U UX

Yrjepop, a/uIoTponHble MOAUGHUKALUK TPaduT, aiMas.
B3anmogelicTBHe ¢ MeTa/uIaMH, HEMeTaJlJIaMH,
KOHILIeHTPHUPOBAaHHBIMU a30THOH U CEPHOU KHUCJIOTaMH,
pacnpocTpaHeHHe B IpUpoJe, PU3nueCcKre U XUMHUYECKHe

O6BsICHATH 061111e 3aKOHOMEPHOCTU B U3MEHEHUHU CBOMCTB 3JieMeHTOB [VA-
IPYIIbI U UX COEJUHEHUH C YYETOM CTPOEHUSA UX aTOMOB.

XapakTepu3oBaTh GU3NUECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELECTB
yIJepofia U KpeMHHUS U UX COeIMHEHUH (OKCH/IOB YIJIepo/a, yTOJIbHON
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coeJUHEeHUs cBoiicTBa. Axcop6uusi. KpyroBopot yryiepoja B Npupo/Je. KHUCJIOTbI, KAPGOHATOB, OKCH/Ia KPEMHHUS, KDEMHUEBOW KUCJ/IOTHI,

(84) OkcuApl yriaepoa, ux GUsnyecKkue U XMMUYeCKUE CBOUCTBA, UX CUJIMKATOB), CIIOCOOBI UX MOJy4YeHHUs], TPUMEHEHUE U 3HAaYE€HHUE B IPUPOJE
JleiCTBYE Ha )KMBble OPraHU3Mbl, 10JIy4YeHHE U IPUMEHEHHE. Y XKU3HHU YeJIOBeKa.
*JKoJiornyeckue nNpobJieMbl, CBA3aHHbIe C OKCHAOM yriepoaa(IV); OnpeiesiTb KApOOHAT- U CUJIMKAT-
rUnoTe3a r/106aJbHOr0 NOTeIJIEeHUs KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
adpdext.* OOBACHATD CYIIHOCTD 9KOJIOTMYECKUX MP06JIeM, CBSI3aHHBIX C HAXOXKJeHUEeM
YrosibHag KMCJI0TA U €€ coJy, UX PU3nvecKre U XUMUYeCcKHe YTJIEKHCJIOrO ra3a B OKpy»Xxaroliei cpefe.
CBOWCTBA, N0JIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WnnocTpupoBaTh B3aUMOCBSA3b HEOPTAaHUYECKUX COeJMHEHUH yIieposia U
KapOOHAT-HOHBL OpraHUYeCKHX BEIeCTB I10/] PYKOBO/CTBOM yYHUTEJIA.
*[lepBoHayYaJIbHbIE NOHATHSA 06 OPraHUYECKUX BellecTBaX KaK O [I1aHUpOBATh U OCYIECTB/IATD HA IPAKTHKE XUMHYECKHe SKCIIEPUMEHTBHI,
coeIJMHEHUSAX yTJIepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHS. NPOBOJUTH HAGJIIO/I€HU, [1e/1aTh BBIBOJBI 10 pe3yJIbTaTaM 3KCIepUMeHTa
[ToHATHE O 6GMOJIOrMYECKH BaXKHBIX BellleCTBAX: XKUPAX, OeJIKax, nocJie NpeJiBapuTebHON paGoThl.
yrjieBofiax. MaTeprajbHOe eIMHCTBO OPraHUYeCKHX U CnepoBaThb nNpaBu/iaM 6e30nacHOi paboThl B 1abOpaTOPUU NTPH
HeopraHUYeCKHUX COeJUHEHUN.* UCI0JIb30BAHUH XMMHUYECKOH NMOCy/1bl KU 060py10BaHUS.
*KpeMHUH, ero pusndeckre 1 XMMUYeCKHe CBOMCTBA (Ha mpuMepe Hcnosb30BaTh NP BBINOJHEHUH Y4e6HBIX 3a/JaHUH TEKCThI y4e6HUKA,
B3aUMO/IeHCTBHUS C MeTa/IaMU U HEMeTaJ/lJlaMu), oJIydeHue U cripaBoyHble MaTepuaJbl ([lepHojuyecKyro CUCTEMY XUMHUYECKUX
NpUMeHEeHHE B 3JIEKTpOHUKe.* asieMmeHTOB /I. U. MeHiesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoeanHeHUsI KpeMHUs B npupoe. O01ue npecTaBaeHus 06 OCHOBAHWH U COJIEN B BOJIE, 3JIEKTPOXUMUUECKUH PsIl HAPSKEHU N
okcuze kpeMHHUsA(IV) 1 kpeMHHeBo# KucaoTe. CUINKATHI, UX MeTaJlJIOB) T0C/Ie KOHCYJIbTALMH C [TeJJaroroM.
HCI0JIb30BaHUE B OBITY, MeAUIIVHE, TPOMBILIJIEHHOCTH. Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B poLiecce
BaxkHell1ne cTpouTe/IbHbIE MaTepHaJbl: KEPAaMUKA, CTEKJIO, HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
LIeMeHT, 6eTOH, XeJie306eToH. [Ipo6ieMbl 6e30MacHOr0 XUMHYECKOTO COJiepXKaHus, CIpaBOYHbIe MaTepHaslbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTEbHBIX MaTEPHAJIOB B IOBCEHEBHOMN nocJie KOHCY/IbTallMU C IejaroroM.
JKHU3HU.*
JleMoHCTpauumn
Mopeny KpUCTaIIMYECKUX PELIETOK a/Ma3a, rpaduTa, MOJIEKYJIb
bynnepena.
Ancop611us pacTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTnBoras.
BusieomMaTepuasbl: CHJIMKAaTHas TPOMBIILJIEHHOCTb.
Mopenn MOJIEKYJ1 OpPraHUY€eCKUX BEILeCTB.
JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlabopaTOpHBIN OMBIT:
KayecTBeHHas peakius Ha KAp6OHAT-HOH.
[IpakTHYeckye paboOThI:
Ne 11. [Tony4yeHue yrieKUCI0ro ra3a U U3y4eHue ero CBOMCTB.
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
Ne 12. PemreHue akcnieprMeHTa/IbHBIX 33a4 110 TeMe «HemeTasibl».
BeryuciieHus
110 YpaBHEHHUSIM XUMUYECKUX PeaKLUH, eCJIU O UH U3 PeareHTOB
JlaH B BU/le BOJAHOI'0 pacTBOpa C M3BECTHOW MacCOBOH J0JIeH.

Paspges 3. MeTasibl M X coeguHeHMs (20 4)
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Tema 7. O61ue CBOMCTBa
MeTaJlIOB
(449)

O61ast XapaKTEPUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHHUH UX M0JI0XKeHUsI B [lepHOANIECKO CHCTEME XUMHYECKHX
aneMeHTOB /l. . MeHziesieeBa U cTpoeHUs1 aTOMOB. CTpoeHHe
MeTaJlJIOB. MeTas/inyecKasi CBsI3b U MeTaslJIMyecKast
KpUCTaJINYecKast peliéTKa. JIeKTPOXUMUYECKHH psajL
HanpshKeHUH MeTas1oB. Pu3nyeckue U XMMHUYeCKHe CBOHCTBA
MeTaslJ10B. *06111e CIoCcOGbI ToTyYeHUs MeTal10B. [IoHATHe 0
KOPPO3UH METAJLJIOB U OCHOBHBIE CIIOCOGBI 3aLUThI OT KOPPO3UH.
CnsaBbl (CTajb, 4yTYH, AIOPATIOMUHUHN, 6pOH3a), UX HPUMeHeHHe B
OBITY ¥ IPOMBIIIEHHOCTH.*

JleMoOHCTpauuu

03HakKoMJIeHHE C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UYECKUMU CBOMCTBAMU.

Mojenu KpUcTalsInyeCKUX PelIETOK MeTaJlJIOB.
BuseomaTtepuasbl: KOppo3us MeTaJJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl

JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMu CIJIaBOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH peaKIMy MeTaJslj1a C KUCJO0TOH OT PHUPO/AbI
MeTaJlja.

BobluucieHust
— I10 ypaBHEHUSIM XMMHUYECKUX pPeaKLUH, eciu OJMH U3 peareHToB
COJIEPKUT IPUMeECH

PackpbIBaTb CMbIC/ U3YYaeMbIX MOHATUH U MPUMEHSTh 3TH MOHATHUS IPU
ONHMCAaHUU CBOMCTB BEIeCTB U UX MPeBpalleHUM.

OO6BACHATDH 06LIMEe 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMEHTOB-
METaJIJIOB U UX COeJUHEHUH C Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepHu30BaTh CTPOEHHE METAJLJIOB, 001[He pU3NUEeCKHEe U XUMUYECKHe
CBOMCTBa MeTaJlJIOB.

XapakTepu3oBaTh 06IIKe CIOCOOBI NOJNYYEeHNs METAJIIOB IOC/Ie
CTPYKTYpHUPOBaHUs MaTepuaJa.

CiienoBaTh NpaBu/aM 6e30MacHON paboThI B JIAGOPATOPUH NPU
HCMOJIb30BAaHUH XUMHUYECKOHU MOCYAbl U 060pYJOBaHUS.

[Tpou3BOAUTE BEIYUCIEHHUS 10 XUMUYECKUM YPABHEHHUSIM.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 3a/JaHUH TEKCThI y4eOHUKa,
crnpaBovyHble MaTepuasbl ([lepuoAnYecKyIo CUCTEMY XUMHUYECKHX
anemeHTOB /. . MeHzeseeBa, TabIMIy paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJsiell B BOZE, 31EKTPOXUMUUECKUH psifl HanpsiXKeHUH
METaJlJIOB).

HWcnosb30BaTh MPH BbINOJHEHUH YYeGHbBIX 33/JaHUH U B IpOIecce
HCCIe0BaTENbCKOM AeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XHMUUYECKOTO COZiepKaHUs, CIIPAaBOYHbIe MaTepHaJibl, pecypchl UHTepHETa
MocJie MpeiBapUTENbHON KOHCYJIbTALIUH C IEJAroromM
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Tema 8. BaxkHelmue
MeTaJlJIbl M MUX COeJMHEeHHUA
(164)

lesounble MeTasbl. [losoxeHue B [leproguyueckoil cucteme
XMMUYeCcKUX 371eMeHTOB /. U. MeH/iesieeBa, CTpoeHHE aTOMOB.
Haxoxenue B npupoze.

dusnyeckre U XMMUYeCcKHe CBOHCTBA (Ha MpUMepe HaTpus U
Kasus). OKCUJbI ¥ TUAPOKCUABI HATPUS U Kanus. [IpuMeHeHne
11eJIOYHbIX METAJIJIOB U UX COeJUHEHUH.

[[lesiouHO3€eMeIbHBIE MeTaJIbl MAarHUM U KaJbIIUH, CTpOeHHe
atoMoB. [losioxeHue B [lepuoanyeckoi cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MenziesnieeBa. Haxox/eHue B npupoze.
dusryeckue U XMMUYeCKHe CBONCTBA. BaxkHelne coeiuHEHUS
Kasblus (OKCUZ, TUAPOKCHUZ, con). *XKEcTKoCTb BOAbI U CIOCO6BI
eé ycTpaHeHUs.*

Anromunuil. [lonoxeHue B [lepruoanyeckoi cucTeMe XUMUYECKUX
aneMeHTOB /I. U. MeHnziesieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusndeckre U XUMHUYECKHe CBOMCTBA. AMdOTepHbIe
CBOWCTBA OKCH/A U TUAPOKCUJA.

XKeneso: cocras, cBoiicTBa U nosiydyeHue. [loyoxxeHue B
[leproanyecKoy cucTeMe XUMHUYECKUX 3JIEMEHTOB

. U. MeHzenieeBa, cTpoeHue atomMa. HaxoxzeHue B mpupoze.
dusndeckre U XUMUYECKHE CBOMCTBA. OKCU/bI, TUAPOKCH/IBI U COJTH
kene3a(ll)

u xese3a(lll).

JeMoHCTpauumn

B3saumogeiicTBrUe HAaTpHUs € BOAOM.

OkpaliuBaHue IIJlaMEeHU MOHAMHU HaTpUs U Kalusl.
OkpaliMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3auMojelicTBre OKCH/la KaJIbI[USI C BOJOM.
BuseomaTepurasbl: ropeHue XeJie3a B KUCI0PO/Jie U XJI0pe.

JlaGopaTopHble U IpaKTU4eCKue paéoThbl
JlabopaTOpHBIE ONBITHI:

O3HaKoMJIeHHE ¢ 06pa3LiaMy aJIFOMUHUSA U €T0 CIIJIaBOB.
AMdoTepHbIe CBOKWCTBA I'MAPOKCH/IA aJIFOMUHUS.
KauecTBeHHbIEe peaKLMM Ha MOHBI JKeJie3a.
[IpakTHYecKue paGoThI:

Ne 13. PelteHHe 3KcllepMMeEHTaA/IbHbBIX 33/ja4 110 TeMe «MeTasLbI».

BbruucjieHust
[0 ypaBHEHUSIM XMMHUYECKHUX peaKUil.

OGBSCHATH 061I1Ee 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1EMEHTOB-
METAJIIOB B IPYIIAaX U UX COEAUHEHUH C yYETOM CTPOEHUS UX AaTOMOB.

XapakTepu3oBaTb pU3HMUECKHE U XMMUYeCKHe CBOWCTBA NPOCTHIX BELeCTB
METaJlJIOB U UX COeJUHEHUH (OKCUZ0B, THAPOKCH/IOB, COJIeH) ¢ onopoi Ha
CXeMy, CIIOCO0ObI UX MOJIy4YeHHs], IPUMeHeHHe U 3HaYeHUe B IPUPO/JIe U XKU3HU
YeJI0BeKa.

Pacno3HaBaThb c NOMOLIbIO KaYeCTBEHHBIX PeaKIUi HOHbI METaJJIOB (MarHus,
KaJIbIIMsl, JIIOMUHUS, IMHKA, XKeJle3a (2+), )kesie3a (3+), Mmeau (2+) ¢
HCIIOJIb30BaHUEM TabJIHIbI "XapaKTepHble PeaK[My Ha KATHOHBI'".

[I1aHUPOBATH U OCYILECTB/IATD HAa IPAKTHKE XUMUYECKHEe IKCIIEPUMEHTBI,
NPOBOJUTH HAGJII0/IeHU, [1e/1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIepUMeHTa.

CnefoBaThb npaBu/IaM 6e30MacHOM paboThl B JJabOpaTOPUU NPU
MCII0JIb30BAaHUHU XMMHUYECKOH 0Cy/ibl U 060py/J0BaHUS.

[Tpou3BOAUTD BBIYMC/IEHHS 10 XUMUYECKUM YPABHEHUSAM.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
uHbOpMaIMIO0 U3 yiebHMKaA U CIPABOYHbIX MaTepPHAJIOB, TPAMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHUH.

Hcnosnb30BaTh NPU BbINOJIHEHUH Y4eGHBIX 33/laHUH U B ITpoLiecce
UCCJIeI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIEPXKaHus1, CIPAaBOYHbIe MaTepHaIbl, pecypchl THTEpHETa
nocJie IpeJiBapUTeJbHON KOHCYJIbTALUH C IearoroM

Paspen 4. XumMus 4 okpyxaromas cpeaa (3 1)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KM3HU
YesIOBEeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeH_[eCTBa U MaTepHaJibl B
HOBceﬂHeBHOﬁ »KM3HU YesioBeKa. XUMHUS U 340pOBbE. be3omacHoe
HCIIOJIb30BAHHE BEIECTB 1 XUMHWYECKUX peaKuMﬁ B 6]3]Ty.

XapaKTepI/IBOBaTb POJIb XMMHUHU B pa3/IMIHbIX ccl)epax AeATeJIbHOCTHU mo;[eﬁ,
OCHOBHbI€ Bel€CTBA U MaTepHUaAJIbl, IPUMEHAEMbIE B )KU3HHU COBPEMEHHOTI'O
YeJIOBEKa.
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(34)

[IpupoAHbIe HCTOYHUKHU YTIEBOLOPO/OB (Yro/ib, IPUPOAHbIN ras,
HedThb), TPOAYKTHI UX [IepepabOTKH, UX POJIb B OBITY U
MPOMBIIJIEHHOCTH.

OCHOBBI 9KOJIOTMYECKOH IPaMOTHOCTH. XMMHUYECKOe 3arpsi3HeHue
OKpY»Kalollel cpesibl (Ipesie/IbHO AOMyCTUMAas KOHLEHTpalus
BemectB — [1/1K).

PoJib xMMUM B pellleHHH 3K0JIOTMYeCKUX pobieM.*

OGBSICHATD YC/I0BUS1 6€30M1aCHOTO UCI0/Ib30BaHUS BELLECTB U XUMUYECKHUX
peakuui B ObITY.

AHanM3MpOoBaTh U KPUTHYECKH OLleHUBATh UHPOPMALMIO O BIAUAHUU
IPOMBILLJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAaHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’Kalollel cpesibl.

YMeTb 0Ka3bIBaTh NE€PBYIO MOMOILb IPU XUMUYECKUX 03KOr'aX U OTPaBJIEHHAX.

[IpyHUMaTb y4acTHe B 06CYK/JeHUH P06IeM XMMHYECKOH U 9KOJ0TMYeCKOH
HalpaBJIEeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO TO3UIUIO N0 po6JieMe U
npeJJaraTb BO3MOXKHbIE [IyTH €€ pellleHus C OII0poX Ha HHPOPMALUIO U3
y4yeOGHHUKA U ClIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa.
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