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I[TOACHUTEJIbHASA 3AITNCKA

PaGouass mporpamma mo XuMuM I OOYYAlOUIUXCA C 3aJE€PKKOH TICUXHYECKOTO
passutus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHMs MOATOTOBIICHA Ha
ocHoBe DenepallbHOTO TOCYNAPCTBEHHOTO OOpa30BaTelbHOTO CTaHAAapTa OCHOBHOTO
obmiero o6pazosanus ([Ipukaz Munnpocsemenust Poccuu ot 31.05.2021 . Ne 287)
(mamee — ®I'OC 0O0O0), DenepanabHOI aTaNTUPOBAHHONW 00PA30BATENHHOMN MPOTPAMMBI
OCHOBHOTrO  oOmiero o0Opa3oBaHus Uil  OOy4arolMXCS C  OrPAHUYEHHBIMU
BO3MOXHOCTAMHM 370poBbs (ITpuka3 Munnpocsenienus Poccuu ot 24 HosiOpst 2022 1. Ne
1025), ®epepanbHOil paboyell mOporpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHHS IO
yueOHOMY Tmpeametry «Xumusi», PeaepalbHOW MPOrpaMMbl BOCHUTAHHUS, C YYETOM
pacrpeieieHHbIX 10 KJjlaccaM MpPOBEpPAEMbIX TpeOOBaHUN K pe3yinbraraM OCBOCHUS
denepanbHOM aJaNTUPOBAHHOW O00pPa30BATEIBLHONM MPOrpaMMbl OCHOBHOIO OOIIETO
oOpa3oBaHus JIsi OOy4YaIONMIUXCA C 3aJCPKKOM TICUXWUYECKOTO PAa3BUTHS U JIEMEHTOB
COZICp)KaHUs, TIPEACTABICHHBIX B YHUBEPCAIBHOM KOAM(PUKATOPE TO XHUMHH,
Konuenuuu mnpenonaBaHusi y4yeOHOro mnpeaMera «XuMHUsS» B 00pa30BaTEIbHbBIX
opranuzanusax PO, peanmnsyomumx 0CHOBHBIE 00111€00pa30BaTeIbHBIC TPOTPAMMBI.

[IporpamMma 1o xumMuu pazpaboTaHa C LEJIbI0 OKa3aHUSI METOJUYECKON MOMOIIU
YUUTENIO B CO3/IaHUM pabodeil mporpaMMebl IO y4eOHOMY MPEIMETY.

VYueOnwit  mpeaMer  «XuMHUS» ~ BXOAMUT B NOPEAMETHYIO  00JacThb
«EcTecTBeHHOHAay4YHbIE TpEAMETh». B cucTeMe eCTeCTBEHHOHAyYHOro OO0pa3oBaHUs
XUMUS KaK Y4eOHBIN MpeaMeT 3aHUMAET BaXKHOE MECTO B MO3HAHUM 3aKOHOB MPUPOJbI,



dbopMUpPOBaHUM HAYYHON KapTUHBI MHpA, CO3JAaHUM OCHOBBI XMMHMUYECKUX 3HAHUMH,
HEOOXOIMMBIX JIsl MOBCEJHEBHOM W3HU, HABBIKOB 3J0POBOr0 M O€30MACHOIO IS
YelloBeKa W OKpy)Karouled ero cpeasl oOpa3a >XKM3HM, a TakKkKe B BOCHUTaHUU
JKOJIOTUYECKOH KYJIBTYPBI.

YcnemHocTh M3y4EHHs] XMMHUHU CBSI3aHA C OBJIAJICHUEM XHUMHUUYECKUM SI3BIKOM,
coOnoieHneM TMpaBui  Oe3omacHO paOOThl MpPU  BHIOJHEHHMH XUMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHMEM MHOTOYHUCIICHHBIX CBSI3€M XMMUM C JPYTHUMHU MPEeAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJIIOYAET B c€051 OCHOBBI HEOPraHUYECKON U OpraHUYEeCKON XUMUHU.
['maBHOM naeel mporpamMmsl SIBJISIETCS CO3/laHre 0a30BOr0 KOMILIEKCA OMOPHBIX 3HAHU I
0 XMMHH, BBIPQKEHHBIX B (DOpMe, COOTBETCTBYIOIIECH BO3pacTy OOYYAIOIIUXCA U UX
0COOBIM 00pa30BaTEILHBIM MTOTPEOHOCTSIM.

B conepxkaHun JaHHOTO Kypca MPeICTaBIEHbl OCHOBOIIOJIATAOIIME XUMAYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME M3YyYEHHE COCTaBa M CTPOEHHUS BEILECTB,
3aBUCHUMOCTH HUX CBOWCTB OT CTPOEHHUS, IPOTHO3MPOBAHHME CBOWCTB BEIIECTB,
UCCIIeIOBaHME 3aKOHOMEPHOCTEN XUMHUYECKUX MTPEBPAILICHUN U TTyTEN YIPABICHUS UM
B LIEJISIX TIOJIYYEHUS BEIIECTB U MATEPUAJIOB.

TeopeTnueckyo OCHOBY M3Yy4€HHUSI HEOPTAaHUYECKON XHUMUHU COCTABJISET ATOMHO-
MoOJIeKyJsipHOe yueHue, llepumomnueckuin 3akon .M. MenzgeneeBa ¢ KpaTKUMH
CBEJICHUAMHU O CTPOCHUMM aTOMa, BHJAX XHUMHUUYECKOM CBSI3M, 3aKOHOMEPHOCTSIX
IPOTEKAHUSI XUMUYECKUX PEAKIIUI.

B u3yueHnn kypca 3HauuTEIbHAsA POJIb OTBOJAUTCS XUMHUECKOMY SKCIIEPUMEHTY:
NPOBEJICHUIO TPAKTHUYECKUX U JIA0OPAaTOPHBIX pabOT, OIUCAHUIO PE3yJbTaTOB
YUYEHUYECKOT0 HKCIIEPUMEHTA, COOIIOACHUI0O HOPM W TMpaBmil Oe30macHoil paboThl B
XUMHYECKOU TaOOpaTOPHUH.

Peanuzanus 7aHHON MpOTpaMMBI B MPOIECCe 00YUEHUS MO3BOJIUT 00YyJAIOIIIMCS
¢ 3IIP ycBOUTH KIIHOYEBBIE XMMUYECKHUE KOMIETEHUWU U TMOHATH POJIb M 3HAUYCHUE
XUMUHU CPEU OPYTUX HAYK O MPUPOJE.

N3ydenne XuMuM CHOCOOCTBYeT (OPMHPOBAHHMIO Yy OOYYAIONIUXCS HAYIHOTO
MHUPOBO33PEHUSI, OCBOCHHIO OOIEHAyYHBIX METOJ0B (HAOIIOJCHUE, W3MEPEHHE,
AKCHEPUMEHT, MOJEIHPOBAHKE), OCBOCHUIO MMPAKTUYECKOTO MMPUMEHEHUS Hay4YHBIX
3HAaHUM, OCHOBAaHHOTO Ha MEXIPEIMETHBIX CBS34X ¢ mpeaMeramu «OKpyKarouui
Mup», «®Duszukay, «buonorus», «l'eorpadus», «Marematuka» u (popMupyeT
KOMIIETEHIIUHA, HEOOXOAMMBbIC [IJIi  TMPOJOJDKEHHS  o0pa3oBaHUsT B 001acTH
€CTECTBECHHBIX HAYK.

N3yuenne xumuM cnocoOCTBYyeT pa3Buthio y oOywaromuxca ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHUS, (YHKIIMOHATHHOW  TPAMOTHOCTH,  yMEHUS
BOCIIPUHUMATh W KPUTHYECKH AaHAIM3UPOBaTh HHGPOPMAINIO, TPEICTABICHHYIO B
pa3nIuyHbIX QopMax. 3HAUUMOCTh MpEAMETa ISl Pa3BUTHS KM3HEHHOW KOMIETEHIUU
oOyuatomuxcst ¢ 3I[IP 3akmrouaercs B YCBOGHHWHM OCHOBBI XHMHYECKUX 3HAHUH,
HEOOXOJUMBIX JJIsi TIOBCEHEBHOW >KU3HU; HABBIKOB 3J0POBOr0 M OE€30MaCHOrO Jist
YeJIoBeKa M OKpY’Karolled ero cpeinl o0pasza >KU3HU; (POPMHUPOBAHUM SKOJIOTUUECKOU
KYJbTYPBL.



[Iporpamma oTpaxkaeT coaep:kaHue 0O0y4YeHHUs MpeaMeTy «XHMHSI» C y4EeTOM
0co0BIX 00pa3oBaTeabHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnagenue yueOHbIM
NpeaMETOM «XHUMUS» MPEICTABISET ONPEICICHHYIO TPYIHOCTh JJI1 00y4arouuxcs C
3IIP. D10 cBSI3aHO C OCOOEHHOCTSAMH MBICIUTEIBHON AEATENbHOCTH, NEPUOINYECKUMHU
KOJI€OaHUSIMU BHUMAaHHUS, MAJIbIM 00b€MOM MaMATH, HEIOCTATOYHOCThIO OOLIEro 3amnaca
3HaHUMW, TOHWXEHHBIM IO3HABATEIBHBIM HHTEPECOM W HU3KUM YPOBHEM pPEUYEBOTO
pa3BUTHSL.

Jist mpeononeHus TPYAHOCTEH B M3Y4YEHHHM Y4YeOHOro mnpeameTra «XHUMHUS»
HeoOXxoMMa afanTaius ooObeMa U Xapakrepa yueOHOro mMaTepuala K Mo3HaBaTEIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OO0ydaromMXcs, y4eT UX OCOOCHHOCTEH pa3BUTHSA:
UCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIPEAMETHBIX M  MEXIPEAMETHBIX CBS3EH,
MOCTETIEHHOE YCI0KHEHUE U3y4aeMOro Marepuania.

[Ipy wW3yyeHMHM XUMHM HEOOXOAUMO OCYIIECTBISATh B3aMMOJEHCTBHE Ha
MOJIMCEHCOPHOM OCHOBE.

TeopeTnueckuii Matepuan peKOMEHAYETCS M3ydaTh B IMPOIECCe MPAKTUYECKOMN
nesTenbHOCTH. BO3MOXKHO BbI€NIeHHE OTIEIbHBIX YPOKOB Ha PEIlIeHHE 3a7ad B CBA3M
CO CJIOKHOCTBIO aHanmu3a Tekcta oOydarommmucs ¢ 3I[IP. Opranumdeckoe eanHCTBO
NPAKTUYECKON W MBICTUTENBHONW JESITENIbHOCTH OO0YyYalolMXCsl Ha ypOKax XUMHUU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHUIO 0a3MCHBIX XMMHUUYECKHX 3HAHUM U
ymeHuil. Ocoboe BHUMaHUE MPU M3YUYEHUHU XUMHUU YACTAETCS U3YYCHHIO «CKBO3HBIX)
HNOHSTHHN U (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUSI MaTepHaia.

Lenu 1 3agaun U3y4yeHUs: yueOHOTo npeaMeTa « XuMUsH»

O6mue uenu u3ydeHUs ydyeOHoOro mpeameTa «XUMHUS» TMPEIACTABICHBl B
@OenepanbHOil  pabouell mporpamMme OCHOBHOTO obOmiero oOpaszoBanus. OHu
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIEro
o0Opa30oBaHus, HAMPABIEHHOCTH OOYYEHMs] Ha Pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
dbopMupoBanue e€ HMHTEIUIEKTa M 00mIed KyiabTyphl. OOydeHHE YMEHUIO YYUTHCS U
POJOJIKATh CBOE 00pa30BaHUE CaMOCTOSITENIbHO B HACTOSIIIEE BPEMs SIBISIETCS OIHOU
U3 BOXKHEHIUX QYHKIMN y4eOHBIX TIPEIMETOB, B TOM YHCIIC U «XUMHUN.

Jlns oOy4uaroruxcst ¢ 3IIP, Tak ke, Kak W JJIsI HOPMATHBHO Pa3BUBAIOIIUXCS
CBEPCTHHUKOB, OCBaMBAIOLINAX OCHOBHYIO 00pa3oBaTeIbHYIO porpammy,
JOMUHUpYIOLIee 3HaUeHUE MPUOOPETAIOT TaKUE 1IeJIH, KaK:

dbopMUpOBaHHE  WHTEIUICKTYaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO PEIIEHUH, CIIOCOOHON aanTHPOBATHCSA
K OBICTPO MEHSIOIIUMCS YCIOBUSIM KHU3HU;

HAIPaBICHHOCTh OOYYEeHHMsSI HAa CHCTEMAaTHYeCKOEe MPUOOIICHHE YYalUuXCs K
CaMOCTOSITEIbHOM MMO3HABATENbHOM AEATEIbHOCTH, HAYYHBIM U MPAKTUYECKUM METOIaM
MO3HaHUS, (POPMUPYIOIINM MOTHUBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

o0OecreyeHne YCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETECHUIO O0OYJArOITUMUCS
OMbITa PA3HOOOPA3HOM NIESITENBHOCTH, MO3HAHUSA U CAMOMO3HAHMUSI, KIIFOUEBBIX HABBIKOB
(KITHOYEBBIX KOMIIETEHIIUI ), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE ISl PA3IUYHBIX BUIOB
NEeSTENbHOCTH;

dbopMupoBaHrEe YMEHHUI OOBACHITH U OLICHUBATH SIBJIICHUSI OKPYXAIOIIETO MUpa
Ha OCHOBaHHMH 3HAHUI U OMbITA, MOTYUYECHHBIX IPU U3YUCHUU XUMUU;
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dbopMupoBaHUe y OOYYAIOMIMXCAd TYMAaHHUCTHYECKUX OTHOILICHHUM, MOHUMAaHHS
IIEHHOCTH XUMHUUYECKUX 3HAHUM JUIsi BBIPAOOTKH HKOJOTHMYECKH I1eJIeCO00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM AEATEILHOCTH B LIEJISAX COXPAHEHUSI CBOETO 30POBbS U
OKPYXKAaIOIIEH IPUPOTHOU CPEBL;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO, CIIOCOOHOCTEM K CAMOKOHTPONIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOUIEUETOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO IS U HANTPABICHHOCTH JaJIbHEHIIETO 00ydYeHHUS.

Kypc HanpaBiieH Ha pelieHue cleayomX 3a1a4, 00eceunBatoIINX pealn3auio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIESITEIBHOCTHOTO MOAXOAOB K OOYYEHHIO XUMUU
oOyuaromuxcs ¢ 3I1P Ha ypoBHE OCHOBHOT'O 00111eT0 00pa30BaHuUs:

dbopmMupoBaHue TEPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEJACTABICHUN O
BEIECTBAX, UX MPEBPAIICHUAX U MPAKTUICCKOM ITPUMECHEHUH; OBJIaJeHNE MOHITUIHHBIM
anmapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUH;

OCO3HAaHHE OOBEKTUBHOW 3HAUYMMOCTH OCHOB XMMHUYECKOM HayKHW Kak O0O0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUUYECKUX TMPEBPAIICHUN HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB KaK OCHOBHI MHOTHX SIBJICHUN XUBOW M HEXKUBOW MPUPOJIBI;
yIIyOJICHHE TIPEJICTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA;

OBJIAJICHUE OCHOBAMHU XMMUYECKOH IPaMOTHOCTH: CIIOCOOHOCTHIO aHAM3UPOBATh
U OOBEKTMBHO OIIEHUBATh >KU3HCHHBIC CUTYyaIluW, CBS3aHHBIE C XWMHEH, HaBBIKAMU
0e30macHOro oOpalieHus ¢ BEIIECTBAMH, HCIOJIb3YEeMbIMU B TIOBCEIHEBHOM >KU3HU;
YMEHHEM aHAJU3UPOBAaTh U IUIAHUPOBATH DJKOJIOTMUECKH Oe30MacHoe TMOBEACHHE B
LEJISIX COXPaHEHUS 370POBbS U OKPYXKAIOLIEH Cpelibl;

dbopMupoBaHHEe YMEHUN YCTaHABIMBATH CBSI3M MEXIY peaidbHO HaOII0ZaeMBbIMU
XUMHYECKUMHU SIBJICHUSIMU U TPOIECCAMU, MPOUCXOSAIIUMU B MUKPOMHUpPE, OOBICHSITH
NPUYMHBI MHOTOOOpa3Hsl BEIIECTB, 3aBUCUMOCTh X CBOMCTB OT COCTaBa M CTPOECHUS, a
TaK)Ke 3aBUCUMOCTh IPUMEHEHHS BEIIECTB OT UX CBOMCTB;

NpPUOOPETEHNE OMbITa MCIOJIBb30BAHMS PA3IMYHBIX METOJOB M3YYECHHUS BEIIECTB,
HAOMIOCHUS 3a WX TPEBPANICHUSMU TPU TPOBEACHUH HECIOXKHBIX XUMHUUYECKHUX
AKCIIEPUMEHTOB C UCIOJIb30BAaHHUEM JIa0OPATOPHOTO 00OPYIOBaHMS U TPUOOPOB;

dbopMupoBaHHE TPEACTABICHUN O 3HAYCHUM XUMHUYECKOM HAayKH W PEIICHUH
COBPEMEHHBIX IKOJIOTHYECKUX MPOOIEeM, B TOM YUCJIIE B MIPEAOTBPAIICHIUN TEXHOTCHHBIX
1 DKOJIOTHYECKUX KaTacTpod.

Oco0enHocTu 0T0OOpPA ¥ a1aNTAlUU Y4eOHOI0 MaTepuaJia no XuMumn

OOyuenue ydeOHOMY mpeamMeTy «XuMHUs» HE0OXOAMMO CTPOUTH HAa CO3JAaHUU
ONTUMAJbHBIX YCJIOBUH [JIi YCBOEHUS MPOTPAMMHOr0 MaTepHasia OOYy4YaroIUMUCS C
31IP. Bbonbiioe BHUMaHWE MODKHO OBITH YAENEHO OTOOpPY ydeOHOro Marepuana B
COOTBETCTBHH C TIPUHIIMIIOM JOCTYITHOCTH TIPH COXPAaHEHUHU OOIIETO 6a30BOTO YPOBHS.
OH TOJDKEH MO COJEP)KaHUI0 U 00BEMY OBITH aJIaNTHPOBAHHBIM JIJISi O0YYaIONIUXCS C
3[IP B cooTBeTcTBUHM C WX OCOOBIMH OOpa3zoBaTeNbHBIMU TOTpeOHOCTAMH. CremyeT
o0nerunTh OBNaJeHHEe MarepuaioMm oOywatomumucs ¢ 3I[IP mocpemctBoMm ero
JE€TATbHOTO OOBSICHEHHS] C CUCTEMAaTHYECKUM MOBTOPOM, MHOTOKPATHOW TPEHUPOBKOU
B NIPUMCHEHUU 3HAHUW C WCIIOJIH30BAHUEM IMPUEMOB AJTOPUTMHU3AINHN U BU3YabHBIX
ornop, 00y4eHus CTPYKTYPUPOBAHUIO MaTepuaa.



bonbiioe 3HaueHHe AJ1 MOJHOLIEHHOTO YCBOEHHUs Y4eOHOro marepuajia MMeeT
OIopa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, U3y4aeMbIX B JAHHOM Kypce, ¢ TaKUMU
yueOHbIMU mnpeaMeramMu Kak «l'eorpadus», «Dusuka», «buonorus». Ilo3Bosss
paccmaTpuBaTh OJWH M TOT K€ Y4YeOHBIM Marepuand C pa3HbIX TOYEK 3peHus,
MEXIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €ro Jy4lIeMYy OCMBICICHUIO, O0jee MPOYHOMY
3aKpEIUICHUIO TIOJIYYCHHBIX 3HAHUM U NIPAKTUYECKUX YMEHUH.

[Ipy moAroTOBKE K ypOKaM Yy4YUTENb JOJDKEH MPEeIyCMOTPETh (POPMUPOBAHUE Y
oOy4aromuxcsd yMEHUN aHaJIM3UpOBaTh, CPAaBHUBATH, 0000IIATh N3yYaeMbIil MaTepua,
IUIAaHUPOBATh TMPEJCTOSIIYI0 paboTy, OCYHIECTBISATh CaMOKOHTpoJb. Heobxomumo
NOCTOSIHHO ~CIIEJIUTh 32 TNPAaBWIBHOCTBIO pEYeBOro O(OpPMIIEHHUS BBICKA3bIBAHUIM
obOyuvaromuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSIMU MOBENCHUSI M JAESITENIbHOCTH, oOyvaromuxcs ¢ 3I1P
(pacTOpMOXKEHHOCTh, HEOPraHM30BAaHHOCTh) HEOOXOJIUM CTPOXKAWIIUKA KOHTPOJb
COOJIIO/IEHUSI TPABWIJI TEXHUKU O€30MaCHOCTH IMPHU MPOBEAECHUU JIa0OPaTOPHBIX paboT B
XUMHUYECKOM KaOuHeTe.

IlpumepHble BHABI aeATeabHOCTH oOy4dawommuxcsi ¢ 3IIP, o0ycioBiieHHbIe
0co0bIMH 00pa30BaTEeJIbLHBIMH MOTPEOHOCTAMH U 00eCIeYHBAKIINE OCMBICITCHHOE
OCBOCHHE COCPKAHNH 00paA30BaHUA M0 NpeaMeTy «XHMHA»

Copepxanue BUAOB JesTenbHOCcTH oOydwarouuxcs ¢ 3[IP Ha ypokax xumuu
onpejensieTcss Ux 0ocoObIMU 00pa3oBaTeIbHBIMU MOTpeOHOCTSMU. [loMHUMO MIMPOKO
ucnosbzyeMbix B ®OIT OO0 oOmux myig Bcex 0oOydaromuxcs BUIOB JEATEIHLHOCTH
ClelyeT YCWIHTh BHJIBI JEATEIbHOCTH, CHEHU(PUYHbIE JI1 JaHHOW KaTeropuu
oOydarommxcs, s 00ecreyeHus: OCMBICIEHHOTO OCBOCHHUS COJEp:KaHUs 00pa3oBaHUs
0 MPEIMETY: YCWIEHUE MPEAMETHO-IIPAKTUUYECKON AEATEIbHOCTH C aKTHUBU3AIUEH
CEHCOPHBIX CHCTEM; YEPEJOBAHUE BHUJIOB JEATEIBHOCTH, 33JICUCTBYIOIUX Pa3IUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHUE MaTepHaya C OMOpPOil Ha aJrOPUTM; «IIOIIArOBOCTHY B
U3YUYEHUU MaTepHalia; UCIOIb30BaAHUE JOIMOJHHUTEIBHON BU3YyaJIbHOW OMNOpPHI (IUIaHBI,
00pa3Iipl, CXeMBbI, I1a0JIOHBI, OTIOpHBIE Ta0MuIEl). 15 pa3BuTus y odydaromuxcs ¢ 3I1P
YMEHHS JIeTlaTh BBIBOJBI, (POPMUPOBAHHUS TPaAaMOTHOTO PEUYEBOTO BBICKA3BIBAHUS
HEOOXOJIMMO HCIIOJIb30BaTh OMOpHBIE ciioBa M kiauiie. Ocoboe BHUMAHUE CIETYET
YAETUTh OOYYCHHIO CTPYKTYPHUPOBAHHMIO MaTepHasia: COCTABICHHUE PHUCYHOUHBIX H
BepOaJbHBIX CXEM, COCTaBJICHHE TaOJHWI, COCTaBICHHE KiIacCUPUKamuum ¢
0003HaYEeHHBIMH OCHOBAHUSMHU IS KJIacCU(DHUKAIIMU W HAIMOJHEHHE WX MPUMEpaMu H
APp.

[IpumepHast TemaTu4yecKasi U TEPMUHOJIOrHYecKas Jekcuka coorBeTcTByeT POII
000.

Hust oOyuatoruxcsi ¢ 3P cymecTBeHHBIME SBISFOTCS TpHEMBI PabOTBI ¢
JEKCUYECKUM MaTepuajioM 1o mnpeameTy. [IpoBoguTcs crnenuanbHas paboTa 1o
BBEJICHUIO B AKTUBHBIH CJIOBaph OOYYArOMIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3ydaemble TEpMUHBI BBOASTCS Ha MOJUCEHCOPHON OCHOBE, 00s3aTelibHA BU3yaslbHas
MOJAACPIKKA, AITOPUTMBI PA0OTHI C ONMPENIETICHUEM, OMTOPHBIE CXEMBI JJIs aKTyalu3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamera «XuMus»> B y4eOHOM IIaHe



B coorBerctBUM ¢ @DenepalbHbIM  TOCYIAapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0O0IIero o0pa3oBaHusl y4eOHBIM MpeaMeT «XUMUS» BXOIUT B
NpeaIMETHYI0 00s1acTh «EcTecTBEHHOHAYUYHBIE MPEIMEThI» U SBISETCA 00s13aTeIbHBIM
JUISL U3YUYEHUS.

Y4eOHbIM MJIaHOM Ha €€ u3ydyeHue oTBeleHO 136 ydyeOHbIX 4acoB — Mo 2 4 B
HeJemo B 8 1 9 Kitaccax COOTBETCTBEHHO.

Conepxanue y4yeOHOTO mpeaMeTa «XUMHs», MpeacTaBieHHoe B DenepabHON
paboueit mporpamme, cootBerctByer @DOI'OC OOO, pa3paboTtaHo C y4eTOM
@denepanbHOi  OCHOBHOM  00pa3oBaTeNbHOM  MpOrpaMMbl  OCHOBHOI'O  OOILETro
oOpa3oBaHusg MO Yy4yeOHOMY TMpeaAMeTy «XUMHUs», COOTBETCTBYeT DenepanbHol
aJanTUPOBAaHHON OCHOBHOM 00pa3oBaTeNbHOM MporpaMmMe OCHOBHOIO — OOIIEro
o0pa3oBaHus 00YYaIOLIUXCS C 33JI€PKKON MCUXUYECKOTO Pa3BUTHS.

COLAEPXAHUE YYHEBHOT O ITPEJIMETA «XUMUS»

COIEPXAHUE OBYUYEHMS B 8 KIIACCE

[TepBoHauaabHbIE XUMUUYECKUE TTOHSATHUS

IIpenmer xumuu. *Ponp XxumuM B KWU3HU dYenoBeka.™ Tema u BemiecTsa.
@u3nyecKue CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BEIIECTB. *XUMUS B CUCTEME
Hayk.* UYwuctele BemectBa U cMmecu. CrocoObl pasnenenHusi cMmeceid. [Ipasuia
6e3omacHOro oOpalleHus ¢ BeleCTBaMU U J1abopaTopHbIM 0bopynoBanueM. *[loHsTue
0 METO/1aX MO3HAHMS B XUMHUH. *

ATOMBI M MOJIEKYJbl. XUMUYECKHE DJIEMEHTHhI. 3HAKU (CHMBOJBI) XUMUYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHas Macca. [IpocThie U crnoxHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢popmyna. BalleHTHOCT, aTOMOB XMMHMUYECKHX 3JI€MEHTOB. *3aKoH
IOCTOSIHCTBAa cOcTaBa BemlecTB.* OTHOCUTENbHAs MOJIEKYJApHas Macca. MaccoBas
JI0JISI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

dusnyeckue M XUMHYECKUE SBIICHUA. XuMuueckass peakuus. [IpusHaku
XUMUYECKUX pEaKUUid. YpaBHEHUS XUMUYECKUX peakUui. 3aKOH COXPAHEHHS] MacChl
BemiecTB. Knaccudukamuss XUMUYECKUX peaknuil  (COSAMHEHHS, Ppa3lIoKEeHHS,
3aMeIeHus, OOMEHA).

XHUMUYECKUN SKCHEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYIOH, C IMpPaBHIAMHU
paboTel B yabopaTtopuu M MpUEMaMHu OOpaIIeHHs C JJaDOpaTOPHBIM O0OPYIOBAHHEM;
M3y4YeHHE W ONHCAHWE (PU3NYECKHX CBONCTB OOpa3l[OB HEOPraHMYECKUX BEILECTB;
HaOmoneHre Gpu3ndeckux (IIaBICHUE BOCKA, TaTHUE JIbIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIMs BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE MEIHOU
MIPOBOJIOKH, B3aMMOJICHCTBUE MeJNla C KHCIIOTOW) SIBICHWM, HAOJIOJICHWE W OIHCAHUE
MPU3HAKOB MPOTEKAHMUSI XUMUYECKUX PEaKIUil (pa3loKeHHe caxapa, B3auMOJICHCTBUE
CEepHOM KHUCJIOTHl C XJIOpUAOM Oapusi, paszioxkenue ruapokcuaa wmeau (1) npu
HarpeBaHWH, B3anMMOJICHCTBUE kene3a ¢ pactBopoM conu Meau (II));u3yderue cnoco0oB
pazzienieHusi cMecei (C MoMOoILbI0 MarHuTa, (PUIbTPOBAHKE, BbITAPUBAHKE, TUCTUIUISILINS,

xpoMmarorpadusi), TpoBeJACHUE OYUCTKUA MOBAPEHHOUN cOIM; HAOMIOJIEHUE W OMHCAHHE
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pE3yJIbTaTOB NPOBEJACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl;
CO3/1aHHE MOJIETEe MOJNEKYJ (IIApOCTEPKHEBBIX).

Baxuenue npenctaBuTeNIM HEOPraHUYECKUX BEILIECTB

Bo3nyx — cmech razos. CocrtaB Boznyxa. Kuciopox — 3J€MEHT UM IPOCTOE
BemiecTBo. Haxoxaenue kuciopoaa B mpupoje, puznueckue u XMMUYECKUe CBOMCTBA.
Peakiiuu ropeHusi MpOCThIX U CIOXKHBIX BemlecTB. CrocoObl MOJydYeHHs] KUCIOpoja B
naboparopuu *u mpomsbiiieHHOCTH. * [Ipumenenue kucnoponaa. Ilonstue 06 okcumax.
Kpyrosopot kucnopoaa B npupoje. *O30H — amioTporHas MoauUKaius KUcaopoaa.

TemnnoBoit A PekT XUMHUIECKON peakIuu, TePMOXUMUYECKUE YPABHECHHUS, IK30- U
SHJIOTEPMHUUYECKHE peaKMu. TOIINBO: yrojib U METaH. 3arpsi3HEHUE BO3/1yXa, YCUJICHUE
napHuKoBoro 3¢ dexra, pa3pylneHue 030HOBOTO CIIOs. *

Bonopon — snemeHT u mpoctoe BemiecTBo. Haxoxaenue Bogopoaa B IMpUPOJE,
dbu3nYecKue U XMMUYECKUE CBOMCTBA (HA MpUMEpe B3aUMOJICHCTBUS C HEMETaUIaMu U
OKCHJIaMH METaJUIOB), MPUMEHEHHe, *crmocoObl mosydeHus.* TloHaTHE O KHCIOTax u
COJISAX.

KonnuectBo BeniectBa. Monb. MonspHass macca. 3akoH ABoragpo. MomnsipHbIi
00bEM razoB. Pacuersl mo xumuueckoit popmyise. PacueTsl MaccoBOW JOIU XUMUYECKOTO
AJIEMEHTa B COCIMHECHHH, KOJIMYECTBA BEILECTBA, MOJISIPHONW MAacChl, MOJIIPHOTO 0O0bema
ra3oB. Pacu€rbl Mo XUMHUYECKUM yPaBHEHUSIM.

*@duznueckue cBoicTBa BoAbl.* Boxa. Ee cocras, ctpoeHue u mosekyibl. *Boja
Kak pactBopuTenb.* PacTBopbl. *IIoHSATME O HACBIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. IloHsTMe pacTBOpMMOCTM BellecTB B Boje.* Pacuer MaccoBOW [0H
BEIIECTBA B pacTBOpe (MpOLEHTHAass KOHIEHTpauusi). MaccoBas HOJs BEIIECTBA B
pacTBope. *XUMHUYECKHE CBOMCTBA BOJBI (pa3IOKEHUE, pEaKUUU C HATPUEM, OKCHIIOM
Kanplusi, okcuaoM cepsl (IV) peakuum ¢ MetamnaMu, KHUCIOTHBIMH M OCHOBHBIMU
okcuaamiu). [lousitue 06 ocHoBaHusIX. POk pacTBOPOB B MpUPOJIE U B )KU3HU YEIIOBEKA.
KpyroBopot Bonbl B mpupoje.* 3arpsa3HeHHe NpUpoAHbIX Boa. OXpaHa M OYMCTKA
IPUPOJTHBIX BO/I.

Baxuenmne — Kimacchl  HEOPraHMYECKHX  COCOUHECHUI. Knaccuduxanus
HEOpraHWYEeCKUX coeAuHeHuil. OKcuabl: cocTaB, Kilaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *am(oTepHbIe, HecoseoOpa3yomre - Ha npumepe okcuaa yraepoaa (II) u
okcuga azora (II)), Homenknarypa.* *IlonyueHne* M XUMHUYECKHE CBOMCTBA OKCHJIOB
(B3auMopeiicTBue ¢ BOJOHM, KucioTamu, mienodamu). OcuoBanus. Kiaccudukanus
OCHOBAaHMM: IIEJIOYA M HEPACTBOPHUMBIE OCHOBaHUA. HoMeHknaTypa OCHOBaHHUI.
duzuyeckue M XMUMHUYECKHE CBOWCTBA OCHOBAaHUM (B3aMMOJICMCTBHE C OKCHJAMH
HEMETAJJIOB, KUCIOTaMH, cojiaMu). *[lonyuenne ocHoBaHUM. *

KucnoTsl: cocta, knaccudukaius, HOMCHKIATypa, GU3HUECKUE U XUMHYCCKHUE
CBOMCTBa (B3aMMOJACHCTBUE C MeETAJJIaMH, OCHOBHBIMM OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha IMpPUMEpPE COJSHOM W CEpHOM KHUCIOT), *crmocoObl mnoiydeHus.* Psin
aktuBHocTH MmeTtauioB H. H. bekeroBa. Conu (cpeaHue): HOMEHKJATypa COJEH,
*CIMmocoObI MOJyYeHUs *, B3aUMOJACHCTBUE COJIEH C METa/ulaMHu, KUCIIOTaMH, IeI0YaMHU
U COJISIMH, IIPUMEHEHHUE.

[lonsitue 00 amdoTEpHBIX TUAPOKCUIAX (HA MpUMEpe LIMHKA U *altoMUHUS*):
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*XUMUUYECKUE CBOMCTBA (B3aUMOJEHCTBHE C KMCIOTAMHU U III€JI0YaMU, pa3ioKeHHUE Mpu
HarpeBaHuM) U MOJy4YeHue. *

['eHetnyeckass CBsI3b MEXAYy KJIacCaMM HEOPTraHWMYECKHX COECIUHECHUM.
['eneTnueckue psabl.

XUMUYECKUN IKCTIEPUMEHT: KQUECTBEHHOE OIPEICIICHUE COAEPHKAHUS KUCI0POa
B BO3JlyX€; MOJYYCHUE U M3YUYCHHUE CBOMCTB KHUCIIOPOJIa; HAOII0ICHHE B3aUMOJICUCTBUS
BEILIECTB C KUCJIOPOJAOM U YCIIOBHSI BO3SHUKHOBEHUS U TIPEKpAICHUS TOpeHuUs (1oxKapa);
03HAKOMJICHHE ¢ 00pa3laMi OKCHJIOB M OMHMCAHWE UX CBOWCTB; MOJYYCHUE U U3YyUYCHUE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHHe 00pa3lloB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIEJIOBaHNE OCOOCHHOCTEW PACTBOPEHHsS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MACCOBOM [IOJIEM PAaCTBOPEHHOTO
BEIIECTBA; B3aMMOJICHCTBHUE BOJbI C MeTaJUlaMH (HaTpueM U KaJbIlMeM) (BO3MOXHO
UCIIOJIb30BaHUE BUCOMATEPHUAIIOB); OMpEJEICHUE PACTBOPOB KUCIOT M MIEJIOUeh C
MOMOIIIbI0  HMHJIUKATOPOB;, HCCJEJAOBaHUE OOpa3ll0B HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; HAOJIOJIEHWE HW3MEHEHUsI OKPACKH HWHIUKATOPOB B PACTBOpax
KHUCIIOT W IIeJIoue; n3ydenue B3aumojieictBus okcuaa menu(ll) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METAJJIAaMH, PEAKIM HEUTpaIu3aluu; MoJIyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO MeETaula JPyrMM M3 pacTBOpa COJIM; PEUICHUE
SKCIIEPUMEHTAJbHBIX 3aJad 1o TeMe «BaxkHeillmue Kiacchl HEOPraHUYECKUX
COECIMHEHUI.

[lepuoanyeckuii 3akoH U lleproanueckas cuctemMa XUMUYECKUX 3JIEMEHTOB
1. . MenpaeneeBa. CtpoeHre aToMOB. XUMHUUYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBHTEJIbHBIE PEAKIUH.

[lepBbie MOMBITKHM KJIACCU(PHUKAIIMK XUMUYECKHUX 37eMeHTOB. [loHsiTHE O Tpymmax
CXOJHBIX DJJIEMEHTOB (LIEJIOYHBIE M UIEJIOYHO3EMENbHBIE METaJUIbl, T[aJOTEeHBbI,
WMHEPTHBIE Ta3bl). *DJEMEHTHI, KOTOpble O00pa3yloT aMQOTEepHbIE OKCHIBI U
TUIPOKCHJIBL. *

[lepuonnueckuit 3akoH. Ilepumoguueckass cucreMa XHMHUYECKUX JJIEMEHTOB
1. 1. Menpneneena. Kopotkonepuoanas u *IMHHOIIEpUOHAS * bopMBI
[Tepuoguueckoit cuctembl xumuueckux siiemMeHTOB J[. WM. Menpneneesa. Ilepuoasl u
rpynmnbl. PU3NYECKUN CMBICT TOPSAKOBOIO HOMEpa, HOMEpPOB NEPUOAA WU TPYIIIbI
JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siaep. *M3oromnbl.* Dnektponsl. CTpoeHue
ANEKTPOHHBIX 000J04YeK aToMOB IepBbix 20 xumMuueckux sneMeHToB [leproanueckoii
cucrembl J[. 1. MenneneeBa. XapakTepuCTMKa XHMHUYECKOTO JJIEMEHTa IO €ro
nonoxenuto B llepuoanueckont cucreme /. 1. Menneneesa.

*3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB 3JIEMEHTOB MajlbIX MEPHUOJOB U TJIABHBIX
MOATPYII, B 3aBUCUMOCTH OT aTOMHOro (MOpSAJIKOBOrO) HOMEpa 3HauyeHHE
Ilepuonnueckoro 3akoHa u Ileprognueckol CHUCTEMBI XMMHYECKUX 3JIEMEHTOB IS
pa3BUTHUS HAyKU U npakTuku. [. 1. MeHneneeB — yu€Hblil 1 rpakaHuH. *

Xumnueckass cBs3b. KoBasieHTHast (moyisipHass W HEMOJSIpHAsi)  CBSI3b.
*JEKTPOOTPULIATEIBHOCTh AaTOMOB XUMHUUYECKUX AJIEMEHTOB.* MIOHHAs CBS3b.

Crenenp okuciieHus. OKHCIUTEIBHO-BOCCTAHOBUTEINbHBIE peakiuu. [Ipoueccs
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OKHUCJIEHUS U BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUM SKCHEPUMEHT: H3yYeHue oO0pa3loB BEIIECTB METAIJIOB U
HEMETAJUIOB; B3aMMOJACHCTBUE TMAPOKCHUAA LIMHKA C PacTBOPAMHU KHUCJIOT W ILEJIOYEH;
[IPOBEJICHUE OIBITOB, WUIOCTPUPYIOLIUX IPUMEPDI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuy pa3iokKeHHUs, COETUHEHN).

MexnpeaMeTHbIe CBA3U

Peanmzamust MeXmpeaIMETHBIX CBS3ed NpH HW3YYCHHH XHMHA B 8§ Kiacce
OCYIIIECTBIISIETCST Yepe3 HUCIOJIh30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUYHBIX TMOHSITHH,
TaK W TOHSATHH, SBISIONINXCS CHCTEMHBIMHU JUISI OTJCNBHBIX MPEAMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAYyYHBIC TOHSATHSA: HAy4YHBIA (aKT, TUMOTE3a, TEOpHUs,
3aKOH, aHAJIW3, CUHTE3, KIacCU(UKaIus, NEPUOAUIHOCTh, HAOIIOJEHIE, SKCIIEPUMEHT,
MO/JICTMPOBAHKE, U3MEPEHHE, MOJICIb, SIBIICHNUE.

®dwusuka: MaTepus, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIIHJ, H30TOIIHI,
PalMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUN 3apsll, BEMIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSHHE BEIeCTBa, Ta3, (pu3MUecKkue BEIWYMHBI, SAMHHIIBI U3MEPECHUS,
KOCMOC, TUTaHEeTHI, 3BE3/161, COIHIIE.

buonorus: dorocunTes, npixanue, ouocdepa.

['eorpadusi: atmocdepa, rugpochepa, MUHEpATbI, TOPHBIE MOPOABI, IMOJIE3HbIC
HCKOIIaeMbl€, TOININBO, BOJHBIE PECYPCHI.

COJEPKXAHME OBYYEHMUA B 9 KIIACCE

BemecTBo 1 XUMUYECKasi peakusl

[lepuognueckuii 3akoH. Ilepromnueckass cucTeMa XHMHUYECKHUX DJIEMEHTOB
. 1. MenneneeBa. CTpoeHHE AaTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHM CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOIOB, KAJIHs, KAJIbLHUA U UX COCIMHEHUH B
COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B lleprognyeckoil cuCcTeME U CTPOEHUEM HX
aTOMOB.

Crpoenue BemiecTBa: BHAbBl XUMHUYECKOW CBsI3U. THIOB KPUCTANIMUECKUX
PELIETOK, *3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUA
XUMHUYECKOU CBSA3U. *

Knaccudukaius 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIEeCTB (MEXTyHapoaHAs U
TpUBUAJIbHAS ). XUMHUYECKHUE CBOMCTBA BEILIECTB, OTHOCSIIMNXCS K Pa3IUYHBIM Kllaccam
HEOPraHUYECKUX COCTMHEHNM, TCHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanmss XuMUUECKUX pPEakIUuil MO pa3IMYHbIM NpU3HAKaM (MO YKCIy U
COCTaBY y4acCTBYIOIIMX B PEAKLUU BEIIECTB, MO TEIUIOBOMY 3(PPEKTy, O U3MEHEHUIO
CTEMEHEN OKHUCIEHUS XUMHUYECKHX DBJIEMEHTOB, *I0 00paTUMOCTHU, IO Y4YacTHUIO
Katanu3aropa).® DK30- M SHIOTEPMUUYECKUE pPEaKIUuu *TepMOXUMUYECKHUE
ypaBHEHHUS. *

*[lonaTre 0 CKOpPOCTHM XuMUueckol peakuuu. lloHsiTue 00 oOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakuusx. [[OHATHE O TOMOT€HHBIX U Te€TEPOTCHHBIX
peakuusx. [lonarre o xumuueckoM paBHOBECHHU. CMEIEHUE XUMUYECKOTO PABHOBECHS.
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@DaKTOpbl, BIUAIONIME HA CKOPOCTh XUMHUYECKON PEAKIMU U MOJ0KEHUE XUMUUYECKOTO
paBHOBeCHS. *

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC peaxkuuy, AIEKTPOHHBIN Oaianc
OKHCJIUTENbHO-BOCCTAHOBUTENBHOU peakiuu. COCTaBICHUE YPABHEHHUI OKUCIUTEIIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C UCIIOIB30BaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPONTUTUUECKON AUCCOLUMALMU. DIECKTPOJUTHUYECKAS AUCCOLMAINS.
DJIEKTPONUTBl U HEJJIEKTPONUTHI. KaTHOHBI, aHMOHBL. *MexXaHu3M JHCCOLHUALUU
BEIIECTB C pa3IMYHBIMU BUJAMU XUMHUYECKOM CBsi3u. lloHsitue o cTeneHu
auccouuanyu. * CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu moHHoro oOMeHa. YCJIOBHS MPOTEKAHUS peaKIuii MIOHHOrO OOMEHa 70
koHUA. [lonHbIE M COKpalIEHHBIE HOHHBIE YPABHEHUS PEaKIMi. XUMHUYECKHUE CBOKWCTBA
KHUCIIOT, OCHOBAaHMH U COJIGM B CBeTE€ TMPEACTaBICHUA 00 IIEKTPOJIUTHICCKON
nucconmanuu. Cpena pactBopa. KauecTBeHHBbIE peakMd Ha KAaTUOHBI M AHHOHBI:
XJopua-, Opomua-, HOAMA-, cylbdar-, KapOOHAT-, CUIMKAT-, ¢ocdaT- aHUOHBI;
TUAPOKCUI-UOHBI, KAaTHOHBl aMMOHUS, MarHus, KaJIbIMs, allOMUHUA, kene3a (2+) u
(3+), menu (2+), nuMHKA, TPUCYTCTBYIONINE B BOAHBIX PACTBOPaX.

XUMUYECKUNA HKCHEPUMEHT: O3HAKOMJICEHUE C MOJICNISIMUA KPUCTAIIIMYECKUX
PEmETOK HEOPTraHUYECKUX BEIIECTB — META/VIOB U HeMeTauioB (rpadura u aamasa),
CIOXXHBIX BEIIECTB (XJopHUaa HATpUsi); HCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKONW peakuu OT BO3JICUCTBHS pa3IuYHBIX (PAKTOpOB; UCCIEIOBaHUE
3JIEKTPOIPOBOJHOCTH PAaCTBOPOB BEIIECTB, MPOLIECCA JUCCOLMALIMU KUCIIOT, MIEIOYEH U
coieii  (BO3MOXHO  HCIIOJIb30BAaHHWE  BHUIEOMATEPUATIOB); IMPOBEJCHUE  OIIBITOB,
WUTFOCTPUPYIONTUX TPHU3HAKU TPOTEKAHMWS peakIuii MOHHOro oOMmeHa (oOpa3oBaHuUE
ocaJika, BBIJICJICHHE Ta3a, o0pa3oBaHHE BOJBI); OIBITOB, WJUIFOCTPUPYIONIUX MPUMEPHI
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuid (rOpeHue, peakuuu  Ppa3okKeHHUs,
COCJIMHEHUS); Paclo3HABaHWE HEOPraHMYECKMX BEIIECTB C IMOMOIIbIO Kau€CTBEHHBIX
pEaKIMi Ha NOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HewMmertannbl 1 ux coeIMHEHUS

OO6mast  xapaktepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHUS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne ©u (U3HYECKHE CBONCTBA MPOCTHIX
BEILIECTB — raJOreHOB. XMMHUYECKUE CBOMCTBA Ha MpPUMEpPE XJiopa (B3auMOIECHCTBHE C
MeTalllaMHd, HEeMeTaJZlaMH —  BOJOPOJOM M KHCJIOpPOJOM,  *miemodamu™).
XnopoBogopoi. CoistHast KUCI0Ta, XAMUYECKUE CBOMCTBA, *IojydeHue ™, IpuMeHCHHE.
*JleficTBUE XJI0pa U XJIOPOBOJOPO/IAa HA OPTaHU3M YesoBeKa.* BakHeimume Xmopuibl u
UX HaXOXJIEHHE B IPUPOJIE.

OO6mrast xapakrepuctuka diemMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa U Cepbl. XapaKTepHbIEC CTEIIEHH OKUCIICHUSI.

Ctpoenre u (puU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJa U CEpBHI.
AnnotponHble MOAM(PUKAMU KHCIOpoAa M cepbl. XHUMHUYECKHE CBOWMCTBA CEpBI
(B3aumogeiicTBUe *c HeMeTaulaMu™ — BOJAOPOJAOM M KHUCIOPOJOM, METaJlJIaMU,
*KOHIIGHTPUPOBAHHBIMU a30THOM M CepHOU KucioTtamu).* CepoBOJIOPOMa: CTPOCHHE,
du3nUecKkue U XMMUYECKHE CBOMCTBA (KHUCIIOTHBIE U BOCCTAHOBUTEIBHBIE CBOWCTBA).
Oxkcuapl cepbl KaK NpeICTaBUTENN KUCTOTHBIX OKCUI0B. CepHas KucioTa: GU3NYECKUe
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U XxuMuueckue cBoiicTBa (o0mme u crnenupuueckue). Cojld CEpHOU KHUCTOTHI,
KayeCTBEHHAsI peakius Ha cynbdar-uoH. CepHuCTas KUCIoTa. ¥ XUMUUYECKHE PEaKIuHy,
JeXalllue B OCHOBE MPOMBIIIJIEHHOTO CcHoco0a TOJy4YeHUsT CEepHOW KHCIIOTHL *
Haxoxxaenue cepbl U €€ coenuHeHui B npupoe. Ilpumenenue cepsl U €€ COEqUHEHUN B
ObITY M B MPOMBIINUJICHHOCTH. *XHWMHUYECKOE 3arps3HEHUE OKpYXKaloluehd Ccpenbl
COCTMHEHHSIMH Cepbl (KUCIIOTHBIE JOXIH, 3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI
ero npeaoTBpamieHus. *

OO6mast xapakTepucTHKa 3JIeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aToMOB a30Ta u (¢ocdopa, XapaKTepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHE B TpHPOJE, (PUINYECKHE WU XHUMHUYECKHE CBOWCTBA
(B3auMofeiiCTBME C MeTaulaMM W HEMeTalJlaMU - KHUCIOPOJIOM M BOIOPOJOM).
KpyroBopotr aszora B mpupojge. AMMHUAK: (PU3NYECKHE W XHUMHUYECKHE CBOWCTBA
(oKHCIIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojyueHue™ v NMpUMEHEHHE.
Comu aMMOHMS: cocTaB, (HU3MUECKHME ¥ XUMHUYECKHE CBOWCTBa (pa3liokKeHHE,
B3aWMOJICHCTBHE CO IIeJIo4YaMH), NpuMeHeHue. KadecTBeHHass peakiuss Ha HOHBI
aMMOHHUA. A30THasi KHUCIIOTa, €€ (U3MYeCKHe W XMMHUYECKHe cBoicTBa (00mme u
cneruduyeckue), *nomyuenue.* Hutpatel (pasznoxeHue). A30TUCTas KHUCIOTA.
Hcnonp30BaHUuEe HUTPATOB M COJICH aMMOHHS B KadyeCTBE MHUHEPATBHBIX YIOOPCHHIA.
*XUMUYeCcKoe 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl COSAMHECHUSMHU a30Ta (KHCIOTHBIC
TOXIH, 3arpsi3HEHUE BO3/IyXa, TIOYBBI U BOJIOEMOB). *

docdop, *ammorponnsie Mmoaudukanuu dochopa,* puznueckue U XUMHUECKHE
CBOICTBa (B3aMMOJIEMCTBHE C MeETaUIaMH, HEMeTallaMH, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoil kuciaoTamu).* Oxcun ¢ocdopa (V), oprodochoprHas kuciorta:
dusznueckre U XUMHUYECKUE CBOICTBa, *momydeHue.® *[loHsTHE O MUHEpAIbHBIX
ynoopeHusx: HUTpatel U ¢ocdarbl. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOmas
xapakTepuctuka snemMeHToB [VA-rpynmnel. OcoO€HHOCTH CTPOSHUSI aTOMOB YIJIepo/ia U
KpeMHUs. BaJeHTHOCTh M XapaKTepHbIE CTENEHU OKUCICHUS aTOMOB yriepoja H
KpemHus. Pacripoctpanenue yriaepoja B IpUPOE, XapaKTEPHbIC CTENIEHU OKHU CIICHUS.

VYrnepon, amnorponHsie Moaudukanuu (rpadur, anmasz), ¢GuU3HUECKHE U
XMMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB (B3aMMOJCHCTBHE C  MeETajulaMH,
HEMeTalIaMH, *KOHIICHTPUPOBAHHBIMHU a30THOM M CEPHOM KHCIOTamu)*. AncopOrusi.
Kpyrosopot yrinepoga B mpupoae. OKcuabl yriepoaa, ux GuU3NYecKue U XUMHUYECKHUe
CBOWCTBa, IOJNyuyeHHWE U MPUMEHEHHEe, JCHCTBHE Ha OpPraHU3M  YeJOBEKa.
*JKoymoruueckre TpoOIeMbl, CBsi3aHHBIE ¢ okcuaoM yriuepona(lV); rumoresa
TJI00QIBHOTO TOTEIJICHUST KJIMMaTa; MapHUKOBBIM 3P GeKT.* YronbpHas KUCIOTa U €€
cold, HMX (U3NYECKME U XUMUYECKHE CBOWCTBa, *MOIydyeHWE W MpPUMEHEHHeE.™
KauecTtBennas peakmusi Ha KapOoHaT-MOHBI. lcmonbp3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.

O6mme mpeacTaBieHus 00 OCOOEGHHOCTSIX COCTaBa M CTPOCHUS OPTaHUYECKUX
COeIMHEHMH yriepoja (Ha mpuMepe MeTaHa, HTHJEHA, 3TaHOJIAd, YKCYCHOM KHCIOTHI.
*Ux coctaB M xuMuueckoe cTpoeHue. Knaccudukaiusi opraHMYecKHX BeIeCTB.™
[TorsiTne 0 OMOTOTWYECKM BAXKHBIX BEIIECTBAX: JKHpax, OelkaxX, yriaeBoJgax — M HUX
POJIH B *KU3HU yesoBeka. *MaTepuaabHOE €AMHCTBO OPraHMYECKUX U HEOPraHMYECKUX
coeTuHEeHUN. *
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KpemHuuii, ero ¢Qusmyeckue © XMMHYECKHE CBOWCTBAa (Ha mpuMepe
B3aMMOJICUCTBHUSl C METAJJIaMM M HEMEeTallaMH), *HojiydeHHe® U INpUMEHEHHUE.
*Coenunenus: kpemHusi B pupojie. O0ume npeacrtapieHus 06 okcuae kpemMuus(IV) u
KpeMHHEBOU KuciioTe. CUIMKaThl, (PU3NYECKne U XUMHYECKHE CBOWCTBA, MOTYYEHUE U
NpUMEHEHWE B  OBbITY, MPOMBILUIEHHOCTH (B  MEIUIMHCKOH, 3JIEKTPOHHOM,
CTpPOUTENbHOW W Ap.). Baxkueilline cTpouTenbHble MaTepuaibl: KepaMUKa, CTEKIIO,
LIEMEHT, 0€TOH, keyie300eToH. [IpoOaeMbl 6€30MacHOr0 KUCIOIB30BAHUS CTPOUTEIIBHBIX
MaTepHalioB B MOBCETHEBHOM KHU3HU. *

XMMHUYECKUI SKCHEPUMEHT: HM3y4YeHHE 00pa3l0B HEOPraHUYECKUX BEILECTB,
CBOMCTB COJISHOM KHUCJIOTBHI; MPOBEJIEHUE KAUECTBEHHBIX PEaKlUil Ha XJOPUI-MOHBI U
HAOJIIOICHUE TPU3HAKOB WX TMPOTEKAaHMs; OIBIThL, OTpa)kawiue (U3nYecKue u
XUMHUYECKHE CBOMCTBA TajOr€HOB M HMX COEAMHEHUN (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEPHUANIOB); O3HAKOMJIEHME C oOpa3laMHu XJOpUJI0B  (TallOT€HHUIOB);
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSIMU (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHUANIOB); HAONIOJIEHUE TMpolecca OOyTiMBaHHUS caxapa MOJ JIeHCTBHEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI; U3YyUEHHE XUMUYECKUX CBOMCTB pa30aBlieHHON
CEpHOMU KHUCJIOTHI, MTPOBEICHNE KaUeCTBEHHOM peakiuu Ha cyiab(}aT-uoH U HAOII0AeHUE
npu3HaKa e€ MPOTeKaHUs; O3HAKOMJICHUE ¢ (PU3MYECKUMU CBOMCTBAMH a30Ta, ¢pocdopa
U UX COEJMHEHUN (BO3MOKHO MCIIOJIb30BaHHUE BUIEOMATEPUAIOB), 00Opa3liaMy a30THBIX
1 (hochopHBIX yIO0OpEeHU; MOTyUYeHHEe aMMHUaKa U U3Y4EHUE €ro CBOICTB; MPOBECHUE
KaYeCTBEHHBIX pEaKIuil Ha MOH aMMOHHUA U (ochaT-uOH U U3YUYEHHE MPU3HAKOB UX
NpOTEKaHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEABIO
(BO3MOHO HCIIOIB30BAHUE BHICOMATEPUAITIOB); U3YUCHUE MOJEIEH KPUCTAIINYECKUX
peméTok anmasa, rpaduTa; O3HAKOMJIEHHE C TMPOIECCOM afCcOpOIMU PAaCTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YITIEM W YCTPOMCTBOM NPOTHUBOrasa; IOJyYeHHE
YIIEKHUCIIOTO Ta3a M M3yYEHHUE €ro CBOMCTB; MPOBEACHUE KAYECTBEHHBIX PEAKIUil Ha
KapOOHAT- U CUJIMKAT-UOHBI U U3yUYECHHUE MPU3HAKOB MX MPOTEKAHMS; 03HAKOMIIEHHUE C
NPOAYKIIUEH CUIIMKATHON MPOMBIIIIEHHOCTH; PEIICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMe «BaxkHenlme HeMeTaJIbl U UX COCTUHECHUSD.

Mertanibl 1 X COEAUHEHUS

OO6mas XapakTepUCTHKA XUMHUYECKUX 3JEMEHTOB — METAJUIOB HA OCHOBAHUU
UX  1oJiokeHus B llepuomnyeckoi — cuCTeME  XMMHUYECKUX  JJIEMEHTOB
. . MenneneeBa u ctpoerust atomoB. CTpoeHHe MeTaJioB. MeTtannnueckas CBs3b U
METAJUIMYECKasi KPUCTAIIIMYECKas peméTka. DJIEKTPOXUMUYECKUN psii HAIPSKEHHUI
MeTtaiuioB. Dusznueckre M XUMHYECKHE CBOWCTBA METAIOB (B3aMMOJICHCTBHE C
KHCJIOPOJIOM, BOJIOM, KHCIOoTaMu). *OOmmue crnocoOsl moaydeHuss MetaioB. [lorstue
0 KOppPO3UHU METAJJIOB, OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CiiaBsl (CTalb,
9yTyH, TIOPATIOMAHHN, OpOH3a) U UX TPUMEHEHHE B OBITY U MTPOMBIIIIIEHHOCTH. ¥

[Ilesounble MeTauibl: NONOXKEHUME B llepuonnueckor CHUCTEME XHMUYECKHUX
anemenToB [[. WM. MengeneeBa; ctpoenne aroMoB.  Haxoxzaenue B mpupoze.
dusnueckue W XUMHUYECKHE CBOWMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbI U
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne MeI0UHbIX METANIOB U UX COEUMHEHUM.

[I{esr0uHO3EMENTBHBIE METaJIIIbI MarHuim u KaJIbLIVK: MOJIOKECHUE
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B [Iepuoanyeckont cucreme xumudeckux sneMeHToB [[. M. MenneneeBa; ctpoeHue ux
aTOMOB; HaxOXJcHHE B mpupoaec. PHU3NUECKHE U XMMHUYECKUE CBOMCTBA MArHUs M
Kayblivs. BaxkHeilmue coeauHeHus Kanblus (OKCUI, THAPOKCHI, coiu). *JKECTKOCTH
BOJIbI U CIIOCOOBI €€ yCTpaHEeHHUs . *

AnroMuHui: nosioxkeHue B llepmoandeckoil cucteMe XUMHUYECKHUX SJIEMEHTOB
J. 1. MenpgeneeBa; CcTpoeHUE aroMa; HaxoIeHue B npupoae. dusnueckue u
XUMHUYECKUE CBOWCTBA amtoMUHUA. AMDOTEpHbIE CBOWCTBA OKCHAA W THUIPOKCH]IA
AJTIOMUHHSL.

Kenezo: mnonoxenue B Ilepuoandeckold CHUCTEME XUMHUYECKHUX JIIEMEHTOB
J. 1. MenneneeBa; CTpoeHHME aroMa, HaxoXJAeHWe B npuponge. Dusznyeckue u
XMMHYECKUE CBOMCTBA jKeJe3a (B3auMOJICHCTBHE C METaUIaMH, KUCIOTaMU U COJISIMU).
Oxcuapl, tuapokcuasl u comu xenesa(ll) wm kenmeza(Ill): cocraB, cBolicTBa
*rnonydyenue. *

XUMHUYECKUN HKCTIEPUMEHT: O3HAKOMJIEHHE C 00pa3laMy METayiOB U CIUIaBOB,
X GU3NUECKUMU CBOWCTBAMM; U3yUEHHUE PE3yJIbTATOB KOPPO3UU METAIUIOB (BO3MOKHO
UCIIOJIb30BaHNE BUEOMATEPHUATIOB), 0COOEHHOCTEN B3aUMOJCHCTBUS OKCHIA KaJIbIUs U
HaTpUs C BOAOW (BO3MOXHO HCIIOJIb30BAaHUE BHUJACOMATEPUANIOB); HCCJIEIOBAHHE
CBOMCTB KECTKOM BOJbI; IpoLEcca TOpPEHUs Kejle3a B KUCIOpole (BO3MOYKHO
UCIIOJIb30BAHUE BUACOMATEPUAIIOB); TPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIMIA Ha
WOHBI (MarHusi, Kanublius, amroMunwus, IHKa, skene3a(ll) u xemesza(Ill), memu(Il));
HaOJII0/ICHNE U OMUCAHUE MPOIIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATPUS, KaIUs U
KaJbpIusl (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEpPUAJIOB); HCCleoBaHUE amM(pOTEPHBIX
CBOWCTB T'HJIPOKCUIA AIFOMUHUS U TUAPOKCHUA LIMHKA; PEIIECHUE SKCIIEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BaxHenime MeTauibl U UX COCIUHEHUSIY.

XUMHS U OKPYXKaKoIas cpeaa

*HoBbple MaTepuanbl U TeXHOJOTUM. BemiectBa U Marepuanbl B MOBCEIHEBHOU
KU3HM 4YeNOBeKa. XHUMHS M 370pOBbe. be3omacHoe HCHOJb30BAHUE BEUIECTB U
XUMHYECKUX peakiuii B ObiTy. IlepBas momomp MNpu XUMHYECKHUX OXKOTax
U oTpaBiieHUSAX. OCHOBBI IKOJIOTUYECKON I'PaMOTHOCTH. *

*XUMHUYecKoe 3arpsi3HEHUE OKpyKarouleid cpeabl (TpeaesibHas AOMycTUMAas
koHteHTparus BemiecTB — [1JIK). Poxs xumun B perieHuu 3K010ruueckux mpoouaem. *

*[IpupoaHble MCTOYHMKHA YTJIEBOAOPOAOB (Yyrojb, MNPUPOAHBIM Ta3, HEPTH),
MPOYKTHI UX IEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIIIIECHHOCTH. *

XVWMHUYECKUNA KCTIEPUMEHT: M3ydeHUE 00pasIoB mMaTepuanoB (CTEKJIO, CIUIABHI
METAJIJIOB, IOJIUMEPHbIE MaTepUaIbl). *

MexnpeaMeTHbIE CBA3U

Peanuzamms MeXnpeIMETHBIX CBSI3€M IpU M3YYEHHMM XUMHM B 9 kiacce
OCYILIECTBIISIETCSl Y€pe3 HMCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX MOHSTHM,
TaK U MOHSTUMN, SBIAIONIUXCS CUCTEMHBIMH JUISl OTIAEIbHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OOuiue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4yHbIM (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIU3, CUHTE3, KIacCU(PUKAIIUS, IEPUOJUIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT,
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MOJICTTUPOBaHUE, M3MEPEHUE, MOJENb, SBICHHE, MAPHUKOBBIA 3(PQEeKT, TEeXHOIOTHS,
MaTepuabl.

®dwusmuka: MaTepus, aTOM, DJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKINJ, H3OTOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYNA, AJIEKTPUUECCKUMA 3apsi]], MPOBOIHHUKH, MOJIYIPOBOIHUKH,
IOVAIEKTPUKH, POTOITIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PAacTBOPHUMOCTb, KpUCTAINTUYECKas pEIIéTKa, CIUIaBbl, (U3MUECKHE
BEJIMYMHBI, CIUHHIIBI H3MEPEHHUs, KOCMHUYECKOE TPOCTPAHCTBO, IUIAHETHI, 3BE3BI,
Connue.

buonorusi: ¢orocuHres, aAbixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAIbHbIE
yaoOpeHwsI, MUKPO3JIEMEHTBI, MaKPOAJIEMEHTBI, TUTATeIbHbIC BEIIECTBRA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOJBI, IMOJE3HBIC
MCKOITaeMbI€, TOTUINBO, BOJHBIC PECYPCHI.

I[INTAHAPYEMBIE PE3VJIbTATBI OCBOEHUMA YYEBHOI'O ITPEJMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B menom pesynbraThl ocBoeHus oOydarommmucs ¢ 3[IP yueOGHOro mpemmera
«XuMuS» JTODKHBI COBIIJATh ¢ pesyiabTatamu DenepanbHON pabouell MporpaMMBbl
OCHOBHOTO 0011ero o6pazoBanus. Hanbosee 3HAUMMBIMU SIBIISTFOTCS :

JIMYHOCTHBLIE PE3VYJIbTATDI:

JIM4HOCTHBIE  pe3yibTaThl  OCBOEHUS  IMPOTpaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHUs JIOCTUTAIOTCS B XoAe OOy4YeHHS XHUMHM B €IMHCTBE Y4eOHOU U
BOCIUTATENIbHON JIEATETbHOCTH B COOTBETCTBHM C TPAJAMIIMOHHBIMU POCCHUHUCKUMHU
COLIMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, TPUHSATHIMH B
oOIIeCTBE TMpaBWJIaMU W HOPMaMHU TOBEJIEHUS U CIIOCOOCTBYIOT —TMpolieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATU3AINH 00yYaOIIUXCSl.

JInaHOCTHBIE pPE3yNbTaThI OTpa)aroT TOTOBHOCTh oOy4arommxcs
PYKOBOJICTBOBAThCSI CHCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUNA W PACIIUPEHUE
OTIBITA JICSITEIbHOCTH Ha €€ OCHOBE, B TOM UHWCJIE B YaCTHU:

1) maTpuoTUYEeCKOro BOCIIUTAHHUS:

[IEHHOCTHOT'O OTHONICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUUECKOMY U
HAy4YHOMY HACJIeIUI0, TIOHMMaHUS 3HAYCHHUsS] XMMHYECKOM HAyKM B JKU3HU
COBPEMEHHOT'O OOIIECTBA, CIIOCOOHOCTH BIAJETh TOCTOBEpHON uH(MOpMaIuen o
MEPEOBBIX JIOCTIKCHHUSIX M OTKPBITHSX MHPOBOM UM OTEUECTBEHHOW XHWMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpakJaHCKOTO BOCITUTAHUS:

MPEACTABICHUS O CONHMAIBHBIX HOPMax W TMPaBWIAX MEKIMYHOCTHBIX
OTHONIICHUH B KOJJICKTMBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, y4eOHO-UCCIIeNOBATEbCKON, TBOPUYECKON W NPYTUX BHIAX JEATEIHLHOCTH,
TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOMW JEATEIHHOCTH MPU BBHIIOTHCHUHN yUCOHBIX,
MO3HABATEIBHBIX 3a7]a4, BBIMIOJIHCHUH XUMHYECKUX OKCIIEPUMEHTOB, CO3JIaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO W B3aUMOTIOMOIIN B MPOIECCE

3TOM y‘-IGGHOﬁ ACATCIIPHOCTH, I'OTOBHOCTH OILICHHUBATDH CBOE MMOBCACHHUC K IIOCTYIIKH
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CBOMX TOBApHIICH C MO3HWIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMSI
[IOCJICACTBUH ITOCTYIIKOB;

3) LIEHHOCTHU HAYYHOT'O MMO3HAHUS:

MHPOBO33PEHUYECKUX TPEACTABICHUA O BEIIECTBE M XHUMHYECKOW pPEaKIny,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHW U COCTABJISIOIINX OCHOBY
JUTsI TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MHpa, TPEJCTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aUMOCBS3SIX YEJIOBEKa C MPUPOTHON CPeIoit, O
POJIM XMMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MMO3HABATEILHBIX MOTHBOB, HAIIPaBJICHHBIX HA IOJIYYCHHE HOBBIX 3HAHUU TIO
XHUMHH, HEOOXOUMBIX TSl O0BSICHEHUS HAOTFOAAaCMBIX TIPOIIECCOB U SIBJICHUH;

NO03HABATEILHOW, MH()OPMAITMOHHOW W YUTATEIIBCKOW KYJIBTYpPHI, B TOM YHUCIIC
HABBIKOB CAMOCTOSITEIILHOW PabOThI C YYEOHBIMU TEKCTaMH, CIIPAaBOYHOMN JIUTEPATYPOH,
JOCTYITHBIMHM TEXHUYECKUMH CPEACTBAMU WH(DOPMAITMOHHBIX TEXHOJIOTHI;

UHTEpeca K OOyYeHWI0 M TIO3HAHUIO, JFOO03HATENBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM0O0Opa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIBCKOMN JIEITENbHOCTH, K
OCO3HAHHOMY BbIOOPY HAIlPaBJICHHOCTH U YPOBHS 00yUYEHUS B JajbHCHIIIEM;

4) hopMupOBaHUS KYJIBTYPHI 3I0POBbS:

OCO3HAHMS IIEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKH Ha 3JI0POBBIN 00pa3 )KU3HU, OCO3HAHUS MOCIICICTBUNA W HEIPUITHS BPEIHBIX
npuBbIYEK (YHOTpPEOJICHHS] aJIKOTOJIsI, HApKOTHUKOB, KYPCHHS), HEOOXOIUMOCTH
coOMI0IeHUsT TIpaBmJI 0€30MaCHOCTU MPU OOpAIEHUH ¢ XUMHUYECKUMHU BEIECTBAMU B
OBITY U peabHO! KU3HH,

5) TpyAOBOTO BOCIIUTAHUS:

UHTEpeca K MPAaKTUUYECKOMY H3Y4YEHHUIO NMpodeccuid U Tpyda pa3iMuHOTO POJa,
yBaXEHHE K TPYAY M pe3yibTaTaM TPYIOBOH NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHS MPEAMETHBIX 3HAHUM MO0 XMMHUH, OCO3HAHHOTO BhIOOpa MHAMBUAYaTbHON
TPACKTOPUU TMPOJOJDKEHUS O00pa3oBaHUs C YYE€TOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, yCHEenTHOM
npodeccuoHaTbHON JEATEIBPHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHUW, TOTOBHOCTH
aJanTHPOBATHCS B MPOPECCUOHAIBHON CPEJIE;

6) PKOJIOTHUECKOTO BOCTIMTAHHUS:

AKOJIOTHYECKH I1€JIeCO00Pa3HOTO OTHOIICHHS K MPHUPOAEC KaK MUCTOYHHMKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBaHUS, IOHUMAHUS IIEHHOCTH 3JI0POBOTO M O€30MacHOTr0
oOpa3za >KH3HU, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY U
MICUXUYECKOMY 370pPOBBIO, OCO3HAHMS IIEHHOCTH COOJIOJEHUS TpaBMil OE30MacHOTrO
MOBEACHUS MPU pabdOTe C BEIIECTBAMH, a TAKKE B CUTYAIHSIX, YTPOKAIOMINUX 3T0POBBIO
U JKU3HU JTI0JICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUA, TOJydaeMble MPU HM3YYCHUH XUMUH, IS
pEeILICHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOAHOM CPENOW, MOBBILICHUS YPOBHS
OKOJIOTUYECKON KYyJIbTYphl, OCO3HAHHS TJIOOATBHOTO XapakKTepa HOKOJIOTHYECKUX
mpo0JIeM U MyTel UX PEIICHHUs TTOCPECTBOM METO/IOB XHUMUH;

HKOJIOTUYECKOTO MBITIICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B IIO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COIIMAJIBHOMN IIPAKTHKE.
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METAITPEAMETHBIE PE3VYJIBTATBI

MertanpenMeTHble pe3yabTaThl OCBOCHUS O0pa30BaTENbHOW MPOTPAMMBI 10
XUMUU OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU MMO3HABATEIBHBIMU JACHCTBUSIMU, B TOM
YHCIIC:

1) 6a30BBIEC TOTUYECKHUE NCHCTBUS:

BBISIBJISITH TIPUYHMHBI U CJICICTBUS MPOCTHIX XUMHYCCKUX SIBIICHHIA;,

OCYIIECTBIISITh CpaBHEHHUE, KJIaCCU(PUKAIIUIO XUMUUECKUX BEIIECTB MO 3aJJaHHBIM
OCHOBAHUSM M KPUTEPUSIM JIJIsI YKa3aHHBIX JJOTUYECKUX OTepallnii;

CTPOUTH  JIOTUYECKOE  CYXKJEHHE TIOCJie  MPEeABAPUTEIBLHOTO  aHAJIN3a,
BKJIFOYAIOIIEE YCTAHOBJICHHE MPUYUHHO-CIICICTBEHHBIX CBS3EH

C03/1aBaTh, MPUMEHSITh U MPEOoOPa30BLIBATH 3HAKU U CUMBOJIBI, MOJICJIM U CXEMBbI
JUTSL peIIeHus] yUeOHBIX U MO3HABATENIFHBIX 3a7a4 C TTOMOIIBIO TIeJarora;

MPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE XUMHUYECKHX TMPOIECCOB U  HUX
ITOCJICICTBHSI;

2) 0a30BbIE HCCIEI0BATEIbCKUE JCHCTBUS:

C TMOMOIIBIO TIe/Iarora MPOBOJAUTh XUMHUECKUN OTIBIT, HECIIOKHBIA IKCIICPUMEHT,
JUISl yCTAaHOBJICHUSI OCOOCHHOCTEN 00BhEKTa N3YUEHUS, TPUUUHHO-CJICACTBEHHBIX CBSI3EH
U 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOi;

C TOMOINIBI0 TIeAarora WM CaMOCTOSTENbHO (OPMYyIUpPOBAThH 00O0OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEICHHOTO HAOIIOIEHHUS, OTIbITA;

3) pabota c uHopManuei:

BBISIBIIATE JAeMUIMTHI WHOOPMALMK, JAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
ITOCTABJICHHOM 3aJ1a4M;

npeoOpa3oBbIBaTh HHPOPMAITHIO U3 OJTHOTO BUAA B APYrou (TaOIuIly B TEKCT
¥ Ip.);

UCKaTh WIM OTOMpaTh MH(POPMAIMIO WU JAaHHBIE W3 MCTOYHHUKOB C y4E€TOM
IpeIOKEHHON yaeOHOM 3a1a4M U 3aJJaHHBIX KPUTEPHUEB.

OBnaneHne yHuBEpCaIbHBIMH YIYEOHBIMU KOMMYHUKATUBHBIMH JICHCTBUSIMU:

OpraHU30BBIBaTh yueOHOE B3aMMOJICHCTBUE B IpymIie (ONpeAensaTh oOUue e,
pacrpenensiTh poJid, JOrOBapUBaTLCA IPYT C IPYrOM U T. I.).

C MOMOUIBIO NEAArora WJiu CaMOCTOSITEIbHO COCTAaBJISATh YCTHbIE M NMUCHMEHHBIC
TEKCTbl C HCIIOJIb30BaHUEM WILIIOCTPATUBHBIX MaTEPHUAIOB Il BBICTYIUICHUS IEpe.
ayIUTOPUEN;

OpraHM30BBIBATh YYEOHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIBHOCTH C
YYHUTENIEM M CBEPCTHHUKAMU; pa00TaTh WHIWBHIYAIBHO W B TPYIINE: HAXOIUTH oOIIee
pelieHre W paspemarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMS TMO3WIMA W y4eTa
HUHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAaUBATh CBOE€ MHEHHUE;

OIICHMBATh KAYECTBO CBOETO BKJAJia B OOMIUN MPOAYKT, MPUHUMATE M PA3NIEsATh
OTBETCTBEHHOCTH U MPOSIBISATh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA MEPE] TPYIIOM.

OBnajieHre YHUBEPCAIBHBIMU YU€OHBIMU PETYIATUBHBIMU JICUCTBUSIMHU

oOHapyxuBaTh M (OPMYyJIUPOBATH YUYEOHYIO MpOOJIEMy, ONpEAENsITh UEb
y4eOHOM eI TEIbHOCTH,

BJIQJIETh OCHOBAMHM CaMOKOHTpOJS, CaMOOLICHKH, TMPUHATHUS PEIICHUH U
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OCYIIECTBJICHHS] OCO3HAHHOI'O BbIOOpA B yUeOHOM U MIO3HABATEIbHOU €ATEIbHOCTH;

COOTHOCUTH CBOM JEUCTBHUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEM [IEATEIBHOCTH B IIPOLECCE NOCTHKEHUS pPE3yibTara, OIPENECIATh
CHOCOOBI IEUCTBUI B paMKax MPeJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOH JIEUCTBHS B COOTBETCTBUHU C U3MEHSAIOLIEHCS CUTYaLUEH;

JaBaTh aJICKBATHYIO OLICHKY CUTYyallU U IIpeJiaraTh IUIaH €€ U3MECHEHU,

NpeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHb INpPU PEIICHUH Y4YEOHOU
3a7a4u;

MOHUMAaTh NPHUYMHBI, TIO KOTOPHIM HE ObUI JIOCTUTHYT TpeOyeMbIl pe3yiabTar
JEeSTENbHOCTH, OINpPEACNITh IMO3UTHBHBbIE W3MEHEHUS W HampaBlieHus, TpeOyroniue
nanbHeuel padboTsl;

OCO3HAHHO OTHOCUTHCS K APYIrOMY YEJIOBEKY, €0 MHEHHUIO.

ITPEAMETHBIE PE3VJIbTATBI

B cocraBe npeaMETHBIX PE3yJIbTATOB MO OCBOCHUIO 00S3aTENBHOIO CONEPKAHUS,
YCTAaHOBJICHHOTO JaHHOW dDenepayibHONM pabodeil MporpamMmoi, BBIICISIOT: HayYHbBIC
3HaHUS, YMEHHS U CHOCOOBI JEWCTBUH, crnenuduyeckue s y4eOHOro mpeamera
«XuMUs», BUABI JIESITCIBHOCTH MO TMOJYYSHUIO HOBOT'O 3HAHMS, €r0 MHTEPIpPETAIHH,
nmpeoOpa3oBaHUIO M IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsAX:

NpEACTaBICHUE O 3aKOHOMEPHOCTSAX M TI03HABAEMOCTH SIBICHUNU TPUPOIBI,
NOHMMaHHEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKONM HAyKuM Kak o0iacTu
COBPEMEHHOI'O0 E€CTECTBO3HAHUS, KOMIIOHEHTa OOIel KyJIbTyphl U TNPAKTHYECKOU
JESITEIbHOCTH YeJIOBeKa B YCIOBUSAX COBPEMEHHOIO OOIIecTBa; MOHUMAaHHE MecTa
XUMUHU CPEU OPYTUX €CTECTBEHHBIX HAYK;

BJIAJICHUE OCHOBAMH MOHSATUWHOrO ammnaparta U CUMBOJIMYECKOTO SI3bIKa XMUMHUHU
JUTSL COCTaBIIeHUsI POPMYJT HEOPTaHUYECKUX BEUIECTB, YPABHEHUN XUMHUECKUX PEAKIIHMA
(c omopoil Ha aJropuT™M Y4YeOHBIX JECUCTBHUI); BIaJeHHEC OCHOBAMH XHMHYECKOU
HoMmeHKIatypel (IUPAC u TpuBHabHOM) M YMEHHME HMCHOJIb30BaTh €€ I PELICHUs
y4eOHO-TI03HABATENBHBIX 33724 C MOMOIIBIO YUUTENs; YMEHHUE UCIOJIb30BaTh MOJIETHU
uisi OOBACHEHMSI CTPOCHHUS aTOMOB W MOJEKyNl [0 alrOpuTMy C OMNOpOM Ha
ONpeICIICHHUS;

MPEACTABICHUE O CUCTEME XMMUYECKUX 3HAHUM U YMEHUE C MOMOUIBI0 YUUTENS
MPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHHMUI /JI YCTAHOBJICHHSI B3aUMOCBA3EH MEXKIY
M3YYEHHBIM MaTepuajoM M MpU MOJIYYEHHM HOBBIX 3HAaHWI, a TaKXe B IMpolecce
BHITIOJTHEHUS Y4YEOHBIX 3aJaHuid W Tpu paboTe ¢ HCTOYHUKAMU XUMHUYECKOU
uH(pOpMAIH, KOTOpask BKIIIOYAECT:

BAKHEUIIIME XUMUYECKUE MOHSITUA: XUMHUUYECKUU DSJIEMEHT, aToM, MOJIEKyJia,
BEILECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCHUTEIIbHbIE aTOMHAasi W MOJEKYJISpHas MaccChl, KOJHMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIPHBI 00bEeM, OKCHJ, KHUCI0Ta, OCHOBaHWE, COJb (CpemHsis),
XUMUYECKasi peaklus, pEeaKUUd COCAUHEHUs, PEAKUUU PA3JIO0KEHUS, pEeaKIuu
3aMelIeHus, peakiuu oOMeHa, TerIoBoM A(hPEeKT peakiuu, 3K30- U SHIOTEPMUUYECKUE
peaKkiuu, pacTBOpP, MaccoBas JOJisI XUMHUYECKOr0 3JIEMEHTa B COCJAMHEHUH, MACCOBas
JI0JISI ¥ IPOLICHTHAs! KOHIEHTPALUsI BEIIECTBA B pacTBOPE, PO aTOMa, JICKTPUUECCKUM
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CJIOM aToMa, aTOMHas OpOuTaldb, PaJANYC aToOMa, BAJICHTHOCTb, CTETNEHb OKUCIICHWS,
XUMUYECKasi CBsI3b, JIEKTPOOTPHUIATEIBLHOCTD, MOJSpPHAS U HEMOJIApHAsl KOBaJICHTHAs
CBSI3b, MOHHAsl CBSI3b, METAJUIMYECKasl CBS3b, KpHUCTAJUIMUECKash penieTka (aTomHas,
MOHHAs, METaJUIMYecKas, MOJICKYJspHas), WOH, KaTHOH, aHWUOH, JJEKTPOJUT U HE
ANEKTPOJIUT,  DJICKTPOJIUTHYECKAss  JUCCOIMAIMs, peakMu HOHHOro OOMeEHa,
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIC  PEAKIMU, OKHUCIUTEIb W  BOCCTAaHOBHUTEIb,
OKHCJIEHHE U BOCCTAHOBJICHHUE, JJICKTPOJIU3, XUMUYECKOE PaBHOBECHE, OOpaTHUMbIC U
HEOOpaTUMBbIE pPEaKIUH, CKOPOCTh XMMHUYECKOW peakIuu, KaTalIu3aTop, MpeaesibHO
nonyctumasi konneHTparus (I171K), koppo3ust MmeTamios, CIIaBbl;

OCHOBOIIOJIAraloIINe 3aKOHbI XUMHUU: 3aKOH COXpaHeHus Macchl, [lepuoanueckuii
3akoH JI. 1. MeHnpeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo;

TEOPUH XUMHH: ATOMHO-MOJICKYJISIDHAsE TEOpUsl, TEOPHUS DIEKTPOJIUTHUYECKOU
JTUCCOIMAIINM, a TAKXKE MPEJICTABICHUS O HAyYHBIX METOJIaX MO3HAHUS, B TOM YHUCJIE
AKCTIEPUMEHTAIBHBIX U TEOPETUUYECKUX METOJaX UCCIEOBAHUS BEIIECTB M MU3YUYCHUS
XUMUYECKUX PEaKIUi;

IpeACTaBICHUE O IEPUOINUCCKON 3aBUCUMOCTH CBOMCTB XUMUUECKUX DJIEMEHTOB
(pamuyc aroma, »BJIEKTPOOTPUIIATEIIBHOCTH), TPOCTHIX M CJIOXKHBIX BEIIECTB OT
MOJIOXKEHHUS dJIeMeHTOB B Ilepumonnueckoit cucteMe (B MasbIX TMEpUOAax W TIJABHBIX
MOATPYNIAax) U AJIECKTPOHHOTO CTPOEHHUS aTOMa; YMEHHE OOBSICHATH CBS3b IMOJIOKCHUS
anemeHnta B lleproguyeckoil cuCTeME C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsij sapa, oOllee YMCIO AJIEKTPOHOB),
pacnpenieieHueM JJIEKTPOHOB MO JHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TpPeEX
NEPUOJIOB, KAIH M KaJbIHs; KIacCCU(UIUPOBATH XUMHUECKHE DJIEMEHTHI C OMOPOil Ha
ornpeeneHus: GU3NIECKOro CMbIcia MUQPPOBBIX TAHHBIX MEPUOIUYECKON TaOIUIIbI;

yMEHHE KIacCU(UIMPOBATH XUMUYECKUE JIEMEHThI, HEOPTaHMUECKHE BEIIECTBA
U XUMUYECKHE PEaKIUU C OMOPOM Ha CXEMbI; ONMPENEeNsATh BaJCHTHOCTh U CTENEHb
OKHUCJICHHS] XUMHUYECKUX IJIEMEHTOB, BUJ XUMUUYECKOW CBSI3U M THUN KPUCTAJUIMYECKOU
CTPYKTYpPBI B COSIMHEHUSX, 3aps]l HOHA, XapaKTep CPeJlbl B BOJHBIX PACTBOPAaX BEIIECTB
(KUCIOT, OCHOBAHUM), OKHCIHUTEIb W BOCCTAHOBUTEIh IO QITOPUTMY YYEOHBIX
JICUCTBUH;

YMEHHE XapaKTEepU30BaTh C OMOpPOM Ha cxeMy (QU3WYECKUe U XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPO, rpaduT, aiMas3, KpeMHUH, a3o0T,
docdhop, cepa, Ximop, HATpui, Kaluid, MarHWi, KaJbIWH, aTIOMUHHHA, JKEJIe30) U
CJIOKHBIX BEILIECTB, B TOM UHKCII€ UX BOJHBIX PACTBOPOB (BOJa, aMMHAK, XJIOPOBOJOPO/I,
CEepOBOJIOPOJI, OKCHUIIBI M runpokcusibl metamioB I - [IA rpynn, amomunus, meau (11),
nuaka, xeneza (II u 1), okcuasr yruepoma (I u 1V), kxpemuus (IV), azota u dhocdopa
(III m V), ceput (IV u VI), cepuucras, cepnas, asorucrtas, azotHas, (ochopnas,
yroJIbHasi, KPEMHHEBAsi KUCIIOTA U MX COJIN); OMUCKHIBAThH C OTIOPOM HA TUIAH U KITFOUEBHIE
CJIOBa; YMEHHE MPOrHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOEHHUSA MOCJE MPEIBAPUTEIBHOIO aHajau3a MOJ PYKOBOACTBOM
nejarora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HUX CBOMCTB, BO3MOXKHOCTH
MPOTEKAHUST XUMUYCCKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX, BIUSHUE BEIICCTB U
XUMHUYECKUX MPOIIECCOB HA OPraHU3M YEJIOBEKA U OKPY>KAIOIIYIO PUPOAHYIO CPELY;
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YMEHHE COCTaBISATH MO 0O0paslly, CXeMe, aIrOpUuTMy Y4YeOHBIX JEHCTBUUI
MOJIEKYJIIPHBIE U MIOHHBIE YPaBHEHUS PeaklMil (B TOM YMCIIE peakuuii HOHHOTO 0OMeHa
U OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUUMN), WIUIIOCTPUPYIOIIHUX XUMHYECKUE
CBOMCTBA H3yYEHHBIX KJIacCCOB/TPYyNI HEOPraHWYECKUX BEIIECTB, a TaKkKe
MTOATBEPKAAIOIINX TEHETUYECKYIO B3AMMOCBS3b MEXKY HUMH;

YMEHUE BBIYUCIITE OTHOCUTEIBHYIO MOJEKYJISIPHYIO W MOJSIPHYIO MAacChl
BEILIECTB, MACCOBYIO JIOJI0 XHMHMYECKOI'O AJIEMEHTA B COCIWHEHHHM, MACCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, KOJIMYECTBO BEILIECTBA U €ro Maccy, o0bEM razoB ¢ OMOPOM Ha
oOuue GopMybl; yMEHUE TPOBOJUTH PACUETHI IO YPABHEHUSAM XUMHUYECKUX PEAKIHUM U
HaXOAUTh KOJIUYECTBO BEIIECTBA, 00BEM M MACCy peareHTOB WM MPOAYKTOB PEAKIUHU C
Onopoi Ha 0Opasell, aNroOpuTM Y4eOHbIX 1eUCTBU;

BJIa/ICHHE OCHOBHBIMU METOJaMHU Hay4YHOTr'O NO3HaHUs (HaOJI0IeHIEe, U3MEpPEHUE,
HKCIIEPUMEHT, MOJEIIMPOBAHUE) MPU HM3YUYEHUM BEIIECTB M XMUMHYECKUX SBICHHUI C
OMOpOW Ha alIropuTM Y4eOHBIX NEHCTBUM; yMmMeHUEe c(hOpMYIUpOBaTh MpoOiIeMy H
NPEJIOKUTh TYTH €€ PEIIeHHUs C IMOMOIIBI0 Tejarora; 3HaHHe OCHOB 0Oe30macHoM
paboThl C XUMUYECKUMM BEIIECTBAMH, XHMUYECKOHW TMOCYIO0M M JabOpaTOPHBIM
00opy10BaHUEM;

HaJIM4HMe MPAKTUYECKUX HABBIKOB IUIAHUPOBAHUS U OCYIIECTBIECHUS CIEIYIOLIUX
XUMHYECKUX DKCIEPUMEHTOB TOJI PYKOBOACTBOM YYHUTENsl C OOCYXKICHHEM IUIaHa
paboThl WJIM COCTABJICHUEM TaOIUIIBI:

U3y4YeHHE U onucaHue (U3NUYeCKUX CBOWCTB BEIIECTB;

O3HAKOMJICHUE C PU3MUYECKUMH U XUMUYECKUMH SIBJICHUSIMU;

OIIBITHI, MWIUTFOCTPUPYIOIIUE ITPU3HAKHU ITPOTEKAHUS XUMUYECKUX PEAKLIUM;

U3y4YEeHHE CIIOCOO0B pa3ieJICHUs] CMecel;

IIOJIy4YE€HUE KUCIOPOJIa U U3YYEHHUE €r0 CBOMCTB;

IIOJIy4YE€HHUE BOJIOPOJA U U3YUYEHUE €TO CBOMCTB;

MIOJIyYE€HHUE YIIIEKUCIIOTO I'a3a U U3yUYECHHUE €0 CBOUCTB;

IIOJIyYCHUE aMMUAKa U U3YYEHUE €TO CBOMCTB;

IIPUTOTOBJIEHHE PACTBOPOB C OMPENICICHHOW MAaCCOBOM J0JI€ PaCTBOPEHHOIO
BEILIECTBA;

UCCIICJOBAHUE W OIHMCAHUE CBOMCTB HEOPraHMYECKUX BELIECTB PA3JINYHBIX
KJIACCOB;

IpUMEHEHUE HMHIWKATOPOB (JlakMyca, MeTujopaHxka u (eHondrasenna) ans
OINPENENICHNs] XapaKTepa CpelIbl B paCTBOPax KUCJIOT U IIEJI0YEH;

U3YYCHHE B3aUMOJACHCTBHS KHCIOT C METa/UIaMHM, OKCHIAMH METaJUIOB,
PaCTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

ITOJIy4YEHNE HEPACTBOPUMBIX OCHOBAHU;

BBITECHEHME OJTHOIO METAaJIa IPYyTUM U3 PacTBOpA COJIN;

uccienoBaHue aM()OTEpHBIX CBOMCTB THAPOKCUIOB ATIOMUHUS U LINHKA;

pelIeHHEe  DKCIEPUMEHTANIBHBIX 3a7ad 1o TeMme «OCHOBHBIE  KJIAacChl
HEOPraHUYECKNUX COCAUHEHUINY;

pelmeHne  OKCIEPUMEHTANBHBIX  3a7a4 10 TeMe  «DJIEKTPOJUTHYECKAs
JUCCOLIAALINS»;

peleHne 3KCIEPpUMEHTAIBHBIX 3a7a4 IO TeMe «BakHeWllne HEeMETaJIbl U HX
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COCTMHEHUS;
pelieHrne HKCIEepPUMEHTANBHBIX 3a7ad Mo TeMe «BaxkHellne MeTauibl U HX
COCTMHEHUS;

XUMUYECKUE SKCIIEPUMEHTHI, MILTIOCTPUPYIOIINE MPU3HAKUA TPOTEKAHUS PEaAKITUi
MOHHOT0 0OMEHa;

KAueCTBEHHbIE PEAKIMM Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI:
xjopua-, Opomua-, wuoaua-, cyinbdar-, ¢docdar-, kapOOHAT-, CHIUKAT-AaHUOHBI,
TUAPOKCUA-UOHBI, KATUOHBl aMMOHUS, MarHusl, Kajbllus, allOMUHUsA, *Kejesa (2+) u
xenesa (3+), menu (2+), HUHKAa;

yMEHUE TIPEACTaBIATh PpPe3yJbTaThl JKCHEpUMEHTa B (opMe BBIBOJIOB,
JTI0Ka3aTeNbCTB, IPAGUKOB U TAOJIUIl U BBISIBIISTh SMIIUPUUECKHUE 3aKOHOMEPHOCTH;

BJIaJICHUE TIpaBUJIaMU 0€30MMacHOro oOpalleHus ¢ BEIIECTBAMH, UCTIOIb3yEeMbIMU
B TIOBCEJHEBHOM KU3HHW, a TaKXKE MpPaBWIAMHU TOBEJEHUS B I1ENsAX COEpeKeHUs
3I0POBbSI W OKpYyXKarolled TMPUPOJHON Cpejbl; MOHMMaHue Bpeaa (OMacHOCTH)
BO3JICUCTBUS HA JKMBBIE OPTraHU3MBI OIPECICHHBIX BEIIECTB, a TaKXE CIOCOOOB
YMEHBIIICHUs] ¥ TIPEIOTBPAIICHUS WX BPEIHOTO BO3JICUCTBUS, MOHMMaHUE 3HAYCHUS
KHUPOB, OCIIKOB, YTIEBOJOB ISl OpraHU3Ma YeJIOBEKa;

BJIAJICHUEC OCHOBAMHU XUMHUYECKOM T'PaMOTHOCTH, BKJIIOUAIOIICH yMEHUE
MPaBUJIBHO WCIOJIb30BaTh HW3YUYCHHBIC BEIIECTBA M Marepuajbl (B TOM YHCIIE,
MUHEpaJbHbIE YIOOPECHHS, METAUIbI M CIUIaBbl, MPOAYKTHI MEepepabOTKU MPUPOTHBIX
UCTOYHUKOB YIJIEBOJIOPOJOB (Yyrisi, MPUPOAHOTO Tas3a, He(dTH) B OBITY, CEIHCKOM
XO3sIiiCTBE, Ha TMPOM3BOACTBE; YMEHHE MPUBOAUTH TMPUMEPHI  MPABUIBLHOTO
MCIIOJIb30BaHMS N3YUYECHHBIX BEIIECTB U MaTepUaJIOB;

YMEHHE YCTaHaBIMBATh CBS3M MEXKAY PEalbHO HAOIIOJAEMBIMH XUMHUYECKUMU
ABJIICHUSMH M TPOIECCAMHU, MPOUCXOJAIIMMU B MAKpO- U MHUKPOMHUPE, OOBSCHATH
NPUYUHBI MHOTOOOpasusi BEIIECTB; YMEHUE WHTEIPUPOBATh XMUMHYECKHE 3HAHUS CO
3HAHMSIMU JPYTUX YU4EOHBIX TPEAMETOB C MMOMOIIIBIO M1E€/1arora;

npencrapieHue o cdepax npodeccCUuoHaATbHOU NEATeTbHOCTH, CBSI3aHHBIX C
XUMHEH ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha  JIOCTH)KCHHSX
XUMHYECKOM HAyK{; HaJM4he OmbiTa padoThl C pPa3IUYHBIMU HUCTOYHUKAMU
uHbopMaIMK TI0 XUMHH (HAYYHO-TIOMYJISpHAs JIUTEpaTypa, CIOBAapH, CIPABOYHHKH,
WHTEPHET-PECYpPChl) C OMNOpPOM Ha aJNropuTM: yMEHHEe OOBEKTHBHO OIICHUBATh
“H(OPMAITUIO O BEIIECTBAaX, X MPEBPANICHUAX U MPAKTHUYECKOM MPUMEHEHUH.

TpeOGoBanusi K TIpeAMETHBIM pE3ylbTaTaM OCBOCHHUS Yy4eOHOro TMpeaMmera
«XuMHUS», pactpeieNIeHHbIE 110 ToaM 00yJICHHSI

PesynpraTel mo rTomam GOPMYNHPYIOTCS MO TPHHIUIY J00aBIECHUS HOBBIX
pe3yJIbTaTOB OT roja K TOAy, YK€ HAa3BaHHbIC B IMPEABIAYIIMX TOAax MO3WILINH, KaK
MIPaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3YyJIbTaThl OUYEPEHOTO Toj1a
[0 YMOJYaHUIO BKIIFOYAIOT PE3YyJAbTaThl MPEAbIIYIINX JIET).

8 KIIACC

PaCKpbIBaTb CMBICJI OCHOBHBIX XHMHYCCKHX MMOHSITHH: aToM, MOJICKYIa,
XUMHYECKUI 9JICMCHT, IIPOCTOC BCIICCTBO, CIIOXKHOC BCIICCTBO, CMCCh (OI[HOpOI[Haﬂ n
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HEOJHOPOJHAs), BaJICHTHOCTb, OTHOCHUTEJbHAs AaTOMHAas M MOJICKYJISIpHas Macca,
KOJINYECTBO BEUIECTBA, MOJIb, MOJIIPHAS. Macca, MacCcoBast OISl XUMHUYECKOTO AJIEMEHTA
B COCAMHEHUHU, MOJISIpHBIA  OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
*3EKTPOOTPUIIATETBHOCTH ¥, CTEIICHb OKHCJICHUS, XUMHYECKAS peakuus,
KiaccupuKaus peaxkiuii: peakliuu COSAUHEHHUS, PEaKIHUH PA3I0XKEHUS, peakiuu
3aMelIeHus, peakiuu 0OMeHa, YK30- U SHJIOTEPMUYECKHUE peakiuu; *TernoBoil apdext
peakuuu™; sapo aToma, dJEKTPOHHBINA CIOW aroma, aTOMHasi OpOUTalb, paluyCc aToMma,
XUMUYECKAST CBA3b, MOJSIPHASI U HEMOJISIpPHAs] KOBAJICHTHAsA CBS3b, MOHHAS CBSI3b, MOH,
KaTHUOH, aHWOH, PacTBOp, MaccoBasi JOJisI BellecTBa (IPOLICHTHAasi KOHIICHTpAIUs) B
pacTBopeE;

WUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (cM. m. 1) u
OPUMEHSTh 3TU MOHATHS MIPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;

UCIIOJIB30BaTh XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBjieHUs ()OpMYJ BEIIECTB,
MOJICKYJISIPDHBIX YPaBHEHUM XUMHUYECKUX PEAKIIUH, JJIEKTPOHHOTO OasiaHca;

OTIPENICNIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTCIICHD
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCIMHEHHUSX C OMOPON Ha OMpPENENICHHS, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIC; MPUHAMICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIacCy
coeMHEHUH 10 QopMmysaM; BUJ XUMHUYECKOW CBsI3U (KOBaJieHTHass M HWOHHAas) B
HEOPraHWYECKUX COEJTUHECHUSX;

UMETh TMPEJCTABJICHUE O CHUCTEME XHWMHYECKUX 3HAHUM, yMETh C IOMOUIbIO
YUHTENI NPUMEHATh CUCTEMY XMUMHYECKHX 3HAHWUM, JJISI YCTAHOBJIIEHUS B3aMMOCBS3U
MEX1y U3YYEeHHBIM MaTEPHAJIOM U MPH MOJyYeHUU HOBBIX 3HAHUH, a TakKe Mpu padboTe
C HUCTOYHHUKAMHU XUMHYeckor wuHPopmaruu. OpHEHTHPOBATHCA B TMOHATHSAX U
OIepUpOBaTh UMU Ha 0A30BOM YPOBHE, TPUMEHSTH MIPH BBIMOJIHEHUN YU€OHBIX 3aJaHHMI
U PEIICHUH PAaCUETHBIX 3a7a4 C OMOPOM Ha aNrOpUTM y4eOHBIX ACHCTBUU M3yuEHHbIE
3aKOHbI W TEOPUU: 3aKOH CcoOXpaHeHWsi wmaccel, Ilepuoamueckuit 3akon JI.H.
MenpeneeBa, *3aK0H MOCTOSHCTBA cOcTaBa™, 3aKOH ABOTaJIpo; aTOMHO-MOJIEKYJISIpHAS
teopusa. COOTHOCUTH 0003HAUEHHsI, KOTOpble uMerorcs B Tabnwuie «llepuonnueckas
cucrema  xumuueckux — anemeHtoB . M. MenneneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsj sSApa,
o0I11ee YMCIo JIEKTPOHOB U PaCIpeIeTICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE OJIEMEHTHI, HEOPraHMYECKHEe BEIIECTBA;
XUMHUYECKHE peakiuuu (M0 YHMCIY M COCTAaBY YYaCTBYIOIIMX B PEAKUHMHU BEIIECTB, IO
TEIUIOBOMY 3D PEeKTy, M0 M3MEHEHUIO CTETICHU OKHUCICHUS XMMHYECKHX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA  BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAs OMUCAHUE MPUMEPAMU MOJEKYJSAPHBIX YPABHEHUU
COOTBETCTBYIOIINX XUMAYECKUX PEAKLIUN C OIOPOW HA CXEMBI;

MMPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMS;
BO3MOXHOCTH TMPOTEKAaHHUSI XMMUYECKHUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUAX IOCIE
MPEABAPUTEIBLHOIO 00CYKICHUS C MEeIaroroMm;

BBIYUCIIATh OTHOCUTEIBHYI) MOJIEKYISIPHYIO W MOJSPHYIO MAaCChl BEIIECTB;
MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIeMEeHTa 1Mo (opMylie COEIUHEHHUS; MACCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI MO YPABHEHUIO XHUMHUYECKOM DPEAKIUU C
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OIIOPOY Ha aJITOPUTM;

IIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON JAEATEIBHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IIeHHe, cucTeMaTu3anus, Kilaccu(ukaius, BbISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3EU — ISl U3YUYECHHUSI CBOMCTB BEHIECTB M XMUMUYECKHX
peakluii; eCTeCTBEHHO-HAay4YHbl€ METOJbl TO3HAHMS — HaOJ0JIeHue, H3MEPEHHE,
MOJICTIUPOBAHUE, SKCIEPUMEHT *(pealibHbIi M MBICICHHBIN)* TOJ PYKOBOICTBOM
Mearora,

CJIeI0BaTh MpaBWJIaM IIOJIb30BAHUS XMMHUYECKOM MOCYAOH M JaOOpaTOpPHBIM
o0oOpyAOBaHMEM, a TakXke MpaBUiiaM OOpAILEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU TI0 BBITIOJTHEHUIO JA00PaTOPHBIX XUMHUECKHUX OMBITOB MO MOJYYEHUIO U
coOMpaHUIO0 Ta3000pa3HBIX BelIECTB (BOAOPOJAa M KHUCIOPOJAA), MPUTOTOBJICHUIO
PacTBOPOB C ONPEACIEHHON MAaCCOBOW JOJIEW PACTBOPEHHOTO BELIECTBA; MJIAHUPOBATH
U NPOBOJUTH XUMHUUYECKUE IKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEJIOYEH U
KHACJIOT C TOMOIIbI0 HHAMKATOPOB (JaKkMyc, ¢eHondTanenH, METWIOpaHXk U Jp.),
NOATBEPKIAIOUIMX KAUYECTBEHHBI COCTaB HEOPraHMYECKUX BEIIECTB (KaUE€CTBEHHBIE
peakiiy Ha MOHBI) TIOJT PYKOBOJICTBOM Tearora.

9 KJIACC

PacKpbhIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHATHH: XUMHUYECKUH DIJIEMEHT,
aToM, MOJIEKYJa, WOH, KAaTHOH, AaHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIIEHb OKUCIEHHUS, XMMHUYECKAs peakius,
XUMHYECKasi CBSI3b, *TETIOBOM 3(DPeKT peakiuu, Moiab*, MOJSIpHBIM 00BEM, pacTBOP;
ANEKTPOJIUTHI, HEDJIEKTPOJUTHI, SJIEKTPOIUTHYECKAsT AUCCOLUUALNS, PEAaKIMH MOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOe paBHOBecHue, oOOpaTUMble M HeoOpaTUMbIe
peakIuu™®, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, OKUCIUTEND, BOCCTAHOBHUTED,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aIOTPOMUs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJICHTHAsl, HMOHHAs, METAJUIMYECKas), KpHUCTa/UIM4YEecKass pemerka, *Kopposus
METaJUIOB, CIUIABbl; CKOPOCTb XUMHUYECKOW peakuuu™®, MpeaeiabHo JOMyCcTHMas
koHnentpauus (I1IK) BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHH (cM. m. 1) u
MIPUMEHSTH 3TH TOHATHUS MPU ONMMCAHUH BEUIECTB U UX MIPEBPALICHU;

WCIIOJIb30BaTh 3HAKM M CHUMBOJIBI IS (PUKCALUU PE3YIHTATOB HAOJIOJICHUH,
cocTaBlieHHs (OPMYJI BEIIECTB M YPaBHEHH XUMUYECKUX DPEAKIUN, 3alHCH JTaHHBIX
ycioBuii 3ama4d. Mcnonb3oBaTe 0003HaueHus, uMmeromuecs B [lepuonnueckoit cucreme
U Talbiule pPacTBOPUMOCTH KHCIIOT, OCHOBAHMM W COJEH B BOJE IJis BBINOJHEHUS
3alaHUI.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3JIUYHOTO COCTaBa; MPHUHAJIC)KHOCTh BEHIECTB K OINPEACIEHHOMY
KJIacCYy COEIMHEHUN C OMOpOW Ha OMNpENECHUs, B TOM YHUCJIE CTPYKTYPUPOBAHHBIE;
BUJIbI XUMUYECKOW CBSI3U (KOBAJICHTHAsl, HOHHAsl, METAJJIMYECKAs])) B HEOPTraHUYECKHUX
COCIMHEHUAX; 3apsii MOHA IO XUMHUYECKOM (opMmylie; XapakTep cpelbl B BOJHBIX
pacTBOpax KHCJIOT W MIEJOYEH, *TUI KPUCTAUIMYECKOM PEMETKH KOHKPETHOIO
BellecTBa™;

packpbiBaTh  cMmbic  I[lepuoguueckoro  3akoHa J[.MI. MengeneeBa u

23



JE€MOHCTPUPOBATh €ro MOHMMaHWE: *OMHCHIBATH U XAPAKTEPU30BATH* TAOIUYHYIO
dopmy Ilepumonnueckoil cHUCTEMbl XUMHUYECKHX JJIEMEHTOB: pa3iuyaTb HOHATHUSA
«rnaBHas noarpynmna (A-rpynna)» u «mobounas noarpynna (b-rpynma)», mansle u
OOJIbIINE MEPUOJIBI; *COOTHOCUTH* 0003HAYEHUS], KOTOPbIE UMEIOTCSA B MEPUOIUYECKON
TabJIMLIE, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMUYECKUX JIEMEHTOB
(cocraB u 3apsa spa, oOLIee YHCIIO JIEKTPOHOB U PACIIPEAeNIEHUE UX 1O 3JIEKTPOHHBIM
ClosIM); *OOBACHATH™ OOLIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMUMHYECKUX
AJIEMEHTOB U UX COEAMHEHHM B Ipelesax MajiblX MEpUOAOB M TJIABHBIX MOATPYHI C
y4E€ETOM CTPOECHHUS UX aTOMOB;

KJacCu(UUUPOBaTh XUMHYECKHE DJIEMEHTBI; HEOPraHUYeCKHe BEIIEeCTBA;
XUMHYECKUE peakluu (M0 YHUCITy U COCTaBY y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO
TEIIOBOMY 3P (EKTy, O U3MEHEHHUIO CTENEeHEH OKHCIEHUS XUMUYECKUX IJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30oBaTh (OMUCHIBATH) 00IIME U clienu(ruecKkrue XUMHUYECKUE CBOMCTBA
BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKas OMUCAHUE MPUMEpPaAMU MOJIEKYJISPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOMIMX XMMUYECKUX PEAKIIUI C OMOPOM Ha CXEMBI;

COCTaBIIATh YPAaBHEHHUS JJIEKTPOJMTHUECKOW JHMCCOLUMAIMU KHUCIOT, LIEN04Yeil u
CoJIeH; TIOJIHbIE M COKpalIEHHBbIE YpaBHEHHUS PEAKIUi HMOHHOrO OOMEHa; ypaBHEHMUS
peakiuii, TOATBEPKAAIOIINX CYIIECTBOBAHUE T€HETUUECKON CBSI3M MEXAY BEIIECTBAMU
Pa3ITUYHbBIX KJIACCOB;

pacKkphIBaTh CYIIHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTEIHHBIX peakuuii
MIOCPEJICTBOM COCTAaBJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKInii;

IPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS;
BO3MOXKHOCTH TMPOTEKAHUSI XUMHUYECKUX TMPEBpAILIEHUN TOCiIe MpeABAPUTEIIHLHOTO
00CYXXJIEHHUS C MEIaroroMm;

BBIUUCTISITh OTHOCHTENBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTa 1Mo (opMmylie COeAMHEHHs; MAacCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUEThl MO YPABHEHUIO XUMHUYECKOW DPEAKIUU C
OINOPOM HA aJITOPUTM;

CJIeIOBaTh TMpaBWJIaM TOJIb30BAaHUS XMMHUYECKOW TOCYIOW U J1abOopaTOPHBIM
o0opyll0oBaHMEM, a TaKKe IMpaBWIaM OOpalIeHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMU O BBITTOJHEHUIO Ja00PaTOPHBIX XUMHUECKHUX OIBITOB 10 MOJIYYEHHUIO U
coOMpaHHIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO ra3a);

IIPOBOJUTH PEAKLWHU, MOATBEPKIAAIOUIME KAYECTBEHHBIM COCTAaB pa3IMYHBIX
BEILECTB: PACIO3HABATh ONBITHBIM NYTEM XJIOPUA- OpPOMHI-, HOAUA-, KapOoHaT-,
docdar-, cunmkar-, Ccynabhar-, TUAPOKCUA-UOHBI, KATHOHHI AMMOHHS W HOHBI
W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLUIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIECTB;

IIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIbHOCTH — aHajiu3 M|
CHHTE3, CpaBHEHHE, O0000IleHHe, CUCTeMaTU3alMI0, BBISIBICHUE  MPUYUHHO-
CIEACTBEHHBIX CBA3€H — I M3YYCHHS CBOMCTB BEIIECTB M XHUMHYECKHX PEAKIIMA;
€CTECTBEHHO-HAYYHbIE METO/IbI MTO3HAHUSI — HAOJIOIEHUE, U3MEPEHHE, MOJIEIMPOBAHUE,
AKCHEPUMEHT (peajbHbIN U MBICICHHBI ).
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TEMATHUYECKOE INTAHNPOBAHUE

Temarnueckoe MmIaHUPOBAHUE U KOJTUYECTBO YACOB, OTBOAUMBIX Ha OCBOEHHUE KAXKI0M TeMbl yueOHOro npeaMera « XuMusH»
denepanbHOM aNalTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs OOydYarOIIMXCS C
3aJIepKKOM MCUXUYECKOTO Pa3BUTHsI, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOLIMM pasnenoM denepaiibHOM pabodeil mporpamMmsl
yuyeOHOro rmnpeamera «XuUMHUS» OCHOBHOM 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO o0miero oOpaszoBanus. [lpu sToM
Opranuzaiys BrpaBe cama BHOCUTh MU3MEHEHHUS B COJAEP)KaHME M paclpeiesieHre Y4eOHOro marepuaia mo rogaM oOydeHus, B
NOCJIEIOBATEIbHOCTh M3yYEHUsS TEM U KOJMYECTBO YACOB HAa OCBOCHHME KaXKJIOM TEMBbI, ONpe/eJICHUE OpraHu3aioHHbIX (hopM
oOyuyenuss U T.N. OOOCHOBAaHHOCTH JIAHHBIX WM3MEHEHUH ompezaensercss BbIOpaHHBIM oOpa3zoBarenbHOM opranuzanuein YMK,
UHAUBUAYATBbHBIMU TICUXO(QU3NYECKUMHU OCOOEHHOCTSIMU KOHKpeTHbhIX oOywaromiuxcs ¢ 3IIP, creneHbl0 OCBOEHHOCTH HMH
y4eOHBIX T€M, PEKOMEHIAlUSIMH 10 0TOOpY M aJlanTaluy y4eOHOro Marepuania o XMMUH, MpeAcTaBlIeHHbIMU B [loscHUTENbHON
3aMMCKe.

1-ift BapuaHT

Bcero 136 4, u3 HuXx 7 4 — pe3epBHOE BpeMsI

8 KJIACC
(2 4 B HEHEMIO, BCETO 68 4, U3 HUX 3 4 — pe3epBHOE BpEMsI)
MpumepHbIe TeMbl, OcHOBHOEe coaepaHue OCHOBHbIE BUAbI AeATeNIbHOCTU
pacKpbiBalowme AaHHbIN pa3aen obyuarowmxca

nporpammol,
M KOIMYECTBO YacoB,
OTBOAMMOE Ha UX U3y4eHue

Paznen 1.I1epBoHayaibHbie XuMuueckue nousiTus (20 1)
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Tema 1. XuMusI — BaKHas
06J1aCTh €CTEeCTBO3HAHUA U
NMPaKTU4€eCKOH JesTe/IbHOCTU
4eJioBeKa

(54)

[IpeaMeT XUMUU.* POJIb XUMUU B )KU3HU Yesl0BeKA. XUMUS B
cucTeMe HayK. MeTo/ibl NO3HAHUS B XUMUM.*

Tena u BewecTBa. PU3nyecKue CBOMCTBA BelIECTB. ArperaTHoe
COCTOsTHMe BelllecTB. YucThle BellecTBa U cMecu. CIoco6bl
pasgenieHus cMeceil. Pusrnyeckre U XUMUYeCKUe SIBJIEHUS.
[IpyU3HaKHU U yCI0BUsI TPOTEKAHUA XUMUYeCKUX peaKIuH.
3HaKOMCTBO C IpaBUJIaM{ 6€30MacHOCTH U NpuéMaMH paboThl B
XUMHUYeCcKoH JJabopaTopuu.

JeMoHCcTpanuu

1. JlabopaTopHOe 060pyZ0OBaHUE.

2. Pazin4yHble BUJbl XUMUYECKOU MOCYIbI.

3. O6pasiibl BEleCTB.

4. Cioco6nl1 pa3piesneHusi cMecedd (puabTpoBaHue, BbITapUBaHUe,
JUCTUILISALMS, XpoMaTorpadus).

JlabopaTopHble U IPaKTUYECKHUe PaGoThI

JlabopamopHbie onbimbi:

OnucaHue GpU3NYECKUX CBOMCTB BEILECTB.

PasznesieHre cMecH ¢ TOMOIIbIO MarHuTa.

IIpakmuueckue pabomol:

Ne 1. JlJabopaTopHOe 060pyZ0BaHUE U TPUEMBI PaGOThI C HUM.
[IpaBuJa 6e3omacHoM paboThl B XMMHUYECKOH JJabopaToOpHu.
Ne 2. OuncTKa 3arpsA3HEHHOWN NOBAPEHHOM conun

26

PackpbIBaTh CMBIC/ U3yYaEMBIX MIOHATHH C IOMOLIBIO IIEAArora.

PackpbIBaTh poJib XUMHUH B IPUPOJIE U XKU3HHU YeJI0BEKA, €€ CBSI3b C APYTUMU
HayKaMH.

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

PaznnyaTh PpU3MUecKre U XUMUYECKHE SIBJIEHUS C OIOPOH Ha onpejesieHus.

OnpefesiTh NPU3HAKU XUMHUUYECKUX PEAKLIMH U YCI0BUS UX IPOTEKAHUS.

CnenoBaTh NpaBUJIaM M0JIb30BAHUS XMMHUYECKOM OCY10H 1 1abopaTOPHBIM
060pyZI0BAHUEM, A TAKXKe IPaBUJIaM 0OpalleHUs] C XMMHYECKUMHU Bellje-CTBaMU
B COOTBETCTBUU C MHCTPYKIMSIMHU 10 BBINOJHEHHIO TPAKTUYECKUX PAGOT MO/,
KOHTpOJIEM Ile/larora.

[l1aHUPOBATh U IPOBOAUTH XUMUYECKUH SKCIIEPUMEHT 110 U3YYEHUIO U
onucaHuio GpU3UYEeCKHUX CBOMCTB BEIIECTB, CIOCOGO0B pas/iesieHUs cMecei
BellleCTB I10/] pyKOBOACTBOM IeJjarora ¢ o6cyx/ieHueM IJlaHa paboThl.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH U B ITpoliecce
HCCJIe/0BaTeIbCKOM 1esiTeIbHOCTH HayYHO-IONYJIIPHYIO JIUTEepaTypy
XMMUUYECKOT0 COZilepKaHUs, ClIpaBOYHble MaTepHuaJibl, pecypcbl UHTepHeTa noy,
PYKOBOJCTBOM IeAarora.

BoIcTpanBaTh pa3BépHyThble MUCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOH Ha
MHdoOpMaLHIo U3 yieGHUKA U CIPAaBOYHBIX MaTepHaioB, TPaMOTHO
UCI0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN anlnapaT Kypca XUMHUU



Tema 2. BemectBa
U XMMHYeCKHe peaKIuu
(154)

ATOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3J1IeMeHThl. 3HaKU (CHMBOJIbI)
XUMUYECKHUX 3/1eMeHTOB. [[pOCThIe U CJIOXKHbIE BEIIECTBA.
ATOMHO-MOJIEKYJIIPHOE YYEHHUe.

Xumunyeckas popmyJia. BaeHTHOCTb aTOMOB XUMHUYECKUX
3JIeMeHTOB. *3aKO0H MOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCcHUTe/IbHasA aTOMHasi Macca. OTHOCUTeIbHAsl MOJIEKYJIsIpHast
Macca. MaccoBast /10J151 XHMH4Y€eCKOro 3JleMeHTa B COeIMHEHU .
dusnyeckue U XUMUYECKUE SIBJeHUS. XUMUUecKas peaKiusl.
[Ipu3HaKHU U yCI0BHUS NPOTEKAHUS XUMHUYECKUX PEAKIIUH.
XuMHyecKre ypaBHeHHUsI.

Tunbl XUMUYECKUX peakuii (CoeAMHEHYS], pa3/IOKEHMUS,
3aMelleHUs, 06MeHa).

3aKOH COXpaHeHHUs MacChl BEI[ECTB.

*M. B. JIoMOHOCOB — Y4€HBIH-3HIIUK/IONEAUCT.*

AemoHcTpauumn

dusnyeckue sABJeHUd (pacTHpaHMe caxapa B CTYIKe, KUIIEHHE U
KOH/IeHcallusl BOJBI U T. 11.).

XuMuyeckue siBJeHUs (ropeHue CBeYH, pa3JioxKeH e caxapa,
B3auMO/leicTBHeE cepHOM KHCJIOTHI C XJI0pUA0M 6apus,
passioxkeHHe ruapokcua Meau(1l), B3aumoieicTBUe XKetesa ¢
cepoii, B3auMo/ieicTBUe KeJie3a ¢ pacTBopoM costu Megu(11)).
OnBIT, HUTIOCTPUPYIOLIUH 3aKOH COXpPaHEHHUs MacChl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlabopaTOpHBIE OTBITHI:

[IpuMeps! pU3NUeCKUX sABJEHUH (IJIaBJIeHHe BOCKa, TasHHe
JbJA).

[IprMepbl XUMUYECKUX IBJIEHUH (ITPOKaJIMBaHUE MeJHON
MPOBOJIOKH, B3aUMO/IECTBHE MeJIa C KUCJIOTOMH).

Mopeiv aTOMOB U MOJIEKYJI

Mpaktnyeckasa pabota Ne3 Mpr3HaKKM NPOTEKAHNUS XUMUYECKUX
peaKkumi

BbluncneHua

— OTHOCUTEJIbHON MOJIEKY/IAPHOU MacChl BELIEeCTB;

— MaccoBoH A0JIN XUMHW4Y€CKOr'o 3JIEMEeHTa I10 cl)opMyﬂe
COeJHEHHUA.

[IpUMeHSITh eCTECTBEHHO-Hay4YHble METO/bI IO3HAHUS (B TOM YHCIIE
Hab6JII0/JeHUE, MO/IeIMPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE ONepaluu
MBIC/IUTEJIbHOM JIeITEIbHOCTH (CpaBHEHUE, KJIacCubUKaLUs) A1 U3yYEHHUs
BellleCTB ¥ XMMUYECKHUX peaKl My c ONOpOoH Ha aJTOPUTM UJIM CXEMY.

PackpbIBaTh CMbIC/ U3y4aeMbIX OHATUH U 3aKOHOB U IPUMEHATD 3TH NOHSATHUS
IIpY ONMCAaHMH CBOMCTB BelLeCTB U UX peBpallleHUH ¢ 0NIopoH Ha MJ1aH U
KJII0UeBble CJI0Ba.

PasnnyaTh pusnyeckue U XMUMHUYeCKUe IBJ€HUS, 06'bSICHATD UX CYLIHOCTb C TOUKU
3peHUs1 aTOMHO-MOJIEKY/ISIPHOTO yYeHUsI C OIOPOH Ha OIpe/ie/IeHUs] U CXeMBI.

OnpezensiTb NpHU3HAKM XUMHUYECKUX PEAKIUMH, YCI0BUS UX TPOTEKAHUS.

O6BACHATD CYyIHOCTb PU3NUECKUX U XUMHUYECKHX sIBJI€HUH C TOYKU 3peHuUs
aTOMHO-MOJIEKYJIIPHOT'0 Y4eHUs C UCII0/Ib30BaHHEM BU3yabHOU ONOPHI.

KnaccuduuupoBaTh XMMUYecKkre peakLUH (110 YUC/IY U COCTaBY pearupyoumx u
00pa3yoIUXCS BEUECTB) C ONOPOM HA CXEMBI.

CocTaBasITb GopMyJibl GMHAPHBIX BELIECTB 10 BaJIEHTHOCTH U ONpefiesIsiTh
BaJIEHTHOCTb 110 popMyJiaM BelllecTB € ONOPOH Ha aITOPUTM yueOHbIX
JNeUCTBUM.

PaccTaBiaTh K03$OHUIMEHTHI B YypaBHEHHAX XUMUUECKUX PeaKLUi ¢ onopoii Ha
QJITOPUTM y4eOHBIX e HCTBUH.

CnezmoBaThb NpaBUIaM N0J1b30BaHUSA XMMHUYECKOM OCYZ,0M U 1ab0opaTOPHbIM
060pyi0BaHUEM, A TaKKe TPaBUJIaM 00pallieHus C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAAMHU 110 BbINOJIHEHHUIO JTA60PaTOPHbIX XMMUYECKUX OIBITOB MO/,
KOHTpOJIeM Ilefiarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JIeATeIbHOCTH
Hay4HO-TONYJIAPHYIO JIMTePATyPy XMMHUYECKOI'0 COZiepKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl MHTepHeTa oJ pyKOBOACTBOM e/iarora.

BbicTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPAaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN anapaT Kypca XUMUHU

Paspen 2. BaxkHeliline npeAcTaBUTe/IN HeopraHuieckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTMe 06 okcuaax

(54)

Bo3ayx — cMech ra3oB. CocTaB Bo3Jyxa.
Kuciopos — a/ieMeHT ¥ IPOCTOE Belle-
cTBO. 030H — *ajlIoTpoMnHas MoAuHUKalus Kucaopoja.*

HaxoxneHue KuUcJiopoza B ripupo/e, Q)st{ecxue U XMMHU4YECKHe

CBOMCTBA (peaKL{MU OKUCJIEHHUS, TOpeHue). Y CI0BHUS
BO3HHWKHOBEHMUS U NIpeKpallieHUs1 ropeHus. [losaTue

00 OKCHUAX.

*Croco6bl MOJIyYeHUs1 KUCJI0pOoAa B 1abopaTOpPUM U
NpoMbllIeHHOCTU.* [IpuMeHeHMe kucaopoga. Kpyrosoport
KHCJI0pOoJia B IPUPOJe.

*TensioBoM 3P PeKT XUMUYECKON peAKI[UU, TIOHATHE O
TEePMOXHUMHUYECKOM YpaBHEHUH, 3K30™*- U 3H/0TepMUYECKUX
peakIusx.

*TonsinBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpefloTBpalleHus. YcuaeHre NapHUKOBOI0
addexTa, pa3pylieHre 030HOBOI'O CJI0s.*

AemoHcTpauumn

BsaumojeiictBue pocdopa, cephl U KeJjie3a ¢ KUCT0POJ0M
(BO3MOKHO MCIIOJIb30BAaHHE BHU/IEOOIBITOB).
OnpesiesieHHE CoZiepKaHUsl KUCI0POAA B BO3AYXE.
OnBbITHI, AEMOHCTPHUPYIOLIME YCJIOBUSI BOSHUKHOBEHHUS U
MpeKpalleHsi TOpeHUsl.

Na6opaTtopHbie U NpaKTUYeckue pabotbl
JlabopaTOPHBIH OIBIT:

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

Ne 4. [TosiyyeHue KUCI0pPOAa, U3YYEeHHUE ero CBOMCTB.

BbluncneHumsa
— MOJIEKYJIIPHOM MaccChl KUCJI0PO/JAa ¥ 030HA HA OCHOBaHUU
aTOMHOM MacCbl XUMHY€ECKOT0 3JIEMEHTa
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PackpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSATb 3TH NOHATUS IPU
ONMCAHUHU CBOMCTB BELIECTB U UX PeBPAILE€HUH C HCI0/Ib30BAHUEM ONOPHBIX
CJIOB U KJIULLIE,

XapakTepu3oBaTh (OMUCHIBATB)C ONOPOL HA NIAH, CXEeMY, KPDAMKYIO 3aNiCh
COCTaB BO3/yxa, GHU3HYecKHe U XU-MUYeCcKre CBOMCTBA KMCI0PO/ia, CIOCOOI
€ro NoJlyyeHus, IpUMeHeHNEe U 3HaYEHUE B IPUPOJIE U XKU3HU YesI0BEKA.

CpasHusamb peakyuu 2opeHust U Med1eHHO20 OKUCAEHUS C IPe/iBapUTeIbHbIM
06CyKJeHreM MapaMeTpPOB CPaBHEHMUSI.

Co6upaTb MPUGOPHI /15 TOJTyYEHHUST KUCI0POJA (BBITECHEHHEM BOJIBI U
BO3/yXa).

Pacrio3HaBaTh ONBITHBIM MYTEM KHUCJI0POJ N0/, KOHTPOJIEM NeAarora.

HWcnosib30BaTh XMMUYECKY0 CUMBOJIMKY AJ1s1 COCTaBJIeHUsI GOPMY.JI BELL|eCTB,
MOJIEKYJISIPHBIX ypaBHEHUH XUMHUYECKUX PEeAKLMH C yYacTHEM KUCJI0PO/a.

O6BACHATD CYIHOCTb 3KOJ0IMYeCKHUX NTpo6JieM, CBI3aHHbIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBaThb NpaBu/iaM 6e30nacHoOi paboThl B J1a60paTOPUU NPH UCI0JIb30BAaHUHU
XUMUYECKOH Mocyibl 1 060pyA0BaHUS I10J] KOHTPOJIEM N1€JIarora, a Takxe
IpaBKJIaM 06pallieHHs C TOPIOYUMH BellleCTBaMH B ObITY.

H]IaHl/IpOBaTb H OCYLIECTBJIATH HA NPAKTUKE XUMHWYECKHE IKCIIepUMEHTHI,
NPOBOJUTH HabGJII0/IeHHUs], Ie/IaTh BBIBOAbI 10 pe3y/IbTaTaM IKCIIepUMeHTa MoJ,
PYKOBOZICTBOM Ilefiarora.

YdacTBOBaTh B COBMeCTHOU paboTe B rpyIIle.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoLiecce
UCCJIeloBaTebCKOM JleITe/IbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMHUYECKOT0 CO/leprKaHHs, CpaBOYHble MaTepHasbl, pecypcbl MHTepHeTa oz
PYKOBOJCTBOM IleZiarora.

BeicTparBaTh pa3BEépHyThIE MMCbMEHHBIE U YCTHbIE OTBETHI C OIOPOH Ha
uHdopMaryio U3 yye6HUKa U CIPaBOYHbIX MaTepHasIOB C ONOPOH Ha ILJIaH,
IPaMOTHO UCNOJIb30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUU



Tema 4. Bogopoga.
I[ToHATHE 0 KUCJIOTAX U COJISAX

(54)

Tema 5. KosimuecTBeHHBbIE
OTHOIIEHHUS B XUMUH
(44)

Bopopoj — asieMeHT u mpocToe BelecTBo. HaxoxeHue B
npupoze, Gu3nyecKre U XUMHUYECKYE CBOMCTBA (Ha mpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHU/JJAaMU METAJIIOB),
NpHYMeHeHHue, *cr1oco6bl NoJyyeHUs.*

[ToHATHeE 0 KHUCI0TaX U COMAX.

AemoHcTpauumn

[TosiyyeHue, cobupaHye U pacno3HaBaHKe BOJ0poa.
l'openue Bogoposa.

B3aumojeiictBue Bogopoja c okcuioM Meau(11).

Na6opaTtopHbie U NpaKTUYeckue paboTbl
JlabopaTOPHBIN OMBIT:

B3auMoieficTBHE KUCJIOT C MeTa/IJIaMH.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHue BOAOPOAA, U3YYEHHUE eT0 CBOMCTB.

BbluncneHuma
— MOJIeKyJIHpHOFI Macchbl BellleCTBa Ha OCHOBAaHUM aTOMHOM
MacCChbl XUMUYECKUX 3JIEMEHTOB

KosmyecTtBo BemecTBa. MoJsib. MoJisipHag Macca. 3akoH
ABorazipo. MosisipHbIit 06 €M ra3oB. Pac4éThl Mo XUMHUYECKUM
ypaBHEHUsM.

JleMoHCcTpanusa
06pasLbl BelLlecTB KOJIUYeCTBOM 1 MOJIb.

BbluncneHua

— 06'b€Ma, KOJIMYECTBA BeIll|eCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BellleCTBa UJIU 06BEMY;

— 06'BEMOB ra3oB 10 YpaBHEHHIO PeaKI[M1 Ha OCHOBE 3aKOHA
00'bEMHBIX OTHOIIIEHUH Tra30B
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PackpbIBaTh CMBIC/I U3yYaEMbIX IIOHATHH U IPUMEHSATb 3TH NOHATUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

XapakTepu3oBaTh (ONUCHIBATh) GU3UUECKHE U XUMUUYECKHE CBOMCTBA BOAOPOJA,
CII0COGBI €ro NoJIyY€eHHUs], IPUMEHEHUE C OIIOPOM Ha MJIaH, KPaTKY!o 3aIlUCh,
CXEMY.

Co6upaTb IpUGOP AJs OJLYYeHHUs BOAOPOAA C UCII0Ib30BaHHUEM BU3YaIbHON
OMOpHI

Hcnosib30BaTh XMMUYECKYH0 CUMBOJIMKY JIJIS1 COCTaBJIEHUsI GOPMYJI BELECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XMMUYECKUX PEAKLUH C yYacTHEM BOLOPOJA C
OIIOpPOM Ha aJITOPUTM.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B TJaGopaTOPUH NPU UCTI0JIb30BaHUU
XUMHYECKOH MOCY/Ibl U 060PYAOBaHHUS 10/, KOHTPOJIEM IEJATora., a TAKXKe
npaBuJIaM 00palieHHUs C TOPIOYHUMHU BELIECTBAMHU B ObITY

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
HPOBO/JUTh HAGJIIO/IEHUS, [IE/IaTh BBIBOAbI [0 PE3YJIbTATAaM 3KCIIEPUMEHTA MO/
PYKOBOJICTBOM ITe/larora c 00Cy>kieHueM IJIaHa paboThl, C MCIIOb30BaHUEM
KJ/IH1Ie.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIIle.

HJIaHl/IpOBaTb U OCYIIECTBJIATb Ha NPAaKTUKE XUMUYECKHEe IKCIIEPUMEHTDI,
MMPOBOAUTH Ha6JI}O,[[6‘HI/IH, AeJIaTb BbIBO/JbI I10 pe3yJibTaTaM 3KCII€EpHUMEHTa.

Y4dacTBoBaTh B COBMeCTHOU paboTe B rpyIme

PackpbIBaTb CMBIC/I U3y4aeMbIX MOHATUH U IPUMEHATb 3TH NOHATHSA, a TAKXKe
M3y4YeHHble 3aKOHbI U TEOPHUH JJIs PellieHUs pacyéTHBIX 334 C IOMOLIbIO
nejarora.

BBbIYHCIATB MOJIAPHYIO Maccy BellleCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa,
Maccy BellleCcTBa C OIOpo Ha o6pasel;, Ha GOpPMY.JIb;

[IpoBOAUTE pacyéThl IO ypaBHEHUAM XMMHUYECKUX PeaKlMi ¢ OITOpoi Ha
o6paseL, aJITOPUTM y4eOHBIX e ICTBHUN: KOJIMYeCTBa, 060'bEMA, MacChl BellleCTBa
10 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB WJIU IIPOYKTOB
peakIHH.

BbicTpauBaTb pa3BépHyThle MHCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOH Ha MH-
¢dopmanuio U3 yye6HMKA U CIPAaBOYHBIX MaTepHasIoB, TPaMOTHO UCI0/1b30BaTh
V3y4YeHHbI! NOHATUIHBIN aNnapaT Kypca XMMHUH C IOMOIIbIO [lefjarora.



Tema 6. Boga. PacTBopbl.
IoHAaTHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHue, MoJieKyJibl. PHU3uyecKre CBOMCTBA
BOZbl. *AHA/IN3 U CUHTE3 — METO/bl U3yYEHHUsI COCTaBa BOAbL*
XUMHYeCcKHe CBOMCTBA BObI

(pa3noxeHue, peaKLUM C HATPUEM, OKCUJOM KaJbIiysl, OKCUAOM
cepbl V.

CocTaB ocHOBaHHUM. [IoHsATHE 06 MHAMKATOPAX.

*Bopa kak pacTBopuTeJib.* PacTBopbl *PacTBOpHUMOCTD
BElIEeCTB B Boje.*

*HacbllleHHbIE U HeHAChIILleHHbIe PAacTBOPbL * MaccoBasi 10Jist
BellleCTBa B pacTBODe.

*PoJib pacTBOPOB B IPUPO/IE U B XKU3HU YesioBeka. KpyrosopoT
BO/Ibl B IpUpo/ie.* 3arpsisHeHHe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKa NPUPOJHBIX BOJ,

AemoHcTpauumn

JJIeKTPOJIU3 BOJbl; CHHTE3 BOJbI; B3aHMO/JeHCTBHE BO/JbI C
MeTas1amMu (Na, Ca) (BO3MOKHO HCII0/Ib30BaHUE
BH/leOMaTepHaoB).

PacTBopeHHe Bell|eCTB € pa3JIMYHON PacCTBOPUMOCTBIO.
HccnenoBaHye pacTBOPOB KUC/IOT U Lijes1ode ¢ TOMOILbI0
WHAWUKaATOPOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

[IpakTHyeckas paboTa:

Ne 6. [IpurotoBJieHHe PacCTBOPOB C OIpe/ieIEHHONW MacCOBOM
JloJIel pacTBOPEHHOTO BellleCTBa.

BbluncneHusa
— C UCIOJIb30BaHUEM NOHSITHS «MaccoBas [|0Jisl BellleCTBa B
pacTtBope»
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PackpbIBaTh CMBIC/I U3y4aeMbIX TOHATHI U IPUMEHSITh 3TH NOHSTHUS IPU
OMKCAaHUY CBOMCTB BELIECTB U UX MPEBpalleHH ¢ TOMOLIbIO efarora.

XapakTepu3oBaTh GU3NUECKHE U XUMHUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPHUTEJIS B IPUPOHBIX IPOLIECCAX C ONIOPOM Ha MJIaH U CXEMY.

CocCTaBJ/IITh ypaBHEHUS XUMHUYECKUX PEAKIMH C y4acTHEM BO/JbI C OIOPOY Ha
CXEMY.

OGBSACHATD CYLIHOCTh 3KOJIOTMUYECKHX NTPOGJIEM, CBSI3aHHBIX C 3arpsiI3HEHUEM
HPUPOAHBIX BOJ, CIIOCOGBI OUHUCTKU BOJbI OT IIPUMECEH, MEPHI 10 OXPaHE B0/,
OT 3arpsi3HEeHUs I10CJIE IPEBAPUTENBHOTO CTPYKTYPHUPOBAHUS MaTepHaJa.

[1J1aHUPOBATh U OCYLIECTBJSATD HA IPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJIIO/IEHUS, JIe/IaTh Bbl-

BO/IbI 110 Pe3yJIbTaTaM 3KCIepUMEHTA 110/, KOHTPOJIEM Nearora, ¢
UCI0JIb30BAHUEM KJIHILE.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JaGOpaTOPUHU MPU UCTT0JIb30BAHUHU
XUMHUYECKOH MOCY/1bl U 060PYAOBaHUS 10/] KOHTPOJIEM [IE€J]arora.

HpOBOL[l/ITb BbIYHCJIEHHA C IPUMEHEHHUEM ITOHATUA «MacCoBad [0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYJIbL

Hcnosib3oBaThb IPpH BbINIOJIHEHHUH y‘-Ie6HbIX 3a/1a1-11/11‘/’1 H B IIporecce
UCCJIE/I0BATEJNbCKOH JIeATeIbHOCTH HAyYHO-NTONYJ/IIPHYIO JIMTEPATypy
XUMHYECKOTO COJIEPIKAaHUS, CIPAaBOYHbIE MaTepHaJibl, pecypchl MHTEpHeTa
[10J;, pyKOBOJCTBOM I1eJiarora.

BeicTpauBaTh pa3BépHyThIe MMCbMEHHbBIE U YCTHbIE OTBETHI C OIOPOH Ha
MHPOpPMALMIO U3 yieGHUKA U CTIPaBOYHBIX MaTePHAJIOB, FPAMOTHO
MCI0JIb30BaTh U3yYeHHBIN NOHATUHHBIHN aNnapaT Kypca XMMHH 110CJIe
Ipe/iBapUTEJbHOr0 CTPYKTYPUPOBAaHHUS MaTepHuaa



Tema 7. OCHOBHBIE KJIACChI
HeopraHu4ecKux
coeIUHEeHUI

(11 4)

Knaccudukanys HeopraHUyecKuxX CoeJUHEHUH.

OKcuzbl: cOCTaB, KJIaccupukanus (OCHOBHbBIE, KUCTOTHBIE,
*aMdoTepHble, HeCo/Ie00pa3yolMe Ha IPUMEpPe OKCH/IA
yriaepoja |l n okenga asota ll, HomeHkaaTypa. [lonyyeHue*
OKCH/IOB (B3aMMoencTBue ¢ BOAOM, KNCA0TamM, Lesodamu).
OcHOBaHUS: COCTaB, KJaaccudukanus (Les049u 1
HepacTBOPUMbIe OCHOBaHUS), HOMEHKJIATYpa.

KucnoTsl: cocTas, kJaccudUKalysi, HOMEHK/IATYpa, GU3ndecKue
Y XMMHYeCcKHe CBOMCTBA (B3aUMO/JEeCTBHE C OCHOBHBIMHU
OKCHJIAMHU COJIIMU Ha IPUMepPE COJITHOW U CEPHOU KUCJIOT),
*crnoco6bl noJydyeHus.* Psii ak THBHOCTH METAJLJIOB.

Conu (cpeiHME): HOMEHKJIATYPA, *cnoco6bl moy4eHUs*,
B3auMo/iefcTBHe coslel ¢ MeTasllaMU, KUCIOTaMY, 11leJ104aMU U
COJISIMH.

'eHeTHYeCKasi CBSI3b MeX/ly KJIacCaMU HEOPTraHUYeCKHUX
coepuHeHUH. ['eHeTHYeckre pafbL [loHATHE 06 aMbOTEePHBIX
FUJIPOKCU/IAX Ha IpUMepe [IMHKA U a/IIOMUHUA. XUMHAYeCcKue
CBOICTBA - B3aUMO/IEUCTBHE C KUCJIOTAMH U 11ieJI0YaMH.
PasnoxeHue npu HarpeBaHUHU.

AemoHcTpauumn

06pa3sibl HeOPraHUYeCKUX BelleCTB Pa3/IMYHbIX KJIACCOB.
BsaumogelicTBue pacTBopa CepHOM KHUCIOThI C OKCUJIOM
menu(Il).

Peaknusa HeHTpau3anuu.

BoITecHeHue 0iHOTO MeTaJ/l/1a APYTHUM K3 pPacTBOpa COJIM.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlaGopaTOpHBIE ONBITHI:

B3auMo/ieficTBHE KMCJIOT C MeTa/IJIaMH.

[losyyeHne HepacCTBOPUMbBIX OCHOBAHUM.

B3auMogelicTBHe HepaCTBOPUMBIX OCHOBAaHUH C KUCJIOTaMH.
PazsnoxeHnue rugpokcuga Meau(1l) npu HarpeBaHUH.
[IpakTHyeckas paboTa:

Ne 7. PemreHre akcepuMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJ1acCbl HEOPTaHUYeCKUX COeIMHEHUM».

BbluncneHua
— [0 YpaBHEHHUSAM XUMUYECKUX peaKk i

OrnpenienieHre OCHOBHBIX KIIACCOB HEOPTraHMYECKUX COSIMHEHHH 110 Ia0IoHY.
CocrapjieHHe cXeM CTPOCHHS OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCIHMHEHHUN Ha
OCHOBE OIIPEIEIICHHS.

CocrapieHne (OpMyIT OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COCMHEHHI U Ha3bIBAaHUE
UX 110 MEXK/IyHAPOAHOH M TPHBHAIBLHON HOMEHKJIATYPE C HCIOIB30BaHUEM
olpe/ieieHUs U TaOJIMIIbI PACTBOPUMOCTH.

KnaccudunupoBanue H3ydaeMbIX BEIECTB [0 COCTaBY H CE0UCMEAM C OIOPON Ha
OIIpe/ICIICHHUS, CXEMBI M TAOJIUILy PACTBOPUMOCTH.

CocrapieHre TaOIHIbl TCHETHYECKHUX PSIOB U cXeMbl «I eHeTHYecKasi B3AUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHHUYECKHUX COCTHHEHHIN MO/l PyKOBOJICTBOM I€Iarora.
TIporHo3upoBaHHe CBONCTB BEILECTB HAa OCHOBE OOIIMX XMMHYECKUX CBOICTB
M3YYEHHBIX KITACCOB, TPYIIT BEIIECTB, K KOTOPHIM OHH OTHOCSTCS C HCITOJIb30BaHUEM
cxeMmbl « eHeTHYecKasi B3AMMOCBS3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI IOl PYKOBOJCTBOM IIEJIarora.

CocrapiieHre MOJICKYJISIPHBIX YPaBHEHHUI peakiiil, WLTFOCTPUPYIOLINX XHMHYECKUE
CBOIICTBA U3YUEHHBIX KIIACCOB U CNOCOObI NONYYeHUs BEILIECTB U3Y4EHHBIX KJIAacCOB,
TPYIII, a TAKXKE MOATBEPIKAAIONINX TeHETHIECKYIO B3aHMOCBSI3b MEX/IY HUMH, C
OIOpO#i Ha BepOaIbHYIO CXEMY B KaueCTBE 3pPUTEILHOMN OIOPHI.

CocrapiieHre MOJICKYIISIPHBIX YPAaBHEHHUI PEakInii 10 CXeMaM C PeABapUTEIbHBIM
00CcyXJIeHHEeM BBIOOpa pearupyronx BemecTB.

BerunciieHre M0 ypaBHEHUSIM XUMHYECKUX PEakiiii KolmnuecTBa, 00bEMa, MacChl
BELIECTBA [0 KOJIMYECTBY, 00BEMY, Macce peareHTOB WM IPOAYKTOB PEaKIHH II0
ANITOPHTMY.

IInaHupOBaHKE M OCYLICCTBICHUE Ha MPAKTHKE XUMHYECKOr0 SKCIIEPHMEHTA U
HaOMIOCHHUS TIOX PYKOBOACTBOM YUHTEIIS.

DopMyIHpOBaHKE BBIBOIOB II0 PE3yJIbTaTaM KCIEPUMEHTA C UCIIOIB30BaHUEM
OTOPHBIX CJIOB.

DopMyIHpOBaHKE ¢ MOMOLIBIO [EAArora 1 BEIIOTHEHHE NpaBui 6e30macHoit paboTsl B
71a00paTOPHH HPH UCTIONB30BAHIN XUMHYECKO TTOCYIBI B 000pPYIOBaHHSL.
Vcnonp30BaHue MPHU BBIMOIHECHHN YUeOHbBIX 3aJaHMH U B IIPOLIECcCce
HCCIIeIOBATENBCKON JEATEIBHOCTH HAYIHO-TIOMYIISIPHOI JIUTEPATyPhl XUMHIECKOTO
COIepIKaHMs, CIIPABOYHBIE MaTepUalsl, pecypchl IHTepHeTa, ocyliecTBIeHHe BEIOOpa
HOJ PYKOBOJCTBOM IEarora.

BricTpanBanue pa3BEPHYTHIX MUCBMEHHBIX U YCTHBIX OTBETOB C OIOpOil Ha
nHpOpMALHIO U3 y4eOHHKA H CIPABOYHBIX MaTEPHAIIOB, [PAMOTHOE HCIIOIb30BAHHE
M3Y4EHHOTO MOHATHHHOrO ammapaTa Kypca XHMHH C UCIIONb30BaHHEM ILIaHa,
OIOPHBIX CJIOB, AITOPHTMA.

Pazpen 3. [lepuoanyeckuii 3aKkoH u [lepuogudeckas cucreMa XMuMH4Yeckux 3j1eMeHToB /I. U. MeHaeneeBa.
CtpoeHue aTOMOB. XUMHU4ecKas cBA3b. OKHUC/INTE/IbHO-BOCCTAHOBHUTEJ/IbHbIE peakuuu (15 4)
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Tema 8. Mepuroguuecknii 3aKoH 1
MNepuoanyeckasa cucrema
XUMMUYECKUX 3/1IEMEHTOB

A. U. Menpene-esa. CrpoeHue
aroma (7 4)

[TepBble NONBITKY KJIaCCUPUKAIIUU XUMHUYECKUX 3JIEMEHTOB.
[ToHsATHE O rpynnax CXOAHbBIX 3JIEMEHTOB (II€JIOUHbIE U
11eJI0YHO3€eMeJIbHbIE METAJLJIbl, TaJIOTeHbl, THEPTHBIE ra3bl).
*J1eMeHTbl, KOTOpble 06pa3yIoT

amMdoTepHble OKCUABI U THPOKCUABL*

[Teproauyeckuii 3aKoH U [lepuoan-deckas cucteMa
XUMHYECKHUX 3/1eMeHTOB /. . MeHeneeBa. [lepuo/ibl, rpyIibl,
noarpynmnsl. PrU3ndyeckrui CMbIC/ NOPSAKOBOT0 HOMepa
3JIeMeHTa, HOMepOB [lepro/ia U TPYIbI.

CtpoeHHe aToMoB. CocTaB aTOMHBIX si/iep. *U3oTonbL*
JyieKTpOoHBI. CTpOeHHUE 3JIEKTPOHHBIX 060/I04EK ATOMOB MEePBbIX
20 XMMHYeCKUX 371eMeHTOB [lepruoanuecKkol cucTeMbl

/. . MeHpeneeBa.

XapaKTepUCTUKAa XMMHUYECKOT0 3JIEMEHTa 0 ero MOJIOXKEHHUIO B
[epuoauyeckoii cucreme /. U. MeHzesieeBa.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3JIEMEHTOB MaJlbIX
MepruoJ0B U I'VIaBHbIX NOATPYIII B 3aBUCUMOCTH OT aTOMHOI'O
(mopsiaxoBOro) HoMepa.*

*3naueHue [lepuoaudeckoro 3akoHa u [lepuoaudeckou
CUCTEMbI XUMUYECKHX 3JIEMEHTOB /I Pa3BUTUA HAYKU U
npakTuku. [l. U. MeH/iesleeB — y4Y€HBIH, elaror U rpakJaHuH.*

AemoHcTpauum

KopoTkonepuoiHas v JJIMHHONIepUOUAHasA GOPMBbI
[leproauyeckoi cUCTEMBI XUMUYECKUX 3JIEMEHTOB

JI. 1. Meneneesa.

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U HEMETaJlJIOB.

Na6opaTtopHbie U NpaKTUYeckue pabotbl

JlabopaTOPHBIH OIBIT:

B3auMogelicTBHe THAPOKCHAA [UHKA C paCTBOPAMU KHCJIOT U
neJioyen

32

PackpbIBaTh CMBIC/ IEPUOAUYECKOTO 3aKOHA I10/] PyKOBOJICTBOM IeJiarora.

[ToHMMaTh CyLECTBOBAHHE NIEPUOJUUECKOHN 3aBUCMOCTH CBOMCTB XUMHUY€ECKUX
3J1IeMeHTOB (M3MeHeHHe PainyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COoeIMHEHUH OT 0JI0KeHUS B IepUOJUYeCKOM CUCTeMe U CTPOEHHUS aToMa C
HCI0JIb30BaHUEM CXeM U Tab.JIuL.

YcTaHaBAIUBaATh CBA3b MEX/Y N0JIOXKEHWEM 3JIeMeHTa B IepUOAUYECKON cucTeMe
Y CTPOEHHEM ero aToMa (CoCTaB U 3apsij /pa, o6llee YUC/I0 31eKTPOHOB U
pacnpefiesieHre UX 10 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHUs1 CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH 10
rpynnam u nepuojam Ilepuosnyeckoit CHCTeMBbI C TOMOLIbIO [Te/jarora.
XapakTepu30BaTb XMMHUYeCKHe 3/1eMeHThI ITepBbIX TPEX IEPUOAOB, KaJlusl,
KaJIblYs 10 UX nosioxkeHuIo B [lepuoguyeckoii cucteme /Jl. U. MeHjesieeBa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B JaGopaTOPUH NPH UCTI0JIb30BaHUU
XUMUYeCKOU nocy/ibl U 060pyZ0BaHHs IO/, KOHTPOJIeM Nejjarora.

BoicTpanBaTh pa3BépHyThle NHUCbMEHHbIE U yCTHbIE OTBETHI C OTIOPOM Ha
MHdopMalIHIo U3 yueOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPaMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNnapaT Kypca XMMHU 1ocJ1e
CTPYKTYpPUPOBaHUSI MaTepHasa C UCI0Jb30BaHUEM KIIMILE.

HWcnosib30BaTh NpU BbINOJIHEHUH YUeOHBIX 3a/JaHUM TEKCThI yyeOHUKa Iocie
CTPYKTYpPUPOBaHUSI MaTepHasa, CipaBoYHble MaTepualsl ([lepuoanyeckyto
CHUCTeMy XUMUYecKUX 371eMeHTOB /I. U. MeHiesieeBa, TabIM1Ly pacTBOPUMOCTHU
KHUCJIOT, OCHOBAaHUM U CoJIeH B BOZiE, 3JIEKTPOXUMUYECKUH psiJ| HANPsHKeHUH
MeTaJlJIoB).

Hcno/ib30BaTh NPU BbINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce
UCCJIeloBaTeIbCKOM JleITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy
XMUMUYECKOT0 COZlepXKaHHUs, CIpaBOYHble MaTepuaJlbl, pecypcbl MHTepHeTa nog,
PYKOBOJCTBOM Ilefiarora



Tema 9. Xumunuyeckas cBA3b.
OKUCAUTENbHO-
BOCCTaHOBUTE/IbHbIE peaKLuun
(84)

9 KUIACC

*JJIEeKTPOOTPHULATENbHOCT* aTOMOB XUMUYECKUX 3JIEMEHTOB.
XuMU4YecKasi CBSI3b (MOHHasI, KOBaJIEHTHAs MOJIsIpHAst U
KOBaJIeHTHas1 HEMOJISIpHasi ).

CTeneHb OKUC/TIEHUS.

OKHUCIUTENBHO-BOCCTAaHOBUTEIbHBIE peakiiuu (OBP). [Ipouecchr
OKHCJIEHUS] U BOCCTaHOBJIeHUS. OKUCIUTENU U BOCCTAHOBUTEJIH.

AemoHcTpauumn
OKUCIMTENbHO-BOCCTAHOBUTE/IbHBIE PEaKI|UU: TOpeHue,
peakL Uy pasyioKeHus, COeJUHEHUS

(2 4 B Henemo, Bcero 68 4, u3 HUX 4 94 — pe3epBHOE BpeMs)

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHH M0/, PYKOBO/ICTBOM I1€/1arora.

OnpeensiTb BUA XUMUYECKOH CBSI3U B COEIMHEHUH C UCI0JIb30BAHUEM CXEM.

OnpezensiTh CTENEHb OKUCJIEHUS] XUMUYECKOr0 3JIeMeHTa 10 GpopMyJie ero
COeJIMHEHUS C UCI0JIb30BaHUEM AJITOPUTMA.

OnpefienisiTh 3/71EMEHT (BELECTBO) — OKUCIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAHOBUTEJIb.

OGBSACHATD CYLIHOCTb POLECCOB OKUC/IEHUsI U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3/IeKTPOHHBIHN 6aJIaHC € YYETOM YMC/Ia OTAAHHBIX M IPUHATBIX
3JIEKTPOHOB.

CocCTaBJIsITh ypaBHEHHE OKUCJIUTEBHO-BOCCTAHOBUTE/IbHON PEeaKIUH MO
aJITOPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEIBHOM peaKI M.

Hcnosib30BaTh NPH BHINOJHEHUH Y4e6HBIX 33JaHUH TEKCTHI y4eOGHUKA I0CIIe

CTPYKTYpPUPOBaHUsI MaTepHasa, ClipaBoYHble MaTepHuasbl (IepUoJUYeCcKyI0
CUCTeMy XMMUYeCcKUX 371eMeHTOB /I. U. MeHiesieeBa, Tab/IM1ly pacTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U coJiel B BOZie, 3JIEKTPOXUMUYECKUH psiJ| HANpsKeHUH
MeTaJlJIoB).

MpumepHbIe TeMbl,
pacKpbiBaloLme AaHHbIN pasgen
nporpammni,

W KO/INYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOEe coaepXxaHue

OCHOBHblE BUADbI AeATeNbHOCTU
obyualowmxca

Pasgen 1. BemecTBo M XUuMu4yeckye peaknuu (17 4)
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IloBTOpEHME U YTJIYGJ/IEHHE
3HaHUI OCHOBHBIX Pa3jeJioB
Kypca 8 ksiacca

(54)

[Tepuoaudeckuii 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asnemeHTOB /I. . MeHgenieeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUH CBONCTB XMMHUYECKHUX 3JIeMEeHTOB [IePBBIX TPEX
[IepUO/I0OB, KaJIUd, KaJbLUA U UX

coeIUHEHUH B COOTBETCTBUHU C [10JI0KEHUEM 3JIeMEHTOB B
NeproANYecKol cucTeMe U CTPOEHHEM UX aTOMOB.
Knaccudukanus u HoMeHK/IaTypa HeopraHU4eCcKHX BellecTB
(MexxayHa-poAHas M TpUBHaJIbHas1). XMUMHUYECKHe CBOMCTBa
BeLIeCTB, OTHOCAIIMUXCA K pPa3/IMYHbIM KJlacCaM HeOpraHU4eCKUx
coeIUHEHUH, UX Fr'eHeTUYecKasl CBSI3b HEOPTaHUYeCKUX BelleCTB.
CTpoeHHe BellleCTBa: BU/bl XUMUYECKOHN CBA3U U TUIIBI
KPHUCTA/I/IMYeCKUX PeLIETOK. *3aBUCUMOCTb CBOMCTB BellleCTB OT UX
CTpoeHus1.*

JleMoHCcTpanuu

1. Moze/11 KpUCTaLJIMYeCKUX PelIEéTOK HeOpraHM4eCKUX BelllecTB.
2. KopoTkonepuogHas v AJMHHONIepUoAHas GOpMbI
[Teproauyeckoi cucTeMbl XUMHUYECKHUX 3J1EMEHTOB

. U. MeHnpeneeBa

XapakTepu30BaTb XMMUYECKHE 3JIEMEHTbI NEPBBIX TPEX MEPUOOB, Kalus U
KaJbLiusl 110 UX NoJIoxkeHUI0 B [lepuouyeckoii cucteme /[l. U. MeH/iesieeBa ¢
OMOpPOU Ha aJITOPUTM.

KnaccudunpoBaThk M Ha3bIBaTh HEOPraHUYECKUE BELIECTBA U3y4YeHHbIX
KJIaCCOB C OMOPOH Ha cxeMy, TabJIHLy PAaCTBOPUMOCTH.

OnuchIBaTh 06IIME XUMHUYECKHe CBOMCTBA BELIECTB Pa3/IMYHbIX KJIacCOB,
NOATBEPXKAATh CBOMCTBA NPUMePaMU MOJIEKYJISIPHBIX ypaBHEHUH
XUMUYECKHX peaKL Ui c Olopoi Ha CXeMy.

OnpefensiTh BUJ XMMUYECKOHN CBSI3U U THI KPUCTAIHUYECKON PELIETKU
BEIEeCTBAa C OIIOPOU Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHUs M1OCje
npeJiBapUTEJbHOTO pa3bopa.

BoicTpauBaTh pa3BEépHYThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHPOpPMALMIO U3 YYEOHUKA U CIPAaBOYHBIX MaTepPHaJIOB, FPAMOTHO
HCII0JIb30BaTh U3y4eHHbIN NOHATUHHBIN aNapaT Kypca XUMHUH.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHBIX 33/JaHUH U B poliecce
HCC/Ie/0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpaTypy
XUMHUYECKOT0 CoJiepKaHus, ClpaBOYHbIe MaTepuaJibl, pecypchbl UHTepHeTa
10/ PYKOBO/ICTBOM Ie/Iarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHMYECKHUX peaKui
(44)

Knaccudukanus XuMu4eckux peaKkiUi o pa3/InyHbIM NpHU3HAKaM
(1o yucy ¥ cOCTaBy y4acTBYIOIMX B PeaKL My BellecTB, *110
TenJ10BoMy 3$deKTy, 10 U3MEHEHUIO CTelleHeH OKUCIeHUs
XMMHUYECKHUX 3JIEMEHTOB, 10 06paTUMOCTH, 110 Y4aCTHIO
KaTasnusaTopa).*

*JK30- M IHAOTEpPMHUYECKHE PeaKIMH, TepPMOXHMHUYeCKHe
ypaBHeHUs. [IoHSITHE 0 CKOPOCTH XUMHUYeCKOH peakuuu. [loHsATHE O
FOMOTEHHBIX U reTeporeHHbIX peakiusax. [loHATHe 06 06paTUMBbIX
Y HeOOPaTUMBbIX XUMHUYECKHUX peakusax. [IoHATHe 0 XUMHUYeCKOM
paBHOBecuU. PaKTOpHI, BJIUALINE HA CKOPOCTb XMMHUYECKOH
peakL U1 U T10JI0XKeHHe XMMUYeCKoro paBHoBecus.*
OKHC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE PeaKIuH (3/1eKTPOHHbIN
6aJIaHC OKHCIUTEbHO-BOCCTAHOBUTEJIbHON PEaKLIUH).

JeMOHCcTpauuu

1. 3aBUCHMOCTb CKOPOCTH XUMHUUYECKOH peaKLUH OT Pa3INIHbIX
daKTopoB.

2. BospelicTBue KaTasM3aTopa Ha CKOPOCTb XMMUYECKOH peaKLuu.
3. [IpuMepbl HEOGPATHUMBIX U 06PAaTUMBbIX PEaKIIUH.

4. CMelleHUe paBHOBeCHUS XUMUYECKON peaKL iU,

Bouruucienus
— KOJINYEeCTBA BeleCTBa, 06'béMa U MaCChl peareHTOB UJIH
MPOAYKTOB 0 YPaBHEHUSIM XUMUYECKUX PeaKIui

PaCKprBaTb CMBICJI U3yYaeMbIX MOHATHUH U NPUMEHATDb 3THU NOHATHUA ITPHU
OIMCaHUY CBOMCTB BEIL|ECTB U UX IpeBpalleHuH.

KnaccudunnpoBaTb XMMHUYeCKHe PeaKLMY 0 PA3JIMYHbIM IPU3HAKaM.

YcTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKIUH OT pa3/IMYHbIX
$aKTOpOB 0] pYKOBOJCTBOM y4YUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH POTEKAaHUA XMMUUYECKHX ITpeBpallleHUuH B
pa3/IMYHBIX YCI0BUAX MTOCJIe TPeiBapUTebHOM paboThI.

OnpenienATb OKUCIUTEJb U BOCCTaHOBUTe b B OBP.

CocTaBJISITh 3/IEKTPOHHBIN GaJIaHC PeaKIUH.

[Ipor3BOAUTH BBIYMCJIEHUSA 10 XUMUYECKUM yPAaBHEHUAM 10 QJIFOPUTMY.

BbicTpauBaTb pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH Ha
uHbOpMaLMIO U3 y4eOHHKA U CIIPAaBOYHbIX MaTepHaJIOB, FPAMOTHO
VCII0JIb30BaTh U3y4YeHHbIN NOHATUMHBIN anllapaT Kypca XMMUH 110CJIe
Ipe/iBapUTeIbHOI0 CTPYKTYPUPOBaHUS MaTepHaa.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce

HCCJIeI0BATEbCKOM JIeATeIbHOCTH HAyYHO-TIONYJISPHYIO JINTEPATypy
XMUMHUYECKOTO COZlepXKaHUs, CIPaBOYHbIe MaTepHaJbl, pecypchl MHTepHeTa
110CJIe KOHCY/IbTALMH C [TeJaroroM.
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TeMa 2. J/IeKTPOJIMTHY eCKast
AUccouManusi. XMuMH4YeCKHe
peaxkuuy B pacTBoOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMALIMY. IJIEKTPOSUTHI U
HE3JIEKTPOJIUThL. KaTHOHbBI, aHHOHBI. *MeXaHHU3M AMCCOLUALUU
BEILECTB C pa3/IMYHbIMHU BUJAMU XUMHYECKOU CBsi3U. CTeneHb
aucconranuu.* CUibHbIE U C1a0ble 3JIEKTPOJIUTHI.

Peakuuu HOHHOTO 06MEHA, YCI0BUS UX TpoTeKaHHUsl. UoHHbIE
ypaBHEHUS peaKLHii.

XUMHUUYECKHe CBOMCTBA KUC/IOT, OCHOBAHUM U COJIEH B CBETE
NpeJICTaB/JeHUH 00 3/IEKTPOJIUTHYECKON Jucconranuu. Cpesa
pactBopa. [IoHsTHe 0 rU/IpOJIU3e COoJIel.

KayecTBeHHbIe peaKIlUi Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, GPOMUJ, UO3UJ-, CyIbPaT-, KApOOHAT-,
cunvkaT-¢$ochaT- aHUOHbI, TUAPOKCUI-UOHBI KaTHOHBI aMMOHHUs],
MarHusl, KaJblUsl, aJJIOMUHUs, XKeJsie3a 2+, 3+, [[UHKa,
MPUCYTCTBYIOLIME B BOJHBIX paCTBOPaX..

JleMoHCcTpanuu

JeKTpudeckas MpoOBOJUMOCTb PACTBOPOB BEILECTB; ABH)KEHNE
HMOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WIIIOCTPUPYIOLIME TPU3HAKHY [TPOTEKaHUs peaKui
HOHHOTO 0OMeHa.

OnbITHI 110 ONPe/ie/IEHUI0 CPe/ibl B pacTBOpax coJseil (xyopuza
HaTpus, KapboHaTa HATPHs, XJIOpUAA [IMHKA).

JlaGopaTopHble U IPaKTU4eCKue

pa6oTsI

JlabopaTOpPHBIH OIBIT:

Ne8Peaknuy HIOHHOT0 06MeHa B pacTBOpax 3JIeKTPOJUTOB:
cyabdaTa meau(Il)

Y 1é/104M, KapboHaTa HATPUSA U COJIAHON KUCJIOTbI, peaKLUsa

HeUTpa/M3aliuy Mex/y F’MIPOKCU/0M KaJIUd U COJITHOW KUCIOTOM.

Ne9. KauyecTBeHHble peakuyu Ha MOHbI B pacTBope.
[IpakTHyeckas paboTa:

Ne 1. Pemrenue skcnepyuMeHTa/IbHBIX 33/a4 110 TEMeE.
BbiuucieHus

— I10 YpaBHEHUSIM XMMUUECKHX peaKLui

PacKpbIBaTh CMbIC/ U3y4aeMbIX MOHSATHH, a TAK)XKe CMbIC/I TEOPUHU
3JIEKTPOJIUTUYECKOU IUCCOIMALUU C OTTIOPOM Ha CXEMBI.

OOBACHATb NPUYUHBI 3JIEKTPOIIPOBOJI-

HOCTH BOJIHbIX PACTBOPOB C IOMOII[bIO0 TTeJarora.

CocTaBJIITh ypaBHEHUS JUCCOLMALIMN KUCJIOT, IIeJIOUel U CoJiel, OJIHbIe
Y COKpalEHHbIE HIOHHbIE YPAaBHEHUST XUMUYECKUX PeaKIIMi HOHHOTO
oOMeHa.

[I1aHUPOBATH U OCYLIECTBJIATH Ha MPAKTHKE XMMHUYECKHE IKCITEPUMEHTHI,
NPOBOJUTH HAGJIIOIEHUS, IeJIaTh BBIBObI 10 pe3yJibTaTaM 3KCIIEpUMEHTa
nocJjie npeABapuUTeJbHON paboThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JabOpaTOPUH NPU
HCI0JIb30BAaHUH XUMHYECKOU MTOCY/bI U 060PY/J0BaHUS M0/ KOHTPOJIEM
nejarora.

[IpOU3BOAUTD BHIYUCIEHUS 10 XUMUYECKUM YpaBHEHHUSIM.

BeIcTpanBaTb pa3BEPHYThIE MUCbMEHHbBIE U YCTHBIE OTBETHI C OMIOPOU Ha
MHdopMalHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
MCI0JIb30BaTh U3yYeHHbIN NOHATUHHBIN aNnapaT Kypca XMMHU 110cJ1e
npeJBapUTEJBLHOTO CTPYKTYPHUPOBaHUA MaTepUaJia.

Hcnosib30oBaTh IPpH BBINTOJIHEHUH y‘-Ie6Hle BaﬂaHI/lﬁ U B IIpolecce
UCCJIeI0BATE/IbCKOH JIETEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHYECKOTO CO/IepKaHHUs], ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa
1ocJie KOHCY/IbTAaLUH C TIeJaroroM.

Paspen 2. HemeTa/l/1bl M MX coegMHeHUs (24 4)
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Tema 3. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3sieMeHTOB VIIA-rpynnel.
T'asiorens!

(44)

0611as1 XapaKTePUCTUKA rajioreHoB. 0COGEeHHOCTH CTPOEHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /Jisl HUX CTEIEeHH
okucsenus. CTpoeHUe U pU3NUeCcKUe CBONCTBA MPOCThIX

BeIleCTB — rajioreHoB. XMMHUYeCKHe CBOWCTBA Ha MpUMepe XJ1opa
(B3auMo/ielicTBUE C META/UIAMH, HeMeTaJlJlaMH (BOJOPO/IOM U
KucaopozoM),*enodamMmu™). XnopoBogopos. CosisiHast KUCIOTA,
XUMHUYeCKHe CBOMCTBA, *nosiyyeHue®, npuMeHeHue. KauecTBeHHbIe
peakluy Ha rajJloreHu/i-MoHkbl. */leficTBUe XJ10pa U XJIOpOBO0poJa
Ha OpraHu3M 4eJioBeKa.* BaxkHeHIIMe XJI0PUAbI U UX HAXOXKJIEHUE B
npUpo/ie.

JleMoHCcTpanuu
BuseoMmaTepuaJibl: rajioreHbl U UX COeTUHEHUS.
06pa3sibl XJI0PU/IOB.

JlaGopaTopHble U IPAKTUYECKHE PaGOThI
JlabopaTOPHBIH OMBIT:

PacnosHaBaHue XJ10pHUA-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosiy4yeHHe COIAHOM KUC/IOTBI, U3y4YeHHe eé CBONCTB.

Beruucienus
110 YpaBHEHUSM XUMHUYECKUX peaKiuil.

O6'bSICHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COeZIMHEHHUH B ITpe/ie/Iax MaJlbIX IEPHO/I0B U IJIaBHBIX TOArPYII
[TeproiU4eCKOH CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHUS UX
aTOMOB C MCII0JIb30BaHUEM CXEMBI.

XapakTepusoBaTh pr3UUeCcKre U XMMHUUYeCKHe CBONCTBA IPOCThIX BELECTB
raJjioreHoB (Ha IpyMepe XJI0pa) U CJI0XKHBIX BellleCTB (XJI0pOBOAOPOAA,
XJIOpUJa HaTpHs), COCOOBI UX NMOJIyYeHHUs], IpYMeHeH e U 3HaYeHHe B
NpUpO/ie U >KU3HU YesIoBeKa I10cjie CTPYKTYPUPOBAaHUs MaTepHraJa.

OnpefensiTh rajJoreHUA-MOHbI B pacTBOPE C UCN0JIb30BAaHUEM TabJIUIIbI
"XapakTepHble peaKLU1 Ha aHUOHBI".

[I1aHupoBaTh U OCYLIECTBAATh Ha MPAaKTHKe XMMHUY€eCKHe 3KCIIepUMEHTBI,
IPOBOAUTL HAOJII0/IeHUS, [ieJIaTh BbIBOAbI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTeIbHONU PaboThI.

Tema 4. 06125
XapaKTepUCTUKA XUMUYEeCKUX
ajsieMeHTOB VIA-rpynmnsl. Cepa
U eé coeguHeHu (5 4)

061as xapakTeprucTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHble J/Is1 HUX CTeNeHU
okucsienusi. CTpoeHue U pu3nyecKue CBONCTBA IPOCTHIX

Bell|eCTB — KHUCJI0PO/JA U Cepbl.

AnnoTtponHsle MogubUKALUU KACI0POJA U cepbl. XUMUYECKHe
CBOMcTBa cepbl. B3auMoecTBYE € HEMETAJIAMHU - BOJOPO/IOM U
KHCJIOPOZIOM, MeTa/l/IaMH, KOHIIEeHTPUPOBAaHHBIMH a30THOH U
cepHOH Kuca0TaMU. CepoBO0OPOJ, CTpoeHHe, U3nIecKHe

O6BACHATD 061LIIEe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
IPYINIIbI U UX COeIMHEHUN
C Y4€TOM CTPOEHHS UX aTOMOB C OIIOpoH Ha cxeMy "Vi3MeHeHHe paJjuycoB B
noArpymnmnax".

XapakTepusoBaTh $U3UIECKHE
Y XMMUYeCKHe CBOMCTBA MPOCTOTO BelleCTBa Cephl U €€ coeJuHEHUH
(cepoBOZOpO/IA, OKCUAOB CEPBI, CEPHOM KUCIOTHI, Cy/Ib$ATOB), CIOCOOBI UX
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U XUMUYECKHe CBOUCTBa (KI/ICJ'IOTHble )5 BOCCTHHOBI/ITEIII)HI)IE). INoJIy4eHH4, IpMMEHEeHWe U 3Ha4YeHHe B IPUPOoJe U XKU3HU YeJIOBEKa C

OKCH/IbI CEpbI KaK MpeICTaBUTENN KUCIOTHBIX OKCHI0B. CepHast OMOpPO¥ Ha CXEMY U IJIaH.

KHUCJI0Ta, GU3NYECKHE U XUMUYECKHE CBOKCTBa (06111e KaKk OnpeesiTh HaJM4YHe CyJibdaT-HOHOB B pacTBOPE.

npe/CTaBUTEJIS KJIacca KUC/IOT U *crienuduieckue*), npumeHeHre. | OGBIACHATH CYIIHOCTb 9KOJIOTUYECKHX MPOGJIeM, CB3aHHBIX C TepepaboTKOM
CepHHCTas KUCJIOTA. COeZIMHEHHUH Cepbl NOCJ/Ie CTPYKTYPUPOBAHUS MaTepHaJa.

*XUMHUYeCcKre peaKl1H, JieXall[ie B 0CHOBe IPOMBbIIILIEHHOTO [I1aHUPOBATh U OCYLIECTBJSATD HA MPAKTUKE XUMHUY€ECKHE 3KCIIEPHUMEHTHI,
cnoco6a noJiy4yeHusl CEpHOM KUCJIOThI. AninmapaThl U IPOTeKaloli1e B NPOBOAMUTh HAGJIIOIEHHUS], [ieJIaTh BBIBOABI [0 Pe3yJIbTaTaM 3KCIepUMeHTa.
HUX [polLecchl (Ha MpuUMepe NPOU3BOJCTBA CEPHOU KUCIOTHI).* CieiloBaTh NpaBUaM 6€30MacHOM paboThl B J1ab0OPATOPUU IPU

CoJii cepHOM KUCJIOThI, KaueCTBEHHAs peakKiys Ha Cy/ibdaT-HOH. HCI0JIb30BaHUHU XUMHUY€ECKOU TOCY/[bl U 060PY/I0BAHUSA 0] PyKOBOJACTBOM
HaxoxzaeHue cepbl U eé coelUHEHUH B pupoje. *XuMuieckoe nejarora.

3arpsisHeHUe OKpY»Kalolllel cpe/ibl COeIMHEHUSMH CEPhI [IpOU3BOAUTH BBIYMCAEHHUS 10 XUMUYECKUM YPaBHEHHUSM MO aJITOPUTMY.
(kuC/IOTHBIE AOXK/IU, 3aTPsI3HEHKE BO3/IyXa U BOJOEMOB), CIOCOGbI Wcnosib30BaTh MPU BhIMOJHEHUH YUe6HbIX 3a/JaHUH TEKCThI y4eOHUKaA,

€ero npeioTBpaleHus.* cnpaBoYHble MaTepuasbl ([leproJUYecKy0 CUCTEMY XUMHYECKUX

asneMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3JIEKTPOXUMUUECKUH sl HallpsHKeHU I
MeTaJlJIoB).

Hcronb3oBaTh IIPH BBINTOJIHEHHUH y‘{66HbIX 3auam/11>'1 U B IIporecce

JleMoHCcTpanuu
Konneknuu (BuzieoMaTepHasibl): cepa U eé coeIUHEHHs.
06yr/aMBaHMe caxapa noJ fieicTBUeM KOHILeHTPUPOBAHHOM cepHOM

KHUCJIOTHL o

HCC/IE/I0BATEIbCKON JIesI TeIbHOCTH HAyYHO-IIONYJISIPHYIO JIMTEPATYPY
JlaGopaTopHbie U NPpaKTUYeCKHe PaGoThI XHMHUYECKOT0 COZIEPXKaHUS, CIPAaBOYHbIE MaTepUaJIbl, pecypchl IHTepHeTa
Jla6opaTOpHBIE OMbBITHI: H0CJIe KOHCYJIbTALMH C 1e1aroroM

O6HapyxeHue cy1bdaT-MOHOB.

BsaumogeiicTBue pa36aBeHHOM CEPHON KHUC/IOTHI C IIUHKOM.
Beryucienus

10 ypaBHEHUAM XMMHWYeCKUX peaKLUi
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Tema 5. O61aa
XapaKTepUCTHUKA XMMUYECKUX
3JieMeHTOB VA-rpynnsl. A3oT,
docdop u ux coegfuHEeHUA

(74)

061as xapaKTepUCcTrKa 31eMeHTOoB VA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A3or, pacnpocTpaHeHue B IpUpPoJe, GU3NYECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopoT a3oTa B IpUpoJe.

AmMmuak, ero ¢pu3nUecKre U XUMHYECKHEe CBOMCTBA, OJyYeHUE U
npuMeHeHue. CoJiu aMMOHUS, UX QU3UYECKUE U XUMUYECKHE
CBO¥CTBa, NprMeHeHHe. KauecTBeHHas peaklysi HA HOHbI aMMOHHUS.
A3oTHas kucsI0Ta, €€ u3nvecKre U XMMHUYeCKHe CBOHCTBA (061iue
KaK IpeJCcTaBUTeJIS KJIacca KUCJAOT U *cienuduueckue™®).
*A3oTHCTast KUCI0Ta. Micnosib30BaHME HUTPATOB U COJIE aMMOHHUS
B KaueCcTBe MUHepa/bHbIX yA00peHU . *

XUMHYeCKOe 3arpsi3HeHNEe OKPYKaloLel cpe/ibl CoeIMHEHUSIMU
a30Ta (KUCIO0THBIE JOX/IH, 3arpsi3HeHUe BO3/yXa, TOYBbI U
BO/IOEMOB).

®ocdop, *annorponHsie Mogubukanuu pochopa*, prusudeckue u
XUMUYECKHe CBOHUCTRA.

Okcup docdopa(V) u pochopHas kucaoTa, dusnyeckue U
XUMHUYecKHe CBOMCTBa, *noyyeHre.* *KauecTBeHHas peakijys Ha
docdaT-MoHBL*

*WUcnosb3oBaHue pocdhaToB B KauecTBe MUHePaIbHBIX Y06 peHHt.*
3arpsi3HeHHe IPUPOJHBIX BOJJ0EMOB pocdhaTaMu.

JleMOHCcTpanuu
Konnexnuu: pocdop u ux coejuHeHUs.
B3aumogelcTBHe KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MeJbIO.

JlaGopaTopHble U NpaKTH4YeCcKHe PaGoThl

JlaGopaTOpHBIE ONBITHI:

1. BzauMogencTBUe coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKOMJIeHHe ¢ 06pa3laMu a30THBIX U GOCHOPHBIX yA0OPEHHH.
[IpakTHyeckas paboTa:

Ne 10. [TosnyyeHue aMMHUaKa, U3y4eHHe ero CBOMCTB.

Boeruucienus
110 YpaBHEHUSIM XUMHUYECKUX PeaKIui

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB VA-
IPYIIIBI U UX COeIMHEHUH C YYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB
asorta u ¢ocdopa U ux coeiMHeHUH (aMMUaKa, CoJIed aMMOHUS, a30THOHU
KHUCJIOTBI, HUTPaATOB, okcuaa ¢pocdopa(V) u ochopHOit KHCIOTSHI,
docdaToB), cnocobb! MX MOTYYeHUs], IPUMeHeHHe Y 3HaueHHe B IPUpPoJe
Y ’KM3HU YeJI0BeKa C UCTI0JIb30BAaHHUEM CXEMBIL.

OnpefesiTh MOHBI aMMOHUS U pocdaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab6/1MLbl "XapaKTepHble peaKLiuM Ha KaTHUOHbI U aHUOHBI".

OGBACHATD CYLIHOCTh 3KOJIOTMYECKHX TPOGJIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeJUHEHUM a3oTa U pocdopa B OKpy:Katollel cpe/fie.

[1/1aHUPOBATh U OCYLIECTBJSATD HA MPAKTHUKE XUMHUUYECKHE IKCIIEPUMEHTHI,
IPOBOAUTH HAGJIIO/IEHHS, [ie/IaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIeprU-MeHTa.

CnenoBaTh NpaBUIaM 6e30nacHON paboThl B J1JaboOpaTOPUH NPU
UCI0JIb30BAHUH XUMHUY€ECKOU MOCY/Ibl U 060PYy/10BaHUS.

l-[pOl/IBBOﬂl/ITb BbIYHCJIEHUA 110 XUMHUY€CKHUM YPaBHEHUAM.

Hcnosib30BaTh NPH BbINOJHEHUH Y4eOHBIX 3alaHUH TEeKCThI y4e6HHUKA,
CIIpaBOYHbIE€ MaTepHUaJibl [nepnognqecxy}o CUCTEMY XUMHYECKHX
aseMeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUUYECKUH psiji HanpshKeHU
MeTaJlJIoB).

Hcnosib30BaTh NPU BbINOJHEHUH Y4e6HbIX 3alaHUH U B ITpoliecce

UCCJIeloBaTeNbCKOM JIeITeIbHOCTH HayYHO-NONYJIAPHYIO JIUTepaTypy

XMUMUYECKOT0 COZlepKaHUs, CIpaBOYHble MaTepHaJbl, pecypcbl MHTepHeTa

Iocyie KOHCYJIbTAllUM C TeJaroroMm

Tema 6. O611as XxapaKTepuc-
THUKAa XMMU4Y€eCKHX 3JIEMEHTOB
IVA-rpynnsbl.

Yryiepoj ¥ KpeMHMH M X

Yruepog, aJuioTponHble MogubUKaL UK rpaduT, aMas.
BsaumogeicTBHE ¢ METAJIAMY, HEMETaJIJIaMH,
KOHLIEHTPHPOBAaHHBIMHU a30THON U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHUe B IpUpoie, pusndeckue U XUMUYECKHe

OO6BACHATD 061IIe 3aKOHOMEPHOCTH B U3MEHEHHH CBOUCTB 3/1eMeHTOB [VA-
IPYNIbI U UX COEAUHEHUH C yY6TOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb GU3NYECKHE U XMMHUYECKHe CBOMCTBA MPOCTHIX BELIECTB
yrJiepoJia U KpeMHHUS U X COeIMHEHUH (OKCH/IOB YI/1epo/ia, yroJbHOK
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CoeIMHEHUA
(84)

cBoiicTBa. Axcopbuust. Kpyrosopor yryieposia B npupo/e.
Okcuzbl yraepoja, ux Gusndeckre 1 XMMUYeCKHe CBOMCTBA, UX
JleiCTBHE Ha )KMBble OPTaHMU3MBbI, I0JIyYeHUE U IPUMEHEHHE.
*JKoJiornyeckyre npobyeMbl, CBSI3aHHbIe C OKCUAOM yraepoza(IV);
runoTesa rj1o6ajJbHOro NoTenJeHus KJMMaTa; HapHUKOBBIN
adoekrt.*

YroJsibHas KMC/I0Ta U €€ coJid, ux GUsnyecKue U XUMUYecKue
CBOMCTBA, NOJIyYeHUe U IpUMeHeHUe. KauecTBeHHast peakiius Ha
KapbOOHAT-UOHBL

*[lepBoHa4a/IbHble TOHATHUSI 06 OPraHUYeCKUX BellleCTBaX KakK 0
COeINHEHUSIX yTJiepoJia: 0COGEHHOCTH COCTaBa U CTPOEHHUS.
[ToHsATHeE 0 6HOJIOrMYeCKH BaXKHbBIX BellleCTBaX: XKHpax, 6eskax,
yrieBojax. MaTepuajbHOe eJUHCTBO OPraHUYeCKUX U
HeOpraHUYeCKUX COeJUHEHUM.*

*KpeMHuH, ero ¢pusnyeckre U XMuMUUeCKHe CBONUCTBA (Ha mpuMepe
B3aUMO/IeCTBUS C MeTalJlaM{ U HeMeTaJlJIaMu), ToJIy4eHue U
NpYMeHeHue B 3JIeKTpOHUKe.*

*CoeZlMHeHUS KpeMHUs B pupo/ie. 0611Ke MpeicTaBieHus 006
okcuie kpeMHus(IV) v kpeMHHeBOH kucaoTe. CUIMKATBhI, UX
HCI0JIb30BaHUE B OBITY, MeAUILMHE, IPOMBIIIJIEHHOCTH.
BaxkHell1Me cTpoUTeIbHbIE MaTepHaJsIbl: KEPaMUKa, CTEKJIO,
LleMeHT, 6eTOoH, eJie306eToH. [Ipo6sieMbl 6e30nacHOrO
WCI0JIb30BaHUA CTPOUTEJIbHBIX MaTepPHA/IOB B [I0BCEJHEBHOU
XKU3HU.*

JleMOHCcTpanu

Mogienn KpUCTaJINYeCKUX pelléTOoK ajiMasa, rpaduTa, MoJIeKy bl
dynnepena.

Ancopbuus pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuseomaTtepuasibl: CUIMKATHAS IPOMBIIIJIEHHOCTb.

Mogenn MOJIEKYJT OPraHUYEeCKUX BEIeCTB.

JlaGopaTopHble U NpaKTU4YecKHe paGoThl

JlaGopaTOPHBIH OIBIT:

KavecTBeHHas peakijys Ha Kap6OHAT-HOH.

[IpakTHYeckue paboThI:

Ne 11. [TosiyyeHue yrjieKUCJI0ro ra3a ¥ U3ydeHue ero CBOMCTB.
KayecTBeHHas peakiys Ha Kap6OHAT-HOH.

Ne 12. Pemrenue skcnepyuMeHTaJIbHBIX 3a/1a4 10 TeMe «HeMeTasabi».

Bouruucienus
M0 YpaBHEHUSIM XUMHYECKUX PEAKIUH, eCJIN OJUH U3 PeareHToB
JlaH B BU/ie BOJAHOI'0 PACTBOPA C U3BECTHON MacCOBOM A0JIeH.

KHUCJIOTBI, KAPOGOHATOB, OKCH/Ia KPEMHUS, KDEMHHUEBOW KHUCJIOTBI,
CUJIMKATOB), CIOCOOBI UX I0JIyYeHHs], IPUMEHEHHEe U 3HaYeHHe B IPUPO/ie
Y ’KM3HU YeJIOBeKa.

OnpefensiTb KAPOOHAT- U CUJIMKAT-

VOHBI B PAaCTBOPE.

O6BACHATD CYLHOCTb 3KOJI0IM4YeCKHUX TPo6JieM, CBI3aHHBIX C HAXOXKJeHNeM
YIJIEKUCJIOrO0 ra3a B OKpYKalollel cpefie.

WnmrocTpupoBaTh B3aMMOCBsI3b HEOPraHMYeCKUX COeIMHEHUH yTiepoja U
OpraHU4YeCcKHUX BellleCTB [0/ PyKOBOJCTBOM YUUTes.

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
IPOBOAUTL HAOJII0/IeHUS, [ieJIaTh BbIBOAbI 10 Pe3yJIbTaTaM 3KCIeprUMeHTa
nocJie npe/iBapuTebHONU PaboThI.

CnenoBaTh NpaBUIaM 6e30nacHON paboThI B J1JaboOpaTOPUH NMPU
MCI0JIb30BAaHUHU XUMUUYECKOU NOCy/ibl U 060py/J0BaHMUS.

Hcnosib30BaTh NPU BHINOJHEHUH Y4e6HbIX 33/laHUH TEKCThI y4e6HHUKA,
cnpaBoYHble MaTepyaJbl ([lepruoanyeckyto CUCTEMY XMMHUYECKUX
asemeHTOB /. . MeH/esieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IeKTPOXUMUYECKUH psiji HanpshKeHUH
MeTaJlJIOB) MOCJIe KOHCYJIbTallMH C Te/IJaroroM.

Hcnosib30BaTh IPpH BBINTOJIHEHU U y‘{eﬁHle 3agax—mfz’1 U B IIpoiecce
HCCJIe10BaTeIbCKOM J1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEepaTypy
XMUMUYECKOT0 COZlepKaHHUs, CIpaBOYHble MaTepHuaJbl, pecypchl MHTepHeTa
110CJ/le KOHCYJIbTALMHU C [TeJaroroM.

Pazpen 3. MeTasuibl U X coeauHeHus (20 u)
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Tema 7. O611He cBOMCcTBa
MeTaJ/l/IOB
(44)

061as XapaKTepUCTUKA XUMUYEeCKHX 3JIEMeHTOB — MeTaJlJIOB Ha
OCHOBaHUH UX N0JI0KeHUs B [leproJudecKoli cucTeMe XUMUYECKUX
anemeHnToB /I. . MeH esieeBa u cTpoeHust aToMoB. CTpoeHue
MeTaJlJIoB. MeTaJ/lindecKasl CBSI3b M MeTaJlJIM4YecKast
KpUCTa/INYeCKas peléTKa. JeKTPOXUMHUYECKUH psij,
HanpsDKeHUH MeTasl10B. PU3nyecKre U XUMHUYecKre CBONCTBa
MeTas1oB. *0611Ke CIOCOOBI OIy4YeHHUsI MeTaJI0B. [IoHsATHE O
KOPPO3UHU META/JIOB U OCHOBHBIE CIIOCO6bI 3aILUTHI OT KOPPO3UU.
CriaBbl (CTajib, YYTYH, JIOPaJIIOMUHUHN, 6POH3a), UX IPUMEHEHUE B
OBbITY U IPOMBIIIJIEHHOCTH. *

JleMoHCcTpanuu

O3HakoMJIeHHe ¢ 06pa3liaMy METAJIJIOB U CIJIABOB, UX
$uU3nuUEeCKUMHU CBOUCTBAMHU.

Mogesiv KpUCTaLJINYeCKUX PENIETOK METAJIJIOB.
BusieomaTepuasibl: KOppo3us METAJJIOB.

JlaGopaTopHbie U IPAaKTU4YEeCKHE PaGOThI

JlabopaTopHbIE OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMi CIIJIABOB METaJIJIOB.

3aBHUCHUMOCTb CKOPOCTHU PeaKI[MHU MeTaJljla C KHCJIOTOU OT MPUPO/IbI
MeTaJsla.

Bouruucienus
— 10 YpaBHEHUSAM XMMUYECKUX PeaKLUH, eC/iu OZJUH U3 peareHTOB
COIEPXKUT MPUMECH

PackpbIBaTh CMBIC/ U3yYaEMBbIX IIOHATHH U IPUMEHSTb 3TH MOHATHUS IPU
OMMCAHUHU CBOMCTB BELIECTB U UX NpeBpalleHHH.

OGBACHATD 001ME 3AKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
MeTaJlJIOB U UX COeJUHEHUH € YYETOM CTPOEHUs UX aTOMOB.

XapaKTepu30BaTb CTPOEHHE METAJIJIOB, 0611e GU3UUECKHUE U XUMUUECKHE
CBOMCTBa MeTaJJOB.

XapakTepu3oBaTh 0611IMe CIOCOOBI TOJyYeHUS MeTaJIJI0B Nocjie
CTPYKTYpPUPOBaHUs MaTepHaa.

CnepoBaTh NpaBUIaM 6e30nacHON paboThl B J1JabopaTOpUH IPU
MCI0JIb30BAaHUHU XUMUUYECKON MOCy bl ¥ 060py/J0BaHHUS.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

HWcnosib30BaTh NpU BbINOJIHEHUH yUeOHbIX 3a/JaHUH TEKCThI yuyeOHUKa,
cnpaBoyYHble MaTepuassbl ([leproguyeckyio cUCTeEMY XUMHUYECKUX
asneMmeHTOB /. . MeH/iesieeBa, Tab MLy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJiell B BOJie, 3JIeKTPOXUMUUYECKUH Pl HallpsDKeHU N
MeTaJlJIoB).

Hcnosib30BaTh IPpY BBINTOJIHEHU U y‘{eﬁHle 3agaHm‘/’1 U B IIpolecce
HCCJIe/0BaTeIbCKOM 1esTeIbHOCTH HayYHO-TONYJISIPHYIO JIUTEpaTypy
XUMHUYECKOTO0 CoJiepKaHus, ClIpaBOYHbIe MaTepuaJibl, pecypcbl UHTepHeTa
nocJie pe/iBapuUTeJbHON KOHCY/IbTALUU C IeJaroroM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M UX COeJUHEeHHUus
(16 4)

IllenoyHble MeTasLbl. [losoxkeHue B [lepuoanyeckoit cucreme
XUMUUYeCKUX 371eMeHTOoB /l. . MeHJeieeBa, CTpOeHHE aTOMOB.
HaxoxzeHue B mpupoje.

dusnyeckue U XUMUYECKUe CBOMCTBa (Ha NpUMepe HATPUs U
Kanusi). OKCUZbl U TUAPOKCUAbI HATpHUsS U Kasus. [I[pumeHeHue
1[eJIOYHBIX METAJ/IJIOB U UX COeJUHEHUH.

lllesio4yHO3EeMebHBIE METAJLJIBI MATHUHN U KaJIbIIUH, CTPOEHUE
aToMoB. [lonioxkeHue B [lepuoanyeckoi cUCTEMe XUMUYECKUX
asneMeHTOB /I. U. MengenieeBa. HaxoxzeHue B npupo/e.
dusnyeckre U XMMHUYeCKUe CBOUCTBA. BaxkHelIMe coeJUHEHUS
KaJsblys (OKCUJ, TUAPOKCHU/, cosin). *IKECTKOCTb BOABI U CIIOCOObI
eé yctpaHeHUs.*

Anromunuit. [lonoxkenue B [lepuoudeckoit cucTeMe XUMUYECKUX
asneMeHTOB /I. U. MeHpesieeBa, cTpoeHre aToMa. Haxox/eHue B
npupoje. Pusndeckue U XMMUYECKUE CBOUCTBA. AMdOTepHbIe
CBOMCTBA OKCHUJA U TUAPOKCUIA.

’Keneso: coctas, cBoiicTBa 1 nosyyeHue. [los0xeHue B
[lepuoauveckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

/1. . MeHpeneeBa, ctpoeHre aToMa. Haxox/jeHre B mpupo/e.
dusnyeckue U XUMUYeCKUe CBoMCTBa. OKCH/IbI, TUAPOKCH/IBI U COJTH
xkese3a(ll)

u xese3a(IIl).

JleMOHCcTpanuu

B3aumogeiicTBue HATpUs C BOJOU.

OkpalurBaHUe NJIaMeHU HOHAaMU HaTpUS U KaJlusl.
OkpallrBaHUe NJaMeHd HOHAMHU KaJbLUsl.
B3zauMo/ieficTBHe OKCH/IA KaJbIUSA C BOJOH.
Buzeomartepuasbl: ropeHHE XKeJjle3a B KUCJI0POJE U XJI0pe.

JlabopaTOpHBbIe ¥ IPAaKTU4YeCKHUe PaGOThI
JlabopaTOpHBIE OBITHI:

0O3HakoMJIeHHe € 06pa3LaMHU aJIlOMUHUSA U ero CIJIaBOB.
AmdoTepHbIe CBONCTBA r'HPOKCHA AJTIOMHUHUS.
KauecTBeHHbIe peaKI[My Ha MOHBI JKeJie3a.
[IpakTHYyeckue paboThI:

Ne 13. Pemrenue skcriepyuMeHTaJbHBIX 33/1a4 10 TeMe «MeTasllbl».

Boeruucienus
110 YpaBHEHUSIM XUMHYECKUX PeaKIui.

OGBACHATD 001ME 32KOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METaJIJIOB B IPYIIax U UX COeJUHEHUH C Y46 TOM CTPOEHHUSI UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMHUYECKHE CBOMCTBA NPOCTHIX BELECTB
MeTaJIJIOB U UX CoeJUHEeHUH (OKCUI0B, TUAPOKCUOB, COJIeH) € OITOPOH Ha
CXeMy, CIIOCO0Ob! UX NOJIyYeHMs], IpUMeHeHHe U 3HaYeHYe B IPUPO/ie U )KU3HU
YeJIOBEKa.

PacrnosHaBaTh ¢ NOMOLIBIO KaUeCTBEHHbBIX PeaKIUil HIOHbI MeTa/lJIOB (MarHus,
KaJ/IbLIMA, aIIOMUHUSA, LIMHKA, XKeJle3a (2+), esesa (3+), Meau (2+) ¢
MCI0JIb30BaHNEM TabJiuIbl "XapaKTepHble peaKlMy Ha KATHOHbI".

[11aHUPOBATh U OCYLIECTBJISITh HA MPAKTHKE XUMHUYECKHE SKCIIEPUMEHTHI,
IPOBOJUTh HAGJIIO/IeHUS, ieJIaTh BbIBO/bI 10 Pe3yIbTaTaM SKCIIePUMeHTa.

CnenoBaThb npaBu/iaM 6e3onacHoOl paboThl B 1abOpaTOPUH NPU
HCI0/Ib30BAaHUY XUMUYeCKOH IIOCYABI U 060pyAOBaHHU.

[IpoX3BOAUTD BBIYUCIEHHS 10 XUMHUYECKHUM YPaBHEHUSIM.

BbIcTpauBaTh pa3BépHYThIE MUCbMEHHbIE U YCTHbIE OTBETHI C OTIOPOH HA
MHdopMalHIo U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
UCI0/1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XMMHH.

Hcnosib30BaTh IPpH BBINTOJIHEHU U y‘-IeGHle BaﬂaHI/lI‘/’I H B IIpouecce
HICCJIeJOBATEIbCKOM JIesiTe/IbHOCTH HAyYHO-IIOMYJISIPHYIO JINTEPATYPY
XMMHUYECKOI0 COZiepKaHus, ClIpaBOYHble MaTepHaJIbl, pecypchl MHTepHeTa
nocJie NpeJiBapUTeIbHON KOHCYIbTAIUH C [1eJaroroM

Paspen 4. Xumus U okpy:xamomas cpeaa (3 4)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KU3HHU
YyesioBeKa

*HoBble MaTepuaJibl U TEXHOJIOTHUH. BeLLLeCTBa " MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU YesloBeKa. XUMUS U 340pPOBLE. Be3onacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapakTepu30BaTb POJIb XMMHUH B PA3JIMYHbIX Chepax AesTeJbHOCTH JI0eH,
OCHOBHbIE BellleCTBA U MaTepHaJIbl, IPUMEHSIeMble B )KU3HU COBPEMEHHOI'O
YyeJIoBeKa.
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(3u) [IpupoHble UCTOUYHUKH YTJIEBOJOPO/L0B (YroJib, NPUPO/IHBIH ras, OOGBACHATD YCJIOBUS 6€30MaCHOT0 UCI0JIb30BAHUS BELIECTB U XUMHUYECKUX

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

NPOMBIIILJIEHHOCTH. AHanM3UpPOBaTh U KPUTHUYECKH OLEHUBATh MHOPMALIHIO O BIHUSHUU
OCHOBBI 3K0JIOTUYECKOH TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE IPOMBILIEHHOCTH, CeJIbCKOT0 X035MCTBa, TPAHCIIOPTA U Jp. HA COCTOSIHUE
OKpYy:Kamwllel cpesibl (peesbHO A0NYCTUMAas KOHLEHTpalus OKpY»KarLlei cpesbl.

BewectB — [1JK). YMeTb 0Ka3bIBaTh EPBYIO MOMOLIb TPU XUMHYECKUX 03KOTaX U OTPABJIEHHUSIX.
PoJib XMMUU B peLlIeHUH 3KOJIOTUYECKUX TPobJieM.* [IpUHUMATh y4acTHe B 06CYK/I€HUU TPOGJIEM XUMHYECKOH U 3KOJIOTMYECKOH

HaNpPaBJIEHHOCTH, BbICKAa3bIBATh COGCTBEHHYIO MO3ULHIO 10 Po6JIeMe U
Hpe/jlaraTb BO3MOXKHbIE IYTH €€ pellieHus] C ONOpOoX Ha MHPOPMaLIHIO U3
y4yeOHHKa U CIpaBOYHbIe MaTepHaJlbl, pecypcbl UHTepHeTa.

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UI1 YHEHUKA

» Xumus: 8- kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 6-¢ u3ganue, nepepadoranHoe, 8 kinacc/ 'abpuensn O.C., Octpoymon WU.T.,
CnankoB C.A. AkimonepHoe obmectBo «M3narensctBo «lIpocBemnienne»
» Xumus: 9-# knacc: 6a30BbIi ypOBEeHB: YUCOHUK; 6-€ n3aanue, nepepadorantoe, 9 kinacc/ 'abpuensu O.C., Octpoymon WU.T'.,

CnankoB C.A. AkimonepHoe obmectBo «M3narensctBo «lIpocBemnienuer

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Mertoandeckoe nmocooue/I"abpuensa O.C AknmonepHoe odmecTBo m3aaTenbcTBo "[Ipocsemnienue”

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

PO, uaTepuer cait "Uuadoypok", mudposas nadoparopus " Touka pocra"
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