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[TOACHUTEJIBHA A 3AITNCKA

Pabouasi mporpamMma mo XMMUHU JJIsi 00YHAIOIIUXCS C 33JIEPHKKON ICUXUYECKOTO
pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 0OIIEro 0Opa3oBaHMsI COCTABJICHA B
cooTBeTcTBUH ¢ DenepalibHBIM TOCYJIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
ocHoBHOTO 00mero oopaszoBanus ([Ipuka3z Munnpocsemienus: Poccun ot 31.05.2021 .
Ne 287, s3apeructpupoBan MuHuctepcTBOM toctunuu Poccuiickoit ®Denepamnun
05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), aganTUPOBaHHONH OCHOBHOM
o0pa30BaTeNbHOM TPOrpaMMOl OCHOBHOTO OOIIero 00pa3oBaHUS OOYYarOMIMXCS C
3aIepKKOM Mcuxuueckoro paszBuTus (ogoOpeHHoil pemieHueM OYMO no oOmemy
oOpazoBanuio (mpotokoi ot 18 mapra 2022 r. Ne 1/22)) (manee — AOOIT OOO 3I1P),
paboueil nmporpaMmbl y4eOHOTo mpeaMeTa « Xumus» (0a30BbIi YpOBEHB), TPOrpaMMOi
BOCIIUTAHUSI OOYYalOIIMXCS TpPH TOJYYEHUH OCHOBHOTO 00IIero oOpa3oBaHus, C
YU4ETOM pACTpEEICHHBIX IO KJaccaM IPOBEPSIEMBbIX TpeOOBaHUN K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa30BaTEeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHUs U
AJIEMEHTOB COCpXKaHUs, TIPEJICTABICHHBIX B Y HUBEPCATLHOM KOJM(UKATOPE IO XUMUH,
Konmermmun mpenomaBaHuss ydeOHOTO TpenMera «XuUMHS», B 00pa30BaTEIIbHBIX
opranuzanusx P®, peam3yrommx 0CHOBHBIC 00111€00pa30BaTeIbHBIE TIPOTPAMMEBI.

OO0wmas xapakrepucTuKa yueOHoro npeamera «XumMus»

VYuebHblil  mpeaMer «XHUMHAD» BXOJUT B IIPEAMETHYIO o0acTe
«EcTecTBeHHOHAayuYHbIE MpPEeIMEThl». B cucTemMe ecTecTBEeHHOHAy4HOro 00pa30BaHUS
XUMHUSI KaK Y4eOHBIN MpeIMET 3aHUMaeT BaXKHOE MECTO B TTO3HAHUU 3aKOHOB MIPUPO/IHI,
dbopMHpPOBAaHNY HAYYHOW KApTHUHBI MHUPA, CO3[aHUHM OCHOBBI XUMHUYECKUX 3HAHUM,
HEOOXOMUMBIX JIJII TOBCEIHEBHOM »W3HMU, HAaBBIKOB 37I0POBOTO W 0€30MacHOr0 s
YeJioBeKa M OKpYXKaloliel ero cpeasl oOpaza KU3HH, a TakkKe B BOCHHUTAHUH
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3ydeHUsT XUMHUM CBSI3aHAa C OBJIAJCHUEM XHMHUYECKHUM SI3BIKOM,
coOmro/leHeM TpaBuil  Oe30MacHON paboThl TPH  BBIMOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIIEHHBIX CBS3EU XUMHUHU C APYTUMU MPEIMETAMHU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW W OPraHUYeCKON XUMHUH.
['maBHOM Maeel mporpamMMBl SIBJISIETCS CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XUMHH, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3pACTy OOYUYaIOIIUXCS U UX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B coaepxaHum maHHOTO Kypca MPEACTaBICHbl OCHOBOMOIATAIOIMINE XUMHUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIIME HW3YYEHUE COCTaBA WU CTPOCHUS BEUIECTB,
3aBUCUMOCTH HX CBOMCTB OT CTPOE€HHUSA, IPOTHO3MPOBAHUE CBOMCTB BELIECTB,
HCCJIEOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLCHUIN U YTEN YIIPABICHUS UMHU
B LIEJISIX MOJIYYEHHS BEIIECTB U MaTEPUAIIOB.

TeopeTnueckyto OCHOBY M3yUYE€HUS HEOPTaHMYECKON XMMHUM COCTABIISIET aTOMHO-
MOJIEKYJIsApHOE yueHue, [lepuoanueckuii 3akoH .M. MenaeneeBa ¢ kpaTKuMu



CBEIECHUSMH O CTPOCHHHM aToma, BHJAX XUMHUYECKOH CBS3H, 3aKOHOMEPHOCTSX
MPOTEKaHUS XUMHUYECKUX PEAKIIHIA.

B u3ydeHun kypca 3Ha4UTENbHAS POJIb OTBOJAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
IPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pPabOT, OMHMCAHUIO PE3YJIbTATOB
YUYEHHUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBuil Oe3omacHOi pabOThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus qaHHON MporpaMMbl B Mpolecce 00y4YeHUs MO3BOJIUT 00yYarouMCs
¢ 3I[1P ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETEHIIUU U MTOHATH POJIb M 3HAYEHUE XUMUU
Cpelu ApYruX HayK O MPUPOJIE.

W3ydyeHnne XxumMuu crnocoOCTByeT (POPMHUPOBAHUIO y OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHIO OOIIEHAYyYHBIX METOAOB (HaOMIOJeHHE, W3MEpEHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO NPAKTUYECKOIO IPUMEHEHUS Hay4YHbIX
3HAHUW, OCHOBAHHOTO Ha MEKIIPEIMETHBIX CBA3SX € mpeameTaMu «OKpyKarolui MAPY,
«Duzukay, «buonorus», «l'eorpadus», «Marematuka» U GOPMHUPYET KOMIIETCHIIUH,
HEOOXOAUMBbIE JIs1 IPOAOJIKEHUSI 00pa30BaHMsl B 00JIACTH €CTECTBEHHBIX HaYK.

N3ydyeHne XuMuUU CHOCOOCTBYEeT pa3BuTHIO y oOydaromuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (QYHKUIMOHAIBHOM  TPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh U KPUTHUYECKH aHAIM3UPOBATh HHGOPMAIIHMIO, MPEACTaBICHHYIO B
paznuyHbIX opMax. 3HAYUMOCTh MPEaMEeTa JIs Pa3BUTUS KU3HEHHOW KOMIIETCHIIUU
oOyuaromuxcst ¢ 3I[IP 3akmouaeTcss B yCBOGHMHM OCHOBBI XMMMUYECKHUX 3HAHMM,
HEOOXOAMMBIX JI1 MOBCEIHEBHOM »W3HM;, HABBIKOB 3I0POBOTO M 0O€30MaCHOro i
YeJI0BeKa M OKPY’KaIOIIEeH ero cpenbl o0pasza >KW3HU; (POPMUPOBAHUU SKOJIOTHUECKOU
KYJBTYPHI.

[Iporpamma oTpakaeT coaep:kaHue OOYyYEeHHs] MpeAMETY «XHUMHS» C y4EeTOM
0co0BIX 00pa3zoBarelibHbIX NoTpedHOocTel oOyyatomuxcs ¢ 3IIP. OBnagenue yuyeOHbIM
MpPEAMETOM «XUMHUS» MPEACTABISAECT ONPENEIECHHYI0 TPYAHOCTb JJIsi 0Oy4arouIuxcs ¢
3I1P. D10 cBsI3aHO ¢ OCOOSHHOCTSMH MBICIHTEIBHON JEATEILHOCTH, TIEPUOINICCKUMHU
KOJI€0aHUSIMU BHUMAaHMUSI, MAJIBIM 00bEMOM MaMSATH, HEIOCTATOUYHOCTRIO OOIIETo 3araca
3HAHUW, MOHWKEHHBIM I103HABATEIIbHBIM HMHTEPECOM M HHU3KUM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlnst mpeoposeHusT TPYAHOCTEM B M3YyYEHUHU YUEOHOTO TpeaMera «XuMUsD»
HeoOxouMa afanTaius o0bemMa U XapakTepa yueOHOro Marepuaia K Mo3HaBaTeIbHbIM
BO3MOKHOCTSIM JTaHHOM KAaTEeropuu OOYyYaromMXcs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAaHUE AJITOPUTMOB, BHYTPHUIIPEAMETHBIX U  MEXIPEIMETHBIX  CBS3EH,
NOCTENEHHOE YCIOKHEHUE U3y4aeMOro MaTepuarna.

[Ipy wu3ydyeHUH XUMHUU HEOOXOJUMO OCYIIECTBIISITH B3aUMOJCHCTBUE Ha
MTOJINCEHCOPHON OCHOBE.

TeopeTtnueckul Marepuall PpEKOMEHAYETCS M3y4daTb B IPOLIECCE MPAKTUUYECKOU
nesTebHOCTH. BO3MOXKHO BhIJIETIEHUE OTACIBHBIX YPOKOB Ha pELICHUE 33714 B CBSI3U CO
CIIO)KHOCTBIO aHanmm3a TekcTa oOyudarommmuca c 3IIP. Opranuyeckoe eIHMHCTBO
MPAKTUYECKOW ¥ MBICIUTEIBHON NEeATeTbHOCTH OOYYalolUXCs Ha YpOKaxX XHUMHH
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHUIO OA3UCHBIX XUMHUECKHX 3HAHUU U
ymenuil. Ocoboe BHUMaHHE MPU U3YYEHUH XUMHH YIENSIETCS H3YyUYEHUIO «CKBO3HBIX)
MOHATHI U (OPMUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepHaa.
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Heau n 3axaun n3yvyeHus y4eOHOro npeamera « XuMHs)

Obwue yeru w3ydeHHWs y4YeOHOro mpeameTa «XHUMHS» TPEICTABICHBI B
[IpumepHoii  pabGodeil mporpamMmme OCHOBHOTO obOmiero  oOpazoBanusi. OHH
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX IPHOPUTETOB B CHUCTEME OCHOBHOTO OOILEro
o0pa3oBaHMsl, HAMPABICHHOCTH OOYYEHHUsI HAa pa3BUTHUE W CaMOPa3BUTHE JIMYHOCTH,
dbopmupoBaHre €€ MHTEIJIEKTa W oOuiel KylnbTypbl. OOyueHHe yYMEHHUIO YYUThCS U
IPOJI0JKATh CBOE 00pa30BaHKE CAMOCTOATEIBLHO B HACTOSIIIEE BPEMS SIBJISICTCS] OAHOU U3
BaXHEHUIINX PYHKIUN y4eOHBIX MTPEAMETOB, B TOM YHCIIE U « XUMUN.

Jns oOywaromuxcst ¢ 3IIP, tak ke, Kak U JUIsI HOPMATHUBHO Pa3BUBAOILUXCS
CBEPCTHHUKOB, OCBaMBAIOIINUX OCHOBHYIO o0pa3oBaTeIbHYIO nporpammy,
JOMUHHUPYIOIIEE 3HAUEHUE MPUOOPETAIOT TaKUE Yyeiu, Kak:

* (opMHpOBAHHME  HHTEJUICKTYyaJIbHO  Pa3BUTOM  JUYHOCTHU, TOTOBOM K
COTPYIHUYECTBY, CaMOCTOATEIbHOMY TPUHATUIO  PEIICHUH, CIOCOOHOM
aJanTHUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

" HaNpaBJICHHOCTh OOYYEHHS Ha CHUCTEMAaTUYeCKOe NPUOOIICHHE YydYalluxcs K
CaMOCTOSITEJIbHOM IMO3HABATEIIBHOW MESITENbHOCTH, HAYYHBIM M MPAKTUYECKUM
METO/IaM TO3HaHUs, (HOPMUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

= o0ecrnedyeHue yCIOBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHUIO 00YUAIOIUMUCS OMbITA
pa3HOOOpa3HOU JIEATEIbHOCTH, MO3HAHUSI M CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB
(KITIOUEBBIX KOMITIETEHIINH ), UMEIOIIMX YHUBEPCATbHOE 3HAUCHHE ISl PA3IMYHbIX
BUJIOB JICSITEILHOCTH;

* (dhopMUpOBAHUE YMEHUM OOBSICHSITH U OLICHUBATH SIBJICHUS OKPYIKAIOIIEro MUpa Ha
OCHOBAHWHU 3HAHUU U OIBITA, OJYYEHHBIX MPU U3YYCHUU XUMUU;

* ¢opMupoBaHUE y OOYYAIOMIMXCS TYMAHHUCTUYECKUX OTHOIICHUW, MOHUMAaHUS
[EHHOCTH XUMUYECKUX 3HAHUN JJISI BHIPAOOTKH SKOJIOTHYECKHU I1€I€CO00pa3HOTO
MOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO
3I0POBbS U OKPYXKAKOLIEW NPUPOIHON CPEBI;

" pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpO(UIis U HAMPABICHHOCTH AaJbHEUIIEro
oOy4eHus.

Kypc HanpaBiieH Ha pelieHne cneayomx 3aday, 00eCeUrBaIOUX PEaTu3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO U JEATEIbHOCTHOIO MOJXO0J0B K OOYYEHUIO XUMHUU
obyuatomuxcs ¢ 3I[TP Ha ypoBHE OCHOBHOT'O 00IIEro 00pa30BaHUs:

* (GhopMHUpPOBAHHUE TEPBOHAYAIIBHBIX CHUCTEMAaTHU3UPOBAHHBIX TMPEACTABICHUNA O
BEILIECTBAX, MX MPEBPAICHUSAX W MPAKTUYECKOM MPUMEHEHUU;, OBJAJCHUE
MOHATUMHBIM anlapaToM U CUMBOJUYECKUM SI3BIKOM XUMUMU;

" 0CO3HaHHE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XMMHYECKOW HAayKH Kak 00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKUX IMPEBPAIICHU HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB KaK OCHOBbl MHOIMX SBJIICHUW JXUBOW W HEXKHUBOU
MPUPO/JIbL; YTIYOJIEHUE NPEICTaBICHUN O MAaTEPUATILHOM €MHCTBE MUPA;



" OBJIQJICHUE OCHOBAMHU XMMHUYECKOW TPAMOTHOCTHU: CTIOCOOHOCTHIO aHATTM3UPOBATH
1 00OBEKTUBHO OTICHUBATH KU3HCHHBIC CUTYaAIlUH, CBSI3aHHBIC C XUMHUEH, HABBIKAMHU
0e3omacHOro oOpallleHusi C BEIIECTBAMHU, HCHOJIb3YEMbIMU B TOBCEAHEBHOM
KU3HM, YMEHUEM aHAJIM3UPOBAaTh W IUJIAHUPOBATH HSKOJOTUYECKH Oe30I1acHOe
MOBEJICHHE B LIEJSX COXPAHEHUS 3J0POBbS U OKPYKAOIIEN CPEIBI;

* ¢opMHpOBaHNE YMEHHUH yCTaHABIMBATH CBSI3U MEXIY peabHO HAOIIOTaeMBIMU
XUMHUYECKUMH SIBIICHUSIMU M TPOIECCaMH, IPOUCXOIAIIMMA B MHUKPOMHUPE,
OOBSCHATh TPUYUHBI MHOTO00pa3us BEIICCTB, 3aBUCHMOCTh WX CBOWCTB OT
COCTaBa U CTPOEHUS, & TAK)KE 3aBUCUMOCTb MPUMEHEHUS BEIIECTB OT UX CBOICTB;

" [pUOOPETEHHE OMbITA MCIOJIB30BAHUS PA3TUYHBIX METOJOB M3yUEHHUS BEIECTB,
HAOJIIOICHUS 332 UX MPEBPAICHUSIMU TIPU MPOBECHUN HECIOKHBIX XUMHUYECKHUX
HKCIIEPUMEHTOB C UCII0JIb30BAaHUEM JIA00PATOPHOTO O00PYAOBaHUS U TPUOOPOB;

* (opMHUpOBaHUE MPEJCTABICHUN O 3HAYCHUU XUMUYECKOW HAYKHM U PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX TpoOieM, B TOM 4YHCIE B NPEIOTBpAICHUU
TEXHOTEHHBIX U SKOJOTHYECKUX KaTtacTpod.

Oco0enHocTH 0TOOpPA M aANTANMH Y4eOHOI0 MATEPHAJIA 10 XUMHUM

OOyueHue y4eOHOMY MpeaMeTy «XUMHUS» HEOOXOJUMO CTPOUTHh Ha CO3AAHUU
ONTUMAJIBHBIX YCIOBUM I YCBOCHHS MPOTPAMMHOTO MaTepuaia OO0y4YarolUMHCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH yAEleHO OTOOpy ydyeOHOro marepuana B
COOTBETCTBUM C MPUHIUIIOM JAOCTYITHOCTH IIPU COXPAHEHUHU OOIIEero 6a30BOro ypOBHS.
OH [1oJKeH 10 COIepKaHUI0 U 00beMY OBITh aIaNTUPOBAHHBIM Tt 0Oy4Jatotuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTAMU. ClieryeT 00JIerynTh
oBJajZicHue MmaTtepuasioM ooOyuawommumucs c¢ 3IIP mocpeacTBoM ero JAeTalbHOTO
OOBACHEHHS] C CHUCTEMAaTHYECKUM TOBTOPOM, MHOTOKPaTHOW TpPEHUPOBKOM B
MPUMEHEHUU 3HAHUM C HWCIOJH30BAaHUEM MPUEMOB AITOPUTMHU3AIMU U BU3YAJIbHBIX
ornop, 00y4eHus: CTPYKTYpUPOBAHUIO MaTepuaia.

Bonbiioe 3HaueHue Uisi MOJHOLEHHOTO YCBOEHHUSI y4yeOHOro Marepualia MMeeT
OMOopa Ha MEXIMPEIMETHBIE CBSI3U BOIPOCOB, M3Y4YAEMbIX B JTAHHOM KYypCE, C TAKUMH
yueOHbIMU mpenMeramu Kak «['eorpadus», «®Pusukay, «buonorus». Ilo3Bosss
paccMaTpuBaTh OJIMH M TOT € Y4YeOHBI MaTepuall C pa3HbBIX TOYEK 3pEeHUS,
MEXIPEAMETHBIE CBS3M CIOCOOCTBYIOT €r0 JYYIIEMY OCMBICICHHIO, O0jiee MPOYHOMY
3aKPETUICHUIO TIOJYYECHHbBIX 3HAHUN U TPAKTUYECKUX YMEHHIA.

[Ipy moAroToBKE K ypoOKaM YUHUTEINb JODKEH MPEeayCMOTPETh (hOPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUi aHaIUu3upoBaTh, CPAaBHUBATh, 0000IIATh U3yYaeMblii MaTepual,
IUTAHUPOBATh TMPEJCTOSIIYI0 pPaboTy, OCYILIECTBISATH CaMOKOHTposib. HeoOxoaumo
NOCTOSIHHO ~CJIEIUTh 3a TMPaBUIBHOCTBIO pPeueBOoro oO(OpMIICHHS] BBICKA3bIBAHUN
obyuatrommuxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEGHHOCTSIMM TMOBEACHUSIM JEATENbHOCTH oOyuarouuxca ¢ 3[1P
(pacTOpMOKEHHOCTb, HEOPraHU30BAHHOCTh) HEOOXOAMM CTPOXKAWIIMIA  KOHTPOJIb
COOJII0/IEHUS TTPaBUJI TEXHUKHU O€30MaCHOCTH MPU MPOBEACHUH Jab0paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.



Buasl aesreabHoctu odyuaromuxcs ¢ 3IIP, 00yciioB1eHHBIE 0COOBIME
o0pa3oBaTeJibHBIMU MOTPEOHOCTSMH U 00eCIeYHBAIOIINE OCMBICJIEHHOE OCBOCHHUE
coJiepKaHuM 00pa30BaHus MO NpeaMeTy « XUMMI»

Conepxkanue BUJIOB JeATelIbHOCTH oOydaroniuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX 0coObIMU 00pa3oBaTeIbHBIMU TOTPpeOHOCTSIMU. [loMuMO IUPOKO
ucrnonab3yeMblx B OOIT OOO o6mmx st BceX 00y4YaroIuXcsi BUAOB JEATCIbHOCTH
CleayeT YCWIUTh BHJBl JCATEIbHOCTH, CIEeUU(PUUYHBIE IS JaHHOM KaTeropuu
OOy4JaroIuXxcs, JIsi 00SCIICYCHHSI OCMBICIICHHOTO OCBOSHUS COJACpKaHUs 00pa30BaHUS
M0 MPEAMETY: YCUJICHUE MPEIMETHO-TPAKTUYECKON NIEITEIHbHOCTH C aKTUBU3AIMEH
CEHCOPHBIX CHUCTEM; YE€pEIOBaHUE BUJIOB JEATEIBHOCTH, 3aJCHCTBYIOMINX Pa3IUYHbIC
CEHCOPHBIE CHUCTEMBbI; OCBOCHHE MaTepualia ¢ ONMOPON Ha ajJrOpUTM; «IOLIArOBOCTHY» B
M3YYECHUHM MaTepuasia; UCIOJIb30BaHUE JOMOJHUTEIbHOW BU3YyalbHOM OMOpHI (TUIaHbI,
o0pasLibl, CXEMBI, Ia0JI0HBI, OMOPHbIE Ta0NULIbl). /{15 pa3Butusa y o0yuarommxcs ¢ 311P
yMEHHUsI JIeJlaTb BBIBOJIbI, (POPMHUPOBAHUATPAMOTHOTO pPEUEBOTO BBICKA3bIBAHUSA
HE0OXO0IMMO MCII0JIb30BaTh OMOPHBIEC cIoBa U Kimile. Oco6oe BHUMaHUE CISAYeT
YACIUTH OOYUCHUIO CTPYKTYPUPOBAHUIO MaTepHaia: COCTaBJICHNE PUCYHOYHBIX U

B€p6aJ'ILHBIX CXCM, COCTaBJICHHUC Ta6JII/II_I,COCTaBJI€HI/I€ KHaCCH(i)I/IKaHI/II/I C
0003HaYECHHBIMH OCHOBAHUSMH JJIsA KJ'IaCCI/I(bI/IKaI_[HI/I W HAITIOJIHCHUC UX IIPUMCEPAMHU U JP.

TemaTtuueckas U TCPMHUHOJIOTHYCCKAA JICKCHKA COOTBCTCTBYCT OOII
000.

Jns obyuarommxcs ¢ 3IIP cymiecTBEHHbIMU SIBISIOTCA MPUEMBI pabOTHI C
JEKCUYECKUM MaTtepuaioM 1o mnpeamery. IIpoBoaurtcs cnenuanbHas pabota 1O
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAlOUIMXCS COOTBETCTBYIOLIEH TEPMUHOJIOTHUU.
N3y4yaemble TEpMHUHBI BBOJSTCS Ha MOJHUCEHCOPHON OCHOBE, 00s3aTeNlbHA BU3yaJjbHas
HOJEPAKKa, AITOPUTMBI paOOTHI C ONPEIEICHUEM, OMTOPHBIE CXEMbI JIJISl aKTyalu3aliu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamMera « XuMusD» B y4eOHOM ILIaHe

B cootBerctBum ¢ ®enepanbHbIM TrOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApTOM OCHOBHOTO OOIIEro o0pa3oBaHUs yUEOHBIM MpeAMET « XUMHs» BXOJIUT B
npeaMeTHy0 00sacTh «EcTecTBeHHOHAyUYHBbIE MPEIMEThD) U SIBISIETCS 00s3aTENIbHBIM
IUTS U3YUYCHHUSL.

Y4eOHbIM MIaHOM Ha e€ u3y4yeHue oTBeJeHO 136 y4eOHbIX 4acoB — Mo 2 4 B
HeJeo B 8 1 9 kaccax COOTBETCTBEHHO.

Conmepxanne yd4eOHOTO TMpeaMeTa «XUMUsS», TPEACTaBICHHOE B pabodyeit
nporpamme, cootBerctByeT @DI'OC OOO, pa3zpaboTaHO € y4eTOM OCHOBHOMU
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs 0 y4eOHOMYIIPEAMETY
«XuMus», COOTBETCTBYET aJalTUPOBAHHONW OCHOBHOW 0Opa3oBaTENbHOW Mporpamme
OCHOBHOT'0 00111er0 00pa3oBaHus 00YUaIOIIUXCS € 3aJIEPKKOM MCUXUYECKOTO Pa3BUTHS.



COHEPXAHUE YUEBHOTI'O ITPEAMETA « XUMU»

8 KJIACC

IlepBoHaYa/IbLHbIE XMMUYECKUE TIOHATHSA

[penmer xumun. Pone xumuu 6 scusznu yenosexa. Tena u Bemecrsa. Gusnueckue
CBOMCTBa BEIECTB. ATperaTHOE€ COCTOSTHUE BEUIECTB. Xumus 6 cucmeme Hayk. YucTtoie
BenecTBa u cmecu. CriocoObl paznenenus cmecei. [IpaBuna 6e3onacHoro odopamieHus ¢
BEILIECTBAMU M J1Aa0OpaTOPHBIM 00O0pyJoBaHUEeM. [lousamue o memooax HNO3HAHUS 8
XuMuu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThI. 3HAKH (CUMBOJIbI) XUMUYECKUX
aneMeHToB. OTHOCHUTENIbHASI aTOMHasi Macca. [IpocTeie U cloXkHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuyeckass (opMmyna. BameHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3AKOH
nocmosauncmea cocmasa eewjecms. OTHOCUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JI0JIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

Ou3nyecKne © XHUMHUYECKHE SBJCHHS. XHUMUYecKas peakuus. [lpusHaku
XUMHAYECKUX PEaKIM. YPaBHEHHS XUMHUYECKUX PEaKIHMM. 3aKOH COXPAHEHUS MAacCChI
BemiecTB. Kilaccudukanus XUMUYECKMX peakiuuid (COCIUHEHMS, Pa3lIOKEHUs,
3aMeleHus, 0OMeHa).

XHUMUYECKHUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOW, C MpaBUIaMU
paboTel B jabopaTopuu U NpuéMaMu OOpalleHus ¢ JTa0OpaTOPHBIM 000PY/IOBAHUEM;
U3y4YCHUE M OMHCAaHHe (PU3MUYECKHMX CBOWMCTB OOpa3llOB HEOPraHWUYECKUX BEIIECTB;
HabmoieHre pu3nyeckux (TJIaBICHUE BOCKA, TASHUE JIbJIa, pACTUPaHHUE caxapa B CTYIIKE,
KUIICHUE W KOHJACHCAIINS BOJbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATUBAHUE METHON
MPOBOJIOKHU, B3aUMOJICUCTBUE Mejla C KUCIOTOM) SIBIICHHWM, HAOIIOJICHUE U ONUCAHUE
MPU3HAKOB MPOTEKAHUSI XMMUUYECKUX peakiui (pa3iokeHue caxapa, B3auMOJICHCTBUE
CEpHOM KUCIIOTHI C XJIOPHI0M Oapusl, pasioxenue ruapokcuaa meau (1) npu HarpeBanum,
B3aUMOJIEHCTBHE KeJie3a ¢ pacTBopoM coiu Meau (I1));u3yuenne crnocoOoB pa3eneHus
cMecel (¢ TIOMONIbIO MarHuTa, (QUIBTPOBAaHUE, BHIMIAPUBAHUE, AUCTHUIUISIIUS,
xpomatorpadusi), MPOBEJICHUE OUYUCTKU MOBAPEHHOW COJIM; HAOJIOACHUE U OIKCAHUE
pe3yJbTaTOB TMPOBEJACHUS ONbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl;
CO3/ITaHHE MOJIEJIEN MOJIEKY (IIapOCTEPKHEBBIX).

BaskHelinmue npeacTaBUTe M HEOPraHUYeCKUX BelleCTB

Bosnyx — cmech razoB. CoctaB Bosmyxa. Kucmopom — snemMeHT W mpocToe
BelecTBO. HaxoxkaeHrne Kuciopoaa B MpUpoe, GU3NIECKHEe U XUMUISCKHUE CBOWCTBA.
Peakiuu ropeHHs MPOCTHIX U CIOXKHBIX BemlecTB. CIOCOObI MOMYyYeHUsT KHUCIOopoaa B
naboparopuu u npomviuiienHocmu. Ilpumenenue kuciopoja. Ilonstue o6 okcumax.
Kpyrosoport kucnopoaa B npupoje. O30 — aiiomponHas Mooupukayus KUciopood.

Tennosou 3¢hgpexm xumuueckou peakyuu, mepmoxumMuieckue ypasHeHus, d3K30- u
SHAOTEPMHUUYECKUE PEAKIIUU. TONIUBO: VeOolb U MemaH. 3acpsa3Herue 8030yXa, YCUleHUe

1 31ech u nanee KypcuBoM 0603HAUEHBI TEMbI, M3ydEHHE KOTOPBIX POBOAUTCS B 03HAKOMHUTENILHOM ILiaHe. [lenaror
CaMOCTOSATENIFHO OTIPEIeNsIeT 00bEeM H3ydaeMoro MaTepHaia.
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NAapHUK08020 2¢hhekma, paspyuienue 030H08020 CJOsl.

Bonopon — sneMeHT U mpocrtoe BemecTBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nueckre U XMMHUYECKUE CBOWMCTBA (Ha MpUMepe B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCHJIaMU METAIIJIOB), IPUMEHEHHE, CnOCOoObL noyuenus. [IoHsITHE 0 KUCIOTAaX U COJISX.

KonuuectBo BemectBa. Monbs. Monsipast macca. 3akoH ABoraapo. MoJisipHbIii
00BEM ra3oB. Pacdetsl mo xumudeckoi popmyse. PacueTsl MaccoBOil JOIM XUMUYECKOTO
3JIEMEHTA B COEAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MACChI, MOJIIPHOTO 00beMa
ra3oB. Pacuérel Mo XuMUYECKUM YPABHEHUSIM.

Dusuueckue ceoticmea 600vl. Bona. Ee coctaB, cTpoeHHe U MOJIEKYJIBl. Boda kak
pacmeopumens. PacTtBOpel. [lonsamue O HACLIWEHHBIX U HEHACHLIUWEHHbIX PACMEOopax.
llonamue pacmeopumocmu eewecme 6 6ode. Pacuer MaccoBOM J0JM BEIIECTBA B
pacTBope (MpOLIEHTHAs KOHIIEHTpauusi). MaccoBas [0yig BelllecTBa B PacTBOPE.
Xumuueckue ceoticmea 800bl (paziodicenue, peakyuu ¢ HAmpuem, OKCUOOM Kalbyus,
oxcuoom cepwl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
llonsimue 06 ocnosanusx. Ponv pacmeopos 6 npupooe u 6 drcusnu yenogexa. Kpyzosopom
80006l 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

BaxHeimme  Ki1acChl  HEOPraHUYECKHUX COCIMHEHUH. Knaccuduxanus
HEOpraHu4eckux coeauHeHnt. Okcunpl: cocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpaszyowue - Ha npumepe oxcuoa yeaepooa (1) u
oxcuoa azoma (1)), momenxnamypa. Ilonyuenue u XUMUYECKHE CBOMCTBA OKCHIOB
(B3aumojieiicTBUE C BOJOW, Kucimotamu, Ienodamu). OcHoBanus. Kiaccudukanus
OCHOBaHMWi: WIENOYM U HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
dusznveckue M XUMHYCCKHE CBOMCTBA OCHOBAaHWUM (B3aMMOJICMCTBHE C OKCHIAAMU
HEMETaJUIOB, KUCIIOTaMH, COJIsIMU). [loyuenue ocHo8anui.

Kucnotsl: coctas, kiaccudukanus, HOMEHKIATypa, PU3NUECKUE U XUMHUUYECKHE
CBONMCTBa (B3aMMOJEHUCTBUE C METaUlaMH, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJIIMM, HA MIPUMEPE COJITHOM U CEPHOU KUCIIOT), cnocobsl nonyyenus. P akTUBHOCTH
MetaiioB H. H. bekerosa. Conu (cpenHue): HOMEHKIIATypa CoJIel, cnocobwl nonyveHus,
B3aUMOJICHCTBHE COJICH ¢ METAJJIAMU, KUCIIOTaMHU, 1I€JI0YaMU U COJISIMU, TPUMEHEHHE.

[Tonarue o0 aM@oTepHBIX THAPOKCHAAX (HAa MpPUMEpPe LHUHKA U AIIOMUHUSA):
XumudecKkue ceoucmea (83aumooelcmsue ¢ KUCIOMAaMU U werouamu, pasilodxceHue npu
Hazpeeanuu) u noaydexue.

['eHeTnueckass CBS3b MEXAY KjlacCaMH HEOPraHWYECKUX  COCIAMHEHUH.
['eneTnueckue psabl.

XUMUYECKHI HKCIEPUMEHT: KAYECTBEHHOE OIPEIETICHUE COJIEPKaHU KUCIOPOa
B BO3/[yXe; MOJYYCHHE U M3yUYCHHE CBOMCTB KUCIOPOa; HAOIIOCHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJOM U YCIOBHUS BOZHUKHOBEHHMS U MPEKpalIeHus: ropeHus (rmoxapa);
03HAKOMJIEHUE C 00pa3liaMu OKCUIOB M OMMCAHUE MX CBOWCTB; MOJYYCHUE U U3yUCHUE
CBOWMCTB BOJIOpoJia (TopeHue); HabMoaeHne 00pasioB BEIIECTB KOJIUYECTBOM | MOJIb;
UCCJIEIOBAHUE OCOOEHHOCTEW PacTBOPEHHUS BEIECTB C PA3IUYHOW PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM 0JIEN paCTBOPEHHOTO BEIIECTBA;
B3aUMOJICHCTBHE BOJBI C METAJIJIaMU (HAaTPUEM U KajlbIleM) (BO3MOKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAITIOB); OMNpPEIEICHUE pPACTBOPOB KHUCIOT U WLIENOYEH C TOMOUIBIO
WHIUKATOPOB; HCCIIEOBaHUE 00Pa3I0B HEOPTaHUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB;



HaOIOZICHNE W3MEHEHUS OKPACKH WHIWKATOPOB B PacTBOpax KHUCIOT M IIETOYCH;
n3yueHue B3aumojiercTBusi okcuaa meau(Il) ¢ pactBopoM cepHON KUCIIOTHI, KUCIOT C
METaJUIaM{, pPEaKUWil HEUTpaln3aluH; T[OJy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 paCTBOPA COJIU; PEIIEHUE IKCIIEPUMEHTATIbHBIX
3a/1a4 1o TeMe «BaxkHennme Kiiaccbl HEOPraHMIECKUX COECTUHEHUI.

IMepuoauueckuii 3akoH u [lepuognyeckas cucrema

xumuyeckux 3j1eMeHToB Jl. U. MenneneeBa. Ctpoenne aToMoB. XuMH4YeCKAasi

cBsI3b. OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIMHU

[TepBbie MOMBITKY KJIacCU(PUKAIIMN XUMHUECKUX JIeMEeHTOB. [loHATHE 0 rpynmax
CXOJIHBIX DJIEMEHTOB (IIIEJIOYHBIE U IIEIOYHO3EMEIbHBIC METaJUIbI, TAJIOTEHbI, HHEPTHBIC
rasbl). Anemenmol, Komopwle 06pa3yiom amgomephsvle OKCUObL U SUOPOKCUODL.

[lepuonnueckuit 3akoH. llepuomnueckas cucremMa XUMHUYECKUX JJIEMEHTOB
1. U. Menneneea. Koporkonepuoanas u orunnonepuooras ¢hopmsl [lepuogndeckoit
cucteMmbl xumuueckux aeMeHToB JI. 1. Menaeneesa. [leprobl u rpynibl. PU3ndecKui
CMBICJI ITIOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOA U IPYIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sAnep. Mzomonwl. IneKTpoHbl. CTpoeHHUE
ANEKTPOHHBIX 000J0YEK aTOMOB NEPBBIX 20 XMMUYeCcKuxX 31emMeHToB Ilepuonnueckoi
cucrembl JI. M. MenneneeBa. XapakTepuUCTMKAa XHMHYECKOIO OJJIEMEHTAa IO €ro
nonoxkenunto B [lepnonnueckon cucreme J[. 1. Menneneena.

3akoHomepHOCmU USMEHEHUsT CBOUCME INEMEHMO8 MANbIX NEPUOO08 U 2IAGHLLX
noocpynn, 8 3A8UCUMOCHMIU OM  AMOMHO20 (NOpSAOK0B020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus nayku u npaxmuxu. /{. M. Menoenees — yuénwiil u epaxrcoanun.

Xumuueckasi cBs3b. KoBasnieHTHast (monisipHas W HEMOJSpHas)  CBSI3b.
InekmpoompuyamenbHOCmb amomo8 Xumudeckux snemenmos. IoHHas CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporecchl
OKHCJICHHS 1 BOCCTaHOBJEHUs. OKUCINUTENN U BOCCTAHOBUTEH.

XUMHYECKUN OKCIEPUMEHT: W3yuyeHHe oOpasiloB BEIIECTB METaUIOB U
HEMETAJUUIOB; B3aUMOJEHUCTBUE TUJIPOKCUIA LIUHKA C PACTBOPAMH KHCJIOT U IIEIIOYEH;
IIPOBEJICHUE OMBITOB, WUIKOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiumii (ropeHue, peakiiuy pa3aoKeHus, COCTUHCHHUS).

MexnpeaMeTHbIe CBA3H

Peanuzauus MeXNpeaIMETHBIX CBSI3eM MpU H3YYEHUHM XUMUU B 8 Kiacce
OCYUIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK
U TIOHATUM, SIBISAIOIIUXCS CUCTEMHBIMHU Ui OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4yHOI'0 IIMKJIA.

OO1111e ecTeCTBEHHO-HAYYHbIEC TIOHITHS: HAYUHBIH (haKT, TMIIOTE3a, TEOPHS, 3aKOH,
aHaluu3, CHUHTE3, Kiaccudukanusi, NEPUOJUYHOCTb, HAONIIOJCHHE, SKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

dusuka: MaTepus, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIUJ, U30TOIBI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJEKTPUUECKU 3apsii, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBa, ra3, (PU3NYECKUE BEIWYHHBI, CTUHUIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE371b1, COHIIE.

buonorus: orocunres, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPATBI, TOPHBIC TIOPOIBI, TOJIE3HBIC
HCKOIIaeMbl€, TOTTUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHYeCKasi peaKIus

[lepuoguuecknii 3akoH. Ilepuoanueckas cucTeEMa XHUMHYECKHX JJIEMEHTOB
. WU. MengeneeBa. CTpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHYECKUX AJIIEMEHTOB MEPBBIX TPEX NMEPUOAOB, Kallvs, KaJblUsd U UX COCAUHEHUN B
COOTBETCTBHUM C MOJIOKEHHUEM 3JIEMEHTOB B [leproinueckoil CUCTEME U CTPOECHHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XHUMHYECKON CBSI3U. THIBI KPUCTALTMYECKUX
PELIETOK, 3A8UCUMOCMb CEOUCME BeUjecmed Om Muna KpUCmailiudeckol peuémxu u
8UOA XUMUYECKOU CBA3U.

Knaccuduxaiuys 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB (MEXKIyHApOAHAS U
TpUBHAJIbHAS). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IMUHBIM KJlaccam
HEOPraHNYECKUX COCAUHECHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaiuys XMMUYECKUX peakluil Mo pa3IMyHbIM MpU3HaKaM (IO YUCIY U
COCTaBy YYacCTBYIOLIMX B PEAKIUHU BEIIECTB, MO TEIUIOBOMY 3((PEKTy, O N3MEHEHHIO
CTENEHEH OKHUCJICHUS] XUMUYECKUX DJIEMEHTOB, MO 00pamumMocmu, no Yuacmuro
Kamanuzamopa). IK30- U SHAOTEPMUUECKUE peakiuu. 1epmoxumuyeckue ypasHeHus.

Ilouamue o crxopocmu xumuueckou peaxkyuu. I[lowamue o6 obpamumvix u
Heoopamumulx Xumudeckux peaxyusx. [lonamue o0 20MO2eHHbIX U 2emMepO2eHHbIX
peakyusx. [lonamue o xumuyeckom pasrogecuu. Cmewjenue Xumuyecko2o pasHo8ecusl.
Daxmopwl, 6IUAIOWUE HA CKOPOCHbL XUMUYECKOU PeaKyuu U NOA0HCEeHUe XUMUUECKO20
PasHogecusl.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKkuuu, 3JIEKTPOHHBIN OayiaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOUN peakunu. COCTaBICHUE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUHN C UCIIOJIL30BAHUEM METO/Ia MJICKTPOHHOTO OaaHca.

Teopus 3AEKTPOJIUTHYECKON IUCCOLMALNHU. DIEKTPOIUTHYECKAS IUCCOLUALMS.
DJIEKTPOJIUTHI U HEAEKTPOIUThl. KaTnoHbI, aHMOHBI. Mexanusm ouccoyuayuu eewyecmas
C pa3UYHbIMU 8UOAMU XUuMudeckot ceasu. [lonamue o cmenenu ouccoyuayuu. CUbHbIE
1 cia0bble DIIEKTPOITUTHI.

Peakiimm moHHOTO OOMEHA. Y CIOBHUS MPOTEKAaHUS PEaKIMii HOHHOTO oOMEHa J0
KoHUA. [TosHBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakInil. XMMUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM W COJi€il B CBeTE TMPEACTaBICHUN 00 dIEKTPOIUTHICCKOM
mucconuannu. Cpena pactBopa. KauecTBeHHbIE peaklMM Ha KAaTUOHBI W AHUOHBL:
XJopua-, OpomMun-, womua-, cymnbdar-, KapboHar-, cwiMkar-, (ocdar- aHHUOHBI,
THIPOKCHUI-UOHBI; KATHOHBI aMMOHHUSI, MATHUS, KAJIBLIKs, ATFOMUHUA, xKele3a (2+) u (3+),
Menu (2+), uHKa, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX.

XUMHUUYECKHM SKCIEPUMEHT: O3HAKOMJICHME C MOJEISIMU KPUCTALIMYECKHUX
pPEHIETOK HEOPraHMYECKUX BEILECTB — METAJUIOB U HeMeTaJuloB (rpadura U anmasa),
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CIOXKHBIX BEIIECTB (XJIOpUJA HaTpus), UCCIEAOBAaHUE 3aBHCUMOCTH CKOPOCTHU
XUMUYECKON peakmuu OT BO3JCUCTBHS Pa3IWYHBIX (PAKTOPOB; HCCIEAOBAHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEILIECTB, IPOLIECCA TUCCOLMALNKI KUCIOT, EI04YeH 1
coiiei  (BO3MOXXHO HCIOJB30BAHME BUJIEOMATEPHUANIOB); TPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIINX TMPU3HAKUA TMPOTEKAaHUs peakiii MOHHOro oOMeHa (0Opa3oBaHMe
ocajika, BbIJIEJICHHE ra3a, 00pa3oBaHUE BO/Ibl); OMBITOB, WLIIOCTPUPYIONIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIUil  (rOpeHue, peakiuu  PaslIoKeHHUs,
COCIMHEHHUS); pacro3HaBaHUE HEOPTraHMYECKUX BEIIECTB C MOMOIIBI0 KauyeCTBEHHBIX
peaKuuii Ha HOHBI; PEIIEHUE HKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl U UX coeIMHEHUSsI

OOmiast  xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUSI  aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u puandeckrue CBOMCTBA MPOCTHIX BEIIECTB
— raJoreHoB. XMMUYEeCKHE CBOMCTBA Ha MPUMeEpE XJIopa (B3aUMOJEHCTBUE C METAILJIaMH,
HEMETAJUIAaMH — BOJIOPOJOM U KHUCIOPOAOM, wernouamu). XnopoBomopod. CoisgHas
KUCJIOTa, XUMHYECKHE CBOWCTBA, noayueHue, NOpPUMEHEHUE. [leucmeue xiopa u
X710p08000pooa Ha Opeanusm yenogeka. BakHeWIne XJIOpUAbl U UX HAXOXKICHUE B
pUPOJE.

OOmast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB KHMCJIOPOJIa U Cepbl. XapaKTEPHbIE CTENEHU OKUCIICHHUS.

CrpoeHue u (u3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOAAa U CEpBHI.
AmnorpornHbie  MOAU(UKAIMKA KHCIOPOJa M Cephl. XHWMHUUYECKHE CBOWMCTBA CEPHI
(B3amMoOJelCcTBHE C Hememanlamu — BOJAOPOJOM H KHUCJIOPOJOM, METaJUIAMM,
KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). CepoBONOPOA: CTPOCHHE,
du3nueckue U XMMHUYECKHUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIILHBIE CBOMCTBA).
Oxcunpl cepbl Kak MPECTAaBUTENU KUCIOTHBIX OKCUI0B. CepHas KucioTa: pusndeckue
U XxuMmuyeckue cBoicTtBa (oOmme u cnenuduueckue). Coau CEepHOM KHUCIOTHI,
KaueCcTBEHHasl peakuus Ha cyib(aT-uoH. CepHUCTas KUCIOTA. Xumuueckue peaxyuu,
nedxcawjue 8 OCHO8e NPOMBIUIEHHO20 CHnOCoba NOJYYeHUs CEepHOU  KUCTIOMBb.
Haxoxnenue cepol u €€ coequnennii B npupoje. [IpumMenenue cepol 1 €€ COEAMHEHNH B
ObITY M B TMPOMBILUICHHOCTU. Xumuuyeckoe 3azpsa3HeHue okxpyycaiouel cpeobl
COeOUHEHUSIMU cepbl (KUCTIOMHbLE Q0HCOU, 3A2PA3HEHUe 8030YXA U 8000EMOB), CHOCOObL
€20 npedomepaujeHus.

OO6mast xapakTepucTUKa 3J1IeMeHTOB V A-Tpynmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB
azora u pocdopa, XxapakTepHbIe CTSIICHH OKHCICHUS.

A3oT, pacmpocTpaHeHHE B Tpupojae, (Pu3WUecKkue W XUMUYECKHE CBOWCTBA
(B3auMoOJENCTBHE C METAUIaMHM M HEMETalIaMH - KHUCJIOPOAOM M BOJIOPOJIOM).
KpyroBopor azora B mpupone. AMMmuak: (GU3NYECKHE U XHUMHYECKHE CBOWCTBA
(oKHuCIEeHNE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), noyueHue u npumenenue. Conn
aMMOHUS: COCTaB, (M3MUYECKUE U XUMHUYECKHE CBOMCTBA (pa3yioKeHUe, B3aUMOJICHCTBHE
CO IenoyaMmu), npumeHeHue. KadecTBeHHas peakius Ha HOHbI aMMOHUS. A30THas
KHCJIOTa, €€ (Qu3nueckue W XHUMHUYECKHE CBOMCTBa (o0mme u crnernuduueckue),
nonyuenue. Hutpatsl (paznoxenue). A3oTucras kuciiota. Mcnosnb3oBaHME HUTPATOB U
COJIE aMMOHMSI B KQU€CTBE MUHEPAJIbHBIX YI00peHui. Xumuueckoe 3azpsaznenue
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OKpYHCaloweli cpeovbl CoOeOUHEHUAMU a30ma (KUCIOmMHble 00HCOU, 3a2ps3HeHUe 8030YXa,
nou8wvl U 6000EMOB).

dochop, arromponuvie mooupuxayuu gocgopa, GU3NIECKUEe U XUMHUUYECKHUE
CBOMCTBa (B3aMMOJICHCTBHE C MeETaUIaMHM, HEMETaIaMH, KOHYEHMPUPOBAHHbIMU
asomnou u ceprou kucromamu). Oxcun ¢ochopa (V), oprodochopHas kuciora:
duznueckue M XMMHYECKHE CBOWCTBA, noayuenue. Illowamue o0 MuHepanibHbix
yooopeHnusax: Humpamsl u gocgamol. Ilonamue o komniekcHvix yooopenusax. O0mas
XapakTepucTuKa 31eMeHTOB [V A-rpymmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB yTiepoja U
KpeMHHs. BaneHTHOCTh M XapakTEepHBIC CTETMCHW OKWCJICHHUS aTOMOB YIJIepoja H
KkpeMmHusi. Pacipoctpanenue yriepoia B IpUpPOE, XapaKTEPHBIC CTENIEHN OKUCIICHHSL.

Yrnepon, ammorponHbie Moaudukanmmu (rpadur, anmaiz), GuUNYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEMIECTB (B3aMMOICHCTBHE C METAJIJIaMU, HEMETaJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kuciomamu). ApncopOuus. Kpyrosopor
yraepoja B npupone. OKCUIbpl yriaepoja, ux (PU3NYecKrue W XHMHUYECKHE CBOMCTBA,
MOJIyYCHHE U TIPUMEHEHHUe, JCHCTBHE Ha OpraHu3M 4elloBeKa. JKojlocuuecKue
npoobaemvl, cés3aHuble ¢ okcuoom yeaepooa(lV), eunomesa enobanrbhoco nomenneHust
KIUMama, NAapHukoswli 3¢@gexkm. YTONbHAs KHUCIOTa U €€ COoJid, UX (U3UYECKUE U
XUMUYECKUE CBOMCTBA, noyueHue u npumerenue. KauectBeHHasi peakiys Ha kapOoHaT-
noHbl. Vcnons3oBaHre KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUICHHOCTH U CEJILCKOM
XO35HCTBE.

OOmue mpeactaBieHus 00 OCOOCHHOCTSAX COCTaBa U CTPOEHUS OPraHUYECKUX
COeIMHEHUN yriepoja (Ha mpuMepe MeTaHa, dTUIeHa, TaHOJa, YKCYCHON KUCIIOTHhI. Hx
cocmas u xumuieckoe cmpoenue. Knaccugpuxayusa opeanuyeckux sewyecms. Ilonstue o
OMOJIOTHYECKH BaKHBIX BEIECTBAX: JKHUpaX, OCNKaX, yIiIeBOAaX — U UX POJIH B )KU3HU
yenoBeka. Mamepuanvroe eOuHCmeo OpeaHuyeckux U Heop2aHu4ecKux coeOUuHeHuUll.

KpemHuuii, ero ¢Qusnueckue ¥ XUMHUYECKHE CBOWCTBA (Ha mpuUMepe
B3aMMOJICUCTBHS C METaJUIAMH U HEMETAJNIaMH ), noJyderue u npuMenenne. Coedunernus
KkpemHusi 8 npupode. Qbwue npedcmasienus oo oxcuode kpemuusa(lV) u xpemmuesoii
kucnome. Cunukamel, pusuyeckue u XuMuieckue ceolcmea, NoiyyeHue u npumeHenue 8
ObIMY, NPOMBIUAEHHOCIU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baoicnetiwuue cmpoumenvuvie mamepuanvl. Kepamukd, CmeKlIo, yemenm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacHo020 UCNOIBL3068AHUSL CIPOUMENLHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUZHU.

XHWMHYCCKUH DKCIIEPUMEHT: HM3yYeHHE OOpa3IOB HEOPTaHWYCCKUX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTBI; MTPOBEACHUE KAYCCTBEHHBIX PEAKIIMK Ha XJIOPHUI-WOHBI U
HAOJIFOICHUE TPU3HAKOB WX IIPOTEKAHUS; OIBITHI, OTpakaromue Qu3nyeckue u
XUMUYCCKHE CBOWCTBA TaJOTCHOB M HMX COCAWMHCHUH (BO3MOXHO WCIIOJb30BAHHC
BUJICOMATEPUATIOB);  O3HAKOMJICHME C  o0o0pa3uaMu  XJOpUIOB  (TaJOre€HUIOB);
O3HaKOMJIEHHE C oOpaslmaMu cepbl M €€ COCIWHEHUSMHU (BO3MOXHO HCIOJB30BaHUE
BUJIEOMATEPUATIOB); HAONIOACHUE TIpollecca OOYIJIMBaHUSI caxapa TMoJ JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, M3yUY€HNE XUMUYECKUX CBOMCTB pa3z0aBICHHOM
CEpHOU KUCIIOTHI, MPOBEJCHNUE KAUECTBEHHOW peakiiuy Ha Cynb(aT-uoH U HAOII0IeHNe
MpU3HaKa e€ MPOTEKaHUsI; 03HaKOMJICHHE ¢ (DU3UYECKUMU CBOMCTBaAMU a30Ta, ¢hocdopa
U UX COCTMHECHHH (BO3MOXXHO HMCIIOJIH30BaHUE BUICOMATEPUAIIOB), 00pa3iaMu a30THBIX
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u pochopHbIX yIOOpEeHUIt; TOTyYeHHE aMMUaKa U U3Y4YE€HHE €r0 CBOMCTB; MPOBEICHHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHMS U (pocdaT-MOH M U3yueHUE NMPU3HAKOB HX
OPOTEKaHUs, B3aUMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHCIOTBI C MEIbIO
(BO3MOKHO HMCHOJIb30BAaHUE BUICOMATEPHUATIOB); U3yUYE€HUE MOJENEH KPUCTAIIIMUYECKUX
pemérok anmMasa, rpadura; 03HAKOMIJIEHHE C MPOIECCOM aAcOpOLUU PAacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yIIEM M YCTPOHCTBOM IPOTHBOras3a; IOJyuyeHUE
YIJIEKUCIIOTO Ta3a M HM3Y4YEHHE €ro CBOMCTB; MPOBEACHHE KAYECTBEHHBIX PEAaKIMi Ha
KapOOHAT- U CWJIMKAT-UOHBI U M3Y4YEHHME NMPU3HAKOB MX MPOTEKAHHUS; O3HAKOMIICHHUE C
OPOAYKIMENW CHIMKATHOW IMPOMBIIUIEHHOCTH; PELIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 IO
TeMe «BakHenre HEMETAIIIbl U UX COCIUHEHUSY.

MeTaJibl 1 MX COCAUHECHUSA

OO01mast XapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkenus B llepuoanueckon cucreme xumudeckux annemeHToB [[. . MenneneeBa u
ctpoeHusi atomMoB. CTpoeHue MeTtaiuioB. MeTammyeckas CBs3b U METalUIMYecKas
KPUCTAJUINYECKAsl PEMIETKA. OJEKTPOXUMUYECKHUM PN HANPSHKCHWM METAJUIOB.
du3nyeckue U XMMHUYECKHE CBOMCTBA METAJIOB (B3aUMOJICHCTBHE C KHCIOPOJOM,
BOJIOM, KkucioTtamu). Obwue cnocodovl noayuenus memannog. llonamue o koppo3zuu
Memainios, OCHOBHble Cnocobvl 3aujumul ux om kopposuu. Cniagvl (cmanb, 4yeyH,
O0panoOMUtUL, OPOH3a) U UX NPUMEHEHUEe 8 ObLMY U NPOMBIULIEHHOCHIU.

[Ilenounsle MeTayuibl: MOJIOXKEHUE B llepuoauueckod cHUCTEME XUMHUUYECKHUX
aneMeHToB /l. 1. Menneneesa; ctpoenue aroMoB. Haxoxnenue B npupozae. uznueckue
U XUMHYECKUE CBOMCTBA (Ha mpuMepe HAaTpusi U Kaius). OKCHIBI U THAPOKCUJIBI HATPUS
u kanus. [IpumeHeHne menoYHbIX METAUIOB U UX COCTMHEHUH.

[IlemoyHO3eMENBHBIE METAJIBI MATHUM M KAIBLHK: MOJIO)KeHUE B [lepruoanueckoit
cucTeMe XuMu4eckux sneMeHToB /1. 1. MenaeneeBa; CTpoeHHUE UX aTOMOB; HaXOKICHUE
B npupone. Pu3nyeckue U XMMHYECKHME CBOWCTBA MarHus W Kanblus. BaxnHenmme
COCMHEHUs Kajblus (OKCHUI, TUIPOKCHUI, COJH). Kécmrxocmb 60061 u cnocobwl eé
YCMpaHeHus.

AJIIOMUHUIN: TI0JI0KEHHE B [leproanuecko CUCTEME XHUMHUYECKUX DIIEMEHTOB
J. N. Menneneesa; CTpoeHHE aTOMa; HaxOoXAcHUE B mpupoae. Pusnueckue u
XUMUYECKUE CBOWCTBA alIOMUHUA. AMQOTEpHbIE CBONCTBA OKCHJIa U THUIPOKCHAA
AJFOMUHMUSL.

Kene3o: monmoxenue B Ileppoanyeckol CUCTEME XHMHUYECKUX BJIEMEHTOB
J. 1. MengeneeBa; CTpOEHHE aroMma; HaxOXAEHHWE B mpupoje. Pusnyeckue u
XUMUYECKUE CBOMCTBA Keye3a (B3auMOJECHCTBUE C METaJulaMH, KUCIOTAMH U COJISIMH).
Oxkcuppl, ruapokcuasl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noIyUeHUe.

XUMHYECKHUH SKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3IiaMi METAJIOB U CILIABOB, UX
(Gu3MUeCKUMU CBONCTBAMM, HM3YYCHHE PE3YyJIbTATOB KOPPO3UH METAIIOB (BO3MOKHO
HCII0JIb30BaHUE BUACOMATEPUAIIOB), OCOOCHHOCTEHW B3aUMOJICHCTBUS OKCUAA KAJIbIUS U
HATpHs C BOJOM (BO3MOYKHO MCITOJIb30BAaHUE BUIEOMATEPUAIIOB); UCCIIECOBAHUE CBOMCTB
XKECTKOM BOJIBI; MpoOIlECCa TOPEHUS JKejie3a B KUCIOPOJe (BO3MOXKHO HCITOIb30BaHUE
BUJIEOMATEPUAJIOB); MPU3HAKOB MPOTEKaHUSI KaY€CTBEHHBIX PEAKIIUM HA UOHBI (MarHusl,
KaJIblus, amroMuHus, nuHka, kene3a(ll) u sxenesa(Ill), meau(1l)); nadmronenue u
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OMHCaHWE MPOLECCOB OKpPALIMBAHUS IUIAMEHM HMOHAMHU HAaTpus, Kalus U KaJbLus
(BO3MOKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB); HCCIEAOBaHNE aM(OTEPHBIX CBOMCTB
TUJIPOKCUIA AIFOMUHUS U THIPOKCUIA IIMHKA; PEUIeHHEe SKCIIEPUMEHTAIBHBIX 3aj1a4 110
TeMe «BakHelre MeTauTbl U MX COSIHMHEHUS.

Xumusn u okpyxcarouwas cpeoa

Hosvie mamepuanvt u mexnonoeuu. Bewecmea u mamepuanvt 6 no8ceoHesHoll
JoHCU3HU  yenoseka. Xumus u 300poeve. bezonacnoe ucnonvzosanue eewjecms u
Xumuyeckux peaxkyuii 68 Owimy. Ilepsas nomowp npu XUMUYECKUX — 0HCO2AX
u ompasnenusx. OCHOBbL IKOIOUUECKOU 2PAMOMHOCIU. XuMuyeckoe 3acpsi3HeHue
oKpycaroweli cpedwvl (npedenvrasn oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 peUleHUU IKOTI02UYeCKUX NPOoOJieM.

Ilpupoonvie ucmoyHuxu yeneeoo0opooos (yeoib, NpupooOHblll 2a3, Heghmy),
NPOOYKMbL UX NepepadomKu, ux pob 6 ObIMy U NPOMbIUULIEHHOCHIU.

Xumuueckuui dKCnepumeHm: u3yyeHue oopazyo8 Mamepuanos (Cmekio, Cniagvl
Memanios, NoaAUMepHvle MAmepuaisl).

Me:xnpeamMeTHble CBA3M

Peanmnszannss MeXIpEeOMETHBIX CBSI3€M NpPU M3YYEHHH XHMMUM B 9 Kiacce
OCYUIECTBJISIETCS YEPE3 UCIIOIB30BaHNE KAK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK
U TOHATUH, SBIISIFOIIUMXCS CHUCTEMHBIMU JUISl OTHEJIBHBIX IPEAMETOB E€CTECTBEHHO-
HAy4YHOI'O LUKIIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4HbIHN (DaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJu3, CHUHTE3, KiIaccuuKauus, NEPUOAUYHOCTb, HAOIIOACHHE, HKCIEPUMEHT,
MOJIEIMpOBaHUE, M3MEPEHHUE, MOJEIb, SBJIEHUE, MAapHUKOBBIA 3(Q(EKT, TeXHOJIOrus,
MaTepHUaJIbl.

®duzuka: MaTepus, aToM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYECKUNA 3aps]l, TPOBOJHUKH, MOITYIPOBOIHUKH,
TURIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKAash PEIIETKa, CIUIaBbl, (PU3HUYECKHUE
BEJIMYMHBI, €AUHUIBI H3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3MBI,
Comnnue.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, HKOCUCTEMA, MHHEpAJIbHBIC
yI00pEeHMs, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIEC BEILIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJILI, MOJE3HBIE
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGoparopHoe oOopyaoBaHuME H TpUEMbl oOpamieHus ¢ HuUM. llpaBuia
0e30macHoOi paboThl B XUMUYECKON J1ab0opaTopuu.

2. OuucTKa 3arps3HeHHON TOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHUs] XUMUYECKUX PEaKLUu.

4. TlonyuyeHue KUCIOpOa U U3yYEHUE €ro CBONCTB.

5. [losmyueHue BO1OpoOAa U U3yUEHUE ET0 CBOWCTB.
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6. IIpuroroBieHue pacTBOPOB C OIMpPEAEICHHON MacCOBOW J10JIe paCTBOPEHHOTO
BEIIIECTBA.

/. Pemenue »sKcriepuMEHTaNbHBIX 3amad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COEAUHEHUI.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIEC peakllMi Ha HOHBI B PACTBOPE.

10. Tlonyuenue aMMHaKa U U3y4€HUE €r0 CBOUCTB.

11. Tlony4yeHue yraekuclIoro ra3a u u3y4eHue ero CBOMCTB.

12. Pemenue sxcriepuMeHTaNbHBIX 3a1a4 no TeMe «Hemeramsr IV — VI rpynn u
UX COCITUHEHUIY.

13. Penienuie sSKkCiepuMEHTANIbHBIX 33/1a4 10 TeMe «MeTalibl U UX COSAUHEHUS.

[Ipn mpoBeneHHHM TPAKTUYECKONM pabOThl KaXKIbIM €€ JTam BBINOIHIETCS

oOyuatomumucsa c¢ 3IIP Bmecte ¢ yuuTenemM W MOj €ro pykoBojacTBoM. Ha mocke
00s13aTE€JIbHO BBIBEIIMBAIOTCS TMpaBWia TEXHUKUA O€30MacHOCTH, COOTBETCTBYIOIIME
JAHHOMY BHUJYy paOOThI, JAaeTCs NpaBUJIbHAs 3amuch (OPMyn U yKa3bIBAeTCS LEIb
npoBeaeHust padboThl. [Ipr HEOOXOAMMOCTH JAaeTCA BU3YaJIbHBIM aJITOPUTM BBITTOJIHECHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHUCS BBHITIOJHSIEMBIX JCHUCTBUM U
MOJIY4YE€HHOTO pe3yJbTaTa.

HpI/IMepHLIe KOHTPOJBbHO-U3MEPUTECJIBHBIC MATEPHUAJIbI 10 XUMHUH

Jlns opraHu3auyy NPOBEPKU, y4€Ta U KOHTPOJIS 3HAHMM OOydaroMXcs I10
MpEeAMETY MPEAYCMOTPEHBI KOHTPOJIbHBIE PA0OTHI, CAMOCTOATEIbHbBIE PA0OTHI, 3a4€THI,
MpaKkTU4YecKue padoThl, TecTupoBaHue. OJHUM H3 METOJOB KOHTPOJS PE3ylbTaTOB
oOyuenust oOyuwaromuxcsi ¢ 3IIP sBnasercs MeTon NOJUMBAPUATUBHOIO 3KCIIpECC-
TECTUPOBAHUS C KOHCTPYUPYEMBIMH OTBE€TaMU. Ero OTIMYMTEIBHBIMH YEPTaAMU
ABJISIIOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  MHAMBUAYyaTW3allMd  3HAHUH,
CPaBHHUTEIHHO MaJible 3aTPAaThl BPEMEHU U TpyJa Ha MIPOBEPKY OTBETOB 00YYAIOIIUXCS.

Jst oOyuaroruxest ¢ 3[IP Bo3MokHO u3MeHeHHE (OPMYIUPOBKH 3aJaHUM Ha
«TIOIIATrOBYIO», aJanTalus IMpeasaraeMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OIICHOYHOTO) MaTepuajia: WCIOJb30BAaHUE YCTHBIX W TMHCHBMEHHBIX WHCTPYKIIUH,
YNPOILEHUE IIUHHBIX CIOKHBIX (POPMYJIUPOBOK MHCTPYKIUH, pEIIEHHE C ONOpOil Ha
aJropuTM, 0Opasell, UCIOIb30BaHUE CITPABOYHON MH(MOPMAIIUH.

KoutposabHbie padoThl M0 TeMaM

B paGoueii nporpamme mpeaycMoTpeHO 9 KOHTPOJIBHBIX PaboT:

Konmponvnas paboma Ne 1. TlepBoHauajabHbIE XUMWYCCKHUE ITOHSATHA.
XVWMHYECKHE 3JIEMEHTBI. XUMHYCCKUE (POPMYIIBI U YPaBHCHHUS.

Konmponvnaa paboma Ne 2. Tlepuoaudeckas CuCTEMa XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHue aToma.

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnas paboma Ne 4. Kucnopoa. Oxkcupsl. I'openne. Bogopoa. KuciaoTsr.
Conu.
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Konmponvnasa paboma Ne 5. O60011eHIE CBEACHUN 0 BAXHEHIINX KJIaccax
HEOPTaHWYECKUX COCTMHCHUMN.

Koumponvnasa paboma Ne 6. DneKTponnTU4ecKas TUCCOLUALINA.

Konmponvnas paboma Ne 7. Hemetaibl.

Konmponvnas paboma Ne 8. Metaiisl.

Konmponwvnasa paboma Ne 9. UtoroBas paboTa 3a Kypc HEOPTaHUYECKOU XUMUHU.
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I[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA YYEBHOI'O ITPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHIMA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP yueOHoro mpenmera
«XuMus» JTOJDKHBI COBMAaTh C pe3yJibTaTaMHu MPUMEPHON paboyel mporpaMmbl
OCHOBHOTO 00111eT0 00pa3oBanus. Hanbosnee 3HaUNMBIMU SBIISIOTCSL:

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHBAIIMS K O0YUCHHIO U LIeJICHANpaBICHHON MO3HABATEIBHOM 1eATEeIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHNUN 32 XUMHYECKUMU
DKCIIEPUMEHTAMY;

OpUEHTALUsS Ha MpaBWiIa UHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO
NOBEACHUS IPU B3aUMOJCHCTBUY C XUMHUUECKMMH BELIECTBAMU U COCIUHEHUSMY;

IpaKTHYECKOoe U3yyeHue npodeccuil U TpyJa pa3IudyHOIo poja, B TOM UYKCIE Ha
OCHOBE MPUMEHEHUs M3y4aeMoro IMpEeAMETHOro 3HaHus (Hampumep, JabOpaHT
XHMHYECKOTO aHAIIN3a);

YBaXEHUE K TPYAY U PE3YJIbTATAM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY HIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPACKTOPUM OOpa3oBaHHs Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuil u
po(heCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIBHOI'O OTHOIIECHUS K TPYY;

OCO3HaHUE CBOETO MOBEJIEHUS C TOUKH 3PEHUSI ONTACHOCTU MM O0€30MaCHOCTH ISt
ce0s WK TSl OKPY>KAIOIINX;

OCHOBBI JKOJIOTUYECKON KYJIbTYPBI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS, TPUOOPETEHUE OIbITa SKOJIOTMUYECKH OPHUEHTUPOBAHHOM
MPAKTUYECKOMN AESTEIbHOCTU B dKU3HEHHBIX CUTYaLIUSX;

OCO3HAHWE TOCIEACTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (YyHOTpPEOICHUS
QJKOTOJIsl, HApKOTUKOB, KypeHHs) U UHBIX ¢GopM Bpega i (QU3NYECKOro U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOM CUTYallMM HA OCHOBE MEPEHOCA MOJyUYECHHBIX B
X0J1e 00y4eHHsI 3HAaHUM B aKTyaJIbHYIO CUTYaIUIO, BOCTIONHATH AePUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh U UCIHOJIB30BaTh HYKHYI0 HH(OPMAIIMIO B COOTBETCTBHUHU C
KOHTEKCTOM KU3HEHHOU CUTYyaluu.

METANPEAMETHBIE PE3YJIBTATBI

Osnaoenue ynusepcaibHolMu y4eOHbIMU NO3ZHABAM ESTbHBIMU OCUCH GUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS MTPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIISITh CPaBHEHUE, KIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB MO 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPUSM JJIsl YKa3aHHBIX JIOTUYECKUX OTNIEPALIHL;

CTPOUTBH JIOTUYECKOE CYKJIECHHUE MOCIIE IPEABAPUTEIBHOIO aHAIN3a, BKIIOYAKOIIEE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISBJIATh ACUIMTEI HWH(POPMAIMH, JaHHBIX, HEOOXOIWMBIX IS PEIICHUS
MOCTaBJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh HH(POPMAIIUIO U3 OJHOTO BUAA B APYroi (TaOIHIy B TEKCT U
mp.);

co3/aBaTh, MPUMEHSTh U TIPEOOPA30OBBIBATh 3HAKH U CUMBOJIbI, MOJIEIM U CXEMBbI
TUTSI perieHUsT y4eOHBIX M MIO3HABATEIBHBIX 33]71a4 C MIOMOIIBIO Me1arora;

C MOMOIIBIO MeAarora NPOBOJUTh XUMUYECKUI OIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSI yCTAaHOBIICHUSI OCOOCHHOCTEH 00BhEKTa N3YUEHUS, MPUINHHO-CIICICTBEHHBIX CBS3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXK Ty COOOM;

C TIOMOIIBIO TIeAarora WM CaMOCTOSATEIbHO (OPMYIUPOBATH O0OOIIECHUS U
BBIBOJIBI IO PE3YJIbTATAM MPOBEJECHHOTO HAOIIOICHMUSI, OTIBITA,

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX IMPOIECCOB U  UX
MOCJIEJICTBUS;

UCKAaTh WM OTOMpaTh MH(POPMALUIO WU JAHHBIE W3 HCTOYHUKOB C YYETOM
PEJIOKEHHON yueOHOM 3a7]au1 U 3aJIaHHBIX KPUTEPUEB.

Osnadenue ynugepcaibHuIMu yUeOHbIMU KOMMYHUKAMUBHBIMU OCIICHBUAMU

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B IpyIine (ONpenessTh oOlue e,
pacnpenesnsaTb poju, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MEJArora WM CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MUCHbMEHHbBIC
TEKCThl C HMCIOJB30BAHUEM HILTIOCTPATUBHBIX MATEpUAJIOB MJIsi BBICTYIUICHUS TEpe
ayJIUTOPHUEH;

OpraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JCSATEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMU; paboTaTh MHAMBUIYAIBHO W B TPYIE: HAXOIUTh 0OIIee
pelieHre W paspemartb KOH(QIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIIMK M ydeTa
UHTEpeCcoB; GOPMYJIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHECHHUE;

OIICHUBATh KAYECTBO CBOErO BKJIaJa B OOILIUI MPOAYKT, MPUHUMATh U Pa3aLisiTh
OTBETCTBEHHOCTb U MPOSIBJISATh TOTOBHOCTH K MIPEAOCTABIECHUIO OTYETA NIEpe ] TPYIIION.

Osnadenue yHuGepCAIbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

oOHapyxuBaTh M (QOPMYIHPOBATH YUEOHYIO MPOOJIEMy, ONPEHeNsiTh Iehb
y4eOHOM JIeSITCILHOCTH;

BJIAJI€Th OCHOBAMH CAMOKOHTPOJIS, CaMOOIICHKU, TIPUHATUS pPEHICHHH WU
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUeOHOM U MO3HABATEIHLHOU JIEATEILHOCTH;

COOTHOCUTH CBOM JICUCTBHS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEH JEATEeNbHOCTH B MPOLECCe JOCTHKEHUS pe3ysibTaTa, ONPEAessiTh
CIoCOOBI ICUCTBUI B paMKax MPEI0KEHHBIX YCIOBHUI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHSAIOLIECHCS CUTYallUEH;

JaBaTh AaJICKBAaTHYIO OLIGHKY CHUTYallMM W Tpejjiarath IJIaH €€ HM3MCHEHUS;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH TIPH PEIICHUU y4eOHOMN
3a/1a4u;

MOHUMATh TPUYHMHBI, TI0 KOTOPHIM HE OBLI JOCTUTHYT TPeOyeMblld pe3yibTaT
NEeATEeIbHOCTH, OMNpPEACNsATh TMO3UTHUBHBIE HW3MEHEHUsS W HamlpaBjeHUs, TpeOyrolue
nanbHeuen padoTsl;

OCO3HAHHO OTHOCHUTBCA K IPYrOMY YEJIOBEKY, Er0 MHEHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 0053aTEILHOIO COJIEp KaHUs,
YCTAHOBJICHHOTO JIaHHOW NPUMEpPHON paboueill mporpamMMoil, BBIACNSIOT: HAay4YHbIC
3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUH, crienuduueckue s y4eOHOTro peaMeTa
«Xumus», BUABL JEATEIBHOCTU IO TMOJYYEHHI0 HOBOTO 3HAHMS, €r0 MHTEpPIpPETaIuH,
IpeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX:

® MPE/ACTABICHUE O 3aKOHOMEPHOCTSAX M TO03HABAEMOCTU SIBIICHUW MPUPOJIBI,

NOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK O0JacTH

COBPEMEHHOI'0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIEH KyJbTypbl U MPAaKTUYECKOM

JESATETLHOCTH YEJIOBEKa B YCIOBUSX COBPEMEHHOTO OOIIECTBA; TOHUMaHUE MECTa

XUMHH CPEJIA JPYTUX €CTECTBEHHBIX HAYK;

® BJIJICHUE OCHOBAaMU MOHITUHHOTO anmnapaTa 1 CHMBOJIMYECKOTO SI3bIKa XUMUU JIJI51
cocTaBiieHUs] (POPMYyJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUN XMMHYECKHUX
peakuuii (C omopoll Ha ajIropuTM Yy4eOHBIX JECUCTBHII); BIAJECHUE OCHOBAMU
xumudeckoit HomeHknaTypbl (IUPAC 1 TpuBHalIbHOM) M YMEHHUE UCTIOJIB30BATh €€

JUISL pelieHus] y4eOHO-TIO3HABATEIbHBIX 3a7a4 C IMOMOIIBIO YUHTEINs, yMEHUE

UCIIOJIb30BaTh MOJCNIU [IJIsi OOBSICHEHHS CTPOCHHUS aTOMOB M MOJIEKYJ IO

aJIrOpUTMY C OTIOPO Ha ONPEIETICHNUS;

® [IPE/JCTaBJICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C TOMOIIBIO YUUTENS

MPUMEHSTh CUCTEMY XHUMHUUYECKHMX 3HAHUM ISl YCTAHOBJICHUSI B3aUMOCBSI3EH

MEXKIy M3YYEHHBIM MATepUaJiOM U MPU MOJYYCHUU HOBBIX 3HAHMM, a TakKe B

MPOIIECCE BBIMOJHEHUSI YYEOHBIX 3aJlaHUl U TpU paboTe ¢ HCTOYHUKAMU

XUMHUYECKON nH(pOpMaIlUU, KOTOpasi BKIIOYAECT:

BAKHEHIINE XUMHUYECKUE TMOHATHUS: XUMHYECKHM BJIEMEHT, aTOM, MOJIEKyJa,
BEILIECTBO, IPOCTOE M CJOKHOE BEUIECTBO, OJHOPOJIHAs W HEOJHOPOIHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAs M MOJIEKYJIIpHAsT MAacChl, KOJWUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIH 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMUYECKasi pEaKUusi, PEaKIUu COCIWHEHUS, pEaKUUU pa3JI0KEeHUs, peaKuuu
3aMEIIeHUs], peaKIuu 0OMeHa, TerioBON A((PEeKT peakinu, 3K30- U SHIOTCPMUUECKHE
peaklMM, pacTBOpP, MaccoBas J0JiI XMMUYECKOIO 3J€MEHTa B COEIMHEHHH, MacCOBas
JIOJIsI ¥ TIPOLICHTHAsI KOHILICHTPAIIMS BEIIECTBA B PACTBOPE, AP0 aTOMa, ICKTPUUECKUI
cloM aToma, aTOMHasi opOUTallb, paguyC aToMa, BaJICHTHOCTb, CTENEHb OKHUCJICHHS,
XUMUYECKasi CBSI3b, AJICKTPOOTPHUIIATEIIBHOCTD, MOJIIPHAS W HEMOJsSpHAs KOBaJICHTHAS
CBSI3b, MOHHAS CBS3b, METAJIMYECKAasi CBSI3b, KPUCTAJIMYECKas pelieTka (aToMmHasl,
WOHHAs, METa/UIMYeCKas, MOJICKYJIsIpHasi), MOH, KaTHOH, AHUOH, DJIEKTPOJUT U HE
AJEKTPOJUT, DJICKTPOJIUTHYECKAs  JUCCOLMAIMs, pPEaklMu HOHHOrO  OOMEHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIWU, OKUCIUTEIb U  BOCCTAHOBUTEIND,
OKHCJICHUE W BOCCTAHOBJICHWE, DJIEKTPOJIN3, XMMHYECKOE PaBHOBECHE, OOpaTUMBbIC U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XMMHUYECKOW pEaKlnd, KaTalu3aTop, MpelebHO
nonyctumas koHneHntpauus (I11J1K), koppo3ust MeTannos, CrjiaBhbl;

OCHOBOTIOJIAraIOIINE 3aKOHBI XUMUHM: 3aKOH COXpaHeHUsI Macchl, [leproanueckuii
3akoH JI. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOpUM XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOpUsl DIEKTPOIUTUYECKON
JUCCOLIMAIINK, & TaKXe MPECTaBICHUS O HAyYHBIX METO/JAaX MO3HAHUA, B TOM YHCIIE
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AKCIIEPUMEHTAIBHBIX M TEOPETUYECKUX METOJIAX HCCIEHOBAHUS BEUIECTB U U3YUYCHUS
XUMHUYECKUX PEAKIIUN;

® MPEACTABICHUE O MEPUOINUYECCKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKHUX JIEMEHTOB
(pamuyc aTtoMma, BJIEKTPOOTPUIIATEIIBHOCTH), MPOCTHIX M CIIOKHBIX BEIIECTB OT
MOJIOXKEHHUS AIeMeHTOB B [leproudeckoii cucteMe (B MaJIbIX MEPUOJIaX U TJIABHBIX
MOATPYINIAX) W DJICKTPOHHOTO CTPOSHUS aToMa; YMEHHE OOBSCHSITH CBS3b
MOJIOKEHUsT  3JieMeHTa B llepuonnueckod  CHUCTEME € YHCJIOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
anpa, OOIEe YHCIO JJIGKTPOHOB), pACTIpPEEICHHUEM  JJIEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM aTOMOB II€PBBIX TPEX IMEPHUOJIOB, KAUIUS W KaJbLIUS;
KIacCU(PUIMpPOBaTh XUMHUYECKHE OJJIEMEHTHI C OIOpPOM Ha OMNpeaeiCHUs
(bu3nIecKoro cMpIciia MUGPOBBIX JAHHBIX MEPUOINUESCKON TaOIUIIBL;

® yMEHHE KJIaCCU(PUIIMPOBATH XUMUUECKHE AIIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA U
XMMUYECKHUE PEAKIIMU C ONIOPOM HAa CXEMBI; ONPEAEIATh BAJCHTHOCTh U CTEIICHb
OKHMCJICHHSI XHMHYECKHX DJJIEMEHTOB, BHJ XHUMHYECKOM CBSI3M M THII
KPUCTAJUIMYECKON CTPYKTYphl B COEAWHEHMSX, 3apsA]l MOHA, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX BEIECTB (KUCIOT, OCHOBAaHUM ), OKUCIUTEIh U BOCCTAHOBUTEIb
M0 AITOPUTMY YUEOHBIX ICUCTBUK;

e yMEHHME XapaKTepHu30BaThb C ONOpPOH Ha cxeMmy (U3NYECKHE M XHUMHUYCCKHE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJAOPOI, IpaduT, aiMa3, KpEMHHH,
azor, ¢pocdop, cepa, XJI0p, HATPUM, KaJIU, MarHUM, KaJIbITUH, ATFOMAHHM, )KeJIe30)
M CIIOKHBIX BEIIECTB, B TOM 4YHCJIE MX BOJHBIX pPacTBOpPOB (BojJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPOJI, OKCUALI U THUApOKCUAL MeTauioB I - IIA rpynm,
amomunusi, meau (1), nmuka, xeneza (11 u III), okcuasr yraepoma (II u 1V),
kpemuus (I1V), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTas, a3oTHas, hocdopHas, yroiabHas, KpeMHHEBas KHUCIIOTa W UX COJIM);
ONUCHIBAaTh C OMOPON Ha IJIAH U KIIIOYEBBIE CJIOBA; YMEHUE MPOTHO3UPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUS
MOCJIe MPEABAPUTEIBHOTO aHajdu3a MOoJ PYKOBOJACTBOM IeAarora, MpUMEHEHUE
BEIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTbh MTPOTEKAHUSI XUMUYECKUX
MPEBPAIEHU B PA3JIMYHBIX YCIOBUAX, BIHMSHHE BEIIECTB M XUMHUUYECKHUX
MPOLIECCOB HA OPTAHU3M YEJIOBEKA U OKPYKAIOLIYIO MPUPOJHYIO CPENY;

® YMEHHE COCTaBJISATh MO O0O0pa3ily, CXeMe, aIrOpUTMy YYEOHBIX IEUCTBUI
MOJIEKYJISIDHBIE U MOHHBIC YPABHEHUSI peakiui (B TOM YHUCJE PEAKIMI MOHHOIO
oOMEHa W OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH), WUTFOCTPHUPYIONTUX
XUMUYECKHE CBOMCTBA M3yUYECHHBIX KJIACCOB / TPYII HEOPTAHMYECKUX BEIIECTB, a
TAKXK€ MOJATBEPKAAIOIINX TEHETUUECKYIO B3aUMOCBA3b MEXKIY HUMU;

® YMECHHE BBIUUCIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJIIO XMMHYECKOTO 3JIEMEHTA B COCIAUMHEHHH, MACCOBYIO
JIOJTFO BEIIIECTBA B PacTBOPE, KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB C
ormopoii Ha o6mue (HOpPMyJbI; YMEHHE MPOBOAUTH PACUYEThl MO YPaBHEHUSIM
XUMUYECKUX PpEaKIUi W HaXOAUTh KOJWYECTBO BEIIECTBA, OOBEM M Maccy
pPEareHToB WM MPOJIYKTOB PEAKIIMU C OMOPOW Ha 0Opasel], aJropuT™M y4eOHBIX
JICUCTBUI;
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® BIAaJCHUE OCHOBHBIMH METOJIAMUA HAYYHOTO MO3HaHUA (HaOt0IeHne, n3MEpPEHHE,

HKCIEPUMEHT, MOJICIIUPOBAHNE) MPU U3YUYEHUH BEIIECTB U XUMUYECKUX SBJICHUI

C OTIOPOil HA aNTOPUTM Y4E€OHBIX ACHCTBUN; yMEHUE CPOPMYIHPOBATH MPOOIIEMy

U MPEJIOKUTH ITyTH €€ PEIICHUS C TOMOIIBIO NIefarora; 3HaHue OCHOB 0€30MacHOM

paboThl C XMMUYECKUMH BEIIECTBAMHU, XUMHUUYECKONU MOCYJI0M U JaOOpaTOpHBIM

000pyOBaHUEM;
® HaJIMYME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYILECTBICHUS CIETYIOUIUX

XUMHUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUUTENS C OOCYKICHUEM TIJIaHa

pabOThI WJIM COCTaBICHUEM TaOJIULIbI:

U3y4YeHHUE U OnucaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMHU U XUMUYECKUMHU SBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIONTUE TPU3HAKU MMPOTEKAHUS XUMUYECKUX PEaKITUii;

U3y4EHHE CIIOCOOOB pa3zesieHusl CMeceii;

MOJIYYEHHE KUCIIOPOJa U U3YUYEHHE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJA U U3yUYEHUE €0 CBOWCTB;

MOJIyYEHHUE YTIJIEKUCIIOro ra3a U U3y4eHHUe €ro CBOMCTB;

MOJTy4YE€HHE aMMHaKa U U3YYEHUE €T0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEILIECTBA;

UCCIICJOBAHUE W OIKMCAaHUE CBOMCTB HEOPraHMYECKHUX BELIECTB Pa3IUYHBIX
KJIACCOB;

MpPUMEHEHUE WHIUKATOPOB (JJTaKMyca, MeTUiIopaHka U ¢eHondTanenna) s
ONpENICIICHHS XapaKTepa Cpelibl B pACTBOPAX KHUCIIOT U IIEIOYEH;

M3YyYEHHE B3aUMOJACIHCTBUS KHCIOT C METaJUIaMH, OKCHUJIAMH METAJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMHU, COJISIMU;

MOJIy4YE€HHE HEPACTBOPUMBIX OCHOBAHHIA;

BBITECHEHHUE OJTHOI0 METaJlJla JPYTUM U3 pacTBOpPA COJIH;

uccneaoBanne aMmGpOTEPHBIX CBOMCTB THAPOKCHUIOB AJIIOMUHUS U 1IMHKA;

pelieHrne  AKCHEPUMEHTaIbHbIX 3aga4 1o TemMe «OCHOBHBIE  KJIAcChl
HEOPTaHUYECKUX COEAUHEHUIN;

pelIeHrnEe  JKCIEPUMEHTANIbHBIX  33Ja4 10 TeMe  «OJEKTPOJUTHYECKas
U CCOLIAALIMSY;

pEIIeHNe PKCIEPUMEHTANBHBIX 3a/ad Mo Teme «BakHelinme HeMeTauibl U UX
COCIMHEHUSD;

pElIeHNE SKCIIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BakHehIme MeTaibl U uX
COCIMHEHUSD;

XUMHUYECKHE IKCIEPUMEHTBI, WIUTIOCTPUPYIONINE MPU3HAKU MTPOTEKAHUS PEAKIIHMA
MOHHOT0 0OMEHa;

KaueCTBEHHbIC pEaKIMd Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HWOHBI:
XJopua-, OpomMua-, uoaua-, cyiabdar-, docdar-, kapOoOHAT-, CHUIMKAT-AHUOHBI,
TUIPOKCU-UOHBI, KATUOHBI aMMOHMSI, MarHus, Kajbllus, aJlOMUHUA, kene3a (2+) u
xenesa (3+), meau (2+), UHKA;

YMEHHUE TIPEJCTaBJIATh pPE3yJbTaThl dJKCIIEpUMEHTa B (Qopme BBIBOJIOB,
JI0KA3aTeNIbCTB, TPA(PUKOB M TAOIUI] M BBISIBJISITH SMITUPUIECKIE 3aKOHOMEPHOCTH;
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e RBJaJICHUE MpaBUIaMH 0€30MacHOro oOpalleHusl ¢ BEeIIeCTBaMU, HCIOIb3yEMbIMU
B TIOBCETHEBHOM XU3HU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIETSAX COCPEKCHHUS
3I0pPOBBbSl U OKPY>KaoIlEel NMPUPOIHON Cpeibl; MOHUMAHUE Bpena (ONacHOCTH)
BO3/ICICTBUS Ha KMBBIE OPTAHU3MBI OIPENIEICHHBIX BEIIECTB, a TAKXKE CIIOCOOOB
YMEHBILIEHUST W TPEAOTBpAIlEHUs WX BPEIHOTO BO3JCHCTBUS; IMOHHUMAaHHE
3HAYEHUSI )KUPOB, OEJIKOB, YIIIEBOJOB JUIsl OpraHU3Ma 4eJIOBEKa;

® BJAJCHUE OCHOBAMU XHMHYECKOW TIPAaMOTHOCTH, BKIIIOYAIOIIEH yMeHue
NpPaBUIBHO HKCIIONb30BAaTh W3YUYEHHBIE BEIIECTBA M MaTepuaibl (B TOM YHCIIE,
MUHEpaJbHbIe YIAOOPEHHS, METaUlbl W CIUIaBbl, MPOIYKTHl TMepepabOTKu
IPUPOJIHBIX UCTOYHUKOB YTJIEBOJ0POIOB (YTJIsl, IPUPOIHOTO ra3a, He(TH) B OBITY,
CEJIbCKOM  XO34HCTBE, Ha NPOU3BOJACTBE; YMEHHE MPHUBOJIUTH IMPUMEPHI
IPABUJIBHOTO MCIIOIb30BaHMSI U3YUEHHBIX BEILIECTB U MATEPHAJIOB,;

® YMEHHE YCTaHaBJIMBATh CBS3M MEXIY PEaJbHO HAOJIOJaeMbIMM XUMHUYECKUMU
SBJICHUSIMU U MPOLIECCAMHU, MPOUCXOALUIMMH B MAKpO- U MUKPOMUPE, OOBSICHATD
NPUYUHBI MHOTOOOpa3us BEIECTB; YMEHUE MHTETPUPOBATh XUMHUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTIUX y4€OHBIX MPEIMETOB C OMOIIbIO NIEAArora;

e @peiacTaBieHHE O cepax NpPoPecCHOHATBHON AESATENBHOCTH, CBSI3aHHBIX C
XUMUEH W COBPEMEHHBIMM TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHUKEHUSX
XMMHUYECKON HAyKW; HaJU4Me OIbITa pabdOThl C pa3jIMYHbIMM HCTOYHUKAMU
uHbpopMalluu MO XUMHUM  (HAydHO-TIOMYyJIsSIpHAsh — JIUTEpaTypa, CJIOBapH,
CIPaBOYHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha aJITOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBAaTh MH(POpPMAIMI0 O BEIIECTBAX, HUX MPEBPALIECHUSAX U IMPAKTUYECKOM
IPUMEHEHUHU.

TpeGoBanus K MpeIMETHBIM Pe3yJIbTATAM OCBOCHHMS Y4eOHOIro mpeaMera
«XHuMH», pacnpeaeeHHbIe 10 roxaM 00y4yeHust

Pe3ynpTaThl mo rogam (GOpMYIMPYIOTCS IO OPUHIMUIY J00aBJIEHHUS HOBBIX
pe3yJbTaTOB OT roja K rojay, Y€ Ha3BaHHbIE B MPEIBIAYIIMX TOAAX IMO3ULUHU, KaK
[IPaBUJIO, TOCIIOBHO HE MOBTOPSIIOTCS, HO YUYUTBHIBAIOTCS (PE3YJIBTAThl OYEPETHOTO roAa
[0 YMOJYAHUIO BKJIIOYAIOT PE3YJIbTAThl MPEAbLAYIIHX JIET).

8 KJIACC

pPacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHITHM: aToOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHAS), BaJCHTHOCTh, OTHOCHUTETbHAs aTOMHAasi W MOJIEKyJIsIpHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAST Macca, MaccoBas JOJII XUMHYECKOTO DJICMEHTA
B COCIAMHEHWH, MOJISIpHBIM 00BEM, OKCHJA, KHUCJIOTa, OCHOBaHHUE, COJb,
NEKMPOOMPUYAMETLHOCMb?,  CTENIEHb  OKHMCJIEHWs,  XMUMHMYecKas  peaklus,
Kiaccu(UKAIUs pEeakIuii: PEaklud COCAUHEHUS, PEaKIMH PAa3JIOKEHUS, PEaKIIUU
3aMelIeHus], peakIiMi 0OMEeHa, 9K30- U SHJA0TEPMUUCCKUE PEAKIIUN; MeNn1080U dhpexm
peaxkyuu, SIpO aTOMa, DJICKTPOHHBIN CIO0W aToMma, aTOMHasi OpOHTallb, paauyc aToma,

XUMHYCCKasa CBA3b, IIOJLIPHAA W HCIIOJIAPHAA KOBAJICHTHAA CBA3b, HOHHAA CBA3b, MOH,

2 3).'(601: " fajiec€ KypCuBOM 0003HaYarOTCA IUIAHUPYCEMBIC MPEAMCETHBIC PE3YJIbTAThl, KOTOPBIC MOT'YT OBITH NOTCHIUAJIBbHO
JAOCTUTHYTbL 06y‘Ia}OHII/IMC$I C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (IPOLICHTHAsT KOHIIEHTpalus) B
pacTBoOpE;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYCCKHUX IMOHATHH (cM. m. 1) u
MPUMEHATH 3TU MOHATHS MIPY ONMCAHUM BEILIECTB U UX MPEBPAICHHUI;

HCIIOJIb30BaTh XUMHUYECKYH0 CHMBOJIMKY JUIS COCTaBJCHUS (OpMys BeIIECTB,
MOJICKYJISIPHBIX YPaBHEHHN XUMHYECKUX PEaKIIMii, 2JICKTPOHHOTO OajlaHca;

OTPENICNIATh BaJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COSAMHEHUSX; CTCIIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACsiCHUs, B TOM
YUCIIE€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coenmMHEeHM 10 (opMmysiaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAs W HWOHHAS) B
HEOPraHUYECKUX COCIMHEHHUSX;

MMETh TMPEACTABICHUE O CUCTEME XUMHYECKUX 3HAHWUM, YMETh C ITOMOIIbBIO
YUYUTEIS MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHUW, JJISl YCTAHOBJICHHS B3aMMOCBSI3HU
MEXKTy U3YYECHHBIM MAaTEPHAIOM M TIPH TOJYYEHUH HOBBIX 3HAHUM, a TaK)Ke MpU paboTe
C HCTOYHHKAMHU XHMHYecKoW wuHopMamuu. OpHEHTUPOBATHCA B TMOHATHIX U
oTiepUpoOBaTh UMM Ha 0a30BOM YPOBHE, IPUMEHSTH MPHU BBIMOJHEHUH YUY€OHBIX 3a/JaHUM
U pPEIICHUHM PacYEeTHBIX 3aJlay ¢ OMOpPOH Ha aJrOpUTM yYEOHBIX NEeUCTBUN H3y4YCHHBIC
3aKOHBI M TEOPUU: 3aKOH COXpaHEeHUA Macchl, [ lepuoanueckuit 3akon [{.1. Menneneena,
3aKOH NOCMOSIHCMBA COCmMasa, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISIpHAs TEOpHs.
CooTHOoCcUTh 0003HAYCHUS, KOTOphIe MMEIOTCs B Tabmuie «llepuoamdeckas cucrema
xuMmudeckux osneMeHToB [[. WM. MeHngeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHUMHYECKHUX DJJIEMEHTOB (COCTaB M 3apsii fAjpa, oOlIiee YHCIIo
AJIEKTPOHOB U PACHPEACIICHUE UX MO AJIEKTPOHHBIM CJI0SIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJEMEHTHI, HEOPraHUYeCKHEe BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Y4YacTBYIOIIMX B PEaKIMU BEILIECTB, IO
TEII0BOMY 3(PheKTy, M0 U3MEHEHUIO CTEIEHU OKHUCJICHUS XUMHUYECKUX AJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPXKIas ONMUCAHUE MPUMEPaAMU MOJICKYJISIPHBIX YpaBHECHUMN
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIMM C OIIOPOM HA CXEMBI,

MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTABa U CTPOECHHS;
BO3MOYKHOCTH MPOTEKAHUSI XMMUUYECKUX MPEBPAIICHUNA B PA3IMYHBIX YCIOBUSX IMOCIIE
MIPEABAPUTEILHOTO 00CYKICHUS C Ie1arorom;

BBIUYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChbl BEILECTB;
MAaCCOBYIO JIOJI0O XMMUUYECKOTO 3JIEMEHTa Mo (PopMysie COCIMHEHUS, MACCOBYIO JIOJIIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKOW PEAKIUU C
OIIOPOW Ha aJTOPUTM;

MPUMEHSATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON JIESITEIbHOCTH — aHallu3 U

CHUHTE3, CpaBHEHHE, 0000IIeHre,CUCTeMaTH3allusl, KJ1accuuKalys, BbISBICHUE
MPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUs CBOMCTB BEIIECTB U XMUMHYECKUX
peakinii, €CTeCTBEHHO-HAYYHBIC METOJbl TO3HAHUS — HAONIONCHUE, W3MEPCHHE,

MOJIETTUPOBAHUE, IKCIIEPUMEHT (peanbHblil U MblCJIeHHbI) TIO] PyKOBOJICTBOM I€/1arora;
CJIeIOBATh MpaBUJIaM TOJIb30BAHUS XMMHUYECKOM MOCYA0M U TaO0paTOPHBIM
000OpyZ0BaHUEM, a TAKXKE MPaBHJIaM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
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WHCTPYKITUSIMU TI0 BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMUYECKHUX OMBITOB IO MOTYYEHUIO U
COOMpPAaHMIO Ta3000pa3HBIX BEIIECTB (BOJAOPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMpEIETEHHON MacCOBOM J10JIeH pacCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
IPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHMIO PACTBOPOB IIEJIOYEH U
KHUCIIOT C TOMONIBI0O HMHIUKATOPOB (Jlakmyc, (eHondTanenH, METWIOpaHX H J1p.),
MOJTBEPKAAIONIUX KauyeCTBEHHBIH COCTaB HEOPTraHWYECKHUX BEIIECTB (KaueCTBEHHBIC
pEaKIMK Ha UOHBI) O] PYKOBOJICTBOM I1€/1arora.

9 KJIACC

PacCKphIBATh CMBICI OCHOBHBIX XWMHWYECKUX MOHSATHN: XUMHYECKUU 3JIEMEHT,
aToOM, MOJIEKyJa, WOH, KaTUOH, AHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJIEHWS, XUMHYECKAs PEAKIHUS,
XUMUYECKasl CBSI3b, Menn08ou 3¢ghghekm peaxyuu,Moilb, MOJSPHBIA 00BEM, pacTBOD;
3JIEKTPOJIMTBI, HEJICKTPOJIMUTHI, 3JEKTPOJIATHYECKAS AUCCOLUUAIMSA, PEAKIIMA MOHHOTO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagnogecue, oopamumvie u Heobpamumole peakyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKUCIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUIOTpONus, aM(OTEPHOCTb, XUMHUYECKasi CBs3b (KOBaJEHTHAas,
MOHHAs, MeTaJUIMYecKas), KpUCTaJUIMUecKasi peni€TKa, Koppo3us Memanios, CHIa8bl;
CKOpOCMb  XuMudeckol peakyuu, TpeaenbHo pomyctuMas koHieHTpanus (ITJK)
BEILIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUCCKHX MOHATHH (cM. 1. 1) u
MIPUMEHATH 3TU MTOHATHS IPHU ONMMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJI30BaTh 3HAKU M CUMBOJIBI JIJIs1 (PUKCAIIMU PE3yIbTaTOB HAOJIOJACHUM,
cocTaBlieHUs] (pOpMyJT BEILIECTB M YpaBHEHUW XUMHUUECKUX DPEaKIIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyueckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHHI M COJICH B BOJIC JIJIs1 BHITIOJTHCHUS 33/ IaHHI.

ONPEAENATh BAJECHTHOCTh U CTEIEHb OKHUCIIEHUS XMUMUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PA3JUYHOIO COCTaBa; IPUHAIJIEKHOCTh BELIECTB K OIPEACIEHHOMY
KJIACCY COEJMHEHUH C OIIOPOM Ha ONPEAEIIEHNUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKON CBsi3M (KOBaJEHTHAs, HMOHHAsA, META/UIMYeCKas) B HEOPTraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMysie; XapakTep Cpenbl B BOJIHBIX
pacTBOpax KHCIOT W INEJIOYEH, mun KpUCmaiiudeckou peumeémKu KOHKPEmHO20
geujecmaa,

packpeiBath  cMmbichn  Ilepumoamueckoro 3akona .M. MenneneeBa wu
J€MOHCTPUPOBATH €TI0 MOHUMAHUE: ONUCLIBAMb U XapaKmepu3o6ams TabINIHYI0 Gopmy
[Teppoanyeckoil CUCTEMBbI XUMHUYECKHUX OJJIEMEHTOB: pa3ivyaTh IOHSITUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodounas noiarpynna (b-rpynma)», mManbsie U Oosbline
NEePUObL; coOmHOCUmMsb 0003HAUEHUS, KOTOPhIE UMEIOTCS B MIEPUOIUYECKON Tadnuiie, ¢
YUCJIOBBIMU XaPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YrciIo JIEKTPOHOB M PACIIPEACIICHUE UX TI0 JIEKTPOHHBIM CIIOSIM);
00bsCcHAMb O0IINEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKUX DJIEMEHTOB U
MX COCIMHEHUM B Mpeenax MaJlblX IEPUOJ0B U TJIABHBIX MOArPYIN ¢ YYETOM CTPOCHUSA
HX aTOMOB;

KIacCU(PUIMPOBATh XUMUYECKHAE DJIEMEHTBI, HEOPTraHWYECKHE BEIIECTBA,;
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XUMHUYECKUE peaKIUu (0 YKCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BELIECTB, I10
TerioBoMy 3G (eKTy, M0 U3MEHEHUIO CTETICHEeW OKUCIICHUS XUMHUYECKUX 3JIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKTepU30BaTh (OMHUCHIBATH) OOIIME M CHEIU(UISCKIE XUMHUISCKHE CBOMCTBA
BEILIECTB PAa3JUYHbIX KJIACCOB, MOATBEPKIAsl OMHMCAHHE MPUMEPAMHU MOJIEKYJISIPHBIX H
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUHI C OIIOPOU HA CXEMBI;

COCTABJISITh YPABHEHMS AJIEKTPOJIUTHUECKON JMCCOLMALNUA KUCIOT, IIEI0YeHd U
COJICH; TOJHBIE M COKpAIlEHHBIE ypaBHEHHUS DPEAKIMil MOHHOTO OOMEHa; ypaBHEHUS
peaKLnii, TOATBEPHKAAIOIINX CYIIECTBOBAHUE T€HETHUECKOW CBSA3M MEXKIY BEUIECTBAMU
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuin
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITUX PeaKluid;

IIPOTHO3UPOBAaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH TPOTEKAaHHUsI XHMHUYECKUX IIPEBpALICHUN IIOCJIE IPEABAPUTEIBHOIO
00CYXKIEHHUsI C TIEAarorom;

BBIYHCIIATh OTHOCUTENbHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHYECKOr0 3JeMeHTa Mo (HOpMyJie COSTUHEHHUS; MAaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUEThl MO YPABHEHHUIO XMMHUYECKOM PpEaKIMH C
OTIOPOM Ha aJNTrOpUTM;

CJIEIOBaTh NPABWJIAM IOJIb30BAHUS XMMHYECKOM MOCYI0H M J1abopaTOpHBIM
0o0Opy/IOBaHUEM, a TaK)KE IpaBUiIaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU MO BBIIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOITYYECHHIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKLUWH, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB Pa3IuYHbIX
BEIIECTB: pACO3HABATh ONBITHBIM MyTEM XJIOpUA- OpomMuA-, HOauA-, KapOoHart-,
pocdar-, cunmkar-, cyabpar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHUS M HOHBI U3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPIaHUYECKUX BEILIECTB;

NPUMEHATH OCHOBHBIE OMNEPALMH MBICIUTEIBHON JEATENBbHOCTH — aHaIU3 M
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3ALINIO, BHISIBIIEHUE TPUYMHHO-CIICCTBEHHbBIX
CBsI3€M — U1 U3yUEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIMI; €CTECTBEHHO-HAYUHbIE
METO/1bI TO3HAHUS — HAOIOACHHE, U3MEPEHNE, MOAEIIMPOBAHNE, SKCTIEPUMEHT (PeaIbHBIMI
Y MBICJICHHBIN ).
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TEMATUYECKOE INTAHMPOBAHUE

TemaTnyeckoe MIaHUPOBAHUE U KOJIMYECTBO YaCOB, OTBOJIUMBIX HA OCBOEHUE KaXKOW TEMbI YHEOHOTO MpeaMeTa « XUMHUSD)
[IpumepHOIl amanTUPOBAHHON OCHOBHOUM 0Opa30BAaTENBbHOM MPOTpaMMbl OCHOBHOTO OOIIET0 OOpa30BaHMS OOYYAIOUIUXCA C
3aJIepP’)KKOM IICUXUYECKOTO Pa3BUTHA, B LIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszzesioM IlpumepHoii pabouell mporpaMmsl
y4eOHOro npeaMera « XuMUs» OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [1pu stom Opranuzanus
BIIpaBE camMa BHOCHUTb H3MEHEHHS B COJEpKAHUE M paclpeleleHue ydyeOHOro marepuana Mo ToaaMm oOy4deHHs, B
MOCJIE0BATEIBHOCTh U3YYEHHS] TEM U KOJUYECTBO YAaCOB HAa OCBOEHHUE KaKJIOM TEMbl, ONPEICIIEHUE OpraHU3alMOHHBIX (HOpM
oOyueHuss U T.. OOOCHOBAHHOCTh JAaHHBIX M3MEHEHHM ompenensercs BblOpaHHBIM oOpa3oBaTelbHOM opranuzanuedt YMK,
VMHAUBUAYAIbHBIMU TCUXO(U3UUECKUMU OCOOEHHOCTSAMHU KOHKpeTHBIX oOydaromuxcst ¢ 3[IP, creneHbl0 OCBOEHHOCTH HMH
y4eOHBIX TEM, PEKOMEHIALUSIMH 110 OTOOPY U aJanTaluKi y4eOHOro MaTepuasa o XUMHUH, NpeacTaBleHHbIMU B [losicHUTENbHOM
3aIMCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOTO IMJIaHUPOBaHUs il oOydaromuiics ¢ 3I1P: mepBslii npeanoaraet
OCBOCHHME ITPOrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOX — B OTJEIBHOM KJIACCE.

1-if BApuaHT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeMsI

8 KJIACC

(2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMsI)

MpumepHble Tembl, OcHOBHOE cogeprKaHue OCHOBHbIEe BUAbI AEATE/NIbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammel,
M KO/IMYECTBO 4acoB.,
OTBOAMMOE Ha X U3ydYeHUe

Pa3nen 1.IlepBonauanbubie xumudeckue nousitusi (20 q)
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Tema 1. XuMusA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOM AeATEeIbHOCTU
YyeJI0OBEKa

(54

[IpegMeT xuMUU. Posib Xumuu 8 H#U3HU 4Yes08eka. Xumusi 8
cucmeme Hayk. Memoduvl NnO3HAHUS 8 XUMUU.

Tesna u BewecTBa. PU3nyecKre CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BelecTBa U cMecu. Cmocoobl
paszeneHus cMeceil. Pu3nvecKre U XUMUYECKUE SIBJEHUS.
[Ipu3HakKu U yCI0BUSA NIPOTEKAHUA XMMUYECKUX peaKLUi.
3HAKOMCTBO C IpaBUJIaMH 6€30aCHOCTH U MPUEMaMH paboThI B
XUMHYeCKOH JJabopaTopHu.

JleMOHCTpanumn

1. JlaopaTopHoe 060pyZ0OBaHue.

2. Pazsin4yHble BUABI XUMUY€ECKOH NOCYAbI.

3. 06pasubl BellecTB.

4. Cioco6xl pasfiesieHus cMecel (GuUabTpoBaHMe, BbIapUBaHUe,
JUCTUILISALMSA, XpoMaTorpadusi).

JlaGopaTopHble U IPAaKTU4YeCKHe PaGoThI

Jla6opamopHbie onbimbl:

Onurcanne GpU3NYECKUX CBOUCTB BELIECTB.

PaspneneHue cMecH C IOMOIIbIO MarH1Ta.

IIpakmuueckue pabomul:

Ne 1. JlabopaTopHOe 060py/i0BaHHE U TPHUEMbI PAGOTHI C HUM.
[IpaBusia 6e3omacHoOM paboThl B XUMHYECKOH JJTaGopaTOpHH.
Ne 2. OuncTKa 3arpA3HEHHOM NOBapeHHOM conm
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PackpbIBaTb CMbIC/ U3y4aeMbIX TOHATHH C IOMOLIbIO eAarora.

PackpbIBaTb poJib XUMHH B IPUPO/JIE U XKU3HU YEJIOBEKA, €€ CBSA3b C JPYTUMU
HayKaMH.

Pazsin4yaTh YUCTbIE BELeCTBAa U CMECH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpe/iesIeHHUs.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUSI.

CiieoBaTh NpaBUJIaM M0JIb30BAHUSI XUMUUECKOH NOCY/[0M U J1ab0paTOPHBIM
060py/JOBaHUEM, A TAKXKE IPABUJIaM 00palleHHs] C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PAGOT NOJ,
KOHTpOJIEM [IeAarora.

[l1aHMpOBATh U MPOBOAUTD XMMHUYECKHH IKCIIEPUMEHT 10 U3Y4YeHHIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BeLeCTB, CIOCOG0B pas/ie/lieHUsl cMecel
BeLeCTB 10/, PyKOBO/ICTBOM IleJiarora ¢ 06Cyx/ieHleM IJlaHa paboThl.

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce
HCCJIel0BaTeNbCKOH J1eITeIbHOCTH HayYHO-MOMYJIAPHYIO0 JINTePaTypy
XMMHY€ECKOI'0 COJlepKaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa no/,
PYKOBO/ACTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHYThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbIH NOHATUHHBIN annapaT Kypca XMMUH



Tema 2. BemectBa
U XUMHYeCKHe peaKuu
(154)

AToMbI ¥ MoJIeKyJIbl. XUMHUY€eCKHeE 37IEMEeHThI. 3HaKH (CUMBOJIbI)
XUMHYECKHUX 3J1eMeHTOB. [IpocThle U CJIOXKHBIE BelllecTBa.
ATOMHO-MOJIEKY/ISIPHOE YieHue.

Xumuueckasi popmyJia. BaleHTHOCTb aTOMOB XUMHUECKUX
3JIeMeHTOB. 3aKOH NOCMOAHCMBA COCMA8a 8euecms.
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCHTeJIbHAsI MOJIeKyIsipHas
Macca. MaccoBasi 1011 XMMU4Y€eCKOT0 3JIeMeHTa B COeJUHEeHHH.
dusnyecKkre U XMMUYeCKHe ABJIeHU. XMMUYecKas peaKiusl.
[Ipu3Haku U ycl0BUA NPOTEKaHUs XUMHUYECKHUX PeaKIHi.
XUMHUYecKHe ypaBHeHHs.

Tunbl XUMUYECKUX peaKLUH (coeJMHEHMS, PA3/IOXKeHUs,
3aMelleHus1, 06MeHa).

3aKOH COXpaHeHHs MacChl BellleCTB.

M. B. JlomoHOC08 — y4éHblil-IHYUKA0Neducm.

AemoHcTpauumn

dusnyeckue sBIeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIeHHe U
KOH/ZIEHCALUS BOABI U T. [1.).

XuMHuyeckue siBeHUs (TopeHue CBeUH, pasjioKeHHe caxapa,
B3aUMO/JIEWCTBHE CEPHON KUCJIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa Meau(ll), B3aumoeiicTue xesesa ¢
cepoii, B3auMoelcTBUe xkeJse3a ¢ pacTBopoM cosu Meau(11)).
OnbIT, MJIIOCTPUPYIOLIMHN 3aKOH COXpPaHEHHUS MacChl.

NabopatopHble 1 NpakTUYeckue paboTbi

Jla6opamopHbvie onbimbl:

[Ipumepsl UsHYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKa, TassHUE
nbJa).

[IpuMepbl XMMHUYECKUX ABJEHUH (IPOKaJIMBaHUe MeJHON
MPOBOJIOKH, B3aHMO/I€MCTBHE MeJia C KUCJIOTOH).

Mopesi aTOMOB U MOJIEKYJT

MpakTnueckaa pabota Ne3 MNMpusHaKku NpoTeKaHUA XMMUYECKUX
peakumi

BbiyucneHusi

—_— OTHOCPITeJIbHOfI MOJIeKyJIHpHOﬁ MacCChbI BELIECTB;

— MaccoBOH A0JIM XUMHUYEeCKOro 3JieMeHTa I10o (bOpMyJIe
CoeHEeHHUH.

[IpyMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl I03HAHUA (B TOM 4YHC/Ie
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHBIE OTlepaluu
MBICJIUTE/ILHOU J1eITE/IbHOCTH (CpaBHEHUE, KIaccupUKaLU) A1 U3YyYeHUSs
BELIECTB U XMMHUYECKHUX PeaKIHi C OOpOoi Ha aJITOPUTM HJIH CXEMY.

PacKpbIBaTb CMbIC/ U3yYaEMBIX IOHSATHHI U 3aKOHOB U IPUMEHSTh 3TH NOHSTHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALEHUH ¢ 0NOPOii Ha IJIaH U
KJII0Y€eBBbIE CJIOBA.

PazsnyaTh GU3NYECKHEe U XUMUY€ECKHUE IBJIEHUS, 00BSACHATD UX CYLIHOCTDb C TOYKH
3peHMsi aTOMHO-MOJIEKYJISIPHOTO YYE€HHUs C OTIOPOH Ha ONpe/ie/IeHUs U CXEMBI.

OnpefensiTh IPU3HAKU XUMUYECKUX PeaKLMH, YCI0BUs UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMHUYECKHUX sIBJeHUH C TOUYKU 3peHus
aTOMHO-MOJIEKYJIIPHOT'O YY€HHS C UCI0JIb30BAaHUEM BU3yabHOM ONOPBI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YHC/Y U COCTABY pearupyrouimux 1
06pa3yoLIMXCs BEIEeCTB) C ONIOPOH Ha CXEMBI.

CocTaBasATb GOPMYyJibl GMHAPHBIX BELIECTB 110 BaJI€HTHOCTH U ONpPeJe/sATh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha a/IFOPUTM y4eOHbIX
IEeUCTBUMN.

PaccTaBiATh K03 OUIMEHTHI B ypPaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOpOi Ha
aJITOPUTM YYEOHBIX JeHCTBUIM.

Crie0BaTh IpaBHUJIaM M0JIb30BAHUSA XUMHUYECKOH ITOCYZ0H U JaGOPaTOPHBIM
060pyZi0BaHHEM, a TAKXKe ITPaBUJIaM 00pallleHHs C BellleCTBaMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BbINOJHEHUIO JTa60PAaTOPHBIX XUMUYECKUX OIBITOB MO/
KOHTpOJIEM Nle/iarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 33JaHUH U B Tpoliecce
HCCJIEZl0BATENbCKOH JIeATENbHOCTH
HAyYHO-IMIONYJIIPHYI0 JINTEPATYPy XMMHUUECKOT0 COZlePXKaHus, CTpaBOYHbIe
MaTepuasbl, pecypcbl MHTepHeTa o; pyKOBO/CTBOM IeJjarora.

BeIcTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
MHGOpMaIHI0 U3 y4ebHMKA U CTPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
WCII0/1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XMMUH

Pa3ge 2. BaxxHellMe npeACcTaBUTE/IM HeOpraHu4eckux Bemects (30 4)
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Tema 3. Bo3gyx. Kucnopoga.
MoHATHe 06 oKcuaax

(54)

Bosayx — cMech rasos. CocTaB Bo3yxa.
Kuciopos — 3jileMeHT ¥ IpocToe Belle-
cTBO. 030H — aA/10mponHas Moougukayusi Kuca1o0pooa.

Haxox/ieHHe KUC10poJa B pupoje, GU3nuecKre U XUMUYEeCKHe

CBOMCTBA (peakLuM OKUCJIeHUs, TopeHue). Yca10BUs
BO3HHKHOBEHMs U NpeKpalieHus ropeHus. [lonaTue

06 OKCHAX.

Cnocobbl noayyeHus Kucaopoda 8 1abopamopuu u
npomvluwieHHocmu. [lpumeHeHue kucaoposa. Kpyrosopor
KHCJI0pOJia B IPHUpO/Je.

Tensnosoil agpdhekm xumuueckoli peakyuu, noHsmue o
MepMoXuMu4eckoM ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmb, y204b U MemaH). 3azpsi3HeHUe 8030YXa,
cnocob6sl e2o npedomepaweHus. YcuaeHue napHUK08020
agppexkma, paspyuieHue 030H08020 CAOSL.

AemoHcTpauumu

B3aumogerictBre dpocdopa, cepbl U KeJie3a ¢ KUCJI0POI0M
(BO3MOXKHO UCMOJIb30BAaHKE BU/IE0O0MBITOB).
OnpejesieHre COJlep>KaHUS KUCIOPO/a B BO3AYXeE.
OHblTbl, JAEMOHCTPpHpPYHOILIHeE YC/IOBUA BOSBHUKHOBEHHUA U
npeKpalieHus TOpeHuUsl.

NabopatopHble 1 NpakTUYeckue paboTbi
Jla6opamopHbwlil onbim:

O3HaKOMJIEHHE € 06pa3LaMyi OKCH/IOB.
IIpakmuueckas paboma:

Ne 4. TlonydyeHue KUCI0pOJa, U3YYEHHUE ero CBOMCTB.

BbiyucneHusi
— MOJIEKyJIHpHOﬁ MacChbl KHMCJIOpOJa U 030Ha HAa OCHOBaHUHU
ATOMHOI MacChl XMMHYECKOT0 3JIeMeHTa
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PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATHH U IPUMEHATD 3TU MOHATHUSA NIPU
ONMCAHUU CBOMCTB BEILECTB U UX NPeBPaLeHUH C UCII0/Ib30BAaHUEM ONOPHbIX
CJIOB U KJIUIIE.

XapaKkTepu30BaTh (ONUCBIBATB)C ONOPOIL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/lyxa, pU3NYECKHEe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
€ro MoJiy4eHusi, IpUMEeHEHHWE U 3Ha4eHNe B IPUPO/Ie U XKU3HU YesI0BeKa.

CpasHusamb peakyuu 20peHust U Me0/1eHHO20 OKUC/AEHUSl C TIPeBapUTENbHbBIM
06CyKJeHUEM IapaMeTPOB CPaBHEHMUS.

Co6upaTh NpUGOPHI [Jis MOJIYIEHUS KUCIA0POa (BBITECHEHUEM BOJIbI U
BO3/yXa).

Pacno3HaBaThb ONBITHBIM TyTEM KUCI0POJ N0/ KOHTPOJIEM Ilefiarora.

Hcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsl COCTaBJIeHuUsI GOPMYJI BELECTB,
MOJIEKYISIPHBIX YPaBHEHUH XUMHUUECKUX PeaKIUH C yyacTHeM KUCJI0pOoJa.

OGBACHATD CYIHOCTD 3KOJI0IMUYeCKUX MP06JIeM, CBI3aHHBIX C 3arpsI3HEHUEM
BO3/yXa.

CrnesoBaThb NpaBUJIaM 6€30MacHON paboThI B JIJaGOPATOPHH IPU HCIOJIb30BaHUU
XUMHUYEeCKOH ITOCy/ibl U 060py0BaHUs N0 KOHTPOJIEM [Ie/Jarora, a Takxe
MpaBU/IaM 06palleHHs C TOPIOYUMH BelleCTBaMH B ObITY.

[ly1aHMpPOBATE M OCYIEeCTBIATh Ha IPAKTHKE XMMHUY€eCKHe IKCIIepUMEHTHI,
MPOBOAUTH HAbJIIOJeHUS, [leJIaTh BbIBO/bI 10 Pe3y/bTaTaM 3KCIIepUMeHTa M0J
PYKOBO/ACTBOM Ilefiarora.

YyacTBOBaTb B COBMECTHOH paboTe B IpyrIie.

Hcnonb30BaTh NP BEINOJIHEHUH yYeOGHBIX 3a/JaHUH U B IpoLiecce
HCCJIel0BATeNbCKOH J1eITeIbHOCTH HAayYHO-MOMYJISPHYIO JINTEPATypy
XMMHY€ECKOI'0 COZiep>KaHus, CIPaBOYHble MaTepHaJibl, pecypchbl MHTepHeTa noj,
PYKOBOZCTBOM IeJarora.

BbIcTpanBaTh pa3BépHyThble NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HbOpMAIHIO U3 yYeOHHKA U CTPABOYHBIX MAaTEPHAJIOB C OTIOPOi Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3yYeHHbIH TOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopoaga.
TloHATHE 0 KHUCI0TaX M COJISIX

(54)

Tema 5. KosimyecTBeHHBIE
OTHOIIEHMSA B XUMHUH

(44)

Bopopoa — asneMeHT U npocToe BellecTBo. Haxox/ieHue B
npupo/je, pusnyecKkre U XMMUYECKUe CBOMCTBA (Ha MpuMepe
B3aUMOJEUCTBHUS C HEMeTa/lJIaMH U OKCHU/IaMHU METAJIJIOB),
NpUMeHEeHUE, CNOCOObI NOYHeHUsl.

[ToHsAATHE O KUCJIOTAX U COJISX.

[emoHcTpauum

[losryyeHue, coGMpaHue U paclio3HaBaHUE BOAOPOA.
['opeHnue Bogopoaa.

B3aunmopeiicTBue Bogopoaa c okcugoM megu(1I).

Na6opatopHble u npaKkTMyeckue paboTbl
Jla6opamopHblii onbim:

B3auMo/elCcTBUE KUCIOT C METAJIIAMH.
IIpakmuueckas paboma:

Ne 5. [TosiydeHMe BOLOPO/A, U3yYeHHEe ero CBOHCTB.

BbiyucneHusi
— MOJ'IeKyIIﬂpHOfI MacCcChl BellleCTBa Ha OCHOBaHHH aATOMHOH
MacCChbl XUMHU4YECKUX 3JIEMEHTOB

KosinuecTtBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazpo. MosisspHbIH 06'bEM ra3oB. PacuéThl 10 XUMUYECKUM
ypaBHEHUSIM.

JleMoHCcTpanusa
06pa3sIbl BEMIECTB KOJNYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJIMYECTBA BELIeCTBa ras3a o ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00 BbEMY;

— 06'bEMOB ra3oB 110 ypaBHEHHIO PEaKIIMM Ha OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUM Ta30B
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PacKpbIBaThb CMbIC/I U3yYAEMBIX IOHATHHI U IPUMEHSITb 3TH NOHATUS NIPU
OINMCAaHUU CBOMCTB BEILECTB U UX MPeBPaLEeHUI.

XapakTepu30BaTh (OMUCHIBATh) GU3NUECKHE U XUMUYECKHE CBOUCTBA BOJOPO/a,
CIoco6bl ero MoJIydeHus], IpUMeHeHHe € ONOPOH Ha IJIaH, KPaTKYIO 3allHCh,
cxXeMmy.

Co6upaTb npu6Op JJ15 NOJYy4eHU BOAOPO/A C UCIOJIb30BaHHEM BU3yalbHON
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHU M XUMUUYECKUX PeaKIUH € yyacTHEM BOLOPOJA C
OIOPO¥ HA AJITOPUTM.

CrnenoBaThb MpaBuJIaM 6e30MacHOM paboThl B 1a60PAaTOPUH IPH UCI0JIb30BAHUHU
XMMHYeCKOH MoCy/ibl ¥ 060pyJOBaHUA M0/ KOHTPOJIEM Te/iarora., a Takxe
NpaBuU/aM o6pallleHHs C TOPIOYHMMH BellecTBAaMHU B ObITY

[ly1aHMpOBaTh M OCYLIECTBSATh HA MPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, Jle1aTh BBIBObI [0 pe3y/IbTaTaM 3KCIIepUMEHTA M0/
PYKOBOZCTBOM IleZjarora ¢ 06Cy>kieHHeM IlJIaHa paboThl, C UCII0JIb30BAaHUEM
KJIMLIE.

YyacTBOBaTh B COBMeCTHOH paboTe B rpymIle.

[I1aHUPOBATh U OCYLIECTBAATh Ha MPAKTHKE XUMUYECKHe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], ieJIaTh BBIBO/BI 10 pe3y/IbTaTaM 3KCIepUMEeHTa.

YyacTBOBaTh B COBMECTHOM paboTe B rpymnme

PackpbIBaTh CMBIC/ U3y4aeMbIX MOHATUH U IPUMEHSITh 3TH MOHATHS, a TaKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs] pacyéTHBIX 3aa4 C IOMOIIbI0
nezarora.

BBIYHCISATD MOJIIPHYIO Maccy BeIleCTB; KOJIMUeCTBO BelleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OOpoM Ha o6pasel], Ha GOpMyJIbl;

[IpoBOAUTE pacyéThI 10 YpaBHEHUM XMMHYECKUX PEAKLUH C OTOpOH Ha
o6pasel], aJITOPUTM yueOHbBIX IeUCTBUI: KOJIMYeCTBa, 06'bEMa, MacChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB UJIM IPOAYKTOB
peakIHH.

BbicTpauBaTh pa3BEépHYThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dopManio U3 yue6HHKa U CIPaBOYHBIX MAaTEPHUAJIOB, PAMOTHO HCI0JIb30BaTh
W3y4eHHbIH NOHATUHHBIN alnapaT Kypca XMMHUH € IOMOILbIO ejiarora.



Tema 6. Boaa. PacTBopsbl.
IloHATHE 06 OCHOBAaHMAX

(54)

BoJia, ee cocTaB, cTpoeHue, MoJsieKyJIbl. PU3HMYECKHE CBOMCTBA
BO/JIbL. AHA/IU3 U CUHMe3 — MemOoOdbl U3y4eHUsl Cocmasa 800bl.
XUMHUYECKHE CBONCTBA BOAbI

(pasJsioxkeHHe, peaKiiuy C HaTpUeM, OKCHIOM KaJIbLIKsl, OKCUJIOM
cepsol V.

CocraB ocHoBaHUH. [loHATHE 06 NHANKATOPAX.

Boda kak pacmeopumens. PacTBopbl. Pacmeopumocms geujecma
8 sode.

HacwlujeHHble u HeHacblueHHble pacmeopbl. MaccoBast A0S
BellleCTBa B pacTBOpE.

Posib pacmeopos e npupode u 8 xcusHu yesogeka. Kpyzoeopom
800b1 8 npupode. 3arpsi3HeHUe NPUPOJHBIX BoJ. OxpaHa

Y OYKCTKA IPUPOAHBIX BOJ,.

OemoHcTpauuu

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMO/eiiCTBHE BOAbI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BU/IEOMaTepHAIOB).

PacTBopeHHe BellecTB ¢ pa3JIMYHON pacTBOPUMOCTBIO.
WccnenoBaHue pacTBOPOB KUCJIOT U IeJI04€eH € IOMOLIbIO
WH/IMKaTOPOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

IIpakmuueckas paboma:

Ne 6. [IpurotoBsieHHe pacTBOPOB C Ollpe/ie/IEHHON MacCOBOM
JloJ1el pacTBOPEHHOIO BELECTBA.

BbiyucneHus
— C UCII0JIb3OBaHHWEM INIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NPHUMEHATDb 3TU NIOHATHUA NIPHU
ONMCAaHUU CBOMCTB BellleCTB U UX PEBpPAlleHUH ¢ TOMOIbIO [Te1arora.

XapakTepu3oBaTh pU3UUeCKHe U XUMUYeCKHe CBONCTBA BOJbI, €€ POJib KaK
pacTBOpHUTeJIS B IPUPOJHBIX MTpoLieccax ¢ ONOPOH Ha IJIaH U CXeMy.

CocTaB/ISITh YpaBHEHUsI XUMUUECKUX PEAKLUH C yYacTHEM BOJbI C OIOPOH Ha
cxemy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX P06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOJHBIX BOJ], CIOCO6BI OYMCTKHU BOJbI OT IPUMeECe, Mephl 110 OXpaHe BOJ,
OT 3arpsi3HeHU N0CJIe IPeABapUTENbHOI0 CTPYKTYPUPOBAHUA MaTepHraJa.

HﬂaHI/IpOBaTb " OCYyLIEeCTBJIATb HAa NIPAKTHUKEe XUMUYECKHEe IKCIIEPUMEHThI,
NPOBOAUTH HAbJIIO/IeHHUS, [ie/1aTh Bbl-

BO/bI 10 pe3yJIbTaTaM 3KCIIepUMeHTa 0/, KOHTPOJIeM Ne/larora, c
HCI0JIb30BAHUEM KJIHILIE.

CnenoBaThb MpaBuJaM 6e30MacHOM paboThl B 1a60OPAaTOPUH IPH HCI0JIb30BAHUHU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUSA 110/, KOHTPOJIEM IeJjarora.

[IpoBOANTE BBIYMCIEHHS C TPUMEHEHHEeM MTOHATHUS «MaccoBas [0J14 BelllecTBa B
pacTBope» ¢ onopoi Ha GopMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH YYeOHBIX 33JJaHUM U B IIpolecce
HCC/lel0BaTEIbCKOM AesiTeIbHOCTH HAy4YHO-TIOMYJISIPHYIO0 JIUTEepaTypy
XUMHUUYECKOT0 CoJlepKaHus, ClIpaBOYHble MaTepHuaJibl, pecypcel UHTepHeTa
MO/, pPyKOBO/CTBOM IeJiarora.

BreicTparBaTh pa3BEépHYThle MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 y1eOHUKA U CIIPABOYHbIX MATEPHAJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN alllapaT Kypca XMMHUH IOCJIe
NpeABapUTENIbHOIO CTPYKTYPHUPOBAHUA MaTepHasia



Tema 7. OCHOBHBbIE KJIaCChl
HeopraHu4ecKux
coeIUHEHUI

(114)

Knaccuduxanus HeopraHU4eCKUX COeJUHEHUH.

Okcuzpl: cocTaB, Kaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
am@omepHble, Hecoeobpasyrujue Ha npuMepe okcuda yesepoda
Il u okcuda azoma Il, HoMeHkKAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBmMe ¢ BOAOM, KUCOTaMW, LLLesIoYamMu).

OcHOBaHUS: COCTaB, K1accupukanus (1e0494 1
HepacTBOpUMble OCHOBAaHMSA), HOMEHK/IaTypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATypa, u3nyeckre
Y XMMUYeCcKHe CBOMCTBA (B3aUMOAENCTBHE C OCHOBHBIMHU
OKCHJIAMU COJISIMHU Ha IPUMepe COJITHON U CEPHOM KUCJIOT),
€noco6bl noayyeHusl. P ak THBHOCTH METAJLJIOB.

CoJsiu (cpenHMEe): HOMEHKJIATYPa, CNOCO6bI NOAYHEHUS,
B3aUMO/IeHCTBHE COJIEH C MeTa/lJlaMH, KUCJIOTaMy, 1eJI04aMHU U
COJISIMHU.

['eHeTHUeCcKas CBA3b MEXAY KJIAaCCAMH HEOPTaHUYECKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHE 06 aMPOTEpPHBIX
I'MIPOKCH/IAaX Ha IpUMepe [IMHKA U aTlIOMUHUA. XUMUYeCKHe
CBOMCTBA - B3aMMO/ieICTBHE C KUCIOTAMU U LeJI04aMHU.
PasJioxxeHue Npy HarpeBaHHUH.

OemoHcTpauuu

06pa3ubl HeOpraHMYeCKUX BellleCTB Pa3/INYHbIX KIaCCOB.
BsauMozelicTBHe pacTBOpa CEpHON KMCIOTHI C OKCUZ,0M
meau(ID).

Peakuyus HelTpain3ayuu.

BriTecHeHMe 0JHOr0 MeTaJljla IpyTMM U3 pacTBOpa COJIH.

NabopatopHble 1 NpakTUYecKue paboTbi

JlabopamopHble onbimui:

B3auMogelicTBUE KUCIOT C MeTa/lJIaMH.

[TostydeHe HepaCTBOPHUMBIX OCHOBaHHH.

B3anMopelicTBYe HepacTBOPHUMBIX OCHOBAaHUM C KUCJIOTaMHu.
Paznoxenue rugpokcuaa menu(ll) npu HarpeBaHuu.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KclleprMeHTa/IbHbIX 33/a4 10 TeMe «OCHOBHbIe
KJIacCbl HEOPraHUYeCKUX COeJMHEHUI».

BbiyucneHusi
— 10 ypaBHEHHUAM XUMHUYECKUX peaKuuﬁ

OmnpezeneHne OCHOBHBIX KIaCCOB HEOPTaHUUECKUX COEAMHEHMH M0 11abIIoHy.
CocraBieHHe CXeM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPTaHNUECKUX COCMHEHUH Ha
OCHOBE OIIPE/ICNICHUS.

CocrtaBnenne GopMys OCHOBHBIX KJIACCOB HEOPTAaHUUECKUX COCMHEHUH U Ha3bIBAHUE
UX 110 MEXIYHapOIHOH U TpUBHAIBHOW HOMEHKIIATYPE C HCIOIB30BaHUEM
OIIpEIENICHNUS 1 TaOJIMIBI PACTBOPHMOCTH.

KiraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEAM C OTIOPOI Ha
OIIPEIENICHNS, CXEMBI M TAOJIHILYy paCTBOPUMOCTH.

CocraBieHHe TaOIUIIBI TEHETHYECKUX PSJIOB B cXeMBbI «[ eHeTHdecKas B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHWIECKHUX COSIUHEHMIN I10]] PYKOBOICTBOM IIearora.
[IporHo3upoBaHKe CBOWCTB BEUIECTB HA OCHOBE OOIINX XUMHUYECKIX CBOMCTB
U3YYEHHBIX KJIACCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCIIOJIB30BAaHUEM
cxeMsl «['eHeTHYIecKas B3aHMOCBSI3b OCHOBHBIX KIIACCOB HEOPTAaHUIECKHUX
COeIMHEHHUII» MO PyKOBOJICTBOM IIE/Iarora.

CocraBieHHEe MOJISKYJISIPHBIX YPaBHEHUH peakIiii, WIUTIOCTPUPYIOIINX XUMHIECKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHl sl BEIECTB U3yYEHHBIX KIIaCCOB,
TPYIII, a TAKKe MOATBEP)KAAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MEXKLy HUMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaUECTBE 3pUTEIHHOM OMOPHI.

CocTaBieHre MONEKYIIPHBIX YPaBHEHHH PEeaKuii 10 cXeMaM C peBapUTEIbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Berancnenue no ypaBHEHHSIM XHMHUIECKHX PEaKIIMH KOJINIECTBa, 00bEMa, Macchl
BEI[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10
AITOPUTMY.

[TnarupoBaHne M OCYIIECTBICHHE HA TPAKTUKE XUMHIECKOTO SKCIIEPHMEHTA 1
HaOIIIOICHNS TI0]] PYKOBOACTBOM yIHTEIIS.

DopMypoBaHUE BEIBOAOB 10 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BaHUEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO ITEIAroTa 1 BBITOJIHEHNE MpaBHIiI 0€3011acHOit paboTH B
11ab0paTOPHH MPH MCIIOJIL30BAaHUHM XUMUUECKOH TOCY bl ¥ 000PYIOBaHNSI.
Hcrionp30BaHue MpH BHIOIHEHNH YIeOHbBIX 3a1aHHH U B ITponecce
HCCIIeI0BaTEIbCKOMN e TeIbHOCTH HayYHO-TIOMYJISIPHOM JINTEpaTypbl XUMHIECKOTO
COZIepKaHHs, CIIpaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeHIEe BEIOOpa
MOJ PYKOBOACTBOM ITI€arora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(popMaImio n3 yaeOHNKA U CIIPABOYHBIX MaTePHAJIOB, IPAMOTHOE HCIIOJIb30BaHUE
M3YYEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OIOPHBIX CJIOB, AITOPUTMA.

Paspen 3. [leprnoauyeckuii 3akoH u [lepuognyeckas cucreMa XUMH4YeCKHX 3/1eMeHTOB /I. U. MeHeneeBa.
CtpoeHue aTOMOB. XMMU4YecKas cBA3b. OKMC/INTEIbHO-BOCCTAHOBHUTE/IbHbIE peaKkuuM (15 u)
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Tema 8. NMeproanYECKUii 3aKOH U
MNepuopguueckas cuctema
XUMUYECKUX INeMEHTOB

A. U. MeHgene-eBa. CtpoeHune
atoma (7 4)

[lepBble NONBITKH KJacCHPUKALUU XUMUYECKUX 3/IeMEHTOB.
[ToHsiTHE O rpynnax CXOHbIX 3JIEMEHTOB (ILleJI04YHble U
11leJI04HO3€eMeJIbHble MeTaJlJIbl, FaJI0reHbl, UHEPTHBIE rasbl).
InemeHmol, Komopble 06pasyrom

amg@omepHble 0Kcudbl U 2uOPOKCUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cucrema
XMMHUYecKUx aeMeHTOB /I. . MeHnpesieeBa. [lepuo/pbl, rpynnsl,
noArpynnel. PU3nyecKuil CMbIC] MOPALKOBOT0 HOMepa
3JIeMeHTa, HOMepOB MepHo/a U IPyIbIL.

Ctpoenue aToMoB. CocTaB aTOMHBIX fiep. H3omonkil.
dnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX 060J109€K AaTOMOB NT€PBBIX
20 XxMMHYecKHX 371eMeHTOB [leproju4ecKoi CUCTeMBbI

J. U. MeHgeneesa.

XapaKTepHCTHKa XUMHUYECKOTO0 3J1eMeHTA I10 ero MOJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeneneeBa.

3aKOHOMEepHOCMU U3MeHEeHUsl C80LICM8 3/1eMEeHMOo8 MAbIX
nepuo0os u 2/1a8HbIX N0d2pynn 8 3a8UCUMOCMU 0M aMOMHO20
(nopsidkogoz0) Homepa.

3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoil cucmemol
XUMUYECKUX 3/1eMEeHMO8 0151 pa3eumusi HayKu U NpaKmuku.
/1. H. MeHdeneee — yuéHvlil, nedazoz u 2paxc0aHuH.

AemoHcTpauumn

KopoTkomneproaHas u JIMHHONEpHUOUAHAsA GOPMBbI
[lepronyeckoil cUCTEMbI XUMUUYECKUX 3JIEMEHTOB

. U. MeHpeneesa.

O3HaKoMJIeHHE C 06pa3I[aMU MeTAJIJIOB U HEMETAJIJIOB.

Na6opaTopHble u npakTuyeckue pabotbl

Jla6opamopHbwlil onbim:

B3anMozielicTBHE I'MAPOKCHAA [IUHKA C PACTBOPAMHU KUCJIOT U
miesi04ent
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PackpbIBaTh CMBIC/ TEPUOAUYECKOTO 3aKOHA N0/, PYKOBO/CTBOM Ie/Iarora.

[ToHuMaTh cylecTBOBaHUe TepUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKUX
3/IeMeHTOB (M3MeHeHHe paJjiyCcOB aTOMOB U 3JIEKTPOOTPHULATESbHOCTH) U UX
coelMHEHUH OT I0JIOXKeHUS B IepUOANYECKOH CUCTeMe U CTPOEHHsI aToMa C
HCI0JIb30BAaHUEM CXEM U TabJIuI.

YcTaHaBAIMBATD CBSI3b MeX/y M0JI0KEHUEM 3/IeMeHTA B [IepHOANYECKON CHUCTeMe
Y CTpOEHHEeM ero aToMa (CoCTaB U 3apsjA A4pa, obliee YUC/I0 3JeKTPOHOB U
pacrpejiesieHUe UX 110 3JIEKTPOHHBIM CJIOSIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTep U3MeHeHUsI CBOWCTB 3/1IEMEHTOB U UX COeJJUHEeHUH 1o
rpynnam u nepuojam [leproanyeckoil cucTeMbl € IOMOLIbIO NTeAarora.
XapakTepu30BaTh XMMHYECKHeE 3JIeMEeHThI IePBbIX TPEX IePHOA0B, KajIus,
KaJIbL¥sl 10 UX NoJioKeHUI0 B [lepuoguyeckoit cucteme /I. U. MeHeneeBa.

CnenoBaThb npaBuiaM 6e30IacHOM paboThl B JaGOPATOPUH IIPU UCTIO/Ib30BAHUU
XMMHYeCKOH Mocy/ibl ¥ 060py/J0BaHUsA 110/, KOHTPOJIEM NeJjarora.

BricTpanBaTh pa3BEépHyTble MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEpPHa/IOB, TPAaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0Cje
CTPYKTYPHUPOBaHUsA MaTepHaa C UCII0Jb30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe
CTPYKTYPHUPOBAaHUS MaTepHaJa, CIpaBouHble MaTepuabl ([lepuoguyeckyro
CUCTEMY XUMHUUYeCKHUX 371eMeHTOB /l. U. MeH/jes1eeBa, Tab 1M1y paCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJIeH B BOJie, 3JIEKTPOXMMHUYECKUH PAJ HANPSKEHU N
MeTaJlJIoB).

HWcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 3aZJlaHUH U B IIporiecce
HCCIeJ0BAaTe/IbCKOM 1esITe/IbHOCTH HAayYHO-NIOMYJ/IIPHYIO INTepaTypy
XMUMHUYECKOT0 COZlep>KaHMUsl, CIpaBOYHble MaTepHasbl, pecypcel UHTepHeTa Moj
PYKOBOJICTBOM Ilejarora



Tema 9. XumunuecKkas csssb.
OKucAuTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

IneKkmpoompuyameibHOCMb ATOMOB XUMHUY€ECKUX 3JIEMEHTOB.
XyuMuueckKasi CBsi3b (MOHHasi, KOBaJIEHTHAsI 0JIspHasi U
KOBaJIeHTHasl HEMOJISIpHAs).

CTeneHb OKHC/IEHHUS.

OKHcIMTeIbHO-BOCCTaHOBUTeIbHBIE peakuuu (OBP). [Iponeccs
OKHCJIEHHUS U BOCCTAHOBJIeHHUsA. OKUCIUTENN U BOCCTAHOBUTEJIH.

[emoHcTpauum
OKUCIUTEbHO-BOCCTAHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLuu pa3/oXeHUs, COeJUHEeHUSA

(2 u B Hezemto, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpPEMsI)

PackpbIBaThb CMbIC/I U3yYaEMBIX IOHATHH 0/, pyKOBOACTBOM IIeAarora.

OnpefensiTb BUA XUMUYECKOU CBSI3U B COEJUHEHHUH C UCIIOJIb30BAaHUEM CXEM.

OnpefensiTb CTeNEHb OKUCIEHUS] XHMUYECKOT0 3J1eMEHTA 110 popMyJie ero
coeJJMHEHUS C UCMOJIb30BaHUEM a/ITOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIEMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHHUS U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKIK 0
aJIrOpUTMy pa3bopa OKHUC/IUTENbHO-BOCCTAHOBUTEIbHOM peaKLHH.

Hcnonb30BaTh Npy BEINOJHEHUH yYeOHbBIX 3aZlaHUH TeKCTbI y4yeGHHKa 10cIIe

CTPYKTYpPHUPOBAHUs MaTepHaJia, CIpaBOYHble MaTepHabl (IEPUOJUYECKYIO
CUCTeMY XUMHUUYecKHUX 371eMeHTOB /l. . MeH/jes1eeBa, Tab MLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIEKTPOXUMHUYECKUH psJl HAllPsHKeHUH
METaJJIOB).

MpumepHbIe TEMDI,
packpbiBatowme AaHHbI pasgen
nporpammeil,

M KO/INYECTBO YacoB, OTBOAUMOE
Ha UX usyyeHue

OcHOBHOE cogepKaHue

OCHOBHble BUAbl AeATENbHOCTU
obyuarowmxca

Pazae 1. BemecTBo ¥ XMMHYecKue peakuuu (17 4)
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IloBTOpEHUME U yriyG/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[lepuoandeckuii 3akoH. [leproauveckas cucTeMa XUMHUYECKUX
asieMeHTOB /I. U. MengieneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B M3MeHEeHHU CBOMCTB XMMHUUECKHX 3/1eMEHTOB NePBBIX TPEX
NepUO/I0B, KU, KaJbLUA U UX

coeIMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepuoANYecKol CHCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuurkanys 1 HOMeHK/IaTypa HeopraHU4YecKHX BellecTB
(MexayHa-poJiHast U TpUBUAIbHAsA). XUMHUYECKUE CBOUCTBA
BellleCTB, OTHOCALIMXCS K pa3/IMYHbIM KJIacCaM HeOpraHU4YeCcKUx
coeIMHEHUH, UX TeHeTUYeCKast CB3b HEOPraHUYeCKUX Bell|eCTB.
CTpoeHue BelllecTBa: BU/Abl XUMHUYECKOU CBSI3U U THUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C80TICME 8eujecmea om ux
cmpoeHusl.

JleMOHCTpanumu

1. Mogeu KpHCcTa/lJIN4eCKUX PelléTOK HeOpPraHUYeCKHUX BellecTB.
2. KopoTkonepuoiHas 1 JJIMHHONIEpUOiHAsA GOPMbI
[leproanyeckod cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

J. U. MeHngeneeBa

XapaKkTepu30BaTh XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, Kaaus U
KaJIbIIsl [0 UX oJIoXKeHUI0 B [lepuoaudeckoii cucteme /l. U. MeH/iesieeBa ¢
OIOPO¥ HA AJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HeOpPraHUYecKHe BellleCTBa U3y4eHHbIX
KJIACCOB C OIIOPOM Ha CXeMY, TaGJIHIy PAaCTBOPUMOCTH.

OnucelBaTh 061IMe XMMUYeCKHe CBOMCTBA BelleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAAaTh CBOMCTBA IPUMePaMU MOJIEKYJISIPHBIX YpaBHEHUH
XUMHUYECKHUX PEAKIUH C OTIOPOM Ha CXeMY.

OnpezensaTh BUA XUMUYECKOH CBS3U U THUI KPUCTALIMYECKOH PeIéTKU
BEIECTBA C ONIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIeCTB B 3aBUCHMOCTH OT UX CTPOEHUS I0C/Ie
npe/iBapUTeIbHOr0 pasbopa.

BeicTparBaTh pa3BEépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
MHGOpMalMI0 U3 y4ebHMKaA U CIPAaBOYHbIX MaTEPHa/IOB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca XUMHUH.

Hcnonb30BaTh NpU BINOJHEHUH y4eGHBIX 33/JaHUH U B Ipoliecce
HCC/Iel0BaTeIbCKOM 1esITeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEepaTypy
XMMHUECKOT0 COlepPXKaHHus, CIpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
Mo/, PyKOBOACTBOM Ilefarora.

Tema 1. OcCHOBHbIE
3aKOHOMEPHOCTH
XUMHYECKHX peaKkuui
(44)

Knaccuduxanus XMMU4eCcKUX peaKMi 110 pa3/IMuYHbIM IPU3HAKaM
(o 4Mcay M cOCTaBY YYaCTBYOLIMX B pEAKLUH BEIECTB, N0
menso08omy aghekmy, no usmeHeHur0 cmeneHeli OKUCAEHUSA
XUMUYeCcKUX 3/1eMeHMos, N0 06pamumMocmu, no y4acmuro
Kamaauszamopa).

IK30- u 3HOOMepMuYecKue peakyul, mepMoxumMuyeckue ypagHeHusl.
IoHsimue o ckopocmu xumuyeckoii peakyuu. [loHssmue 0 20M02eHHbIX
U eemepozeHHbIX peakyusix. [lonsimue 06 o6pamumblx

U HeobpamMuMblX XUMu4eckux peakyusx. [lonssmue o XumMu4eckom
pasHosecuu. Pakmopbl, 8ausOUUE HA CKOPOCMb XUMUYECKOU
peakyuu u no1ojxceHue XUMU4ecKko20 pasHOBECUSL.
OKHCJINTENbHO-BOCCTAHOBUTE/bHBIE PeaKI[UU (371eKTPOHHBIN
0aJIaHC OKUCJINTENbHO-BOCCTAHOBUTE/IBHOM peakIun).

JleMoHCTpanumu

1. 3aBUCHMOCTb CKOPOCTH XUMHYECKOH PeaKI[MU OT Pa3/IMUHbIX
dakTopoB.

2. Bo3zelicTBHe KaTaaM3aTOpa Ha CKOPOCTb XMMUYECKOH peaKIHH.
3. [IpuMepbl HEOOGPATUMBIX U 06PATUMBIX peaKLUH.

4. CMellleHEe paBHOBECHUS] XUMUYECKOH peaKIHH.

Bwvruucaenus
— KOJIMYeCTBa BellecTBa, 00'béMa U MacChl peareHTOB WU
IIPOAYKTOB I10 YPABHEHUAM XUMHUYECKHUX peaKum?I

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHHI U IPUMEHSITh 3TH NOHATHS IIPU
OTHCAaHUU CBOHCTB Bell|eCTB U UX NpeBpalleHH .

KrnaccuouunpoBaTh XMMHYeCKHE peaKI[UHY [0 Pa3/IMYHbIM TPU3HAKaM.

YcTaHaBAMBaATh 3aBUCUMOCTb CKOPOCTH XUMUYECKOW peaKIUU OT Pa3TUIHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYUTEJIs.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHUH B
Pa3JIMYHBIX YCIO0BUSX MOC/Ie NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6alaHC peaKkLUU.

[Ipou3BOAUTH BBIUUCIEHUS IO XUMHYECKHUM YPaBHEHHUSIM I10 aJITOPUTMY.

BrIcTpanBaTh pa3BEépPHYThIe MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOM Ha
WHPOPMALUIO U3 YIeOHHUKA U CIPABOYHBIX MATEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN alapaT Kypca XUMHH 0CJIe
MpeJBApUTENbHOTO CTPYKTYPHUPOBAHUS MaTepHasa.

HWcnosib30BaTh NpHU BLINOJHEHUH Y4e6HbIX 3a/JaHUI U B Ipoliecce

UCCJIe/I0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHEeTa

InocJjie KOHCYyJIbTallhH C [IearoroM.
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TeMma 2. JsieKTpouTHYECKas
Aucconranusa. XuMnu4yeckue
peaknuu B pacTBOpax

(84)

Teopus 3/IeKTPOJUTUYECKON AUCCOLUALUU. DJEKTPOJIUTHI U
He3JIEKTPOIUThL. KaTHOHBI, aHMOHBIL. MexaHusm duccoyuayuu
geujecms ¢ pasAuvHsIMu gudamu xumuveckoll cesizu. CmeneHs
duccoyuayuu. CUNbHbBIE U CJIA0bIE 3J1EKTPOTUTHL

Peakunu HOHHOTO 0OGMEHa, YCI0BUs UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMH4YecKHe CBOMCTBA KUCJI0T, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsiTHE 0 rUpOJIH3E COJIEH.

KavyecTBeHHbIE peaKIMK HAa KATUOHBI

Y aHUOHBI : XJIOPUA-, 6POMUJ, UO3U/[I-, CYyIbdAT-, KApOOHAT-,
cumKaT-pochaT- aHUOHBI, TUAPOKCU/I-UOHBI KATHOHBI aMMOHMUS,
MarHus, KaJblius, aJllOMUHUS, KeJjie3a 2+, 3+, [IUHKa,
HNPUCYTCTBYIOLME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABIXKEHUE
VIOHOB B 3JIEKTPUYECKOM II0JI€.

ONBITHI, UJIIOCTPUPYIOLIYE NPU3HAKY TPOTEKaHUS peaKIui
MOHHOT0 06MeHa.

OnbITHI IO ONIpeie/IEHUIO CPEJbI B pacTBOpax cosiel (xaopuaa
HaTpus, Kap6oHaTa HATPHS, XJIOPH/iA IIUHKA).

JlabopaTopHble U NpaKTU4YeCKHe

pa6oThbI

JlabopamopHulii onbim:

Ne8Peakuyu HOHHOTO 06MeHa B pacTBOpax 3JIEKTPOJIUTOB:
cysnbdara meau(Il)

Y 1EJ104H, KapboHaTa HAaTPUs U COJITHOM KUCJIOTBI, peaKiius
HelTpanuzanuu Mexay rMAPOKCU0M KaJlvs U COJITHON KUCI0TOM.
Ne9. KauyecTBeHHble peaKumMm Ha MOHbI B pacTBOpe.

IIpakmuueckas paboma:
Ne 1. PemieHue skcneprMeHTabHBIX 3a/a4 110 TEMe.

Bwruucaenus
— 110 YPAaBHEHUAM XUMHUYECKUX peaKuHﬁ

PackpbIBaThb CMbIC/ U3y4aeMbIX IOHSITHH, @ TAKXKe CMbICJI TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLUALUU C ONIOPOM HA CXEMBI.

OGbSICHATD NIPUYHUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C IIOMOLIbIO IeAarora.

CocTaBJIAATb YpPaBHEHUA AUCCOLMALIMY KUCJIOT, llieJI0Yel U coJiel, oJIHbIe
Y COKpalléHHble HOHHbIE YPaBHEHUSA XUMUYECKHUX PeaKIIMi HOHHOT O
ob6MeHa.

[l1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJIIO/I€HHUS, Zie/1aTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa
nocJjie npeJiBapuTeJbHON paboThl.

CnepoBaTb paBuJIaM 6e30MacHON paboThl B JIaGOPATOPUH IPU
HCIOJIb30BAaHUH XMMHUYECKOH NOCY1bl U 060PYA0BAHHUS 10, KOHTPOJIEM
nezarora.

[Ipou3BOAUTb BLIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHSM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpMalMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
npe/iBapUTEbHOT0 CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh NpH BHINOJHEHUH yYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTepaTypy
XUMHUYECKOT0 COZlep>KaHUs, CIPpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
rocJie KOHCY/IbTAallUH C IeJjaroroM.

Paspen 2. HemeTaJ1/1bl U UX cOeAUHEHUS (24 1)
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Tema 3. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3jieMeHTOB VIIA-rpynnsl.
T'asorensl

(44)

061125 XapaKTepUCTUKA rajioreHoB. 0COGEHHOCTH CTPOEeHHUs
aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JIJI1 HUX CTENEHU
okucaeHus. CtpoeHue u Gpu3nyecKre CBONCTBA MPOCTHIX

BelleCTB — rajJioreHoB. XMMHUYeCKUe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopecTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH (BOAOPOJOM U
KHCJI0pOJi0M), Weaouamu). XopoBogopos. ConsHas KUCI0Ta,
XUMHYecKHe CBOWCTBA, no/iyyeHue, npuMeHeHHe. KayecTBeHHbIe
peakLM{ Ha raJloreHUu/-uoHBbl. Jelicmsue x10pa u x10po8odopoda Ha
0p2aHu3M 4en068eKkd. BaxxHeHIIMe XJIOPU/bl U X HAX0XK/EeHHe B
npuUpoJe.

JleMOHCTpanumu
BuzneomaTepuasbl: rajoreHbl U UX COeJUHEHUS.
O6pasibl XJI0PUAOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl
Jla6opamopHbwlil onbim:

PacnosHaBaHMe XJI0pU/I-UOHOB.

IIpakmuyeckas paboma:

Ne 2. [TosrydyeHHE CONSTHON KUCJIOTHI, U3y4eHHe eé CBOUCTB.

Buryucaenus
110 YypaBHEHUAM XMMHUYECKHUX PeaKuH.

OO6BSCHATD 0611IKE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB HEMETAJJIOB U UX
coeJMHEHUH B Npejie/iax MaslblX HEPHUO/0B U IVIaBHbBIX MOATPYII
[leproAMYECKOM CUCTEMbI XUMHUY€ECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepu3oBaTb PU3UUECKHE U XUMUYECKHE CBOMCTBA NIPOCTHIX BELIECTB
rajloreHoB (Ha IpUMepe XJI0pa) U CJI0KHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTPHsl), CIOCOGBI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NPHUPO/Ie U )KU3HU YeJI0BEKA I10CJIE CTPYKTYPUPOBAHUSI MaTepUaJia.

OnpefiesiTh TaJIOTEHU/-HOHBI B PACTBOPE C UCN0JIb30BAaHUEM TaBJIUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[I1aHMpPOBATh U OCYLIECTBAATh HAa MPAKTHKe XUMUYECKHe 3KCIIepUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, J1e/1aTh BBIBO/bI [0 pe3y/IbTaTaM IKCIIepUMEHTa
1oCJIe Ipe/BapUTETbHOM paGoThI.

Tema 4. O6mas
XapaKTepUCTHKa XUMHYeCKHX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coegrHeHuU (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHHUS AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIE JI/Is1 HUX CTENEeHU
okucenus. CTpoeHMe U GU3NYECKHEe CBOMCTBA NPOCTbIX

BeleCTB — KHCJIOPO/ia U CEPBHI.

AnnoTponHele MoAUPHUKALMK KUCJI0PO/A U cepbl. XHUMUYECKHE
CBOMCTBA cephl. B3auMo/ielicTBYE C HEMETALJIaMU - BOJOPO/IOM U
KHMCJIOPOJIOM, METa/IJIaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOU kucjaoTaMu. CepoBoJ0po/, CTpoeHue, dru3udecKue

O6'bSCHATDL 001111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4€TOM CTPOEeHHs UX ATOMOB C ONOPOH Ha cxeMy "i3MeHeHUe paZiuyCcoB B
noArpymnmax"”.

XapakTepu3oBaTh PU3NUECKHE
Y XMMH4YeCKHe CBOWCTBA NPOCTOTO BeIllleCTBa CEPhI U €& COeAMHEHU N
(cepoBOmOPO/A, OKCHIOB CEPBI, CEpPHOU KHUCIOTHI, CYyJIbPATOB), CIOCOOBI UX
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Y XUMUY€eCKHe CBOUCTBA (KUCIOTHBIE U BOCCTAHOBUTEJIbHBIE).
OKcHABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast
KUCI0Ta, PU3UYeCKHe U XUMUY€eCKHe CBOMCTBA (06Liue KakK
npeJicTaBUTeJIs KJIacca KUCJIOT U cheyugduyeckue), NpruMeHEeHUe.
CepHucTasa Kuc/ao0Ta.

Xumuueckue peakyuu, nexcaujue 8 0CHO8e NPOMbIULIEHHO20 CNOCO6a
no/y4eHusl cepHoll Kuca1omeol. Annapamat u npomekarujue 8 Hux
npoyecce! (Ha npumepe npouzsodcmea cepHoll Kucsaomol).

CoJsiu cepHOM KUC/I0ThI, KAUECTBEHHAS PeaKlys Ha CyJbdaT-UOH.
HaxoxxJeHue cepbl U eé coeJUHEHUH B TpUpoje. Xumuueckoe
3azpsisHeHue oKpyxcarujel cpedbl coedUHEHUSIMU cepbl (KUCA0OMHblEe
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e20
npedomepawjeHusl.

JleMoHCTpanum

Kosneknuu (BuseomMaTepuasbl): cepa v eé coeJUHEHMUS.
O6yriiMBaHMe caxapa noj JeHCTBHeM KOHIeHTPUPOBAHHOM CepHOH
KHCJ/IOTHI.

JlaGopaTopHble M MpaKTU4YeCKHUE PaGOThI
Jla6opamopHbie onbimbl:
O6HapyxeHHUe CyJIbPaT-HOHOB.
B3aumozericTBre pa3baBJeHHONU CEPHON KHUCIOTHI C IUHKOM.
Bwruucaenus
0 YpaBHEHUSIM XUMUYECKHX peaKINi

MOJIyYeHUs], IPUMeHEHNe U 3HaYeHHe B IPUPO/E U XKU3HU YesI0oBeKa C
OIOPOM Ha CXEMY U ILJIaH.

OnpezesisiTh HAJUYHUE CYJIbPAT-KOHOB B pacTBOPE.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C TepepaboTKOU
COeIMHEHUH cephl OC/Ie CTPYKTYPUPOBAaHUS MaTepUasia.

[I/1aHMPOBATh U OCYIIECTBJATDH HA MPAKTHKE XUMHUYECKHEe 3KCIIepUMEHTHI,
MPOBOAUTH HAGJIIOIeHHs], 1eJIaTh BIBO/IBI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

CrnenoBaThb paBUJIaM 6€30M1acCHOM paboThI B JIAGOPATOPUU MTPU
HCI0JIb30BAHUHU XUMUYECKOH MOCYZAbl M 060pyA0BaHUs 0] PYKOBOJICTBOM
nejarora.

[IpoU3BOAUTE BBIUUCAEHUS 10 XUMUYECKHUM YPAaBHEHHUSM MO aITOPUTMY.

HWcnosib30BaTh NpHU BHIIOJHEHUH YYeOHbIX 3aJaHUH TEKCThI Y4eOHHUKA,
cpaBoYHble MaTepHabl ([lepruoUuyecKyro CUCTeMY XUMUYECKUX
asemeHTOB /I. U. MeHiesieeBa, TaGIMLy PACTBOPUMOCTH KUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HaNpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHU BHINOJIHEHHH YUe6HBIX 33/JaHUH U B ITpoliecce
HCCJIeJ0BaTe/IbCKOH JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JINTepaTypy
XUMUYECKOT0 COJePXKaHus1, CIPaBOYHbIe MaTepHUaJIbl, pecypchl MHTEepHEeTa
nocJie KOHCYJIbTalUH C [1eJarorom
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Tema 5. O6mas
XapaKTepUCTHUKa XMMHYeCKUX
3JieMeHTOB VA-rpynnsl. A30T,
docdop u ux coeguHEeHUA
(74)

O6wuias xapakTepucTHKa 31eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUsT AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIE [Jisl HUX CTeNeH!
OKHCJIEHHS.

A3or, pactipocTpaHeHue B IpUpojie, PU3nvecKre U XUMUYeCKHe
cBoiicTBa. KpyroBopoT a3zoTa B mpupo/e.

AMMuak, ero pusndeckre U XMMU4YeCcKre CBOMCTBA, IoJIyyeHHe U
npuMeHeHue. Coi aMMOHMUS, UX pU3UYECKHEe U XUMUYeCKHe

CBOﬁCTBa, NMpHUMEHEHHE. KauecTBeHHasi peaknrd Ha HOHbl aMMOHMUA.

A30THas KUCI0Ta, eé pu3nyecKre U XUMHUYeCcKue CBONCTBa (061ue
KaK [Ipe/ICTaBUTeIs KJlacca KUCIOT U cneyugduveckue). Asomucmas
Kucaoma. Hcnob308axue HUMpamos u coJieti aMMOHUS 8 Kayecmee
MUHEpaIbHbIX YyOo6peHull.

X1uMHYecKoe 3arpsi3HeHHe OKpYKalollel cpesibl CoeAMHEHUSIMU
a30Ta (KUCIO0THBIE JOXK/H, 3arPsI3HEHNEe BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, anromponnsie modudukayuu docgopa, dusnyeckue u
XUMHYeCKHe CBOHUCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciaora, dusnyeckue U
XUMHYecKHe CBOUCTBA, hosyyeHue. KauecmeeHHas peakyus HA
docam-uoHbol.

HcnoavsosaHue ghochamos 8 kauecmee MUuHepa1bHuIX yA06peHUll.
3arpsisHeHUe NPUPOJHBIX BOA0EMOB pochaTaMu.

JleMoHcTpanuu
Kosneknuu: pocdop u UxX coeIUHEHUS.

B3sanmopeiicTBHMe KOHLLEEHTPUPOBAHHOM a30THOM KMCJIOThI C ME/bIO.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

JlabopamopHble onbimeoi:

1. B3auMogelicTBHE coJieid aMMOHHUS C H[EJI0YBIO.

2. O3HaKoMJIeHHE ¢ 06pa3raMu a30THBIX U PocHOPHBIX yA06PEHUH.
IIpakmuyeckas paboma:

Ne 10. [TonyyeHue aMMHaKa, U3y4eHUe ero CBONUCTB.

Bwvruucaenus
110 YpaBHEHHUSIM XUMHUYECKHUX peaKui

OGBSCHATDH 00IKE 3AKOHOMEPHOCTU B U3BMEHEHUH CBOMCTB 3/1eMeHTOB VA-
IPYIIbI U UX COEJUHEHUH C YYETOM CTPOEHHsI UX aTOMOB.

XapakTepu3oBaTb $U3NYECKUE U XUMUYECKHE CBOWCTBA MPOCTHIX BELECTB
asoTa u pocdopa U ux coeAUHEHUH (aMMHaKa, CoJieil aMMOHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCIOTHI,
docdaToB), cnoco6b! UX MONTYIEHUS], IPUMEHEHUE U 3HAaYEeHUE B IPUPOJe
Y XKHU3HHU YeJIOBEKA C UCN0/Ib30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHs U GochaT-UOHBI B PACTBOPE C UCII0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PeaKM1 Ha KATUOHBI U aHUOHbI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKJ,EHUEM
coeZlMHEeHUH a30Ta U pocdopa B OKpYyKarwlIlei cpefe.

[I1aHUPOBATDb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJII0JeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepU-MeHTa.

CnepoBaTb paBuJIaM 6e30MacHOM paGoThl B JIaGOPATOPUU NPU
HCI0JIb30BAaHUH XMMHUYECKON MOCy/1bl U 060py10BaHUS.

[Ipou3BOJUTb BBIUMCIEHHSA 10 XHMHUYECKUM YPAaBHEHUSIM.

Hcnosnb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
CNpaBOYHbIE MaTepHUaJibl (IepUOJUYECKYIO CHCTEMY XUMUYECKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HanpshXKeHU !
MeTaJJIoB).

Hcnonb30BaTh NpU BEINOJIHEHUH Y4e6HBIX 3a/JaHUH U B IIpoliecce

MCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMUYECKOT0 COJIepPXKaHusl, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTEpHETA
110CJIe KOHCYJIbTALUHU C [1eZ;aroroM

Tema 6. 0611as xapaKTepuc-
THKAa XUMUYECKHUX 3JIEMEHTOB
IVA-rpynnsbl.

Yriiepoa v KpeMHMH U UX

Yrnepop, ajutoTponHble MogudUKaMK rpaduT, aamMas.
B3aumogeiicTBue ¢ MeTa/l/IaMH, HeMeTaJ/lJIaMHy,
KOHLEHTPUPOBAHHBIMHU a30THOH U CEPHON KHUCJIOTaMH,
pacrpocTpaHeHHe B IpUpoAe, usndyeckre U XUMHYECKHe

O6BSACHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHUH CBOUCTB 3J1eMeHTOB [VA-
rpynmbl U UX COeJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh ¢pU3NYeCKHEe U XUMUYECKHe CBOMCTBA IPOCTHIX BEIeCTB
yTJiepoZia ¥ KpeMHHUS U UX coeJUHeHUH (OKCHU/OB yTrIepo/ia, yroJbHON
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coeMHeHHUs
(84)

cBoMcTBa. Afcop6uus. KpyroBopoT yriieposa B IpUpoe.

Oxcuabl yriaeposa, ux GusnuecKre U XMMHUY€ECKHe CBOMCTBA, UX
JleiCTBYE Ha )KMBbI€ OPraHU3Mbl, 10JIyYEHUE U IPUMEHEHHE.
IKos102uveckue npobaembl, c8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2/106a16H020 NomMenJeHusl KAUMama; NapHUKosbll
adpgexkm.

YroJsibHasi KUCJIOTA U €€ COJIM, UX QU3UUECKHEe U XUMUYECKHE
CBOWCTBA, IOJIy4yeHUe U npuMeHeHue. KauecTBeHHast peakusi Ha
KapOOHAT-UOHBL

IlepsoHayabHble NOHAMUS! 06 Op2AHU4eCKUX 8eujecmaax Kax o
coedUHeHUsIX y2aepoada: 0CO6eHHOCMU cocmasa U CMpoeHUsl.
TloHamue o 6uo102uHecKU 8AXCHLIX 8eUjecmeax: Hupax, 6eaKax,
yenesodax. MamepuasbHoe eQUHCMB0 Op2aHUYecKux U
Heop2aHu4ecKux coeduHeHull.

KpemHuli, e2o gpuzuueckue u xumuyeckue ceoticmaa (Ha npumepe
e3aumodelicmeust ¢ Memaanamu U Hememannamu), nosyHeHue u
npumMeHeHue 8 31eKmpOoHUKe.

CoeduHeHust KpemHusi 8 npupode. O6ujue npedcmassieHust 06 okcude
kpemuus(IV) u kpemHuesoli kuciome. Cusukamsl, ux UCn0Ab308aHUE
8 6bimy, MeduyuHe, npoMblulAeHHOCMU. BascHeliwue cmpoume/ibHule
MamepuaJibl: Kepamuka, Cmeka0, YyeMeHm, 6emoH, Hce/s1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO1b308AHUS CMPOUMENbHBIX
Mamepua.nos 8 N08cedHe8HOl HU3HU.

JleMoHCcTpanum

Mogesiu KpUCTa//IMYeCKUX PeIIETOK aaMasa, rpaduTa, MOJIEKYJIb
dysepena.

Ancop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BnanMaTepHaan: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.

Mogesiu MoJIeKy./1 OpraHU4YeCcKHUX BeleCTB.

JlabopaTopHble U NpaKTU4YeCKUe PaboThl

Jla6opamopHblil onbim:

KauecTBeHHast peakiysi Ha Kap6OHAT-HOH.

IIlpakmuyeckue pabombi:

Ne 11. [TosiydeHHe yraeKUcaoro ra3a v UsydeHue ero CBOMCTB.
KavecTBeHHasi peak1iys Ha Kap6OHAT-UOH.

Ne 12. PemieHue skcnepruMeHTa/IbHBIX 3a/ja4 110 TeMe «HeMeTanib».

Buruucaenus
[0 YpaBHEHHUSIM XMMHUUECKUX PeaKL Ui, ec/iv OJJUH U3 peareHToB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHOM MaccoBOU JjoseH.

KHUCJIOTBI, KApOOHATOB, OKCH/]a KPEMHUSI, KDeMHHUEBOH KHCJIOTHI,
CUJIMKATORB), CIOCOObBI UX MOJIy4YeHUs], IPUMEHEHNE U 3HAaYEHUe B IPUPOe
M )KM3HU YesIoBeKa.

OnpezensiTh KApOOHAT- U CUJIMKAT-

HOHBI B paCTBODE.

OGBSACHSATD CYI[HOCTb 3KOJIOTMYECKUX MPO06JIeM, CBI3aHHBIX C HAXOXeHUEeM
YTJIEKHCJIOr0 Ta3a B OKpyKamliel cpejie.

UnnocTpupoBaTh B3aUMOCBS3b HEOPraHUYeCKUX COeIMHEHUH yTiepoa u
OpraHUYeCKHUX BEleCTB M0/ PYKOBOACTBOM YUUTEJIS.

[I1aHUPOBATh U OCYIIECTBJIATh HA MPAKTUKE XUMUYECKUE IKCITEPUMEHTHI,
MPOBOAUTH HAGJIIOIEHUS, AeaTh BBIBO/IbI 10 PE3YJIbTaTaM 3KCIIEPUMEHTA
mocJie peJiBapUTEeNbHON paGoThI.

CrnepnoBaTb nIpaBuiaM 6e30mMacHOl paboThl B JJaGOPATOPUU NPU
HCI0JIb30BAaHUU XUMHUYECKOU MOCYAbl U 060PY0BaHUS.

HWcnosib30BaTh NpHU BHINMOJHEHUH yUe6HBIX 33/laHUH TEKCThI yue6HUKA,
cnpaBoyHble MaTepHuabl ([leproauuecKyto CHCTEMY XUMHUYECKUX
anemeHToB /I. U. MeHzeieeBa, Tab/IMUIy PAaCTBOPUMOCTH KHUCJIOT,
OCHOBAHUH U coJied B BOJE, 3J1eKTPOXUMUUECKUH psj, HAapshXKeHU I
MeTaJlJIOB) NOCJIe KOHCYJIbTAL[UH C I1e/IaroroM.

HWcnosib30BaTh NpHY BLINOJHEHUH YYe6GHbIX 3a/JaHUH U B IIpoliecce
HCCIIe10BaTEIbCKOH 1esITeIbHOCTH HAYYHO-MONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIep>KaHusl, CIpaBOYHble MaTepHabl, pecypcbl UHTEpHETa
MocJie KOHCY/IbTAllUH C eJaroroM.

Paspes 3. MeTa/1i1bl M MX coeguHeHM (20 4)
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Tema 7. 061ue cBo¥icTBa
MeTaJIJIOB
(44)

O6111aa XxapaKTepUCTHUKA XUMHUYEeCKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU UX N0JIOKEHHUsI B [lepHoiUYecKol CUCTEME XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa u cTpoeHus aToMOB. CTpoeHUe
MeTaJIJIoB. MeTasliMyecKasi CBSI3b U MeTa/uInyecKas
KpHUCTa//InYecKas peléTka. JJ1eKTPOXUMUYeCKUH P,
HanpsHKeHUH MeTas0B. PU3NyecKre U XMMUYECKHe CBOMCTBa
MeTaJL10B. O6wue cnocobbl noayveHust memannos. [lonamue o
KOppo3uu Mema./108 U OCHO8Hble CNOCOObI 3aW UMbl 0 KOppOo3UU.
Cnaasvl (cmasnv, vy2yH, dropaatoMuHull, 6poH3a), UX npUMeHeHUe 8
6bimy U npoMblULAEHHOCMU.

JleMOHCTpanumu

O3HakoMJIeHHe € 06pa3liaMi MeTaJJIOB U CIJIAaBOB, UX
dU3UYEeCKUMU CBOUCTBAMU.

Mozenu KpUCTa/IMYeCKUX PELIETOK MeTaJJIOB.
BuzneomaTtepuasbl: KOppo3Us MeTaJIOB.

JlabopaTopHble M NpaKTU4YeCKUe PaGboThl

Jla6opamopHblie onbimbl:

O3HakoMJIeHHe C 06pa3LaMH CIIJIABOB METAJIJIOB.

3aBHCHMOCTb CKOPOCTH PeaKLUU MeTaslja C KUCI0TOM OT PHUPO/bI
MeTaslIa.

Buryucaenus
— 110 ypaBHEHUSIM XUMUYECKUX peaKLul, ec/u 00UuH U3 peazeHmos
codepicum npumecu

PackpbIBaThb CMbIC/I U3yYAEMBIX IOHSATHH U IPUMEHATD 3TH MOHATHUS IPU
OIMCAaHUU CBOMCTB BEILECTB U UX PeBPaLeHU.

OO6'BSICHATDH 001KE 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu3oBaTh CTPOEHHE METAJJIOB, 061 e GU3UYECKHe U XUMUYEeCKHE
CBOWCTBA METaJJIOB.

XapaKTepHu30BaTh 06IIHME CIOCOOBI OTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpUPOBAHUS MaTepHaa.

CiieoBaTh paBUJaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMHYECKOU OCYAbI U 060PY/I0BaHUS.

[Ipou3BOAUTE BEIYHCIEHHS 10 XUMUYECKUM YPAaBHEHHUSM.

Hcnosb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTEMY XUMUYECKUX
asiemeHTOB /. U. MeHnzeneeBa, Tab/IMIy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH sl HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZjlaHUH U B IIporiecce
HCC/Iel0BaTEbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JJUTEepaTypy
XMUMHUYECKOT0 COJIepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJje Npe/BapuTeJbHON KOHCYJIbTAllUHU C 1eJaroroM
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Tema 8. BaxkHeiiue
MeTaJlJIbl U MX COeAUHEeHUS
(16 9)

llenouynbie MeTasibl. [losoxeHue B [lepuoanveckoi cucteme
XMMUYeCcKUx 3yeMeHTOB /I. . MeHzesieeBa, CTpOeHHE aTOMOB.
Haxoxzenue B npupo/e.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HATpUs U
Kasvsi). OKcu/ibl M THAPOKCU/BI HATPUSA U Kanus. [[pumeHeHue
111€JIOYHBIX METAJIJIOB U UX COEIMHEHUH.

lllesiouHO3EMENBbHBIE METAJIBI MATHUHM U KaJIbIIUH, CTpOEHUE
aToMoB. [losioxxenue B [leproinuecKoi cCUCTEMe XUMUYECKUX
asieMeHTOB /I. U. MeHpenieeBa. Haxox/jeHue B npupo/e.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHel1lre coeHEHUST
KaJbuus (OKCUJ, TUAPOKCHU, COMH). XKécmkocmb 800bl U cnOCO6bI €€
yCcmpaHeHUusl.

Amomunuil. [lonoxeHnue B [lepuoandeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupoje. Pusnueckue U XMMUYeCKHe CBOWCTBA. AMpOTEpHBIE
CBOWCTBA OKCH/ia U THAPOKCUJA.

2Keneso: coctas, cBoicTBa U nosty4yeHue. [losioxkeHue B
[lepyoanyeckoit cucTeMe XUMHUYECKUX 3/IEMEHTOB

/. U. MeHpeneeBa, ctpoenue atomMa. HaxoxeHue B npupo/e.
dusundeckre U XMMHUYECKHe CBOUCTBA. OKCHUABI, TUIPOKCUABI U COJTH
xese3a(ll)

u xenesa(lll).

JleMoHCcTpanum

BsaumopeiicTBre HAaTpUs C BOJOM.

OkpalivBaHUe NJIaMEHU UOHAMU HATPUS U KalUsl.
OkpaluBaHUe NJIaMEHU UOHAMU KaJIbLUSl.
B3saumozeicTBre OKCH/IA KaJIbIKsI C BOJIOM.
BuseomaTepuasbl: ropeHUe XKejle3a B KHUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ NpaKTUYeCKUe paboThl
Jla6opamopHble onbimbl:

O3HakoMJIeHHE ¢ 06pa3LaMu aJIFOMUHUSA U €T0 CIIJIaBOB.
AMdoTepHbIe CBOHCTBA THPOKCH/A aIIOMUHUS.
KauecTBeHHbIEe peaKl|M1 Ha HOHBI XKeJjle3a.
Ilpakmuyeckue pabomut:

Ne 13. PemieHue skciepuMeHTa/IbHbIX 3a/1a4 10 TeMe «MeTasbl».

Bwvruucaenus
10 YpaBHEHUAM XUMHUYECKUX peaKuHﬁ.

OG'BSICHATDH 001KE 3aKOHOMEPHOCTU B U3BMEHEHUU CBOUCTB 3JIEMEHTOB-
METAJIIOB B IPYININax U UX COEJUHEHUH C Y4E6TOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh GpU3NYECKHE U XUMUYECKHE CBOMCTBA IIPOCTHIX BELIECTB
MeTaJIJIOB U UX COeJUHEHUN (OKCU/0B, THAPOKCHU/IOB, COJIEN) C OIOPOH HA
CXeMy, ClIOCOObI X MOJIyYeHHSs], IPUMEHEHHEe U 3HaYeHUE B IPUPO/IE U XKU3HU
YyeJsioBeKa.

Pacno3HaBaTh C IOMOILbIO Ka4eCTBEHHBIX PEAKIMH HOHBI MeTaJLJI0B (MarHus,
KaJIbIlysl, AIIOMUHUS, [UHKA, XKeJie3a (2+), )kese3a (3+), menu (2+) ¢
HCII0JIb30BaHHUEM TabJINIbI "XapaKTepHble peaKI iy Ha KATUOHbI".

[I1aHMPOBATh U OCYLIECTBJISTh HA IPAKTHKE XUMHYECKHE SKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIOIeHHS], ieJIaTh BBIBO/BI 110 pe3y/ibTaTaM 3KCIepUMeHTa.

CrenoBaTh MpaBuiaM 6€30MacHON paboThI B 1a60paTOPUH IPU
HCI0/Ib30BaHUM XMMHUY€ECKOH OCy/ibl U 060py10BaHUS.

[Ipou3BOAUTb BLIYUC/IEHHS 10 XUMUYECKUM yPaBHEHHSM.

BricTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpMalMI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTEPHA/IOB, TPAaMOTHO
HCI0/Ib30BaTh U3yYeHHbIH NOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh pY BBINOJHEHUH YIeOHBIX 3alaHUH U B poLiecce
HCC/Iel0BaTeIbCKOM eI TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUYECKOT0 COZlep>KaHUsl, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJe nNpeJBapUTeJbHON KOHCYJIbTAllUU C 1eJaroroM

Paspaen 4. XuMusa 4 okpykawuas cpea (3 4)

TeMma 9. BenectBa u
MaTepuaJibl B )KU3HU
yeJioBeKa

Hosvle Mmamepuasisl U mexHos102uu. Bewecmsa umamepuasbl 8
noecedHegHoll HCU3HU Yes108eKa. XUMUS U 300[)0666’. Be3onacHoe
ucnosb3o8aHue seujecme U XumMmuveckux peakuuﬁ 8 6blmy.

XapakTepu30BaTh POJIb XUMHUH B Pa3/IMYHBIX chepax AesTeTbHOCTH JII0JeH,
OCHOBHbI€e BelLlleCTBA U MaTepHaJibl, IPUMeHsieMble B }KU3HU COBPEMEHHOT'0
YyeJioBeKa.
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(34) IIpupodHble ucmovHuku y2s1e8000p0dos (Y2016, npupooHblil 2as, OGBACHATD yCI0BUs 6€30M1aCHOr0 UCI0JIb30BaHMA BellleCTB U XUMUYeCKUX

He@mb), npodykmul Ux nepepabomku, ux po/ib 8 6bimy u peakuui B GBITY.

NpOMblUWAEHHOCMU. AHanu3MpoBaTh U KPUTHUYECKH OLLeHUBATh HHPOPMALUIO O BIUSHUU

OcHosbl 3K0102uYecKoll epamomHocmu. Xumuieckoe 3a2psi3HeHUe NPOMBILIIEHHOCTH, CEJIbCKOT0 X0351CTBA, TPAHCIIOPTA U JIp. HA COCTOSIHUE
okpyscaroujeli cpedst (npedenbHo donycmumas KOHYeHmpayus OKpy»Kalollel cpeabl.

sewecms — I1JK). YMeTb 0Ka3bIBaThb EPBYIO IOMOLb ITPH XUMUUYECKHX 03KOraxX U OTPaBJIEHHUAX.
Poab xumuu 6 peweHuu 3K0.102u4ECKUX NPOOAEM. [IpyHUMATB yyacTHe B 006CYk/IeHUH NPo6/IeM XMMUYECKOH U 9KOJIOrMYeCcKoH

HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO ITO3ULUIO 10 TPo6JieMe U
npejjlaraTb BO3MOXKHbIE IYTH €€ pelleHUs C 00pOi Ha HHPOPMALHIO U3
y4eOHHKa U CIIPaBOYHbIe MaTepuaJbl, pecypcbl MHTepHeTa.

[Ipu pa3paboTke paboyell HmporpamMMbl B TEMATUYECKOM IJIAHUPOBAHUM JOJ/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIIOJb30BaHUSA 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa3oBaTeJbHbIX PECYPCOB, SBJISAIOLIMUXCA Y4eOGHO-METOAUYECKMMU MaTepuanaMH (MyJbTUMeJUHHbIe NPOrpaMMbl, 3/J€KTPOHHble YYeOHHKW W 3a/lauHUKH, 3JeKTPOHHBIE
616JIMOTEKH, BUPTYaJbHbIE JIa60PAaTOPHH, UTPOBbIE TPOTrPAMMBbl, KOJIJIEKLIUU LIUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3yEMBIMU JJIs1 06YYEeHHUsI U BOCIIUTAHUSA
pas/IMYHBIX TPYIII I10JIb30BaTe e, Ipe/ICTaBJeHHbIMU B 3JIEKTPOHHOM (LIM$POBOM) BH/Jle U PeaU3YIOIUMU AUAaKTHYecKre Bo3MoxkHOCTH UKT, cosiepkaHue KOTOpbIX
COOTBETCTBYET 3aKOHO/AATEbCTBY 06 06pa30BaHUMU.

2-il BApUAHT
TEMATHYECKOE INTAHUPOBAHUE

Btopoii BapuaHT mpUMEpPHOr0 TEMATHYECKOTO IJIAHUPOBAHMS HCHOJIb3yeTcs, eciu oOyuaromuecs ¢ 3IIP momyuaroT
oOpa3oBaHueE B OTJIEILHOM Kilacce. B JaHHOM BapuaHTe IpeiaraeTcs:

- U3y4Y€HUE MaTepuralia KpyImHbIMU OJI0KaMH;

- orepekaroniee o0y4eHue;

- BO3MOKHOCTh MPUMEHEHMSI 3HAHUH B PA3JIMYHBIX YCIOBUAX (MIEPEHOC 3HAHUM MO aHAJIOTHUHU OT OOLTUX CBOWCTB Pa3TUYHBIX
KJIACCOB BEIIECTB K OOIIMM U CHEIU(PUIESCKUM CBOWCTBAM KOHKPETHBIX BEIIECTB), YTO YBEIMUYMBACT JOJIIO CAMOCTOSTEIHHOCTH
0Oy4Jaronuxcst MpU U3y4CHUH HOBBIX TEM.

CoOmromaercst  JIOTMKa  HM3YyYEHHMsS  BEIIECTB —  CBOWMCTBA  BEIIECTB  OMNPEACISIIOTCS  CTPOSCHHUEM  aTOMOB,
ANEKTPOOTPULIATEILHOCTBI0, XUMHUECKON CBA3BIO U CTPYKTYpPOW BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUTMYECKHX PEUIETOK.
(Tembl: cTpoeHne aToMa, CTPOEHUE BEUIECTBA, BaKHEUIIINE MPEACTABUTENH MTPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKHUE PEAKIINH ).

N3MeHeHue mIaHupoBaHus 10 pa3jiejaM U TEMaM COCTOUT B CIICTYIOIIEM:

- U3y4Y€HUE OCHOBHBIX BOMPOCOB HEOPTraHUYECKOM XMMHH OCYIIECTBIISIETCS B 8§ Kilacce, OOJbIlle BPEMEHHU BBIJESETCS Ha
npuMeHeHne 3HaHui B 9 kiacce. M3 9 kitacca B 8-i1 mepeHocsaTca TeMbl: "OCHOBHbIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKLIHi",
"INEeKTPOJUTUYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metamiey nepes «Hemerammammy, T.K. oOy4atomuecs ¢ 3[IP Gosbliie 3HAKOMBI C
METaJlJIaMH U JIETYE XapaKTePU3YIOT UX 10 CBOWCTBAM U PUMEHEHUIO;

- TepepacnpeieseHue CoJIepKaHusl OAHUX TEM B JpYyTrHe (pacKpblBaeTcsd Ha KOHKPETHBIX NMpUMepax Apyrux tem). Tema
"XUMHSI 1 OKpYXkarolas cpesa’ pacKpbIBaeTCa Ha KOHKPETHBIX MpUMepax B pazaenax "Metaiuisl u ux coenunenus”, "Hemerais
IV-VII rpynm n ux coequnenus';

- 00BbeTMHEHHE TeM (J1aeT OOJIbIlIe BO3MOXXHOCTEH /ISl UCTIOIB30BAaHUS CPAaBHEHUS — CXOJICTBA U OTINUKi; TeMa «Kucmopom»
u TeMa «Bomopony);

- BbIienieHue oTeabHbIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX BElIECTBaX»). BolenaeHune B OTAEIbHYIO
TeMy, B KauecTBe "OyKBaps 10 OpraHu4ecKol XUMHUHU", JaeT BO3MOKHOCTb YIJIyOJsATh NOHSTHS: ONpPEAEICHUs, KiIaccuukarus,
OCHOBaHUS i KiIaccu(UKalUKM, HOMEHKJIaTypa, OoOlLIe CBOWCTBA BEILIECTB, CTPYKTypa BEIIECTBA, COCTAaBJIEHUE (HOPMYI IO
oOuiei opMyIie ¥ 0 HA3BaHUIO, Ha3bIBaHKE BellecTBa 1o popMyiie. B 3ToM ciydae mporpaMMHBINA MaTepuai U3 XapakTepUCTUKU
IVA noarpynnbsl MOKHO JTOHECTH HE (DparMEHTOM KapTHHBI «OpPraHUYECKHE BEIIECTBa», a Kak 4acThb Leaoro. Moxer ObITh
BblieNieHa TeMa «IIpakTuKyM» B KOHILIE IEPBOTO U BTOPOT'O Ir'0JI0B O0yUYEHUS.

TemaTnueckoe IJIAHMPOBAHME

8 KIIACC Bcero: 136 yac (2 4/Hen, 2 rona o0y4eHust)

Tembl KonunuecTBo yacos B ToM uncne Ha3zBanwus pabot

Ha KOHTPOJIbHbBIE
paboTh!

Ha TPaKTHIECKHE
paboTEI

Paznen «IlepBoHayanbHbIC XHMIUECKHE TIOHATHSY, 144

Xumus — BakHas 00J1aCTh

1

2

IMpaxTnaeckas pabota Nel « JlabopaTopHOe 060pyROBaHIE U IPHEMEI

00paIeHHUs C HUMY
IMpaxTnaeckas pabota Ne2 «OuncTka 3arps;3HEHHOH MOBapeHHOH comn”

€CTECTBO3HAHUS U IPAKTHUECKOM
JEATEILHOCTH Y€JI0BEKA.

2. BemiecTBa 1 XUMHYECKHE PEAKIIHH. 7 - 1 [MpakTuyeckas padota Ne3 «IIpu3HaKky MPOTEKAHU XUMUICSCKUX PEaKIHii»
3. KonmyecTBeHHBIE OTHOMICHNS B 3 1 - KontponpHas padota Nel «[lepBoHavambHbIe XUMHYECKHE TOHSATHS, XUMAYECKIE
XUMHHU (hopMyIBI U ypaBHEHHUS 3arpsI3HEHHON TIOBApECHHOM COJIH»

Paznen «llepuonnyeckuii 3aK0H U neproaMUEcKas cucteMa Xumudeckux snementoB .M. MenaeneeBa. Ctpoenue atoma. XuMudeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU», 154

4.  Ctpoenne aTomMa 7 1 - KonTponsHas pabota Ne2 «[lepuonudeckast CHCTeMa XMMIUECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHue aTomay
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[lepuoguueckuil 3akoH u
MepUOJIYECKasi CHCTEMa XUMHYECKUX
snemeHToB /.M. Menneneesa

5.CtpoeHnue BeulecTB. XUMHUYeCKas
CBSI3b.
OKHUCITUTENFHO-BOCCTAHOBHUTEIIHHBIC
peakiun

KonTponbsHas pabora Ne3 «Xnumndeckast CBS3b)

Paznen «Baxxneiuye npeacTaBuTeNI HEOPraHMYECKUX BEILECTBY, 354

XUMHYECKUX peakuit

6. Kucnopox. Bogopon. 14 2 IMpaxTnaeckas pabota Ned «[lomydeHne KHCI0poaa ¥ H3ydEHHE €r0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposia U H3ydeHHE €0 CBOUCTBY
KonTponsHas paborta Ned «Kuciopon. Bogopom»

7. Bona. PactBopbl. 5 1 [paktiueckas padota Ne6 « [IpurorosneHne pacTBOPOB ¢ ONpPEAETCHHOM
MaccOBOH J10JI€i paCTBOPEHHOTO BEILLIECTBA

8. Teopwust AMEKTPOTUTHIECKON 5 -

JIICCOIMAIINI

9. Baxkneiimue knaccol 11 1 KonTponbHas pabota Ne5 «OCHOBHBIE KITaCChl HEOPTaHMYECKUX COSTUHEHUIT

HEOPTraHNUECKUX COCAUHEHHUN IMpakTnueckas pabota Ne7 «PerieHne sckCriepiMEHTANIBHBIX 33134 10 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMUYECKUX COCAUHEHHID

Paznen «BemiecTBo 1 XUMHUYECKHE PEAKIU», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembl

KonunuecTBo yacos

B Tom uncne

Ha KOHTPOJIbHBIC

paboTh

Ha NPaKTHUICCKUE

padoTer

HasBanus pabot

Pasznen «[loBTopeHue u yriuy6iaeHue 3HaHUI OCHOBHBIX pa3zenoB Kypca 8 kiiacca «BelecTBo 1 XMMHUYECKUE peakiumny, 109

[loBTopenue u yriuyOieHne 3HaHUIH 10 1 2 [Ipaktiueckas padora Ne 8 «Peakiu HOHHOTO oOMeHa»

OCHOBHBIX Pa3ZIeNoB Kypca 8 kiacca [Ipaktiyeckas padora Ne9 «KauecTBeHHBIE peaKIMH B paCTBOPE»
KonTposbHas padota Ne 6 « DneKTpOIUTHYECKAS TUCCOIIHAITHS

Paznen «MeTtauibl ¥ X COeAMHEHUs», 204

1. O6mue cBOiCTBa METAILIOB 4 - -

2.MeTajuibl ¥ UX COEeIMHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PerreHue sKkCIIepUMEHTATBHBIX 33124 110 TEME

«MeTansl ¥ UX COSIMHEHUI»
Konrponshas pabora Ne8 «MeTtamibny

Paznen «Hemeramnel IV-VII rpynn u ux coeaunenusn», 244
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3.00mas xapaKTepucTHKa
XUMUYECKUX 371eMeHTOB VIla
rpymmsl. ['anoreHsl.

4.001as XxapaKTepucTHKa
XHMHYECKHUX 3JIeMeHTOB Via
rpynnsl. Cepa U ee COeIMHEeHUSI.

5.00m1as XxapakTepuCcTUKa
XHMHYECKHX JJIEMEHTOB Va
rpynmsl. A3or, pocdop u ux
COEJJMHEHHUSI.

[pakTrueckas pabota Nel0 «IlomydyeHne aMMHaKka 1 H3y4eHHE €ro CBOMCTBY

6.00m1as XxapaKTepucTUKa
XMMHUYECKHUX 271eMeHTOB [Va
rpynmnbl. YTaepoa, KpeMHUHN U UX
COCJIMHEHMUS.

IIpakrudaeckas padora Nell «[lomydeHue yrieKUCIoro raza i U3y4eHHE €ro CBOMCTBY
[Ipakruuaeckas padora Nel2 «Pemienne 3KcriepuMEeHTABHBIX 33129 10 TEMe
«Hemeransl [V-VII rpynn u ux coequHeHU»»

KontponbeHas pabora Ne7 «HemeTamisi»y

Pa3£{€ﬂ «HepBOHa‘-IaJ'[BHLIe XUMHYECKUE MMOHITHS 00 OpraHu4€CKUX BEIICCTBAXY, 104

7. IlepoHavabHbIE XUMHIECKHE
MOHSTHUS 00 OPTaHUIECKUX
BEIECTBAX

10

Paznen «O606menne Matepuana o kypcy «Heopranudeckast Xumusi», 44

13. Xumust 1 okpyKaromas cpesa.

1

14. O6o0uIeHNe MaTepHana 1mo
Kypcy «Heopranudeckasi XUMHsD»

3

KonrposbHas padora Ne9 «Mtorosast paboTa 3a Kypc HEOPraHHIECKONH XUMHUN

Bcero 136
8 KJIACC

(2 4 B HEZEMIO, BCETO 68 4)

MpumepHble Tembl,
pacKpbiBaloLWme AaHHbINA pasgen
nporpammbi,

M KONIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3y4eHue

OcHoBHOE cogeprKaHue

OCHOBHble BUAbI feATeNbHOCTU
obyuatowmxca

Pa3znen 1.IlepBoHavyaibHble XUMHYecKHe MOHATHS(14 1)
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Tema 1. XumMmusa — BakHas
06J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKOH AeATEeJbHOCTH
YeJiOBeKa

(44)

Xumus 6 cucmeme Hayk. Poib xumuu 8 jcusHu yesoeeka.
Tena u BemectBa. @PusnyecKkue CBONWCTBA BEILECTB.
[IpaBuna 6GesomacHoro o6palleHusi C BeLeCTBAMH MU
JIabopaTopHBIM 060pyZoBaHUEM. YHCTble BellecTBa U
cMecu. Crioco6bl pasfeseHus cMeceil. [loHsimue o memodax
NO3HAHUS 8 XUMUU.

JeMoHCTpauumn

1. JJabopaTopHOe 060py0BaHUE.

2. Paznmunble BUABI XUMHUYecKo# nocybl. 3. 06pa3iibl
BeLIECTB.

4. Crioco6bl pasfiesieHus cMecelt (GuIbTpoBaHueE,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YeCKHe PaGoThbl
Jla6opamopHble onbimbl:

OnucaHue GU3NYECKUX CBOMCTB BEILECTB.

Pa3zesieHne cMecH € MOMOILBIO0 MAarHUTA.
IIpakmuyeckue pabomvl:

Ne 1. JlJaGopaTopHOe 060pyZ0OBaHHE U IPHUEMBI 0GpalleHHs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH oBapeHHOU cou

PacKpbIBaTh CMBIC/ H3yYaeMbIX IOHSTHH C TIOMOLIBIO [TeJjarora.

PackpbIBaTh poJib XUMHUH B IPUPO/ie U KU3HU YeJI0BEKA, €€ CBA3b C APYTUMU HayKaMHU.

Pa3nuyaTh YKCThIE BellecTBa U CMeCH; O4HOPOAHbIE U HEOJHOPO/JHbIE CMEeCH;

PaznnyaTh pusnyeckue U XUMHUYECKHe SIBJIEeHUS C OOPOH Ha ONpeJesieHus.

OnpezensiTh HPU3HAKY XUMHUYECKUX PEAKLIHH U YCJIOBHUS UX IPOTEKAHUS.

CrnenoBaThb MpaBUJIaM 0JIb30BAHUSI XUMUYECKOH NOCY[0H 1 JJaGopaTOpHLIM 060pyZ0BaHHEM, A
TaK»Ke MpaBu/iaM o6palleHUs C XAMUYeCKHMH Bellle-CTBaMH B COOTBETCTBUHU C
WHCTPYKLHSAMHU 110 BBIOJTHEHHUIO IPAKTUYECKUX PAbOT M0/, KOHTPOJIEM IeZjarora.

[I1aHUPOBATH U MPOBOAUTD XUMUYECKHUI IKCIIEPUMEHT 110 U3YYEHHUI0 U ONUCAHUI0 PU3NUECKUX
CBOWCTB BellleCTB, CIOCOGOB pa3/ieJieHHs CMecel BellleCTB M0/l pyKOBOACTBOM Iefjarora ¢
o6CyXeHueM IJIaHa paboThI.

HWcnosib30BaTh NpH BHIIOJHEHUH Y4e0-HbIX 3a/JaHUH U B IPOLieCCce UCCIe[0BATETbCKOMN
JlesiTeJIbHOCTU HAyYHO-MOMYJISIPHYIO JIMTEPATYPY XUMHUUECKOT'0 COAEPKaHUs, ClIPaBOYHbIE
MaTepuasbl, pecypcsl UHTepHeTa o pyKOBOACTBOM lefjarora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha HUHPOPMALUIO U3
y4eOHHKa U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIN MOHATHUHHbBINA
anmapar Kypca XMMUH

Tema 2. BemjecTBa
M XMMUYeCKHe peaKi i
(74)

ATOMBI U MoOJIeKyJibl. XMMUUYECKHE 3JE€MEHThI. 3HAKHU

(cuMBOJIBI) XUMHYECKUX 3JIeMeHTOB. OTHOCHUTeJbHas

aToMHas Macca. [IpocTble U c/0XHble BelecTBa. ATOMHO-

MOJIEKYJIIPHOE yYEeHUeE.
XuMuyeckas dopmya.

XUMHUYECKUX 3JIeMEeHTOB. 3aKOH NnocmosisHcmea cocmasa

BaseHTHOCTB aTOMOB
geujecms. OTHOCUTe/IbHAA MOJIEKYJIIpHas Macca. MaccoBas
Jl0JIs1 XUMHY€ECKOT0 3/1eMeHTa B COeJUHEHUH.

dusznyeckue M XUMHUYECKHE sIBJeHUS. XHUMHYecKas
peakius 1 eé IpU3HaKH. YpaBHEHUSI XUMUYECKUX PeaKI[HUH.
3aKoH COXpaHeHHsI MaccChl BeleCTB THIbl XMMHUYECKUX
peakui (coeAHEHNYE, Pa3JIOKeHNe, 3aMellleHe, 00MeH).
M. B. J/lomoHOC08 — yuéHblli-aHYuKa0neducm.

JAemoHcTpauunm

dusnyeckue sBaeHUs (pacTUpaHUe caxapa B CTYIKe,
KHUIIeHHe U KOH/IeHCaLlusl BOJBI U T. J1.).

XuMHueckue siBJeHUs (TOpeHHe CBeYH, pa3JioXKeHHe
caxapa, B3auMo/leliCTBHe CepHOH KUC/IOTBI C XJI0PUA0M
Gapus,

passioxkeHue rugpokcuga meau(1l), B3aumoeiicteue

[IpUMeHSATh eCTeCTBEHHO-HAy4YHble METO/bI TO3HAHUSA (B TOM YHCJIE HAOIO/IEHHE,
MO/JIeJIMPOBAaHMUE, 3KCIIEPUMEHT) U OCHOBHBIE ONl€PAllK MBICJIUTENbHOU J1eSITETbHOCTH
(cpaBHeHUe, kKaccubUKALMSA) A/ U3YYEHUS Bell[eCTB U XUMHYECKUX PEeaKIUH C OOPOM Ha
QJITOPUTM UJIH CXEMBI.

PackpbIBaTh CMBIC/ U3y4YaeMbIX MOHSATHH U 3aKOHOB U IPUMEHSITh 3TH MIOHATUS IPH ONKUCAHUU
CBOMCTB BellleCTB U UX NIPeBpalleHHH C OOpOoU Ha IJIaH U KJIYeBble CJ10Ba.

PazsmyaTh pusndeckue U XUMUYECKUE SIBJIEHUS], 06'bCHATD UX CYIIHOCTD C TOYKU 3peHHUs
aTOMHO-MOJIEKYJISIPHOTO YYEHHUS C OTIOPOU Ha OIpe/ieJIeHUsI U CXEMBI.

OnpefensTh NPU3HAKU XUMUYECKUX PEAKIUH, YCIOBUS UX IPOTEKAHUS.

OO6BACHATH CYIHOCTb GU3HUYECKUX U XUMHUUECKUX SIBJIEHUH C TOYKH 3pEHUsT aTOMHO-
MOJIEKYJIIPHOT'0 YYEHHUS C UCI0/Ib30BAHHWEM BU3YaJIbHOH OMOPHI.

KnaccuounupoBaTb XUMHUUECKHEe peaKLUH (110 YUCTY ¥ COCTABY Pearupymoiiux u
00pa3yIMUXCs BENIECTB) C ONOPOU HA CXEMBI.

CocTaBisATh GOPMYJIbl GUHAPHBIX BEIIECTB M0 BaJIEHTHOCTH U ONPE/Ie/IATh BaJIEHTHOCTb 110
dopMy1aM BelecTB € OIOPOH Ha aJIFCOPUTM YIEOHBIX JeHCTBUH.

PaccTaBiATb K03pOUIIKEHTHI B YPABHEHUAX XUMUYECKUX PeaKIIUH C OITOPOU Ha aJITOPUTM
y4eOHBIX 1eICTBUH.

Cie10BaTh MpaBUIaM 0JIb30BaHUS XUMHUYECKOH MOCYI0H U JIa6OpaTOPHBIM 060pyAOBaHUEM, A
TaKXKe MpaBUJIaM 06palieHus C Bell[eCTBaMHU B COOTBETCTBUHU C UHCTPYKI[USIMHU O BbINOJIHEHHIO
JIabOpPATOPHBIX XUMHUYECKHUX OIBITOB 10/ KOHTPOJIEM Ile/jarora.

Hcnosib30BaTh NpH BBIOJHEHUH yUe6HBIX 33JJaHUH U B TPoOLiecce NCCIeL0BaTeTbCKON
JlesITeJIbHOCTH HAay4HO-IOMYJISIPHYIO INTEPATYPY XUMHUYECKOTO COJleprKaHusl, ClIpa-BoY-Hble
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KeJie3a ¢ cepoH, B3aMMOo/iefiCTBHE XeJle3a C PaCTBOPOM
cosit mepu(ID)).
OmBIT, WIIOCTPUPYIOIUI 3aKOH COXpaHEHHs MacChl.

Na6opatopHble U NpakTUYeckue paboTbl

Jla6opamopHble onbimol:

[Ipumepsl pU3nIECKUX sIBJIEHUH (1/1aBJIeHHE BOCKA,
TasiHUE JIbJ1A).

[IpuMepbl XUMHUYECKUX SIBJIEHUH (IIpOKaJMBaHHEe MeJHOU
MPOBOJIOKH, B3aUMO/IeICTBUE MeJIa C KUCJTIOTOM).

Mojesu aTOMOB U MOJIEKY.I.

[Ipaktuueckas padora Ne3. [Ipu3Haku npoTeKkaHus
XUMHUUYECKUX PEAKLIUHI.

BbiyucneHus

— OTHOCHUTEJIbHOM MOJIEKYJIIPHOM Macchl BEIlleCTB;

— MacCcOBOH /10JIM XUMUY€ECKOTO 3JIeMeHTa o GpopMmysie
coeJUHEHUS

MaTepHaJibl, pecypcel UHTep-HeTa 10/ pyKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CTIPAaBOYHbIX MaTepHaJ/IOB, TPAMOTHO HCIO0J1b30BaTh U3y4YeHHbIN NOHATUHHBINA
anmnapar Kypca XMMHUH

Tema 3. KosinuecTBeHHbIE
OTHOIIeHMS B XuMuH (34)

KosinuecTBo BeectBa. Mosib. MosisipHas Macca. 3aKoH
ABorajipo. MoJisipHbIH 06bEM ra3oB. PacueTsl 10 XUMUYECKOH
¢dopmy.ie. PacyeTbl MaccoOBOU 01U XUMUYECKOTO 3JIEMEHTA B
COeJUHEHHH, KOJIMYeCTBa BeLeCTBa, MOJIIPHOW Macchl.
Pac4yéTpl 10 XMMHUYECKUM YpaBHEHHUAM.

JleMoHCcTpanua:

- 06pa3Lbl BELECTB KOJIMYECTBOM OZUH MOJIb

Beruucienus:

-pacuet no ¢popmy.Jie ¥ 10 XUMUYECKOMY YPaBHEHUIO

PackpbiBaTb CMBIC/ H3yYyaeMbIX IOHATUN U IPUMEHSATb 3TH NOHATHS, a TAKXKe U3yYeHHble
3aKOHBI U TEOPUHU /1Sl pellieHUs] pacy€THbBIX 3a/ja4 C IOMOLIbIO leJjarora.

BbIYUCAATE MOJISIPHYIO MacCy BellleCTB; KOJIMYECTBO BellleCTBa, 06'bEM ra3a, MaccCy BellecTBa C
onopoi Ha o6pasel, Ha GOpPMyJIbl;

[IpoBOAUTH pacyéThl 10 ypaBHEHUSIM XUMUYECKUX PeaKLMi ¢ oopoi Ha o6pasel, aJrfOpUTM
y4eOHbIX 1eICTBUI: KOJIMYeCTBa, 06'bEMa, Macchl BellleCTBa 10 U3BECTHOMY KOJIMYECTBY,
06BbEMY, Macce peareHTOB WJIM MPOJYKTOB PeaKIHH.

BbicTparBaTh pa3BépHYThbIe NMCbMEHHbIE U YCTHbIE OTBETHI C OTOPOX Ha MHPOPMAIHIO U3
y4eOHUKA U CIPaBOYHbBIX MaTEPHUAJIOB, TPAMOTHO MCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN
annapar Kypca XMMHHM € IOMOLIbI0 eJiarora.

Pasgen 3. [lepuoauyeckuii 3akoH U [lepuogudeckas cucteMa XMMHYeCKUX 3ieMeHTOB /I. U. MeHAae1eeBa.
CTpoeHHe aTOMOB. XMMHYeCKasi CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuM (15 4)

Tema 4. CtpoeHue aToma.
Mepnoanyeckunii 3aKoH U
Mepuogunyeckasa cucrema
XMMUYECKUX 31eMEHTOB

A. N. Mengeneesa. (7 4)

[lepBble  MONBITKM  KJAaCCHQUKALHUM  XUMHUYECKUX
3/1eMeHTOB. [loHATHe O rpynnax CXOAHBIX 3JIeMEHTOB
(wesiouHble U I[eJIOYHO3eMe/bHble MeTaJ/l/Ibl, TaJOTeHBDl,
WHepTHBle Trasbl). JsemeHmoul, Komopwvle 06pasyrom
amg@pomepHble okcudbl U 2udpoKcUdbL.
[lepuoanyeckuit 3akoH. [lepuognyeckas
3/71IeMEHTOB . 1. MenpeneeBa.

KopoTkonepuoaHnas u dauxnHonepuodHas GpopMbl

cucrema
XUMHUYECKHX

PackpbIBaThb CMBIC/ TEPUOAMYECKOT0 3aKOHA M0/ PyKOBOACTBOM Me/arora.

[ToHMMAaTh CylLIleCTBOBaHHE EPHUOJUUECKON 3aBUCMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB
(M3MeHeHHe paJjuyCoOB aTOMOB U 3JIEKTPOOTPHIIATEbHOCTH) U UX COeJUHEHUH OT
MOJIOXKEHUS B IEPUOANYECKOM CUCTEME U CTPOEHHS aTOMa C UCI0JIb30BaHHUEM CXEM U TaBJIHIL,

YcTaHaB/IMBATh CBA3b MeX/1y MOJI0KEHUEM 3JIeMEeHTa B IEPUOAUUYECKOH cHCTEME U CTPOEHUEM
ero aToMma (cocTas Y 3apsij s/ipa, 061iee YUCJIO 3JIEKTPOHOB U paclpe/ie/IeHHe UX 0
3JIEKTPOHHBIM CJIOSIM) 110 06pasIyy.

[IporHO3UpoOBaTh XapaKTep U3MeHEeH!s CBOHCTB 3JIEMEHTOB U UX COeJUHEHUH 110 rpynnaM U
nepuojam Ileproanyeckoil CHCTEMBI € TIOMOLIBIO Nefarora.
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[leproanyeckol CUCTEMBbl XHMHYECKHX 3jeMeHTOB /[l
U. Menpeneesa. [lepuogpl u rpynnsl. PU3ndeckuil cMbIcI
MOPAJKOBOrO HOMepa, HOMEpOB IlepHojia M TPYIIbI
3JIeMeHTa.

CtpoeHue aTtomoB. CocTaB aTOMHBIX fAjep. M3omonbL
JnexkTpoHbl. CTpoeHHe 3JIeKTPOHHBIX 000JI0YEK aTOMOB
nepBblx 20 XxXUMHYeCKUX 3jeMeHTOB [lepuoaudeckoi

cuctembl /I H. MeHpeneeBa.  XapaKTepUCTHKA

XMMHUYECKOTO  3JIeMeHTA TII0 ero IOJIOKEHUI0 B
[Tepuoaudeckoit cucreMme /. U. MeHeneeBa.

3akoHoMepHOocmu  uU3MeHeHusl — paduyca  amomos
XUMUYECKUX 3/1eMeHmos, MEMAAAu4eckux u

Hememanaau4eckux ceolicme no epynnam u nepuooam.
3Hauenue Ilepuoduueckozo 3axkoHa u Ilepuoduueckolii
cucmeMbl XUMU4ecKux 3/1emMeHmos 0151 pa3eumus Hayku u
npakmuku. /. U. Mendeseed — yuéHulii u 2paxc0aHuH.
JAemoHcTpauum

KopoTkonepuoaHas v JJiMHHONeproAHasA GOpPMBbI
[leproanyecKoi cUCTEMbI XUMUY€ECKUX 3/IEMEHTOB

J. U. MenpeneeBa.

O3HaKoMJIeHHe C 06pa3liaMy MeTaJIJI0B U HEMETaJlJIOB.

JNlabopaTopHble U NpaKTUUeckue paboTbl
JlabopamopHulil onvim:

B3auMozielicTBHe THAPOKCHJA LHMHKA C pacTBOpaMu
KUCJIOT U 1eJiouei

XapakTepu30BaTb XMMHUECKHeE 3J1eMeHThI IepPBbIX TPEX IePHOA0B, Ka/Ius, KalbLUs 10 UX
noJioxkeHuto B [lepuouyeckoii cucreme /l. U. MeHeneeBa.

CiieioBaTh MpaBUJaM 6€30MacHOM paboThl B 1a60PATOPUH IIPH UCIOJb30BAHUU XUMUYECKOMN
nocyzibl M1 060pyA0BaHuUs 0] KOHTPOJIEM Ilefiarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOX Ha UHOpMaL Ko U3
y4eOHHKa U CIPaBOYHbIX MaTepHasIOB, TPaMOTHO UCNO0/1b30BaTh U3yYEHHBIH MOHATUHHBIA
anmapar Kypca XMMHMH NocJle CTPYKTYPUPOBaHHUA MaTepHasla C UCI0JIb30BaHUEM KJIHIIIe.

Hcnonb30BaTh NpHy BEINOJHEHUH y4eOHBIX 3a/JaHUH TeKCTbl yYeOHMKa MocIIe
CTPYKTYpHUpOBaHUsA MaTepHasa, CipaBoYHble MaTepuasl ([lepruoanyeckyro cucreMy
XMMHYeCcKHX 371eMeHTOoB /[. M. MeHies1eeBa, TabMLy pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U
coJieH B BOJI€, 3JIEKTPOXUMUYECKUH P/l HaNpsSHKeHUH MeTaJlIoB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce HCCIej0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePaTypy XMMHUECKOT0 COZepKaHHs, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa oA PyKOBOACTBOM Ilefarora

Tema 5. CTpoeHue BelecTB.
XuMu4yecKas CBs3b.
OKHCJIUTETBHO-
BOCCTAHOBHTEJbHbIE PeaKIUu

(84)

Xumunueckas cBsi3b. KoBaneHnTHas (moJsipHast ¥ HEMOJIIpHast )
CBSI3b. DNIeKMpOoOmMpUYamenbHOCsy amomo8 XuMu4eckux
anemenmog. loHHas cBsi3b. Tunst KpUCmaiiuyeckux peuemox.
CreneHb OKHUCAUTENIBHO-
BOCCTAHOBHUTEJIbHbIE peakuuu. [Iporeccbl oKUCAEHUS U

BOCCTaHOBJIeHUSA. OKHUCIUTENH U BOCCTAHOBUTEJIH.

OKHUCJIEHHA.

JdeMoHcTpanuu
OKHCINTETEHO-BOCCTAHOBUTEINILHBIE PEaKIINH: TOPEHHE,
peaxuuy pas3ioKeHus, COeIUHEHNS

PackpbIBaTh CMBICI U3y4aeMBbIX IOHATHH O] pYKOBOACTBOM II€/1arora.

OnpenensaTs BUA XUMHUYECKOH CBSA3U B COEANHEHUH C UCTIOJIb30BAHUEM CXEM.

OmnpenensTs CTENeHb OKUCIEHHUS XUMIYECKOTO 3JIEMEHTa 10 (OpMyJIe eT0 COSANHEHHS C
HCIOJIb30BaHUEM AJITOPUTMA.

OmnpenemnsTs SJIeMEHT (BEIIEeCTBO) — OKHUCIIUTEINb U JIEMEHT (BEIIeCTBO) — BOCCTAHOBUTEIb.

OOBACHATH CYIIHOCTH NPOIIECCOB OKUCIIEHUS M BOCCTAHOBIICHUS.

CoCTaBNIATh 3NEKTPOHHBIN OaaHe ¢ y4ETOM YHCIIa OTJAHHBIX U IPUHSATHIX 3IEKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM PEaKIMy MO aJropuT™My pasdopa
OKHCIIUTENbHO-BOCCTAHOBUTEIBHON PEAKIUH.

Hcnons30BaTh MU BHIOJIHEHUH YUEOHBIX 3alaHUN TEKCThl y4eOHMKA TIOCIe CTPYKTYPUPOBAHUS

Marepuaa, ClpaBOYHbIe MaTepualibl (IEPUOIUUECKYIO CUCTEMY XMMHUYECKHX 31eMeHToB /1. M.
MeHpeneeBa, TabIHIYy pacTBOPUMOCTH KHCIIOT, OCHOBAHHH U COJIEH B BOJIE, JIIEKTPOXMMUICCKUI PSJT
HAIPsDKCHUN METAJUIOB)
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Pa3zeu 2. BaxxHeillMe npeACcTaBUTE/ I HEOPraHUYeCKUX BemecTs (35 4)

Tema 6. Kucnopoga. Bogopoga,.
(14y9)

Bosayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —
3JIeMeHT U TpOCTOe BeLlecTBO. HaxoxpeHune
KHCJopoJa B npupoje, ¢u3MdeckMe U XUMHYECKHE
cBOMCTBA. Peakniuu ropeHNs NPOCTHIX U CJI0KHBIX BEIlleCTB.

030H.

Tennosoll agpgdekm xumuueckoll peakyuu. IK30- H
3H/I0TEpPMHUYECKHE peakuuy, mepMoxumuieckue
ypagHeHus. Tlonstue 06 okcujax. CnocoGbl MOJyYeHHUs
KUCIOpOJa B JIaGOpAaTOPUM U NPOMBIIJIEHHOCTH.

NpUMeHeHHe KHUCJIOpPOJAd. KpYyroBOpOT KHC/I0poJa B
npupoze. TonanBo: yrosib U MeTaH. 3arpsisHeHue BO3/yXa,
ycuJieHHe TapHUKOBOro 3¢ deKTa, pa3pyLieHHe 030HOBOI'O
ciosl.

Bozopos — asieMeHT U IpocToe BelllecTBO. HaxoxaeHue
BO/IOPO/iA B IpUpo/e, GU3nyecKre U XUMUYECKHe CBOMCTBa
(Ha npHMepe B3aUMOJEHCTBUS C HeMeTa/UIaMH M
OKCH/IaMH MEeTaJIJIOB), NIPUMEHEHUE, CNOCOOLI NOMYHYEHUS.
[TonsTuHe o kucjaoTax KucaoThl U costu.

AeMmoHcTpauumn

BsaumogeiictBue pocdopa, cepsl U Kesie3a C KUCJIOPOA0OM
(BO3MOXKHO HCITOJIb30BaHHE BU/IEOOMBITOR).
OnpejesieHue cojiepKaHusl KUCJA0pO/ia B BO3AyXeE.
OnbIThI, IEMOHCTPUPYIOLHE YCIA0BUSI BOSHUKHOBEHUS U
NpeKpalleHUs TOpeHus.

Na6opatopHble U NpakTMYeckue pabotbl

JlabopamopHulii onvim:

O3HakoMJIeHHe C 06pa3liaMHi OKCH/JOB.

IIlpakmuyeckas paboma:

Ne 4. [lonyyeHue KKCI0pPO/ia, U3YYEHHE €ro CBONCTB.
IMpakTraeckas pabota Ne5. Iomydenne Bogopoa 1 H3ydeHHe
€ro CBOMCTB.

Bovtuucnenusn
— MOJ'IeKyJ'IHpHOﬁ MacCChbl KUCJIOpOJa U 030HA Ha
OCHOBaHUH aTOMHOﬁ MacCChbl XUMHUYECKOTI'0O 3JIeMeHTa

PackpbIBaTbh CMBIC/ H3y4aeMbIX TOHATHHM U IPUMEHSATD 3TH NOHATHSA NPHU ONMHCAHUH CBOUCTB
BellleCTB U UX IpeBpallleHUH C UCI0J1b30BaHUEM OIIOPHBIX CJIOB U KJIHIIE.

XapakTepu3oBaThb (OIHUCHIBATDb)C ONOPOU HA NAAH, CXEMY, KDAMKYIO 3ANUCH
coCTaB BO3/iyXa, PU3NYeCKHe U XM-MHUYeCKHe CBOMCTBA KUCJI0PO/A, CIOCO6BI ero MoJIydeHus,
NpHUMeHeHHe U 3HaueHHe B IPUpPOo/ie U XKU3HH YesloBeKa.

CpaBHUBATb PeaKIM1 FOPEHUs U Me/lJIEHHOTO OKHCJIEHHUS C TPe/iBapUTeIbHBIM 06CyKjeHuEM
napaMeTpOB CPaBHEHHS.

Co6upaTb NpUGOPHI JJ/1s1 MOJIYyYeHHUs KUCI0PoAa (BbITECHEHHEM BO/bl M BO3/1yXa).

Pacno3HaBaTh ONBITHBIM YTEM KUCJI0POJ 110/, KOHTPOJIEM leJlarora.

Hcnosb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHHsI GOPMY.JI BELLECTB, MOJIEKYISPHbBIX
ypaBHEHUH XMMHUYECKUX PeaKIUi ¢ yyacTHeM KUCJI0poJa.

OGBACHATD CYLHOCTB 3KOJOTMYeCKHUX ITP06.JIeM, CBA3aHHBIX C 3arpsi3HEHHEM BO3/yXa.

CrnenoBaThb MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUH IPH UCIIOJIb30BAHUH XUMUYECKOH
NOCYZAbl U 060pYJOBaHHs 10/, KOHTPOJIEM I1€/Jarora, a Takke NpaBU/IaM 00palieHus ¢
rOpIOYMMHU BellleCTBAMH B ObITY.

[l1aHMpOBATE M OCYIeCTBIATh HA IPAKTHKe XMMHUYeCKHe 3KCIIepUMEeHThI, IPOBOJUTh
Hab6JII0ieHHs], ZieJlaTh BbIBO/bI 110 pe3yJibTaTaM 3KCIepU-MeHTa 10/, pyKOBOJCTBOM Ilefarora.

YuyacTBoBaTb B COBMeCTHOM paboTe B rpyIIe.
Hcnonb3oBaTh NpHU BBINOJHEHUH yUeOHBIX 3aJJaHUH U B Ipollecce UcCaef0BaTeIbCKON
JlesITeJIbHOCTH HAy4YHO-MONYJIIPHYIO JIMTePaTypy XMMHUECKOT0 COZep>KaHUs, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o pyKOBOACTBOM lefarora.

BricTparBaTh pa3BépHyThIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha MHQOPMALHIo U3
ydebGHHKa U CIPaBOYHbIX MaTe-
pHaJIOB € ONIOPOM Ha MJIaH, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca
XUMHH

Tema 7. Boga. PacTBopsbl.
IloHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. Ctpoenue. Mosekybl. Qusuveckue
ceoticmea 800bl. Boda kak pacmeopumesib. PacTBoOpHI.

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUH U NPUMEHATDb 3TH NOHATUA IPU OITUCAHUHN CBOMCTB
BelleCTB U UX npeBpaLueHm?l C [IOMOLIbIO Teaarora.
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(54)

Ilonamue o pacmeopumocmu sewjecma 6 gode. [loHssmue o
HACbIUJeHHbIX U HEHACbIWeHHbIX pacmgopax. MaccoBasi 1015l
BelllecTBa B pacTBope. PacyeT MaccoBO# Z0J1M BelleCTBa B
pacTBope (MpoLeHTHAs KOHILEHTPAIHsi).

Xumuueckue ceolicmea 600bl (pasnosceHue, peakyuu c
HampueM, okcudoM Kaavyus, okcudom cepbutlV [loHsamue 06
ocHosaHusiX. Posnb pacmeopoe & npupode U 8 XHCUSHU
yenosexka. Kpyzosopom eodel 6 npupode. 3arpsi3HeHHe
NPUPOAHBIX BoJ. OXpaHa ¥ 0YMCTKA MPUPOAHBIX BOJ,.

AeMmoHcTpauumn

JJ1eKTpOJIM3 BO/Ibl; CHHTE3 BO/Ibl; B3AUMO/I€HCTBHE BOJbI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMaTEPHUAJIOB).

PacTBOpeHHe BelecTB ¢ pa3/IMYHON pacTBOPUMOCTHIO.
HccienoBaHye pacTBOPOB KUCJIOT U 11eJI0Yei ¢ TOMOILbI0
WH/JMKaTOPOB.

NabopatopHble U NpakTUYeckue pabotbl
Ilpakmuyueckas paboma:

Ne 6. [IpurotoB/ieHHe pacTBOPOB C ONpese/IEHHON
MacCcOBOH Jj0J1e¥ paCTBOPEHHOTO BELECTBA.

XapakTepu3oBaTh GpU3NUECKHEe U XUMUYECKHe CBOMCTBA BOADI, €€ poJib KaK paCTBOPUTEJIS B
MPUPOJIHBIX MPOLECCAX C ONOPOH Ha IJIAH U CXEMY.

CocTaB/ISITh ypaBHEHUS] XUMUYECKUX PeaKIUi C y4acTHeM BOJbI C OTIOPOH Ha CXeMY.

OOGBSACHATD CYLHOCTD 3KOJIOTHYECKHX TPO6JIEM, CBA3aHHBIX C 3arpsiI3HeHUEM NPHUPOIHBIX BOJ,
Croco6bl OUUCTKHU BOABI OT IPUMeECeH, Mephl 110 0XpaHe BOJL OT 3arpsi3HeHUsI ocjie
pe/BApUTEIBbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

[I1aHUpPOBATE U OCYIECTBIIATh HA MPAKTHKE XUMUYECKHe IKCIEPUMEHTHI, IPOBOJAUTD
Hab6JII0JeH s, 1eJIaTh BbI-

BO/IbI 10 pe3yJIbTAaTaM 3KCIEPUMEHTA 0Jf KOHTPOJIEM I1e/Iarora, C UCIOJIb30BaHUEM KJIHLIE.

CnenoBaThb NpaBuiaM 6e30MacHON paboThl B JaGOPATOPHUU NPH UCIOIb30BAHUU XUMUYECKOH
ocyibl 1 060pyAOBaHUs O KOHTPOJIEM IIeJarora.

[IpoBOAUTD BBIUKUCIEHHUS C IPUMeHEeHHEeM IOHSTHS «MaccoBasi [10Jisl BellleCTBa B pacTBOpe» C
oTnopoi Ha GOpPMyIbl.

HWcnosib30BaTh NPH BBINOJHEHUH YYeOHBIX 3alaHUH U B ITpoliecce Uccae0BaTelbCKOM
JesITeJIbHOCTH HAyYHO-MOMYJISIPHYIO JIMTEPATYPY XUMUYECKOTO COJlepKAHMUS, CIPABOYHbIE
MaTepuasel, pecypcbl UHTepHeTa 1oJ pyKOBO/CTBOM Ilejiarora.

BricTpauBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C OOPOM HA UHPOPMALUIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIA TOHATHUWHBIA
anmapar Kypca XMMHH I10cJle IpeJiBapUTeJbHOI0 CTPYKTYPUPOBaHUs MaTepHasa.

Tema 8. d1eKTpo/IMTHYECKAA
Auccouranus. XuMudecKue
peakuuu B pacTBopax

(54)

Teopus
DnekTponuTHYecKas

SHGKTPOHI/ITH‘IGCKoﬁ JUCCOLHUAIINH.

JUCCOIHAIIAA. SHSKTPOJ'II/ITLI n

HEJJICKTPOJIUTHIL. KaTI/IOHBI, aHHOHEBL. Mexanuszm 0uccouual4uu
eeujecme C pa3iudHbIMU suoamu xumuyeckotl ceszu. Ilowsmue
ocmenerHu buccouuauuu. CuIIbHEIE ¥ cIa0bIe OJIEKTPOJIUTHL.
Peakun woHHOTO obOMmeHa. YcmoBus NPOTCKaHUA peaKHI/Iﬁ
HOHHOTO 00OMeHa 1o xoHma. IToaHbIe B COKpaIIIéHHLIe HOHHBIC

YpaBHEHUSI peakuuid. XUMHUECKHE CBOWCTBA  KHUCIOT,

OCHOBaHHI H coONed B CBeTe MpPEICTaBICHUA 00

3IEKTPOJUTHIECKOM qucconanuy. KauecTBeHHbBIE peakiiu Ha

KaTUOHbl W AHWOHBI: HMOHBLI XJIOPHI-, 6pOMl/Ill-, uoaua-,

cynbdar-, kKapOoHaT-, CHIIMKAT-, hocdar- aHHOHBI; THIPOKCHI-

HOHBI, KaTHOHbBI AMMOHHWA, Mar”Hud, KajlblWuA, aJKOMHHUA,

xene3a (2+) u (3+), menu (2+), uMHKA, OPUCYTCTBYIOLINE B
BOJHBIX PacCTBOPaX.

PacKpbIBaThb CMBIC/ U3yYaeMbIX IOHSATHH, a TaKXKe CMBICJ TEOPHH 3JIEKTPOJUTHYECKOM
JUCCOLIMALIMH C ONIOPOM Ha CXEMBI.

O6BACHATH MPUYUHBI 3TEKTPONPOBOJ-

HOCTH BOJHBIX PACTBOPOB C TOMOLIbIO NTeAarora.
CocCTaB/ATh YpaBHEHHUsI AUCCOLUALIMY KUCJIOT, LileJI04ei U coJiell, IOJIHbIe U COKpallEHHbIe
HOHHbBle ypaBHEHHST XUMHUUYECKHX PeaKLUil HOHHOTO 06MeHa.

[l1aHUPOBATD U OCYILLECTBJATh HAa MPAKTHKE XUMHYECKIe 3KCIIEPUMEHTDI, IPOBOUTh
HaG6JII0/IeHuSs, 1eJIaTh BBIBO/IbI [0 Pe3yJIbTaTaM 3KCIIEpUMEHTA MOCJIe TpeABaPUTENbHON
paboThL.

CyieoBaTh MpaBU/IaM 6e30MacHON paGoThI B 1a60PATOPUU MPHU UCIOIb30BAaHUHM XMMUYECKON
NOCy/ibl ¥ 060pY/0BaHUs M0/] KOHTPOJIEM MeJjarora.

[IpoU3BOAUTH BHIYUCIEHHS 10 XUMUYECKUM YPaBHEHHUSIM.

BbicTpanBaTh pa3BEPHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C 0NOPOH HAa HHGOPMALHIO U3
y4yeOHHKa U CIPaBOYHbIX MATEPHAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIH MOHATHIHHBIN
anmnapar Kypca XMMHHU [0CJIe NpeJBapUTENbHOT0 CTPYKTYPUPOBaHHUS MaTepHaia.

Hcnosib30BaTh IIpY BBIIIOJHEHUH Y4eGHBIX 3aJaHUH U B IpoLlecce UCCIeJ0BaTeIbCKON
JlesITeJIbHOCTH HayYHO-NOMYJISIPHYIO JIUTePATyPy XMMHUYECKOT0 COePXKaHUsl, ClIpaBOYHbIe
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JleMOHCTpauuu

JneKTprYecKas MPOBOAUMOCTb PACTBOPOB BEILECTB;
JIBIDKEHHE HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbITHI, HJIIOCTPUPYIOIME IPU3HAKH IPOTEKAHHUSA
peakL i HOHHOTO OGMeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThbl

JlabopamopHblil onbim:

Peakuu HoHHOI0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara megu(1l) u ménoun, kapboHaTa HATpUA U
COJITHOM KMCJIOTBI, peaKLus HeHTpalu3aluy Mexay
TUJPOKCUOM KaJIusl U COJITHON KUCJIOTOM.
Buiyucaenusa

— 10 ypaBHEHUSAM XUMHYECKUX PeaKLUN

MaTepHaJibl, peCypCbl I/[HTepHeTa IocJie KOHCYJIbTallUH C IefaroroMm

TeMma 9. OCHOBHBI€E KJIACChI
HeOopraHu4ecKmx
coeUHEHUH

(1149)

Knaccudukanus HeopraHM4eCKUX COeIMHEHUH.

OKCHABL: cOCTaB, kKJaaccuduranus (OCHOBHbIE, KUCIOMHbIE,
am@pomepHble, Hecos1eobpasyroujue Ha npumepe okcuda
yesepoda Il u okcuda azoma Il), HomeHkaaTypa [losyveHue u
XUMHYEeCKHe CBOMCTBA OKCH/I0B (B3aUMOJIeHCTBUE C
BOJIOM, KUCJIOTAMH, LieJI04aMHu).

OcHOBaHUsI: COCTAB, KJaccubuKamus (1eJ041 U
HepacTBOpPHMbIe OCHOBAaHUs), HOMEHKIATYpa, dusnyeckue
Y XMMU4YeCKHe CBOMCTBA (B3aUMO/IEHCTBHE C OKCUIAMU
HeMETAJJIOB, KUCJIOTaMHU, COJISIMH ), CNOCOObI NOAYHYEHUS.
KucnoTsl: cocTas, kiaccuduKkays, HOMEHKJIATYPA,
¢dusnyeckre U XUMHUYeCcKre CBOMCTBA (B3aHMO/IeCTBHE C
MeTaJlJlaMH, OCHOBHbIMH OKCHJaMH, OCHOBAaHHUAMH,
COJIIMM Ha IpUMepe COJITHOW U CEpHOM KUCJIOT), Cnocobbl
nosay4eHusi. Psi ak THBHOCTH METaJLJIOB.

Couu (cpeZiHMEe): HOMEHKJIATYPa, CIOCOOHI MOJIyYeHUs,
B3aMMO/IEHCTBHE COJIel C MeTalJlaMU, KUCJIOTaMH,
111eJ109aMH U COJISIMU.

FeHeTHYeCcKasi CBSI3b MEX/Y KJIaCCAMH HEOPraHHUYeCKUX
coeuHeHUH. ['eHeTHYecKue psAabL. [ToHsmue 06
amg@omepHbix 2udpokcudax (Ha npumepe UHKA U
AIOMUHUSL): XUMUYecKue ceolicmea 83aumodelicmsue ¢
Kuc0mamu u Wes04amu, pas/ioxceHue npu HazpesaHuu.

JAemoHcTpauunm

06pa3sibl HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB.
B3auMogelicTBue pacTBOpa CEpHOM KMCJIOThI C OKCUA0M
megu(1D).

Peakuys HeHTpasr3anyu.
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OnpeieneHre OCHOBHBIX KJIACCOB HEOPTaHMYCCKUX COCTUHCHHIA 110 MIa0JIOHY.
CocraBieHne cXeM CTPOCHHSI OCHOBHBIX KJIAaCCOB HEOPTaHWYECKUX COCAMHEHUI HAa OCHOBE
onpeneneHus.

CocraryieHre ()OpMyJI OCHOBHBIX KJIACCOB HCOPTaHMYCCKUX COCAMHCHHUN M Ha3bIBAHUE UX IO
MEXIYHAPOIHOM U TPUBHAIEHONW HOMEHKIJIATYPE C HCIOJIE30BAHUEM OTIPEIICIICHUS U TaOJIHIIbI
pacTBOPUMOCTH.

KnaccuduimpoBanue n3y4aeMbIX BEIIECCTB M0 COCTABY U C80LICMEaM C OTIOPOH Ha ONpeICCHH S,
CXEMBI H TaOJIUITY PACTBOPHMOCTH.

CocraBieHne TabIHIIbl TEHETHIECKUX PSAIOB U CXeMBI «[ eHeTHuecKast B3aUMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTaHMUECKUX COEIMHEHHI 101 pyKOBOJICTBOM Ie/1arora.

[IporHo3upoBaHKe CBOMCTB BEUIECTB HA OCHOBE OOIIMX XHMHYECKUX CBOMCTB M3Y4YE€HHBIX KIIACCOB,
TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCS C UCIIOJIb30BaHUEM CXeMbl «[ eHeTHuecKas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHHIT» 101 PYKOBOJICTBOM Te/iarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUN peakuil, WILTIOCTPUPYIOIIMX XUMUYECKUE CBOMCTBA
W3YYEHHBIX KJIACCOB U CNOCOObL NOYHeHUs BEIECTB U3YUYEHHBIX KJIACCOB, TPYIII, a TAKXKe
MOATBEPKAAIONINX TEHETHIECKYIO B3aUMOCBSI3b MEX/y HUMH, C OITOPOii Ha BepOaIbHYIO CXeMy B
KauyeCcTBE 3pUTENILHON OTOPHI.

CocraBiieHHE MOJICKYJSIPHBIX YPaBHEHHI PEaKIUii O CXeMaM C MpeIBapUTEIbHBIM 00CYKICHHEM
BBIOOpA PEearupyroIiX BEemeCTB.

Brruncnenue no ypaBHeHUSIM XUMHUECKHUX PEeaKLUi KoauyecTBa, 00bEMa, MacChl BEIECTBA 110
KOJIMYECTBY, 00BbEMY, Macce peareHTOB WIN MPOIYKTOB PEAKINH MO aJTOPUTMY.

[InanupoBaHUe M OCYLIECTBICHHE HA IPAKTUKE XUMUYECKOT0 SKCIIEPUMEHTA M HAaOIIOACHHUS MO
PYKOBOACTBOM YUYMTEJISI.

DopMmynHpoBaHHE BBIBOJOB IO pe3yIbTaTaM dKCIIEPUMEHTA C UCII0JIb30BAHUEM OMOPHBIX CJIOB.
DopmynrpoBaHIe ¢ TOMOUIBIO TIejarora ¥ BEITOJHEHUE TIPaBIIT O€30MIaCHOM paboTHI B Ta00paTopuu
MIPY WCTIOTB30BAaHUN XUMHIECKOH MOCYIBI 1 000PYIOBaHUS.

Vcnonp3oBaHue IpH BBIOJTHEHUN YYeOHBIX 33/IaHU M B POLIECCE HCCIIE0BATEIBCKOI IS TEIbHOCTH
Hay4YHO-TIONYJIIPHOM JINTEPATYPbl XUMUYECKOIO COJAEPKAHMs, CIIPABOUHBIE MaTepHalIbl, PECYPCHI
WHTtepHeTa, ocyiecTBIeHNE BEIOOpA 110l pYKOBOACTBOM HACTABHHUKA.




BriTecHeHUe OZHOT'O MeTaJljla APYTI'MM U3 paCTBOpPaA COJIH.

NabopatopHble 1 NpakTUYeckue pabotbl
Jla6opamopHbie onbimbol:

B3anmogelicTBUe KUC/IOT C MeTalJIaMu.

[TonydyeHue HepacTBOPUMbIX OCHOBAHHM.
B3auMogelicTBUe HepaCTBOPUMBIX OCHOBAaHUM C
KHUCJI0TaMH.

PaznoxeHue rugpokcuaa meau(ll) npu HarpeBaHUM.
IIpakmuyeckas paboma:

Ne 7. PelieHue 3KciepUMeHTa/IbHBIX 3a/ja4 110 TeMe
«OCHOBHBIE KJ1aCChbl HEOPTaHUYECKUX COeJUHEHUI».

BbiqucneHusi
— 110 ypaBHEHUSIM XUMHYECKUX PeaKLINI

BeicTpanBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C OMOPOH Ha MHPOPMAIHIO U3
yueOHHKA U CIIPaBOYHBIX MaTepPHUAJIOB, IPAMOTHOE HCIOJIb30BaHUE H3YUYEHHOTO MOHATHHHOTO
anmapara Kypca XHMMHUH C HCIOJIb30BaHHEM IIaHa, OMOPHBIX CJIOB, alTOPUTMA.

Paspen 3. Bewectso n xmumuyeckue

peakuum, 44

Tema 10. Xumuueckme peakuumm.
OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKUX peaKuuii (4u)

ITlonsamue o CKopocmu XUMUYECKou peaxkyuu. @aKmOpbl,
eausAnwue Ha CKopocmbv XUMUYECKOU peaxkyuu. ITlonamue o
COMOCEHHbIX U 2emEPOCEHHbIX pPEeAKYUsX. Honsmue 06

06pamuMblx u Heo6pamuMblx XUMUYECKUX  peakyusix.

Tousmue o XUMUYECKOM pasHosecuu. CMemeHue

XUMUHYECKO20  PpABHOBECUSL. @aKmOpbl, siauAwowue Ha

CKOPOCMb XUMUYECKOU Pearyuu U NOI0HCEHUEe XUMULECKO20
pasnogecusi. Kiaccugukayusi  xumuueckux peaxyuii no

PA3HbIM OCHOBAHUSM.

PackpbIBaTh CMBICI U3y4aeMbIX IIOHATUN U IPUMEHSTh 3TU MOHATHS IIPU ONIUCAHUM CBOMCTB BELIECTB U

HX IpeBpaIleHUH.

KnaccuduimpoBats XMMHIECKHE PEAKIMU MO PA3THIHBIM IIPH3HAKAM.

Y cTaHaBNMBATh 3aBHCHMOCTD CKOPOCTH XUMHUECKOH PEAKIHH OT Pa3INIHBIX (PaKTOPOB MOX

PYKOBOJCTBOM YUHTEIISI.

[IporHO3UpOBaTh BOZMOXKHOCTH MPOTEKAHUS XUMHUUECKHUX MIPEBPALLEHUH B Pa3IMUHbBIX YCIOBUAX IOCIIE

HpeBapUTEIbHON PabOThIL.

DnpenensiTs OKHCIUTEN U BoccTaHOBUTENH B OBP.

CocTaBIATh AIIEKTPOHHBIN OallaHC PeaKIIHy.

[Tpou3BOAUTH BEIYMCIECHHS 10 XUMUYECKUM YPaBHEHHSIM 110 aITOPUTMY.

BrICTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE H YCTHBIE OTBETHI C OTIOPOif Ha MHOPMAINIO N3 yIeOHHKA I
CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO HCIIOIB30BATh N3YUEHHBII MOHATHIHBIN anmapaT Kypca XHMUH
TI0CJIe TIPEeIBAPUTENHFHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Vcrionp30BaTh MY BBITOIHEHUH YYeOHBIX 3aJJaHUH U B TIPOIECCE HCCIIeA0BATENbCKON eI TENbHOCTH
Hay4YHO-TIONYJIAPHYIO JIUTEPATYPY XUMHUECKOIO COAEPIKAHMS, CIIPABOYHELIE MAaTEPHAILI, PECYPCHI
MHTepHeTa nocie KOHCYIbTALMU C II€1ar0rOM.

PacKpbIBaTh CMBICI H3y4aeMbIX MOHTHI, a TAKKe CMBICI TEOPHH HIIEKTPOIUTHYECKON UCCOIUALIUY C
OTIOPOH Ha CXEMBI.

DOBSICHATH MPUYMHBI JICKTPOIPOBOTHOCTH BOIHBIX PACTBOPOB C TIOMOIIIBIO TIEAarora.

CocTaBATh ypaBHEHHs JUCCOLMALIUY KUCIIOT, LIeJI0Yel U coJleil, TOHbIE U COKpaIEHHbIE HOHHbIE
YpaBHEHUS] XUMUYECKUX peakIuii HOHHOTO 0OMeHa.

r[J'IaHI/lpOBaTb U OCYHIECTBJIATH HAa MPAKTUKE XUMHUYECKHUE DKCIIEPUMEHTBI, IIPOBOAUTH HaGJ’[}OlICHPIﬂ,
JIeTaTh BBIBOJIBI IO pe3yJIbTaTaM SKCIICPHMEHTa MOCIIe IPeIBAPUTEILHON PadoThL.

CremoBaTh npasmiaM 6e30nacHO paboTHI B TaOOPATOPUH IIPH UCTIOIB30BAHNH XMMUUECKOH ITOCYIBI 1
000pyI0BaHUS O KOHTPOJIEM Iefarora.

[Ipon3BOANTE BEIYMCIICHAS IO XUMHYECKIM YPaBHEHHSM.

BeICTpanBaTh pa3BEPHYTHIE MHCbMEHHbIE U YCTHBIE OTBETHI C ONOPOil Ha NH(POPMALHIO U3 yIeOHHKA U
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CIIPAaBOYHBIX MaTEPHUAIOB, TPAMOTHO HCIOIb30BaTh H3yUEHHBIH MOHATUIHBIN anmapar Kypca XUMUT
MOCJIe MPEIBAPUTENBHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Vcrionp30BaTh IpH BBITOIHEHUHN YIEOHBIX 3aJJaHUH U B IIPOIECCE NCCIIEN0BATENbCKON eI TebHOCTH
HAy4YHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJICP KaHUsl, CIIPABOYHBIEC MaTepHabl, PECYPChI
HuTepHeTa nocne KOHCYNbTallUU C IEJaroroM

9 KVIACC

(2 4 B HEmemto0, Bcero 68 u)

MpumepHble TeMbl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yuyeHune

OcHOBHOe cogeprKaHue

OCHOBHbIE BUAbI AEATENbHOCTU
obyuatowmxca

Paspes 1. BemecTBo M XMMHYecKHe peakiyu (104)
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IloBTOpEHUE U YTIyGIeHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Iepuoauueckuii 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX
anemenToB Jl. 1. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KA, KaJIBIUS U UX
COEIMHEHHH B COOTBETCTBHH C IOJIOKCHUEM IJIEMEHTOB B
MIEPHOIMIECKON CHCTEME U CTPOSHHUEM HX aTOMOB.
Knaccuduxanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BELIECTB
(MexxIyHapoIHas U TPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCAIINXCS K Pa3IMUHbIM KJlaccaM
HEOpPraHM4YeCKuX coeluHeHul. I'eneTnueckas cBsA3b
HEOPraHUYIECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbI XUMIUECKON CBS3U M TUIIBI
KPHCTAININYECKHUX PEIIETOK. 3a6UCUMOCHb CEBOLUICE Geuyecins
OM UX CMpPOEHUSL.

XuMu4ecKre peakuuy. KIacCH(HUKAH XUMIIECKUX PeaKIuii
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 2MEKTPONTUTHIECKOH TUCCOLMAIIN

JleMOoHCTpauuu

1. Mogeiu KpUCTaIJINYeCKUX PelléTOK HeOpraHU4ecKUx
BelleCTB.

2. KopoTkonepnoaHast ¥ JUTHHHOTIEPUOIHAS (POPMBI
Ilepunoanueckoil cUCTEMBI XMMUYECKUX 3JIEMEHTOB

. . Menneneesa

IpakTnueckas pabora Ne8 «Peakium HOHHOTO OOMeHa
IMpakTnueckas pabota Ne 9 «KauecTBeHHbIE peaKIM1 HA HOHBI
B pactBope".

KontponbHast padoTta Ne6 «neKTpoIuTHIECKAsT TUCCOTAAIIHS»

XapakTepu3oBaTb XMMUYECKHE 3JIEMEHTHI IEPBBIX TPEX IEPHUO/I0B, KAJUA U KaJbLUA 110 UX
noJsioxkeHu1o B [lepuosudeckoit cucreme /Jl. . MeHiesieeBa ¢ onopoit Ha aJlrTOPUTM.

KnaccuduuypoBaTh 1 Ha3blBaTh HeOpraHUYeCKHe BellleCTBA U3yYeHHbBIX KJIACCOB C ONMOPOH Ha
cxeMy, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 06LME XUMUYECKHE CBOMCTBA BELIECTB Pa3/IMYHbIX KJIACCOB, IOATBEPKAATh
CBOWCTBA NPUMepaMH MOJIEKYJISIPHBIX YPaBHEHUUM XUMHUUECKUX PeaKLUH C OIIOPO Ha CXeMY.

OnpezensiTh BUJ XUMUY€ECKOH CBSI3U M THI KPUCTAJIJIMYECKOM PEIIETKH BeleCTBa C ONOPOM Ha
cxXeMmy.

[IporHo3upoBaTh CBOKWCTBA BELECTB B 3aBUCUMOCTH OT UX CTPOEHUS NOCJIE IPEABAPUTENBHOTO
pas6opa.

BoicTparBaTh pa3BEépHYThble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHopMalHIo U3 yue6bHHUKA U CTPAaBOYHBIX MaTePHUA/IOB, TPAMOTHO HCII0JIb30BaTh U3y4YeHHbIN
MOHATHUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpH BHIIOJHEHUH Y4eOHBIX 3alaHUH U B [Tpoliecce HCCleL0BaTeIbCKON
JlesITeIbHOCTH HAyYHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcsl UHTepHeTa 0 pyKOBOACTBOM lefjarora.

PackpeIBaTh CMBICI TEOPHH EKTPOTUTHYECKON Ancconuanyuu. OObICHATD MPUYHHBI

3JIEKTPOIIPOBOAHOCTH BOJIHBIX PACTBOPOB;

CoCTaBJIATh YpaBHEHHS MCCOLMALINM KUCIIOT U ILETI0YEH, TOIHBIC M COKPAIEHHbIC XMMUYCCKUE

YpaBHEHHUS XUMUYECKHX PEaKIMil HOHHOro oOMeHa.

Pazzaen 3. HemeTaniibl

U UX coeAUHeHus (24 1)

Tema 3. O61as
XapaKTepUuCTUKa
XHUMHYECKHUX 3J1ieMeHTOB VIIA-
rpynnsl. I'asoresnt

(44)

O61as XxapaKTepUCTHKA rajoreHoB. 0CO6GeHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIsl HUX
cTeneHu okucaeHus. CTpoeHue U pU3nvecKre CBOMCTBA
HPOCTBIX BEIECTB — rajJoreHoB. XUMHYECKHe CBOHCTBA Ha
npuMepe xjiopa (B3auMo/IeiCTBHE C MeTa/JIaMH,
HeMeTaJIJIaMU - BOJJOPO/IOM U KUCJIOPOJ0M,
weao4amu).XnopoBoopo. CossiHasi KUCIOTa,
XMMHYeCKHe CBOHCTBA, No/y4eHue, TpUMeHEHHE.
KauecTBeHHbIEe peaKLMY Ha raJIoTeHU/-UOHBL. Jelicmsue
X/10pa u X210p08000opoda HA OP2aHU3M He/N08eKd.

006BACHATD 06IIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB HEMETAJIJIOB U UX COeJTUHEHUH B
npe/ieJiax MaJibIX TIEPUO/IOB U TVIABHBIX MOATpyI [leproarieckoi CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS X ATOMOB C UCIIOJIb30BAaHUEM CXEMBI.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHe CBOMCTBA MMPOCTHIX BEIIECTB raJlOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBOJI0PO/1a, XJIOPH/Ia HATPHS), CTOCO6BI UX
MoJIy4YeHHUs], IpUMeHeHHe U 3HaYeHHe B MPUPO/Ie U )KU3HU YeJIoBeKa Mocyie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesisiTh raJIOT€HU/I-UOHBI B PACTBOPE C UCIOJIb30BaHHEM TabJIUIbI "XapaKTepHble
peaKIuy Ha aHUOHBI".

[11aHUPOBATh U OCYILIECTBJISATh HAa MPAKTHKE XUMUUYECKHE 3KCIIEpUMEHThI, IPOBOAUTD
HaG6JII0/IeHHs, 1eJIaTh BBIBO/IbI 10 Pe3yJIbTaTaM 3KCIIepUMEHTA MOCJIe IPe/IBapUTeNbHON
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BakHelive XJIOpUAbI U UX HAXOXKe€HHUe B IIpHUpoJe.

JeMoOHCTpauumu

BuseomMaTtepuasibl: raJoreHbl U UX COeJUHEHMUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble ¥ NpaKTH4YeCKHe Pa6OThI
JlabopamopHulil onbim:

Pacno3sHaBaHuUe XJ1I0pU/-MOHOB.

paboThL.

CrenoBaTh MpaBuUIaM 6€301MacHON paboThI B 1a60paTOPUH IPH UCII0JIb30BAHUH XUMUYECKOH
nocyZpl 1 060py10BaHUA N0/, PYKOBOJCTBOM eiarora.

BoicTpanBaTh pa3BépHyThle NUCbMEHHBIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CTIPaBOYHbIX MaTepHaJIOB, TPaMOTHO UCNO0/b30BATb U3yYEHHBIH MOHATUHHBIA
anmnapar Kypca XUMHH.

HWcnosib30BaTh NPU BbINOJHEHUH YYe0HbIX 33JaHUH U B IPOLECCE UCCIEI0BATENbCKON
JleATEIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlePXKAHUS, CIPaBOYHbIE
MaTepuaJbl, pecypcbl HUHTepHeTa

Tema 4. O61asn
XapaKTepUuCTUKa
XUMHYECKUX 3/ieMeHTOB VIA-
rpynimel. Cepa u eé
coeauHeHus (5 4)

0611as xapaKTepHUCTHKA 3/1eMeHTOB VIA-rpynnsl.
Oco6eHHOCTH CTPOEHHs AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe J/Is1 HUX CTeNeH!U oKucaeHus. CTpoeHue U
¢dusnyeckre CBOMCTBa NPOCTHIX BEIeCTB — KUCJI0pOoJa U
cepbl.

AnnotponHbsle MoAUGUKALUY KUCJI0PO/A U CEPBI.
Xumuyeckue CBONCTBaA cepbl. CEPOBO/IOPO/I, CTPOEHHUE,
du3snYecKkre U XMMUYECKHe CBOHCTBA (KUCIOTHbIE
BOCCTaHOBUTeJbHBIE). OKCU/ABI Cepbl KaK NpeACTaBUTENH
KHUCJIOTHBIX OKCUA0B. CepHasi KUCJI0Ta, PU3nuecKue

Y XMMHUUYeCKUe CBOUCTBA (001He KaK MpeICTaBUTE s
KJIacca KMCJIOT U crnelfudruiecKre), IpUMeHeHHe.
CepHuUCTas KMCJIOTA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIULIEHHO20
cnocoba noJyveHus cepHoll kuciomol. COJIA CepHOU
KHUCJIOTBI, KayeCTBeHHasl peakLiis Ha CyJIbdaT-HOH.
Haxoxx/ieHue cephrl U eé coeAUHEHNH B IPUPO/IE.
Xumuueckoe 3azpsisHeHue oKpyrcarouell cpedsl
coeduHeHUAMU cepbl (KucaomHble doxcou, 3aeps3HeHue
803Jyxa U 8000éM08), ChOCO6bl €20 NpedomaepaujeHus..

JleMoOHCTpauuu

Konnexnuu (BugeomMaTepuabl): cepa v eé coeAMHEHUS.
O6yrarBaHMe caxapa NoJ AelicTBueM
KOHLIeHTPUPOBAHHOM CEPHOU KUC/IOTHI.

JlaGopaTopHbIe U NPpaKTUYeCKHe paGoThl
JlabopamopHble onvimbvl:

O6HapyxeHHe cy1bpaT-HOHOB.

B3aumoiericTBHe pa36aBJIeHHONU CEPHON KUCIOThI C
IIMHKOM. BoIyucaeHus

0 ypaBHEHUSAM XMMHYECKHX PeaKIHii;

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VIA-rpynnsl 1 Ux
coeHEeHUH
C y4ETOM CTPOEHUS UX aTOMOB C ONIOPOH Ha cxeMy "H3MeHeHUe paZiuycoB B OArpynmnax".
XapakTepusoBaThb GpusnyecKue
Y XMMHU4YeCcKHe CBOHCTBA IPOCTOTO BellleCTBa Cepbl U eé coeJUHEeHUH (cepoBoj0po/a, OKCHU/I0B
Cepbl, CEPHOU KUCJIOTHI, Cyb}ATOB), CIOCOOBI UX OJAYYEHUS], TPUMEHEHNUE U 3HAYEHHUE
B IPUPO/ie U >KU3HU YesI0BeKa C OITOPOM Ha CXeMy U IlJIaH.

OnpezensiTh HaJW4YMe Cy1bGaT-MOHOB B PacTBOPE.

OOGBACHATD CYLHOCTb 3KOJOTHYECKUX IPOGJIEM, CBS3aHHBIX C TepepaboTKON coeAMHEHUH cephl
nocJie CTpyKTypUpOBaHUsI MaTepHasa.

[I1aHMpPOBATh U OCYLIECTBJAATh HAa MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI, IPOBOAUTD
Hab6JII0IeHHs], IeIaTh BBIBOABI 10 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnepnoBaThb npaBuaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCTIOJIB30BAHUN XUMUYECKON
nocy/ibl M1 060pyA0BaHus 0/ pyKOBOACTBOM Iefiarora.

[Ipou3BOAUTE BBIUUCAEHUS 10 XUMHUYECKHUM YPaBHEHUSIM 110 aJITOPUTMY.

HWcnosib30BaTh NpHY BBINOJHEHHH yUe6OHBIX 3a/JaHUH TEKCThI yYeGHUKA, CIPAaBOYHbIE
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUY€eCKHUX 3j1eMeHTOB /. Y. MeHjenieeBa, TabinIy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUH pA/J| HallpsKeHUH
MeTaJlJIoB).

HWcnoabp3oBaTh NpY BbINOJTHEHUH yueb-

HBIX 33/JaHUH U B IpoLiecce UCCIel0BaTebCKOH AeATebHOCTH HayYHO- oMy IAPHYIO0 JINTepaTypy

XUMHUYECKOT0 COlep>KaHHUs, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa

10C/Ie KOHCYJIbTALUH C 1elaroroM
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Tema 5. O61as
XapaKTepHCTHKa
XMMHUYECKHUX 31eMeHTOB VA-
rpynnsl. A3oT, pocdop u ux
coeAUHEHUS

(74)

0O611as xapaKTepHUCTHKA 3/1eMeHTOB VA-rpynnsl.
Oco6eHHOCTH CTPOEHHS aATOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JIJI1 HUX CTelleHH OKUCIeHU.

A3oT, pacnpocTpaHeHHe B NpUpoOAe, PU3NYECKUE U
XMMH4YeCKHe CBOWCTBA (B3aMMO/ieHCTBHE C MeTa/lJIaMH U
HeMeTaJl/IaMM - KHCJI0POZIOM U BoZopoioM). Kpyrosopor
a3oTa B IPUPOJE.

AMMuak, ero pusndecKue U XUMHUYECKUE CBOMCTBA
(okucneHre, OCHOBHbIE CBOMCTBA BOJAHOI'0 pacTBoOpa),
nosayveHue v npuMeHeHue. Coii aMMOHUS, UX GU3UYECKHE
Y XMMHUUYeCKHe CBONCTBA (pas3JioiKeHHe, B3aUMOJlecTBUE
Co LeJjI04aMu), NpuMeHeHre. KauyecTBeHHast peakliis Ha
MOHBbI aMMOHHUSI.

A30THas KMCJIOTA, eé pusnyeckre U XUMHUYecKre CBOMCTBa
(ob1urue Kak mpeJCcTaBUTEs KJIacca KUCJIOT U
cnenuuyeckre). A30oTHCTast KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIe aMMOHHUS B KaueCTBe MUHePaTbHbIX
yA0OpeHUH.

Xumuueckoe 3azps3HeHuUe okpyscaroujeli cpedvl
coeduHeHUAMU azoma (Kucs10mHule 00x4coU, 3azpsi3HeHUe
8030dyxa, NoY8bl U 8000EM08).

docdop, anromponusie modugukayuu gocgopa,
dusnYecKre U XMMHYeCKHe CBONCTBA (B3aUMOJeNCTBHeE C
MeTa/UIaMU, HeMeTaJllIaMH, KOHYeHMpUPOB8aHHOU a30MHOL
u cepHoll Kucaiomamu).

Okcug pocdopa(V) u pocoopnas kuciora, pusnyeckue u
XMMHYeCKHe CBOWCTBA, osydyeHre. KayecTBeHHas
peakuus Ha dochaT-HOHBL.

HUcnonbp3oBanue dpocdaToB B KauecTBe MUHEPAIbHBIX
yA06peHui. 3arpsisHeHre NPUPOLHBIX BOJ0EMOB
docdaramu.

JleMOHCTpanuu

Kosneknuu: pocdop 1 Ux coeTUHEHUS.

B3auMopelicTBUe KOHLLIEHTPUPOBAHHOM a30THOM KUCIOThI
C MeJibIo.

JlaopaTopHbie U MPpaKTU4YeCKue paGoThl
JlabopamopHble onvimbvl:

1. B3auMoielicTBHE coJied aMMOHHUSA C I[EJI0YbIO.

2. O3HakoMJIeHHE € 06pa3L;aMy a30THBIX U pochOpHBIX
yA06peHuH.

Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4EHUE €ro CBONUCTB.

O6bACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-IpyINIbl U UX
coeJMHEHUH € y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XMMUYECKHe CBOMCTBA NIPOCTLIX BellecTB a30Ta U pocdopa u
MX coeJUHEHUH (aMMHUaKa, cojled aMMOHHU, a30THOH KUC/IO0ThI, HUTPATOB, OKCH/AA
docdopa(V) u docpopHoii kucaoThl, pocdaToB), cCHOCOOHI UX MOJIYIEHHUs], TIPUMEHEHHE U
3HaueHHe B IPUPO/ie U )KU3HH YesI0oBeKa C UCI0JIb30BaHUEM CXEMBIL.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-HOHBI B PACTBOPE C UCIIOIb30BAHUEM TAGIHIIbI
"XapakTepHble peaKLlM1 Ha KATUOHBI U aHUOHBI'".

OGBSCHATD CYLIHOCTb 9KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C HAX0XKAEHUEM COeJUHEHUN
asoTa u pocdopa B OKpy:Kawllel cpee.

[l1aHMpOBATE U OCYLIECTBJIATh HA IPAKTHKe XUMHUYeCKHUe IKCIIepUMEHThI, IPOBOAUTH
Hab6JIl0JeHHs, JleJJaTh BbIBOJBI 10 pe3y/ibTaTaM 3KCIepU-MeHTa.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
Mocy/ibl M1 060pyA0BaHUsI.

[Ipou3BOAUTE BBIUUCIEHUS 10 XUMUYECKUM YPaBHEHHUSAM.

HWcnosib30BaTh NpHY BHINOJHEHUH yue6OHBIX 3aJaHUH TEKCThI y4eGHUKA, CIPAaBOYHbIe
MaTepuasbl (IEPUOJUYECKYIO CUCTEMY XUMHUUYeCKUX 3ieMeHToB /I. U. MeHzeeeBa, Tab ULy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIEKTPOXUMHUUYECKHUH PsIfl HANlPsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpHY BEINOJHEHUH Y4eGHBIX 33/JaHUH U B IpOLiecce KCCIeJ0BaTebCKON
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie KOHCY/IbTAlMH C Neiarorom
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Buruucaenus
— I10 ypaBHEHHAM XMMHUYECKHX peaKkL Uil
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Tema 6. O611as XapaKTepuc-
THKa XMMU4YeCKHUX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoj v KpeMHHMH U MX
coeJMHEeHUs

(84)

Yriepog, aysutoTponHble Moaudukanuu (rpadut, anmas),
pacnpocTpaHeHue B IpUpoJie, pusnudeckre U XUMUYECKHE
cBo¥cTBa. Afcop6uusa. KpyroBopoT yriieposa B IpUpoe.
OKcuAbl yrieposa, ux GusnyecKkrue U XUMUYecKue
CBOHCTBA (B3aUMO/leiCTBHE C META/UIAMHU, HEMeTaJlJIaMH,
KOHYeHmMpuposaHHOU a30mHoll U cepHoll Kuciomamu), ux
,C[eﬁCTBl/le Ha XXM Bbl€ OPraHU3MBbI, nos1yyeHue

U IpUMeHeHUe. IKo102uvecKue npobaeMbl, C8s13aHHbIE C
okcudom yaaepoda(lV); zunomesa 2106a.16H020
nomenJieHusl KAuMama; NapHuUKkoswvlil aghgexm.

Yro/spHas KUC/I0TA U €€ CoJIH, UX GU3nvecKre U
XHUMH4YEeCKHe CBOI‘/JICTBa, nosiyyeHue  IpuMeHeHHeE.
KayecTBeHHas peakuusl Ha Kap6OHAT-UOHBI.
HcnosvzosaHue kap6oHamos 8 6bimy, MeduyuHe,
NpoMblWIEHHOCMU, CeAbCKOM X03s1licmeae.

Kpemuui, ero pusnyeckue u Xumuieckre CBoMcTBa (Ha
npuMepe B3aUMO/IEHCTBHUs C META/IJIaMH U HEMETAJIIaMHU),
nosyyeHue U NpuMeHeHue 8 31eKmpoHuKe.

CoeduHeHusi kpemHus 8 npupode. O6ujue npedcmas.ieHusi 06
okcude kpemuusi(1V) u kpemHuesoli kucaome. Cuaukamol, ux
ucno/1vb308aHue 8 6bimy, MedUYuHe, NPOMbIULIEHHOCMU.
Baoic-Heliwue cmpoumesibHble Mamepuawl: Kepamukda,
cmek/0, yemeHm, 6emoH, sces1e306emoH. [Ipobaembi
6e30nacHO20 UCNO0/1b308AHUSI CMPOUMENBbHBIX MAMeEPUA/I08
8 N0BCEOHEBHOUI HCU3HU.

JleMoHCTpauumn

Mojeu KpUCTa/UTMYeCKUX PeIETOK a/iMasa, rpaduTa,
MOJIeKyJIbl QyJLIepeHa.

Ancop6uyst pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM
yrnéwm. [IpotuBoras.

BI/I/:LGOMaTepHaJIbI: CUJIMKAaTHadA NPOMBbIIIJIEHHOCTb.
Mojesnin MoJIeKyJ1 OpraHu4YeCcKHX BeleCTB.

JlaopaTopHbie U MPaKTU4YeCKUe paGoThl
JlabopamopHulii onvim:

KauyectBeHHas peakijus Ha KApOOHAT-HOH.
IIpakmuyueckue pabomevl:

Ne 11. [TonyyeHue yrIeKUCIOrO ra3a v U3y4eHue ero
CBOMCTB.

Ne 12. PemieHue 3KkCiepuMeHTa/lbHbIX 3a/a4 10 TeMe
«HemeTasnnb».

Buruuciaenus
10 ypaBHEHUSIM XUMHUY€ECKUX PeaK Ui
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O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB [VA-rpynnsl 1 ux
coeJMHEHUH ¢ Y4 TOM CTPOEHHUSA UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMHUYECKHEe CBOMCTBA NPOCTBIX BELECTB yIiepoja U
KPEeMHHS U UX coeJMHEeHUH (OKCH/I0B yT/1epo/ia, yroJbHOH KUC/IO0ThI, KApOOHATOB, OKCHA
KPEeMHHs1, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CIOCOOBI UX NOJIy4YeHH s, IPUMeHeHHe
Y 3Ha4YeHMe B IPUPOJie U XU3HHU YeJI0BeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B PacTBOPE.

OGBSICHATD CYLIHOCTb 9KOJIOTUYECKUX NPOGJIEM, CBSI3aHHBIX C HAX0XKAEHUEM YTJIEKUCJIOr0 rasa
B OKpYy:Kalollel cpejie.

[Iy1aHMpOBaTh M OCYIECTBAATH Ha IPAKTHKE XUMHUYECKHEe SKCIIEPUMEHTHI,

[IpoBOANTE HAGJIIOJEHUS, [le/IaTh BbIBO/bI 110 pe3yJIbTaTaM 3KCIIepUMeHTa ocjie
npeABapUTEJbHON PabOTHI.

CnenoBaThb NpaBUaM 6e30MacHOM paboThl B JaGOPAaTOPHUH NPH UCIIOIb30BAaHUHU XUMUYECKOH
Mocy/ibl M1 060pyA0BaHUs.

HWcnosib30BaTh NpHY BHINOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI y4eOHMKa, CIPaBOYHbIe
MaTtepuassl ([lepuoanyeckyro cucTeMy XMMUUYeCKHUX 3jeMeHTOB /Jl. U. MeHzeieeBa, Tab Uiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U coJiel B BOJie, 3JIEKTPOXUMHUUYECKHUH PsIfl HANlPsHKeHUH
MeTaJ/IJIOB) 1OocJie KOHCY/IbTalluH C eJaroroM.

Hcnonb30BaTh NpHY BEINOJHEHUH yYeOHbBIX 3aZlaHUH U B TpoOLiecce UCCIeJ0BATETbCKON
JleITeIbHOCTH HAyYHO-TIONYJ/IIPHYO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHusl, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa




Paspeu 2. MeTa/l/1bl M MX coeguHeHU (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJIJIOB
(44)

O611as xapaKTepHUCTUKA XUMUYECKUX 3JIEMEHTOB —
METaJI/IOB HAa OCHOBAaHHUH UX IIOJIOXKEHUS B
[Teproanyeckoi cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHieneeBa u cTpoeHus aToMoB. CTpoeHUe
MeTa/u10B. MeTasinyeckas CBA3b U MeTa/lJIM4ecKas
KpUCTa/UIMYecKas peléTKa. JJeKTPOXUMUYEeCKUH psag,
HanpsbKeHUH MeTasn1oB. Pu3nyeckue U XUMUYeCcKUe
CBOWCTBA MeTa/IJIOB (B3aMMO/I€eHCTBHE C KUCJIOPOOM,
BOJOM, KucioTamMu). O6wue cnoco6bl NoAy4eHust
Memasnnos.

TloHsimue o koppo3uu Memannos U 0CHOBHbIE CNOCOOb!
3awumbsl om Koppo3uu. Cnaagwl (cmanv, Uy2yH,
dopaaroMutuli, 6poH3a), ux npuMeHeHuUe 8 bbimy U
NpoMbIWAEHHOCMU.

JleMoOHCTpauuu

O3HakoMJIeHHe ¢ 06pa3laMy MeTaJLJIOB U CILJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mogeu KpUCTa/JIMYeCKUX PeLIETOK MeTaJ/lJI0B.
Buseomarepuasbl: KOppo3usl METAJLIOB.

JlabopaTopHble U NpaKTU4YecKUe paboThl
Jla6opamopHble onbimol:

O3HaKOMJIeHHE ¢ 00pa3LaMH CIJIaBOB METAJIJIOB.
3aBUCHMOCTb CKOPOCTH PeaKLM1 MeTaslla C KUCIO0TOH OT
HPUPOABI MeTaJLjIa.

BovruucaeHus
110 ypaBHEHUSIM XMMUUYECKUX PeaKIUU.

PackpbIBaTh CMBIC/I M3y4aeMbIX MOHATHH U IPUMEHSTD 3TH NOHSATHS IPH OMUCAHUH CBOICTB
BellleCTB U UX IpeBpalleHUH.

O6'BACHATD 061IMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB 3/1eMEHTOB-METAJIOB U UX
COeINHEHUH C yYETOM CTPOEHHUS X aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIJIOB, 06111e pU3NUeCKUe U XUMHUYeCcKHe CBOMCTBA MeTaJlJIOB.

XapakTepu30BaTh 06LIMe CIOCOGHI MOJIYYeHUsI METAJIIOB [I0C/I€e CTPYKTYPUPOBAHHUSA
MaTepuaJa.

CyienoBaTh MpaBUsaM 6e30MacHON paGoTh! B J1a60PaTOPUHU MPU UCHOIb30BAaHUH XMMUYECKON
HOCY /bl ¥ 060PY/JOBAHUSL.

[Ipou3BOAUTD BEIYUCIEHHUS 10 XHMUYECKUM YPABHEHUSAM.

Hcnosib30BaTh NPH BINOJHEHUH YUeOHbIX 33JaHUH TEKCThI y4e6HUKA, ClIPaBOYHbIE
MaTepuaJbl ([leprofHYecKyto CHCTEMY XUMHUYECKUX 3y1eMeHTOoB /. . MeHeseeBa, Ta61uLy
PaCTBOPHUMOCTH KHUCJIOT, OCHOBAaHUM U COJIeH B BOJ€, 3JIEKTPOXUMUYECKUH s HanpshKeHUH
MeTaJlJIoB).

Hcnosib30BaTh PU BIMOJHEHUH YYeGHBIX 33JaHUH U B IIPOLIeCCe UCCIe[0BATeNbCKON
JLesITeJIbHOCTH Hay4YHO-MOMYJ/ISIPHYIO JIMTEPATYPy XUMUYECKOTO COZlePXKAHMUsl, CIPABOYHbIe
MaTepHaJibl, pecypchbl HTepHeTa nocJie npeABapyUTeIbHON KOHCY/IbTALMH C IearoroMm

Tema 8. BaxkuHeiimue
MeTaJL/Ibl M UX COeJUHEeHUA
(164)

lesnouHble MeTasbl. [losoxkeHue B [lepuouyeckoit
CHUCTEeMe XMMHUUYeCKUX 3/ieMeHTOB /I. 1. MeHzeneeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B Ipupo/e.
dusndeckre U XMMUYECKHe CBOMCTBA (Ha MpuUMepe

HaTpUud U KaJIPIH). OKCI/I[[I)I U TUAPOKCHUAbI HATPHUA U KaJIUA.

[IprMeHeHMe 1eJI0YHBIX META/IJIOB U UX COEIUHEHU.
[[lesl04HO3€EMeIbHbIE METAJJIbI MATHUHM U KaJIbIIUH,
cTpoeHue aToMoB. [losi0xxeHue B [leprogryeckoii cuctemMe
XUMU4YecKuXx asieMeHTOB /I. U. MeHienieeBa. HaxoxeHue B
npupo/ie. Pusnyeckre U XMMUYECKHE CBOUCTBA.
BakHelune coeiuHeHUs Kanblus (OKCUJ, THIPOKCHUT,
coun). XKécmkocmbs 800wl U cnocobbl eé ycmpaHeHUs..

OGBSCHATD 0611e 3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB 3JIEMEHTOB-METAJLJIOB B IPYIIax U
HX COeJJUHEHUH C Y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJIOB U UX
coelMHeHUH (OKCU/I0B, TUAPOKCUOB, COJIEN) C OIOPOM HA CXeMY, CIIOCOObI UX MOJIyYeHUs],
NpUMeHeHMe U 3HaYeHHe B IPUPO/Ie U XKU3HU YesIOBEKa.

Pacrio3HaBaTh C NOMOILBIO KAYeCTBEHHBIX PeaKIMH HOHbI METAJIJIOB (MarHus, aJTlOMUHUS, [IUHKA,
KeJie3a, MeJjy) C UCII0/Ib30BaHMEM TabINLbl "XapaKTepHble peaKi Ha KATHOHBI .

[I/1aHMPOBATh U OCYIIECTBJAThH Ha MPAKTHKE XUMUYECKHe IKCIIEPUMEHThI, IPOBOAUTH
Hab6JII0IeHHs, IeIaTh BBIBO/BI 110 Pe3y/IbTaTaM 3KCIIepUMEHTa.

CrnesoBaThb MpaBUJIaM 6e30MacHOM pa6GoThI B IaGOPAaTOPHH IPH KCIOJIb30BAaHUU XUMUYECKOH
NOoCy /bl 1 060pyA0BAHUA.

[Ipou3BOAUTb BLIYUC/IEHHSA 10 XUMUYECKUM yPaBHEHHUAM.
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Anromunuil. [lonoxenue B [lepuoaundeckoit cucteme
xuMHU4deckux anemeHToB /. U. MeHpesieeBa, ctpoenue
aTtoMa. HaxoxzeHue B npupoge. Pusndeckue u
XMMH4YeCcKHe CBOWCTBA. AMOTepHbIe CBOWCTBA OKCHJA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
aTtoMa. HaxoxgeHue B npupoge. Pusnyeckue u
XMMHUYecKHe cBoMcTBa. OKCH/BI, THIPOKCUBI U COH
xese3a(ll)

u xeJse3a(lll): coctas, cBoiiCTBaA U nosy4eHuUe.

JeMoHCTpauumn

B3auMogelicTBUe HaTpHUS C BOLOU.

OkpalrBaHue JIaMeH! HOHAMU HAaTPUs U KaJlusl.
OkpalurBaHue MJIaMeH! HOHAMU KaJIbLIUsl.
BsauMoielicTBHe OKCHIA KaJIbLIMSA C BOJOM.
BuseomMartepuasibl: ropeHue xKesie3a B KHCI0PO/ie U XJIOpE.

JlaGopaTopHbIe U IPaKTU4YeCKHe PaGOThI
Jla6opamopHble onbimol:

O3HakoMJIeHHe c 06pa3LiaMy aJIlOMUHUA U ero CIJIABOB.
AMdoTepHbIe cBOWMCTBa 'MAPOKCH/IA aIFOMUHUS.
KayecTBeHHbIe peaKLIMM HA MOHBI XeJie3a.

KécTtkocTb BoAbI ¥ METO/bI €€ YCTPaHEeHHUS.
IIpakmuyeckue pabombwi:

Ne 10. Pemienue skcnepuMeHTaJ/IbHbBIX 337124 [10 TeMe
«MeTasLibI».

BovruucaeHus
10 ypaBHEHUSIM XUMHUUECKUX PeaKIui

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C 0NOPOH Ha HHPOPMALUIO U3
y4eOHHKa U CIPaBOYHbIX MaTepHasIOB, TPaMOTHO UCNO0/1b30BaTh U3yYEHHBIH MOHATUHHBIA
anmnapar Kypca XUMHH.

Hcnonb30BaTh NpHU BEINOJHEHUH yYeOHbIX 3aZlaHUH U B IPOLieCCe UCCIe0BaTeIbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspen 3. MNepBOHaYanbHble XMMUYECKME MOHATUA 06 OpraHU4YecKknx seLwecTsax, 10y

Tema 9. NepBoHayanbHble
XUMUYECKME NOHATUA 06
OpraHMYecKunx BeL,ecTsax

06wmue npeacraBieHUs] 06 OCOGEHHOCTSIX COCTaBa U
CTpOeHUsI OpraHUYecKUX  COeJMHEHUH  yrJiepoja.
[lepBoHaYa/bHbIe MOHATHS 06 OPraHUYECKHX BeIeCcTBaX
KaK o0 CoelMHeHUsAX yryepojaa (MeTaH, 3TaH, 3THJIEH,
alleTWIeH, 3TAaHOJI, TJIMIEPUH, YKCyCHass KHUCI0Ta). HMx
cocmas u Xxumudeckoe cmpoeHue. Kaaccugpukayus
opeaHuveckux seujecms. [IoHATHE 0 GUOJIOTUYECKH BOXKHBIX
BellleCTBaX: JXUpaX, 6esIKax, yrjeBoJaXx — U HUX POJIH B
’KU3HHU YesloBeKa. Mamepua/ibHoe eQUHCMBO 0p2aHUYEeCKUX

O6BACHATH MPHUYUHBI MHOFOO6paBI/IH BelleCTB, WJJINCTPHUPOBATHL B3aUMOCBA3b
HEOpraHru4eCKHx COEZ[I/IHeHI/Iﬁ yrjepoa U OpraHM4eCKHX BeleCTB 104 PyKOBOACTBOM
yquTeJid.

O6BsACHATD ycioBuda 6e30MacHOTO UCI0JIb30BaHUS BeleCTB U XUMHUYECKHUX peaKuHﬁ B 6bITy.

XapaKTepHBOBaTb POJIb XMMHH B PA3JIMIHBIX CCl)ean AeATeJIbHOCTHU JI}O[LefI, OCHOBHbI€E
BeleCTBa U MaTepHuaJibl, I(pUMEHAEMblI€ B )KU3HU COBPEMEHHOI'0 Y€JIOBEKA.
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U Heop2aHu4ecKux coeduHeHutl.

[IpupoiHbIE HCTOYHUKHU YTJIEBOJOPOAOB (YroJib,
HNPUPOAHBIN ras, HeQpTh), IPOAYKTHI UX MEPEPABOTKH, UX
POJIb B 6BITY U MPOMBIILIEHHOCTH.

Paspeu 4. O6061menue matepuana o kypey «Heopranundeckas xumusi»(4 1)

Tema 10. Xumust u okpyxkaromas | HoBble MaTepua/ibl U TeXHOJIOTUU. BelecTBa u XapakTepu30BaTh POJIb XUMHUHU B PA3JUYHBIX chepax AesTeTbHOCTH JII0Jel, OCHOBHbIE
cpe/:[a, 1‘{ MaTepHaan B HOBCEAHEBHOﬁ KHU3HHU 4YeJioBEeKa. Xumuda u BelecTBa U MaTepHaan, I]pI/IMeHHEMbIe B X)KU3HHU COBpEMeHHOI‘O YyeJiOBeKa.
3/10poBbe. be3onacHoe Kcno/ib30BaHUE BellleCTB . O6BACHATBD yCI0BHUS 6€30MaCHOTO KCIO0JIb30BAHUS BEIECTB U XUMUYECKHX PEAKIUH B OBITY
Y XUMUYECKHX PEAKIUH B OBITY. AHann3VMpoBaTh U KPUTHUECKH OLIeHUBATh UHGOPMALIHIO O BJHUSHUHU NPOMBIILJIEHHOCTH,
OCHOBBI 9KOJIOTUYECKOH IPaMOTHOCTU. XUMHUYECKOe CeJIbCKOT0 X035IMCTBA, TPAHCIIOPTA U JIP. HA COCTOSIHUE OKPYKarolel cpeJbl.
3arpsi3HeHye OKpy»Karollel cpelbl (npesesbHO YMeTb 0Ka3bIBaTh NEPBYI0 HOMOIb IPU XUMUYECKHUX 0XKOTr'aX U OTPABJIEHUSX.
JIONyCTHUMasi KoHLeHTpanus Beuiects — [1/J1K). [IpyHUMaTh yyacTHe B 06CYXKAEHUHU P0o6IeM XUMHUIEeCKOH U 9KOJIOTUYECKOH HallpaBIeHHOCTHY,
PoJib XuMUM B pellieHUH 3K0JI0TUYeCKHX TP06JIeM BbICKa3bIBaTh COOCTBEHHYIO MO3UIIUIO 10 MPOGJIeMe U peJjlaraTb BO3MOXKHbBIE MYTH eé
pelleHusiCc ONOPoH Ha MHGOPMAIMIO U3 YYeGHUKA U CIIPABOYHbIE MaTePHaJIbl, PeCYpChI
06061 eHNe MaTeprasa 1o 06006111eHHe U CHCTeMaTU3aLUsA 110 KypCy HHTepHeTa
Kypcy «Heopranuueckas «Heoprannueckas XuMus»

XUMHUA», 34

[Ipu pa3paboTke paboyell HmporpamMMbl B TE€MATUYECKOM IJIAHUPOBAHUM JOJ/KHBI OBITb YYTE€Hbl BO3MOXXKHOCTH HCIIOJb30BaHUSA 3JIEKTPOHHBIX (LHUPPOBBIX)
00pa3oBaTeJbHBIX PECYPCOB, SBJISAIOLIUXCA Y4eOGHO-METOAUYECKUMU MaTepuanaMH (MyJbTUMeJUHHbIE NPOrpaMMbl, 3J1eKTPOHHble YYeOHHUKW W 3a/lauHUKH, 3JeKTPOHHBIE
6U6JIMOTEKH, BUPTYaJbHbIe J1a60paTOPHUU, UTPOBbIE IPOrPaMMbl, KOJIJIEKIUH LUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMbIMU /I 06Y4eHUS U BOCIIUTAHUS
Pa3JIMYHBIX IPYII 0/1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (LHPPOBOM) BH/IE€ U PEANU3YIOIIUMU AUJaKTHIecKue Bo3MoxkHOCTH UKT, cofiepaHne KOTOPBIX
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 06pa30BaHUM.
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