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I[TOACHUTEJIBHAA 3AIINCKA

[TpumepHas pabouasi mporpamMma MO XMMHUH Ui OOYYaIOIIMUXCS C 3a/IepP>KKOU
ncuxuueckoro pa3Butusi (manee — 3I[1P) Ha ypoBHEe OCHOBHOro 00IIero 0Opa3zoBaHUs
cocTaBiieHa B cooTBeTcTBUM ¢ DenepalibHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO oOmiero obpazoBanus (IIpukaz Munnpocsemenuss Poccun ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MwuHHCTEPCTBOM rocTUIIMU Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (mamee — ®I'OC OO0O), I[IpumepHoii
aJanTUPOBAHHOM OCHOBHOM 00pa30BaTENbHOW MPOrpaMMoOi OCHOBHOIO — OOILEro
oOpa3zoBaHusI OOYYAIOMIMXCA C 3aJEPKKOM TICMXMYECKOro pa3BUTUA (0A0OpPEHHOM
pemerreM ®YMO no obmemy obpazoBanuio (mpotokon ot 18 mapta 2022 r. Ne 1/22))
(manee — ITAOOIT OOOQO 3I1P), [TpumepHoii paboueil mporpaMMbl y4eOHOTO MpeaMeTa
«Xumus» (0a30BbIil ypoBeHb), [IpuMepHOIl mporpaMmoil BOCHUTaHUS O0YYarOIIUXCS
OpU TOJYYEHUH OCHOBHOIO 0OIEero oOpa3oBaHUs, C YYETOM pacHpeleeHHBIX IO
KjlaccaM  IpOBEpsAEMbIX  TpeOOBaHM K  pe3yjJbTaTaM  OCBOCHHMS  OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOHIEr0o 00pa3oBaHUsT M 3JIEMEHTOB
COJIepKaHUs, PEICTABICHHBIX B Y HUBEpCaJIbHOM Koaupukarope rno xumuu, Konuenuuun
npenoAaBaHus y4eOHOro npeameTa « XuMus», B 00pa3oBaTeNIbHbIX opraHu3anusax PO,
peaIn3yIoIUX OCHOBHbIE 00111€00pa30BaTEIbHbIE POTPAMMBI.

OO0wmas xapakrepucTuKa yueOHoro npeamera «XumMus»

VYuebHblii  mpeaMer «XHUMHAD» BXOJUT B IIPEIMETHYIO o0acTe
«EcTecTBeHHOHayuYHbIE MpPEIMETh». B cucTemMe ecTecTBEHHOHAyYHOrO 00pa30BaHUS
XUMHUSI KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaKHOE MECTO B MO3HAHUU 3aKOHOB MIPUPO/IHI,
dbopMUpOBaHUM HAyYHOW KapTUHBI MHUpa, CO3JaHUU OCHOBBI XMMHUUYECKUX 3HAHUMH,
HEOOXOJIMMBIX JIJIs TTOBCEHEBHOM »W3HU, HABBIKOB 3J0POBOTO U 0€30MacHOro JJis
YyeJoBeKa U OKpYyXKalollled ero cpeapl oOpa3a KU3HM, a TakKe B BOCHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh M3ydeHUsT XUMHM CBSi3aHa C OBJIQJICHUEM XHMHUYECKHUM SI3BIKOM,
coOmro/leHeM TpaBwyl  Oe30MacHONM paboOThl TPH  BBIMOJHEHUHW XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOT'OYMCIIEHHBIX CBS3€UM XUMHUU C APYTMMH IIPEIMETAMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0si OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
[0 XMMUH, BBIPAXXEHHBIX B (OpME, COOTBETCTBYIOLIEH BO3PACTy OOYUYaIOIIUXCS U HX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepxaHnn TaHHOTO Kypca IPEACTaBIEHbI OCHOBOMOJIATAIOIINE XUMUYECKHE
TEOPETUYECKUE 3HAHMS, BKIIOYAIOIINE HW3YyYEHHE COCTaBA M CTPOCHMS BEILIECTB,
3aBUCUMOCTH HMX CBOMCTB OT CTPOCHHUSA, IPOTHO3UPOBAHHUE CBOMCTB BEILIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX IPEBPALLCHUN U IIyTEN YIIPABICHUS UMHU
B LIEJISIX TIOJTYYEHUSI BEIECTB U MATEPUATIOB.

TeopeTnueckyro OCHOBY M3yUYE€HUsI HEOPTaHMYECKON XUMHUH COCTABIIAET aTOMHO-
MOJIEKyJIsipHOE yueHue, [lepuoanueckuii 3akon J1.11. MenneneeBa ¢ kpaTkuMu



CBECICHUSMH O CTPOCHHHM aToMa, BHJIAX XUMHUYECKOM CBS3HM, 3aKOHOMEPHOCTSX
IPOTEKAHUS XUMUUECKUX PEAKIIUIA.

B u3ydyeHuu Kypca 3Ha4UTENIbHAsA POJiIb OTBOJUTCS XUMHUYECKOMY 3KCIIEPUMEHTY:
MIPOBEICHUIO MPAKTUYECKUX U JaO0OpaTOpHBIX padOT, OMNHCAHUIO PE3YyIbTaTOB
YUYEHUYECKOTO SKCIIEPUMEHTa, COOIIOACHUIO HOPM U TMpaBui 0e30macHOi paboThl B
XUMHUYECKOH JTab0paTOpHH.

Peanuzauus gaHHOW MpOrpaMMbl B IPOLECCe 00YUYEHUs MO3BOJIUT 00YUarOIUMCS
¢ 3IIP ycBOUTH KJIFOUEBBIE XMMUYECKNE KOMIIETCHIIUY U ITOHATH POJIb M 3HAYECHUE XUMUN
Cpelx APYruX HayK O MPUPOJIE.

N3ydyeHne XuUMHH CHOCOOCTBYET (OPMHUPOBAHUIO y OOYHYAIOIIMXCS HAY4YHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOILEHAyYHBIX METOAOB (HaOIIOAEHHE, HW3MEpEHHUE,
HKCIIEPUMEHT, MOJECIUPOBAHKUE), OCBOCHHUIO NPAKTUYECKOTO INPUMEHEHMS] HAay4HBIX
3HAHWI, OCHOBAHHOI'O HA MEKIIPEAMETHBIX CBSA3SX C IpeaMeTaMu «OKpyKaroIuii MUp»,
«Duzukay, «buomnorusa», «['eorpadus», «MatemaTtnkay u (QOpMHpPYET KOMIIETECHIUH,
HE0OXOAMMBIE ISl MPOIOJKEHHSI 00pa30BaHusl B 00JIACTU €CTECTBEHHBIX HayK.

N3yyenne XuMuHM CHOCOOCTBYET pa3BuTHIO y oOywatomuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaXeHUs, (PYHKIMOHAIBHOM  TIpPaMOTHOCTH, YMEHHS
BOCIIPUHUMATh M KPUTUYECKH AaHAIU3UPOBATh HWH(OPMALUIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYUMOCTh MpPEeaMETa JJIs1 Pa3BUTHUS KU3HEHHOW KOMIIETEHLIUU
oOyuaronquxcst ¢ 3IIP 3akiodaercss B yCBOGHMM OCHOBBI XHMHYECKUX 3HaHHM,
HEOOXOJUMBIX JJIsi TIOBCEIHEBHOM JKM3HM; HaBBIKOB 3JI0POBOTO U 0OE€30MacHOro Jis
YeJloBEeKa M OKpYXarollel ero cpeabl oOpasza KU3HU; (POPMUPOBAHUU SKOJIOTHUECKON
KYJIbTYpBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHHUs NpeAMeTy «XHUMHUS» C YYETOM
0co0bIX 00pa3zoBarenbHbIX MOTpeOHOCTEN oOyuatomuxcs ¢ 3I1P. OBnanenue yuyeOHbIM
peIMeTOM «XUMUS» MPENCTaBISET ONPENEICHHYI0 TPYAHOCTh AJsi O0y4aroluxcs ¢
3I1P. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIIMTEILHON AESITENIbHOCTH, IEPUOIUYECKUMU
KOJICOaHUSIMU BHUMAaHMSI, MaJIbIM 00bEMOM MaMSITH, HEIOCTATOYHOCTBIO OOIIEro 3amaca
3HAHWM, MOHWKEHHBIM I103HABATEIbHBIM HMHTEPECOM U HU3KMM YPOBHEM PEYEBOTO
pa3BUTHSL.

Jlns mpeoponeHuss TPYAHOCTEM B M3yYEHHHM YYEOHOro mpeaMmera «XHUMHUSD)
HeoOxoAMMa ajganTanus o0beMa M XapakTepa yueOHOro mMarepuasia K Mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JIAHHOW KAaTeropuH OOYyYaroLIUXCs, Y4€T UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX UM MEXIPEIMETHBIX  CBS3EH,
IIOCTENIEHHOE YCJIIOKHEHNE N3Yy4aeMOT0 MaTepHaIa.

[Ipy wu3ydeHHH XUMUU HEOOXOAMMO OCYILIECTBIISITh B3aMMOJCICTBHE Ha
MIOJIMCEHCOPHOM OCHOBE.

Teopernuecknii MaTepuall peKOMEHAYETCA M3y4daTh B MPOLIECCE MPAKTUUYECKON
NesATENbHOCTH. BO3MOKHO BBIIETIEHUE OTACIBHBIX YPOKOB Ha PELIEHUE 337a4 B CBSI3U CO
CJIIOKHOCTBIO aHanu3a Tekcra oOydarommmucs c 3[IP. Oprannueckoe eaMHCTBO
MPaKTUYECKOM M MBICIUTENIbHON JIeATeTbHOCTH OOYYalolMXCs Ha YpOKaxX XHUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHMIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMAaHHME NMPU U3YYEHUU XUMHUU YICISIETCS U3YyUYEHUIO «CKBO3HBIX»
MOHATUN U (POPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepuaia.
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Heau n 3axaun n3yvyeHus y4eOHOro npeamMera « XuMus)

Obwue yenu wn3ydeHHs ydeOHOro mnpeamera «XHMHsSD TNPEICTABICHBI B
[IpumepHoit  paboueii  mporpaMMe OCHOBHOrO  oOmero obOpasoBanusa. OHu
aKTyaJu3UpOBaHbl C YYE€TOM HOBBIX MHPHOPUTETOB B CHCTEME OCHOBHOTO OOIIEro
oOpa3oBaHMsI, HAMPABICHHOCTH OOy4YeHHUS HA PAa3BUTHUE M CAMOPa3BUTHE JMYHOCTH,
dbopMupoBanue e€ HWHTEIEKTa M 00med KyabTypel. OOydeHHE YMEHHMIO YYUTHCS U
MIPOJIOJIKATh CBOE 00pa30BAHHE CAMOCTOSITENIEHO B HACTOSLIEE BpEMS SIBJISIETCS OJJHOM 13
BOXHEHIINX (PYHKIMHA y9eOHBIX IPEIMETOB, B TOM YHCIIEC U « XUMHUW.

Jia oOyuaromuxcest ¢ 3P, tak ke, kak U AJi1 HOPMATHBHO Pa3BUBAIOLINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 0o0pa30BaTebHYIO porpammy,
JOMUHUPYIOLEE 3HaUEHHUE ITPUOOPETAIOT TaAKUE yeau, KaK:

* (QopmMupoBaHME  MHTEJUIEKTYaJlbHO  PAa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CAMOCTOATEIbHOMY MPUHATHIO  PEIIEHUH, CHOCOOHOM
aJanTHPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSAM XKU3HH;

" HaNpaBJICHHOCTh OOYYEHHS HAa CHCTEMAaTUYECKOE NPHOOIICHHE Yydalluxcs K
CaMOCTOATENbHON MO3HABATEIBLHON AESITENbHOCTH, HAYYHBIM W MPaKTUYECKUM
MEeTOJlaM MO3HaHUsl, GOPMUPYIONTUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

" o0ecreueHue yCcIoBUi, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YyUaIOIIUMUCS OIbITA
Pa3HOOOpa3HON JESATENbHOCTH, TO3HAHUS U CaMOIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJIIOUEBBIX KOMIETEHLUH), UMEIOIINX YHUBEPCAIbHOE 3HAUECHUE JUISl Pa3IMYHbIX
BUJIOB JCSTENBHOCTH;

* (popmupoBaHuEe yMEHUI 0OBICHATH U OLICHUBAThH SBJICHUS OKPY’KaIOILIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIbITA, MOJTYYEHHBIX IPU U3YYEHUHN XUMUU;

* (opMupoBaHUE y OOYHYAIOIIMXCS TYMAHUCTUYECKHX OTHOLIECHUN, MOHUMAaHUS
LHEHHOCTH XMMUYECKUX 3HAHUU JJI1 BBIPAOOTKH HKOJOTHYECKH 11eJIeCO00pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
3I0POBBS M OKPYKAIOILIEW NPUPOJHON CPENBL;

" pa3BUTHE MOTHBallUM K OOYyYEHHUIO, CIOCOOHOCTEM K CAaMOKOHTPOJIIO H
CaMOBOCIHMTAaHUID HA OCHOBE YCBOCHHS OOLICYEIOBEYECKUX LEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY MpOGuIIsl U HAIpPaBJIEHHOCTH AaJIbHEHIIIEro
oOyJeHus.

Kypc HampaBiieH Ha penieHue ciaeayoumx 3a0ay, 00ecneunBaroIuX peaan3auio
JMYHOCTHO-OPUEHTUPOBAHHOIO U JIEATEIBHOCTHOIO IMOAXOJ0B K OOYYEHUIO0 XHMHUHU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa30BaHUS:

* (QopmupoBaHuE TMEPBOHAYANBHBIX CHUCTEMATU3UPOBAHHBIX MPEJICTABICHUA O
BEILECTBAX, MX TMPEBPAIICHUSIX M MPAKTUYECKOM MPUMEHEHUHU; OBJaJCHHUE
MOHSATUHHBIM aNMapaToM U CUMBOJIMYECKHUM SI3bIKOM XUMHH;

" 0CO3HAaHHE OOBEKTHUBHOM 3HAUYMMOCTHM OCHOB XMMHYECKOM HAayKH Kak 00JiacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, XUMUUYECKUX MPEBPALEHUN HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBbI MHOI'MX SBJICHUW JKUBOM W HEXKHUBOU
NPUPOABL; YTIyOJIeHWEe TPEICTABICHUI O MAaTepUaIbHOM €IMHCTBE MUPA;



" OBJIAJICHHE OCHOBAMHU XMMUYECKON IPaMOTHOCTHU: CIOCOOHOCTBIO aHAIM3HPOBATD
1 00BEKTHBHO OLIEHUBATD KU3HEHHBIE CUTYAIMH, CBSI3aHHbBIE C XUMHEH, HAaBBIKAMU
0e30macHOro OOpallleHusT C BEUIECTBAMH, HCHOJb3YEMBIMU B IIOBCEAHEBHOM
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH JKOJOTHYECKH Oe30MacHoe
MOBE/ICHUE B IIEJIAX COXPAaHEHUS 37I0POBBS U OKPYKAIOIICH CPeIbl;

* (popmupoBaHUE YMEHHI yCTaHABIMBATh CBA3M MEXKAY pealbHO HAOII0/IaeMbIMU
XUMUYECKUMHU SIBICHUSAMU U TPOIECCaMH, IMPOUCXOAAIIMMH B MHUKPOMHUPE,
OOBSICHATH TMPUYUHBI MHOT000pa3usi BEIIECTB, 3aBUCUMOCTh WX CBOWCTB OT
COCTaBa U CTPOCHUS, a TAKXKE 3aBHCUMOCTb IIPUMEHEHHUS BEIIECTB OT UX CBOWCTB;

" [MpHOOpPETeHHE ONbITa MCIOIb30BAHUS PA3NUYHBIX METOIOB M3YYEHUS BEIIECTB,
HAOJIO/ICHUS 32 WX MPEBPAICHUSMHU MPHU MPOBEACHUN HECIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOIO 000PYAOBaHUS U IPHUOOPOB;

* (popmupoBaHuE MPENCTABICHUN O 3HAYCHHUM XUMHYECKOM HAyKHM W PpEIICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJeM, B TOM YHCIE B MPEIOTBPALICHUH
TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.

Ocob0enHocTH 0TOOpPa M aJANTANMH Y4eOHOI0 MATEPHAJIA IO XUMUH

OOyuenue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAUMO CTPOUTHh Ha CO3JIaHUU
ONTHMAJIBHBIX YCIIOBHM JJII YCBOCHHS IMPOTPAMMHOTO MaTepraja OOy4YarOIUMHCS C
3I1P. bonblioe BHUMaHHE JOHKHO OBITH YAEIEHO OTOOpY yuyeOHOro Marepuaiia B
COOTBETCTBHH C TMPHHIIUIIOM JOCTYITHOCTH MPH COXPAHCHHUH 00IIero 6a30BOTO YPOBHSI.
OH 0KEH 10 COAEPKAHUI0 K 00beMY ObITh aJan TUPOBAHHBIM /171 oOy4vatomuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30oBaTeIbHBIMU MOTPpEeOHOCTIMU. ClieTyeT 00JIerYUTh
oBiajiecHue wmatepuasoMm oOyudarormumucs ¢ 3[IP mocpenctBoM ero AeTalbHOTO
OOBSCHEHHUSI C CHUCTEMAaTHYECKMM TIOBTOPOM, MHOTOKPATHOW TPEHUPOBKON B
MPUMEHEHUU 3HAHUN C HUCIOJIb30BAaHWEM IPUEMOB AJNTOPUTMHUBAIMH M BU3YaTbHBIX
orop, 00y4YeHHUs CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbiioe 3HavueHWe A MOJHOIIEHHOTO YCBOCHMSI y4e€OHOTO MaTepuania UMEeT
oropa Ha MEXIIPEAMETHBIC CBSI3M BOIMPOCOB, M3YYaeMbIX B JAHHOM Kypce, ¢ TaKUMHU
yueOHbIMU TpenMmeramu  Kak «leorpadus», «®Pusuka», «buonorus». Ilo3Bosss
paccMaTpuBaTh OJWH M TOT K€ Y4YEOHBIM MaTepHall C pasHBIX TOYEK 3PCHUS,
MEXMPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €T0 JyUIIEeMY OCMBICIEHUIO, 0ojiee MPOYHOMY
3aKPETUICHUIO TIOYYCHHBIX 3HAHUN U MPAKTUYECKUX YMEHUM.

[Ipu moAroToBKEe K ypoKaMm yUWUTENb JODKEH MPEIyCMOTPETh (hOPMHUPOBAHHE Y
oOy4Jaronuxcst yMEHUi aHaJIM3upoOBaTh, CPABHUBATH, 0000IIATh U3ydyaeMblii MaTepHUal,
IJIAHUPOBATh TPEACTOSAIIYI0 paboTy, OCYIIECTBIATh CaMOKOHTPOJb. Heobxomumo
MOCTOSIHHO CJICIUTh 3a TMPABHJIBHOCTHIO PEYEBOTO O(OPMIICHUS BBICKA3BIBAHHIMA
oOyuaroruxcst ¢ 3I1P.

B cBsi3m ¢ 0COOCHHOCTAMH TOBEACHUSIM JESITebHOCTH oOydaroruxcs ¢ 3IIP
(pacTOpMOKEHHOCTh, HEOPTaHW30BAHHOCTh) HEOOXOAMM CTPOXKAWIIUH KOHTPOJIb
COOJIO/ICHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHUH Jab0paTOPHBIX paboT B
XUMUYECKOM KaOWHETE.



IIpumepHble BUABI JesiTeJbHOCTH 00y4arommxcs ¢ 311P, o0yciaoBiaeHHbIe 0CO0BIMH
o0pa3oBaTeJIbHBIMU MOTPEOHOCTAMH U 00eCIeYHBAKIINE OCMBbICJIEHHOE OCBOECHHUE
coJiepKaHuM 00pa30BaHuSA MO NpeaMeTy « XUMMI»

Copeprxanue BUJIOB JesaTesibHOCTH oOydaromuxcs ¢ 3[1P Ha ypokax Xxumuu
OTIpEe/IETISAETCS UX 0COOBIMU 00pa30BaTeNbHBIMU NOTPeOHOCTSIMU. [loMHUMO IMPOKO
ucnonb3zyembix B OOII OOO o0mux st Bcex OO0ydarolMUXcs BUAOB ACSITEIbHOCTU
CIeyeT YCUJIUTh BHIBl JACSATENbHOCTH, Ccleuu(uuHble s JaHHOW KAaTerOpUu
oOyyJarouuxcsi, yisi 00ecrnedeHus OCMBICJICHHOTO OCBOCHHUSI COJIEpKaHUsl 00pa3oBaHuUs
MO MPEeAMETY: YCUJICHUE MPEIMETHO-TIPAKTUUYECKON NEATeTbHOCTH C aKTHBU3AIMEH
CEHCOPHBIX CHCTEM; YEpEJOBAHHE BUJOB JCSATEIBHOCTH, 33JIEUCTBYIOIINX PA3THYHbIE
CEHCOpPHBIE CUCTEMBI; OCBOEHHE MaTepHalla ¢ OMOPOW Ha alIrOPUTM; IOIIAarOBOCThY B
U3YYCHUU MaTepualia; MCIOJIb30BaHUE JOIMOJHUTEIbHON BU3YyalbHON OMOpHI (IUJIAHBI,
00pas3libl, CXeMbl, I1a0JI0HbI, OTIOPHBIE TaOuIbl). JlJst pazButus y oOyuaroniuxcs ¢ 3[1P
YMEHHsI JeNaTh BBIBOABI, (DOPMUPOBAHUATPAMOTHOTO  PEYEBOTO BBHICKA3bIBAHUS
HE00X0IMMO UCTIOIB30BaTh OMOPHBIE clloBa U Kiuiie. Oco0oe BHUMaHHUE CIIEIyeT
YAETUTH 00YYEHHUIO CTPYKTYPHUPOBAHUIO MaTepHalia: COCTaBIICHHNE PUCYHOUYHBIX U
BEpOAIbHBIX CXEM, COCTaBJICHHE TaOJWL, COCTAaBJICHHE KJIacCU(UKAUU C
0003HAaYEHHBIMU OCHOBAHUSAMU JIJIS KJTAaCCU(UKALIMY M HATIOJTHEHUE UX IPUMEPaMHU U JIp.
[IpuMepHast TemMaThyecKasi 1 TEPMHAHOJIOTHYECKAs JIEKCuKa cooTBeTcTBYeT OOII
000.

g obyudaromuxcst ¢ 3[IP cyiiecTBeHHBIMU SIBISIIOTCS NPUEMBI PabOTHI C
JEKCUYECKUM MaTepuajioM 1o mnpeamery. [IpoBoaurtcs cnenuanbHas paboTa 1O
BBEJICHUIO B AKTUBHBIM CIOBaph OOYYAIOUIUXCS COOTBETCTBYIOIICH TEPMHHOJOTHH.
W3y4yaemble TEpMHHBI BBOJSTCSI Ha MOJHUCEHCOPHON OCHOBE, 00s3aTeNbHa BU3yajbHAs
MOJIIEPIKKA, AITOPUTMBI pabOTHI C OINPENEICHIEM, OTIOPHBIE CXEMbI IS aKTyaIu3alluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeamera « XuMus»» B y4eOHOM IIaHe

B cootrBerctBUM ¢ ®DenepanbHbBIM TOCYAapCTBEHHBIM  0Opa3oBaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHMs Y4EOHBIN MpeaMeT «XUMUsS» BXOJIUT B
npeaMeTHy0 o0nacTh «EcTecTBEeHHOHAYYHBIE MPEIMEThDY U SBISIETCS 00sS3aTEIBHBIM
JUTSL U3YUYECHUS.

VY4eOHbIM TJIaHOM Ha €€ Hu3ydyeHue OoTBeAeHO 136 yueOHbIX yacoB — Mo 2 4 B
Helento B 8 U 9 Ki1accax COOTBETCTBEHHO.

Conepxanue ydeOHOTO TpenMera «XuMus», npeactaBieHHoe B [IpumepHoii
paboueit mporpamme, cootBercTByeT GI'OC OOO, pazpadortano ¢ yuerom [IpumepHoii
OCHOBHOU 00pa30BaTeIbHOM MPOTPAMMbI OCHOBHOTO OOIIIETO 00pa30BaHUs M0 yUeOHOMY
npeaMery  «XuMHsS», COOTBETCTByeT IlpumepHON amanTUpPOBaHHOM OCHOBHOM
oOpa3oBaTenpHON MpoTrpaMMe OCHOBHOTO o00Imero oOpa3oBaHHsl OOYyYalolmuXcs ¢
3aJICPKKOU MICUXUYECKOTO Pa3BUTHS.



COLEP)KAHUE YUEBHOTI'O ITPEAMETA « XUMUWSI»

8 KJIACC

IlepBoHaya/ibHbIE XUMHUYECKHE MOHSITHS

[Ipeamet xumuu. Poab xumuu 8 Hcusnu yenoeexa'. Tenau BellecTBa. Pusnueckue
CBOMCTBa BEILLECTB. ATpEraTHOE COCTOSIHUE BEUIECTB. Xumus 6 cucmeme Hayk. Yuctele
BemecTBa u cmecu. CrocoObl pasneneHus: cMeceid. [IpaBmiia 6e301macHOro 00paIeHus ¢
BEILIECTBAMH M JA0OpAaTOPHBIM 000pynoBaHUEM. [lonamue o memooax NO3HAHUS 8
Xumuu.

ATOMBI U MOJEKYJbl. XUMUYECKHE AJIEMEHTHl. 3HAKU (CHUMBOJIbI) XUMHUYECKUX
aneMeHTOB. OTHOCHUTENbHAs aTOMHas Macca. [IpocTeie U ciokHbIe BemecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas (opmysna. BaneHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH
nocmosaucmea cocmasa eewjecms. OTHOCUTENIbHAS MOJEKYJsIpHas macca. MaccoBas
JI0JI1 XUMHUYECKOTO 3JIEMEHTA B COSJMHEHUU.

dusnyueckue W XUMUYECKHE SIBIICHUA. XuUMUYeckas peakuus. I[lpusHaku
XUMUYECKUX PEAKIUN. YpaBHEHUS XUMHUYECKUX peakiMidl. 3aKOH COXPaHEHUS MAacChl
BemecTB. Kiaccudukanus XuMUYECKHX peakiuid  (COCNMHEHHS, Pa3IoKECHHUS,
3aMeIleHus, OOMEHa).

XHUMUYECKUN IKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM IMOCYAOU, C MPaBUIAMHU
paboThl B jabopaTtopuu U npuémMamMu OOpalieHus: ¢ J1abopaTOPHBIM O0OPYIOBAHUEM;
U3y4eHUE W onucaHue (U3MYECKUX CBOMCTB OOpa3llOB HEOPraHMYECKUX BEIIECTB;
HaOmoneHne pu3nyecKux (IJIaBJIeHUE BOCKA, TAHUE JIb/1a, PACTUPAHUE caxapa B CTYIIKE,
KHUTICHUE ¥ KOHCHCAITUS BOJBI) U XUMUYECKUX (TOPCHUE CBEYH, IPOKAIMBAHUE METHON
MIPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCJIOTOM) SIBIICHUM, HAOIIOJIEHWE U OIMHUCAHUE
MIPU3HAKOB MPOTEKAHUs XUMHUYECKUX peakinil (pa3joKeHue caxapa, B3aHMMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOPUIOM Oapusi, paznoxenue ruapokcuaa meau (1) npu HarpeBanum,
B3auMoJeiicTBHe xene3a ¢ pactBopoM coiu Meau (II));uzydyenne cnocoOoB pazaeneHus
cMeced (C TIOMOIIBIO MarHuTta, QUIBTPOBAHME, BHIAPUBAHUE, JIUCTUIUISIIMS,
xpoMarorpadusi), TPOBEJACHUE OYUCTKUA MMOBAPEHHOM COJM; HAOIIOJACHUE M ONHUCAHUE
pPEe3yNbTaTOB TIPOBENCHUS OIbITA, WJUTFOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacCCHhI,
CO3/IlaHUE MOJIesIel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Ba:xkHeiiuue npeacTaBuTe/ M HEOPraHMYECKHUX BelleCTB

Bo3nyx — cMmech razoB. CoctraB Bo3ayxa. Kuciaopoa — 3Je€MEHT W MPOCTOE
BelecTBo. HaxoxaeHnue kuciaopoaa B npupoje, Gu3ndeckue 1 XMMUYECKHe CBOMCTBA.
Peakiuu ropeHusi MpOCTHIX U CIOXKHBIX BemlecTB. CrocoObl MOMy4YeHus: KUCIOopoaa B
nabopatopun u npomwiuiienHocmu. llpumenenue kucimopopga. [loHsitue 006 okcumax.
KpyroBoport kucnopoza B npupone. O30x — aniompontas Moouguxkayus KUciopood.

Tennosoii a3¢ppexm xumuueckol peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- u
SHIOTEPMUYECKHUE PEAKINU. TONnIUBO. Y20ib U MemaH. 3azps3Henue 6030yXd, YCuleHue

1
BHGCL " Jajie€ KypCcuBOM 0003HAYECHBI TEMBbI, U3YUCHHUC KOTOPBIX IIPOBOJAUTCA B O3HAKOMUTCIILHOM ILIAaHE. He,uaror
CaMOCTOSATEJILHO OIPCALCIIACT 00BeEM n3y4aeMoro mMarepuaJia.
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NapHUK06020 2 pexma, paspyuieHue 030H08020 CIOA.

Bonopon — sneMeHT u mpocroe BemecTtBo. HaxoxkaeHnue Boiopoaa B IPUPOJIE,
bU3UYeCcKre W XMMUYECKHE CBOMCTBA (HAa MPUMEPEe B3aMMOJICHCTBHSI ¢ HEMETANIAMHA U
OKCHJIaMU METAILIOB), TPUMEHEHUE, cnocoowl nonydenusi. [IoHsATHE O KUCIIOTaX U COJISIX.

KommnuectBo BeniectBa. Mons. Moisipast macca. 3akoH ABorazpo. MomnsipHbIi
00bEM ra30B. PacueTsl 1o xumudeckoit popmysie. Pacuersl MaccoBOM 01 XMMUYECKOTO
AJIeMEHTa B COAMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHON MacChl, MOJIIPHOTO 00beMa
ra3oB. Pacuérel o XuMUYECKUM YPABHEHUSIM.

Quzuueckue ceoticmsea 600bl. Bona. Ee coctas, CTpoeHUE U MOJIEKYJIBI. Booa Kak
pacmeopumens. PacTtBopbl. [lonsamue O HACbIWEHHBIX U HEHACHLIWEHHbIX PACcmEopax.
Ilouamue pacmeopumocmu eewjecme 6 6ode. Pacuer MaccoBOM JIOJIM BEIIECTBA B
pacTBope (IIPOLICHTHAsI KOHLEHTpauus). MaccoBas [J0Jid BellecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasnodicenue, peakyuu ¢ HaAmpuem, OKCUOOM Kalbyusl,
oxcuoom cepwvl (IV) peakyuu ¢ memaniamu, KUCIOMHLIMU U OCHOBHBLIMU OKCUOAMU).
Tonsamue 06 ocnosanusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyeosopom
800bl 8 npupode. 3arpsi3HEHNE TPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Baxmneiimme  kiaccel  HeoOpraHuueckux — coenuHenuit.  Kiaccudukarms
HEOpraHm4yeckux coeauHeHuid. Okcunpl: cocTaB, Kiaccudukanusi (KUCIOTHBIE,
OCHOBHBIC, am@omepHble, Hecoleobpaszyowue - Ha npumepe okcuoa yernepooa (Il) u
oxcuoa azoma (1)), nomenxnamypa. Ilonyuenue u XUMHUYECKHE CBOMCTBA OKCHIOB
(B3auMozeiicTBHEe € BOAOW, KucioTamu, mienodyamu). OcHoBaHus. Knaccudukarus
OCHOBaHMW: WIENOYM M HEPACTBOPUMBIE OCHOBaHMS. HOMEHKIaTypa OCHOBaHUM.
du3nyecKkue M XHUMHYECKHE CBOMCTBA OCHOBAHUM (B3aMMOJICMCTBHE C OKCHIAMH
HEMETAJUIOB, KUCIIOTaMU, COJISIMU). [lonyuenue ocnoganuii.

Kucnotsl: coctaB, kinaccudukaius, HOMEHKIATypa, GU3NYECKUE U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METaulaMd, OCHOBHBIMH OKCHUJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KUCIIOT), cnocobbl nojydenus. P akTHBHOCTH
metauioB H. H. bekeroBa. Conu (cpenHue): HOMEHKIIATypa COJeH, cnocobbl nouyuenus,
B3aMMOJEHUCTBUE COJICH C METAJJIAMH, KACIIOTAMU, IEJI0YaMHU U COJISIMU, TPUMEHEHHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IUHKA U AIOMUHUL):
Xumuyeckue ceoticmea (83aumooercmeaue ¢ KUCIOMAMU U Weao4amu, pas3iodcenue npu
Hazpesanuu) u noaydeHue.

['eHeTnueckass CBA3b MEXIYy KIACCaMM  HEOPraHUYECKHX  COEAUHECHUHU.
['eneTnueckue psapl.

XUMHUUYECKHUI IKCIIEPUMEHT: KaU€CTBEHHOE OMPEAECICHUE COAEPKAHUS KUCIOPO1a
B BO3/yXe; MOJIY4YEHHUE U U3yUEHUE CBOMCTB KUCIOPOa; HAOIIOAECHNE B3aUMOICHCTBUS
BEIIIECTB C KUCJIOPOJIOM U YCIOBHSI BOSHUKHOBEHUS U MPEKPAIEHUs TOpeHUs (T0xKapa);
O3HaKOMJIEHHE ¢ 00pa3ilaMyu OKCHUJIOB M OTIMCAaHUE WX CBOMCTB; MOJYyUYCHHUE U U3yUCHUE
CBOMCTB BOJIOpoJia (TopeHue); HaOMoAeHNe 00pa3IoB BEIIECTB KOJIUYECTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEH PacTBOPEHMS BEIIECTB C PA3UYHONW PACTBOPUMOCTBIO;
MIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JIOJIEN pAaCTBOPEHHOTO BEIIECTBA;
B3aMMO/ICHCTBUE BOJbI C METAJNIAMH (HATPUEM M KaJIblleM) (BO3MOKHO UCIOJb30BAHUE
BHJICOMATEPHUANIOB); OINPENEICHUE pPACTBOPOB KHUCIOT W IIEJTOYEH C MOMOIIbIO
WHJIUKATOPOB; UCCJIEA0OBAaHNE 00PA3II0B HEOPTAHMYECKHUX BEIIECTB PA3IUYHBIX KIACCOB;



HaOJIOJICHUE W3MEHEHHUsS OKPACKM WMHIUKATOPOB B pAcTBOpAx KHCIOT M ILEIOYEl;
u3yudeHue B3aumojeicTBus okcuaa menu(ll) ¢ pacTBopoMm cepHON KUCIOTHI, KMCIOT C
METAJUIAMH, PEAKIUM HEUTPANIM3allMK; [OJy4deHUE HEPaCTBOPUMBIX OCHOBAHMM,
BBITECHEHHUE OJTHOI0 METAJUIa IPYTUM U3 PACTBOPA COJIN; PELIEHNE dKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxxHenmme Kiraccbl HEOPraHMYECKUX COEIUHEHUI .

IHepuoanuecknii 3akoH u [lepuoanueckas cucrema

xumuyeckux 3j1eMeHToB Jl. U. MenneneeBa. Ctpoenne aToMoB. XuUMH4YeCKAasl

cBsi3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHU

[lepBbie MOMBITKN KJIacCH(PUKANA XUMHIECKUX AJIEMEHTOB. [loHATHE O Tpymnmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U MIETOYHO3EMEIBHBIE METAIIIBI, TAJIOT€HbI, THEPTHBIE
rasbl). DnemeHmsl, KOmopwie 06paszyom amgomepmvie OKCUObL U 2UOPOKCUODL.

[lepnognuecknit 3akoH. llepmomnueckas cucremMa XHMHYECKHX JJIEMEHTOB
. Y. MenneneeBa. Koporkonepuoanas u oaunnonepuoonas popmsl Ileprnoanueckoit
cucteMsbl xumuyeckux 3nueMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. @U3nyeckuin
CMBICJI OPAIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIIBI AJIEMEHTA.

Crpoenne aroMoB. CocTtaB aTOMHBIX snuep. M3zomonsl. IneKTpoHbl. CTpoeHUE
AJIIEKTPOHHBIX 00070YeK aTOMOB TeEpBBIX 20 xuMuyeckux siaemMeHToB [lepuoanueckoii
cuctrembl JI. WM. MeHnneneeBa. XapakTEpUCTUKAa XHUMHYECKOTO OJJIEMEHTAa IO €ro
nonoxeHuto B [lepuonnueckon cucreme J[. 1. Menneneesa.

3axonomepHocmu usMeHeHUs. C8OUCME IIEMEHMO8 MAIbIX NEPUOO08 U 2NABHBIX
nooepynn, 8 3aBUCUMOCMU OM AMOMHO20 (NOpA0K08020) Homepa 3HaueHue
llepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Ol
pazeumus Hayku u npakmuku. /{. Y. Menoenees — yuénviil u epaxcoanun.

Xumuueckasi cBs3b. KoBasieHTHast (mojiipHas MW HEMOJSIpHas)  CBS3b.
AnekmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX 31emeHmos. IoHHas CBS3b.

Crenenp okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. I[Iponecchbl
OKHCIICHHS U BOCCTAaHOBJEHN. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI 3KCHEPUMEHT: H3yuyeHHe oOpaslloB BEIIECTB METANIOB U
HEMETAJUIOB; B3aWMMOJICWCTBUE TMAPOKCHIA IIUHKA C PACTBOPAMH KHCJIOT M IIEJIOYEH;
MIPOBE/ICHHE OIBITOB, MWILTIOCTPUPYIOIIHUX MTPUMEPHI OKUCIUTEIBLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3ioKeHus, COSTUHEHHUS ).

MexnpeaMeTHbIe CBSA3H

Peanmuzarnuss MeXNpeaMETHBIX CBSI3ed NpH H3YYEeHHH XUMHU B 8 Kiacce
OCYILIECTBIISICTCS Yepe3 UCIIOIb30BaHNE KaK OOINX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TaK
W TIOHSATUH, SBJSIOIIUXCSA CHUCTEMHBIMHU JUJIi OTIEJBHBIX IPEIMETOB €CTECTBEHHO-
HAY4YHOT'O IIMKJIA.

OO01mre ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (haKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHajgu3, CHHTE3, KilacCuduKamms, TECPUOJIMYHOCTh, HAOIIOJACHUE, DKCIICPHUMEHT,
MO/JICJINPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusuka: MaTepus, aToMm, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU/, U30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUM 3apsil, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, a3, (PM3MYECKHUE BEIMYMHBI, €TUHUIIBI U3MEPEHUS,
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KOCMOC, TUTaHEeTHI, 3BE3/161, COITHIIE.

buonorus: horocunTes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TTOPOABI, TOJE3HBIC
MCKOTIaeMBbIE, TOTUIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BewecTBo M XUMHYECKasi peaKkus

[lepnognuecknit 3akoH. llepmoanueckass cucTeMa XHMHYECKHX JJIEMEHTOB
J. U. MengeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
XUMHUYECKUX IEMEHTOB MEPBBIX TPEX MEPUOJOB, KW, KAIBLMSI U UX COCAUHEHUN B
COOTBETCTBHUH C MOJIOKEHHEM 3JIEMEHTOB B [lepnoanueckoil cucteMe U CTPOCHHEM HX
aTOMOB.

CrpoeHue BemiecTBa: BUABI XUMHUYECKOM CBSI3H. THUIBI KPUCTAIUIMYECKUX
pPEETOK, 3a6UCUMOCIbL CEOUCME 8eujecmea Om Muna KpUcmaiiuieckou peumemku u
8UOA XUMUYECKOU CEA3U.

Knaccudukanus 1 HOMEHKIAaTypa HEOPTraHUYECKUX BEUIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAS). XMMHUUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMUYHBIM KJlaccaM
HEOPraHWYECKUX COCIMHEHHUN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUUEeCKUX peakuuil 0 pa3iMyHbIM MpU3HAKaM (II0 YUCITY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMM BEIIECTB, [0 TEIUIOBOMY 3((eKTy, M0 M3MEHEHUIO
CTENEHEH OKHUCIEHHS XUMUYECKHUX DJIEMEHTOB, MO 00pamumocmu, no yuacmuio
Kamaauzamopa). IK30- U SHAOTEPMUUYECKUE PEAKLUU. 1 epmoxumuieckue ypasHeHusl.

Ilonsamue o cxopocmu xumuyeckou peakyuu. Ilonamue 06 obpamumvix u
HeoOpamumvlx Xumuveckux peaxkyusx. llonamue o0 20MO2eHHbIX U 2eMePOeHHBIX
peaxyuax. [lonamue o xumuueckom pasnosecuu. Cmewenue Xumuyecko20 pasHo8ecusi.
Daxkmopwl, eruAOWUE HA CKOPOCMb XUMUYECKOU PeaKkyuu U NOJ0INCEHUE XUMULECKO2O
pasHoeecus.

OKHCIINTENBEHO-BOCCTAHOBUTEIIBHBIE peakuuy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiuuu. COoCTaBIEHHE YPAaBHEHUIN OKHCIUTEIBHO-
BOCCTAaHOBUTEJBbHBIX PEAKLUH C UCIIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 3JIEKTPONMTHYECKOW JHCCOLMALUN. DJIEKTPOIUTHYECKAs IUCCOLMALUS.
DJEKTPOIUTHI U HEIIEKTPOoIUThl. KaTOHBI, aHUOHBI. Mexanuzm ouccoyuayuu eeujecms
C PasnudHbiMU 8udamu xumudeckou cesasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIE
U cia0ble AIIEKTPOIUTHI.

Peakiuu noHHOro ooMeHa. YCioBHsI MPOTEKaHUS peakluii HOHHOTO OOMEHa 10
KOoHIA. [losHBIE M COKpAIEHHBIE HOHHBIE YPABHEHUS PEAKIMi. XUMHUECKUE CBOMCTBA
KHCJIOT, OCHOBaHM W coOJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconmanuu. Cpena pactBopa. KauecTBeHHbIE peaklMUd Ha KAaTHOHBI UM AHUOHBI:
XJopua-, OpoMun-, woauA-, cyiabdar-, KapOoHaT-, cuIMKaT-, (ocdar- aHUOHBI;
THIPOKCHU/I-UOHBI; KATHOHBI aMMOHWUSI, MATHUS, KBNS, ATFOMHUHUSA, XKele3a (2+) u (3+),
meau (2+), nuHKa, MPUCYTCTBYIOIIME B BOIHBIX PACTBOPAX.

XHAMHYECKUI DKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMU KPUCTAJUNIMYECKHUX
pEIIETOK HEOPraHMYECKUX BEIIECTB — METaJUIOB U HeMeTaioB (TpaduTa U anmasa),
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CIIOKHBIX BEIIECTB (XJOpHIA HATPUs); HCCICIOBAHUE 3aBUCHUMOCTH CKOPOCTH
XMMHAYECKOH PEaKIMU OT BO3JICHCTBHS Pa3IMuYHBIX (AKTOPOB;, HCCIICIOBAHUE
AIIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIUAIIMN KUCIIOT, IIEI04Yeh U
cojeid  (BO3MOXKHO HCIOJB30BAaHHE BHICOMATCPUAIIOB); IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS PEaKIMii MOHHOro oOMeHa (0Opa3oBaHWHE
ocajKa, BBIJICIICHHE Ta3a, 00pa30BaHUE BOJIbI); OIBITOB, MILIIOCTPHPYIOIIUX IPUMEPHI
OKHCIIUTEIPHO-BOCCTAHOBUTEIIBHBIX ~ peakiuid  (TOpEeHUE, PEaKIMH  Pa3JI0KCHHUS,
COCITMHCHMS); PACIIO3HABAHWE HEOPraHWYECKUX BEIIECTB C MOMOIIBIO Kav4eCTBEHHBIX
peakIuii Ha HOHBI, PeIICHUE YKCIICPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl U UX coeMHEHUSI

O6miast  xapakTtepucTuka TajoreHoB. (OCOOEHHOCTH  CTpPOCHHUSI  aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u (GU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOTeHOB. XMMUYECKHUE CBOMCTBA Ha MpUMeEpE XJopa (B3aUMOJICHCTBUE C METAILJIaMH,
HEMETaUIaMH — BOJIOPOJIOM U KHUCIOPOAOM, wernouamu). Xnopoomopod. CoisHas
KHCJIOTa, XUMHUYECKHE CBOWCTBA, noayueHue, TpUMEHeHUe. [leiicmeue xnopa u
X7I0p08000OpoOa Ha Opeanusm yenogeka. BakHeWiue XJIOPUIbI U UX HAXOXKIECHUE B
MIPUPOJIE.

O6mast xapakrepuctuka 35eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTepHbIEC CTEIIEHU OKUCIICHUS.

Crpoenre u (U3MYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOpPOJa U CEPHI.
AnnoTponHble MOAM(PHUKALMMA KHUCIOPOJAa M cepbl. XHMHYECKHE CBOWMCTBA CEpPBI
(B3aMMOJEHCTBUE C Hememanriamu — BOJAOPOJOM U KHUCJIOPOJIOM, METaJUIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). CepoBOIOPOI: CTPOECHHE,
(u3MyecKkue U XMMHUYECKHUE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEILHBIE CBOWMCTBA).
OKcupl cepbl Kak MPEeACTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (GU3NYECKUe
U XuMudeckue cBoicTBa (oOmme u cneruduyeckue). Comu CEepHOM KHUCIOTHI,
KaueCTBeHHasl peakius Ha cynbdar-uoH. CepHHUCTas KUCIOTA. Xumuueckue peaxyuu,
jedxcawue 8 OCHOGe NPOMBIUIEHHO20 CHOCoba NONYYEHUS CEPHOU  KUCTIOMBbL.
Haxoxnenue cepsl u €€ coequHenui B mpupone. [Ipumenenue cepol U €€ COEqUHEHUH B
ObITY M B TPOMBINUICHHOCTU. Xumuyeckoe 3acpsa3HeHue okKpycaowel cpeobl
COeOUHEHUAMU cepbl (KUCTIOMHbLE 00HCOU, 3a2Ps3HEHUe 8030YXd U 8000EMOB), CNOCOObI
€20 nPedomepauietusl.

OO01ast xapakTepucTHKa 3J1EMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB
azora u (pocdopa, xapakTepHbIe CTEIIEHU OKUCICHUS.

A30T, pacnpocTpaHeHHe B TpuUpoje, (PU3MUEeCKMe U XHUMHUYECKHE CBOMCTBa
(B3auMofeiiCTBHE C METaUIaMM M HEMETa/lIaMH - KHUCJIOPOAOM M BOJOPOJIOM).
Kpyrosopotr aszora B mpupome. AMMHuak: (Qu3nueckue W XUMHUYECKHE CBOMCTBa
(OKHuCTIeHne, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpa), noiyuerue u npumeHenue. Comaun
aMMOHHUS: COCTaB, GU3MUECKUE M XUMUUYECKHIE CBOMCTBA (pa3sioKeHUE, B3aUMOICHCTBUE
CO 1IesiouaMHu), npuMmeHeHue. KauecTBeHHass peakiys Ha HMOHbI aMMOHHS. A30THas
KHCIO0Ta, ©€ (U3MYECKHe M XUMHUYECKHE CBoicTBa (o0mue u crnenuduieckue),
nonyuenue. Hutpatsl (paznoxxenue). A3oTucras Kuciota. Mcnonb3oBaHue HUTPATOB U
coJiei aMMOHHS B KauyeCTBE MUHEPAJIBHBIX yIOOpEeHUA. Xumuueckoe 3azpsazHeHue
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OKpYAHCaroweri cpeovl CoOeOUHEHUAMU a30ma (KUCIOMHble 00HCOU, 3a2ps3HeHUe 8030VXd,
NOYBbL U BOOOEMOB).

dochop, arromponnvie moouguxayuu gocgopa, GUNIECKUE U XUMHUICCKUE
CBOMCTBa (B3aUMOJIEHUCTBHE C METaJUIAMHU, HEMETaNIaMU, KOHYEHMPUPOBAHHbIMU
asomuou u cepnou xuciomamu). Oxcun docdopa (V), oprodochopHas kuciora:
buznueckne U XUMUYECKUE CBOICTBa, noayyeHue. Ilonamue o MuHepanrbHvix
yoobpenusax: Humpamol u Gocghamol. Ilonamue o kKomniexcuvix yoobpenusx. OOmias
xapakTepucTuka 31eMeHToB [VA-rpymnmnbl. OcoOeHHOCTH CTPOEHHUs aTOMOB yTriepoja u
KpeMHUA. BajeHTHOCTh M XapaKkTepHbIE CTETEHH OKHUCJICHHUS aTOMOB yIJiepoja H
KpeMHus. PacripocTpanenue yriepojia B IpUpoe, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amwiorponHbeie Moaudukaruu (rpadut, anMasz), QuU3MYECKUe U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBUE C METAJIJIaMU, HEMETAJIJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol Kuciomamu). ApncopOuus. Kpyrosopor
yraepoaa B mpupoae. Okcuasl yriepona, ux (pusmueckne M XUMHYECKHE CBOMCTBA,
MoJlyueHWe ¥ TPUMEHEHHEe, JEHCTBME Ha OpPraHW3M uYeJOBeKa. JKojocuuecKue
npoobaemvl, céa3aHHble ¢ oKcuoom yenepooa(lV); eunomesa enobanbHoco nomenneHusl
KAumama, napHuxoevlii 3¢ghghexm. YTOIbHASI KUCIOTAa U €€ COJK, UX (U3UYECKUE U
XUMHUYECKUE CBOICTBA, noyuerue u npumenerue. KadecTBeHHas peaxius Ha KapOoHaT-
noHbI. Vcnonb3oBanue kKapOOHATOB B OBITY, MEAUITMHE, MPOMBIIIIICHHOCTH M CETHCKOM
XO35MCTBE.

OO6mue mpeacTaBieHus 00 OCOOCHHOCTSX COCTaBa U CTPOEHUS OPraHUYECKUX
COEIMHEHUI yTiiepoja (Ha mMpuMepe MeTaHa, dTUJICHA, ITaHOJIa, YKCYCHOM KUCIOTHI. Mx
cocmas u xumuveckoe cmpoenue. Knaccugpuxayus opeanuueckux eewyecms. Ilonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OCNKaX, yriIeBOJAaX — U UX POJIM B KU3HU
yenoBeka. MamepuanvHoe eOuHCmMB0 OpeaHUyecKux U Heop2aHu4ecKux coeOUuHeHuUll.

Kpemuuii, ero ¢Qusnyueckue ¥ XUMHUYECKHE CBOWCTBA (HAa MpuUMepe
B3aMMOJICHCTBHS C METAIJIaMH U HEMETaJUIaMu ), noiyuerue u npumernenne. CoeouHenus
KkpemHus 8 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusa(lV) u xpemmnuesori
kucnome. Cunuxkamol, pusuyeckue u Xumuieckue c80UCmed, noayieHue u npUmMeHeHue 8
ObIMY, NPOMBIUAEHHOCU (8 MeOUYUHCKOU, 31eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetiwmuue cmpoumenvuvie mamepuanvl. Kepamukd, CMeKIo, yemeHm, OemoH,
arcenezoboemon. Ilpobremovl 6€30nacHO20 UCONBL30BAHUSL CIPOUMENbHBIX MAMEPUATIO8 8
N0BCEOHEBHOU HCUSHU.

XUMHYECKUI DKCIIEPUMEHT: H3y4yeHHE OO0pas3IOB HEOPTaHWYECKUX BEIIECTB,
CBOWCTB COJIIHOM KHMCJIOTBI, IIPOBEACHUE KAYECTBEHHBIX PEAKIMKA HAa XJIOPUIA-HOHBI U
HaOMIOZICHUE TPU3HAKOB MX TMPOTEKAHUS, OIbIThL, OTPAKAIOIIHUE (PU3UUECKHE WU
XUMUYECKME CBOWCTBA TaJOTEHOB M HMX COEAMHEHUN (BO3MOXHO WCIOJIB30BAHUE
BHUJICOMATEPHAIIOB); O3HAKOMJICHHME ¢ oOpasliaMu  XJOPHIOB  (TajJOTeHHUIOB);
O3HAaKOMJIEHHE C oOpasllaMHu cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIIOIh30BaHUE
BHJICOMATEpHUANIOB); HAOIIOJIGHUE IIpollecca OOYIJIMBaHMS caxapa I0J] JeHCTBUEM
KOHLIEHTPUPOBAHHOW CEPHOU KHUCJIOTHI; U3yUYEHUE XUMUYECKUX CBOMCTB pa30aBIeHHOU
CEpHOI KHCIIOTHI, TPOBEICHNE KaueCTBEHHOW peakInu Ha Cyab(}aT-noH U HaOII0ICHNE
Mpu3HaKa €€ MpOoTeKaHus; O3HAKOMJIEHHE C (PU3MUYECKUMH CBOMCTBaMHM a3oTa, dochopa
U UX COSIMHEHMI (BO3MOKHO MCIOJIb30BaHNE BHICOMATEPHAIIOB), 00pa3IiaMu a30THBIX
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U (pochopHBIX yA0OpEHUI; NOTyYEeHNE aMMUaKa U U3y4YE€HUE €r0 CBOMCTB; IPOBEICHHE
KayeCTBEHHbIX pEakUuil Ha MOH aMMOHHA U (ocPaT-MOH U U3yUEHUE NPU3HAKOB HUX
IIPOTEKAHUS, B3aWUMOJCUCTBUE KOHLUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO MCIOJIB30BAaHUE BUIECOMATEPHATIOB); U3yUYEHUE MOJEIEH KPUCTAIIMYECKHUX
peméToK anmasa, rpauTa; O3HAKOMJIEHHE C IIPOLIECCOM aJcopOLMU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yINIEM W YCTPOMCTBOM NPOTHBOTras3a; IOJy4CHUE
YIJIEKMCIIOTO ra3a U U3y4YEHUE €ro CBOMCTB; IPOBEIACHUE KAYECTBEHHBIX PEAKIMM Ha
KapOOHaT- U CUJIMKAT-UOHbI U U3yYECHHE MPHU3HAKOB MX MPOTEKAHMS; 03HAKOMIICHUE C
MIPOAYKIMEN CHJIMKATHOM MPOMBIIUICHHOCTH; PEIIEHUE DKCIIEPUMEHTAIBHBIX 3aJa4 110
TeMe «BakHele HeMeTaubl M UX COCUHEHUS».

MeTaJibl 1 MX COCAUHECHUSA

OO6m1as XapakTepUCTUKa XUMHUECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUM UX
nonoxenus B [lepuogmueckon cucremMe xumudeckux aiemeHToB 1. M. Menneneesa u
cTpoeHust atomMoB. CTpoeHME MeTauioB. MeTramindeckass CBSi3b U METAJIMYECKAs
KpUCTAJUINYECKasl PpEIIETKA. OJEKTPOXUMUYECKUN psl  HANPSHKEHH METaJUIoB.
duznueckre U XUMHUYECKHE CBONCTBA METANIOB (B3aMMOJIEHCTBHE C KHUCIOPOIOM,
BOJIOM, kuciotaMu). Obwue cnocobvl nonyyeHus memainos. Ilonamue o Kopposuu
Memaiios, OCHOBHble CNnocobbl 3auumul ux om xopposuu. Cniagvl (cmaib, 4yeyH,
0paANOMUHULL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsie MeTaiuibl: MOJIOXKEHUE B llepmoauyueckod cHCTEME XHUMHUYECKHUX
anemeHToB [l. 1. Menneneesa; crpoenue atomoB. Haxoxnenue B npupoae. uznueckue
Y XUMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpusl U Kaius). OKCUIBI U TUAPOKCUIBI HATPUS
u kanud. [[puMeHenre menoYHbIX METAVIOB U UX COEUHECHUM.

[[{emrouyHO3EMENBHBIE METAILTBI MATHUM U KaJIBIUI: TTOJI0KEHKE B [lepnonnueckon
cucTeMe XuMH4ecKux 31eMeHTOB 1. 1. MenaeneeBa; cTpo€HHE NX aTOMOB; HAXOXKICHUE
B npupoge. duszndeckue u XMMHUUYECKHE CBOMCTBA MarHus MU Kajplus. BaxHeimue
COCAMHEHUS Kajablus (OKCHI, THIPOKCHI, COJH). JKécmrxocmb 6006l u cnocobwvl eé
YCMPAaHeHusl.

AOMUHHUI: TION0KeHue B llepuonnueckoil cucteMe XUMHUYECKUX 3JIEMEHTOB
JI. . MenneneeBa; CTpoeHHE aroma; HaxoxiaeHue B mpupoae. Dusznueckue wu
XUMUYECKHUE CBOWCTBA aIIOMUHUSA. AMQOTEpHBIE CBOMCTBAa OKCHUIA W THUAPOKCH]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepmogmueckoll cucremMe XUMHUYECKHX BJIEMEHTOB
. U. Menneneesa; CTpoeHHME aroMa; HaxoxAcHUe B mpupoae. Dusmyeckue u
XUMUYECKHE CBOMCTBA keje3a (B3auMOJIEHCTBUE C METalaMH, KUCJIIOTAMU U COJISIMH).
Oxcuppl, ruapokcuanl v conu xenesa(ll) u sxeneza(Ill): coctas, cBOWCTBA U noyueHuUe.

XUMUYECKHUI DKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMu METaJJIOB M CIIABOB, UX
(bU3MYECKUMU CBOMCTBAMM; W3YUYCHHE PE3YJIbTATOB KOPPO3UHU METAUIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCH/Ia KAIBIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOIb30BaHUE BUJIEOMATEPUAIIOB); NCCIICIOBAHUE CBOICTB
AKECTKOM BOJBI; MPOIIECCA TOPEHUS Kele3a B KUCIOpOJe (BO3MOXKHO HUCIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIM Ha MOHBI (MarHus,
Kanblus, amomMuHus, 1uHka, xxeneza(ll) u xenesza(Ill), menu(Il)); nabmonenue u
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ONMCAHUE TMPOIECCOB OKPAIIMBAHUSA IIJIJAMEHUM HOHAMM HATpUs, Kalus U KaJbIUs
(BO3MOXKHO HCIMOJIb30BAHUE BHUJEOMATEPHUAJIOB); HCCIe0BaHHEe aM(OTEPHBIX CBOMCTB
TUIPOKCHUAA ATFOMUHUS U TUAPOKCHUAA [IUHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 337a4 10
TeMme «Baxuelnine MeTaIbl U UX COSTUHCHUS.

Xumusn u okpyxcarouwas cpeoa

Hoesvie mamepuanvr u mexnonoeuu. Bewecmea u mamepuanvt 6 noeceoHesHoll
JHcU3HU  yenoseka. Xumus u 300poeve. besonacnoe ucnonvzoganue eewjecms u
Xumuyeckux peaxkyuii 6 owvimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbI IKOIOUHECKOU 2PpAMOMHOCIU. Xumuyeckoe 3acps3HeHue
oKpyHcaowelt cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 PeUeHUU IKOTI02UUECKUX NPOoOIieM.

Ilpupoonvie ucmouynuxu yeneeo0opooos (yeoivb, NpupooHvlll 2a3, Heghmuv),
NPOOYKMblL UX nepepabomKu, ux pojb 6 Oblmy U NPOMbILULEHHOCHIU.

Xumuueckuil dKCnepumMenm: u3yueHue oopazyo8 Mamepuaios (Cmekio, Cnidagol
MEMAnios, NOIUMEPHbIE MAMEPUAITBL).

MesxnpeaMeTHbIe CBA3H

Peanuzanusi MeXNpeaIMETHBIX CBSI3eM MNpU H3yYEeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 UCIIOIb30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK
W TIOHATHH, SBJISIONIAXCS CHCTEMHBIMU I OTICIBHBIX IPEAMETOB ECTECTBEHHO-
Hay4YHOTO IMKJIA.

OO0mIue ecTeCTBEHHO-HAYYHBIC MTOHSATHSI: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHUHTE3, Kilaccuukaius, NEePUOJIUYHOCTh, HAOMIOJACHUE, HKCICPUMEHT,
MOJICTUPOBAHUE, U3MEPEHHUE, MOJIENb, SIBJICHUE, MapHUKOBBIM A(DPEKT, TEXHOJIOTHS,
MaTepuabl.

®duzrka: MaTepus, aToOM, AJIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIHUI, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJICKTPUUCCKUN 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KPHUCTAIUIMYECKAash pEmI€TKa, CIUIaBbl, (U3HUYECKHUE
BEIIMYUHBI, CIUHUIBI HM3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3MBI,
Comnnre.

buonorus: ¢dotocunte3, apixaHue, Ouocdepa, HKOCUCTEMA, MHHEPATbHBIC
yA00pEeHUs, MUKPODJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHbIE MOPOJIbI, MOJE3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI IPAKTHYECKHUX PA0OT:

1. JlaGoparopHoe oOoOpyaoBaHME U TpuUeMbl oOpaiieHus ¢ HuM. llpaBuia
6e3omacHoi pabOThl B XUMUYECKOHN J1abopaTopum.

2. OuucTKa 3arps3HEeHHON MOBAPEHHOU COJIH.

3. [Ipu3Haku npoTeKaHus] XUMUYECKUX PEaKIIUN.

4. ITonyyeHue KUCIOpOAa U U3yUEHUE €0 CBOMCTB.

5. IlomyueHue BOgOpoJa U U3YYEHUE €T0 CBOMCTB.
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6. IlpuroroBneHnue pacTBOPOB C ONpPEAEIEHHON MaccOBOMl J0Je pacTBOPEHHOTO
BELIECTBA.

7. Pemenne »sKcrepuMEHTaNbHBIX 3a7ad 1o TeMe «OCHOBHBIE KIJIACChI
HEOPraHUYECKUX COCTUHECHUIN.

8. Peakiinu moHHOrO 0OMeEHa.

9. KauecTBeHHBIE peaKIMK HAa HOHBI B paCTBOpE.

10. [TonyueHne aMMuaka u U3y4yeHUE €T0 CBOMCTB.

11. Tlony4yeHue yraeKkuciIoro ra3a i H3y4eHHue ero CBOMCTB.

12. Pemenne skciepuMeHTaNbHBIX 3a1a4 1o Teme «Hemeramnsr IV — VII rpynn u
UX COCIUHEHUN.

13. Pemenne skcriepuMEHTANBHBIX 337124 IO TeMe « MeTallIbl U UX COSAMHEHUSD.

[Ipy mnpoBeneHMHM NPAKTUYECKONM padOThl KaXKIbII €€ 3Tam BBIIOIHIETCS

oOyuatomumucst ¢ 3IIP Bmecte ¢ yuuteneM u moj ero pykooactBoM. Ha mocke
00s13aTE€IbHO BBIBEIIMBAIOTCS IMpPAaBUa TEXHUKM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BUJY paboOThl, AaeTcs MpaBuibHas 3amuch (GOpMyJ M YKa3blBaeTcs IEJb
npoBeeHus padoThl. [lpu HEOOXO0AMMOCTH 1aeTCsl BU3yallbHbIN aITOPUTM BBIITOJIHEHUS
3alaHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMHUCS BBIIOJHSAEMBIX JEUCTBUN U
IIOJIyYEHHOT'O pe3yJIbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI 10 XUMUH

Jlis opraHuzanuu TPOBEPKU, y4yeTa M KOHTPOJIS 3HAHUW OOyYaromMXcCs IO
IpeIMeTy NMPeAyCMOTPEHbl KOHTPOJIbHBIE Pab0OThl, CAMOCTOSITENIbHBIE pa0OThI, 3aU€Thl,
IpakTH4ecKue paboThl, TecTUpoBaHHE. OAHMM U3 METOJOB KOHTPOJIA pPE3YJIbTaTOB
oOyuenusi obOyuatomuxcs c 3[IP sBasercs MeTon MONMBapUAaTUBHOTO 3KCIIPECC-
TECTUPOBAaHUSI C KOHCTPYHPYEMBIMM OTBE€TaMH. Ero OTIMYHATEIBHBIMM YEPTAMU
ABJISIFOTCS ~ ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHAUBUAYAJIW3allMM  3HAHUM,
CPaBHUTEIBHO MaJlble€ 3aTPAThl BPEMEHU U TPYJla HAa TPOBEPKY OTBETOB O0YUYAIOIIHNXCS.

Jns oOyuvaromuxcst ¢ 3IIP Bo3MOXkHO u3MeHeHHe (HOPMYIMPOBKM 3aJaHUM Ha
«TIOIIArOBYIO», aJanTalys IMPEeAJaraéMoro o0ydarolmemMycs TECTOBOIO (KOHTPOJBHO-
OLICHOYHOT0) MaTepuaia: WCIOJb30BaHUE YCTHBIX W THMCBbMEHHBIX WHCTPYKIIHUH,
YOPOUIEHUE JJIMHHBIX CJIOKHBIX (DOPMYIMPOBOK MHCTPYKLHM, pPEIIeHHE ¢ OMOpOoil Ha
JITOPUTM, 00pa3el, UCIOIb30BaHUE CIIPAaBOYHON HH(DOPMALIHH.

KoutposabHbie padoThl M0 TEMaM

B paboueit nporpamMme npeaycMoTpeHo 9 KOHTPOIBHBIX padoT:

Kommponvnas paboma Ne 1. IlepBoHavaslbHbIE XUMHYECKHUE TTOHSTHS.
XUMHUYECKHUE DJIEMEHTHI. XUMUYEeCKue (hOpMYJIbl U ypaBHCHHUS.

Konmponvnaa paboma Ne 2. Tlepuoaudeckas cuCTEMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CtpoeHue aroma.

Konmponvuas paboma Ne 3. Xumudeckast CBs3b.

Konmponvnasa paboma Ne 4. Kucnopoa. Oxkcuasl. 'openue. Bogopoa. KucnoTsi.
Coun.
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Konmponvnas paboma Ne 5. O600111eH1E CBEIEHUNH 0 BaXKHEUIIIUX KJlaccax
HEOPraHUYECKUX COCTUHEHUH.

Koumponvnasa paboma Ne 6. DneKTponuTU4ecKas TUCCOLUALINA.

Konmponvnasa paboma Ne 7. Hemetannsbl.

Konmponvnas paboma Ne 8. Metamsl.

Koumponvnasa paboma Ne 9. VItoropas paboTa 3a Kypc HEOPraHHUECKON XUMUHU.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMS YYHEBHOI'O ITPEJIMETA
«XUMU» HA YPOBHE OCHOBHOI'O OBIIETI'O OGPA3OBAHIMA

B nenom pesynbraTel ocBoeHust oOywatomumucs c¢ 3I[IP yueOGHOro mpenmera
«XuMUS» JTOJKHBI COBMANATh C pe3yJibTaTaMH MPUMEPHOU padoyel mporpaMmbl
OCHOBHOT0 00111er0 00pa3oBanus. Hanbosnee 3HaUMMBIMU SIBIISIOTCSL:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0YUYCHHIO U LIeJICHANpaBICHHON O3HABATEIbHOMN 1eATEeIbHOCTH;

YCTaHOBKAa HA OCMBICIICHHE JIMYHOTO OTbITa, HAOMIOACHUH 32 XUMUYECKUMU
AKCIIEPUMEHTAMU;

OpUEHTAllUS Ha TMpaBWiIa WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBE/ICHHUS TIPU B3aUMOJICHCTBUHU C XUMHUUYECKHUMH BEIIECTBAMH U COCTUHEHUSIMU;

IpakTUYecKoe U3ydyeHue npodeccuil u Tpyaa pa3iuyHOro poja, B TOM YUCIE Ha
OCHOBE TPUMEHEHMSI H3Y4aeMOro TMpEeAMETHOrO 3HaHus (Hampumep, J1abopaHT
XUMHUYECKOTO aHan3a);

yYBa)XEHUE K TPYAY U pe3yibTataM TPyAOBOH €ATEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY IIOCTPOEHHUIO JajbHEHIIed WHAUBUIYaAIbHOM
TPAaeKTOPUM OOpa30BaHMA Ha OCHOBE OpPUEHTHPOBKA B Mupe mnpodeccuii u
npo(hecCHOHANBHBIX MPEANOYTCHHA, YBAXKUTEIHHOTO OTHOIICHUS K TPYY;

OCO3HAHME CBOETO MOBEICHUS C TOUKH 3PEHUS OIMTACHOCTHU WM OE30MaCHOCTH AJIs
ce0s WK [Tl OKPY>KAIOIIUX;

OCHOBBI 3KOJIOTHYECKON KYJIbTYPBHl, COOTBETCTBYIOIIECH COBPEMEHHOMY YpPOBHIO
HKOJIOTMYECKOTO MBIIUICHUS, TPUOOPETEHNE OMBbITa SKOJIOTHUYECKA OPUEHTUPOBAHHOM
PAKTUUECKOMN JESITEIbHOCTU B )KU3HEHHBIX CUTYAIIHSIX;

OCO3HAaHUE TIOCIEACTBUA W HENpUSITHE BPEAHBIX MPUBBIUEK (YHOTPeOICHHUS
aJIKOTOJIsl, HAapKOTHKOB, KypeHHs) M UHBIX (opM Bpeaa ans (PU3NYECKOTO U
MICUXUYECKOTO 3/I0POBbS;

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallMM Ha OCHOBE MEpEeHOca MOJyYEHHBIX B
X0J1e 00y4YeHHsI 3HAHUH B aKTyaJIbHYIO CUTYAIUIO, BOCTIONHITH ASUIUT WH(DOPMAIINY;

TOTOBHOCTh OTOMPATh M UCTIOIB30BATh HYKHYI0 HH(POPMAIIMIO B COOTBETCTBHH C
KOHTEKCTOM YKU3HEHHOW CUTYaIIHH.

METAIIPEAMETHBIE PE3YJIBTATBI

Osnadenue yHueepCcaIbHbIMU Y4eOHBIMU NOZHABAM EIbHBIMU OCUICI BUAMU:

BBISIBJISITh IPUYMHBI U CIIEJCTBUS TPOCTHIX XUMUYECKUX SIBJICHUM;

OCYIIECTBIISATh CPAaBHEHHE, KIACCU(DUKAITNIO XUMUUECKUX BEIIECTB IO 3aJaHHBIM
OCHOBAHUSAM U KPUTEPHUSAM JJIsl YKa3aHHBIX JIOTUYECKUX OTIEPalInil;

CTPOUTH JIOTUYECKOE CYKIEHUE MOCIIC MPEABAPUTEIHHOIO aHATIN3a, BKIIOYAIOIIEE
YCTAHOBJICHHE TPUYMHHO-CJICJICTBEHHBIX CBSI3EH;

BBIABJIATh AeUIMTHI HWHPOpMAIIUU, MAHHBIX, HEOOXOIWMBIX IS pEIICHUs
MOCTABJICHHOM 3aa4H;
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npeoOpa3oBbIBaTh MH(OOPMALIMIO U3 OJHOTO BHUJIA B APYroi (TaOMMIly B TEKCT U
mp.);

CO3/1aBaTh, MPUMEHSTh U PEOOPA30BBIBATh 3HAKA U CUMBOJIbI, MOJEIN U CXEMBbI
JUTSL peIIeHUs y4eOHBIX U MO3HABATENIBHBIX 33/1a4 C TMIOMOIIIBIO T1€]1arora;

C TIOMOIIBIO MEAArora MPOBOJUTh XUMUUYECKUN OIBIT, HECTIOXKHBIA SKCIIEPUMEHT,
JUISl YCTAHOBJICHUsSI OCOOCHHOCTEW 00bEKTa U3YUCHUS, IPUUUHHO-CIICICTBEHHBIX CBS3e
U 3aBUCUMOCTEH 0OBEKTOB MEXIy COOOi;

C TOMOIIBIO TIeJlarora WM CaMOCTOSATENIbHO (OpMyIUpOBaTh 000OIIEHUS |
BBIBOJIBI IO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOACHUS, OTIBITA,;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE XUMHYECKHX MPOLECCOB M  UX
MOCJICJICTBUS;

UCKAaTh WM OTOMpaTh WH(POPMAIMIO WM JAHHBIE W3 WCTOYHHUKOB C YYETOM
MIPEIOKCHHON yIeOHOM 3a1a4uM U 3aTaHHBIX KPUTEPHEB.

Osnaoenue ynugepcaibHbIMu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCIM BUAMU:

OpraHU30BBIBATh YUYEOHOE B3aUMOCHCTBHE B TpyIle (ONMpeAessiTh 00IIHe 1eH,
pacrpenensiTh poJid, JOTOBApUBATLCA IPYT C IPYTrOM U T. 1.).

C MOMOIIIBIO TIE€JIarora WM CaMOCTOSITENIbBHO COCTAaBJISITh YCTHBIE U MTHUCHbMEHHBIE
TEKCThl C MCIIOJIB30BAHUEM WIUTFOCTPATHUBHBIX MATEPHUAJIOB [UJII BBICTYIUICHUS TEpE.
ayAUTOPUEH;

OpraHHU30BBIBATh Y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JESATEIBbHOCTH C
YYHUTEJIEM M CBEPCTHUKAMU; paboTaTh MHAMBUIYATIBHO M B TPYIINE: HAXOIUTH OOIIIee
pelieHre W paspemarh KOH(GIMKTHI HAa OCHOBE COTJIACOBAHMS IO3WIMM M ydeTa
HHTEpecoB; (OpMYJIUPOBATh, ApTYMEHTHPOBATh U OTCTaUBaTh CBOC MHECHHUE;

OIICHUBATh KAYECTBO CBOEr0 BKJaJa B OOLINM MPOAYKT, IPUHUMATh U Pa3aeisaTh
OTBETCTBEHHOCTH U MPOSABISATh TOTOBHOCTH K MPEJAOCTABICHUIO OTYETA MEPE] IPYIIION.

Osnadenue yHugepcaaibHblMU y4eOHBIMU PECYyAAMUGHBIMU OCUCH GUAMU:

oOHapyxuBaTh U (HOPMyIUpPOBaThH Yy4EOHYIO MPOOJEMy, OMNPEACNiATh Ieib
y4eOHOM eI TeIbHOCTH;

BJIAJICTh OCHOBAaMHM CaMOKOHTPOJSI, CAaMOOLCHKH, NPUHATUS PEIICHUA U
OCYILIECTBJICHUSI OCO3HAHHOT'O BBIOOpA B YUEOHOU M MO3HABATEIHHOM €SI TEIHLHOCTH;

COOTHOCUTH CBOU JICMCTBUSI C IUIAHUPYEMBIMH PE3YJIbTATAMH, OCYIIECTBIIATH
KOHTPOJIb CBOEU JEATEIbHOCTH B TMPOILECCE MOCTHUKEHUS pE3ybTaTa, OIPEICNISATh
CIOCOOBI ICUCTBUI B paMKaxX MPEJUIOKEHHBIX YCIOBHM U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUM C U3MEHSAIOIICHCS CUTYaIlUEH;

JIaBaTh AJCKBAaTHYI) OLIEHKY CUTyallud W Mpejjarath IJIaH €€ W3MCHEHHS;

MPEABUJICTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH MPH PEIICHUN yIeOHOM
3aJ1a4u;

MOHUMATh MPUYHUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMmblid pe3yibTaT
JESTETLHOCTH, OMPENEIATh TO3UTHUBHBIE WM3MEHEHUS W HaNpaBJCHUS, TPEOYIoIIHe
JnajabHerIel padoThl;

OCO3HAHHO OTHOCHUTHCS K IPYTrOMY UEJIOBEKY, €70 MHEHUIO.
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IHPEAMETHBIE PE3YJIBTATDBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 0053aTeNIbHOIO COJIEp KaHUs,
YCTaHOBJICHHOTO JaHHOW NPHMEPHOM padouyell NporpaMMOM, BBIAEISIOT: Hay4yHBIE
3HAHMS, YMEHHS U CIIOCOOBI JAeHCTBUH, crienuduueckue 1jig y4eOHOro mpeaMera
«Xumus», BUABL JEATEIBHOCTUA IO TMOJYYEHHI0 HOBOTO 3HAHMS, €r0 MHTEPIPETaIUH,
peoOpa30BaHUIO U PUMEHEHHUIO B PA3JINYHBIX YY€OHBIX U HOBBIX CUTyalUsIX:

® IIPEJICTABICHHE O 3aKOHOMEPHOCTSAX M ITO3HABAEMOCTHU SIBJICHUN MPHUPOJIBI,

NOHMMaHuE OOBEKTHUBHOW 3HAYMMOCTH OCHOB XMMHYECKOM HAyKH Kak 00JacTw

COBPEMEHHOT'0 €CT€CTBO3HAHUS, KOMIIOHEHTa OOIIeH KyJIbTypbl U MPaKTUUYECKOM

JeSATEeIbHOCTH YEJI0BEKa B YCIOBUAX COBPEMEHHOT0O OOIIECTBA; TOHUMaHUE MECTa

XUMUH CPeJId APYTHX €CTECTBEHHBIX HAYK;

® BJAJICHHE OCHOBAMM MOHITHUIHOIO anmnapara i CAMBOJIMYECKOTO SI3bIKa XUMUU JIJIS
cocTaBlieHUsI (POPMyT HEOPraHMYECKUX BEIIECTB, YPABHEHHM XHUMHUYECKUX
peakiui (C Oomopod Ha aJIropuTM YYEOHBIX JEHCTBHUI); BiIaJ€HUE OCHOBaMU
xumudeckort HomeHKIaTypsl (IUPAC u TpuBHanbHOI) M yMEHUE UCTIONB30BATh €€

JUIsL pelieHHs] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUMTEIS; yMEHUE

UCIIOJIb30BaTh MOJENIU I OOBSICHEHHS CTPOCHHS aTOMOB M MOJIEKYJ IO

QITOPUTMY C OIIOPOW Ha ONPEEICHUS;

® [IPE/ICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUW U YMEHUE C TOMOIIBIO YUUTEIS

IPUMEHATh CHCTEMY XHMHWYECKMX 3HAHUW Il YCTAHOBJIEHUS B3aMMOCBA3EH

MEXIYy W3YYEHHBIM MaTEpPHAIIOM U IPH IOJIYYEHUM HOBBIX 3HAHMI, a TAaKXKeE B

IPOLECCE BBIMOJIHEHUS YYEOHbIX 3aJaHUd U Npu paboTe C HUCTOYHUKAMU

XUMHYECKON UH(OpMALIK, KOTOpasi BKIIOYAET:

BOKHEUIINE XWMUYECKHE MOHATHS: XMMHUYECKHM 3JIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IMPOCTOE M CJOXHOE BEUIECTBO, OJHOPOJIHAs W HEOJHOPOAHAs CMECH,
OTHOCUTEJIbHBIE AaTOMHAs W MOJEKYJIIpHas MacChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIA O0bEeM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJb (CpEemaHsis),
XUMUYECKasi peaklusi, peakUUd COCOUHEHUs, PpEeaKIUH PA3JI0KEHUs, PpPEaAKIUU
3aMeIleHHs], peakuu oOMeHa, TeroBoM A(h(PEeKT peaklnu, 3K30- U SHAOTEPMUUYECKHE
peakluu, pacTBOpP, MaccoBas J0JII XMMUYECKOIO 3JIEMEHTa B COECIMHEHHH, MaccoBas
JI0JI ¥ TIPOLICHTHAsI KOHLIEHTPALMsl BELIECTBA B PACTBOPE, PO aTOMA, SJIEKTPUUYECKUN
CIION aTtoMma, aToMHas OopOuTanb, pajuyC aroMa, BaJIEHTHOCTb, CTENEHb OKHCJICHHUS,
XUMHUYECKasl CBS3b, 3JIEKTPOOTPULATENBHOCTD, MOJISIPHA M HENOJSApHAs KOBAJECHTHAs
CBSA3b, MOHHAs CBA3b, METAJUIMYECKAsl CBA3b, KPHUCTAUIMYECKAs pelIeTka (aTomHas,
WOHHAs, METaJuIMYecKas, MOJIEKYJSIpHasi), WMOH, KaTUOH, aHWOH, 3JIEKTPOJIUT WM HE
AJIEKTPOJIUT,  DJIEKTPOJUTHYECKAs] AMCCOLMAlMsI, peakUud HOHHOro OOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKI[UU, OKUCIUTEIb M  BOCCTAHOBUTEIND,
OKHCJIEHUE W BOCCTAHOBJIEHUE, 3JIEKTPOJIM3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XMMHUYECKOW peaklUu, KaTalu3aTop, MNpeleibHO
nomyctuMmas konuentpauus (I171K), koppo3ust MeTalioB, CIIaBhI;

OCHOBOITOJIATAIOIIIME 3aKOHbI XMMHUU: 3aKOH COXpaHEeHUs Macchl, [leproanyeckuii
3akoH J[. 1. MeHneneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOrajipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpPHUsl, TEOpUs SIEKTPOJUTUUYECKON
JUCCOLIMALINM, & TaKXe MPEICTABICHUS O HAyYHBIX METOJAX MO3HAHUSA, B TOM YHCIIE
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AKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX HCCIIEOBAHUS BEIIECTB U U3YUCHUS
XUMUYECKUX PeaKIuii;

® IIPE/ICTABICHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPULATEIBHOCTh), MPOCTBIX MU CJIOXKHBIX BEIIECTB OT
MOJIOXKEHHSI AJIEMEHTOB B [lepuonnueckoii cucreme (B MaJIbIX IEpUOAaX U INIaBHBIX
NOATPYINAX) W DJICKTPOHHOIO CTPOEHUS aToMa; yMEHHE OOBACHSATH CBA3b
noJIoKeHus:  sjuemeHta B llepuogumyeckod  cucreMe € YHUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB W 3apsij
anpa, oOOIIee YHCIO AJIEKTPOHOB), paclpeleIeHUEM  AJIEKTPOHOB IO
HPHEPreTUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX IMEPUOJOB, KAIHS U KaJIbIIUS;
KJacCU(PUIIMPOBAaTh XHUMHUYECKHE OHJIEMEHThl C OINOpPOd Ha OmpeneieHUs
¢du3znyecKoro cMpicia MUGPOBBIX JaHHBIX MEPUOTUIECKON TaOIHUIIBL;

® yMEHHE KJIacCu(UIMPOBATh XUMUYECKUE IJICMEHTHI, HEOPTaHMUECKHE BEIECTBA U
XUMHUYECKHE PEAKLIUHA C ONOPON HA CXEMBI; ONPENEATh BAIEGHTHOCTh U CTENEHb
OKUCJIEHUS XMMHUYECKHX DJJIEMEHTOB, BHJ XHMHUYECKOM CBA3M U TUI
KPUCTAJUIMYECKOW CTPYKTYpPhl B COCAWHEHUSX, 3aps]l MOHA, XApaKTep Cpeibl B
BOJIHBIX pacTBOpax BELIECTB (KUCIOT, OCHOBAHUM ), OKUCIIUTEIh U BOCCTAHOBUTEIIb
M0 AJITOPUTMY YUEOHBIX JIEHCTBUM;

® YMEHHE XapaKTepu30BaTh C ONOPOM Ha cxeMy (U3MYECKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPO/I, 030H, BOJAOPO, IpaduT, aiMa3, KPEMHHUI,
a3oT, pochop, cepa, xJ10p, HATPUIL, KAJIUA, MATHUM, KAJIBLIUIA, AJIFOMUHUH, 5KEJI€30)
U CIIOXKHBIX BELIECTB, B TOM YHUCJIE€ HUX BOJHBIX PAacTBOPOB (BOAa, aMMHaK,
XJIOPOBOJOPO/I, CEPOBOAOPOI, OKCUABI U TUAPOKCUABl MeTauioB [ - IIA rpymnm,
ammomunanst, menu (II), nuaka, xenesa (I u III), okcumaer yrirepona (II u 1V),
kpemuus (I1V), azora u ¢pocdopa (Il u V), cepst (IV u VI), cepnucras, cepnas,
a30TUCTas, a30THasA, QocopHas, yrojabHas, KpEMHHEBas KUCJIOTa U UX COJIH);
ONMCHIBATH C OMOPOM Ha IUIAaH M KIIFOYEBBIE CJIOBA; YMEHHE IPOTHO3UPOBATH U
XapaKTEPU30BaTh CBOKMCTBA BEUIECTB B 3aBHCUMOCTH OT UX COCTaBa U CTPOCHUS
IIOCJIE NPEIBAPUTEIBHOTO AHAIM3A IO0J PYKOBOJCTBOM I€larora, NpuMEHEHUE
BEILECTB B 3aBUCUMOCTH OT UX CBOWCTB, BOBMOXHOCTb IPOTEKAHUS XUMHUYECKUX
MPEBPAILICHU B PA3JIUYHBIX YCJIOBUSAX, BIUSHHE BEIIECTB M XHUMHYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA M OKPY>KAOLIYIO IPUPOJIHYIO CPENY;

® YMEHHME COCTaBJISATh MO 00pa3ly, CXeMe, alropuTMy Y4eOHBIX ACUCTBUI
MOJIEKYJIIPHbIE M1 MOHHBIE YPaBHEHHUS pEaKIHil (B TOM YHCII€ PEaKIHil HOHHOTO
OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), WUTFOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB / IPYII HEOPTraHUYECKUX BEILECTB, a
TaK)Ke MMOATBEPKIAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEXIY HUMHU;

® YMEHHUE BBIYUCIATH OTHOCHTEIBHYI0 MOJIEKYJISPHYIO W MOJSPHYHO MAacChl
BEILECTB, MACCOBYIO JIOJK0 XHMHYECKOIO 3JIEMEHTAa B COECIUHEHUHU, MACCOBYIO
JIOJTII0 BEIIECTBAa B PacTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ta3oB ¢
omopoit Ha o6mme ¢GOopMyJibl; YMEHHE MPOBOJIUTH PACUEThl IO YpaBHEHUSIM
XUMUYECKUX pEaKIM W HaXOAUTh KOJUYECTBO BEIIECTBA, OOBEM M Maccy
peareHTOB WJIM MPOAYKTOB PEAKIMU C OMOPOM Ha oOpaszel, aJropuT™M YUeOHBIX
JICHICTBUM,
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® BJaJEHUE OCHOBHBIMU METOJIAMU HAYYHOTO MO3HaHUA (HabJtoieHne, u3MepeHue,

HKCIIEPUMEHT, MOJEIUPOBAHUE) MPU U3YUEHUU BEIIECTB U XUMHUYECKUX SIBICHUM

C OTOPOM Ha aNTOPUTM Y4EeOHBIX EHCTBUIl; yMEHHE CPOPMYITUPOBATH MPOOIEMY

Y TIPEJIOKHUTH IIyTH €€ PEIICHUS C TOMOIIBIO TIeAarora; 3HaH|uEe OCHOB O€30IacHOM

paboThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMUYECKON TOCYA0W U J1abOpaTOpHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IUIAHUPOBAHUS M OCYIIICCTBICHUS CIICIYIOITUX

XUMHUYECKUX IKCIIEPUMEHTOB T0JT PYKOBOJACTBOM YUHUTENS C 00CYKICHHEM TUIaHa

paboOThI WIIM COCTaBJICHUEM TaOJIUIIbI:

U3y4YeHHUE U onucaHue (PU3NIeCKUX CBOMCTB BEIIECTB;

O3HAKOMJICHUE C PU3NYECKUMH H XUMUYCCKUMH SBJIICHUSIMHU;

OTIBITHI, WJUTFOCTPUPYIONTUE PU3HAKH MPOTEKAHUS XUMUICCKUX PEAKITUH;

U3YYEHHUE CIIOCOOOB pa3/IeTICHUsl CMECE;

MOJTYYCHHUE KUCIIOPO/Ia U U3YUCHUE €T0 CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3yUYEHUE €r0 CBOWCTB;

MOJIyYeHHE YTJIEKUCIIOrO ra3a U U3y4eHHUe ero CBONCTB;

MOJIyYeHHE aMMHUaKa U U3yYCHHE er0 CBOMCTB;

MIPUTOTOBJICHHE PACTBOPOB C OIPEACIICHHON MacCOBOH J10JI€il paCTBOPEHHOTO
BEIIIECTBA;

WCCJICIOBAHNE M OIMCAaHWE CBOWCTB HEOPTAaHWYECKHUX BEIIECTB PA3TMYHBIX
KJIACCOB;

MPUMEHEHUE WMHJMKATOPOB (JlakMyca, MeTujiopanxa u (peHondranenna) s
oTpeeICHHS XapaKTepa CpPebl B paCTBOpax KUCJIOT U IICIIOYCH;

W3YUCHUE B3aWMOJICHCTBHUSI KHCJIOT C MeETaUlaMH, OKCHJIAaMH METaJlJIOB,
PacCTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHHIA,

BBITECHEHHUE OJTHOTO METaJlIa IPYTUM U3 pacTBOpa COJIH;

uccienoBanne aM(pOTEepHBIX CBONCTB THAPOKCUIOB AIFOMUHUS U IIMHKA;

pelIeHre  HKCIEPUMEHTAIbHBIX 3a7ad 1o TemMe «OCHOBHBIE  KJIacChl
HEOPTaHWYECKUX COCTUHEHUNY;

peIIeHNEe  JKCIMEPUMEHTANBHBIX  3a7ad MO0 TeMe  «DJIEKTPOIUTHYCCKAs
JTUCCOIHALIUSY,;

pEIICHNE SKCIIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxHeHmme HeMeTauTbl U uX
COCTMHCHHUSY;

peIIeHNE dKCIICPUMEHTATBHBIX 3a/1a4 1o TeMe «BakHele MeTaibsl U uX
COCTMHCHHUSY;

XUMUYECKHE IKCIIEPUMEHTHI, HIUTFOCTPUPYIONINE MPU3HAKU MTPOTEKAHUS PEaAKIIHMA
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC DPEAaKIMM Ha TMPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HOHBI:
xjopua-, Opomua-, womua-, cyiabdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-AHHOHBI,
TUJPOKCUA-UOHBI, KATUOHBI aMMOHUSI, MarHus, KajbllMs, aJFOMUHUS, keie3a (2+) u
xenesa (3+), meau (2+), HMHKA;

yMEHUE TPEACTABIATh PE3YNbTaThl dKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0KA3aTeNIbCTB, TPa(pUKOB M TAOIHUI] M BBISBIISITH SMITMPUYECKHE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBuiIamMu 0e30nacHOro oOpalleHusl ¢ BEIIECTBAMU, UCIOIb3yEMbIMU
B TIOBCEIHEBHOMN U3HU, a TaKXKe MpaBWIaMU IOBEJICHUS B LEIAX COEPEHKEHUs
3I0POBbsI U OKpPYXAloLleld MPUPOJHOM Cpelbl; MOHUMaHUE Bpena (OMacHOCTH)
BO3JICHICTBHS HA KUBbIE OPIaHU3MBbI OIIPEIEIICHHBIX BEIIECTB, & TAKXKE CIOCOOOB
YMEHBUIEHUS M NPEIOTBPAIICHHUS HX BPEAHOTO BO3JIEHCTBUS; IMOHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma 4eJlOBeKa,

® BJAJCHUE OCHOBAMU XHMHYECKOW TPAaMOTHOCTH, BKIIIOYAIOIIEH yMEHUE
IPAaBWJIBHO MCIIOJIb30BaTh WM3YYEHHbIEC BEIIECTBA M MaTepuaibl (B TOM YHUCIE,
MUHEpPAJIbHBIE YIAOOpEHHs, METaulbl U CIUIaBbl, MPOJIYKTHl HepepabOTKU
IPUPOJIHBIX HCTOYHUKOB YTJIEBOJOPOIOB (YIJIsl, IPUPOIHOTO ra3a, He()Th) B OBITY,
CEJIbCKOM  XO3SICTBE, Ha MPOU3BOACTBE; YMEHHE MPUBOAUTH MPUMEPHI
NPaBUIBHOTO MCMHOJb30BAHMS U3YYEHHBIX BEIIECTB U MaTEpUaJIOB;

® YMEHHUE YCTaHABIMBATHb CBA3M MEXKIY PEAJbHO HAOJIOIAEMBIMH XHUMHYECKUMU
SBJICHUSIMU U TPOIIECCAMHU, MMPOUCXOIAIINMH B MaKpO- U MUKPOMUPE, OOBICHATD
IPUYUHBI MHOT00Opa3usi BELECTB; YMEHHE MHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSIMU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIIBIO IIE1Arora;

® @peAcTaBieHHE O cdepax NpoPEeCCHOHATBHONU JESATEIBHOCTH, CBSI3aHHBIX C
XUMHENR M COBPEMEHHBIMM TEXHOJIOTMSMH, OCHOBAaHHBIMM Ha JOCTHIKEHUSX
XUMUYECKOM HAyKH; HaJW4he OmbITa padOThl C Pa3IUYHBIMH HCTOYHHUKAMU
uHpopMaMu N0 XUMHUM  (Hay4dHO-TIOMYJsipHAsh JIMTEpaTypa, CIOBApH,
CIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM HA aNrOPUTM: YMEHUE OOBEKTUBHO
OLICHMBAaTh MH(MOPMALIMIO O BEIIECTBAX, MX MPEBPALICHUAX M IMPAKTHUYECKOM
PUMEHEHUU.

TpeOoBaHus K MpeAMETHBIM pe3yJbTAaTaM OCBOCHHSl Y4eOHOro mpeamera
«XHuMH», pacnpeaeeHHbIe 10 roxaM o0y4yeHus

Pesynbrarel mo romaMm (GOpMyNHPYIOTCS IO NPUHIUIY J00aBICHHUS HOBBIX
pe3yabTaTOB OT IoJa K IOAY, YK€ Ha3BaHHbIC B NPEIBIAYIIMX TOAax IO3ULUH, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO TOJa
M0 YMOJIYAaHHIO BKIIIOUAIOT PE3yIbTaThl MPEABIIYIINX JIET).

8 KUIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHSITHUH: aTOM, MOJIEKYJa,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIECTBO, CMECh (OHOPOHAS U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTEJIbHAsi aTOMHAas M MOJICKYyJIIpHas Macca,
KOJINYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBas 0Js1 XUMUYECKOTO JIEMEHTA
B COCIUWHEHWHU, MOJSPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, COJb,
2IEKMPOOMPUYAMENbHOCM,  CTEIICHb  OKHCICHMS,  XHMHYECKas  PEaKims,
KiIaccu(pukanus peakiuil: peakiuu COCIWHEHHUS, PEaKIMu pPa3jIoKEHUS, PpPEeaKIuu
3aMEIICHHsI, PEaKIui 00OMEHa, SK30- U SHJIOTEPMHUUCCKUE PEAKIINH;, Menio8ot 3¢hgexm
peaxkyuu, SIpO aToMa, JJIEKTPOHHBIN CIOW aToma, aTOMHasi OpOHUTallb, paauyc aToma,
XUMUYECKasi CBA3b, MOJISIPHAs W HEMOJISIpHAs KOBAJEHTHAasl CBSI3b, MOHHAsI CBSI3b, HOH,

2
31ech 1 ganee KypcuBOM 0003HAYAIOTCS TUTAHUPYEMBIE MPEAMETHBIE Pe3yIbTaThl, KOTOPBIE MOTYT OBITh TIOTEHITHAILHO
JNOCTHTHYTHI o0y4atorumcst ¢ 3T1P, HO He SIBISIOTCS 00s13aTENbHBIMHU.
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KaTUOH, QHUOH, PACTBOP, MaccoBas J0Ji1 BElIeCTBA (MPOLIEHTHAs KOHLEHTpalus) B
pacTBope;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMUYECKHX IMOHITHH (cM. m. 1) u
MIPUMEHSATH 3TU MOHATHS IPU OMUCAHUU BELIECTB U X MTPEBPAILCHHIA;

UCIOJIb30BaTh XWMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBi€HUS (HOpPMYN BELIECTB,
MOJIEKYJIIPHBIX YPABHEHUN XUMHUYECKUX PEAKLIUA, FJIEKTPOHHOIO OanaHca;

OIPEAENATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX; CTETICHb
OKHCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHUSX C OMOPOM Ha ONPEIENICHUS, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIC; INPUHAJICKHOCTh BEUIECTB K ONPEHEIEHHOMY Kiaccy
COEIUHEHUN 1O ¢opMysaM; BHUJ XHMHUYECKOM CBS3M (KOBAJEHTHass W HOHHAas) B
HEOPraHUYECKUX COCUHEHUSX;

UMETh IPEACTABICHUE O CHCTEME XWMHUYECKMX 3HAHUM, YMETh C IIOMOIIBIO
YUNTENSA NPUMEHATh CUCTEMY XMMHMYECKUX 3HAHUM, JUISl YCTAHOBIICHHS B3aHMOCBSI3U
MEXy U3y4YEHHBIM MaTE€pHAJIOM U MPU MOJIYYEHUH HOBBIX 3HAHMI, a TAKKE MpU padoTe
C HCTOYHMKAMU XUMHUYECKOM uH(opMmanuu. OpUEHTUPOBATHCS B MOHATHIX H
OIeprupoBaTh MU Ha 0A30BOM ypOBHE, IPUMEHSTH MPHU BHINIOJIHEHUH YUEOHBIX 3aJaHUI
Y pEUIEHUM PAacUETHBIX 3aJlay C OMOPOM HA AJITOPUTM YUYEOHBIX NEWCTBUM M3y4YECHHbBIE
3aKOHBI M TEOPUH: 3aKOH COXpaHeHHUs macchl, llepuonnueckuii 3akon [{.11. Menneneena,
3aKOH NOCMOAHCMBA COCMABa, 3aKOH ABOraapo; aTOMHO-MOJEKYJISpHAs TEOpPHUS.
CooTtHOCHUTh 0003HAaYEHUsA, KOTOpble UMeroTcs B Tabmuue «llepmomnueckas cucrema
xumudeckux 3seMeHToB JI. WM. MenzeneeBay ¢ YHCIOBBIMU XapaKTEPUCTUKAMMU
CTPOCHHMSI aTOMOB XHMHYECKHX D3JIEMEHTOB (COCTaB U 3apsal sjpa, OO0Ilee YHCIO
AJIEKTPOHOB U PACIIPEAEIICHUE UX IO IEKTPOHHBIM CIOSIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTBl; HEOPraHUYECKHUE BEIIECTBA,;
XUMHUYECKHE peakuuu (10 YMUCIY U COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEIUIOBOMY 3(P(EKTy, IO U3MEHEHHUIO CTEIIEHU OKHUCICHHUS XMMHUYECKHUX 3JIEMEHTOB) C
ONOPOU HA CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPXkAasi ONMCAHUE MPUMEpPAMU MOJIEKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH C OMOPON HA CXEMBI;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa M CTPOEHUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPALEHUN B PA3IUYHBIX YCIOBHSX TOCIE
MPEABAPUTEILHOTO 00CYXKACHUS C Me1arorom;

BBIYMCIIATH OTHOCUTENIBHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JIEMEHTa 10 (opMyJie COE€AMHEHHUS; MAaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAMTH PACUETHl MO YPABHEHHIO XMMHUYECKOM PEaKIUH C
ONIOPOW HA aJTOPUTM;

IIPUMEHSATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAIN3 U

CHUHTE3, CpaBHCHHE, O0000IIeHHE,CHCTeMaTH3aIIMS, KJIacCU(UKAIs, BBISBICHUC
MIPUYHHHO-CJICICTBEHHBIX CBSA3CH — JJI1 M3YUYCHUS CBOMCTB BEIICCTB M XMMHYCCKHUX
peaKIuii; C€CTECTBEHHO-HAYYHBIC METOJbI TIO3HAHUS — HAONIOJCHHUE, W3MEPCHHE,

MOJEIIUPOBAHUE, SKCIIEPUMEHT (PeaibHblil U MblCIeHHbII) TIOJI pyKOBOACTBOM I1€/1arora;
CJIeI0BATh MpaBUjIaM MOJIb30BAHUSI XUMUYECKON MOCYA0N U Ja00paTOPHBIM
000pyZ0BaHUEM, A TaKkKe MpaBUiaM OOpaIlIeHHs C BEIIECTBAMH B COOTBETCTBHUHU C
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MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB MO MOJYYEHHUIO U
coOupaHuI0 Ta3000pa3HbIX BEHIECTB (BOAOpOAA W KHUCJIOPOJAA), IMPUTOTOBIECHUIO
PacTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA; INIAHUPOBATH U
MPOBOAUTh XWMHUYECKHE JKCIEPUMEHTHI MO PACINO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0O HWHIUKATOPOB (MakMyc, QeHondramenH, METUIOpaHXK U Ap.),
MOATBEPKIAIONMINX KAYECTBEHHBIN COCTAaB HEOPTaHMYECKUX BEIIECTB (KaueCTBEHHbIC
pEeaKIuy Ha UOHBI) MOJT PYKOBOJCTBOM I1€/1arora.

9 KUIACC

PACKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX MOHSATUM: XUMHUYECKUM DJIEMEHT,
aToM, MOJIEKyJa, WOH, KaTUOH, aHHUOH, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO,
BAJICHTHOCTb, JJICKTPOOTPULATEIBHOCTh, CTENEHb OKHCIIECHUS, XUMHUYECKAsl PEaKIus,
XUMUYECKasl CBSI3b, Meni08ou 3¢hghekm peakyuu,Moiib, MOJSPHBIA 00BEM, pacTBOD;
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, IEKTPOJUTUYECKAs TUCCOLUALMS, PEAKIIMM HOHHOTO
oOMeHa, KaTalu3aTop, Xumuueckoe pagHogecue, oopamumvle U Heoopamumvle peakyui,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINH, OKUCIIUTEIb, BOCCTAHOBUTENL, OKUCIICHUE
U BOCCTaHOBJICHHE, A/NIOTPOIHUsA, aM(OTEPHOCTb, XUMHUYECKasi CBA3b (KOBaJCHTHas,
MOHHAs, METAJUIMYECKAs), KPUCTAUIMYECKAsl PELIETKA, KOPpO3usi Memaiios, Chidevl;
CKOpPOCMb XUMUYECKOU peakyuu, TpeaenbHo pomyctumasi koHueHntpanus (I1I1K)
BEIIIECTBA;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKHX MOHATHH (cM. 1. 1) u
MIPUMEHSTh 3TU OHATHUSA IPU ONMKMCAHUY BEUIECTB U MX MPEBPAILLICHUII;

UCITIOJIb30BaTh 3HAKW W CUMBOJIBI JIJIs1 (PUKCAIMK PE3yNbTaTOB HAOJIOICHUH,
cocTaBieHHs] (OPMyJT BEIIECTB U YPABHEHUN XHUMHYECKUX PEAKIIMi, 3aITUCU JTaHHBIX
ycioBul 3anad. Mcnonb3oBatk 0003HaueHus1, umeromuecs B [lepuonnueckoit cucreme u
Ta0JIUIIe PACTBOPUMOCTH KUCIIOT, OCHOBAHUH U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a/IaHU .

OMPENENATh BAJCHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX DJIEMEHTOB B
COCMHEHUAX Pa3JIMYHOTO COCTaBa; MPUHAJIEHKHOCTh BEIIECTB K ONPeIeTIEHHOMY
KJIacCy COEIMHEHU ¢ OTIOPOI Ha ONpeeICHUs, B TOM YUCTIE CTPYKTYPHUPOBAHHbIEC; BUJIbI
XUMUYECKON CBs3M (KOBaJICHTHAsl, HMOHHAs, METa/UIMYeCKas) B HEOPraHUYECKUX
COCMHEHUSX; 3apsj HOHA MO XUMUYECKOW ¢opmylie; XapakTep cpelbl B BOJHBIX
pacTBOopax KHCJIOT W IIEJIOYeH, mun Kpucmaiiuieckou peueémKu KOHKPEmHO20
eewjecmea,

packpbiBaTh  cMbIici  [lepumommyeckoro  3akona .M. MeHngeneeBa wu
JIEMOHCTPUPOBATH €r0 MIOHUMAHUE: ONUCLIBAMb U XaAPAKmepu308ams TabIUIHY0 popmy
[lepuoauyeckoil CHUCTEMBbl XUMHUYECKHUX DJIEMEHTOB: pa3iuyaTh MOHSATUS «IJIABHAs
noarpynmna (A-rpymnmna)»y u «mnodbouynas noarpymnmna (b-rpymma)», maneie U OombIIHe
MIEPUObI;, COOMHOCUMb 0003HAYEHU S, KOTOPhIE UMEIOTCS B IEPUOAUICCKON TabJIHUIIE, C
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUUYECKHUX DJIEMEHTOB (COCTaB M
3apsijl sipa, 00IIIee YKCIIO JIEKTPOHOB M PACTIPE/ICICHUE UX T10 DJIEKTPOHHBIM CJIOSIM);
00bsACHAMb O0IUE 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKUX DJIEMEHTOB U
UX COCAMHEHUN B MIpejiesiaX MajibIX MIEPUOJI0B U TJIABHBIX MOJATPYIIN C Y4ETOM CTPOSHUS
HX aTOMOB;

KIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTraHWYECKHUE BEIECTBa,;
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XUMHMUYECKHE peakuuu (0 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIMM BEIIECTB, IO
TEI10BOMY 3 (EKTyY, 10 U3MEHEHUIO CTENEHEN OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB) C
ONOPOU HA CXEMBI,

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CelU(PUUECKUEe XMMHUUYECKHE CBONWCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkAAsl OMMCAHME NMPUMEpPAMHU MOJIEKYJSPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOLMX XUMUUECKUX PEAKIIMH C ONOPOIl HA CXEMBI;

COCTaBJISITh YPABHEHUS SJIEKTPOJIUTUYECKOW IUCCOLMALNU KHUCIOT, LIEN0Yed U
COJIEH; MOJHBIE M COKpAIlEHHBbIE YPAaBHEHHUS DPEAKIMI MOHHOIO OOMEHA; ypaBHEHUS
peakiuii, NOATBEPKJAIOLINX CYILIECTBOBAHNE T'€HETUUECKON CBSI3U MEXKAY BEIIECTBAMU
pa3IMYHBIX KJIACCOB;

pacKkpbIBaTh CYILIHOCTh OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuii
MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca STUX PEeaKIuii;

IPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOKHOCTH TIPOTEKAHHMS XHMHYECKUX MPEBPALIEHUN IIOCIE MPEABAPUTEIBHOIO
00CYXJIEHHUSI C TeIarorom;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJIO0 XUMHUYECKOT0 3JIEMEHTa MO0 (opMyJie COEAMHEHHUS; MAaCCOBYIO OO
BELIECTBA B PacTBOPE; MPOBOJAUTH PACUEThI MO YPAaBHEHUIO XHMHUYECKOM pPEaKIMU C
OIIOPOM Ha aJrOPUTM;

ClIeIOBaTh NpPaBWJIaM I0JIb30BaHUS XUMHUYECKOM IOCYI0M U J1abOpaTOpHBIM
0o00OpyZOBaHMEM, a TAK)KE IMpaBHJIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU TI0 BBIMOTHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OIBITOB MO MOTYyYEHHUIO U
coOMpaHuIo ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIIEKUCIIOro rasa);

NPOBOJUTh PEAKUUH, MOATBEPKIAIOIIME KAUYEeCTBEHHBIA COCTaB pPa3IUYHbIX
BEILIECTB: pPACIO3HABATH OMNBITHBIM MyTEM XJOpUI- OpomMua-, MOAWUI-, KapOoHaT-,
docdar-, cunukar-, cynbdar-, THAPOKCUA-NOHBI, KATHOHBI aMMOHHMSI ¥ HOHBI U3YYE€HHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPIaHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATENIBHOCTH — aHalu3 U
CHHTE3, CpaBHEHUE, 000011IEHEe, CHCTEMAaTHU3alI1I0, BBISBJICHHE TPUYMHHO-CIIEICTBEHHbIX
CBsI3eM — [ U3yUYCHHsI CBOMCTB BEILIECTB U XUMHUECKUX PEAKIIHUI; €CTECTBEHHO-HAYUHbIE
METO/IbI IO3HAHUS — HAOJI0ICHNE, U3MEPEHUE, MOJIEITUPOBAHUE, SKCIIEPUMEHT (peaibHbIN
Y MBICJICHHBIN).

26



TEMATHUYECKOE INTAHMPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJIMYECTBO YAaCOB, OTBOJIMMBIX HA OCBOCHHME KAXKJOW TEMBI yUEOHOIO IpeaMeTa « XUMUS
[IpumepHOI amanTUPOBaHHON OCHOBHOM OOpa30BaTENbHOM MHpPOrpaMMbl OCHOBHOI'O OOIIET0 OOpa30BaHMs OOYy4aroOUIUXCA C
3aJIEP’)KKOM TICUXUYECKOTO PA3BUTHA, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM paszzenoMm [lpumepHoit paboueit mporpammbl
y4eOHOro nMpeaMeTa « XuMUs OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111ero oopazoBanus. [Ipu atom Opranuzarus
BIIpaBE caMa BHOCUTb MW3MEHEHHUS B COJAEp)KaHUWE M paclpeneieHue y4yeOHOro marepuana Mo rojgamM oOydeHus, B
MOCJIEIOBATEIbHOCTh U3YYEHHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHHUE Ka)XJOW TEMbI, ONPEAEICHHE OpraHU3allMOHHBIX (GOpM
oOyuenuss ¥ T.m. OOOCHOBAHHOCTh JaHHBIX M3MEHEHWI OIpezaenseTrcs BbIOpaHHbIM 00pa3oBaTeslbHOW opraHu3amnueil YMK,
WHJUBUyAIbHBIMUA TCUXO(U3UYECKUMU OCOOEHHOCTAMH KOHKpETHBIX oOywaromuxcsi ¢ 3IIP, creneHbro OCBOEHHOCTH HMHU
y4eOHBIX TEM, PEKOMEHIALUsIMU [0 OTOOPY U afanTalyy yueOHOro MaTepralia o XuMuH, IpeJcTaBleHHbIMU B [losgcHUTEIbHOM
3aIKCKe.

[Ipennaraem 2 BapuaHTa MPUMEPHOTO TEMATHUUYECKOTO IUIaHMpOoBaHMs ajsi oOydaromuiics ¢ 3[1P: mepsblil npennonaraer
OCBOCHHME ITPOTrpaMMbl B MHKJIFO3UBHOM KJIACCE; BTOPOM — B OTJEIBHOM KJIACCE.

1-it BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KVIACC

(2 4 B HEmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMsi)

MpumepHble Tembl, OcHOBHOE coaeprKaHue OCHOBHbIe BUAbI [eATENbHOCTU
pacKpbiBalowwme faHHbI pa3gen obyuatowmxca

nporpammol,
M KO/IMYECTBO 4YacoB.,
OTBOAMUMOE Ha UX U3yYeHUe

Paznes 1.1lepBoHayaibubie XumMuyeckue mousTusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NpPaKTU4eCKO! AesTeJTbHOCTH
YyeJioBeKa

(54

[IpeaMeT xUMUHU. Po1b XUMUU 8 HCU3HU Hen08ekd. Xumus 8
cucmeme Hayk. Memodbvl no3HaHUs 8 XUMUU.

Tesa v BemectBa. Pu3nyeckue CBOWCTBA BellleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
paszesieHus cMeceil. Pu3nyeckue U XUMUYeCcKHe SBJIeHHS.
[IpU3HAaKH U YC/I0BUA NPOTEKAHNUS XUMUYECKHUX PeaKIHH.
3HaKOMCTBO C IpaBUJIaMU 6€30MaCHOCTH U MPUEMaMU paboThI B
XUMUY€eCKOH J1abopaTopuHu.

JleMOHCTpanumn

1. JlJabopaTopHOe 060py/I0BaHUE.

2. PazyinyHble BUbI XUMUYECKOU MOCY/IbL.

3. O6pasibl BEeLEeCTB.

4. Cioco6rI pasfiesieHus cMecel (GUabTpoBaHye, BoIapUBaHUe,
JUCTUILISALMSA, XpoMaTorpadusi).

JlaGopaTopHbIe U IPAaKTUYeCKHe paGoThl

Jla6opamopHble onbimbi:

OnucaHue GU3NYECKUX CBOUCTB BEIIECTB.

PassiesieHre cMecH C TOMOIIbIO MarHUTa.

IIpakmuyeckue pabomol:

Ne 1. JlaGopaTopHOe 060pyiOBaHNE U TPUEMbI PAGOTHI C HUM.
[IpaBusia 6e3onacHoO paboThl B XUMHYECKOU JJaGOpaTOPHU.
Ne 2. OuncTKa 3arpA3HeHHON NOBapeHHOM conu
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PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH C IOMOLIBIO eAArora.

PackpbIBaTb poJib XUMHH B IPUPO/JIe U XU3HHU YeJIOBEKa, eé CBA3b C JPYyTUMHU
HayKaMH.

PassinyaTh YuCTbIE BelllecTBa U CMeCH; O HOPO/JHbIE U HEOJHOPO/IHbIE CMECH;

PassnnyaTe Pusnyeckre U XMMUYECKHe ABJIEHHUS C OIIOPOH Ha onpeJiesIeHHs.

OnpefiensTh NPU3HAKU XMMUYECKUX peaKLMH 1 yCJIOBUS UX IPOTEKAHHUA.

CrnesoBaThb IpaBUJIaM 110/1b30BAHUSA XUMHUY€ECKOH OCYyA0H U JJaBOpaTOPHBIM
060py/J0BaHUEM, A TAKXKE IPaBUJ/IaM 0OpallleHHs C XUMUYeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKIMSAMH 110 BBIIOJHEHHIO MPAKTUYECKUX PabOT Mo,
KOHTpOJIEM lefiarora.

[I1aHMpOBaATb U NPOBOJUTH XMMUYECKHH 3KCIIEPUMEHT 110 U3y4YEeHUIO U
onucaHuI0 GU3NYECKUX CBOMCTB BelleCTB, CIOCO60B pa3/ie/ieHUs cMeceit
BeLIECTB 110/, PYKOBO/ICTBOM IleJlarora ¢ 006Cy»X/leHHeM IJIaHa paGoThl.

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZlaHUH U B IIpoliecce
HCC/Iel0BaTeIbCKOH JleATeIbHOCTH HayYHO-TIONYJIIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJiep>KaHus, CIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa moJ,
PYKOBOZCTBOM IeZarora.

BricTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
rHopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIM NOHATUIHBIN annapaT Kypca XUMHHU



Tema 2. BenrectBa
U XMMHUYeCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHe 3JIeMEHTBI. 3HaKH (CUMBOJIbI)
XMMHYeCKHX 3/1eMeHTOB. [IpocTble U CJI0XKHbIe BellecTBa.
ATOMHO-MOJIEKY/IIPHOE yYEHHE.

Xumuueckast opMyJia. BaseHTHOCTb aTOMOB XMMUYECKHX
3/1eMeHTOB. 3aKOH NOCMOSIHCMBA cOCMasd eeujecms.
OTHocHTe/IbHas aTOMHas Macca. OTHOCHTe/IbHAs MOJIEKYJ/IIpHAs
Macca. MaccoBasi 10J11 XUMHY€ECKOT0 3/IeMEHTA B COeJUHEHU M.
dusnyeckre U XMMHYECKUE SIBJIEHUS. XUMUYECKast peaKLusl.
[TpU3HAKH U YCI0BUS NPOTEKAHUSI XUMHUYECKUX PeaKIui.
XuMUYecKre ypaBHEHUS.

Tunbl XUMUYECKUX peaKuuil (coeJUHEHUS], PAa3/I0KEHUS,
3aMellleHus], 00MeHA).

3aKOH COXpaHEeHHs MacChl BEIECTB.

M. B. JlomMoHOC08 — yuéHblli-3HYuK10neducm.

OemoHcTpauuu

dusnyeckue siBJeHUs (pacTUpaHUe caxapa B CTYINKe, KUIIEHUe U
KOH/IeHcallysi BOJBI U T. 11.).

XuMHuuecKue siBieHus (ToOpeHue CBeuH, pasJjiodKeHHe caxapa,
B3aMMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apHusi,
passioxxeHue ruapokcua Mmeau(1l), B3auMopeiicTBuYe xeesa ¢
cepoii, B3auMoJecTBHeE XKeJie3a ¢ pacTBopoM costu Megu(11)).
OnbIT, WINIOCTPUPYIOILUHI 3aKOH COXpaHEHHUS MacChl.

Nab6opatopHble 1 NpakTUYecKue paboTbi

Jla6opamopHbvle onbimbl:

[Ipumepsl dU3HYECKUX ABJIEHUH (T/1aBJeHHEe BOCKa, TasgHUE
nbJa).

[IprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJeCTBHE MeJla C KUCIO0TOH).

Moziesnv aTOMOB ¥ MOJIEKYJT

MpakTnuyeckan pabota Ne3 MpusHaKM NPOTEKAHUA XMMNYECKUX
peakumi

BbiyucneHusi

— OTHOCHUTEJIbHON MOJIEKY/ISIPHOW MacChl BEILleCTB;

— MaccoBo# A0JIK XUMHUYECKOr'o 3JIeMeHTa I10 (1)opMyJ1e
COeIMHEeHHUA.

[IpyMeHATb ecTeCTBEHHO-HAay4YHble METO/bl IO3HAHUA (B TOM 4YHC/Ie
HabJ10/ileHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE OIlepaluy
MBICJIUTE/IbHOU e TeJIbHOCTH (CpaBHEHHe, KJIacCUPUKALUA) A1 U3yYeHHUs
BeleCTB M XUMUYECKUX PeaKIMH ¢ OMopoi Ha aJITOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHUH U 3aKOHOB M IPUMEHSTb 3TH NOHATHUSA
IPU ONMMCAaHUH CBOWCTB BEIECTB U UX IPeBpallleHUH ¢ 0II0poi Ha IJIaH U
KJ/II04YeBbIe CJIOBA.

PassimuaTh pu3nvecKre U XUMHUYeCKHe BJIeHUs, 00bACHATD UX CYLIIHOCTD C TOYKH
3peHMs aTOMHO-MOJIEKYJIIPHOTO Y4EeHHUs C OTTIOPOH Ha OIpe/ieJIeHUs U CXeMBI.

OnpefiesITh NPU3HAKU XUMUYECKUX PeaKIUH, YCI0BUA UX IPOTEKAHHUS.

O6BACHATD CYLIHOCTb QU3NYECKUX U XUMHUYECKUX IBJIEHUH C TOUYKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOTr'O YY€HHS C UCI0/Ib30BaHHEM BU3yaIbHOM ONOPBI.

KnaccuduuupoBaTh XMMHUYeCKHE peaKL MU (110 YUCIY U COCTABY pearupyrLiux 1
00pa3yLIMXCs BEIIECTB) C OOPON HA CXEMBI.

CocTaBasTb GopMy.Jibl GMHAPHBIX BEIIECTB 10 BAJIEHTHOCTH U ONpefesisiTh
BaJIEHTHOCTB 110 popMyJiaM BeILeCTB C ONIOPOH Ha aITOPUTM y4eBGHbIX
JEeUCTBUH.

PacctaBaaATh K03¢$dUIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKLUH ¢ Oopoit Ha
aJITOPUTM Y4eOHBIX JeHCTBUH.

CrneznoBaTh MpaBUIaM M0JIb30BaHUs XMMHUYECKOH MOCYA0H U J1ab0paTOPHBIM
060py/I0BaHKEM, A TAKXKe IIPaBUJIaM 00pallleHHUsI C BEIECTBAMU B COOTBETCTBUU
C MHCTPYKIUSAMH 10 BBIIIOJHEHHUIO JIAG0PATOPHBIX XUMHUYECKUX OTIBITOB MOJ,
KOHTpOJIEM IleJjarora.

HWcnosib30BaTh NpHY BBIIIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
KUCC/Ie0BaTEeJNbCKOM NedTeTbHOCTH
HAy4YHO-IIOMYJIIPHY0 JINTEPATYPy XMMHUYECKOT0 COZePXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl UHTepHeTa 1o/, pyKOBO/CTBOM IleJjarora.

BeicTparBaTh pa3BEépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
nHdopMaIHIo U3 y4eOHUKA U CIIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO
KCII0/Ib30BaTh U3y4YeHHbIH NOHATUHWHBIN annapaTt Kypca XMMUHU

Paszeu 2. BaxxHeiiye npeAcTaBUTE/ I HEOpraHu4ecKux BemecTs (30 1)
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Tema 3. Bo3gyx. Kucnopoa.
MoHATHe 06 oKcuaax

(54)

Bo3ayx — cMmech rasos. CocTaB Bo3yxa.
Kuciopos — ajleMeHT U IpocCTOe Bellie-
cTBO. 030H — a//10mponHasi Modugukayus KUca0pooa.

HaXO)K,ELeHI/Ie Kucjaopoza B ripupoze, cl)nsmecrme U XUMHUYEeCKHe

CBOMCTBA (peak My OKUC/IEHHS, FOpeHue). Y CI0BUS
BO3HHKHOBEHMs U NpeKpalieHus ropeHus. [lonaTue

06 OKCHUAX.

Cnocobbl noayueHus kucaopoda 8 1abopamopuu U
npomvluiieHHocmu. [lpuMeHeHnue kucaopoga. Kpyrosoport
KHCJIOpO/ia B IPUPO/JE.

Tens0801l agpghekm Xumuyeckoli peakyuu, nOHIMuUe 0
MepMoXuMu4eckoM ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmb, y204b U MemaH). 3azpsi3HeHUe 8030YXa,
cnocob6bl e2o npedomspawjeHus. YcuaeHue napHUK08020
adpdpexkma, paspywieHue 030H08020 C/A0S1.

AemoHcTpauumu

B3aumopeiicTBre pocdopa, cephl U keJie3a ¢ KHCI0POLoM
(BO3MOXKHO HCIIOJIb30BaHUE BU/IE00TBITOB).
OnpefesieHHe coZlep>KaHuUsl KUCI0PO/a B BO3yXe.
OnbIThL, JeMOHCTPUPYIOLLME YCJI0BUS BO3HUKHOBEHUS U
NpeKpalleHus TOpeHus.

Nab6opatopHble 1 NpakTUYecKue paboTbi
Jla6opamopHbwlil onbim:

O3HakoMJIeHHe C 06pa3LiaMU OKCH/OB.
IIpakmuueckas paboma:

Ne 4. [Tony4yeHHe KUCI0POJA, U3YIEHUE ero CBOMCTB.

BbiyucneHusi
— MOJIEKyJIHpHOﬁ MacCCbI KMCJIOPOJa ¥ 030HA HAa OCHOBAaHUH
ATOMHOI MacChl XMMHYECKOTO0 3JIeMeHTa
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PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATHH U IPUMEHATD 3TU OHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX IPeBpallieHUH C UCI0/1b30BaHUEM OTIOPHBIX
CJIOB U KJIUIIIE,

XapakTepHu30BaTh (ONUCBIBATB)C ONOPOLL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, PU3NYeCKHe U XU-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIIOCOOBI
€ero MoJiy4yeHus, NpYMeHeH e U 3Ha4eHNe B IPUPO/ie U XKU3HHU Yes0BeKa.

CpasHusamb peakyuu 20peHusl U Me0AeHHO20 OKUC/AEeHUsl C IPeBapUTENbHbBIM
o6CcyxjeHueM TapaMeTpPOB CPAaBHEHHUS.

Co6upaTb NpU6GOPHI AJ1s OJIyYeHUs KUCI0po/a (BbITeCHEHHUEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IyTEM KHCJI0PO/, 10/, KOHTPOJIEM Ie/iarora.

Hcnosib30BaTh XMMUUECKYH0 CHMBOJIMKY /LISl COCTaBJIeHHUs GOpPMYJI BELECTB,
MOJIEKYIAPHBIX YpAaBHEHUH XMMHUYECKUX PeaKLMH C y4acTHeM KHCJI0pOo/a.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO06JIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/yxa.

CrieoBaTh MpaBuIaM 6€301MacHON paboThI B 1ab0PATOPHUX NPH UCIIO0JIb30BAHUU
XMMHY€eCKOH nocyibl 1 060pyJ0BaHUs N0, KOHTPOJIEM 11€J]arora, a Takxe
npaBuJ/IaM 00pallleHHsl C TOPIOYMMHU BellleCTBaMH B GBITY.

[11aHUPOBATD U OCYILECTBJ/IATb Ha NPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI,
NPOBOAUTD HAGJIIOJeHUS, JleJIaTh BbIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOZCTBOM IeZarora.

YyacTBOBaTb B COBMECTHOM paboTe B rpymIe.

Hcnosb30BaTh NP BINOJIHEHUH yUeOGHBIX 3a/JaHUH U B IIpoliecce
HCC/Ie0BaTebCKOH JlesTeJIbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOT0 COZIep>KaHMUsl, CIpaBOUYHble MaTepHaJibl, pecypchbl UHTepHeTa o,
PYKOBO/ZCTBOM Ilefiarora.

BbIcTpanBaTh pa3BépHyThble MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHOPOPMAIHIO U3 yYe6GHUKA U CIPABOYHBIX MaTEpPHAJIOB C OTIOPOH Ha IJIaH,
rpaMOTHO MCIOJIb30BaTh U3yYeHHbIH IOHATUHHBIH annapaT Kypca XUMUH



Tema 4. Bogopog.
IoHsATHE 0 KMCJI0TaX U COJIAX

(54

Tema 5. KosimyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU

(44)

Bosopoa — asieMeHT U npocToe BelecTBo. HaxoxaeHue B
npupo/ie, usndeckue U XMMAYeCcKHe CBOMCTBA (Ha mpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
IpUMeHEeHHUe, Cnocobbl NOAYHEHUS.

[ToHATHE 0 KUCIOTAX U COJIAX.

AemoHcTpauumn

[losryyeHue, coGMpaHue U paclio3HaBaHUE BOAOPOA.
['openue Bojopoaa.

BsaumozeiicTBre BoJopoaa ¢ okcugoMm Meau(1l).

Na6opatopHbie U NpakTUYeckue paboTbl
Jla6opamopHblil onbim:

B3zauMopeiicTBrEe KUCIOT C MeTa/lJIaMH.
lIpakmuueckas paboma:

Ne 5. [TosiyyeHHe BOAOPO/ia, U3yUeHHUE ero CBOUCTB.

BbiyucneHusi
— MOJIEKYJIIPHOM MacChl BEIECTBA HA OCHOBAHUH aTOMHOM
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosinuecTBo BewectBa. MoJib. MosisspHast Macca. 3akoH
ABorazapo. MosisipHbIi 06'b€M ra30B. PacyéThl 10 XUMUYECKUM
yPaBHEHUSM.

JleMoHCcTpanusa
06pa3sibl BEMIECTB KOJUYECTBOM 1 MOJIb.

BbiyucneHus

— 06'bEMa, KOJIMYECTBA BelecTBa ra3a 1o ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 06 BbEMY;

— 06'EMOB ra30B 110 ypaBHEHHIO PEaKIIMK Ha OCHOBE 3aKOHa
Oﬁ'béMHle OTHOI_I_IeHI/Iﬁ ra3oB
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PackpbIBaTh CMBIC/ U3y4aeMbIX NOHATUH U IPUMEHSATD 3TH MOHATHUSA IPU
OTIMCAaHWH CBOMCTB BellleCTB U UX NpeBpallleHH .

XapakTepusoBaTb (ONHCbIBaTh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOZOPOJA,
Croco6bl ero MoJiydeHus], NpUMeHeHHe ¢ ONOPOH Ha IJIaH, KPaTKYIO 3allHCh,
cxemy.

Co6upaTs NpU6GOp JJisI HOTYIEHUS BOAOPO/A C UCIIO0Jb30BAHUEM BU3YaATbHOU
OTIOpBI

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY /Il COCTaBJIeHHs GOpPMY.JI BELEeCTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYECKHX PeaKLMi ¢ y9acTHeM BOJ0poJa C
OTIOpO# Ha a/ITOPUTM.

CiieoBaTh NpaBUJaM 6e30MacHOM paboThl B 1a60PATOPUH MIPU UCIOJIb30BAaHUU
XUMHUYECKOH Nocy/ibl U 060pyA0BaHUA 110/] KOHTPOJIeM Nlefiarora., a Takxe
MpaBUJIaM 06pallleHHsl C TOPIOYUMHU BeLeCTBAMHU B ObITY

[ly1aHMpOBaTh U OCYLIECTB/SATh HA TPAKTHKe XMMUYeCKHe 3KCIIEPUMEHTHI,
MPOBOAUTH HAGJII0A€HHUS, [ieIaThb BbIBOJbI 110 pe3y/ibTaTaM 3KCIEpUMeHTa MOJ
PYKOBOZCTBOM IleZiarora ¢ 06Cy>kjeHueM IJIaHa PaboThl, C UCII0JIb30BaHUEM
KJIMILE.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpymIle.

[lnaHMpOBaTh M OCYLIECTBJSATh Ha NPAKTHKE XUMUUYECKHe 9KCIIepUMEeHTHI,
NPOBOJUTH HAGJII0/IeHUS, JieJIaTh BbIBOJIbI 110 pe3yJIbTaTaM 3KCIIePUMEeHTa.

YuyacTBOBaTbh B COBMECTHOH paboTe B rpymnie

PackpbIBaTbh CMBIC/ U3y4aeMbIX MOHATUH U IPUMEHSATD 5TH MOHATHS, a TaKXKe
M3y4eHHble 3aKOHBI U TEOPHH JJI51 pellleHHs] pacuEéTHBIX 3aa4 C TOMOILbIO
nejarora.

BbIYMCAATH MOJISIPHYIO MaccCy BellecTB; KOJUYECTBO BellleCTBa, 00 bEM rasa,
Maccy BellleCcTBa C OOpoi Ha o6pasel;, Ha GOPMY.JIbI;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XMMHUUYECKUX PeaKL U € OIOPOH Ha
o06pasel], AITOPUTM YUeOHbBIX JIEUCTBUI: KOJIMYECTBA, 00'bEMA, MaCChl BElleCTBA
110 U3BECTHOMY KOJIM4YECTBY, 06'bEMY, Macce peareHTOB WJIM IPOJYKTOB
peakIuu.

BoeIcTpauBaTh pa3BEépHYThIE MMCbMEHHBIE U YCTHBIE OTBETHI C OTIOPOM Ha UH-
dbopmaruio U3 yueGHHKA U CIIPAaBOYHBIX MaTepHaJIOB, TPaMOTHO HCIIO/Ib30BaTh
W3y4YeHHbIH NOHATUHHBIN allllapaT Kypca XMMUHU C TIOMOLIbIO Nlearora.



Tema 6. Boga. PacTBopbl.
IMoHsATHE 06 OCHOBAHUAX

(54)

Bopa, ee coctas, cTpoeHue, MoJieKy1bl. Pu3nyeckre cBoiicTBa
BO/AbL. AHAIU3 U CUHMe3 — Memodbl U3y4eHus cocmasa 80dbl.
XUMHYeCcKHe CBONCTBA BOJbI

(pasJsioxKkeHMe, peaKluy ¢ HaTpUeM, OKCU0M KaJIbLiHs, OKCHJIOM
cepsol V.

CoctaB ocHoBaHUH. [loHsATHE 06 UHIUKATOPAX.

Boda kak pacmeopumenb. PacTBopbl. Pacmsopumocms geujecms
8 gode.

HacwlweHHble u HeHacblujeHHble pacmeopbl. MaccoBast A,0J1s
BellleCTBa B pacTBOpe.

Posb pacmeopos & npupode u 8 scusHu Yeaoseka. Kpyzoeopom
800bl 8 npupode. 3arpsi3HeHHe NPUPOJHBIX BoJ. OxpaHa

Y 0YMCTKA IPUPOAHBIX BOJ,

OemoHcTpauuu

JJ1eKTPOJIU3 BO/Ibl; CHHTE3 BO/Ibl; B3aUMO/IeHCTBHE BOJBI C
MeTtassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BH/leOMaTepHaIOB).

PacTBOopeHHe BelllecTB € pa3IMYHON pacTBOPUMOCTBIO.
HUccnenoBaHye pacTBOPOB KUCJIOT U LeJI0YeH C TOMOLIBI0
WH/JMKATOPOB.

Na6opaTopHbie U NpakTUYeckue paboTbl

IIpakmuueckas paboma:

Ne 6. [IpuroToBJieHHEe PaCTBOPOB C ONpe/ie/IEHHOH MacCOBOM
JloJ1el pacTBOPEHHOIO BelleCTBa.

BbiyucneHus
— C UCITOJIb30BaHHUEM IIOHATHUA «MacCCOBad A0Jid BelleCTBa B
pacTtBOope»
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PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOWCTB BEILeCTB U UX NPeBpallleHUH C TOMOILbIO0 [Ieflarora.

XapakTepusoBaTb $U3HYECKHE U XUMHYECKHEe CBOMCTBA BOJbI, €€ POJIb KaK
pacTBOpUTeJISl B IPUPOHBIX TPOLECCAX C ONOPOH Ha IJIaH U CXeMY.

CocTaB/AATh YpaBHEHUsI XMMUUECKUX PEAKLUH C y4acTHEM BOJbI C OIOPOH HA
CXeMy.

OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TP06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
HNPUPOAHBIX BOJ, CIOCO6BI OYMCTKH BOZbI OT IPUMeECEH, MephI 110 OXpaHe BOJ,
OT 3arpsAi3HeHUs NoCJIe IPe/BApUTENBHOTO CTPYKTYPHUPOBAHUSA MaTepuraJa.

HﬂaHI/IpOBaTb " OCYyLIEeCTBJIATb HA NPAKTHUKE XUMUYECKHE IKCIIEPUMEHThI,
MPOBOJIUTH HABJIIO/IeHUs], IeaTh BbI-

BOJbI I10 pe3yJIbTaTaM 3KCIIEpUMEHTa 110 KOHTPOJIEM Ilearora, €
HCIIOJIb30BAHHUEM KJIHIIIE.

CnepnoBaThb MpaBuJIaM 6e30MacHOM paboThl B Ta60OPaTOPUH IPH HCI0JIb30BAHUHU
XMUMHYECKOH MOCy/ibl U 060pyJOBAHUS 110/, KOHTPOJIEM I1eJlarora.

HpOBOAl/ITb BbIYUCJIEHHUA C IPUMEHEHHWEM IOHATUA «MAaCCoBad A0Jid BelleCTBa B
pacTBope» ¢ onopoi Ha GOpMyJIbL.

HWcnosib30BaTh NPU BBINOJIHEHUH YYeOHBIX 33JJaHUH U B Ipolecce
HCCJIel0BATEIbCKOH 1eATebHOCTH HAyYHO-IIOMYJIAPHYIO JINTEPATYPY
XMMHY€ECKOI'0 COZlep KaHUs, CIPaBOYHble MaTepHaJbl, pecypchl MHTEpHETA
10/}, PyKOBOJCTBOM IleJjarora.

BbicTpanBaTh pa3BEépHyThble NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
MHGOpMaIUI0 U3 y4ebHMKa U CIPAaBOYHbIX MaTePHa/IOB, TPAaMOTHO
WCI0JIb30BaTh U3y4YeHHbIN IOHATUHHBIN aNnapaTt Kypca XUMHUH IocJie
npe/iBapUTEJbHOIO CTPYKTYPUPOBaHUSA MaTepyasa



Tema 7. OCHOBHBIE KJIaCChl
HeopraHu4yecKux
coeJUHEHUN

(114)

Knaccuduxarnusa HeopraHU4eCKUX COeJUHEHUH.

OKcHABL: COCTaB, KJIaccuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
am@pomepHble, Heco/1eobpasyroujue Ha npumepe okcuoa yeaepoda
Il u okcuda azoma Il, HoMeHkAaTypa. [losyyeHue OKCU 0B
(B3aMmopeicTBme C BOAOM, KNCIOTaMU, LLLeSIoHamMu).

OcHOBaHUS: COCTaB, K1accupukanus (1e10494 U
HepacTBOpUMble OCHOBAaHMSA), HOMEHK/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, Gusnyeckye
Y XMMH4YeCcKHe CBOHCTBA (B3aUMO/leCTBHE C OCHOBHBIMU
OKCH/IaMH COJIAMM Ha IPUMepe COJITHON U CepHOH KUCJIOT),
€noco6bl noayveHus. P akTHUBHOCTH METaJIJIOB.

CoJsiu (cpenHMe): HOMEHKJIATYpPa, CNOCO6bl NOAYHEHUS,
B3aMMO/IEMCTBUE COJIel C MeTa/l/laM1, KUCJIO0TaMH, LjeJI04aMy 1
COJISIMHU.

['eHeTHYeCcKast CBSA3b MeX/AY KJIaccaMU HEOPTaHUYeCKUX
coepnHeHUH. ['eHeTH4eckue psapl. [loHATHE 06 aMbOTepPHBIX
TUAPOKCHUAAX Ha IpHMepe IIUHKA U aJIIOMUHUS. XUMHUYeCcKHe
CBOMCTBA - B3aUMO/IeHiCTBHE C KUCJOTAMH U I1le109aMHU.
PazsioxkeHue npu HarpeBaHUHU.

AemoHcTpauumn

06pa3sibl HEOPraHMYECKUX BeIeCTB PA3JIMYHbBIX KIaCCOB.
B3auMozielicTBHe pacTBOpa CEPHON KMCIOTHI C OKCUZOM
meau(ID).

Peak1usi HelTpaJn3aLUU.

BbITecHeHHE OJHOTO MeTaJlJla [PYTUM U3 pacTBOpa COJIM.

NabopatopHble 1 NpakTUYecKue paboTbi

JlabopamopHble onbimui:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMHU.

[TostydeHe HepaCTBOPHUMBIX OCHOBaHHH.

B3anMozelicTBMe HEPACTBOPUMBIX OCHOBAaHUM C KUCI0TaMHU.
Pasnoxenue rugpokcuga megu(1l) npu HarpeBaHuy.
IIlpakmuyeckas paboma:

Ne 7. Pemienue skcriepuMeHTabHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCCbl HEOPraHUYeCKUX COeJUHEeHUN».

BbiyucneHusi
— I10 ypaBHEHUSIM XMMUYECKHX PeaKLun

OmnpezeneHne OCHOBHBIX KIIACCOB HEOPTaHNUECKUX COSAMHEHHH 10 MTabIIoHy.
CocraBiieHHEe CXEM CTPOCHUS OCHOBHBIX KJIACCOB HEOPIaHUYECKUX COCIUHEHUN Ha
OCHOBE OIIPE/ICNICHUS.

CocrtaBnenne GopMys OCHOBHBIX KJIACCOB HEOPTAaHWUECKHUX COCIMHEHUH U Ha3bIBAHUE
UX 110 MEXIYHapOIHOH U TpUBHAILHOW HOMEHKIIATYPE C HCIOIB30BaHUEM
OIIpE/IeNICHNUS 1 TaOJIHIIBI PACTBOPHMOCTH.

KnaccnpunupoBanne n3ydaeMbIX BEIECTB [0 COCTAaBY U C80LCHMEam ¢ OIIOPOH Ha
OIIPEIENICHNS, CXeMBI M TAOJHIy paCTBOPUMOCTH.

CocraBieHre TaOIUIBI TEHETHYECKUX PSJIOB B cXeMBI «I eHeTndecKas B3aUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUI M0l pyKOBOJCTBOM IIe1arora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3Y4EHHBIX KJIaCCOB, TPYIII BELIECTB, K KOTOPBIM OHU OTHOCSTCS C HCIIOJIB30BaHUEM
cxeMsl «I'eHeTH4ecKas B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COEIMHEHUI N0l pyKOBOJCTBOM IleJarora.

CocraBieH1e MOJICKYJISIPHBIX YPaBHEHUH peakiUii, HITIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYUeH s BEIECTB U3yYEHHBIX KIIaCCOB,
TPYII, a TaKXKe MOATBEPKAAIOIINX FeHeTUYECKYIO B3aUMOCBA3b MEXK1y HUMH, C
OTIOpO#i Ha BEpOATBHYIO CXEMY B KaUECTBE 3pUTEIHHOM OMOPHI.

CocTaBieHre MONEKYIIPHBIX YPaBHEHHH PEaKNuUii 10 cXeMaM C IPeBapUTETbHBIM
o0cyxIeHreM BEIOOpa pearupyromuX BemecTB.

Brruncnenne no ypaBHEeHHAM XUMHIECKUX PEAKLIUI KOINIECTBa, 00bEMa, MacChl
BELIECTBA 110 KOJIUYECTBY, 00BbEMY, Macce peareHTOB MU MPOAYKTOB PEaKLUHU 110
AITOPUTMY.

IInannpoBaHue 1 OCYIIECTBICHNE HA IPAKTHKE XMMHYECKOTO SKCIIEPUMEHTA 1
HaOIFOICHNS T10]] PYKOBOACTBOM yIHUTEIIS.

DopmynpoBaHUE BEIBOAOB 110 PE3yIbTaTaM SKCIIEPUMEHTA C HCTIOIb30BaHUEM
OTIOPHBIX CIIOB.

DopmynpoBaHUE C TIOMOIIBIO TTEIAroTa 1 BBITOJIHEHNE paBHII 0€3011acHOi paboTH B
71ab0paTOPHH MPH MCIIOJIL30BAaHUHM XUMUUECKOH ITOCY bl ¥ 000PYIOBAHNSI.
Hcrons3oBaHne MpH BHIIOIHEHNH YIeOHbIX 3a1aHH U B ITpoecce
HCCIIeJI0BATENBCKON IESTENbHOCTH HayYHO-TIONMYJIIPHON JINTEPATyphl XUMUYECKOTO
COZIepKaHUs, CIIpaBOYHbIE MaTepHalbl, pecypcsl FIHTepHeTa, ocyliecTBIeHIe BEIOOpa
MOJ PyKOBOACTBOM II€Aarora.

BricTpauBanue pa3BEpHYTHIX TUCBMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(OpMAaIHIo 13 yueOHNKA U CIIPABOYHBIX MaT€PHalIOB, TPAMOTHOE HCIIOJIb30BaHUE
M3YYIEHHOTO ITOHATHIHOTO aImapaTa Kypca XUMHH C HCIIOB30BaHNEM IIJIaHa,
OIIOPHBIX CJIOB, AITOPUTMA.

Paspen 3. [lepunoauyeckuii 3akoH u [lepuognyeckas cucreMa XuMH4YeCKHX 3/1eMeHTOB /I. U. MeHeneeBa.
CtpoeHue aTOMOB. XMMHU4YeCKas CBsA3b. OKMC/IMTE/IbHO-BOCCTAHOBHUTE/IbHbIE peaKkuuu (15 4)
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Tema 8. NepuoanUYeCcKunii 3aKOH 1
MNepuopuyeckas cuctema
XUMUYECKUX 3/1eMEHTOB

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

[lepBble NONBITKHU KJacCHPUKALUY XUMUYECKUX 3/1eMEHTOB.
[ToHsATHE O rpyNIaX CXOAHBIX 3JIEMEHTOB (1Ll|eJI04HbIE U
1[eJI0YHO3eMeJIbHble MeTaJlJIbl, FaJIoreHbl, UHEPTHbIE I'a3bl).
InemeHmbl, KOmopble 06pazyrom

amgpomepHble 0Kcudbl U 2udpoKcUdbL.

[leproanyeckuit 3akoH u [lepuoan-deckas cuctema
XMMUYeCcKUX 3yeMeHTOB /I. U. MeHpeseeBa. [lepuojpbl, rpynnsi,
noArpynnel. ®U3nyecKUi CMbIC MOPSALKOBOr0 HOMepa
3JIeMeHTa, HOMepOB MlepHo/ia U IPyIbIL.

CtpoeHue aToMoB. CoCcTaB aTOMHBIX s/ep. M3omonbl.
JneKTpoHbl. CTpOeHUE 3JIEKTPOHHBIX 060104Y€K aTOMOB MEePBbIX
20 XMMHUYeCKUX 371eMeHTOB [lepruouyecKkoil CHCTeMbI

J. U. Menpneneesa.

XapaKTepUCTHKA XUMHUY€ECKOT0 3JIeMEeHTa 0 ero MO0JI0XKEHUIO B
[lepuoandeckoit cucteme /. U. MeneneeBa.

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

3Hauenue [lepuoduueckozo 3akoHa u [lepuoduyeckoti cucmembi
XUMUYECKUX 3/1eMeHMO08 0151 pa3eumust HayKu U NPpaKmuku.
/1. H. MeHOeneee — yuéHblii, nedazoz u 2paxic0aHuH.

AemoHcTpauumn

KopoTkomnepuoaHas u JJIMHHONEPUOUAHASA GOPMBbI
[lepyosnyeckoil cuCcTeMbl XUMUYECKUX 3JIeMEHTOB

J. U. MeHesieeBa.

O3HakoMJIeHHe C 06pa3laMU MeTaJlJIOB U HEMETAJJIOB.

NabopaTtopHble u npakTuyeckue paboTbl

Jla6opamopHbwliil onbim:

B3sanmopelcTBUe rHAPOKCUA IIMHKA C PACTBOPAMHU KHUCJIOT U
nies049en
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PackpbIBaTh CMBIC/ TEPHOAUYECKOT0 3aKOHA N0/, PYKOBO/CTBOM Ie/Iarora.

[ToHuMaTh cylecTBOBaHHe TePUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYeCKUX
3/71eMEeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATEJBHOCTH) U UX
COeIMHeHUH OT MOJIOKEHHS B IepUOJANYECKON CUCTeMe U CTPOeHHsI aToMa C
MCIOJIb30BAaHUEM CXEM U TabJIHII,

YcTaHaB/IMBaTh CBAI3b My N0JIOKEHHEM 3/1eMeHTa B IEpUOJUYeCKON CUCTeMe
Y CTPOEHHEM ero aToMa (CocTaB U 3apsA/ A4pa, o0lLee YUC/I0 3JTeKTPOHOB U
pacrpefie/ieHHe UX 10 3J1eKTPOHHBIM CJIOSIM) 110 06pasiy.

[IporHosupoBaTh XapaKTep U3MEHEeHHS CBOMCTB 3JIEMEHTOB U UX COeJUHEHUH I0
rpynnam u nepuogam [leproandeckod ccTeMel € IOMOILBIO Tefarora.
XapaKTepH30BaTb XMMHUYECKHE 3JIeMEeHThI IepBbIX TPEX NepHUOA0B, KajIus,
KaJIbLUs 10 UX NoJiokeHUI0 B [lepuoguyeckoit cucteme /l. U. MeneneeBa.

CiieoBaTh MpaBUJaM 6€30MacHOM paboThl B 1aO0PATOPUHU IPHU UCIOJIb30BAHUHU
XMUMHYECKOH MOCy/ibl U 060pYJOBAHUS 110/, KOHTPOJIEM I1eJlarora.

BoicTparBaTh pa3BEpHYThIe MMCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
rHdopMalHIo U3 yieOHUKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUNHBIN annapaT Kypca XUMHUH T0cjIe
CTPYKTYPHUPOBAaHUSA MaTepHaa C UCII0Jb30BaHHUEM KJIMLIE.

HWcnosib30BaTh NpHU BHIIOJHEHUH yUe6HbIX 3aJaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYypHUpOBaHUs MaTepuaJla, ClipaBoYHble MaTepuabl ([lepuoguyeckyto
CUCTEeMY XMMHUYeCKHX 3/1eMeHTOB /I, U. MeHzeieeBa, TaGIMLy PACTBOPUMOCTH
KHCJIOT, OCHOBAHMH U cOJIel B BOJe, 3JIeKTPOXUMUYECKUH P/, HaNpsKeHU I
METaJJIoB).

HWcnosib30BaTh NpH BHIIOJHEHUH YYeOHbIX 3aZlaHUH U B IIpoliecce
HCCJIe/l0BaTeIbCKOM [leATeIbHOCTH Hay4YHO-NIONYJIAPHYIO JIMTePaTypy
XMMHUYECKOT0 COAep>KaHMs, CIpaBOuYHble MaTepHUabl, pecypcel UHTepHeTa noj
PYKOBOJCTBOM Ilefarora



Tema 9. XumunyecKkasn cBasb.
OKUcAUTeNbHO-
BOCCTAaHOBUTE/IbHbIE peaKkuumn

(84)

9 KJIACC

InekmpoompuyameibHOCMb ATOMOB XHMHUY€ECKHX 3JIeMEHTOB.
XvMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHAs U
KOBaJIEHTHasl HENOoJIApHas).

CTeneHb OKHC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuuu (OBP). [Iponeccel
OKHCJIEHUS U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIIH.

AemoHcTpauumn
OKHCIUTENIbHO-BOCCTAaHOBUTEJ/IbHBIE PEAKLIMU: TOPEHME,
peakL Uy pasJioKeHUsl, COeJUHEHUS

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

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pyKOBOACTBOM Iearora.

OnpefiensiTh BUA XUMUYECKOH CBS3U B COeJUHEHUH C UCIIOJIb30BAaHUEM CXEM.

OnpefiessATh cCTelleHb OKUC/IeHUA XMMHUY€ECKOT0 3/1eMeHTa 1o popMyJie ero
coeJMHEHU C UCMOJIb30BaHUEM a/ITOPUTMA.

OnpefenisiTh 3/1eMEHT (BELIECTBO) — OKUCIUTED U 3JIEMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSCHATD CYLIHOCTb NPOLECCOB OKUCJIEHHS U BOCCTAHOBJIEHUS.

CocTaBJIATh 3/IEKTPOHHBIN 6aIaHC C yYETOM YMC/IA OTJAHHBIX U HPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh YpaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHON peaKIy 0
QJITOPUTMY pa360opa OKUCIUTENbHO-BOCCTAHOBUTENbHON peaKIuu.

HWcnosib30BaTh NPU BbINOJHEHUH YYEOHBIX 33IaHUU TEKCThI yYeGHUKA [TOCIe

CTPYKTYpHUpOBaHHs MaTepHaJia, ClIpaBOYHbIe MaTepHasbl (MepUOAUYECKYIO
CHCTeMY XUMHUYeCKHX 3/1eMeHTOB /I, . MeHzeneeBa, TabIMIy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHMH U COJIeH B BOJIE, 3JIEKTPOXUMUYECKUHN PsiJi HANPSHKEHUH
MeTaJlJoB).

MpumepHbIe TEMDI,
pacKpbiBatloLme gaHHbIN pasaen
nporpammbil,

M KOJINYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHue

OcHOBHOe coaeprKaHue

OCHOBHble BUAbl AeATENbHOCTU
obyuarowmxca

Paspen 1. BemecTBo ¥ XMMHYeCKHe peakyyu (17 4)
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TloBTOpEHUE U yT1yG1eHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKUX
asiemeHTOB /I. U. MeHgieneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B M3MEeHEeHHH CBOVCTB XMMHUYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepHOJIOB, KaJIud, KaJbLUAA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEHTOB B
NepruoJNYeCKON CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuduxanus 1 HOMeHK/IaTypa HeOpraHMYeCKHX BellecTB
(MexayHa-poJjHasA U TpUBHa/IbHasA). XMMUYeCcKHe CBOWCTBA
Bell|eCTB, OTHOCALIMXCA K pa3/IMYHbIM KJIaCCaM HeOpraHUYeCKHX
COeIMHeHUH, UX TeHeTUYeCcKas CBSA3b HeOPraHUYeCKHUX Bell|eCTB.
CTpoeHue BelllecTBa: BUbl XMMHUYECKOH CBSI3HU U THUIIbI
KPUCTA/UIMYECKUX PEIIETOK. 3a8UCUMOCMb C80TICME 8eujecmea om ux
cmpoeHusl.

JleMoHCTpanum

1. Moze i1 KpUCTalIM4eCKUX PelIEéTOK HeOpraHu4eCKHX BelleCTB.
2. KopoTkonepuoHas U JJIMHHONIEpHOAHAs GOPMEI
[leproanyeckol cUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. 1. Mengeneena

XapakTepu30BaTb XUMHUYECKHUE 3JIEMEHTHI NIEPBbIX TPEX NEPUOAOB, KaJlUsl U
KaJIbLus 10 UX NoJ10keHuIo B [lepuoauyeckoit cucteme /[l. U. MeneneeBa ¢
OIIOPO¥ Ha aJITOPUTM.

KrnaccuduunpoBaTh 1 Ha3bIBaTh HEOPraHUYeCKHE BellleCTBa U3yYeHHbIX
KJIACCOB C OTIOPOH Ha CXeMy, TabJIULY PaCTBOPHUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3JIMYHBIX KJIACCOB,
MOATBEPXJAThb CBOMCTBA IpUMePaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYEeCKUX peaKl Ui ¢ 0IOpOoM Ha cxeMy.

OnpeziensaTb BUJ XMMUUYECKOHN CBAA3U U TUI KPUCTALINYECKON peléTKU
BellleCcTBa C ONOPOU Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLECTB B 3aBUCMMOCTH OT UX CTPOEHUS [10C/Ie
npeJBapUTeIbHOT0 pa3bopa.

BricTpanBaTh pa3BEépHYTble NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
WHPOPMALUIO U3 YIEOHUKA U CIPABOYHbBIX MATEPHUAJIOB, TPAMOTHO
HCI0J1b30BaTh U3y4YeHHbIM NOHATUMHBIN annapaT Kypca XUMHU.

HWcnosib30BaTh NPU BBINOJHEHUH YYE0HBIX 33IaHUM U B IIpoLecce
HCC/Ie/]0BATENbCKOMN AeATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COJlepKaHus], CIpaBOYHble MaTepHaJlbl, pecypchl MHTepHeTa
10/, PyKOBO/ICTBOM IleJiarora.

Tema 1. OcHOBHbIe
3aKOHOMEPHOCTH
XUMHYECKHX peaKui
(44)

Knaccudurkanusa XMMUYeCKUX peakiyi o pa3IM4HbIM IPU3HaKaM
(o 4Mcay M COCTaBY YYaCTBYOILIMX B pEAKLUH BEIIECTB, N0
mensi080My 3¢pekmy, no usMmeHeHu0 cmeneHetl OKUCAeHUs
XUMUYeCKUX 3/1eMeHIMo8, N0 06pamumMocmu, no y4acmuro
Kamaauzamopa).

3K30- u 3H0OMepMuYecKue peakyuu, mepMoxuMuyeckue ypagHeHusl.
Ioxsimue o ckopocmu xumuyeckoii peakyuu. [IoHssmue 0 20M02eHHbIX
u 2emepozeHHbIX peakyusix. [lonsmue 06 06pamumbix

U HeobpaMuMblX XUMu4eckux peakyusix. [lonssmue o Xumu1eckom
pasHosecuu. Pakmopbl, 8ausOUUE HA CKOPOCMb XUMUYECKOU
peakyuu u no/a0xceHue XUMU4eckoz0 pasHo8ecusl.
OKHCJINTENbHO-BOCCTAHOBUTEIbHBIE PeaKIUHU (3/1eKTPOHHBIN
6aJIaHC OKUCJINTENbHO-BOCCTAHOBUTEJIbHOM peakIuu).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XMMHUY€CKOH peaKLiu OT Pa3JIM4HbIX
daxTopoB.

2. BosgelicTBHe KaTa/iM3aToOpa HAa CKOPOCTb XUMUYECKOM peaKIuu.
3. [IpuMeprbl HEOO6PATUMBIX U 06PATUMBIX peaKL UM,

4. CMelleHYe paBHOBECUSI XUMHUY€ECKOM peakluu.

Bwvruucaenus
— KOJIMYeCTBa BellecTBa, 06'béMa U MacChl peareHToB WU
NPOAYKTOB 10 YPaBHEHUSIM XUMHUYECKUX peaKL Ui

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATUHN U IPUMEHATb 3TH NOHATUSA IIPU
OTMCAaHUU CBOMCTB BeILeCTB U UX NpeBpalleHUH.

KnaccuduunpoBaTh XMMHUYeCKHE peaKIMH 10 Pa3/JIMYHbIM TPU3HAKaM.

YcTaHaBJIMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOHM peaKIuM OT Pa3JINYHbIX
$aKTOpOB MO/ PYKOBOACTBOM YUUTEJIs.

[IporHo3upoBaTb BO3MOXKHOCTH NPOTEKAHUS XUMHUYECKHX IPeBPallleHUH B
Pa3/IMYHbBIX YCI0BUSAX N0C/Ie NPeABApUTENbHON PaboThlI.

OnpefensiTh OKUCAUTENDb U BocCTaHOBUTEb B OBP.

CocTaBJ/ISATh 3JIEKTPOHHBIN GaJlaHC peaKIuu.

[Ipou3BOAUTE BBIUUCAEHHS 10 XUMHUYECKHUM YPaBHEHUSM 110 aJITOPUTMY.

BoeIcTparBaTh pa3BEépHYThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
rHopMalIo U3 y4eOHUKA U CIIPABOYHbIX MaTEPHAJIOB, TPAMOTHO
HCIO0JIb30BaTh U3y4YEeHHbIN TOHATUHHBIN annapaT Kypca XUMHH 10Cj1e
npe/iBapUTeNbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpU BEINOJIHEHUH YYe6GHBIX 33/JaHUH U B IIpoliecce

UCCJIeI0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 COJlepXKaHus, CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTEpHETA
10CJIe KOHCYJIbTALUH C TeJJaroroM.
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Tema 2. JsieKTpoaIuTHYECKas
Aucconmanusa. XuMnuyeckue
peaknuu B pacTBOpax

(84)

Teopus 3J1eKTPOTUTHYECKON JUCCOLUALUU. DIEKTPOJUTHI U
He3JIeKTPoaUThl. KaTHOHBI, aHHOHBL. MexaHusm duccoyuayuu
gewjecms ¢ pasAu4HbIMU 8UJAMU XUMUYECKOU c853uU. CmeneHb
duccoyuayuu. CubHBIE U CJIabble 3JIEKTPOJIUTBHI.

Peak1iuy MOHHOT0 06MEHa, YCJI0BUSA UX NpoTeKaHus. MoHHbIe
ypPaBHEHHS peaKIHi.

XuMHYecKre CBOMCTBA KUCJIOT, 0CHOBAaHUH U coJiel B cBeTe
npeJCcTaBJeHUH 06 3JIEKTPOJIUTHYECKOH Arcconranuu. Cpea
pactBopa. [loHsaTHE 0 THpOJIM3e ColeH.

KauecTBeHHbIe peaKI[My Ha KATHOHBI

Y aHHUOHBI : XJIOPUJ-, GPOMUJ, HO3UJ-, CYJIbdaT-, KapObOHAT-,
cuMKaT-GpocdaT- aHUOHBI, T'UAPOKCH/L-UOHBI KATHOHBI aMMOHMS,
MarHus, KaJblMsl, aJJIOMUHMS, 2KeJie3a 2+, 3+, IUHKa,
HNPUCYTCTBYOLINE B BOAHBIX pACTBOPax..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPUYECKOM I10JI€.

ONBITHI, UJIIOCTPUPYIOLIYE NPU3HAKY IPOTEKAHUS PeaKIUi
HOHHOI'0 0OMeHa.

OmnbITHI 10 OMPE/IEJIEHUIO CPe/ibl B PACTBOPAx CoJiei (xJopuia
HaATpUsl, KapOOHATa HATPUsI, XJIOPHUAA [IUHKA).

JlaGopaTopHble U NPpaKTHYECKUEe

pa6oThsl

Jla6opamopHbwlii onbim:

Ne8Peakuuu HOHHOTO 06MeHa B paCTBOPAxX 3JIEKTPOJIUTOB:
cyabdara meau(Il)

Y 1EJ1I09H, KapboHATa HATPUS U COITHON KUCIOTBI, peaKIius
HeUTpaJu3aluy Mex/1y THAPOKCUO0M Kavs U COJSTHON KUCIOTOM.
Ne9. KauecTBeHHble peakumMm Ha MOHbI B pacTBOpe.

IIpakmuueckas paboma:
Ne 1. PemieHue skcieprMeHTalbHBIX 33/a4 10 TEME.

Buryucaenus
— I10 ypaBHEHUSIM XMMUYECKHX PeaKLun

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH, @ TAKXKe CMBICJI TEOPUHU
3JIEKTPOJIUTUYECKOH AU CCOLIMALIMY C OTIOPOM HA CXEMBIL.

O6BbACHATD NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PAaCTBOPOB C IIOMOLIbIO IeAarora.

CocTaBJsITh YpaBHEHUS JUCCOLMALMHU KUCJIOT, eJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHbIe HOHHbIE YPAaBHEHHUSI XUMUUECKUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATb U OCYLIECTBJSATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Jie/1aTh BBIBO/IbI 110 PE3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTEeJbHON paboThL.

CnepoBaTb npaBUJIaM 6e30MacHON paboThI B JIAGOPATOPUH IPU
HCIOJIb30BAaHUH XMMHUYECKOH NOCY1bl U 060PYA0BaHUsI 10/, KOHTPOJIEM
nezjarora.

[Ipou3BOAUTb BHIYUC/IEHUS 10 XUMHUYECKUM YPaBHEHHSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMalHIo U3 yIeOHUKA U CIPAaBOYHbIX MaTEPHAJIOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN aNnapaT Kypca XMMUHU Iocjie
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosib30BaTh NpH BBINOJIHEHUH YYeOHbIX 3aZlaHUH U B IIpoliecce
HCCJIel0BATENbCKOM JIeTeIbHOCTH HAyYHO-NIONYJISAPHYIO JIUTEPATYPY
XMMHYECKOI'0 COZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
1ocJ/Ie KOHCYJIbTAIUU C 1eJarorom.

Paspen 2. HeMmeTaJ1/1bl U UX cCOeAUHEHUS (24 4)
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Tema 3. O6maga
XapaKTepUCTHKa XMMHYeCKHUX
3jieMeHTOB VIIA-rpynnsl.
lF'anoreHsl

(44)

O611aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIEeMEHTOB, XapaKTepHble /LI HUX CTeNeHU
okucenus. CTpoeHre U pusnuvecKre CBOHCTBA MPOCTHIX

BellleCTB — rajJoreHoB. XMMHUYeCKHe CBOMCTBA Ha MpUMepe XJiopa
(B3auMopeiicTBHe ¢ MeTa/llaMHY, HeMeTa/lJlaMu (BOZOPOJIOM U
KHCJI0poJi0M), Weaouamu). XaopoBogopos. ConsHas KUCI0Ta,
XMMHYeCKHe CBOWCTBA, no lyyeHue, npuMeHeHue. KayecTBeHHbIe
peakIiuy Ha rajoreHu/i-MoHsbl. Jelicmaue x/10pa u x10p08odopoda Ha
0p2aHU3M 4es08eKd. BaKHeHIIMe XJIOPU/bl U UX HAXO0XK/EHHE B
HpUpOJE.

JleMOHCTpanumu
BI/IAGOMaTepI/IaﬂbI: rajioreHbl 1 UX COeJUHEHH .
06pa3sibl XJI0PU/I0B.

JlaGopaTopHble ¥ NpaKTU4YeCKUue paboThbl
Jla6opamopHblii onbim:

PacrosHaBaHMe XJ10pU/I-MOHOB.

[Ipakmuueckas paboma:

Ne 2. [TosiydeHue CONSTHON KUCIOThI, U3yYeHHe eé CBOUCTB.

BwvruucaeHus
110 YpaBHEHHUSIM XUMHUYECKUX PEAKIUH.

O6BACHATD 0611e 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB HEMETAJIJIOB U UX
coeJJMHEHUH B NpeJies1ax MaJbIX IEPUO/OB U IVIaBHBIX MOATPYIII
[Teprouyeckoi cCTEMbI XUMHUYECKHUX 3JIEMEHTOB C yYETOM CTPOEHUS UX
aTOMOB C UCII0JIb30BAaHUEM CXEMBI.

XapakTepusoBaTb pU3NYeCKHEe U XUMUYECKHe CBOMCTBA NIPOCTBIX BELeCTB
rajJioreHoB (Ha IpUMepe XJ10pa) U CJI0KHBIX BellecTB (XJ10pOBOAOPOAA,
XJIOpU/A HATPHs), CIOCO6BI MX OJIyYeHHs], IPUMeHEHHe U 3HaYeHHe B
NPUPO/ie Y )KU3HU YeJI0BEKA 110CJIe CTPYKTYPUPOBaHUSA MaTepHaJa.

OnpefiesTh raJIoTeHU/-HOHbI B PaCTBOPE C UCNOJIb30BAaHUEM Ta6/IUILbI
"XapakTepHble peaKJM{ HAa aHUOHBI".

[I1aHUpOBaTh U OCYIIECTB/IATD HA IPAaKTHKe XUMHYECKHe 3KCIIePUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, [le/1aTh BBIBO/bI [0 pe3y/IbTaTaM IKCIIepUMEHTa
MocJie NpeBapuTeSbHON paGOThI.

Tema 4. O6mas
XapaKTepUCTHKAa XMMHYECKUX
ajieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHuUA (5 4)

O611as xapakTepUCcTUKa 371eMeHTOB VIA-rpynnel. Oco6eHHOCTH
CTPOEHUsI aTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIe /IS HUX CTelleH!
okucyeHus. CTpoeHue U pusnyeckre CBONCTBA NPOCTHIX

BeLeCTB — KHUCJI0POJa U Cephl.

AnnotponHble MoAMUKAILIMK KUCI0POA U cepbl. XUMUUYECKHE
CBOMCTBA cepbl. B3auMoselicTBHe c HeMeTa/lJlaMU - BOJ,0OPOZIOM U
KHUCJIOPO/IOM, MeTa/l/IaMH, KOHLLleHTPUPOBAHHBIMU a30THOW U
cepHoOU kucaoTaMu. CepoBOJOpOJ, CTpoeHUe, GU3UIeCcKHe

OG6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VIA-
IPYIIIBI U UX COeJUHEHUH
C y4éTOM CTPOeHHsI UX aTOMOB C ONOPOM Ha cxeMy "Vi3MeHeHHe pafilyCcoOB B
noArpymnmnax".

XapakTepu3oBaTb PU3HUeCKHe
Y XMMHUYeCKHe CBOMCTBa NPOCTOTO BellleCTBa Cepbl U eé coeAUHEeHU N
(cepoBoZOpPOAA, OKCUAOB CEPbI, CEPHOU KHUCIOTHI, Cy/1bPaTOB), CIOCOOBI UX
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Y XMMHYeCcKHe CBOMCTBA (KUC/IOTHBIE X BOCCTAHOBUTEIbHbIE).
OKcHAbI cepbl KaK NpeJcTaBUTEM KUCJIOTHBIX OKCHZ0B. CepHas
KHMCJI0Ta, U3UYecKue U XMMUYecKHe CBOMcTBa (061ue KakK
NpeJCTaBUTe IS KJacca KUCJIOT U cheyuguyeckue), TIpuMeHeHHe.
CepHHuCTasA KUC/IOTA.

Xumuueckue peakyuu, sexcawjue 8 0CHO8e NPOMbIWIEHHO20 CnOco6a
no/ayveHusl cepHoll Kucs1o0maol. Annapamst u npomekaroujue 8 Hux
npoyeccwol (Ha npumepe npouzgodcmea cepHoll KUuca0mel).

CoJtu cepHOM KHUC/IOTBI, KaueCTBEHHAsA PeaKIusa Ha cyJbdaT-HoH.
HaxoxieHne cepbl 1 eé coeJUHEHUH B NpUpo/e. XumMuueckoe
3azps3HeHue okpyscaroujeli cpedsl coeOUHeHUAMU cepbl (KUCI0MHble
dooicdu, 3azpsizHeHUe 8030yxa U 8000EM08), cnocobbl e2o
npedomsepaujeHusi.

JleMOHCTpanumu

KoJsnekuuu (BuzeoMartepualibl): cepa U eé coeJUHEHUS.
OGyryinBaHUe caxapa oJ JedCTBHeM KOHIEHTPUPOBAHHOU CepHOH
KHCJIOTBI.

JlaGopaTopHble 1 NPpaKTUYeCKUE PaGOThI

Jla6opamopHble onbimbi:

O6Hapy»xeHue CybdaT-nOHOB.

B3anMopelcTBre pa36aBIeHHON CEpPHOU KUCIOTHI C HIUHKOM.
Buryucaenus

10 ypaBHEHUSIM XUMHUYECKUX PeaKI[UH

N0JIy4eHHs], IPUMeHeHUe U 3Ha4eHHe B IPUPO/Jie U KU3HHU YeJI0BeKa C
OMOPOH Ha CXeMY U IJIaH.

OnpefensATb HaM4YKe Cy1bYAT-HOHOB B PacTBOPE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX TP06JIeM, CBA3aHHBIX C IepepaboTKOM
coeJJMHEHUH cepbl IOC/Ie CTPYKTYPUPOBAHUSA MaTepHaJa.

[I1aHMpOBaTh U OCYIIECTB/IATD HA TPAaKTHKe XUMHYECKHe 3KCIIePUMEHTHI,
NPOBOJUTH HAGJII0/I€HUS, ZieJIaTh BbIBO/IbI 110 Pe3y/IbTaTaM 3KCIIEPUMEHTA.

CiieoBaTh NpaBUJIaM 6e30MacHOM paboThl B 1aGOPaTOPUU MIPU
HCI0JIb30BaHUH XUMHUY€ECKOHU NOCY /bl M 060pY0BaHUs 0/, PYKOBO/CTBOM
nezjarora.

[Ipou3BOAUTH BEIYUC/IEHHS 10 XUMUYECKUM YPaBHEHUSM 10 QJIFOPUTMY.

HWcrnosib30BaTh MPHU BbINOJHEHUH YYe6OHbBIX 33JJaHUH TEKCThI yUeOHHUKa,
crnpaBo4YHble MaTepHasbl ([leproaryecKyto cHCTeMY XMMUYECKUX
asiemeHTOB /I. U. MeHies1eeBa, TabIMIy PaCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BLIIIOJIHEHUH yUe6OHbIX 3a/laHUH U B ITpoliecce
HCCJIeloBaTebCKOM JIeATeIbHOCTH HayYHO-TIONYJ/ISIPHYIO JIUTepaTypy
XUMHUYECKOI0 COZieP>KaHus, CIPaBOYHble MaTepHaJlbl, pecypcel MHTEepHEeTa
nocJjie KOHCYJIbTallUHU C IefiaroroM
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Tema 5. O6masa
XapaKTepUCTHKa XMMUYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
dochop u ux coeguHEeHUA
(74)

OO6wuas xapakTepucTHKa 31eMeHTOB VA-rpynmnbl. Oco6eHHOCTH
CTPOEHUsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE /sl HUX CTelleH!
OKHCJIEHUS.

A3or, pactipocTpaHeHHe B Ipupojie, GU3ndecKre U XUMHUYeCKHe
cBolicTBa. KpyroBopoT a3oTa B mpupo/e.

AmMuak, ero ¢pusndecKre U XMMUYeCKHe CBOWUCTBA, TOJIyYeHHe U
npuMeHeHue. Coii aMMOHMS, UX pU3NYecKre U XUMHUYeCcKHe

CBOMCTBa, IIpUMEHEHHE. KauyecTBeHHas peaKnrd Ha HOHbl aMMOHUA.

A30THas KUCJI0Ta, eé pu3nyecKrue U XMMUYeCKHe CBOMcTBa (061ue
KaK [Ipe/ICTaBUTeJIA KiIacca KUCIOT U cneyugduueckue). Asomucmas
Kucaoma. Hcnoab308axHue HUMpamos u coiell aMMOHUA 8 Kadyecmee
MUHEpAaIbHbIX YyO06peHull.

X1UMHYeCcKoe 3arpsi3HeHHe OKpYKalllel cpe/ibl CoeAUHEHUSIMU
a30Ta (KUCIO0THBIE JOXK/IH, 3arPsi3HEHHE BO3/1yXa, TOYBbI U
BOJI0EMOB).

docdop, anromponusie modudukayuu docgopa, dusnyeckue u
XUMHYeCcKHe CBOMCTBA.

Oxkcup dpocdopa(V) u pocoopnas kuciaora, dusnyeckue U
XUMHYeCKHe CBOMUCTBa, noyveHue. KauecmeeHHas peakyus Ha
docgpam-uoHwl.

Hcnosb3oeaHue ghocghamos 8 kauecmee MUuHepa1bHbIX yA06peHuli.
3arpsisHeHUe NPUPOAHBIX BOA0EMOB pochaTaMu.

JleMoHCTpanum
Kosneknuu: ¢ocdop u ux coejuHeHuUs.

B3auMozelicTBHe KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEABIO.

JlabopaTopHble U NpaKTU4YeCcKue padboThbl

JlabopamopHble onbimbi:

1. BsauMoeicTBHE coJieli aMMOHHUS C LET0YbIO.

2. O3HaKoMJIeHHe ¢ 06pa3LiaMu a30THBIX U GOCHOPHBIX yA0OpEeHUH.
IIpakmuyeckas paboma:

Ne 10. [TonyyeHne aMMHaka, U3y4eHHe ero CBONCTB.

Bwruucaenus
10 ypaBHEHUSIM XMMHUYECKHUX PeaKI Ui

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1IeMeHTOB VA-
IPYINIBI U UX COeJUHEHUH C Y4ETOM CTPOEHHS UX ATOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTBIX BELECTB
azoTa u pocdopa U UxX coeAMHEHUH (aMMHaKa, coslell aMMOHHS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza docdopa(V) u pochopHoit KUCIOTHI,
docdaToB), crocoObI UX MOJYyYEHHUs, IPUMEHEHNEe U 3HaUYeHHe B IPUPO/ie
Y YKU3HHU YeJI0BeKa C UCN0JIb30BAHHUEM CXEMBI.

OnpefiessITb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tabnnbl "XapaKTepHble peaKi Ha KATHOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
coeaHeHUH a3oTa ¥ Gocdopa B OKpyxKarolel cpefe.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJEHUS, J1eJIaTh BbIBO/bI 110 PE3yJIbTaTaM 3KCIIepU-MEeHTa.

CrnenoBaThb MpaBUJaM 6e30MacHOM paboThl B Ja60OpPaTOPUU PU
HCI0JIb30BAaHUHU XUMHUYECKOH NMOCYy bl U 060pY/0BAHHUS.

[Ipou3BOUTH BbIUMC/IEHHS 10 XHMHUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
CIIpaBOYHbIe MaTepHabl (IepUOAUYECKYIO CUCTEMY XUMHUYECKUX
asiemeHTOB /. U. MeHzeeeBa, Tab/IUIy PaCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BHINOJHEHUH Y4eOHbIX 3aZlaHUH U B IIporiecce

UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOI0 CoJlepKaHus, CIpaBOYHble MaTepHaJibl, pecypcbl MHTEpHETA
1ocJie KOHCYJ/IbTallUH1 C eJaroroM

Tema 6. 06125 xapaKTepuc-
THKa XUMHUYEeCKHX 3JIEMEHTOB
IVA-rpynisl.

Yriiepoa ¥ KpeMHMH U UX

Yriepog, aJuIoTpOoIIHble MOAUGHKALUY rpaduT, aMas.
B3auMojelcTBUE ¢ METAIAMU, HEMETAJIJIaMH,
KOHLIEeHTPUPOBaHHBIMHU a30THOH U CEPHOH KHUCJI0TaMH,
pacnpocTpaHeHHe B IpUpoie, GU3NdecKue U XUMHUYEeCKHe

OO6'BSCHATDH 001111ie 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3/1eMeHTOB [VA-
IPYNIBI U UX COeJUHEHUH € Y4ETOM CTPOEHUs] UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHEe U XUMHUYECKHe CBOMCTBA MPOCTHIX BEIECTB
yTJieposia ¥ KpeMHHUS U UX COeJUHEeHUH (OKCHU/OB yTrIepo/ia, yroJbHON
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coeMHeHHUs
(84)

cBoiicTBa. Aacop6uusi. KpyroBopoT yrieposa B mpUpoe.

OKcuAbl yrieposa, ux Gusndeckre U XMMUYeCKHe CBONCTBA, UX
JleliCTBYE Ha KMBble OPraHU3Mbl, T0JIyYEeHUE U TPUMEHEHHE.
IKos02uveckue npobaembl, C8s13aHHble ¢ okcudom yeaepoda(lV);
2unomesa 2106a/15H020 NoMenJeHUsl KAUMAama; NapHUKoabll
agpgpexm.

YroJsibHasi KUCJIOTA U €€ COJIH, UX QU3UYeCKHe U XHMUYECKHe
CBOWMCTBA, MOJIyYeHUe U TpuMeHeHHe. KauecTBeHHast peakius Ha
KapboHAT-UOHBL

[lepgoHauabHble NOHAMUSL 06 0P2AHUYECKUX 8EWeCmB8ax KakK o
coeduHeHUsIX y2aepoda: 0c06eHHOCMU cOCMasa U CmpoeHUusl.
IoHsimue 0 6U0/102U4eCKU 8ANCHBIX BEUECMBAX: HCUPAX, 6e/1KAX,
yeneeodax. MamepuasibHoe eQUHCMBO Op2aHUYeCcKUX U
Heop2aHu4YecKux coeduHeHul.

KpemHuii, ezo puzuveckue u xumuveckue ceoticmea (Ha npumepe
g3aumodelicmsusi c MemaaaamMu U HemMemaniamu), noayyeHue u
npuMeHeHue 8 31eKMpOHUKe.

CoeduHeHus1 kpeMHUs1 8 npupode. 06wue npedcmas.ieHus 06 okcude
kpemuus(1V) u kpemHnuesoil kucaome. Cunukamawl, UX UCNO.16308aHUE
8 O6blmy, meduyuHe, npomblulaeHHOCmU. BaxcHeliwue cmpoumensHuie
Mamepuasibl: KepaMuKa, CmeKa0, YeMeHm, 6emoH, Hces1e306eMmoH.
IIpo6aembl 6€30NACHO20 UCNO1b308AHUS CMPOUME/TbHBIX
Mamepua.nos 8 n08CeIHE8HOU HCU3HU.

JleMoHCTpanum

Mogesu KpUCTa/INYeCKUX PelI&TOK aaMa3a, rpaduTa, MOJIEKY b
dysepena.

Ancop6uusi pacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.

BuzneomaTepuasbl: CUIMKaTHas IPOMBILIJIEHHOCTD.

Mozenn MoJieKyJ1 OpraHU4eCKHUX BeLeCTB.

JlabopaTopHble U NpaKTU4YeCKue padboThl

JlabopamopHulii onbim:

KauecTBeHHas peaklusl Ha KapOOHAT-HOH.

Ilpakmuyeckue pabomui:

Ne 11. [Tosiy4eHHe yTJIEKUCIOTO ra3a U U3y4yeHHe ero CBOMCTB.
KauecTBeHHas peakuMs Ha Kap6OHAT-HOH.

Ne 12, Pemenue skcriepuMeHTalbHbIX 33/1a4 110 TeMe «HeMeTannbl».

Bouryucaenus
M0 ypaBHEHUSIM XUMHUYECKUX PEAKIUH, eC/IN OZIUH U3 peareHToB
JIaH B BH/Ie BOJHOI'0 pacTBOpa C U3BECTHOM MacCOBOM /10JIeH.

KHUCJIOTBI, KAp6OHATOB, OKCH/IA KDEMHH$I, KDeMHHUEBOH KHUCJIOTBI,
CUJIMKATOB), CNIOCOOBI UX NOJIyYeHHs], IPUMeHeHHe U 3HaYeHue B IpUpojie
Y YKU3HHU YeJIOBeKa.

OnpefiessiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBI3aHHBIX C HAXOXKeHHUEM
YTJIEKHCJIOTO I'a3a B OKpYKarluel cpese.

WinocTpupoBaTh B3aUMOCBA3b HEOPraHUYECKUX COeJUHEHUH yrieposa 1
OpraHHUYeCKHX BEIeCTB M10/] PYKOBOACTBOM yYUTeJIA.

[I1aHUPOBATh U OCYLECTBJIATD HA IPAKTHKe XMMUYeCKHeE IKCIIePUMEHTBI,
NPOBOJUTD HAOJIIO/IEHUS, Jle/IaTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa
1ocJ1e npe/BapuTeTbHOM paGoThI.

CiieoBaTh MpaBUaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCI0JIb30BAaHUHU XUMHUYECKOH NMOCYy bl ¥ 060pY/J0OBAHHUS.

HWcnosib30BaTh NpHU BHIOJHEHHH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
cnpaBoyHble MaTepuaJbl ([leproanyeckyro cucTeMy XUMHAYECKUX
asemeHTOB /. U. MeHzeneeBa, Tab/IMIy paCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH psiJL HanpsKeHUH
MeTaJ/IJIOB) MocJie KOHCY/IbTalluH € eAaroroM.

HWcnosib30BaTh NpH BHINOJHEHUH YYeOHbIX 3aZlaHUH U B IIpoliecce
HCC/Iel0BaTEIbCKOM 1esITeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTepaTypy
XUMHUYECKOT0 COZIep>KaHUs, CIPaBOYHble MaTepHaJbl, pecypcbl UHTEpHETa
nocJjie KOHCYJIbTalUH C 1eJarorom.

Paspes 3. MeTa/1i1bl M MX coeguHeHU (20 4)
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Tema 7. O61ue cBolicTBa
MeTaJ/l/IOB
(44)

O6111aa XxapaKTepUCTHUKA XUMHUYeCKHX 3JIeMEHTOB — MeTaJlJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XUMHYECKUX
aneMeHToB /l. U. MeHziesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJI0B. MeTaslindeckas CBA3b U MeTa/UInyecKas
KpHUCTa//InYecKas peléTka. JJeKTPOXUMUYeCKUH P,
HanpspKeHUH MeTa/1oB. PU3nvecKUe U XUMUYECKUE CBOMCTBA
MeTaJ10B. 06ujue cnocobbl noayveHusi Mmemannos. [lousmue o
KOppOo3Uuu Mema./08 U 0OCHO8Hble CNOCO6b! 3aW UMbl 0M KOppo3UuU.
Cnaasvl (cmanv, vyzyH, dwpantoMuHull, 6GpoH3a), Ux npumeHeHue 8
6bImy U NPOMbIULIEHHOCMU.

JleMOHCTpanuu

O3HaKoOMJIeHHE C 06p33uaMI/I MEeTaJIJIOB U CIIJIaBOB, UX
pU3nUEeCKUMHU CBOUCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usi METAJLJIOB.

JlaGopaTopHble ¥ NpaKTU4YeCKue paboThbl

Jla6opamopHble onbimbi:

O3HakoMJIeHHe € 06pa3LaMH CIIJIABOB METAJLJIOB.

3aBHUCHMOCTb CKOPOCTH PEAKLMK MeTaslJa C KUCIOTOH OT IPUPOJIbI
MeTaslIa.

Buryucaenus
— [0 YpaBHEHUSAM XMMHUYECKUX PeaKIUH, ecsiu 00uH u3 peazeHmos
codepacum npumecu

PackpbIBaTb CMbIC/I U3y4aeMbIX TOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IpeBpalljeHUuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/1EMEHTOB-
METAJIJIOB U UX COeJUHEHUH C y46TOM CTPOEHHUSA UX AaTOMOB.

XapaKTepu3oBaTb CTPOEHKE METAJLJIOB, 061 He GU3UYECKHEe U XUMUYECKHE
CBOMCTBA METAJIJIOB.

XapaKTepHu30BaTh 06IIHME CIOCOOBI TOTYYEHUS] METAJJIOB IOC/Ie
CTPYKTYpHUPOBaHHUsA MaTepHaJa.

CrnenoBaThb npaBuaM 6€30IacHOM paboThl B IJaGOPATOPUH IPU
HCI0/Ib30BaHUH XMMHUYECKOH NOCy/ibl U 060py10BaHUA.

[Ipou3BOAUTH BBIUMCIEHHS 10 XHMHUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,
CrpaBoyYHble MaTepuaJbl ([lepuoU4YecKy0 CUCTEMY XMMHUYECKUX
aneMeHToB /I. Y. MeHies1eeBa, TabJIMIy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HAanpsKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpH BHINOJIHEHUH YYeOHbIX 3aZlaHUH U B IIporiecce
HCCJIel0BATENbCKOH JIeTeIbHOCTH HayYHO-NONYJISAPHYIO JIUTEPATYPY
XHMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchl MHTepHeTa
1ocJIe Npe/iBapuTeIbHOM KOHCYJIbTAllMHU C [1eJaroroM
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Tema 8. BaxkHeiimue
MeTaJ/l/Ibl ¥ X COeJHHEeHHUs
(164)

[llenounbie MeTasbl. [losoxkeHue B [lepuoauyeckoi cucreme
XUMHYecKux 371eMeHToB /I. . MenzieneeBa, cTpoeHre aTOMOB.
HaxoxzeHnue B npupoze.

dusnyeckre U XMMHUYeCcKHe CBOHCTBA (Ha MpUMepe HaTpus U
Kanus). OKCUABI ¥ THAPOKCUABI HATpUS U Kanus. [IpuMeHeHUe
111eJIOYHbIX METAJIJIOB U UX COeIUHEHUH.

llesiouHO3EeMe IbHBIE METaJJIbl MAarHUM U KaJIbLIUK, CTpOeHHe
aToMoB. [Tonoxxenue B [leproanyeckoi cucTeMe XUMUYECKUX
asieMeHTOB /I. . MeHpesieeBa. HaxoxgeHue B npupoje.
duznyeckue U XMMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUs
Kanblus (OKCUZ, TUAPOKCHJ, CoJn). 2Kécmkocmb 800bl U chocobbl eé
ycmpaHeHUusl.

Amomunuil. [lonoxeHue B [lepuoandeckoii cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzenieeBa, cTpoeHre aToMa. HaxoxjeHue B
npupoje. Pusnyeckue U XuMUYecKre cBoHcTBa. AMPOTepHBIE
CBOWCTBA OKCH/IA U TUAPOKCUAA.

2Keneso: coctas, cBoCTBa U nostydeHue. [losioxkeHne B
[lepyoanyeckoit cucTeMe XUMUY€ECKUX 3/IEMEHTOB

. . MeHpesnieeBa, ctpoenue aToMa. Haxox/eHue B npupo/e.
dusudeckue U XMMUYecKHe cBOMCTBA. OKCUABL, TUIPOKCUABI U COJTU
xese3a(ll)

u xenesa(lll).

JleMoHCTpanum

B3auMmozelicTBHe HaTpHs C BOJLOH.

OkpalMBaHue JIaMeHW HOHAMU HATPHs U KaJlusl.
OxpauMBaHue JIaMeHU MOHAMH KaJIbLUsl.
B3auMoielicTBHEe OKCH/Ia KaJIbI[US C BOZOM.
BusieoMmaTepuasbl: TOpeHUe XKejie3a B KUCJI0PO/ie U XJI0pe.

JlaGopaTopHbIe ¥ IpaKTU4YeCKUe paboThl
Jla6opamopHbie onbimbl:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHUSA U €ro CIIJIaBOB.
AMdoTepHble CBOHMCTBA THAPOKCU/IA AJTIOMUHHUS.
KauecTBeHHbIe peaKl[U1 Ha UOHBI XKeJjle3a.
IIlpakmuyveckue pabombi:

Ne 13. PenreHure akcliepuMeHTa/IbHBIX 33/ja4 110 TeMe « MeTaslibl».

Bwruucaenus
110 YpaBHEHHUSM XUMHUYECKUX peaKIui.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOCTB 3JIEMEHTOB-
METAJIJIOB B IPYNINax U UX COeJUHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaThb GpU3HYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIEeCTB
METaJIJIOB U UX COeJUHEHUH (OKCHAO0B, THAPOKCHUJIOB, COJIeH) C onopoii Ha
CxeMy, CIIOCOOBI UX MOJIy4eHHs, IPUMeHeHHe U 3Ha4eHHe B IPUPO/Ie U )KU3HU
YyeJslOBeKa.

Pacnio3HaBaThb C NOMOILBIO KA4eCTBEHHBIX PeaKIMi HOHBI MeTaJLJI0B (MarHus,
KaJIbLYsl, aJIIOMUHYS, IUHKAa, XKeJse3a (2+), )kese3a (3+), meau (2+) ¢
HCI0JIb30BaHUEM Ta6/IUIbI "XapaKTepHble peaKLUX Ha KATHOHBI .

[I1aHMpOBaTh U OCYIIECTB/IATD HA TPAaKTHKe XUMHYECKHe 3KCIIePUMEHTHI,
NPOBOJUTD HAGJII0/IeHU, ZieJIaTh BbIBO/IBI 110 Pe3y/IbTaTaM 9KCIepUMEHTa.

CrenoBaTh MpaBuiaM 6e30MacHON paboThI B 1a60paTOPUH NIPU
HCII0Ib30BAaHUU XUMHYECKOU OCY bl U 060PY/J0BAHUS.

[Ipou3BOJUTH BHIYHUC/IEHHS 10 XHMHUYECKUM YPaBHEHHSM.

BbicTpanBaTh pa3BEéPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH Ha
HHGbOpMaNUIO U3 YYeGHMKA U CIPABOYHbIX MAaTEPHA/IOB, PAMOTHO
HCI0J1b30BaTh U3y4YeHHbIM NOHATUMHEBIN annapaT Kypca XHMHU.

Hcnosib30BaTh NpY BbINIOJHEHHUH yYeOHbBIX 3aZlaHHH U B TpoLiecce
HCCJIel0BATENbCKOM J1eTeIbHOCTH HAyYHO-NIONYJISPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 COZlepXKaHus, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
1oCJIe Ipe/iBapUTEIbHOM KOHCYJIbTAllMH C [1eJaroroM

Paspes 4. XumMus U oKpy:xamomas cpeaa (3 4)

Tema 9. BemectBa n
MaTepuaJibl B )KU3HU
4YeJioBeKa

Hosvle Mmamepuasibl U mexHosio2uu. Bewecmea umamepuasvl 8
noecedHesHoU HU3HU Ye08ekd. Xumus u 300[7061)6‘. Be3zonacHoe
ucnosb3o8aHue sewecme U Xumuveckux peaxuuﬂ 8 6blmy.

XapaKTepu30BaTh POJIb XMMHUH B PA3JIMUHBIX Chepax JesTeTbHOCTH JIIAeH,
OCHOBHBbI€ BeIleCTBA ¥ MaTepHaJIbl, IPUMEHsIEMbIE B XKU3HU COBPEMEHHOTO
YyeJsloBeKa.
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(34) IIpupodHblie ucmoyHuku y21e8000p0dos (Y2016, NpupooHbIl 2a3, OGBSICHATD YC/I0BUsI 6€30M1aCHOT0 UCI0JIb30BaHUS BEIleCTB U XUMUYeCKUX

He@dmb), npodykmul UX nepepabomku, ux poib 8 6bimy u peakIui B OBITY.

npoMbluwAeHHOCMU. AHaM3MpOBaTh U KPUTHYECKH OLleHUBATb HHPOPMALUIO O BJUSAHUU

OcHosbl 3K0102udeckoll epamomHocmu. Xumuieckoe 3azpsisHeHue HNPOMBILIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTa U JIp. HA COCTOSTHUE
okpycaroujeti cpedul (npedesbHo donycmumasi KOHYeHmpayusi OKpY»Kalollel cpebl.

sewecms — I1JK). YMeTb 0Ka3bIBaThb EPBYI0 IOMOLb ITPH XUMUUYECKHX 03KOraxX U OTPABJIEHHUAX.
Posab xumuu 8 pewleHuU 3K0102u4eckux NPpooaeM. [IpruHUMATE y4acTHe B 00CYyKAEHUU MPO6IEM XUMHUYECKOUN U 9KOJIOTUIECKOU

HanpaBJIeHHOCTH, BbICKa3blBaTh CO6CTBEHHYO IO3UIIHIO 110 Tpo6JieMe U
npejJjaraTb BO3MOXKHble IyTH eé pellleHUs C 0Nopoi Ha MHGOPMaLUIo U3
yue6GHUKa U ClpaBOYHble MaTepHaJbl, pecypchbl MHTepHeTa.

[Ipu paspaboTke pabouyell mporpaMMbl B TeMaTHUYeCKOM IJIAHUPOBAHUMU [JOJDKHBI ObITb y4YTEHbl BO3MOXHOCTH HCIOJIb30BAaHHS 3JeKTPOHHBIX (LHQPOBLIX)
00pa3oBaTeJbHBIX PECYpPCOB, SABJIAILIUXCA y4eOGHO-MeTOJUYECKMMU MaTepuasaMH (MyJbTUMeJUIHble NPOrpaMMbl, 3/J1€KTPOHHble yYeGHUKU W 3a/lauHUKH, 3J1eKTPOHHBIe
6U6JIMOTEKH, BUPTYaJbHbIE JIa60PAaTOPHHU, UTPOBbIE IPOTrPAMMBbI, KOJIJIEKLUU LUPPOBBIX 06Pa30BaTENbHBIX PECYPCOB), HCIOIb3YEMBIMH JIJIsI 00y4eHHUsS U BOCHUTAHUS
pa3/IMYHBIX TPYIII [10JIb30BaTe e, Ipe/ICTaBJIeHHbIMU B 3JIEKTPOHHOM (LIM$POBOM) BH/Jle U PeaU3YIOIUMU AUAAKTHYecKe Bo3MoKHOCTH UKT, co ieprkaHue KOTOPbIX
COOTBETCTBYET 3aKOHO/AATEbCTBY 06 06pa30BaHUMU.

2-ii BApUAHT
TEMATHYECKOE IINTAHUPOBAHUE

BTopoil BapumaHT NPUMEPHOr0 TEMAaTUYECKOIO IUIAHMPOBAaHUS HCHOJb3yeTcsa, eciu oOydarommecs ¢ 3IIP momywaror
oOpa3oBaHK€ B OTACIBHOM Kilacce. B maHHOM BapuaHTe Mpe/jiaraercs:

- U3y4YeHUEe MaTepuaia KpyrmHbIMU OJIOKaMU;

- onepexarouiee 00y4eHue;

- BO3MOXHOCTb IPUMEHEHHUS 3HAHUM B PA3JIMUHBIX YCIOBUSIX (ITEPEHOC 3HAHUM 10 aHAJIOTHH OT OOIIMX CBOMCTB Pa3IMUHbBIX
KJIACCOB BEIIECTB K OOIIMM U CIEHU(PUYESCKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMUYMBAET JOJIIO CAMOCTOSTEILHOCTU
00y4YaromuXcs MPU U3yYCHUU HOBBIX TEM.

CoOmromaercst  JOTMKa  M3yYEHHMs]  BEIIECTB —  CBOMCTBA  BEIIECTB  OMNPEACNSIIOTCA  CTPOEHUEM  aTOMOB,
AIEKTPOOTPUILIATEILHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIECTBA, B YACTHOCTH, TUIIOM KPUCTAUIMUYECKUX PEIICTOK.
(Tembl: cTpoeHre aToMa, CTPOCHUE BEIIECTBA, BAKHEUIIIHME MPECTABUTEM MTPOCTHIX U CIOKHBIX BEIIECTB, XUMUYECKUE PEAKIINH ).

N3MeHeHue mIanHupoBaHus 10 pa3ejaaM U TEMaM COCTOUT B CIIETYIOLIEM:

- U3y4YeHHEe OCHOBHBIX BOMPOCOB HEOPTaHMYECKOW XMMHUU OCYIIECTBISETCA B § Kjacce, OOJbIlle BPEMEHH BBIJIEISETCS Ha
npuMeHeHue 3HaHui B 9 kiacce. M3 9 kiacca B 8-i mepeHocsaTcst TemMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX peakiui'’,
"DNEeKTpOIUTHYECKAs TUCCOLUALINS. XUMUUECKUE PEAKIIUU B pacTBOpax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Metambey nepen «Hemerammammy, T.x. oOydatomuecst ¢ 3[1P Gospire 3HaKOMBI €
METaJUIAMH U JIEr4e XapakTEPU3YIOT UX 110 CBOMCTBAM U IPUMEHEHUIO;

- TIepepacrpesiesieHue CoJiepKaHusl OAHUX TeM B JApyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APyrux tem). Tema
"XuMHS ¥ OKpysKaroias cpefa’ paCKpbIBaeTCs Ha KOHKPETHBIX IpUMEpax B pazaenax "MeTtaibl U ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coequneHus";

- o0beAMHEHHE TeM (JaeT OOJIbIIE BOBMOXHOCTEH JI UCTIOJIb30BaHUS CPAaBHEHUS — CXO/CTBA U OTINYMiL; TeMa «Kuciaopom»
u Tema «Boziopoa»);

- BbIJIesIeHHe oTAeNbHBIX TeM (Tema «IlepBoHavasibHbIE MOHATHS 00 OPraHUYECKHUX BELIECTBAX»). BbIAeIeHnEe B OTIETbHYIO
TeMy, B KauecTBe "OyKBaps 1O OpraHu4ecKoi XUMHUHU", JaeT BO3MOKHOCTD YIIyOJIsTh MOHITHS: ONpeAeNeHus, KilacCuuKaus,
OCHOBaHMS JJiA KiacCU(UKALMK, HOMEHKJIATypa, OOIIMEe CBOMCTBA BEIIECTB, CTPYKTypa BELIECTBA, COCTABJICHHE (HOPMYN IO
oO1elt popMylie U o Ha3BaHMIO, HAa3bIBAHKE BEILIECTBA 1O (hopmyJie. B 3ToM citydae mporpaMMHbIA MaTEpHAIl U3 XapaKTePUCTUKH
IVA noarpynnsl MOKHO JIOHECTH HE ()parMEHTOM KapTHHBbI «OPTaHWYECKHE BEIIECTBa», & KaK 4YacTh LEIoro. MoxeTr ObITh
BbIiesieHa TeMa «lIpakTukyM» B KOHIE IEPBOTO ¥ BTOPOT'O T'OA0B 00yUYEHUS.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/Hen, 2 rona o0y4eHus1)

Temsl Konnuectso yacos B ToMm uncne Hazsanus pabot

Ha KOHTPOJIBHBIC
paboTh!

Ha MMPaKTHYECKUE
paboTh!

Paznen «IlepBoHayanbHbIC XHMIYECKHE TIOHATHSY, 144

Xumus — BaskHast 00J1aCTh

1

2

[pakriueckas padota Nel « JlaboparopHoe 000pyHOBaHHE U TIPHEMBI

C€CTCCTBO3HAHUA U HpaKTI/I‘IeCKOﬁ
JACATCIIBHOCTH YCJIOBCKA.

00paIeHusI ¢ HUMY
IMpakTnueckas pabota Ne2 «OuncTka 3arps;3HEHHOH MOBapeHHO# comu”

2. BemiecTBa M XUMHYECKHE PEAKIIHH. 7 - 1 [pakriueckas padora Ne3 «[Ipu3HaKy IPOTEKAHUS XUMHIECKUAX PEaKIH»
3. KonmyecTBeHHBIE OTHOMICHHS B 3 1 - KontponpHas padota Nel «[lepBoHayanbHbIe XUMHYECKHE MTOHATHS, XAMAIECKIE
XAMHHA (hopMyIIEI ¥ ypaBHEHUS» 3aTPSI3HEHHON ITOBAPEHHON COJIIDY

Pasznen «llepnoandeckuil 3akoH U eproaAnYecKas cucreMa Xxumudeckux snemMeHToB [I.1. MenneneeBa. CtpoeHue atoma. XuMudeckas cBsi3b. OKHCINTENIbHO-BOCCTAHOBUTEIbHBIE pEakuuny, 1549

4.  CrpoeHnue aToma 7 1 - KontponsHas pabota Ne2 «Ilepuoandeckas cucreMa XUMHYECKUX JIEMEHTOB

JI.1. Menneneesa. CTpoeHue atoma»
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[lepuoguueckuil 3akoH u
MepUOANYECKAs CUCTEMa XUMHUECKUX
anemenToB /.. MenneneeBa

5.CtpoeHue BeuiecTB. XUMHUYeCKas
CBSI3b.
OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIC
peakiun

KontponbsHas padota Ne3 «Xumuyeckasi CBI3b»

Paznen «Baxueiiuye npeacTaBuTeNI HEOPraHMYECKUX BEILIECTBY, 354

XUMHUYECKUX peaKLuil

6. Kucnopon. Bonopon. 14 2 IMpaxTnaeckas pabota Ned «[lomyueHne KucI0poaa ¥ H3ydEeHHE €r0 CBOHCTBY
IMpaxTnaeckas pabota Ne5 «[lomydeHne Boioposia U H3ydeHHE €0 CBOUCTBY
KonTponsHas paborta Ned «Kuciaopon. Bogopom»

7. Bonma. PactBops!. 5 1 [paktiueckas padota Ne6 « [IpurorosieHne pacTBOPOB C ONPEAEICHHOH
MaccOBOH J10JI€il paCTBOPEHHOTO BELLIECTBA

8. Teopust AMEKTPOTUTHIECKON 5 -

JIICCOIMAIINI

9. Baxkneiimue knaccol 11 1 KonTponbHas pabota Ne5 «OCHOBHBIE KITaCChI HEOPTAaHMYECKUX COSTUHEHUIT

HEOPraHUYeCKUX COECAUHCHUN IMpakTnueckas pabota Ne7 «Perienne s3ckCrieprMEHTaNBHBIX 33134 110 TeMe
«OCHOBHBIE KJIACChl HEOPTAHMUYECKUX COSTUHEHUID)

Paznen «BemecTBO M XUMHUECKHE PEAKIUN», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

9 KJIACC

Tembr

KonmaecTBo wacon

B Tom umcie

Ha KOHTPOJIbHBIE

paboTer

Ha MPaAKTUYCCKUEC

pabotet

HasBanus pabot

Paznen «IloBTOpenue u yriryOneHne 3HaHWI OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemecTBo n XuMru4eckue peakumny, 104a

IMoBTOpeHue n yrirybneHue 3HaHUH 10 1 2 [Ipakrudeckas padota Ne 8 «Peaknmun noHHOTO 0OMEHa»

OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca IMpakTraeckas pabora Ne9 «KauecTBeHHBIE peaKkIlH B pacTBOPE»
KontponbHas pabora Ne 6 «JnekrponmTryeckas IUCCOIUAIIHSY

Paznen «Metamisl ¥ UX cOeTUHEHHS», 209

1. O6mue cBOiCTBa METAILIOB 4 - -

2.MeTaisl ¥ X COeIUHEHUS 16 1 1 [Ipaktudeckas padota Nel3 «PemieHne sKCIepUMEHTAIBHBIX 33/1a9 110 TEMe

«MeTansl ¥ UX COSIMHEHUI»
Konrponshas pabora Ne8 «MeTtamibm»

Paznen «Hemeramiel IV-VII rpynn u ux coeaunenusn», 244

46




3.00m1as xapakTepucTuKa
XMMHUUYECKHUX 31eMeHToB Vila
rpynnsl. ['asoreHst.

4.001mas xapakTepucTHKa
XUMHUYECKUX 3JIeMeHTOB Via
rpynmnsl. Cepa U ee COSIMHEHUS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ot, hocdop 1 ux
COCIMHEHHSI.

[Ipaktuueckas padota NelQ «[lomyueHne aMMuaka v H3y4eHHE €ro CBOHCTBY»

6.001m1as XapaKkTepuCTUKa
XMMHYECKHX 21eMeHTOB [Va
rpynmnbl. YTIepoa, KpeMHUHN U UX
COCJIMHEHHUS.

IIpaktuueckas padora Nell «[lomydeHue yrieKUcIoro raza 1 U3y4eHUe ero CBOMCTBY
[Ipaktuuaeckas padora Nel2 «Permienne skcriepuMeHTaIBHBIX 33124 110 TEMe
«Hemetannst IV-VII rpynn u ux coequHeHun»»

KontponpHas pabora Ne7 «HemeTamibsny

Pa3£{€ﬂ «HepBOHa‘IaJ'IBHI:Ie XUMHYECKUE MMOHITHS 00 OpraHu4€CKUX BEIICCTBAXY, 104

7. IlepoHavabHbIE XUMHIECKHE
MOHSTHUS 00 OPTaHUIECKUX
BEIECTBAX

10

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

13. Xumust 1 OKpy>Karomias cpeza.

1

14. O6001ICHNEe MaTepHaa 1Mo
Kypcy «Heopranuueckas XMMUsD)

3

Kontponbhas padora Ne9 «torosas pabora 3a Kypc HEOPraHHUECKON XHUMHUI)

Bcero 136 g
8 KJIACC

(2 4 B HEmemto0, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammbl,

M KO/IMYEeCTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

OCHOBHOE cogepkaHue

OCHOBHbIE BUAbI A,EATENbHOCTU
obyuatowmxca

Pa3znen 1.IlepBoHavyaibHble XUMHYecKHe MOHATHS(14 1)
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Tema 1. XuMua — BaKHas
006J1aCTh €CTECTBO3HAHUSA U
NPaKTU4eCKO! AeATEeTbHOCTH
YyeJI0BeKa

(44)

Xumus 6 cucmeme HAyK. Posib Xumuu 8 H#U3HU Yen108eKa.
Tena u BemectBa. @PusnyecKkue CBONWCTBA BEILECTB.
[lpaBusa Ge3omacHoro oOpalleHUs1 C BeLleCTBaMU U
JIabopaTopHBIM 060pyAoBaHUEM. YHCTble BellecTBa U
cMecu. Crioco6bl pasfeseHus cMeceil. [loHsimue o memodax
NO3HAHUS 8 XUMUU.

JeMoHCTpauumn

1. JJabopaTopHOe 060pyOBaHHE.

2. PazsinyHble BUZbI XUMUYECKOU mOCyAbl. 3. 06pasiibl
BELIECTB.

4. Crioco6nI pasfesieHus cMecelt (GuIbTpoBaHueE,
BblIIapUBaHUe, JUCTU/IALNSA, XpoMaTorpadus).
JlaGopaTopHble U NPaKTUYeCKHe PaGOThI
JlabopamopHbwie onbimbl:

OnucaHve GpU3NYECKUX CBOUCTB BELIECTB.

PasgeseHue cMecH C MOMOIIbIO MarHUTa.
IIpakmuyueckue pabombl:

Ne 1. JlabopaTopHOoe 060pyAOBaHUE U IPHEMBI 00pallleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOH NoBapeHHOU cou

PackpbIBaThb CMbIC/ U3y4aeMbIX TOHSITHUH C IOMOLIbIO NTe/jarora.

PackpbIBaThb poJib XUMUHU B IPUPOJE U KU3HHU Y€JIOBEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pazyin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOJHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh Ppu3nUecKre U XHMUYECKHE SIBJIEHHUsI C OIIOPOU Ha ONpeJesIeHusl.

OnpefiensiTh NPU3HAKU XUMUYECKUX PeaK[Mi U YCI0BUS UX HPOTEKAHUS.

Ciie1oBaTh NpaBUJIaM M0JIb30BAHUS XUMUUYECKOH NMOCY/[0 U J1ab0paTOPHBIM 060pyZ0BaHHEM, A
TaK)Ke PaBUJIaM 06palleHHUsl C XUMUYECKUMH Bellle-CTBAMU B COOTBETCTBHH C
MHCTPYKLMAMH 110 BBIIIOJHEHHUIO NPAKTUYECKUX PAbOT M0/ KOHTPOJIEM TeJjarora.

[l1aHMpOBaTh U NPOBOJUTb XUMUYECKHUH IKCIIEPUMEHT 110 U3Y4YEHHIO U ONMCAHUI0 QU3NYECKUX
CBOWCTB BeILeCTB, CIOCO60B pa3/iesieHHs cMecel BelleCTB 110/ PyKOBOACTBOM Ilefiarora ¢
006CyK/IeHHeM IJIaHa paGoThI.

HWcnosib30BaTh NPU BbINOJHEHUH Y4e0-HbIX 3a/JaHUN U B IPOLLECCE UCCIE0BATENbCKON
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noj pyKoBOCTBOM NeJarora.

BoicTparBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MUHPOPMALIHIO U3
y4yeOHUKa U CIPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0JIb30BATh U3yYEHHBIH NOHATHHHBIH
anmnapar Kypca XUMHUH

Tema 2. BemecTBa
M XMMHU4YeCKHe peaKi i
(74)

AToMbl U MoJieKyJsibl. XMMHUYeCKHe 3JIeMEHThl. 3HAKU
ajsieMeHTOB. OTHOCUTEJIbHas
aToMHas Macca. [IpocTble U c0XHble BellecTBa. ATOMHO-

(cuMBOJIBI)  XMMHYECKUX
MOJIEKY/ISIPHOE YYeHue.
dopmyua. BasieHTHOCTB aTOMOB
XMUMHUYECKUX 3JIeMEHTOB. 3aKOH hOCMOsIHCmea cocmasda
geujecms. OTHOCUTe/IbHAA MOJIEKYJIIpHas Macca. MaccoBas
Jl0JIs1 XUMHY€eCKOT0 3/1eMeHTa B COeJUHEHUH.

XuMuuyeckasi

dusnyeckne ¥ XUMHYeCKHe SBJEeHUA. XUMUYecKas
peakuys U eé IpU3HaKU. YpaBHeHUsA XUMUYECKUX peaKIui.
3aKoH coxpaHeHHsi Macchbl BellecTB THIIBI XMMHYECKUX
peakuuii (coeJUHEHNE, pa3JIOKEHUe, 3aMellleHHe, O6MeH).
M. B. JlTomoHOC08 — yUéHblii-3HYUKA0neducm.

AemoHcTpauumn

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYIKe,
KUIEHHe U KOHJIeHCallusl BOJbI U T. 11.).

XuMudeckue siBieHus (TOpeHHe CBeYH, pa3JioxKeHUe
caxapa, B3aMMO/elICTBHE CEpHON KUCJIOTHI C XJI0PUZI0M
Gapus,

passoxenue rugpokcuaa meau(ll), B3aumoericTere

[IpuMeHATDb ecTeCTBEHHO-HAay4YHbIe MeTO/Ibl TO3HAHUSA (B TOM YHCJ/e HAab/I0/ieHuE,
MO/leJIMPOBaHUE, 3KCIIEPUMEHT) U OCHOBHBIE OIlepaliuy MbICUTEIbHOH 1€ TeJbHOCTH
(cpaBHeHUE, KJIaccubUKaL M) /1 U3yYeHHUs BEIeCTB U XUMUYeCKUX PeaKIMi ¢ onopoi Ha
aJITOPUTM HJIU CXEMBI.

PacKpbIBaTh CMBIC/ U3y4aeMbIX TOHATHH U 3aKOHOB U IPUMEHSTD 3TH NOHATHS NPH ONMKUCAHUU
CBOWCTB BeILeCTB U UX IIPeBPaLleHHH ¢ OIIOPOH Ha IJIaH U KJII0YeBble CJI0Ba.

PaszsimuaTh pu3NvecKre U XUMHUYeCKHUe IBJIEHHS], 00bSCHATD UX CYILHOCTb C TOUKH 3pEHUs
aTOMHO-MOJIEKYJIIPHOT'O YYEHHUS C ONIOPOH Ha OTpe/ie/IeHUs] U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PeaKIMH, YCI0BUS UX IPOTEKAHMUS.

OGBSACHATD CYIHOCTb PU3NUECKUX U XUMHUYECKHUX SIBJIEHUH C TOYKH 3peHHsI aTOMHO-
MOJIEKYJISIDHOT'O YYEHHUS C UCII0JIb30BAaHHEM BU3ya/IbHOH OMOPBHI.

KnaccuduuypoBaTh XMMHUYeCcKHe peaKLuH (110 YUCJIy U COCTaBY pearupyolmx 1
06pa3yoLIUXCs BEIEeCTB) C ONIOPOH HA CXEMBI.

CocTaBasATh GOPMyJIbl OMHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD IO
dopMysiaM BeleCTB C ONOPOM Ha aJIFTOPUTM Y4eOHBIX AeHCTBUM.

PaccTaBsATh K03$$HUIMEHTH] B YpaBHEHUAX XUMHUECKUX PEAKIIUH C ONOPOH Ha aJITOPUTM
y4eOHbIX 1eCTBUH.

Crie0BaTh MpaBUJ/IaM M0JIb30BAaHHUS XMMUYECKOH NOCY/I0H U 1a60paTOPHBIM 060PY/JOBaHUEM, A
TaKKe NpaBUJIaM 06pallleH s C BEI|ECTBAMU B COOTBETCTBUH C MHCTPYKLMSIMH I10 BIIOJTHEHUIO
JIabopaTOPHBIX XUMUYECKHUX OIBITOB M10/; KOHTPOJIEM IT€Jjarora.

Hcnosib30BaTh NPU BbINOJHEHUH Y4eOHbIX 33ZJaHUH U B IPOLIECCe UCCIe[0BATENbCKOM
JlesITeJIbHOCTH HAy4HO-IONYJISIPHYO0 JINTEPATYPy XUMHUYECKOT0 CO/IePKaHMs], CIPa-BOY-Hble
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)KeJie3a C Cepoii, B3aUMOJ e CTBUE KeJie3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, UJIOCTPUPYIOLIMHA 3aKOH COXpaHEHHUS MacChl.

NabopatopHble 1 npakTUYeckue pabotbl

JlabopamopHble onbimvil:

[IpuMeps! pu3NyECKUX ABJEHUH (N1aBIeHUe BOCKa,
TasiHUe JIbJ1A).

[IpyMepbl XUMUUYECKUX AIBJIEHUH (ITpOKa/IMBaHUE MeJHON
IPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KHCIO0TOMH).
Mojesiu aTOMOB U MOJIEKY.I.

[Ipaktuueckas padota Ne3. [Ipu3Haku npoTeKkaHus
XUMHUYECKUX PEAKLIUM.

BbiqucneHus

— OTHOCHUTEJIbHOH MOJ]eKyJ'IHpHOﬁ MacCcChI BeleCTB,;

— MaccoBOH AO0JIM XUMHUYECKOTI'0 3JIEMEeHTa I10 ¢opmyne
CoeJuHEeHUusA

MaTepHaJbl, pecypcel MHTep-HeTa 1o/ pyKoBOACTBOM Iearora.

BbicTparBaTh pa3BépHYThble NMCbMEHHbIe U YCTHbIEe OTBETHI C ONOPOH Ha HUHPOPMALHIO U3
y4yeOHHKaA U CIIPAaBOYHbIX MaTepHaJIOB, FPAaMOTHO HCI0/1b30BaTh U3y4YeHHbIN NOHATUHHBINA
anmapar Kypca XMMUHU

Tema 3. KosinyecTBeHHbIE
OTHOIIeHMS B XuMuH (34)

KosinuecTBo BelectBa. MoJsib. MoJsisipHas Macca. 3aKOH
ABorazipo. MosisipHbI# 06'bE€M ra30B. PacdyeTsl 10 XUMHUYECKOH
dopmyuie. PacyeTbl MacCcOBOH A0JIM XUMUYECKOTO 3JIEMEHTA B
COeIMHEHWH, KOJIMYeCTBa BEIIECTBA, MOJIIPHOM MacChl.
Pac4yéTel 10 XMMHUYeCKUM YpaBHEHUSAM.

JleMoHCcTpanua:

- 06pa3Lbl BeLeCTB KOJIMYECTBOM OZUH MOJIb

Beruucnenus:

-pacuet o ¢popmy.Jie ¥ 10 XUMHUYECKOMY YPaBHEHHUIO

PacKpbIBaTb CMBIC/ U3y4aeMbIX MOHATHH U IPUMEHSITb 3TH MTOHSTHS, @ TAKXKE U3yUYeHHbIe
3aKOHBI U TEOPUH [IJIsl pellleHUsI pacYETHBIX 33/1a4 C IOMOLIbI0 IIeJjarora.

BBIYMC/IATH MOJISIPHYIO MaccCy BelleCcTB; KOJIMYECTBO BEIIeCTBa, 00 bEM ra3a, Maccy BellecTBa C
oTopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOUTE PACUETHI 10 YpABHEHUSIM XUMHUYECKUX peaKIMi C OIOpoH Ha o6pa3ell, aJlfOPUTM
y4eOHBIX IeICTBUI: KOJIMYECTBA, 06'bEMa, MacChl BEIECTBA 10 U3BECTHOMY KOJIMYECTBY,
00'bEMY, Macce peareHToB UJIM MPOAYKTOB peaKLI1H.

BricTpanBaTh pa3BépHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C OIOPOX Ha HHPOPMAIHIO U3
y4eOHHUKA U CIPABOYHBIX MaTEPHUAJIOB, FPAMOTHO UCIOJb30BAaTh U3yYeHHbIN NOHATUHHBIN
amnmapar Kypca XMMHUU C TIOMOLIbIO NeJjarora.

Paspgen 3. [lepuoanyeckuii 3akoH U Ilepuoaudeckas cucteMa XMMHYeCKUX 371eMeHTOB /l. . MeHAe1eeBa.
CtpoeHue aTOMOB. XMMHYeCKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTEJ/IbHBIE peakuuM (15 4)

Tema 4. CtpoeHue aTtoma.
Nepuoanuyecknii 3aKoH n
Mepuogunyeckas cucrema
XMMUYECKUX 3/1eMEHTOB

A. N. MeHnpeneesa. (7 1)

[lepBble KJacCUPUKAIMK ~ XUMHYECKUX
3jieMeHTOB. [loHATHEe O Trpynmax CXOJHBIX 3JIEMEHTOB
(mesi0uHbIe W 1LEJI0YHO3eMeJIbHble MeTaslJbl, IaJIoOTeHbl,
WHEPTHble Trasbl). JseMmeHmMbl, Komopwvle 06pazyrom
amg@pomepHble okcudbl U 2udpoKcUdbL.
[lepuoauyeckuit 3akoH. I[lepuoguyeckas
XUMHYECKUX 3JIEMEHTOB . 1. Menpeneena.

KopoTkonepuoaHas v d1uHHonepuodHasi GpopMbl

INONBITKH

cucrema

PackpbIBaTb CMbICJ/I IEPUOJUYECKOT0 3aKOHA 110/}, PyKOBO/ICTBOM IeJiarora.

[ToHMMaTb CylLleCTBOBAaHHE EPHOUYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX 3/IEMEHTOB
(M3MeHeHHe paJJUyCcOB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX COEAMHEHUH OT
M0JI0XKEeHUSI B TepHOANYECKON CHCTEeMe U CTPOEHUs aTOMa C UCII0Ib30BaHUEM CXeM U TabJIuIL,

YcTaHaBJIMBaTD CBSI3b MEX/Y IT0JIO)KEHUEM 3JIeMeHTa B IEPUOJUIECKON CUCTEME U CTPOEHHEM
ero atoma (cocTaB U 3aps/ A/pa, obliee YUC/I0 3JTEKTPOHOB U pacnpe/ie/ieHue Ux no
3JIEKTPOHHBIM CJI05IM) 110 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEHEHHs CBOMCTB 3JIEMEHTOB U UX COEJUHEHUH 10 IPyNIaM U
nepuojam [leproyecKoi CHUCTEMBI C TIOMOILBIO NeJarora.
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[leproanvecKol CHUCTEMBI
U. Mengpeneesa. [lepuogpl u rpynnsl. PU3ndyeckuil cMbICa
HOMEpOB IIepHojia M TpPYIIbI

XUMUYECKUX 3JieMeHTOB /.

NOpPAJKOBOIO HOMepa,
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX ffiep. M3omonel
JnexTpoHbl. CTpoeHHe 3/IeKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xuUMHYecKuUX 3jeMeHTOB [lepuoaudeckoi
cuctembl /I u. MeHpeneeBa.  XapaKTepUCTHKA

XMMHUYECKOTO0  3JIeMeHTAa TII0 ero IOJIOKEHUI0 B
[lepuopnueckoii cucteme /. U. MeHieneeBa.

3axkoHomepHOoCcmu  u3MeHeHusi  paduyca  amMoMo8
XUMUYECKUX 3/1eMeHmos, MEMAAAu4eckux u

Hememanaau4eckux ceolicme no epynnam u nepuooam.
3Hauenue Ilepuoduueckozo 3axkoHa u Ilepuoduueckolii
cucmeMbl XUMUYECKUX 3/1eMeHmos 04151 pa3sumusl HaykKu u
npakmuku. /. U. Mendeseeg — yuéHulii u 2paxc0auuH.
JAemoHcTpauum

KopoTtkonepuosHas u AyiMHHONEpHogHas GopMbl
[leproandeckoi cucTeMbl XUMHUYECKHX 371eMEHTOB

. U. MeHngeseeBa.

O3HaKOMJIeHHE ¢ 00pa3jaMHi MeTa/IJIOB U HEMETAJIJIOB.

Na6opaTtopHble U npakTuyeckue paboTbl
JlabopamopHulii onvim:

B3auMozielicTBHEe THAPOKCHJAA LHMHKA C pacTBOpaMu
KUCJIOT U 1eJiouei

XapaKTepHU30BaTb XMMHUYECKHE 3JIeMEeHThI IePBbIX TPEX NePUO0B, KaIHs, Ka/lbLHUsA 110 UX
noJioxkeHuto B [lepuoguyeckoil cucreme /[l. U. MeHeneeBa.

CnenoBaTb npaBusiaM 6e30nacHOi paboTel B 1aGOpaTOPUU NPH UCNOIb30BAHUHY XMMUYECKOH
nocyZpl M 060py0BaHUSA 110J] KOHTPOJIEM IleJjarora.

BbicTpanBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOX Ha MHOpPMaL Ko U3
y4yeOHHKa U CTIPaBOYHbIX MaTepHasIOB, TPaMOTHO HUCNO0/1b30BaTh U3y4YEHHBIH MOHATUHHBIA
amnmapar Kypca XMMHHU NocJie CTPYKTYPUPOBaHUsA MaTepHasia C UCI0J1b30BaHUEM KJIUILIE.

HWcnosib30BaTh NPU BbINOJHEHUH YYE€OHBIX 33/JlaHUU TEKCThI yYebHUKA TOC/Ie
CTPYKTYPHUPOBaHUsA MaTepHaa, ClipaBoyHble MaTepuaJbl ([lepuoguyeckyro cucteMy
XUMHUYeCKuX 371eMeHTOoB /I. U. MeHesieeBa, TabinIly paCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, 3JIEKTPOXMMUYECKUN P/l HAPSKEHUHM MEeTaJlJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCCleJ0BaTeIbCKON
JlesITeIbHOCTH HAay4YHO-MONYJIIPHYIO JIMTePaTypy XMMUUECKOTr'0 COZep>KaHus, CIpaBOYHbIe
MaTepHuasbl, pecypcbl UHTepHeTa noj pyKoOBOACTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
XuMuyeckasi CBA3b.
OKHCIUTENBHO-
BOCCTAHOBHTEJbHbIE PeaKIUU

(84)

Xummdeckas cBsi3b. KoBaseHTHas (MOIApHAS U HETIOISPHAS)
CBSI3b. DNIeKMPOOmMPUYaAmMenbHOCMb AMOMO8 XUMUYECKUX
onemenmog. VIoHHas cBA3b. Tunvl KpUCMAIIUYECKUX peuemox.
CreneHb Okuc/uTeNBbHO-
BOCCTaHOBUTeJIbHbIE peaKLMHU. [Iponeccsl OKHCIeHUS U

BOCCTaHOBJIeHUS. OKUCIUTENU U BOCCTAHOBUTEJIH.

OKHCJIEHHUA.

JdeMoncTpauuun
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKIUU: TOPEHUE,
PEaKINu Pas3IoKeHNUs, COSTHHCHUS

PackpbIBaTh CMBICIT H3y4aeMBIX TIOHATHUI 110]] PyKOBOJCTBOM II€arora.

OnpenensTh BUJ XUMHYECKOH CBSI3H B COSTMHEHNH C UCIOIB30BaHUEM CXEM.

OnpenesaTh cTeneHb OKMCICHHS XUMUYECKOT0 dJIEMEHTa 110 pOpMyIIe ero COeMHEHHMS C
HCIIOJIb30BAHUEM aITOPHTMA.

OmnpenensTs AIEMEHT (BEIECTBO) — OKHUCIUTENb U DIIEMEHT (BEIIECTBO) — BOCCTAHOBHTEI.

OOBACHSTH CYIHOCTB MPOLIECCOB OKHCIICHHUS 1 BOCCTAHOBJICHUSL.

CocTaBIATh MEKTPOHHBIH OaJlaHC ¢ YU4ETOM YHCNIa OTAAHHBIX ¥ IPHHATHIX DJICKTPOHOB.

CocCTaBiIATh ypaBHEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIILHON PEaKIMH 110 alrOPUTMY pazbopa
OKHCITUTENIbHO-BOCCTAHOBHUTEIHHON PEaKIUu.

Hcnonw3oBaTh IIPU BBITIOJIHCHU U yqeGHbe SallaHI/lI\/'l TEKCThI yl{e61-m1<a ocCJI€ CTPYKTYPUPOBAHUSA

Marepuaa, CllpaBOYHbIe MaTepHalbl (IEPUOJUUECKYIO0 CUCTEMY XMMHUYECKHX 31eMeHToB /[I. M.
MemnneneeBa, TabIHILy paCTBOPIMOCTH KHCIIOT, OCHOBAHUM 1 COJIEH B BOJIE, TIEKTPOXUMHIECKHHN PSI
HaIpsHKEHUI METaJLIOB)
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Paspgeu 2. BaxkHeiilne npeAcTaBUTE/ M HEOPraHWYeCKUX BelecTs (35 4)

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

Bosayx — cMech rasos. CoctaB Bo3ayxa. Kuciopong —
O30H. Haxoxapenue
dusnyeckue W XHMHYeCKHe

3JIeMEHT MW IPOCTOE BeLIeCTBO.
KHCJIOpOJa B IpHUPOJE,
cBOHcTBA. PeaKjuu ropeHust IPOCTBIX U CJI0XKHBIX BELLECTB.

Tennosoll agpgekm xumuueckoll peakyuu. IK30- H
3H/I0TEpPMHUYECKHe peakuuy, mepMoxumuieckue
ypagHeHus. Tlonstue 06 oxkcujax. CHocoGbl NMOJyYeHHUs
KUCIOpoJa B JIaGOpAaTOPUM U NPOMBIIJIEHHOCTH.

npUMeHeHHe KpYroBOpOT KHCJOpOZAA B
npupoze. TonanBo: yrosib U MeTaH. 3arpsisHeHue BO3/yXa,

Kucjaopoza.

ycuJieHHe TapHUKOBOTo 3¢ deKTa, pa3pyLieHHe 030HOBOI'0
ciosl.

Bozopos — asieMeHT U pocToe BelecTBO. HaxoxaeHue
BO/IOPO/A B IpUpo/e, GU3NYecKre U XUMUYECKHe CBOMCTBA
(Ha npuMepe B3aUMOJEUCTBUA C
OKCH/IaM{ MEeTaJlJIOB), IPUMEHEHUE, CROCOOLI NOYHEHUs.
[TonaTue o kucjaotax KucaoTsl 1 cosu.

HeMeTa/lJlaMUu U

AemoHcTpauuun

B3aumogericTBue docdopa, cepbl U KeJie3a C KUCJI0POLOM
(BO3MOXKHO MCNOJIb30BaHNE BU/IE0OTBITOB).
OnpejesieHue cojiepKaHusl KUCJA0pO/ia B BO3AyXeE.
OnbITHL, IeMOHCTPUPYIOILLHE YCI0BUSl BOBHUKHOBEHUS U
NpeKpaleHus TOpeHHUs.

Na6opaTopHble U NpakTUYeckue pabotbl

JlabopamopHulii onvim:

0O3HaKoMJIeHHEe C 06pa3aMu OKCHU/IOB.

IIpakmuyeckas paboma:

Ne 4. [TonyyeHue KUCI0PO/a, U3yYeHHUE ero CBOUCTB.
[Ipaktuueckas padota NeS. [Tomydenne Bomopoa u U3ydeHue
€ro CBOMCTB.

Botuucnenusa
— MOJIEKYJIIPHOM Macchl KUCIOPO/ia U 030Ha Ha
OCHOBAaHHWH aTOMHOM MacChl XAMHUYECKOTO0 3/IeMeHTa

PackpbIBaTb CMbIC/I U3y4YaeMbIX TOHATUH U IPUMEHATb 3TH NOHATHUSA NPU ONIMCAHUU CBOMCTB
BelleCTB U UX peBpallleHUH C UCN0/Ib30BaHUEM OIIOPHBIX CJIOB U KJIHLIE.

XapaKkTepHu30BaTh (ONUCBIBATB)C ONOPOLL HA NAAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUEe U XU-MUUECKHE CBOUCTBA KUCI0PO/a, CIIOCOOBI €ro MOTYIEHHUS,
NpUMeHeHMe U 3HaUueHHe B IPUPO/ie U )KU3HU YesI0BEKA.

CpaBHUBATb PeaKIM1 FOPEHUs U Me/lJIEHHOTO OKHCJIEHHUS C IPe/IBapUTEIbHBIM 06CyKIeHUEM
napaMeTpoB CPaBHEHHUSI.

Co6upaTh NpuGOPHI AJIs MOJyYeHHUs KUCJI0POoia (BBITECHEHHEM BOJIbl M BO3/1yXa).

Pacro3HaBaTh ONBITHBIM IYTEM KHUCJIOPO/ N0/ KOHTPOJIEM IIe/iarora.

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHHsI GOPMY.JI BELeCTB, MOJIEKYISPHBIX
yPaBHEHHUH XUMUYECKHX PeaKLUH C yyacTHEM KUCI0pOoJa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO0JIeM, CBA3aHHBIX C 3arps3HEeHHEM BO3/yXa.

CrienoBaTh MpaBuUiaM 6€30MacHON paboThI B 1a60paTOPUH IPH UCII0JIb30BAHUH XUMUYECKOH
HoCcyAbl U 060py/JOBaHUA 10/, KOHTPOJIEM [1e[Jarora, a TakxKe NpaBU/IaM 00palleHHs ¢
rOpPIOYMMHU Bell|eCTBAMH B ObITY.

[11aHUPOBATD U OCYILECTBJIATh HA NPAKTHKE XUMUYECKHEe 3KCIEPUMEHTBI, TIPOBOJUTD
Hab6J1I0/ieHus, leJ1aTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIepy-MeHTa 110/, PyKOBO/CTBOM IleJjarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymIe.
Hcnosib30BaTh NpH BbIITOJTHEHUH yUe6HBIX 3a/laHUH U B IIPOLecce HUCCIe0BaTelbCKOM
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATYPYy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 0 pyKOBOCTBOM Ilefarora.

BbicTpanBaTh pa3BépHyThble MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA HHPOPMALHIO U3
y4eOHUKa U CIPaBOYHBIX MaTe-
pPHaJIOB C ONIOPOH Ha MJIaH, TPAMOTHO UCI0JIb30BaTh U3y4YeHHbIH MOHATHIHBIHN annapaT Kypca
XHMUHU

Tema 7. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. Ctpoenue. Mosekybl. Qusuveckue
ceoticmea 80dbl. Boda kak pacmeopumeb. PacTBOPBHL.

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATUHN U NMPUMEHATDb 3TH NIOHATUSA NIPU OITUCAHUHN CBOMCTB
BeleCTB U UX npeBpaLueHm?I C IoMoOlbIO nmeaarora.
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(54)

Ilonsimue o pacmeopumocmu sewjecms & sode. [lonsimue o
HACbIUJeHHbIX U HEeHACbIWeHHbIX pacmgopax. MaccoBas 101
BelllecTBa B pacTBope. PacyeT MaccoBO# Z0J1M BelleCTBa B
pacTBope (MpoLeHTHasA KOHILEHTPaIHsi).

Xumuueckue ceolicmea 600bl (pasnosceHue, peakyuu c
HampueM, okcudoM Kaavyus, okcudom cepbutlV [loHsamue 06
ocHosaHusiX. Posb pacmeopoe & npupode U 8 XHCUSHU
yenosexka. Kpyzosopom eodel 6 npupode. 3arpsi3HeHHe
NPUPOAHBIX BoJ. OXpaHa ¥ 04MCTKA IPUPOAHBIX BOJ,.

[AemoHcTpauum

JJ1EKTPOJIN3 BOJIbl; CUHTE3 BO/IbI; B3aUMO/JEHCTBHE BOJBI C
MeTassiamMu (Na, Ca) (BO3MOXKHO UCNOJIb30BAaHUE
BHU/leOMaTepHUasIoB).

PacTBopeHue BellecTB € pa3JIMYHON PacTBOPHUMOCTEIO.
HccnenoBanue pacTBOPOB KUCJIOT U 1jeJI0YeH C TOMOLIbI0
WHAUKATOPOB.

NabopaTopHble 1 NpakTUYeckue pabotbl
Ilpakmuyueckas paboma:

Ne 6. [IpuroToBJIeHHe PACTBOPOB C Ollpe/ie/IEHHON
MaccoBOH Jl0J1ell paCTBOPEHHOTrO0 BelllecTBa.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PAaCTBOPUTEJIS B
NPUPOJAHBIX IPOLECCAX C ONOPOH Ha NJIaH U CXEMY.

CocCTaBJIsITh YpaBHEHUS XUMUYECKHX PEAKLUHI C y4acTHEM BOJbI C OIOPOM Ha CXEMY.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO6JIeM, CBA3AHHBIX C 3arpsi3HEHHEM IPUPOJHBIX BOJ,
CrocoGbl OYHUCTKU BOJbI OT IPUMeCe, MephI 110 OXpaHe BOJ| OT 3arpsi3HEHUs 110CIIe
Npe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

[11aHUPOBATD U OCYILECTBJIATh HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTHI, IPOBOAUTH
Hab6JII0/ieHUs, Jie/1aTh Bbl-
BO/IbI 10 pe3yJ/IbTaTaM 3KCIIEPUMEHTA [0/ KOHTPOJIEM e/Iarora, C UCIoJb30BaHUEM KIIMLIE.

CiieoBaTh MpaBUiaM 6€30MacHOM paboThl B 1a60PaTOPUH IPH UCIOJIb30BAHUU XUMUYECKOUN
NOoCy/bl M 060py,0BaHUs [10J] KOHTPOJIEM IeJjarora.

[IpoBOAUTH BEIYMCJIEHUS C IPUMEHEHHEM MTOHATHS «MaccoBasi Z0J1s1 BEL|ECTBA B paCTBOPE» C
onopoi Ha GOpPMYJIbL

Hcnonb30BaTh NPH BbINOJHEHUHU yyeGHBIX 3aldaHUH U B IPOLIECCe UCCIe[0BATEIbCKON
JleATeJIbHOCTH Hay4YHO-IIOMYJIAPHYIO JIUTEPATYPY XMMHUYECKOTI'0 COZepXaHUs, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa 1o/, pyKoBOACTBOM learora.

BbicTpanBaTh pa3BEpHyThle NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMALUIO U3
y4yeOHHKa U CNIPaBOYHbIX MaTepHaJIOB, TPAaMOTHO MCII0/1b30BaTh U3yYeHHbIN NOHATUHHBINA
anmnapar Kypca XMMHUHU N0CJIe peJiBapUTEIbHOTO CTPYKTYPUPOBaHUSA MaTepHaa.

Tema 8. d1eKTpo/IMTHYECKAA
Aucconmanusa. XuMuyeckue
peaknuu B pacTBOpax

(54)

Teopust
DIIeKTpOIUTHYECKAs

INEKTPOTUTUICCKON IMCCOIHAIUH.

JIUCCOLUALINS. DIEeKTPOIUTHI u

HEINeKTPOIUThL. KaTnoHBI, aHHOHBL. Mexanusm duccoyuayuu
6ewecms ¢ pasiuuHbIMU 6UOAMU Xumudeckol ceasu. lonamue
ocmenenu ouccoyuayuy. CUITbHBIE U CIIa0bIe YIIEKTPOJIUTHI.
Peakuun moHHOTO OOMeHa. YCIIOBHS MPOTEKAHUs peaKiuit
HOHHOro oOMeHa 710 KoHIa. [TonHble U COKpaIIEHHBIE HOHHBIE

ypaBHeHHUs peakuuil. XuUMUUecKHe CBOMCTBAa  KHCIOT,

OCHOBaHHM H CcONei B CBETE TMPEICTABICHUA 00

JNIEKTPOIUTHYECKOH Arcconuanun. KauecTBeHHbIE peakIny Ha

KaTHOHbI W AaHWOHBI: HOHBI XJIOPpUI-, 6p0MI/I,II', noaua-,

cynbdar-, kapOoHaT-, CHITUKAT-, pocdar- aHMOHBI; THIPOKCHI-
HOHBI; KAaTHOHBI

Kemesa (2+) m (3+), menu (2+), MMHKA, TPUCYTCTBYIOIIHE B

aMMOHMs, MarHuvs, KaJlblius, aJIFOMUHMHA,

BOJHBIX pacTBOpax.

PackpbIBaTb CMbIC/ U3y4aeMbIX MOHATHH, @ TAK)XKe CMBIC/I TEOPUH 3JIEKTPOJTUTHYECKOH
JIMCCOLIMALIMH C OTIOPOM Ha CXeMBL.

O6BbACHATD NPUYUHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX PaCTBOPOB C NOMOIIbIO IeJjarora.
CocTaBJIsITh ypaBHEHUS AUCCOLMALIMY KHCJIOT, IieJI04el U cosiel, ToTHbIe U COKpalléHHbIe
HMOHHBIE yPaBHEHUS XUMHYECKUX peaKI[Mi NOHHOI0 0GMeHa.

[ly1aHMpPOBATE M OCYIECTBIIATh Ha IPAKTHKE XMMUY€ECKHe 3KCIIepUMEHThI, TPOBOJUTH
Hab6JII0IeHHs], ZieJlaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMeHTa I0cJIe peiBapuTelbHOU
paboThI.

CnefoBaTh NpaBUaM 6e30MacHOMN paboThl B 1a60paTOPUKM P UCN0JIb30BaHUM XUMUYECKOMN
NoCyZbl M 060py0BaHUs 10J] KOHTPOJIEM ITeJjarora.

[Ipou3BOAUTE BBIUUCIEHUS 10 XUMHUYECKHUM YPaBHEHUSIM.

BbicTpanBaTh pa3BEépPHYThIE NMCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HHPOPMALUIO U3
y4eOHHKaA U CIPaBOYHbIX MAaT€pPHAJIOB, TPAaMOTHO UCI0J1b30BaTh U3yYEHHBIH MOHATUHHBINA
anmnapar Kypca XMMUHU N0CJIe peJBapUTENbHOT0 CTPYKTYPUPOBAHUS MaTepHaia.

Hcnonb30BaTh NpHY BEINOJHEHUH yYeOHBIX 33ZlaHUH U B IPOLIeCCe UCCIeJ0BATENbCKON
JleATeIbHOCTH HAYYHO-TIONY/ISIPHYIO INTEPATYPY XMMUYECKOT'0 COZIePXKaHUS, CIPaBOYHbIE
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JeMoHCTpauumu

JJieKTpUYeckast IpOBOJUMOCTb PAaCTBOPOB BelleCTB;
JIBIDKeHMe HOHOB B 3/IEKTPUYECKOM I0JIe.

OnBITHI, UITIOCTPUPYIOLIYE TPU3HAKHU IPOTEKaHHUs
peakL i HOHHOTO OGMeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopamopHblil onbim:

Peakijuy HOHHOTr0 06MeHa B pacTBOpax 3J1eKTPOJIUTOB:
cyabdara meau (1) u ménoun, kap6oHaTa HATpUA U
COJITHOM KHMCJIOTBI, peaKLusl HeUTPaIN3aLuH1 MeXAy
TUAPOKCUAOM KaJlusl U COJITHOW KUCJIOTOM.
Bouryucaenus

— 110 ypaBHEHHUSAM XUMHUYECKUX PeaKLUi

MaTepuasbl, pecypcbl UHTepHeTa Mocjie KOHCYJIbTallMK C Iejarorom

TeMma 9. OCHOBHBI€E KJIACChI
HeopraHu4YecKux
coeUHEHUH

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHUH.

Okcuppbl: cocTas, kjaaccudukanus (0CHO8HbIe, KUCA0MHbLeE,
amgpomepHble, Hecos1e06pazyrowjue Ha npuMepe okcuoa
yenepoda Il u okcuda azoma Il), HomeHkaaTypa I[loayyeHue u
XUMHUYECKHe CBOMCTBA OKCUAOB (B3aUMOJIENCTBHUE C
BOJIOH, KHUCJIOTAMH, LIEJI0YaMHu ).

OcHOBaHUSs: COCTaB, Kiaccubukanus (1eJ04u U
HepacTBOpPUMbIe OCHOBaHUs ), HOMEHKJIATYpPa, pusnyeckre
Y XUMHUYeCKHe CBOHUCTBA (B3aMMOJEHCTBHE C OKCHJAMU
HEMeTaJIOB, KUCJIOTAMH, COJISIMU), CROCO6bI NO1Y4eHUS.
Kucnorsl: coctas, kJaccupukanusi, HOMEHKIATYPa,
dusnyeckre U XMMHUYeCKHe CBOMCTBA (B3aUMoJelcTBHeE C
MeTaJlJlaMH, OCHOBHBIMU OKCH/AMH, OCHOBaHHUSIMH,
COJIIMH Ha IpUMepe COJITHOU U CEPHOU KUCJIOT), Cnocobbl
noay4eHusi. Psiy ak THBHOCTH MeTaJLJIOB.

Couu (cpe/iHMe): HOMEHKJIATYPa, CIOCOObI MOJIyYeHus,
B3aMMO/IeHMCTBHE COJIeH C MeTa/lJIaMU, KUCJIOTaMH,
1eJI09aMH U COJISIMU.

'eHeTHYecKast CBSI3b MEX/Y KJI1acCAMH HEOPTAaHUYECKUX
coeuHeHU. ['eHeTHYecKue psafbl. [IoHssmue 06
am@pomepHbIx 2udpokcudax (Ha npumepe UUHKA U
AAIMUHUSL): XUuMuYecKkue ceolicmea ezaumodeticmsue ¢
KUC/0mamu U we/s04amu, pas/10xceHue npu HazpesaHuu.

AemoHcTpauumn

06pa3sibl HeOpraHMYeCKUX BelleCTB pa3/JIMUHbIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA,0M
meau(Il).

Peakuus HedTpanusanuu.
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OrnpeiesieHHe OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COSTUHEHHH 110 Ma0IIoHy.
CocraBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSANHEHHI HAa OCHOBE
OTIpeeNeHNSI.

CocraBienne GopMys1 OCHOBHBIX KIIACCOB HEOPTaHWYECKHX COSIMHEHHI U Ha3bIBaHHE UX IO
MEXIyHapOIHON U TPUBUAIEHON HOMEHKIIAType C NCIIOIb30BaHHEM OINPEeIeHNs M TaOIHIIbI
pPacTBOPUMOCTH.

KnaccudunupoBanue U3y4aeMbIX BEIIECTB 10 COCTaBY M C60UCMBAM C OTIOPON Ha OIpeieIeHus,
CXEMBI 1 TaOJIHILy pACTBOPUMOCTH.

CocraBieHne TaOJINIBI TeHETUYECKUX PSAIOB U cXeMbl «I eHeTHueckast B3aHMOCBSI3b OCHOBHBIX
KJIACCOB HEOPTAaHWYECKUX COCTHHEHUI MO PyKOBOACTBOM II€arora.

IIporrosupoBanue CBOWCTB BELIECTB HA OCHOBE OOIINX XUMUYECKHUX CBOMCTB M3yUYEHHBIX KIIACCOB,
IPYII BEIECTB, K KOTOPHIM OHH OTHOCATCS C UCIOJIb30BaHUEM cXeMbl «[ eHeTHueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COeTUHEHHI» 0] pyKOBOACTBOM II€Jarora.

CocraBieHue MOJICKYJISIPHBIX YPaBHEHUH peakiyii, WITFOCTPUPYIOIIKUX XUMUYECKUE CBOHCTBA
U3Y4EHHBIX KJIACCOB U CNOCOObI NOMyHeHls BEECTB N3YUEHHBIX KJIaCCOB, IPYIII, a TAKKe
MOATBEPIKAAIOIIIX TeHETHIECKYIO B3aUMOCBS3b MEXKIY HUMH, C OTIOPOi Ha BepOabHYIO CXEMY B
KauyecTBE 3pUTENILHON OTOPBHI.

CocTaBieHre MOJNEKYIIPHBIX YPAaBHEHHH PeakInii o CXeMaM C IpeIBaPUTEIBHBIM 00CYXKICHUEM
BBIOOpA Pearupyronux BeI[ecTB.

Beruncnenue no ypaBHeHHSIM XHMHYECKUX PeaKlnii KoiandecTBa, 00bEMa, MacChl BEIECTBa 10
KOJIMYECTBY, 00BEMY, Macce peareHTOB WM NMPOILYKTOB PEAKIMHU 110 AJITOPHTMY.

[TnaHupoBaHue ¥ OCYIIECTBICHUE HA IPAKTHKE XMMHYECKOTO SKCIIEPUMEHTA M HAOII0ICHHS 110
PYKOBOJICTBOM yUHTEJIS.

DopmynpoBaHUE BBIBOIOB MO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCI0JIF30BAaHUEM OMOPHBIX CIIOB.
DopmynrpoBaHUE C TOMOIIBIO TTEIArora M BEINOJIHEHNE paBmII 6e30macHoi paboTs B TabopaTopun
TIPH UCTIOIB30BAHAN XUMHUIECKOH TIOCY B! 1 000pYHOBAHHSI.

Hcrionp30oBaHue MpH BHIIOJIHEHNH YIeOHbIX 3a1aHA U B IIPOLIECCE UCCIISIOBATENBCKO AesTeIFHOCTH

Hay4YHO-TIOIYJISIPHOM JUTEpaTypbl XUMHUYECKOTO COZIEPXKAHUS, CIPAaBOYHbIE MaTepHAIIbl, PECYPCHI
HHTepHeTa, ocylecTBICHHE BEIOOpa 0] PYKOBOACTBOM HAaCTaBHHKA.




BbiTecHeHMe oiHOT0 MeTaslja JPYyTrUM U3 pacTBOpa COJIH.

NabopatopHble 1 npakTUYeckue pabotbl
Jla6opamopHbie onbimbol:

B3anMogeiicTBYe KUC/IOT C MeTalJIaMu.

[TonydyeHne HepacCTBOPUMBIX OCHOBAaHHM.
B3anMogelicTBHe HepacTBOPUMBIX OCHOBAaHHM C
KHCJIOTaMH.

Paznoxenue rugpokcuga menu(ll) mpu HarpeBaHuy.
Ilpakmuyeckas paboma:

Ne 7. PelieHue 3KCliepUMeHTa/IbHBIX 3a/a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX COeJUHEHUI».

BbiqucneHusi
— 10 ypaBHEHUAM XUMHYECKUX peaKL[PII:I

BeicTpanBanue pa3BEPHYTHIX MMCHMEHHBIX H YCTHBIX OTBETOB C ONMOPOH Ha MHPOPMAIHIO U3
yueOHHKA U CIIPAaBOYHBIX MaTepPHUaJIOB, IPAMOTHOE HCIOJIb30BAaHUE H3YUYEHHOTO MOHATHHHOTO
anmapara Kypca XHMMHUH C HCIOJIb30BaHHEM IUIaHa, ONOPHBIX CJIOB, aITOPUTMA.

Paspen 3. Bewectso n xmumuyeckue

peakuum, 44

Tema 10. Xumunueckume peakumu.
OcHOBHble 3aKOHOMEPHOCTH
XUMUYECKUX peaKuuii (4u)

Ionsmue o CKopocmu XUMUYECKOLL peaxkyuu. @akmopbl,
eusowue Ha CKopocmo XUMUYECKOU peaxkyuu. Tlonusmue o
COMOCEHHbIX U 2eMEPOCEHHbIX peaKyusix. Tlonsamue 06

06pamwwblx u Heo6pamuMb1x XUMUYECKUX  peaKyusix.
Tlonsmue o XUMUYECKOM paesrHoeecuu. CM@W@HH@
XUMUHYECKO20  pABHOBECUSL. CDLZKmOpbl, sauAwowiue Ha

CKOpOCMb XUMUYECKOU peakyuu U NOI0JNCEHUe XUMULECKO20
pasnosecus. Knaccuguxayua xumuueckux peaxyuii no

PAaA3HbIM OCHOBAHUSM.

PackpbIBaTh CMBICIT H3yJaeMbIX IOHATHH U IPUMEHATH 3TU MOHSITHUS IPH OIHMCAHUH CBONCTB BEIIECTB U

HX IpeBpaIleHUH.

KrnaccuduiupoBaTs XMMHYIECKHE PEAKIUU IO PA3THIHBIM IIPH3HAKAM.

Y cTaHaBIMBATh 3aBUCHMOCTh CKOPOCTH XUMUYECKOH PEAaKIH OT PA3INIHBIX (PAKTOPOB MO

PYKOBOJCTBOM YUHTEIIS.

[Tporao3upoBaTh BOZMOKHOCTH MPOTEKAHHS XMMHYECKUX IIPEBPALICHIH B Pa3JIMYHBIX YCIOBUSIX MOCIE

TIpeIBapUTEIILHON paboTHI.

DnpenensiTe OKUCIUTENb U BoccTaHOBUTENb B OBP.

CocTaBIsATh SJIEKTPOHHBIN OallaHC PeaKIIHy.

[Ipon3BOANTE BEIYUCIICHNS IO XUMIYECKAM YPAaBHEHHSM TI0 aTOPHTMY.

BrICTpanBaTh pa3BEPHYTHIE MMCHMEHHBIE H YCTHBIE OTBETHI C OTIOPOii Ha MHOPMAINIO N3 yIeOHUKA I

CIPaBOYHBIX MaTEPHAIOB, TPAMOTHO MCIIOIb30BATh N3yIEHHBIN MOHATHHHBIN anapaT Kypca XHMUH

TIOCJIe TIPEeIBAPUTEIHFHOTO CTPYKTYPUPOBAaHHS MaTepHaa.

Vcrionp30BaTh MY BBITOIHEHUH YYeOHBIX 3aJJaHUH U B TIPOLIECCE MCCIIeA0BATENbCKON IEITEbHOCTH

Hay4YHO-MIOIYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COJIEP KaHMsl, CIIPABOUHBIE MaTepHaJbl, PECypChl

HuTepHeTa nocie KOHCYNbTalluu C IeJaroroM.

PacKkpbIBaTh CMBICI U3Y4aeMbIX ITOHATHH, a TAKXKe CMBICI TEOPUHU IEKTPOIUTUIECKOH AUCCOLUALIIN C

ONOpOM Ha CXEMBI.

DOBACHAT MPUYUHBI IEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB € TOMOIIBIO MEarora.
CocTaBiATh ypaBHEHHs! JUCCOLMALIUY KUCIIOT, LeJI04el U colleil, IOJIHbIe U COKpaIllEHHbIE HOHHbIE
YpaBHEHUsI XUMHYECKHUX PEaKIMil HOHHOTO OOMeHa.

[T1aHMpOBATh U OCYIIECTBIISATH Ha MPAKTHKE XUMHYECKHE SKCIIEPUMEHTBI, IPOBOJIUTH HAOIIOICHUS,
JIeTaTh BBIBOJBI IO pe3yIbTaTaM SKCIICPHMEHTA MOCIIe IPEeIBAPUTEILHON padoThL.

CrnemoBaTh npasmiaM 6e30macHO paboTHI B TaOOPATOPHH IIPH UCTIONB30BAHINH XHMUYECKOH ITOCYIBI 1
0060py10BaHUS MO KOHTPOJIEM Iearora.

[Ipon3BOANTE BEIYMCIICHAS IO XUMHYECKIM YPaBHEHHSIM.

BrICTpanBaTh pa3BEPHYTHIC MUCEMEHHbIC M YCTHBIC OTBETHI C OMOPOil Ha MH(OPMAILHIO U3 YUeOHHKA 1
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CIIPaBOYHBIX MaTEPHANIOB, IPAMOTHO HUCIIOIb30BATh N3YUEHHBII MOHATHHHBIN anmapaT Kypca XUMHU
TOCJIe MPEIBAPUTENBHOTO CTPYKTYPUPOBAHUS MaTepuaa.

Vcrionp30BaTh IpH BBITOIHEHUHN YIEOHBIX 3a/JaHUH U B IIPOIECCE UCCIIEeN0BATENbCKON eI TeTbHOCTH
HAY4YHO-IIOIYJISIPHYIO JINTEPATYPy XUMHUECKOTO COJIEPAKAHUS, CIIPABOYHBIE MaTEPHAIIBI, PECYPChI
HuTepHeTa nocie KOHCYNbTallUU C IEJaroroM

9 KVIACC

(2 4 B HEnemto0, Bcero 68 4)

MpumepHble Tembl,
pacKpbiBalowme AaHHbIN pasgen
nporpammbi,

M KOMYECTBO YacoB, 0OTBOAUMOE
Ha MX usyyeHue

OcHoBHOe coaeprKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuatowmxca

Pasge 1. BemecTBo M XMMHUYecKue peaknuu (10y)
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IloBTOpEHUE U yriyG/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Iepuoauueckuii 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX
anemenToB Jl. 1. Menneneea. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOJIOB, KaKs, KaJIBIUS U UX
COEIMHEHHH B COOTBETCTBHH C IOJIOKCHUEM IJIEMEHTOB B
MIEPHOIMIECKON CHCTEME U CTPOSHHUEM HX aTOMOB.
Knaccuduxanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BELIECTB
(MexIyHapoIHas U TpPUBUANIBHASA). XUMHYECKUE CBOWCTBA
BEILIECTB, OTHOCSAIINXCS K Pa3INUHbIM KJlaccaM
HEOpraHWYeCKUX coeAuHeHul. ['eHeTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIEI
KPUCTAUINYECKUX PEHMIETOK. 3aucumMocmy c8oUCmE 6eujecme
OM UX CMpPOEHUSL.

XuMHYecKre peaKkuy. KIacCH(PHUKAMSI XUMIIECKUX PeaKIui
10 Pa3INIHBIM OCHOBAHHSM.

Teopust aMEeKTPOTUTUYECKON TUCCOLUALIIHT

JleMOoHCTpauuu

1. Mogeiu KpUCTaIJINYeCKUX PelléTOK HeOpraHU4ecKUx
BelleCTB.

2. KopoTkonepnoaHas 1 JUTMHHOTIEPUOIHAS (POPMBI
[Teproanueckoil CUCTEMBI XUMHUUYECKUX JIEMEHTOB

J. . Menneneesa

IMpakTnyeckas pabora Ne8 «Peakiuym HOHHOTO 0OMeHay
IMpakrnueckas pabota Ne 9 «KauecTBeHHbIE peaKIMU Ha HOHEBI
B pactBope".

KonTposbHas pabota Ne6 «nekTpoiauTndeckas JUCCOLHALUs»

XapaKTepu30BaTb XMMUYeCKHe 3/1eMeHThI ITepBbIX TPEX IePHUO/0B, KaJIus U KaJbLUs 110 UX
noJioxkeHuto B [lepuoguyeckoii cucreme /l. . MeHziesieeBa c onopoii Ha ajJrOpuTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HEOpraHWYeCKHe BellleCTBA U3y4YeHHBIX KJIacCoB € ONIOPOH Ha
cxeMy, TabJIMIy pacCTBOPUMOCTH.

OnuceiBaThb 06111e XUMHUYeCKHe CBOWCTBA BellleCTB Pa3/IMYHbIX KJIacCOB, IOATBEPKAATh
CBOWCTBA NPUMepaMH MOJIEKYJISIPHBIX YpaBHEHUM XUMHUUECKUX PeaKLUI C OIIOPO Ha CXeMY.

OnpezenaTb BUJ XUMHUYECKOU CBAA3H U THUIl KPUCTAJJIMYECKOH PeIIETKH BelleCTBa C ONIOPOH Ha
cxemy.

[IporHosupoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUS N0cJ/Ie peJBapUTETbHOTO
pasbopa.

BeicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI € OIOPOH Ha
nHdopMalHIo U3 yue6HHUKA U CIPAaBOYHBIX MaTepHUaIoB, TPAMOTHO HCI0J1b30BaTh U3yYeHHbIN
MOHATUHHBIN aNnapaT Kypca XUMHUH.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3alaHUH U B ITpoliecce HCCleL0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePaTypy XMMHUUECKOTr0 COAep>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o pyKOBOACTBOM lefarora.

PackpsIBaTh CMBICH TEOPUH TEKTPOIUTHIECKON Arucconuanuy. OOBICHITh MPUIUHBI

3NIEKTPONIPOBOAHOCTH BOJIHBIX PACTBOPOB;

CocTaBIATh ypaBHEHHS AUCCOIMAIIMY KUCIOT U MIET0UeH, OTHBIE U COKPAICHHBIE XHUMUIECKUE

YPaBHEHUS] XUMHYECKUX PEAKIMii HOHHOTO OOMEHa.

Pazzaen 3. HemeTaniibl

U UX cOeAUHeHus (24 1)

Tema 3. O61as
XapaKTepuCTUKa
XHMHUYECKHUX 371eMeHTOB VIIA-
rpynimsbl. ['ajoreHbl

(44)

06111as XapaKTepUCTHUKa rasioreHoB. 0co6eHHOCTH
CTPOEHUS] aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucaeHus. CTpoeHue U pUsnvecKre CBOWCTBA
HPOCTBIX BEIECTB — raJIoreHOB. XUMHUYECKHe CBOHCTBA Ha
npuMepe xJjiopa (B3auMo/ieiCTBHe C MeTa/lJlaMH,
HeMeTa/I/IaMU - BOJOPO/IOM U KUC/IOPOJIOM,
wesao4amu).XiopoBoopo . ConsHas KUCIO0Ta,
XUMHYeCKHe CBOMCTBA, noJ1yveHue, IprMeHeHHe.
KauecTBeHHbIe peaKIUM Ha raJIOTeHUA-UOHBIL. Jelicmeue
X/10pa u X210p0800opoda Ha OP2aHU3M Hen08€eKd.

O6'BACHATD 0611[1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB HEMETAJIJIOB U UX COeIUHEHUH B
npeJies1ax MajblX IEPUOJIOB U IJIaBHBIX HoArpyni [lepuoauyeckoi cucTeMbl XUMUYeCKHUX
3J1EMEHTOB C Y46TOM CTPOEHHS UX AaTOMOB C UCI0JIb30BaHUEM CXEMBI.

XapakTepusoBaTb GU3NYECKHE U XMMUYECKHE CBOMCTBA MPOCTBIX BELECTB rajoreHoB (Ha
npUMepe XJI0pa) U CJOXKHbBIX BellleCTB (XJI0pOBOJ0PO/Ia, XJIOPU/A HATPHs), CIOCOGBI UX
NOJIy4eHUs], IpUMeHEHHUE U 3HaYeHHe B IPUPO/Ie U )KU3HU YesI0BEKA 110CIe
CTPYKTYpHUpOBaHUs MaTepuaJa.

OnpefiensiTh raJoreH|/i-MOHbI B paCTBOPE C UCN0JIb30BaHHUEM TabIHLbI "XapaKTepHble
peakLuy Ha aHUOHBI".

[11aHUPOBATh U OCYIIECTBIIATh HA IPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI, IPOBOAUTD
HaOJII0/IeHNs], JleJIaTh BBIBO/bI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa M0CJ/Ie Ipe/iBapUTeTbHON
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BaxkHel1Me xJI0pU/Abl U UX HAXOX/,eHYe B IPUPOJe.

JeMoOHCTpauumu

BujeomaTepurasbl: raJoreHbl ¥ UX COeAUHEHHS.
O6pa3subl XJIOPUJOB.

JlaGopaTopHble U IpaKTH4YeCKHue paGboThl
JlabopamopHblil onbim:

Pacno3sHaBaHuUe XJI0pU/-MOHOB.

paboThI.

Ciie0BaTh MpaBUiaM 6e30MacHOM paboThI B JIAO0OPATOPUH MPHU UCI0JIb30BAHUH XUMHUYECKON
NOCY/bl U 060PY/L0BaHUS 10/, PYKOBOJCTBOM IeAArora.

BbicTpanBaTh pa3BEépHYThIEe HIUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA MHPOPMALUIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePUaJIOB, TPAMOTHO UCII0JIb30BaTh U3y4YeHHbINA MOHATHUWHBII
anmnapar Kypca XuMHH.

HWcnosib30BaTh NPU BbINOJHEHUH YYe0HbIX 33laHUH U B IPOLECCE UCCIEI0BATENbCKON
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O61as
XapaKTepUCTUKA
XMMHYECKHUX 3/1IeMeHTOB VIA-
rpynimel. Cepa u eé
coeauHeHus (5 4)

0611as XapaKTepPUCTHUKA 3J1eMeHTOB VIA-rpynmel.
Oco6eHHOCTH CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble [IJI1 HUX CTeneHU okucaeHust. CTpoeHue U
¢dusnyecKre cBOMCTBA MPOCTHIX BELUIECTB — KUCJI0POAA U
cephl.

AnnorponHble MOgUUKALIUY KUCJIOPOJA U CEPBI.
XuMuueckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XUMHUYECKHE CBOHCTBA (KUCIOTHbIE U
BOCCTaHOBUTeJIbHBIE). OKCH/IBI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHast KUCJI0Ta, pU3NUeCKHe

Y XMMH4YecKue CBoWcTBa (001Me KaK MpeCTaBUTEIs
KJIacca KUCJIOT U cneliudruiecKre), IpUMeHEeHHe.
CepHHUCTast KUCJIOTA.

Xumuueckue peakyuu, siexcawjue 8 0CHO8e NPOMbIULIEHHO20
cnoco6a noay4eHus cepHotl kucaomol. Coiv cepHOH
KHUCJIOTBI, KayeCTBeHHasl peakLiis Ha Cy/IbdaT-HoH.
Haxorx/ieHue cephbl U eé CoeAUHEHUH B IPUPO/IE.
Xumuueckoe 3azpsi3HeHuUe oKpyrcaroujeti cpedvl
coeduHeHUsIMU cepbl (KUcs0mHble doxHcou, 3a2psi3HeHUe
803dyxa u 8000éM08), cnocobbl e20 npedomapaujeHusl.

JleMOHCTpauumn

Kosnneknuu (BuseomMaTepuasbl): cepa ¥ €€ cCoeINHEHUS.
O6yryinBaHUe caxapa [oJ, eicTBUeM
KOHL€HTPHUPOBAHHOW CEPHOM KUC/IOTBI.

JlabopaTopHble U NpaKTUYeCKHUe paGoThl
JlabopamopHbwie onvimbvl:

O6Hapy:xeHUe cyibdaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCJIOThI C
LIMHKOM. BeruucaeHus

10 YpaBHEHUSIM XUMUYECKHX PeaKIii;

OO'BSCHATDH 0011Ke 3aKOHOMEPHOCTU B U3MEHEHUU CBOUCTB 3J1eMeHTOB VIA-rpynmsl U ux
coeZlMHEeHUH
C y46TOM CTPOEHHUS UX ATOMOB C OIIOPO Ha cxeMy "M3MeHeHUe paZuycoB B OArpymnnax".
XapakTepusoBaThb GpusnyecKue
Y XMMU4YeCKHe CBOHCTBA TPOCTOr0 BEIeCTBa CePbl U eé coeJuHEHUH (CepoBOJIOPO/1a, OKCU/OB
cepbl, CEPHOM KUCJIOTBI, CYJIbGATOB), CMOCOODI UX MOJIyYeHUs], IPUMEHEHHE U 3HaYEHUE
B NIPHUPO/Ie U )KU3HU YeJIOBEKA C OTNIOPOM Ha CXEMY U IJIaH.

OnpefiessiTh HaIM4YKeE Cy/1bPaT-HOHOB B PaCTBOPE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO6JIEeM, CBI3aHHBIX C IepepaboTKOM coeiMHEHUH cepbl
1ocJjIe CTPYKTYPUPOBAHUS MaTepuyaJa.

[l1aHMpPOBATh U OCYLIECTBJSATh HAa MPAKTHKe XUMUYECKHe 3KCIIePUMEHThI, IPOBOAUTD
Hab6J1I0/ieHus, leJIaTh BbIBOJbI 110 pe3yJ/ibTaTaM 3KCIIePUMEeHTa.

CrnesoBaThb npaBuiaM 6€30IacHOM PaboThl B IJAGOPATOPUH IIPU UCTI0/Ib30BAHUH XMMHYECKOH
nocyZbl M1 060pyZ,0BaHUs 0], pYKOBOJCTBOM IeZiarora.

[Ipou3BOAUTE BBIUHUCAEHNS 10 XUMHUYECKHUM YPaBHEHUSAM 110 aJITOPUTMY.

Hcnonb30BaTh NpH BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HUKA, CTIPaBOYHbIE
MaTepuasbl ([leprosuyecKyro cuCTeMYy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenpeneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH Psifi HAaNPsHKeHUH
MeTaJlJIoB).

Hcrosib30BaTh MPU BINOJHEHUH Y4e6-

HBIX 33/JaHUH U B IPOLIECCe UCCIIeI0BATENbCKOH esITeJIbHOCTH HayYHO- Oy IIPHYIO JIUTepaTypy

XUMHUYECKOTO0 COZlep>KaHHus, CIIPaBOYHbIe MaTepHaJbl, pecypcbl MHTepHeTa

110CJIe KOHCYJ/IbTAllUH C [TeZjarorom
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Tema 5. O61as
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeUHEeHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
OcoGeHHOCTH CTPOEHUS AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIE /LIl HUX CTENeHU OKUCIeHUS.

A3oT, pacnpocTpaHeHHe B IpUpoOAe, PU3NYECKUE U
XUMUYeCKHe CBOMCTBA (B3aUMOEHCTBHE C METAJIAMH U
HeMeTaJl/IaMU - KHCJI0OPOZOM U BoZopooM). Kpyrosopot
a3oTa B IPUPOJE.

AMMuak, ero pusndecKue U XUMHUYECKUE CBOMCTBA
(okucIeHHE, OCHOBHBIE CBOWCTBA BOJHOTO PAcTBOPA),
nosayvenue v npruMeHeHue. CoiM aMMOHUS, UX GU3HYECKHe
Y XMMU4YeCKHe CBOHCTBA (pa3JioiKeHHe, B3aMMO/leHcTBHe
Co l1leJI0YaMH), IpMeHeHMe. KayecTBeHHas peakLys Ha
HMOHBI aMMOHHUS.

A30THas KMCJIOTa, eé pusnyecKkre U XMMHUYeCcKre CBOHCTBa
(o61ue KaK MpeACTaBUTESA Ki1acca KUCIOT U
cnenuuyeckre). A30oTHCTast KUCA0Ta. Mcnosb3oBaHue
HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPaIbHBIX
yA0OpeHUH.

Xumuueckoe 3azps3HeHuUe okpyscaroujeti cpedvl
coeduHeHUsIMU azoma (Kuciomuule 00xcou, 3az2psi3HeHue
8030yxa, noyussl U 80006 M08).

docdop, anrompontsvie modupukayuu pocgopa,
dusnyeckre U XUMUYECKHE CBOUCTBA (B3aUMOJENUCTBUE C
MeTa/llIaMH, HeMeTa/UIaMH, KOHYeHMpupo8aHHOU a30mHoll
u cepHoli kucaomamuy).

Okcup pocoopa(V) u pocoopnas kucora, dusudeckue u
XUMUYeCKue CBOMCTBa, NosydyeHue. KayecTBeHHas
peakuus Ha ¢ochaT-HUOHBL.

HUcnonbp3oBanue ¢pocdaToB B KauecTBe MUHEPAIbHBIX
yAo6peHUH. 3arpsisHeHe TPUPOAHBIX BOJOEMOB
docparamu.

JleMoHCTpauumn

Konneknuu: docdop u ux coeAuHEeHUS.

B3auMmo/ielicTBHE KOHLIEHTPUPOBAHHON a30THON KUCJIOTHI
C Me/ibIo.

JlaopaTopHbie U MPpaKTUYeCKHUe paGoThI
JlabopamopHble onbimui:

1. BsauMoelicTBHE CoJieli aMMOHHUS C LET0YbIO.

2. O3HakoMJIeHHE € 06pa3LaMu a30THbIX U pochOpHBIX
yA06peHNH.

Ilpakmuyeckas paboma:

Ne 10. [TonyyeHre aMMHUaKa, U3y4EeHUE ero CBOMUCTB.

OO'BSCHATDH 001KEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTh QU3UYECKHE U XUMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB a30Ta U docdopa u
UX COeIUHEeHUH (aMMHaKa, coJied aMMOHUS, a30THOU KUCJIOThI, HUTPATOB, OKCHU/1A
docdopa(V) u pocdopHoit kucnoTel, pochaToB), c1oco6bl UX MOJSYUYEHUS], IPUMEHEHUE U
3HaueHUe B IPUPO/IE U )KU3HH YeJI0OBEKA C UCI0JIb30BAHHEM CXEMBI.

OnpefensiTb MOHbI aMMOHHs U GochaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM TAGIHILIBI
"XapakTepHble peaKI[M{ HAa KATUOHBI U aHUOHBI".

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX IPO6JIeM, CBA3AHHBIX C HAX0XKAEeHHeM CoeJUHEeHUH
azota u pocdopa B OKpyKalollel cpeje.

[l1aHMPOBATb M OCYLIECTBJIATD HA NPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ110/leHus, ieJIaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIIepU-MeHTa.

CnenoBaTb npaBusiaM 6e30nacHOi paboTel B 1aGOpaTOPUH NPH UCNOIb30BAHUHY XUMHYECKOH
nocyZpl ¥ 060py0BaHUS.

[Ipou3BOJUTE BBIUHUCIEHHUS 10 XUMUYECKUM YPAaBHEHHUSAM.

Hcnonb3oBaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4e6HNKa, CTIPaBOYHbIE
MaTepHaJbl (TepuoUYeCcKyI0 CHCTEMY XMMUYeCKHUX 3s1eMeHTOB /I, V. MeHpiesieeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH PsiJl HANPsHKeHUH
METaJlJIOoB).

Hcnonb30BaTh NpHY BEINOJHEHUH y4eGHBIX 33/JlaHUH U B IPOLiecce UCCIeJ0BaTebCKON
JlesITeJIbHOCTH HAay4YHO-MONYJISIPHYIO JIMTEPATyPy XMMUU€ECKOTr0 COAePKaHus, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa nocjie KOHCYAbTalMHU C IIearoroMm
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Buruuciaenus
— [0 YpaBHEHHUSIM XUMHUY€ECKUX PEAKL UM
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Tema 6. 0611asa xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, assioTponHble Moaudukanuy (rpadut, anmas),
pacnpocTpaHeHue B Ipupoe, Gu3nyecKre U XMMUYECKHe
cBOMcTBA. Aicop6uus. KpyroBopot yriiepozia B Ipupo/e.
Oxcuzbl yriaeposa, ux GusnyecKue U XUMUYECKUE
CBOMCTBA (B3aUMO/IeiCTBHUE C META/JIAMH, HEMETAJLJIAMH,
KOHYeHmMpupoe8aHHOl a30mHoli u cepHoll Kuciomamu), ux
JIEACTBUE HA )KHUBbI€ OPraHU3MbI, N01Iy4YeHuUe

Y IpUMeHeHue. IKo102uydeckue npobaemMbl, C83aHHbIE C
okcudom yzaepoda(lV); ezunomesa 22106a16H020
nomenJieHusi KAUMama; napHUKogwlil sggexm.

YroJsibHasg KMCJIOTA U €€ CoJY, UX PU3NYecKue U
XMMH4YeCKHe CBOWCTBA, no.ly4eHue U IPUMeHeHHe.
KauyecTBeHHas peakuus Ha KapbOHAT-HOHBI.
HcnosvzosaHue kap6oHamos 8 6bimy, MeduyuHe,
NPOMbIWIEHHOCMU, CeNbCKOM X03slicmae.

KpemHuH, ero pusnyeckre 1 XUMHU4eCKHe CBOWCTBA (Ha
npuMepe B3aHMOJIeACTBHUS C MeTa/lJIaMH U HEMeTaJ/lJIaMH),
no/yveHue U npuMeHeHue 8 3/1eKmMpoHUKe.

CoeduHeHust KpeMHusi 8 npupode. O6ujue npedcmagieHusi 06
okcude kpemHus(1V) u kpemHuegoli kucaome. Cusaukamsl, ux
UCno/1b308aHue 8 6bimy, MeduyuUHe, NPOMbIWIEHHOCMU.
Baosic-Heliwiue cmpoume/ibHble MamMepuabl: Kepamuka,
cmek/10, yeMeHm, 6emoH, xces1e306emoH. IIpob.aembl
6e30nacHo20 UCN0.1b308aHUS CMPOUMENbHBIX MAMEPUAI08
8 N0BCEOHEBHOU HCUSHU.

JleMoHCTpauumn

Mojeu KpUCTaIM4eCKUX PeII&TOoK aaMasa, FpaduTa,
MoJIeKy bl QyJlIepeHa.

Ancop61ysi pacTBOPEHHBIX BelleCTB aKTHBUPOBAaHHBIM
yraém. [Ipotusoras.

BupeomMartepuasibl: CUIMKaTHAsI IPOMBIIIIEHHOCTb.
Mogeu MoJieKyJ1 OpraHM4YeCcKHX Bell|eCTB.

JlaopaTopHbie U MPpaKTUYeCKHUe paGoThI
JlabopamopHulii onvim:

KadecTBeHHas peakliisi Ha KapbOHAT-UOH.
IIpakmuyueckue pabombi:

Ne 11. [TonyyeHue yII€KUCIOTO ra3a v U3yyeHue ero
CBOMCTB.

Ne 12. PemteHue skcnepuMeHTaJ/IbHbIX 3a/ia4 [10 TeMe
«HemeTanabi».

Buruuciaenus
I10 YpaBHEHUAM XUMHUYIECKHX peaKLU/Iﬁ
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OO'BSCHATDH 0011Me 3aKOHOMEPHOCTU B U3MEHEHUU CBOUCTB 3J1eMeHTOB [VA-rpynmne! U ux
CoeJMHEHUH C Y4ETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA POCTHIX BELLECTB YI/IEpOia U
KpEMHHUS U UX COeJUHEHUH (OKCHU/IOB YTJIepo/a, yroJbHON KUCI0ThI, KApOOHATOB, OKCH/IA
KpEeMHHUS, KDEMHUEBOU KUCIOTHI, CHIIMKATOB), CIOCOGHI UX MOJYYEHUS], TPUMEHEHHUE
Y 3HaYeHUe B IPUPOJiE U XKU3HHU YeJI0BEKa.

OnpefensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTb 9KOJIOTHYECKUX TPO6JIeM, CBA3aHHBIX C HAX0XKAeHHeM YTJIEKUCJIoro rasa
B OKpYy»arolel cpefe.

[l1aHMpOBaTh U OCYLIECTBIATh Ha NPAKTHKE XUMHUYECKHEe SKCIIePUMEHTHI,

[IpoBoAUTE HAGJIIOJEHNS, /ieJIaTh BBIBO/bI 10 Pe3yJIbTaTaM SKCIIepUMeHTa 1ocJie
npe/iBapUTebHON PabOoTHL

CnenoBaThb NpaBUJaM 6e30MacHOM paboThl B Ja6OPaTOPHUH NTPH UCIIOIb30BAaHUHU XUMUYECKOHN
nocyZbl ¥ 060py0BaHUS.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3aJldaHUH TeKCTbl y4eOHHKA, CTIPAaBOYHbIE
MaTepuasbl ([leprosruyecKyro cucTeMy XUMUYeCKUX 31eMeHTOB /I, M. MeHiesieeBa, Tabuiy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH PsiJl HANPsHKeHUH
METAJIJIOB) 1OCJIe KOHCY/IbTAlMH C IIelaroroM.

Hcnonb3oBaTh NpHU BEINOJHEHUH yYeOHbBIX 3aZlaHUH U B TpoLiecce UCCIeJ0BATebCKON
JlesITeJIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATyPy XMMUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcsl UHTepHeTa




Paszpes 2. MeTa/i1bl ¥ UX coeguHeHus (20 4)

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

O611as xapaKTepHUCTUKA XUMUYECKUX 3JIEMEHTOB —
METaJIJIOB HAa OCHOBAaHHUH UX MOJIOXKEHUS B
[Teproaryeckoi cucTeMe XMMHUYECKUX 3J1eMEHTOB

. . MeHzesieeBa u cTpoeHusi aToMoB. CTpoeHHe
MeTaJ10B. MeTasinyeckas CBA3b U MeTa/lJIM4ecKast
KpUCTA/UIMYECKasl pelIéTKa. JJIEKTPOXUMUYECKUH psif
HanpsbKeHUH MeTasioB. Pu3nyeckue U XUMUYeCcKue
CBOWCTBA METAJIJIOB (B3aUMO/IeEHCTBHE C KUCIOPO/OM,
BOJIOH, KUCA0TaMu). O6ujue cnocobbl NOAYYEHUS.
Mema.nos.

TloHssmue o koppo3uu Memannos U 0OCHOBHbIE CNOCOObL
3awumbst om Koppo3uu. Cnaaewsl (cmanav, Yy2yH,
dopaaroMutuli, 6poH3a), ux npuMeHeHuUe 8 bbimy U
NPOMbIUWAEHHOCMU.

JleMOHCTpauuu

03HakKoMJIeHHE C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIECKUMH CBOMCTBAMU.

Mojenu KpUcTalJInyeCKUX PeLIETOK MeTasJI0B.
BusieomaTepuasbl: KOppo3us MeTAJJIOB.

JlaGopaTopHbIe ¥ NPpaKTU4YeCKHe PAa6OThI
Jla6opamopHble onbimbol:

O3HakoMJIeHHe ¢ 00pa3laMH CILJIaBOB MeTaJlJIOB.
3aBUCHMOCTb CKOPOCTH PeaKIH1 MeTaJ/l/la C KUCIO0TOH OT
NpUPOJBI MeTaslla.

BovruucaeHus
110 YpaBHEHHUSAM XUMHUYECKUX peaKIuH.

PackpbIBaTbh CMBIC/I U3yYaeMbIX TOHATHHN U IPUMEHATD 3TH MOHATUSA NPU ONHCAHUU CBOMCTB
BEIIECTB U UX NpeBpalieHuH.

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3/IEMEHTOB-MEeTAJIJIOB U UX
coeJMHEHUH C yY6TOM CTPOEHHsI UX aTOMOB.

XapaKTepu30BaTh CTPOEHHE METAJIOB, 001IHe PU3UIECKUE U XUMUYECKHEe CBOMCTBA METAJJIOB.

XapakTepHu30BaTh 0611{He CIOCOOBI MOJIyYeHHUs MeTa/JIOB N0C/Ie CTPYKTYPUPOBaHUSA
MaTepHasa.

CiieoBaTh MpaBUJiaM 6€30MaCcHOM paboThl B 1a60PaTOPUH IPH UCIOJIb30BAHUH XUMUYECKOUN
MoCy/ibl U 060PY/10BaAHUS.

[Ipou3BOANUTE BBIYHUCIEHHS 10 XMMUYECKHUM YPAaBHEHHUSAM.

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHMKa, CIPaBOYHbIe
MaTepuassl ([lepuoanyeckyro cucTeMy XMMHUYeCKHUX 3jieMeHToB /I U. MeHzeneeBa, TabuIy
pPacTBOPUMOCTH KHCJIOT, OCHOBAHUM U COJIel B BOJe, 3JIEKTPOXUMUUECKHUH PsIfl HAllPsHKeHUH
MeTaJlJIoB).

Hcnonb3o0BaTh Npy BEINOJHEHUH y4eGHBIX 33/JaHUH U B IIPOLlecce UCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMUUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTEepHeTa nocjie npeABapUTebHON KOHCY/IbTAllMK C IeJarorom

Tema 8. Baxkueiimmue
MEeTaJI/Ibl 1 UX COeJUHEHUA
(164)

[llenounbie MeTasbl. [Tos1oxeHue B [lepuoguueckoit
CUCTeMe XUMU4YeCcKUX 3jieMeHToB /. U. MeHeneeBa,
cTpoeHUe aToMOB. HaxoxeHue B mpupo/e.
dusnyeckre U XMMUYECKHe CBOMCTBA (Ha mpuMepe

HATpuda 1 KaJ'II/lﬂ). OKCI/IAbI U TUAPOKCUABI HATPUA U KaJU.

[IprMeHeHMe 11eJI0YHbIX METAJIJIOB U UX COeIMHEHUH.
[llesiouHO3eMeIbHbIE MEeTaJLJIbl MarHUM U KaJbI[UH,
cTpoeHue aToMoB. [losioxkenue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeneneeBa. HaxoxeHue B
npupofe. Pusnyeckre U XMMUUECKHE CBONCTBA.
BaxkHelile coeiuHeHUs KaabLuus (OKCUA, TUPOKCUT,
cosin). XKécmkocmb 800bl U cNOCOGbL €€ ycmpaHeHusl.

O6BsAICHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-MeTAJLJIOB B IPyIINax U
ux COG/I[I/IHEHPIP'I C y‘{éTOM CTpoeHl/IH UX aTOMOB.

XapaKTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELIECTB METAJIIOB U UX
coelMHeHUH (OKCU/IOB, TUAPOKCHIOB, COJIEHN) C OTTOPOM Ha CXeMY, CIIOCOObI UX ITOJIyYeHUs,
le/IMEHeHI/Ie U 3HAYeHHe B npnpoae M )KHU3HU YeJioBEeKa.

Pacno3HaBaTh C TOMOIIBI0 KAYECTBEHHBIX peaKIMK HOHbI METAJIJIOB (MarHusl, a/;IlOMUHUS, [IUHKA,
KeJie3a, MeJii) C UCII0/Ib30BaHMEeM TabJIHLbl "XapaKTepHble peaKIIUM Ha KATHOHBI".

[11aHUPOBATh U OCYLIECTBJSAThH HAa MPAKTHKE XUMUUYECKHE IKCIIEPUMEHTHI, IPOBOAUTh
Ha6JII0IeH s, ZIeJIaTh BBIBOABI 10 Pe3y/IbTaTaM 3KCIIEPUMEHTa.

CrneloBaThb paBUJIaM 6e30MacHOM paGoThI B JAGOPATOPHUH MPH KCIOJIb30BAaHUU XUMHUYECKOM
MOCy/ibl U 060PY/J0BaHUS.

[IpOU3BOUTH BBIUUCAEHUS 0 XUMUYECKUM YPaBHEHUSIM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYeCcKUX 371eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMma. HaxoxeHue B npupoge. dPusnyeckue u
XUMUYeCKHe CBOUCTBA. AMQOTEpHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
xuMHU4deckux anemMeHToB /. U. MeHpesnieeBa, crpoenue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XUMH4Yeckue cBoHcTBa. OKCUABI, TUAPOKCHU/BI U COJTU
kene3a(ll)

u xese3a(lll): cocras, cBoiicTBa U nosyueHue.

JeMoOHCTpauumu

B3auMogelicTBUe HaTpUS C BOLOU.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJlusl.
OkpauMBaHue MJIaMeHU HOHAMU KaJIbIIUSL.
B3aumoieicTBHEe OKCH/Ia KaJbI[Us C BOJOMU.
Bugeomarepuasbl: ropeHHeE KeJie3a B KUCJI0PO/Ie U XJI0pe.

JlaGopaTopHbIe U IPaKTHYecKe paboThl
JlabopamopHbwie onvimbvl:

O3HakoMJIeHHe ¢ 06pa3laMy aJIlOMUHUSA U ero CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/A AJIFOMUHUS.
KayecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.

KécTtkocTb BoABI M METO/bI €€ yCTpaHeHH .
IIpakmuyueckue pabomblt:

Ne 10. PerieHue akcnepuMeHTa/lbHbIX 33/,a4 [10 TeMe
«MeTasLibI».

BovruucaeHus
110 YpaBHEHHUSAM XUMHUYECKUX peaKL Ui

BbicTpanBaTh pa3BEépPHYThIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HHPOPMALUIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePUAJIOB, TPAMOTHO UCII0JIb30BATh U3y4YEeHHbINA MOHATHUWHBIN
anmnapar Kypca XUuMHH.

Hcnosib30BaTh MPU BbINOJHEHUU YI€OHBIX 33JlaHUH U B IPOLIECCE UCCIEI0BATENbCKOU
JleATEbHOCTH HAyYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlePXKaHUS, CIPaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHeTa

Pasgen 3. MepBoHavanbHble XMMUYECKME NOHATUA 06 OpraHMyeckux BelLectsax, 104

Tema 9. NMepBoHaYabHblE
XMMUYECKME NOHATUA 06
OpraHUYecKux BeLecTBax

06mmue npeAcTaBieHUs] 06 OCOOEHHOCTSX COCTaBa M
CTpPOEeHMUA OpraHUYecKux coeIJMHeHUH yrJjiepoja.
[lepBOoHaYa/bHble MOHATHsI 06 OpraHUYECKHX BelecTBaxX
KaK O COeJIMHEHUsIX yriepoja (MeTaH, 3TaH, 3THJIEH,
aleTUJIEH, 3TAHOJ, [JIMIEPUH, YKCycHas KucaoTa). Hx
cocmas u Xxumuveckoe cmpoeHue. Kaaccugpukayus
opzaHuyeckux geujecms. [IOHSATHE 0 GUOJIOTMYECKH BaXKHbBIX
BellleCTBax: )KUpax, OesikaX, yrjeBoJax — W HX POJIH B
JKU3HU YesioBeKa. MamepuaibHoe eQUHCMB0 0p2aHUYeCcKUX

O6'bACHATbL NPUYHUHBI MHOT'006Pa3us BelleCTB, HIJIIOCTPUPOBATh B3aUMOCBA3b
HeopraHU4eCcKUX coeJJUHeHUN yriiepoia U OpraHuyecKux BelecTB 110/, pyKOBOACTBOM
yUUTeNS.

OGBSCHATD YCI0BUS 6€30MaCHOT0 UCII0/Ib30BaHHUsI BEI[ECTB U XUMUYECKHX PeaKLUH B OBITY.

XapakTepu30BaTh POJIb XUMHUHU B PA3JUYHBIX chepax e TeTbHOCTH JII0/eH, OCHOBHbIE
BellleCcTBa U MaTepHasbl, IpUMeHsIeMble B )KU3HU COBPEMEHHOI0 YeJI0OBeKa.
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U Heop2aHu4ecKux coeduHeHUutl.

[IpupoiHbIe UCTOYHUKH YTJIEBOZOPOAOB (YTroJib,
NPUPOJIHBIN ra3, HePTh), MPOJAYKTHI UX IEPEePabOTKHU, UX
POJIb B OBITY U POMBIIJIEHHOCTH.

Paspgeu 4. O606menue matepuana o kypey «Heopranndeckas xuMusi»(4 1)

Tema 10. Xumus u okpyxkaromas | Hosble MaTepua/ibl U TeXHOJIOTUU. BemecTBa u XapaKTepHu30BaTh pOJib XUMUU B Pa3JIUYHbIX Chepax AesATeJbHOCTH JIAEN, OCHOBHbIE
cpena, 14 MaTepHasibl B IOBCEHEBHOM U3HU YesloBeKa. XUMUS U BellleCTBa U MaTepHaJibl, IpUMeHsieMble B }KU3HU COBPEMEHHOT'0 YesI0BeKa.
370poBbe. besonacHoe UCNo/Ib30BaHKE BelLeCTB . OG'bSICHATD yCJI0BUSI 6€30IIaCHOT0 UCIIO0/b30BaHHUs BEIECTB M XUMUYECKHX PeaKLUH B GbITY
Y XMMUYECKHUX peaKIuil B ObITY. AHanM31MpoBaTh U KPUTUUECKH OLIeHUBATh MUHPOPMALIMIO O BJIHSHUHU IPOMBIIJIEHHOCTH,
OCHOBBI 3KOJIOTUYECKOH PaMOTHOCTH. XUMHUYeCKOe CeJIbCKOr0 X035IMCTBa, TPAHCNOPTA U Jip. HA COCTOSIHHE OKpYXarollel cpesbl.
3arpsisHeHUe OKpy»Kalolel cpejb! (pejeabHO YMeTb 0Ka3bIBaTh NePBYIO IOMOLLb IPU XUMHUYECKHX 0X)KOTaxX ¥ OTPABJIEHUSAX.
JlonycTuMasi KoHLueHTpanus Bemects — [1/K). [IpuHUMATB y4acTHe B 06CYKJEHUH MPOGJIEM XUMUYECKOH U 9KOJIOTUYECKON HAalIPaBJIEHHOCTH,
Posib XMMHU B pellleHUH 9KOJI0rHYeCKHX Tpo6ieM BbICKa3bIBaTb COOCTBEHHYIO NTO3UIIUIO 10 IPOG/IeMe U NpeJjlaraTb BO3MOXHbIE IYyTH eé
pelleHHUsIC ONOPOH Ha MHGOPMAIMIO U3 y4e6HHUKA U CIIPaBOYHbIe MaTepHaJIbl, pecypchl
O6061eHre MaTepyasa o 06o61eHye 1 cUCTeMaTU3aluA 110 Kypcy HurepHera
Kypcy «Heopranudeckas «Heopranudeckas XuMusi»
XUMHUA», 34

[Ipu paspaboTke paboyell MporpamMMbl B TEMATUYECKOM IJIAHUPOBAHUM JO/DKHBI OBITb YYTE€Hbl BO3MOXXHOCTH HCIIOJb30BaHUSA 3JEKTPOHHBIX (LHUPPOBBIX)
00pa3oBaTeJbHbIX PECYPCOB, SBJISAIOLIUXCA Y4eOGHO-METOJUYECKHMMHU MaTepuanaMH (MyJbTUMeJUHHbIE NPOrpaMMbl, 3/J€KTPOHHble YYeGHUKU W 3a/laYHUKH, 3JeKTPOHHBIE
6U6JIMOTEKH, BUPTYaJbHbIe J1a60paTOPHUU, UTPOBbIE IPOrPaMMbl, KOJIJIEKIUH LUPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCIOJIb3YEMbIMU /I 06Y4eHUS U BOCIIUTAHUS
Pa3JIMYHBIX IPYII 0/1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (HPpOBOM) BH/E U PEANHU3YIOIIUMH AUAAKTUYecKre Bo3MoxkHOCTH UKT, cofepaHre KOTOPBIX
COOTBETCTBYET 3aKOHO/ATEJIbCTBY 06 06pa30BaHUM.

63



		2023-09-13T11:45:50+0400
	‎00a439e2b47e61ae4a
	Пискунов М.Б.




