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I[HOACHUTEJIbHAA 3AITNCKA

[IpumepHas pabouas mporpamMma Mo XMMHH ISl OOYYaIOIIMXCSA C 3aJIePKKOM
ncuxuyeckoro pazputus (nanee — 3[1P) Ha ypoBHE OCHOBHOIO 00IIEro 0Opa3oBaHUS
COCTaBJIeHa B COOTBETCTBUU C DenepalibHbIM TOCYJApPCTBEHHBIM 00pa30BaTelIbHBIM
CTaHJapTOM OCHOBHOro o61iero oopazoanus ([Ipukaz MunnpocBemenuss Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MUHHCTEPCTBOM IOCTULIMK Poccuiickoi
®eneparuu 05.07.2021 r., per. Homep 64101) (manee — ®I'OC OOO), IlpumepHoii
aJanTUPOBAHHONM OCHOBHOW 00pa3oBaTeNbHOW NPOrpaMMON OCHOBHOIO OOIIEro
oOpa3oBaHus OOYy4YalOIMUXCA C 3aJCPKKOW TCHUXUYECKOro pa3BUTHS (0J00peHHOU
pemennem ®YMO no obuieMmy o6pazoBanuio (mpotokos ot 18 mapta 2022 1. Ne 1/22))
(manee — ITAOOII OOO 3I1P), IIpumepHoii paboueii mporpaMmmbl y4eOHOTO MpeameTa
«Xumus» (0a30BbId ypoBeHB), [IpumepHOil mporpaMMoil BoCIHMTaHHS O0YyYarOUIUXCs
IpU TOJTYYEHUU OCHOBHOIO 0OIIero oOpa3oBaHMs, C YYETOM pACIPEICICHHBIX II0
KjlaccaM  MpoBepseMbIX TpeOoBaHMW K  pe3yiabTaTaM  OCBOCHHMS  OCHOBHOM
o0pa3oBaTeIbHOM MpPOrpaMMbl OCHOBHOTO 0Omero oOpa3oBaHHs U BJIEMEHTOB
CoJiep KaHus, MPEJICTABICHHBIX B Y HUBEpCAIbHOM KoupukaTope rno xumuu, Konuenuuu
MpenojaBanus ydeOHoro npeamera «XuMus», B 00pa3oBaTesbHbIX opraHuzanusax P,
peanu3yronmx OCHOBHbIE 00111€00pa3oBaTesibHbIE MTPOrPaMMBbI.

O0mas xapakrepucTuka y4e0HoOro npeamera «XuMus»

VYyeOubii  npeamer — «XUMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcrecTBeHHOHay4HbIE MpeAMETH». B cucteme ecTecTBEHHOHAy4YHOro 00pa3oBaHUs
XUMHS KaK y4eOHbI IpeIMET 3aHUMAET BaXKHOE MECTO B IMO3HAHUM 3aKOHOB MPHUPOIBI,
(bopMHpPOBaHUK HAYYHOM KAPTHUHBI MHUpPA, CO3/IaHUM OCHOBBI XUMHUYECKUX 3HAHUU,
HEOOXOIUMBIX JJIsi MOBCEJHEBHOM KW3HM, HABBIKOB 3J0POBOTO U 0€30MacHOro s
YyelloBeKa W OKpyXkaloulel ero cpeasl oOpa3a >KM3HH, a TakKe B BOCIUTaHUU
AKOJIOTUYECKOMN KYIbTYPHI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBS3aHA C OBJIQJACHUEM XHMHYECKHUM SI3BIKOM,
coONIoiIeHneM TMpaBuil  Oe3omacHO paOOThl MpPU  BBIMOJIHEHUH  XHUMHYECKOTO
AKCHEPUMEHTA, OCO3HAHMEM MHOTOYHCIICHHBIX CBSI3€M XUMUU C IPYTHUMH IPEAMETAMU
LIKOJIBHOT'O Kypca.

[Iporpamma BKJIIOYAET B ¢€0s1 OCHOBBI HEOPTraHUYECKON U OPraHUYECKON XUMUHU.
['maBHOM Maeel mporpamMMsl SIBISIETCS CO3/laHue 0a30BOr0 KOMILIEKCA OMIOPHBIX 3HAHUHN
M0 XUMUH, BBIPAXKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOyYaroUIUXcs U HX
0COOBIM 00pa30BaTEIBLHBIM TOTPEOHOCTSIM.

B conepxaHun JaHHOTO Kypca MPeACTaBICHbI OCHOBOIOJAraIMINEe XUMUYECKHE
TEOPETUYECKUE 3HAHUWS, BKIIOYAIOIIUME H3Yy4YEHUE COCTaBa U CTPOCHUS BEILIECTB,
3aBUCHUMOCTH HMX CBOWCTB OT CTPOEHHMS, IPOTHO3UPOBAHHWE CBOMCTB BEILECTB,
HCCIIEJOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLECHUN U ITyTEH YIIPABICHUS UMH
B LIEJISIX MTOJIYYEHUS BEMIECTB U MATEPHUAJIOB.

TeopeTnueckyo OCHOBY M3YUYEHUs HEOPraHWUYECKOW XMMHH COCTABJISET aTOMHO-
MOJIEKYJIApHOE yueHue, [lepuonnueckuii 3akon .M. MenaeneeBa ¢ KpaTkuMu



CBEICHUSAMH O CTPOCHHM aroMa, BHUJaX XHMHUYECKOW CBSI3H, 3aKOHOMEPHOCTSIX
MPOTEKAHUS XUMUYIECKUX PEAKITUH.

B m3yuenun kypca 3HaUMTEIbHAS POJIb OTBOJUTCS XUMHUECKOMY IKCIICPUMEHTY:
NPOBEJACHUIO TIPAKTHYECKUX H JTa0OpaTOpHBIX pabOT, OMHCAHUIO PE3YIHTATOB
YUYEHUYECKOTO IKCIEPUMEHTa, COOJIOJICHUI0O HOPM M TpaBHJI Oe30macHoil paboThl B
XUMHUYECKOU JTab0opaTopuHu.

Peanmzanust ;aHHO# TIpOTpaMMBI B TIPOIeCCe 00yUEHUS TTO3BOIUT 00YJIArOIIUMCS
¢ 3I1P ycBOUTH KITIOYEBBIE XUMUYECKUE KOMITETEHITUH U TIOHSATH POJIb M 3HAYCHUE XUMUH
Cpenu Ipyrux HayK O TMPUpPOJIE.

W3ydyeHne XuMHUH CTHOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIMXCS HAYYHOTO
MHUPOBO33pPEHUSI, OCBOCHHIO OOIIEHAyYHBIX METOAOB (HAOIIOJCHHE, W3MEpCHHE,
OKCIIEPUMEHT, MOJCIMPOBAHNE), OCBOCHHIO MPAKTUYECKOTO MPUMEHEHHUS HAyYHBIX
3HaHWH, OCHOBAHHOT'O Ha MEXIPEIMETHBIX CBA3SX ¢ peaMeTamMmu «OKpyKarolui MUP»,
«Duzuka», «buonorusy, «['eorpadus», «Maremarukay U GOpMHUPYET KOMIIETEHLUH,
HEOOXOAMMBIE IS IPOIOKEHUST 00pa30BaHMsI B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuUMUU CIOCOOCTBYeT pasBuTHiO y oOydatomuxcst ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaKeHUs, (YHKIIMOHAIBFHOW  TPaMOTHOCTH, YMEHUS
BOCTIIPpUHUMATh W KPUTHYECKH aHAIM3HPOBaTh WHGPOPMAIUIO, MPEACTABICHHYIO B
pa3nuuHBIX GopMax. 3HAYUMOCTh TpeaMeTa JUIsl Pa3BUTHS KM3HCHHONW KOMIICTCHIIUU
oOyuatommuxcss ¢ 3IIP 3akmioyaercs B yCBOSGHHM OCHOBBI XHMHUYECKUX 3HAHUH,
HEOOXOAMMBIX ISl TIOBCETHEBHOW JKMU3HW; HABBIKOB 37J0POBOTO M OE30MACHOTO st
YeII0OBeKa M OKpYXKAroIIel ero cpeabl oOpasza Ku3HU; (POPMHUPOBAHUHM SKOJIOTHUECKON
KYJBTYPHI.

[IporpamMma oTpaxkaeT cojepkaHue OOYyUEHHUs TMPEAMETY «XHUMHs» C Y4EeTOM
0CcOOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnageHue ydeOHbIM
npeaMeToM «XHUMHEs MPEICTaBIseT OMPEISICHHYIO TPYAHOCTh AJSl OOyYaIOUIUXCs C
3IIP. D10 CBsI3aHO ¢ OCOOEHHOCTSMH MBICIUTEIBHON NEATEIbHOCTH, MIEPUOTNICCKUMHU
KOJICOAHUSIMU BHUMaHUS, MAJIBIM 00BEMOM MaMATH, HETOCTATOYHOCTHIO OOIIETO 3amaca
3HAHWH, TOHWKCHHBIM ITO3HABATEIHHBIM HHTEPECOM U HHU3KHM YPOBHEM pPEUEBOTO
pa3BUTHSL.

JUis TpeofoneHus TPYAHOCTEH B HM3YyYEHUHM YYeOHOTo MpeaMera «XHUMUS»
HeoOXoAnMa afanTanus o0beMa U xapakTepa yuyeOHOro MaTepuaia K Mo3HaBaTeIbHBIM
BO3MOKHOCTSIM JTaHHOW KaTErOpHH OOYYaIOMIMXCS, Y4€T WX OCOOCHHOCTEH pa3BHTHS:
UCTIONb30BAaHUE AJTOPUTMOB, BHYTPUIPEIMETHBIX M MEKIPEIMETHBIX CBS3EH,
MOCTENIEHHOE YCIOKHEHNE U3y4aeMOro MaTepHaia.

[lpy w3ydeHWH XUMUU HEOOXOIWMO OCYIISCTBIATH B3aWMOJCHCTBHE Ha
MOJTUCEHCOPHON OCHOBE.

Teopernueckuii MaTepuan PeKOMEHIYETCS H3ydaTh B TMPOIECCE MPAKTUIECKOM
AesTeNbHOCTH. BO3MOXKHO BBIZICNIEHHE OTACIBHBIX YPOKOB Ha PEIICHUE 3a/1a4 B CBSI3U CO
CIIO)KHOCTBIO aHanmm3a Tekcra oOydaromumucs ¢ 3[IP. Opranumdeckoe €IWHCTBO
NPAaKTHYECKONH W MBICIUTEIBHOW JAEATEIPHOCTH OOYYaroIMUXCS Ha YPOKaX XUMHUHU
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0A3MCHBIX XUMHUYECKHX 3HAHUU U
ymeHnii. Ocoboe BHUMaHHE TMPU M3YUCHHH XUMHUHW YACISACTCS M3YyYCHHIO «CKBO3HBIX)
NOHATUN ¥ POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepUaa.
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Hean n 3agaun u3y4eHus y4eOHOro npeamMmera « XuMus»

Obwue yenu wn3ydeHHss ydeOHOro rmnpeamera «XHUMHs» TPEACTABICHBl B
[IpumepHoii  paboueil mporpaMme OCHOBHOro obmiero oOpa3zoBanus. OHu
aKTyaJIU3UPOBAHBl C YYETOM HOBBIX NPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
o0Opa3oBaHus, HAMPaBIEHHOCTH OOYyYEHHs Ha pa3BUTHE M CaMOPA3BUTUE JTUYHOCTH,
dbopmupoBaHue e€ HHTENJIEKTa W o0uiell KynbTypbl. OO0yueHne yMEHHIO YYUThCA U
IIPOAOJKATh CBOE 00pa30BaHNE CAMOCTOATEIBHO B HACTOSIILIEE BPEMS SIBJIETCS OHON U3
BOKHEHUIINX (PYHKIIUN y4eOHBIX TPEIMETOB, B TOM YHCIIEe U «XUMUN.

Hns obywaroruxcst ¢ 3IIP, Tak ke, Kak U JJII HOPMATHBHO DPa3BUBAIOLIUXCS
CBEPCTHHUKOB, OCBAaMBAIOINAX OCHOBHYIO 00pa3oBaTeIbHYIO [IporpaMmy,
JOMHUHHPYIOLIEE 3HaYEeHUE TPUOOPETAIOT TaKue yeiu, Kak:

* (QopMupoBaHME  MHTEIUIEKTYaJdbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHUYECTBY, CAMOCTOSATEIBHOMY TMPUHATUIO pEUIEHUH, CHOCOOHOM
aJanTHUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

" HamnpaBJIE€HHOCTh OOYUYEHHsS Ha CHUCTEMATHYECKOE MPHUOOIIEHUE Yyyaluxcs K
CaMOCTOSITEJIbHOW MO3HABATEIIbHOM JEITEIbHOCTH, HAYYHBIM M IPAKTUYECKUM
MEeTO/aM TO3HaHus, (OPMHUPYIOIIMM MOTHUBALMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

= oOecrneyeHue yCIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHNIO 00YHYaIOUTUMUCS OTIbITa
pa3HooOpa3HON AESTENBHOCTH, MTO3HAHUS M CAMOIIO3HAHMSI, KITIOUEBbIX HABBIKOB
(KJTI0YEeBBIX KOMIETEHIIUH), UMEIOLUX YHUBEPCAIIbHOE 3HAUCHHE JJI PA3IMUHbIX
BUJIOB JEATEIILHOCTH;

* (popMupoBaHue YMEHUI OOBACHITH U OLICHUBATH SIBJICHUS OKPYKAIOLIEro MUpa Ha
OCHOBAaHWU 3HAHUU U ONBITA, ITOJIYYECHHBIX [IPU U3YUYCHUU XUMHUU;

* (QopMupoBaHue y OOydYalOIIUXCA TYMAHUCTUUYECKUX OTHOIICHUH, MOHUMAaHUS
LHEHHOCTH XUMHUYECKUX 3HAHUU IS BBIPAOOTKH HKOJIOTHYECKH 11€1eCO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJISIX COXPaHEHHUS CBOETO
310pOBbs U OKPY KAIOLIEH PUPOIHOU CPEBI;

" pa3BUTHE MOTHBAallMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHHs OOIIEYETIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOG U U HANPABICHHOCTU AaJbHEHUILIEro
oOy4eHusl.

Kypc HanpaBiieH Ha pelieHne clenyolux 3a0ay, 00eCIeUNBaIOINX PEAIN3aALIHIO
JUYHOCTHO-OPUEHTUPOBAHHOTO U JESATEIBHOCTHOIO IMOAXOAOB K OOYYEHHUIO XUMHH
obyuatoniuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 0011€ET0 00pa30BaHus:

* (QopMupoBaHHE TEpPBOHAYAIBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTABICHUN O
BEIIECTBAX, MX IPEBPAILCHUAX M IPAKTUYECKOM IPUMEHEHUH; OBJIAJCHUE
IIOHATUMHBIM allllapaToOM U CUMBOJIMYECKUM SI3bIKOM XMMUU;

" OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHUYECKON HayKH Kak 00JacTh
COBPEMEHHOI'0 €CTECTBO3HAHUS, XMMUYECKUX IPEBPALLCHUNA HEOPraHUYECKUX U
OpPraHUYeCKUX BEIIECTB KAaK OCHOBBI MHOIMX SBJICHUM >XMBOM U HEXKUBOU
MPUPOABL; YTIyOJeHue Mpe/ICTaBICHU 0 MaTepruaIbHOM €IMHCTBE MUPA;



® OBJIAJICHUEC OCHOBaAMH XUMHUYECKOU I'paMOTHOCTH: CIIOCOOHOCTBIO AHAJIM3UPOBATH
1 00BEKTHBHO OCHUBATDH ) KU3HCHHBIC CUTYAlIUH, CBA3dHHBIC C XHMHeﬁ, HaBBbIKaMH
0e30ImacHOTo O6paH_ICHI/ISI C BCUICCTBAMHU, HUCIIOJIB3YCMBIMHU B HOBCCHHCBHOﬁ
JKU3HH, YMCHHUCM AaHAJIM3UPOBATL W INNIAHUPOBATH 3KOJOTHUYCCKHU Oe3omacHoe
MMOBCACHUC B LCIIAX COXPAHCHHA 3JOPOBLA U Oprmanmeﬁ CpCabI;

u (1)OpMI/IpOBaHI/IC YMCHI/Iﬁ YCTAaHAaBJINBATL CBA3U MCKIAY PCaJIbHO Ha6J'IIOI[aeMBIMI/I
XUMHUYCCKUMH BJIICHUAMU MW IIpoHeCCaMH, IPOUCXOAAIIMMHU B MHKPOMHUPC,
OOBSICHSATH IMPUYIHUHBI MHOI‘OO6pa3I/ISI BCIICCTB, 3aBHCHUMOCTBb HX CBOMCTB OT
COCTaBa U CTPOCHH:, d TAKIKC 3aBUCUMOCTDL IIPUMCHCHH BCIUICCTB OT UX CBOﬁCTB;

u HpI/IO6peTeHI/Ie OIIbITa HCIIOJIB30BAHUSA PA3JIUYHBIX MCETOOOB H3YYUYCHUA BCIICCTB,
Ha6JIIOIICHI/IH 3d UX IPCBPAICHUAMU IIPpU MPOBCACHUU HCCIIOKHBIX XUMHNYCCKUX
OKCIICPUMCHTOB C HUCITOJIB30BAHNCM J1a6opaT0pH0r0 O60pYIIOBaHI/IH u HpI/I60pOB;

u (1)OpMI/IpOBaHI/IC HpCIICTaBJICHI/Iﬁ O 3HAYCHUU XHMMMHUYCCKOU HaYKN W PCIICHHUU
COBPCMCHHBIX 3KOJIOTHYCCKUX HpO6JICM, B TOM 4YHCJIC B MIPpCAOTBpPAIICHUUN
TCXHOI'CHHBIX N 3KOJIOTHYCCKUX KaTaCTpO(l).

Oco0enHocTH 0TOOpPA M alaNTAMU Y4eOHOT0 MaTepHAaJIa 0 XUMHH

OOyuenue y4yeOHOMY mnpeaMery «XuMus» HEeoOXOAUMO CTPOUTHh Ha CO3JaHUU
ONTHUMAJIBHBIX YCJIOBUW /JII YCBOCHHS MPOTPAMMHOIO Marepuajia 00ydaroluMuUcs ¢
3I1P. Bonpiioe BHUMaHHME AOJXKHO OBITH yJeIeHO OTOOpY yuyeOHOro marepuana B
COOTBETCTBHMHM C MPUHILIMIIOM JOCTYIHOCTH MPHU COXPAHEHUH 00I1Iero 6a30BOr0 ypOBHSI.
OH J10JIKEH 110 COoIepKaHUI0 U 00beMY ObITh aIalTUPOBAHHBIM J1s1 o0 y4aromuxcs ¢ 3[1P
B COOTBETCTBUU C MX 0COOBIMU 00pa3oBaTeIbHBIMU OTpeOHOCTSIMU. ClieryeT 00JIerynTh
oBllaieHne MarepuaigoMm oOyuvarommmucs ¢ 3[IP mocpeacTtBom ero aerambHOTO
OOBSCHEHHUS C CHCTEMaTHYECKUM [OBTOPOM, MHOTOKPAaTHOM TPEHUPOBKON B
NPUMEHEHUU 3HAHMM C HUCHOJIb30BAaHUEM IPUEMOB AJTOPUTMHU3ALMU M BU3YaJIbHBIX
O10p, 00y4YEHUs! CTPYKTYPUPOBAHUIO MaTepHaIa.

bonbiioe 3HaueHue AJig MOJHOLIGHHOTO YCBOEHHS y4eOHOro MmaTepuajia UMeEeT
oropa Ha MEXIPEAMETHBIE CBSI3W BONPOCOB, U3y4YaeMbIX B JAHHOM Kypce, C TaKUMHU
yueOHpIMU mnpeameramu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWMH MU TOT XK€ Y4YeOHBIH MaTepual C pa3HbIX TOYEK 3pEHMUS,
MEXIIPEIMETHBIE CBSI3U CIOCOOCTBYIOT €r0 JIyYIlIEMY OCMBICICHHIO, 00Jiee TIPOYHOMY
3aKPEIICHUIO MOJYYEHHBIX 3HAHUHN U MPAKTHYECKUX YMEHUH.

[Ipy MoAroTOBKE K ypOKaM YUWTEbh JIOJDKEH MPEeaycMOTpeTh (OpPMHUpPOBAHUE Y
oOy4aromuxcs yMEHUN aHAIM3UPOBaTh, CPABHUBATH, 0000IIATh U3y4aeMblid MaTEpHall,
IUIAHUPOBATh TMPEJCTOSIIYI0 paboTy, OCYLIECTBISTH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 3a MPaBUJIBHOCTBIO peueBoro OQGOpMIICHHUS BbICKa3bIBaHUN
obyuaromuxcs ¢ 3I1P.

B cBsa3u ¢ 0COOCHHOCTSIMU TMOBEJEHUAN JESITeNbHOCTH oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOAUM CTPOXKAUIIMKA KOHTPOJb
COOJII0/ICHUsI TTPaBUJI TEXHUKHU O€30MaCHOCTH MPHU MPOBEICHUU JabOpaTOpHBIX paboT B
XUMHYECKOM KaOUHETE.



IIpumepHbie BUABI AesATeIbHOCTH o0yuarwmmxcs ¢ 3IIP, o0yc/10BjIeHHbIE 0COOBIMHU
0o0pa3oBaTeIbHBIMHU MOTPEOHOCTSIMH U 00ecTieYuBaIOIIMe OCMbICJIEHHOE OCBOCHH e
coJiep:KaHuH 00PA30BAHUA MO NPeaAMeTy « XUMMI»

Copeprxanue BUIOB JieaTenbHOCTH oOyuatomuxcs ¢ 3[1P Ha ypokax xumuu
ornpezensieTcss uX 0coObIMU 00pa3oBaTeIbHBIMU OTpeOHOCTAMU. [ToMuMO mIMPOKO
ucnosibdyemblx B OOIT OOO oOmux st Bcex 00y4aroluXcsl BHJIOB JIESITEIbHOCTH
ClelyeT YCWIUTh BUABl JACATENbHOCTH, cHeHUUYHBbIE [JIs JaHHOW KaTeropuu
oOyuarouuxcs, A 00eCleYeHNnss OCMBICIEHHOTO OCBOEHUsSI COAEpkKaHMUs 00pa30BaHus
10 MpEeAMETY: YCUJICHHE MPEIMETHO-NPAKTUUECKON JeATEIbHOCTH C aKTUBHU3aLUEn
CEHCOPHBIX CHUCTEM; YEepEelOBaHWE BUIOB ACSATENBHOCTH, 3aJCHCTBYIOLIUX pa3IMyHbIE
CEHCOPHBIE CHCTEMbI; OCBOEHME MaTepuaja C ONOpPOH Ha aJlfOPUTM; «IIOLIAaroBOCTH)» B
M3Y4YeHUHM MaTepuasa; UCIOJb30BaHUE JOMOJIHUTEIbHON BU3YalbHOW OMOpPHI (IJIaHBI,
o0pas3libl, CXeMbI, 11a0JI0OHbI, OTIOPHBIE TabuuLIb). [71s pazButus y o0ydarommuxcs ¢ 311P
YMEHHs JieJlaTh BBIBOJIbI, (DOPMUPOBAHUSITPAMOTHOTO  PEUYEBOIO BBICKA3bIBAHUS
HEOO0XOAMMO MCIIONIb30BATh ONOPHBIE cI0Ba U Kiauile. Oco00oe BHUMaHUE CIIETYET
yIIeTUTh OOYYEHHUIO CTPYKTYPUPOBAHUIO MaTepHalla: COCTaBICHUE PUCYHOUHBIX U
BepOaJbHBIX CXEM, COCTaBJI€HME TaOJMI, COCTABJIECHUE KIAaCCU(PUKALUU C
0003HaYE€HHBIMU OCHOBaHUSAMU JIJIs1 KIIacCU(UKALIMK U HAITOJIHEHUE UX IPUMEPAMH U JIP.
[IpumepHas TemaTHdeckass U TEpMHUHOJOrHYecKas jekcuka coorBeTcTByeT OOII
000.

s obyuatomuxcsi ¢ 3P cyiiecTBeHHbIMH SABJISIOTCS MHpUEeMbl pabOThI C
JEKCUYECKUM MarepuaioM 1o mnpeaMmery. I[IpoBoaurtcst cneumanbHas pabora 10
BBEJICHUIO B aKTHUBHBIA CJIOBapb OOYYalOIIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3yyaemble TepMHUHBI BBOASTCS HA MOJIMCEHCOPHOM OCHOBE, 00si3aTeNbHA BU3yalbHas
MOJJIEPKKa, AITOPUTMBI pabOTHI C ONpPE/IETICHUEM, OTIOPHBIE CXEMBbI JIs aKTyalu3aluu
TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B coorBercTtBUM ¢ ®DenepalibHbIM TOCYJApPCTBEHHBIM  00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO 0O0IIero o0pa3oBaHUsl y4EOHBIM MpeaMeT «XUMUs» BXOIUT B
npeaMeTHYI0 00s1acTh «EcTecTBEeHHOHAyUHbIE TPEIMETh» U SBISETCS 00s3aTeIbHBIM
IUTSl U3YUYEHUS.

Y4eOHbIM TUTAaHOM Ha €€ u3ydeHue oTBeZeHO 136 yueOHbIX YacoB — Mo 2 4 B
Hezeno B 8 1 9 knaccax COOTBETCTBEHHO.

Conepxanue yuyeOHoOro mnpeamera «XuMHs», HpeAcTaBieHHoe B IIpumepHoii
paboueit nporpamme, cootBeTcTBYeT @PI'OC OOO, pazpadortano ¢ yueroMm [Ipumepnoit
OCHOBHOM 00pa30BaTeIbHOM IPOrpaMMbl OCHOBHOT'O 001IIEro 00pa30BaHus 10 yUeOHOMY
npeaMery  «XUMHs», COOTBETCTBYeT IIpuMepHOM aganTUpOBaHHOW OCHOBHOU
00pa30BaTeIbHON MpPOrpaMME OCHOBHOTO 0OIEro o0pa3oBaHUs OOYy4aroOIMXCs C
3a/1IEPKKOM MICUXUYECKOTO Pa3BUTHS.



COLAEPXAHUE YUEBHOTI'O IIPEJMETA «X1MMUWS»

8 KUIACC

IlepBoHaYaIBHBIE XUMHUYECKHE MOHITHS

[Ipenmer xumun. Poab xumuu 8 dHcusnu uenosexa'. Tema u BewecTBa. OU3MUCCKIE
CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE BEIIEeCTB. Xumus 6 cucmeme Hayk. YucCTbie
BeniecTBa u cmecu. CriocoObl paznenenus cmeceil. [IpaBuna 6e3omacHoro ooparieHus ¢
BELIECTBAMU M JabOpaTOpHBIM 00OpynoBaHuEM. [lowamue o memooax NO3HAHUA 8
XUMUU.

ATOMBI M MOJICKYJIbI. XUMHUYECKHE DJIEMCHTHI. 3HAKH (CHMBOJIBI) XHMHYECKUX
anemeHTOB. OTHOCHTENIbHAS aTOMHAs Macca. [IpocThie U CI0KHBIE BelecTBa. ATOMHO-
MOJICKYJIIPHOE YUCHHE.

Xumuueckass ¢opMyna. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
nocmosancmea cocmasa eeujecms. OTHOCUTEIbHAs MOJIEKYJsipHass macca. MaccoBas
JI0JI1 XUMHYECKOTO 3JIECMEHTA B COSMHCHUU.

duspyeckne W XUMUYECKHE SBICHUSA. XUMHUYECKas peakius. llpu3Hakw
XAMHYECKUX PEaKIUi. YpaBHCHUS XUMHUYECKHX PEakKIMi. 3aKOH COXpPaHEHUS MacChl
BemiecTB. Kiaccudukamus XUMUYCCKHX peakIuid  (COCTUHEHHUs, pa3IoKCHHS,
3aMeIeHus, OOMeHa).

XVWMHUYECKHHA IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOHW TOCYAOU, ¢ TPaBUIAMH
paboThl B JlabopaTopuu W NMpuUEMaMu OOpalleHus: ¢ J1abopaTOPHBIM 00OPYIOBAHUEM;
W3YUYCHUE M OINHMCAaHWE (PU3MUYECKHMX CBOMCTB OOPA3IOB HEOPTaHWYECKUX BEIIECTB;
HaOroIcHNE (H3UYECKHX (TUTABJICHHE BOCKA, TASTHHE JIbJIa, paCTHPAHUE caxapa B CTYIIKE,
KHUIICHUE ¥ KOHJICHCAIIMS BOJbI) U XUMUYECKUX (TOPCHHE CBEYH, IPOKATMBAHUE MEIHOM
MIPOBOJIOKH, B3aUMOJICCTBHE Mejla C KHCJIOTOM) SBJICHWH, HAONIOACHUE W OINMUCAHUC
MIPU3HAKOB MPOTEKAHUs XMMHUYECCKUX peakIvii (pa3joKeHHUEe caxapa, B3aMMOJICHCTBHE
CEPHOM KHCIIOTHI C XJIOpUIOM Oapusi, paznoxeHue ruapokcuna meau (I1) npu HarpeBanuw,
B3aMMOJICHCTBHE Xkele3a ¢ pacTBopoM coiu Menu (II));u3yuenne crmocoOoB pas3aeiieHHs
cMeceid (C TIOMOIIBIO MarHuTa, (QWIBTpOBaHWE, BBIIAPUBAHUC, JAUCTHILIAINS,
xpomatorpadus), TPOBEICHUE OYMCTKH MOBAPCHHOW COJIM; HAOJIOJCHHE M OIHMCAHUC
pPE3YJIBTATOB TPOBEJCHUS OIBITA, WUTFOCTPUPYIOMIETO 3aKOH COXPAaHCHHUS MAacChI;
CO37aHUE MOJIEIICH MOJICKYJ (IIapOCTEPKHEBBIX).

BaxHeiine npeacTaBuTe M HEOPraHMYECKUX BelleCcTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopong — smeMEHT W TpoOCToe
BenecTBo. HaxoxxaeHue Kuciopoaa B mMpupoje, pusndeckne 1 XMMUYECKUE CBOWCTBA.
Peaknuu ropeHus MPOCTHIX M CIOKHBIX BemecTB. CrocoObl MOMYYeHHS KHCIOpOoJa B
nabopatopuu u npomsiuinennocmu. Ilpumenenue xucnopona. Ilonstue 00 oxcuiax.
KpyroBopot kucnoponaa B npupoje. 0301 — aniomponras Mooupukayus KUCi10pood.

Tennogoti 2¢pgpexm xumuueckou peakyuu, mepmoxumuiecKue ypasHeHus, 3K30- u
SHAOTEPMUYECKUE peaKIUU. Tonaueo: y2onb u meman. 3aepsasHeHue 6030yxa, ycuieHue

1
3nech 1 ganee KYypCUBOM 0003HaYECHBI TEMbI, UI3YUCHHUEC KOTOPBIX IMTPOBOAUTCA B O3HAKOMUTECIILHOM ILIaHE. Ilenaror
CaMOCTOATEJIBHO OIPCALCIIACT 00BeM n3y4gacMoro mMarcpuasia.
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NAapHUK08020 d¢hghexma, paspyuieHue 030H08020 CJLOA.

Bomopon — snemeHT u mpocToe BemecTBo. HaxokneHue Bojgopona B MPHUPOJIE,
busznyecKue U XMMUIECKUE CBOMCTBA (HA MPUMEpPE B3aUMOJCHCTBUS C HEMETaNIaMU |
OKCHJIaM{ METAJIIOB), MPUMEHEHHE, CnoCcoObl noydenus. [IoHATHE O KHUCTOTaX U COJIX.

KomnuectBo BemecTBa. Monbs. Mossipas macca. 3akoH ABoraapo. MonsipHbIid
00BEM Ta30B. PacueTsl mo xummudeckoi popmysie. PacaeTst MaccoBoil JOTM XUMUYECKOTO
DJIEMEHTa B COCIMHEHUH, KOJIMYECTBA BEIIECTBA, MOJISIPHOW MacChl, MOJISIPHOTO 00BbeMa
ra3oB. Pac4éTbl o XuMHUYECKUM ypaBHEHUSIM.

Quzuueckue ceoticmsa 600bi. Bona. Ee coctaB, cTpoeHre U MOJIeKYyIbl. Booda kak
pacmeopumens. PacTBopbl. [lonamue O HACHIWEHHLIX U HEHACLIWEHHBIX DPACMBOPAX.
llonamue pacmeopumocmu eewjecms 6 6ode. PacueT MaccoBOW J0JIM BEIIECTBA B
pactBope (TIpOIlEHTHas KOHIIEHTpamus). MaccoBas oSl BEIIeCTBA B PacTBOPE.
Xumuueckue ceoticmea 800bl (pasiodiceHue, peakyuu ¢ Hampuem, OKCUOOM KAIbyusl,
oxcuoom cepwvl (IV) peakyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHBLIMU OKCUOAMU).
Tlonsamue 06 ocnosanusx. Pons pacmeopoeé 6 npupooe u 6 dxcuznu uenosexa. Kpyeoeopom
800bl 6 npupode. 3arpsi3HEHUE TPUPOIHBIX BoJ. OXpaHa M OYHCTKA MPUPOIHBIX BOJ.

Baxneiimue  kiaccel  HeOpraHmvecknx  coeamHeHuid.  Knmaccudukarus
HEOpPraHWYeCKuX coeauHeHuil. OKcuapl: cocTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIC, am@omepHtvle, Hecoleobpasyowue - Ha npumepe okcuoa yenepooa (I1) u
oxcuoa azoma (Il)), nomenxnamypa. Ilonyuenue u XUMHYECKHE CBOWCTBA OKCHJIOB
(B3ammojeiicTBUEe ¢ BOJOW, KucioTamu, Ienodamu). OcHoBanus. Kiaccuduxarus
OCHOBaHWH: MENOYM W HEPaCTBOPUMBbICE OCHOBaHWsA. HoMEHKIaTypa OCHOBaHHUHU.
du3nueckne W XUMHYECKHE CBOWCTBA OCHOBaHWHN (B3aUMOJIICHCTBHE C OKCHIAMHU
HEMETAJJIOB, KUCJIOTaMU, COJISIMU). [lonyuenue ocHo8anuil.

Kucnotsr: cocraB, kinaccudukaiusi, HOMECHKIATYpa, PU3NIECKUE U XUMUYCCKUE
CBOICTBa (B3aMIMOJICHCTBHE C METaUlaMH, OCHOBHBIMH OKCHIIaMH, OCHOBaHUSIMH,
COJISIMU, Ha TIPUMEPE COJSTHON U CEPHOM KUCIIOT), cnocodsl noydenus. P akTHBHOCTH
MetaiioB H. H. bexerosa. Conu (cpenHue): HOMEHKIATypa CoJiel, cnocodwbl noyyeHus,
B3aMMOJICHCTBHE COJICH C METaJUIaMU, KHCIIOTaMH, IIEJI0YaMH U COJISIMU, IPUMEHEHHE.

[Tonsatue o0 amdoTepHBIX THAPOKCHAAX (Ha TpHUMEpe LHUHKA U AIIOMUHUL):
Xumudeckue ceoucmea (83aumooeticmsue ¢ KUCIOMamu U werouamu, pasilodxceHue npu
HazpesaHuu) u noyyyeHue.

['eHerndeckast CBSI3p MEXIY KIaccaMH  HEOPTaHWMYECKHX  COCAMHCHHUU.
['eHeTnveckue psbl.

XUMUYECKHI SKCTIEPUMEHT: KAYeCTBEHHOE OIPEICTICHIE COACPKAHMS KUCIOPOa
B BO3/IyX€; MOJyUYeHUE U U3yUYEeHUE CBOMCTB KUCIOPOAA; HAOIIOIEHUE B3aUMOICHCTBUS
BEIIECTB C KUCIOPOAOM U YCIIOBHSI BOSHUKHOBEHUS U MPEKpaIIeHUsI TOPeHUs (TT0kKapa);
O3HAKOMJICHUE C 00pa3llaMH OKCHIOB M OMHMCAHHE X CBOWCTB; MOJyUYeHUE U MU3yUeHHUE
CBOWCTB BOJIOpo/a (TopeHue); HaOmoAeHHEe 00pa3IOB BEIIECTB KOJIUYECTBOM 1 MOJIb;
UCCIIEIOBAaHHE OCOOCHHOCTEW pPAaCTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPUMOCTHIO;
MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHON MACCOBOM JT0JIeH paCTBOPEHHOTO BEIIECTBA;
B3aMMOJICHCTBHE BOJIBI C METAJIaMU (HATPUEM U KaJbIIHEeM) (BO3MOXKHO UCTIOIB30BaHNE
BUJICOMATEPHUAIOB); ONPEJCICHNE pPAacCTBOPOB KHCIOT U IIEJI0YeH ¢ TOMOIIBIO
WHINKATOPOB; UCCIIEIOBAaHNE 00pa3Il0B HEOPTAHUUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;



HaOJII0JICHHEe W3MEHEHUSI OKpPAacCKHM HWHIMKATOPOB B PacTBOpaxX KHCJIOT U MIEJIOYeH;
n3yueHue B3auMmojencTBus okcuaa meau(ll) ¢ pactBopoM cepHOM KHCIOTHI, KHCJIOT C
METaJUIaMH, PEAKIUNA HEUTPAIU3ALNMU; IIOJIYyYEHUE HEPACTBOPUMBIX OCHOBAaHUMU,
BBITECHEHUE OJTHOTO METAJUIA IPYTUM U3 PACTBOPA COJIH; PEIICHUE IKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxHenIme Ki1acchl HEOPraHUYECKUX COCTUHEHUN .

Iepuoanueckuii 3akoH u Ilepuoguyeckas cucrema

xummn4yeckux 3j1eMeHToB JI. . MenneneeBa. CTtpoeHue arToM0OB. XMMHYECKAs

cBsI3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIMH

[lepBble MOMBITKU KIacCU(PUKAILIMU XUMHUECKUX dJeMeHTOB. [loHaTHE O rpynmax
CXOJTHBIX 3JIEMEHTOB (ILIEJIOYHBIC U IIEJI0YHO3EMEJIbHBIC METAJLIbI, TAJIOT€HbI, HHEPTHHIC
rasbl). DremeHmol, Komopbvie 0opazyrom amgpomeprvie OKCUObL U SUOPOKCUODL.

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucremMa XHUMHUYECKHUX JJIEMEHTOB
. U. MenneneeBa. Kopotkonepuonnast u daunnonepuoouas popmsel Ileprnoanyeckoi
cucteMbl xumuueckux 3seMeHToB . . Menpaeneesa. [lepuoae! u rpynnel. @u3ndecKui
CMBICJI TIOPSIIKOBOTO HOMEPA, HOMEPOB MEPHUO/IA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3omonsi. DneKTpoHbl. CTpoeHune
ANIEKTPOHHBIX 000JI0UYE€K aTOMOB MepBbIX 20 XUMHYECKUX dJIeMeHTOB llepronuueckoit
cucrembl J[. M. MenaeneeBa. XapakTepUCTHKA XHMHYECKOTO »JJEMEHTa IO €ro
nonoxxkenuto B [lepuonnyeckoit cucreme /. 1. Menneneena.

3axonomepnocmu usMeHeHUs CE0UCME IIEMEHMO8 MAIbIX NEePUOO08 U 2NABHbIX
noo2pynn, 6 3ABUCUMOCMU OM AMOMHO20 (NOpPsAO0K08020) HOMepa 3HauyeHue
Ilepuoouueckozo saxona u Ilepuoouueckoti cucmemvl XUMUYECKUX INEMEHMO8 OJis
pazeumus nayku u npakmuxu. /. Y. Menoenees — yuénwiii u epaxcoanum.

Xumuueckass cBa3b. KoBajeHTHas (ToJisspHass W HEMOJISIpHAs)  CBS3b.
AnexmpoompuyamenabHOCHb AMOMO8 XUMudeckux snemenmos. VIoHHas CBA3b.

Crenenp oxkuciieHuss. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporecchl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCTUTEIN U BOCCTAHOBUTEIIH.

XUMHUYECKUM OKCIEPUMEHT: H3y4YeHHE O0Opa3lioB BEIIECTB METAUIOB U
HEMETAJIJIOB; B3aMMOJECHUCTBUE THIPOKCUIA IIMHKA C PACTBOPAMHU KHUCIOT U UIEIOYEH;
MPOBEJICHUE OMBITOB, WLUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuil (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHNUS ).

MexnpeaMeTHbIe CBA3H

Peanu3anus MeXOpeAMETHBIX CBA3€H IPU HM3YYEHMM XUMHM B & Kiacce
OCYIIECTBIISIETCS U€PE3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MMOHATUMN, TaK
U TIOHATHUM, SIBISAIOIIUXCS CUCTEMHBIMHU [UJI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4HOI'O IIUKJIA.

OO611e ecTeCTBEHHO-HAYYHbIE MOHATHS : HAYYHBIN (aKT, TUIOTe3a, TEOPHs, 3aKOH,
aHanu3, CHUHTE3, KiaccuuKaius, NEpPUOJUYHOCTh, HAONIIOJCHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEb, SIBJICHUE.

®dusuka: MaTepusi, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIBI,
paZiMOaKTUBHOCTb, MOJEKYJA, JJIEKTPUUECKUH 3apsi, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHHE BEIECTBA, I'a3, (PU3NYECKHE BEIUYUHBI, €UHUIBI W3MEPEHHUS,
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KOCMOC, TUTaHEeTHI, 3BE37161, COHIIE.

buonorus: dotocunTes, nbixanue, ornocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IOPOJIbI, MOJE3HbIE
HCKOTIaeMBbI€, TOIUIMBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTBO U XMMHYECKAsl peaKkuusi

Ilepuonnueckuii 3akoH. Ilepuoguueckass cucremMa XUMHUYECKHX JJIEMEHTOB
J. . MengeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHUHU CBOMCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kalvsl, KAIbIUA U UX COCIVMHEHUI B
COOTBETCTBUHM C TOJOKEHUEM 3JIEMEHTOB B Ileproandeckoil CUCTEME U CTPOCHUEM HX
aTOMOB.

Ctpoenue BemiecTBa: BHAbl XHUMHUUYECKOW CBA3U. THUMBI KPUCTAUNIMYECKUX
PELIETOK, 3aB8UCUMOCIb CBOUCME Geujecmsa om Mmund KpUCmaiiuieckou peulémxu u
BUOA XUMUYECKOU CE53U.

Knaccuduxaiuys 1 HOMEHKJIaTypa HEOPraHMYECKUX BEHIEeCTB (MEXIyHapoaHas 1
TpUBHAJIbHAS ). XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCAIIUXCA K Pa3IUYHBIM KJlaccam
HEOPraHUYECKUX COCIMHEHUM, TeHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxanys XUMUYECKUX PEaKIUi MO Pa3IMUHBIM MpHU3HaKaM (110 YUCIY U
COCTaBY YyYacTBYIOIIMX B PEAKIIMH BELIECTB, MO TEIUIOBOMY 3P eKTy, Mo U3MEHEHUIO
CTEMIEHEeW OKHCJICHHUS XUMHUYECKHX DJJEMEHTOB, IO 00pamumocmu, HnO Y4acmuio
Kkamanuzamopa). IK30- U YHAOTEPMUUECKUE peakIuu. Tepmoxumuyeckue ypasHeHusl.

llonamue o cxopocmu xumuuecxou peaxyuu. Ilonamue o6 obpamumvix u
HeoOpamumbulx Xumuyeckux peakyusx. llowamue o0 20MOCEHHbIX U 2eMepO2eHHbIX
peaxyusx. I[lonamue o xumuueckom pagnogecuu. Cmewjenue XuMuuecko2o pagHo8ecusl.
Daxmopewl, aUAIOUWUE HA CKOPOCMb XUMUYECKOU peaKyuu U NOJOHCEHUEe XUMUUECKO2O
pasHosecusl.

OXHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC peaxkuuu, 3JIEKTPOHHBIN Oairanc
OKUCJIMTEbHO-BOCCTAHOBUTEIBHONU peakinu. CoCTaBlIeHNE YPABHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIU C UCIIOIB30BAaHUEM METO/Ia AIIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTUUECKON AUCCOUMAIMU. DIICKTPOIUTUUECKAS] TUCCOIMALINS.
DNEKTPOIUTHI U HEANEKTPOIUThL. KaTnoHsl, aHMOHBL. Mexanuzm ouccoyuayuu gewjecmas
C pA3IUYHbLIMU 8UOamu xumuveckou ceazu. llonsmue o cmenenu ouccoyuayuu. CUIbHbIC
U ci1a0ble 3JIEKTPOJIUTHI.

Peakiiuu moHHOTO OOMEHa. YCJIOBUS MPOTEKAHUS PEaKIMii MOHHOTO oOMeHa 10
KOHUA. [IoiHbIE U COKpalIEHHBIE MOHHBIE YPABHEHUS peakUvii. XUMHAYECKUE CBOMCTBA
KHCJIOT, OCHOBaHUW U COJeH B CBETE TNPEACTaBICHUU 00 AIEKTPOJIUTHIECCKON
nucconmanun. Cpena pactBopa. KadecTBEHHbIE peakIMM Ha KAaTHOHBI W AHHUOHBI:
XJopua-, Opomua-, HOAMA-, CylbdaT-, KapOoHaT-, CUIUKAT-, (ochar- aHUOHBI
TUAPOKCUA-UOHBI; KATHOHBI aMMOHUS, MarHus, Kajlblus, aTIOMUHUS, jxene3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIOIIUE B BOJHBIX PaCTBOPAX.

XUMUYECKUA HKCIEPUMEHT: O3HAKOMJICHHE C MOJACISIMU KPUCTAJUITMUYECKUX
PEMIETOK HEOPTaHWYECKUX BEIIECTB — METAUIOB M HeMETaUIoB (rpadura U ajiMasa),
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CIIOXHBIX BELIECTB (XJIOpHJla HATpHs); MCCIEIOBaHUE 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOM peakuMu OT BO3JACHCTBUS Pa3IUYHbIX (DAKTOPOB; MCCIEIOBAHUE
ANEKTPONPOBOJHOCTH PacTBOPOB BELIECTB, IPOLiECCa JUCCOUMALINY KUCIIOT, IEI0UYE 1
cojieil  (BO3MOXKHO HCIIOIb30BaHUE BHUJIEOMATEPHUANIOB); MPOBEIACHUE  OIBITOB,
WUTIOCTPUPYIOMINX TMPU3HAKK TMPOTEKAaHUs peaklnii MOHHOTO oOmeHa (oOpa3zoBaHue
ocaJika, BBIJICJICHHE ra3a, 00pa30BaHMUE BO/Ibl); OMBITOB, WILTIOCTPUPYIOMINX TPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENIbHBIX ~ peakuuii (ropeHue, peakluud paszioKeHUs,
COCJIMHEHHUS); paclo3HaBaHUE HEOPTaHMYECKUX BELIECTB C IMOMOIIbI0 KaYeCTBEHHBIX
pEaKIMil Ha NOHBI; PELICHUE YKCIIEPUMEHTAIbHBIX 3a1a4.

Hemertansnbl u UX coeMHEeHUs

OO6mast  xapakrepuctuka rajgoreHoB. (OcCOOEHHOCTH CTPOECHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. Ctpoenue u pusndyeckne CBOWCTBA MPOCTHIX BEIIECTB
— rajloreHoB. XMMHUYEeCKHe CBOICTBA Ha MpUMepe Xjiopa (B3auMOCICTBUE C METAIIaMH,
HEMEeTaJllaMH — BOJIOPOJIOM U KHUCIOPOJOM, wenoyamu). XiopoBogopoa. ComnsiHas
KHCIIOTa, XHUMUYECKHUE CBOWCTBa, nonyuenue, TUpUMeHeHUe. [lelicmeue xnopa u
X710p08000PO0a HA Opeanu3m uejnogexka. BaxHeWIIne XJIOPUAbBI U UX HAXOXKICHUE B
pUpoJeE.

O6mast xapakrepuctuka djeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHHUs
aTOMOB KHCJIOPOJIa U cepbl. XapaKTEpHbIE CTENIEHU OKUCICHHUS.

Crtpoenre u (u3MuUecKHe CBOMCTBAa MPOCTHIX BEIIECTB — KHUCJIOPOJAa U CEpPHI.
AnnoTpornHble  MOAM(UKAIUMU KUCIOpOJa M Cepbl. XHUMHUYECKHE CBOMCTBAa CEpbI
(B3auMopeiicTBUE C HememaniamMu — BOJIOPOJOM U  KHUCIOPOJOM, MeETaJsIaMu,
KOHYEHMPUPOBAHHLIMU aA30MHOU U ceproil Kucaiomamu). CepoBOJOPOA: CTPOCHHUE,
¢bu3nUeckue U XMMHUYECKHUE CBOMCTBA (KHCJIOTHBIE M BOCCTAHOBHUTENIbHBIE CBOWCTBA).
Oxcujibl cepbl Kak MPeACTaBUTENN KUCIOTHBIX OKcuaoB. CepHast KucioTta: pusndeckue
U XUMHYeckue cBoicTBa (oOmme u crnenuduyeckue). Coiau CepHONM KHUCIOTHI,
KaueCTBEHHAasl peakius Ha cyinbdaT-uoH. CepHUCTas KUCIOTa. Xumuueckue peaxyuu,
nexcawjue 6 OCHO8E HNPOMBIULIEHHO20 CHOCOOA NONYYEHUs CEPHOU  KUCAOMDbL.
Haxoxnenue cepsl u e€ coenunenuii B npupoe. [Ipumenenue cepsl U ee CoeAMHEHU B
ObITY M B MPOMBIIUIEHHOCTH. Xumuueckoe 3azpsA3HeHue OKpyxcaroujei cpeobvl
COCOUHEHUAMU Ccepbl (KUCTIOMHbLE Q0HCOU, 3a2PA3HEHUe 8030YXA U 8000EMO8), CHOCOObL
€20 npedomepaujeHus.

OO61as xapakTepucTuka 3JeMeHTOB V A-rpymninbl. OCOOEHHOCTH CTPOEHUSI ATOMOB
azota u ocdopa, xapakTepHbIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B Tpupoje, (U3MUECKHEe M XUMUYECKHE CBOWCTBA
(B3auMOJEHCTBUE C METaJUIaMd M HEMETaJUlaMd - KHUCJIOPOJAOM U BOJOPOJOM).
Kpyrosopor azora B mnpupoae. AMMHAK: (QU3NYECKUE U XUMUYECKHE CBOMCTBa
(oKHcIIeHrEe, OCHOBHBIE CBOWMCTBA BOJHOTO pacTBOpa), noayuerue u npumeHenue. Conu
aMMOHMUSI: COCTaB, PU3NUYECKHE U XUMUYECKHE CBOMCTBA (pa3fioKeHHe, B3aUMOCHCTBIE
CO MIeJoYaMu), npuMmeHeHue. KauecTBeHHasl peakiusi Ha HOHBI aMMOHMS. A30THas
KHCIoTa, e (Qu3myeckue M XUMHUYECKHe CcBoicTBa (00mue u creuuduueckue),
noayuernue. Hutpatel (paznoxenue). AzoTucrtas kuciota. Mcnonb3oBanue HUTPATOB U
coJiel aMMOHHMSI B KaueCTBE MUHEPAJbHBIX yJIOOpeHUN. Xumuueckoe 3azpszHnenue
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oKpydHcarouyelt cpedvl CoOeOUHeHUAMU a30ma (KUCTOMHble 00HCOU, 3a2psi3HeHUe 8030VXd,
nOYBblL U B0OVEMOB).

docdop, amomponusvie moouguxkayuu Gocgopa, bU3MIECKHE U XUMUUYECKHUE
CBOWCTBa (B3aMMOJCHCTBHE C MeETallaMHU, HEMETaNIaMH, KOHYEHMPUPOBAHHbIMU
azomuou u cepuou xucromamu). Oxcun ¢ocdopa (V), oprodochopHas KucioTa:
buznyeckue W XUMHUYECKHE CBOWCTBA, noayyeHue. Ilonamue o0 MUHepaibHbIX
yooopenusix: Humpamol u Gocgamot. Ilonamue o komniekcuvlx yooopenusx. O0mmas
XapakTepucTuka 3y1eMeHTOB [V A-rpymnmbl. OcoOEHHOCTH CTPOCHHS aTOMOB YTiiepoja U
KpeMHHUs. BaJeHTHOCThP W XapaKTEpHBIC CTEIICHH OKHUCJICHHS aTOMOB Yriepoja H
KpemHus. PacripocTpanenue yriepoia B IpUPOJIe, XapaKTepHbIe CTETICHH OKUCIICHHUS.

VYrnepon, amnorponHsle Moaudukauuu (rpadur, anmasz), Qusnyeckue u
XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMO/ICHCTBUE C METAJUIAMH, HEMETAJUIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHol Kuciomamu). Ancopoius. KpyroBopor
yriepona B mpupoae. Okcuasl yriepoja, ux (U3HUECKWe W XHUMHUYECKHE CBOWMCTBA,
MoJlydeHWe W TPUMEHEHHWE, [EeHCTBHE Ha OpPraHM3M 4YeloBeKa. JKojocuueckue
npoobaemvl, césa3amnuvle ¢ okcuoom yenepooa(lV); eunomesa enobanvbrHoco nomennerus
KAuMama, napHuxosvlii 3¢ggexm. YTONbHAS KHUCIOTa W €€ CONMu, WX (pu3mdeckue u
XUMUYECKUE CBOMCTBA, nojyuenue u npumerenue. KadecTBeHHas peakiys Ha KapOOHAT-
HOHBIL. Vcronp30BaHKe KapOOHATOB B OBITY, MEIUITMHE, MPOMBIIUICHHOCTH M CEITLCKOM
XO35MCTBE.

O6mue mpeacraBieHuss 00 OCOOEHHOCTSX COCTaBa M CTPOCHUS OPraHHMYECKUX
COCMHEHH yrieposa (Ha mpuMepe MeTaHa, dTHIICHA, ITaHOJIa, YKCYCHON KUCIOTHI. Mx
cocmag u xumudeckoe cmpoenue. Knaccugpurayus opeanuuecxkux eeujecms. llonsitue o
OMOJIOTUYCCKY BaXKHBIX BEIIECTBAX: KUPaX, OCKaxX, yriIeBoJaaX — M UX POJIA B KH3HU
qyenoBeka. MamepuanbHoe eOUHCMB0O OP2AHUYECKUX U HEOPSAHUYECKUX COeOUHEHULL.

KpemHunmii, ero ¢Qusnyeckue © XUMUYCCKHE CBOWCTBAa (Ha MpUMeEpe
B3aMMOJICHCTBHSI C METAJUTAMH M HEMETaJlIaMu), nojayyerue u npuMmenenue. Coedunenus
Kpemuusi 8 npupooe. Obwue npeocmasienus o6 oxcuode kpemuusa(lV) u xpemrnuesoi
kucnome. Cunukamsi, husuyeckue u Xumuieckue c8oUCmed, NoayyeHue u npumMeHeHue 6
ObIMYy, NPOMBIUIEHHOCMU (8 MeOUYUHCKOU, IJIeKMPOHHOL, CMPOUMETbHOU U Op.).
Baoicnetiwue cmpoumenvHvle Mamepuanvl: KepamuKkd, CMeK1io, yemeHm, OemoH,
arcenezobemon. 1lpobremvl 6€30NACHO20 UCNONIB308AHUSL CIMPOUMETbHBIX MAMEPUATLO8 8
NOBCEOHEBHOU JHCUSHIU.

XVWMHYECKHA SKCIEPUMEHT: HU3Y4YCHHE OOpa3IoB HEOPTaHWMYECKUX BEIICCTB,
CBOMCTB COJITHOH KHCJIOTHI; IPOBEICHHE KAYECTBCHHBIX PEAKIUH Ha XJIOPHUI-UOHBI U
HAOJIFOJICHUE TIPU3HAKOB HMX IMPOTCKAHUsS, OIBITH, OTpakaromue Qu3ndeckue W
XHUMHAYECKHUE CBOICTBA TaJlOTC€HOB M WX COCAUHEHHH (BO3MOYXHO HCIIOJIB30BaHUE
BUJICOMaTEpHUaIoB); O3HAKOMJIEHME C oOpa3lamMu  XJIOpUIOB  (TaJIOTCHHUIOB);
O3HaKOMJICHHE ¢ oOpasliaMu cepbl W €€ COCIWHEHUSMHU (BO3MOXXHO HCIOJIB30BaHUE
BUJICOMATEpHAaOB); HAOIIOJICHHE Tpoliecca OOyriaMBaHWs caxapa IOJ JCHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHUCJIOTBI, H3yUYEHUE XUMUYCCKUX CBOWCTB pa30aBICHHOU
CEpHOU KHCIIOTHI, IPOBEJCHIE KaUeCTBEHHOW peaklny Ha Cyab(haT-uoH U HAOIII0IeHNE
MpU3HaKa e MPOTEeKaHus; 03HaKOMJIEHHE C (PU3MUEeCKUMH CBOMCTBAMHU a30Ta, ¢ocdopa
U UX COSMHEHUH (BO3MOKHO MCTIONIB30BAaHUE BUACOMATEPHUAIOB), 00Opa3liaMu a30THBIX
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u GpocPopHbIX yI0OpeHUi; OoJyYeHe aMMHUaKa U U3y4eHHE €ro CBOMCTB; MpOBEICHUE
KaueCTBEHHBIX pPEaKIMil Ha MOH aMMOHHMS U (pocdaT-uOH W U3yYEHUE MPHU3HAKOB HX
IIPOTEKAHMs, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCJIOTBl C MEIBIO
(BO3MOKHO HCIIOB30BaHUE BUICOMATEPUAIIOB); U3YUEHUE MOJENIECH KPUCTALITMYECKUX
peméToKk anmasa, rpaguTa; O3HAKOMJIEHHE C MIPOLECCOM aAcopOIMU pacTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM yIJIEM M  YCTPOWCTBOM IMPOTUBOrasa; IOJYYEHHE
YIJIEKUCIIOr0 Ta3a U U3YYEHHUE €ro CBOMCTB; NMPOBEICHUE KaUYECTBEHHBIX pEaKUUi Ha
KapOOHAT- U CHJIMKAT-UOHBI U M3yYE€HHE MPU3HAKOB MX MPOTEKAHUS,; O3HAKOMJICHHUE C
MPOAYKIMEN CHIIMKATHON MPOMBILIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10
TeMe «BaxkHelIre HeEMETauIbl U UX COSUHEHUS».

MeTaJsibl 1 MX COCAMHCHUSA

OO61mast xapaKTepucTUKa XUMUYECKUX JIEMEHTOB — METaJUIOB HA OCHOBAaHUU HMX
nosnoxkeHus B Ilepuoanueckoil cucreMe xumudeckux sneMeHToB Jl. M. MeHneneeBa u
cTpoeHusi aroMoB. CTpoeHne MeTaioB. MeTamnueckas CBA3b W METAJIMYECKas
KpUCTAJIMYECKAsT pEIIETKa. OJNEKTPOXMMUYECKUN PAN  HAOPSKEHUHA METalIoB.
duznyeckue M XMMHYECKHE CBOMCTBA METAIOB (B3aMMOJACIHCTBUE C KHUCIOPOJIOM,
BOJIOW, KucioTaMu). Obwue cnocodvl nonyuenus memannog. llowsamue o xopposuu
Memainnos, OCHOBHble Cnocoobwl 3awumel ux om kKopposuu. Cniaswl (cmaib, 4yeyH,
O0OPANIOMUHUL, OPOH3A) U UX NPUMEHeHUe 8 ObIMY U NPOMBIULIEHHOCHIU.

[IlenmouHble MeTaibl: MoNOkKeHUE B llepuoguyeckold cHCTEME XUMHUYECKUX
aneMeHToB [l. 1. MenneneeBa; ctpoenue aromoB. Haxoxnenue B npupone. Pusnueckue
U XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAbl U TUIPOKCUIBI HATPUS
U Kaynsl. lIpuMeHeHne menoYHbIX METAJIIOB U UX COEITMHEHUM.

[I{emouHO3€MENBbHBIE METAIIJIBI MATHAN U KAJIBLUI: TI0JIOKEHUE B [lepronnueckoit
cucremMe XuMuueckux aeMeHToB 1. 1. MenaeneeBa; CTpoeHrE UX aTOMOB; HAX0XKICHUE
B mnpupone. Pusnyeckrue U XMMHYECKHME CBOWCTBA MarHus M Kaublus. Baxkneilmue
COCIMHEHUS KalblMs (OKCHUJ, THIPOKCHUI, CONu). JKécmkocmsb 6006l u cnocodwvl eé
YCMpPaHeHus.

Anromunuii: nonoxeHue B llepruoguyeckoil CUCTEME XMMHMUYECKHX JJIEMEHTOB
J. . Mengeneesa; CcTpoeHHE arToMa; HaxOXJIeHUE B npupone. dusnueckue Hu
XMMHYECKUE CBOMCTBAa alOMUHUSA. AMQOTEepHbIE CBOWCTBA OKCHUIA W THUAPOKCHIIA
AITFIOMHUHMUS.

XKeneszo: nmonoxenne B Ilepuognyeckod CcHCTEME XWMHUYECKUX DJIEMEHTOB
J. 1. MenneneeBa; CcTpoeHUME aroMa; HaxoxxiaeHue B npupoxae. Dusnueckue u
XMMHYECKUE CBOMICTBA kelie3a (B3auMMOCHCTBUE C METAJJIaMHU, KUCIOTAMH U COJISIMHM).
Oxcuasl, ruapokcuasl u conu xkenesa(ll) u sxeneza(Ill): cocras, cBolicTBa U noyueHue.

XMMHUYECKUN HKCTIEPUMEHT: 03HaKOMJIEHUE ¢ 00pa3liaMyi METaJIOB U CIJIABOB, UX
(bU3MYEeCKMMU CBOMCTBAMM; H3YYEHHE pE3YyJbTAaTOB KOPPO3HH METAIJIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), OCOOCHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIbIU U
HaATpHsl ¢ BOJOM (BO3MOXKHO MCIOJIb30BaHHUE BUIEOMATEPHAIIOB); UCCIIEI0BAHUE CBOMCTB
KECTKOW BOJBI; IpOIlECCa TOPEHHs Keje3a B KUCIOpoAe (BO3MOKHO HCIIOIb30BAHUE
BUJIEOMATEPUAIIOB); MIPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIMil HAa UOHBI (MarHus,
KaJIblius, amoMuHus, nuHka, xeneza(ll) u xeneza(Ill), menu(Il)); naGmonenue u
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OMHUCaHWE TMPOILIECCOB OKpAIIMBAaHUS IUIAMEHW HOHAMHU HATpUS, Kalusg W KaJbIUs
(BO3MOKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB); HUCCIaeAOBaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCHUA AIIOMUHUS U THAPOKCHUIA IMHKA; PEIICHUE DKCIIEPUMEHTAIBHBIX 33/1a4 110
TeMme «BaxkHelme MeTalIbl U UX COSTUHEHUS».

Xumus u oKpyscaowasn cpeoa

Hoesvie mamepuanvl u mexuonoeuu. Bewecmea u mamepuanvl 6 no8ceOHe8HOU
JHCU3HU  yenoseka. Xumus u 300posve. bezonacnoe ucnonvzoganue eewecms u
Xumuyeckux peakyuti 8 Owimy. Ilepsas nomowp npu  XUMUYECKUX — 0IHCO2AX
u ompasnenusx. OCHOBbL 2KOI02UYECKOU 2epamomHocmu. Xumuueckoe 3azcpsa3HeHue
oKpydHcarouyell cpeonl (npedeavras oonycmumas konyenmpayus sewpecms — I[1/[K). Ponw
XUMUU 8 PeUeHUU IKOTOSUYECKUX NPOOIEM.

Ilpupoonvle ucmounuku y2ne8000p0008 (y2oib, NPUpoOHblL 2a3, Hepmb),
NPOOYKMbL UX NepepadomKu, Ux poib 8 Oblmy U NPOMBIULIEHHOCHIU.

Xumuyeckuil IKCnepumMenm: uzyyeHue oopazyo8 Mamepuaiosg (Cmekio, Cniagvl
Memanios, NOIUMepHble MAmepuabl).

MexnpeaMeTHbIe CBA3H

Peanuzanms MEXIpeIMETHBIX CBS3ed MpPU H3YYCHUU XUMHUHM B 9 Kjacce
OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATHIA, TaK
U TIOHSATUH, SBJISIONIUXCS CHUCTEMHBIMHU IS OTICIBHBIX IPEAMETOB E€CTECTBEHHO-
HAYYHOTO IUKJIA.

OO01IHe eCTECTBEHHO-HAYYHBIC ITOHATHS : HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TSOPHSI,
aHamW3, CHUHTE3, KiIacCU(pUKalus, TEePUOJAUIHOCTh, HAOIIOJCHUE, OJKCICPUMEHT,
MOJICTTUpOBaHNE, M3MEPEHHE, MOJCIb, SBIICHHUE, MAPHUKOBBIH 3P (EKT, TeXHOIOTHs,
MaTepuabl.

dusnka: MaTepusi, aToM, JICKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIIBI,
PaOaKTUBHOCTh, MOJIEKYJNA, AJIEKTPUUCCKUI 3apsill, IPOBOIHUKH, MOTYIIPOBOIHUKH,
AVDIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSIHIE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaJUIMYECKas pemETKa, CIUIaBbl, (U3NYECKUE
BCJIMYHMHBI, CAUHUIIBI HM3MEPCHHS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IHI,
Connue.

buonorusa: ¢orocuHTe3, apixaHue, Ouocdepa, HSKOCUCTEMa, MHHEPATbHEIC
yaoOpeHwsI, MUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, TUTATeIbHBIC BEIIECTBRA.

I'eorpadus: atmocdepa, runpochepa, MUHEpAJIbI, TOPHBIE MOPOJIBI, IMOJIE3HBIE
HCKOTIaeMBbI€, TOIUIMBO, BOJHBIC PECYPCHI.

I[IpumMepHbIe TeMBI MIPAKTHYECKUX PAOOT:

1. JlaBopatopHoe oOGopynoBaHue U IpueMbl oOpamieHus ¢ HUM. llpaBuia
6e3omacHoii paboThl B XUMUYECKOM 1ab0paTopui.

2. OuncTKa 3arpsA3HEHHON TOBAPEHHOW COJIH.

3. [Ipu3Haku mpoTeKaHUSI XUMUYECKUX PEAKITUH.

4. Ilony4yeHne KUCIOpOJia U N3y4EeHUE ero CBOWCTB.

5. Ilonydenue BOAOpOAa U U3yYCHHUE €r0 CBOMCTB.
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6. IIpuroToBneHue pacTBOPOB C ONPENEIECHHOW MacCOBOW JOJEH pAaCTBOPEHHOTO
BEILIECTBA.

7. PellleHue HSKCOEPUMEHTAIBHBIX 3agad 1o TemMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHEHUI.

8. Peakiuu nOHHOTO OOMEHa.

9. KauecTBeHHBIE peaKIMU Ha HOHBI B PACTBOPE.

10. [TonyuyeHne aMMHaKka U U3y4EHUE €ro CBOMCTB.

11. [Tony4deHne yriuekuciioro ra3a u M3y4eHUe ero CBOMCTB.

12. PemeHne sxcnepuMeHTanbHbIX 3aaa4 1o teme «Hemerannel IV — VII rpynn u
UX COCMHECHUI).

13. Pemienne 3kcriepuMeHTAIBHBIX 3a4a4 110 TeMe «MeTasuibl U UX COEIUHEHUSD.

[Ipy npoBeneHUH NPAKTUYECKOM pPabOThl KaXKIblii €€ JTam BBIIOJHAETCS

oOyuaromumucs ¢ 3[IP BMmecte ¢ yuureneM M MOJA €ro pykoBojacTBoM. Ha mgocke
00s3aTENIbHO BBIBELIMBAIOTCS MpPaBHJIa TEXHUKA OE€30MaCHOCTH, COOTBETCTBYIOLIUE
JaHHOMY BHUAY paOOThl, JaeTcsd NpaBWiIbHAas 3amuch (QOpPMYN U yKa3bIBaeTCs LEJb
npoBesieHus padoThl. [Ipn HEOOXOAMMOCTH AaeTCsl BU3YaIbHBIM alrOpPUTM BBIMOJIHEHUS
3a/laHus. JTO CHOCOOCTBYET OCO3HAHUIO OOYYAIOIIMMUCS BBINOIHSAEMBIX JEHCTBUN U
IIOJIy4EHHOT'O PE3yJIbTaTa.

IIpumMepHbIEe KOHTPOJIBbHO-U3MEPHUTENbHbIC MATEPHAJIbI IO XUMHH

Jlist opraHu3aluy MPOBEPKH, ydyeTa U KOHTPOJIS 3HAHUKA OO0yYaroluxcs IO
MpeaIMEeTy MPEeAYyCMOTPEHbl KOHTPOJIbHBIE PabOThl, CAMOCTOSITENIbHbIE PA0OTHI, 3a4YETHI,
npakTuyeckue padoThl, TecTupoBaHue. OTHUM M3 METOJOB KOHTPOJIA PE3yJIbTaTOB
oOyuenust oOywaromuxcsi ¢ 3IIP sBuseTcs MeToJ MOIMBAPUATUBHOTO 3KCIpecc-
TECTUPOBAHHUS C KOHCTPYMPYEMBIMH OTBETaMHU. Ero OTIMYUTENBHBIMU 4YEPTaAMU
ABJISIIOTCSL  ONEPATHBHOCTh,  BBICOKAs  CTENEHb  WHAWMBHIYadu3aluyd  3HAHUU,
CPaBHUTENILHO MaJjible 3aTpaThl BPEMEHH U TPYJa Ha IPOBEPKY OTBETOB 00YYAIOLIUXCSI.

Hns oOydaromuxcs ¢ 3[IP Bo3MOkHO M3MeHEeHHE (OPMYIHMPOBKHM 3aJaHUN Ha
«IIOIIAroBYIO», ajanTalys IpeasaraéMoro o0y4yarouieMycsi TECTOBOTO (KOHTPOJIBHO-
OLICHOYHOr'0) MaTepHalia: HCIOJIb30BAaHUE YCTHBIX U TMHCHbMEHHBIX HHCTPYKIIHM,
YIPOILICHUE JITMHHBIX CIOXHBIX (OPMYIUPOBOK MHCTPYKILIMHA, PEIICHHE C OMOpOi Ha
aJITOpUTM, 00pa3el, UCIO0Ib30BAHUE CIIPABOYHON MH(POPMAIIUH.

KonTpoJsbHbIe padoThl IO TEMaM

B paboueii nporpaMmme npeaycMOTpeHO 9 KOHTPOJIbHBIX padoT:

Koumponvuass paboma Ne 1. TlepBoHayaibHble XHUMHYECKUE MOHSATHS.
XUMHUYECKUE IJIEMEHThl. XUMUYECKUE POPMYJIIbl U YPAaBHECHHUS.

Konmponvuas paboma Ne 2. Tlepuonuueckas CUCTeMa XUMHUUYECKUX DJIEMEHTOB
J.1. MenpneneeBa. CtpoeHue aroma.

Konmponvuas paboma Ne 3. Xumudeckast CBsI3b.

Konmponvuas paboma Ne 4. Kucnopon. Okcunbl. ['openue. Bomopon. Kuciorsr.
Comu.
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Konmponvuas paboma Ne 5. O60011eHne CBEACHUN 0 BaXKHEHIITUX Kjlaccax
HEOPraHUYECKUX COCTUHEHU.

Konmponvuas paboma Ne 6. IneKTpOIUTHYECKAS] TUCCOIHAITHS.

Konmponvuas paboma Ne 7. Hemetasl.

Konmponvuas paboma Ne 8. Metamibl.

Koumponvuas paboma Ne 9. ItoroBasi pabota 3a Kypc HEOPraHMYECKOW XUMUMU.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA YUEGHOI'O ITIPEIMETA
«XUMUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHIA

B menom pesynbraThl ocBoeHus obOydarommmucs ¢ 3P ydebHoro mpemmera
«XHUMHS» JTOJDKHBI COBIIAJIATh C pe3yJbTaTaMU IMPUMEPHON pabodei MmporpamMMel
OCHOBHOTO 00111er0 o0pa3zoBanus. Hanbonee 3HaAUMMBIMU SIBJISTFOTCS :

JIMUHOCTHBIE PE3YJIBTATBI:

MOTHBAIIHS K O0OYUCHHIO U [IeJICHANPABICHHON TO3HABATEILHOM JIEATEIHPHOCTH;

yCTaHOBKA Ha OCMBICIICHHE JIMYHOTO OIBITA, HAOIOEHUI 32 XUMUYECKUMU
IKCIIEPUMEHTaMU;

OpHEHTallMs Ha TMpaBWIa WHAMBUIYAIBHOTO M KOJJICKTUBHOTO O€30MacHOT0
MOBEJICHUS TIPU B3aMMOJICHCTBHY ¢ XHMHUYECKUMHU BEIIECTBAMH U COCTUHEHUSIMU;

MPaKTHYECKOe M3yueHue npodeccuii U Tpyaa pa3IndHOro pojaa, B TOM YHCIIE Ha
OCHOBE TIPUMCHEHHS W3y4aeMOro IMPEJAMETHOTO 3HaHWsA (Hampumep, JTabopaHT
XUMHUYECKOI0 aHaI13a);

yBa)KEHHUE K TPYAY U pe3ylibTaTaM TPYIOBOU e TEIbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY TIIOCTPOCHUIO JaimbHEeHIIed WHIWBHIYaTbHON
TPaeKTOpUH O0Opa3oBaHWs Ha OCHOBE OpPUEHTHPOBKM B Mupe mnpodeccuii u
po¢heCCHOHATBFHBIX MPEANOYTCHHN, YBaXKUTEIHHOTO OTHOIICHUS K TPYAY;

OCO3HAHUE CBOETO TIOBEJICHHUS C TOUKH 3PCHHSI ONMACHOCTH MM OE€30MMaCHOCTH IS
ce0s WK [Tl OKPYKAIOIIHX;

OCHOBBI JKOJOTHYECKON KYIbTYPHl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIICHUS, IPUOOPETEHNE OMBITA YKOJIOTHUECKHA OPUEHTUPOBAHHOM
MPAKTHYECKOH eATEeIHbHOCTH B )KU3HCHHBIX CUTYaIIHSX;

OCO3HAHUE TOCJEACTBUA W HENPUATHE BPEAHBIX MPHUBBIUEK (YMOTpeOICHUs
QJIKOTOJIS, HAPKOTHUKOB, KypeHHWs)) W WHBIX ¢GopM Bpema s (U3UYECKOTO U
MICUXUYECKOTO 3I0POBBSI;

NPUHATHE PEIICHUH B )KU3HECHHON CHUTYyallid Ha OCHOBE TIEPEHOCA TIOTyYCHHBIX B
X0/1e 00y4YeHUs 3HAHUN B aKTyaJIbHYIO CHUTYAIIHIO, BOCIIOJIHATH AeQUIUT HHPOPMAIIUH;

TOTOBHOCTh OTOMPATh M MCIOIB30BaTh HYKXHYIO WH(GOPMAIIUIO B COOTBETCTBHH C
KOHTEKCTOM XU3HEHHOW CUTYaIlNH.

METAINIPEIMETHBIE PE3YJIbTATBI

Osnadenue ynusepcanvbHvolMu y4eOHbIMU NOZHABAMETbHLIMU OCUCH BUAMU:

BBISBJISITh MPUYUHBI U CJIIEACTBUS MIPOCTHIX XUMUUYECKUX SABJICHUM;

OCYIIECTBJISITh CpaBHEHUE, KIACCU(PUKAIINIO XUMUUYECKUX BEIIECTB MO 33IaHHBIM
OCHOBAHMSIM M KPUTEPUSIM JIJIsl YKA3aHHBIX JJOTUYECKUX OTEepaInid;

CTPOUTH JTIOTMYECKOE CYKIEHHUE MOCIIE MPEABAPUTEIHLHOIO aHAIM3a, BKIIOYAIOIIEEe
YCTaHOBJICHUE MPUYUHHO-CJIEICTBEHHBIX CBS3EH;

BBISIBJIAITH JAe(UIMTB HWHPOpMAIUHU, JAaHHBIX, HEOOXOIUMBIX JIsA pEIICHUs
MOCTaBJICHHOM 3a7a4M;
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npeo0pa3oBbIBaTh MH(POpPMAIMIO U3 OJHOIO BUAA B APYrod (TabiHIly B TEKCT U
mp.);

co3/aBaTh, MPUMEHATh U TIPEOOPA30BBIBATh 3HAKU U CUMBOJIbI, MOJIEJIM U CXEMBbI
JUISl petieHus: yueOHBIX U MTO3HABATENbHBIX 33/1a4 C MOMOIIIBIO 11e/1arora;

C MOMOIIIBIO Mejarora NPOBOAUTh XUMUYECKUN OTIBIT, HECIOXKHBINA IKCIIEPUMEHT,
JUIsl YCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUEHUSs, TPUUMHHO-CIIEICTBEHHBIX CBSI3EH
Y 3aBUCUMOCTEH 00OBEKTOB MEXIY COOOM;

C TOMOIIBI0 TMeAarora WJIh CaMOCTOSTEIbHO (OPMYIHpPOBaTh 000OIIEHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEJECHHOTO HAOIIOICHHUS], OIIbITA;

MPOTrHO3UPOBATh BO3MOXKHOE Ppa3BUTUE XHMHYECKHMX IPOLIECCOB U  HX
MOCJIE/ICTBUS;

UCKAaTh WIM OTOMpaTh MHMOPMALUIO WIM JAHHbIE W3 UCTOYHUKOB C YYETOM
MpeSIOKEHHON yueOHOM 3a71auM U 3a1aHHBIX KPUTEPHUEB.

Osnadenue ynueepcanibHbIMU yUeOHbIMU KOMMYHUKAMUBHBIMU 0ClCIBUAMU:

OpraHU30BbIBaTh y4eOHOE B3aMMOJEHCTBUE B Irpymie (ONpenesTh o0lue e,
pacnpenensiTh pojiu, 1I0rOBapuBaThCA JIPYT C APYTOM U T. 1.).

C MOMOIIBIO TIeAarora Wik caMOCTOSATEIbHO COCTABISTh YCTHBbIE M MUChbMEHHBIE
TEKCTbl C MCMOJb30BAHUEM WUTIOCTPATUBHBIX MATEpPUATIOB JJIsi BBICTYIUICHUS TEpen
ayIUTOPUEN;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JAESTENBHOCTH C
yUUTEIEM M CBEPCTHUKAMH; pabOTaTh MHIWBUYAIbHO M B TPYIE: HAXOIUTh oOlIee
pelieHre W pas3pematb KOH(MIUMKTHL Ha OCHOBE COIVIACOBAHMS TO3MIMH U ydera
MHTEPECOB; (GOPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAMBATH CBOE MHEHHUE;

OLICHMBATh KaYECTBO CBOErO BKJAJia B OOLIUN MPOAYKT, IPUHUMATH U pa3eisiTh
OTBETCTBEHHOCTb U MPOSABISITH TOTOBHOCTD K MPEAOCTABICHUIO OTYETA Mepe IPYMIOn.

Osniadenue ynusepcanvbHolMu y4eOHbIMU PeYIAMUGHBIMU 0CUCBUAMU:

oOHapyxuBaTh M (opMyIHpOBaTh y4yeOHYIO NpoOJeMy, ONpeaeisTh Iellb
y4eOHOMU JIeITeIbHOCTH;

BJIaJ€Th OCHOBAMHU CAMOKOHTPOJI, CaMOOICHKH, NPUHATUS pPEIICHUH U
OCYIIECTBJICHHS] OCO3HAHHOI'O BbIOOpa B y4eOHOM U MO3HABATEIbHON JEATEIbHOCTH;

COOTHOCHTH CBOM JEHUCTBUS C IJIAHUPYEMBIMHU DPE3YJbTaTaMH, OCYILECTBIAThH
KOHTPOJIb CBOEU JIEATEbHOCTH B TMPOLECCE MOCTHKEHUsI pe3yJibTara, ONpenessiTh
CIOCOOBI IEMCTBUM B paMKax MPEeAJIOKEHHBIX YCIOBHUM U TpeOOBaHUIA, KOPPEKTUPOBATH
CBOM JICUCTBHS B COOTBETCTBHH C U3MEHSIOIIEHCS CUTYyalUel;

JaBaTh aJIEKBaTHYIO OLIEHKY CHUTyallUM W TpejuiaraTh IUIaH €€ W3MEHEHUS;

MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IPU PEIICHUHN yUeOHON
3a/1auu;

MMOHUMATh TPUYHUHBI, MO KOTOPHIM HE OBUI JIOCTUTHYT TpeOyeMmblil pe3yibTaT
JESTENbHOCTH, OMNPEACNSITh IMO3UTHBHBIE HM3MEHEHUsS W HalpaBlIeHUs, TpeOyrolue
nanbHeuenl paboThl;

OCO3HAHHO OTHOCUTBHCA K IPYTOMY YEJIOBEKY, €r0 MHEHHUIO.
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NPEAMETHBIE PE3YJIbTATHI

B cocraBe npeamMeTHBIX pe3yabTaToOB MO OCBOCHHUIO 00S3aTEIbHOIO COJIEP KAHMS,
YCTAaHOBJIEHHOTO JIaHHOW MpUMEpHOM paboyeil MmporpamMMmoi, BBIAEISAIOT: Hay4HbIC
3HAHMSI, YMEHHS U CIOCOOBI AeHCTBUH, cnenuduyeckue ais yueOHOro mpeamera
«XUMHUA», BUIBI NEATEIBHOCTH M0 IMOJYYEHUIO HOBOI'O 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHUSIX:

® IIPEJCTABICHUE O 3aKOHOMEPHOCTSIX M II03HABAEMOCTU SIBJICHUN IIPUPOABI,

MOHUMaHUEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAYKH KakK 0OJacTu

COBPEMEHHOI'0 €CTECTBO3HAHMS, KOMIIOHEHTA O0IIEeH KyJIbTyphbl U MPAKTHUECKOM

JEeSTEIBHOCTH YeJIOBEeKa B YCIOBUSAX COBPEMEHHOT0 O0IIeCTBa; TOHUMAaHUE MeCTa

XUMHUH CPEAU IPYTUX €CTECTBEHHBIX HAYK;

® BJIAJICHUE OCHOBAMU IMOHATUHMHOIO alllapaTa U CUMBOJIMYECKOTO A3bIKA XUMUU JJIS
cocTaBlieHUs (OpMYyJT HEOPraHMYECKUX BEIIECTB, YPABHEHUN XUMHUYECKHUX
peakiuii (c Omopod Ha aJropuTM YYEOHBIX JACHCTBHIA);, BIIaJICHHE OCHOBAMH
xumuaeckoit HomeHkIaTypbl (IUPAC u TpuBHanbHOil) 1 yMEHHE UCTIOJIB30BATh €€

JUIsL pelieHus] y4yeOHO-TI03HABATENbHBIX 337a4 C IMOMOILIBIO YUMTENs; yMEHHE

UCIIOJIb30BaTh MOJENIU JJIi OOBSCHEHHS CTPOEHHUS AaTOMOB M MOJEKYJ IO

AJTOPUTMY C OIIOPOM HA OINPENEIICHUS,

® IIPEJICTABICHUE O CUCTEME XMUMHUYECKUX 3HAHUM U YMEHUE C MOMOLIBIO YUUTENA

IIPUMEHATh CUCTEMY XUMMUYECKMX 3HAHUM JUIsl YCTAaHOBJICHMS B3aUMOCBS3EH

MEXKY HU3YYEHHBIM MAaTEpHAJOM U IPU IOJYYECHUM HOBBIX 3HAHUM, a TAKKE B

MpolLecce BBIMOTHEHUSI YYEOHBIX 3aJaHuii M Tpu padoTe € HCTOYHUKAMHU

XUMHYECKON HH(OpMaLUU, KOTOpast BKIIOYAET:

BAKHEHUIINE XUMHUYECKUE IIOHATHUS: XMMHUYECKUM JJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IIPOCTOE U CJIOXHOE BEIIECTBO, OAHOPOAHAs U HEOJHOPOJHAsT CMECH,
OTHOCUTEJIBHBIE aTOMHasi M MOJIEKYJsIpHAas MaccChl, KOJIMYECTBO BELIECTBA, MOIJIb,
MOJISIpHAsE Macca, MOJISIpPHBIA 00bEeM, OKCHUJ, KHUCIOTa, OCHOBaHUE, CONb (CpemHss),
XUMHYECKAsT peaklUus, peakluu COCAUHEHUs, PEaKUUU pa3JIOKECHUs, PEaKLUU
3aMeIleHUs], peakuu oOMeHa, TeroBol A (PeKT peakuuu, 3K30- U IHAOTEPMUUYECKUE
peaKkLnu, pacTBOp, MACCOBasl JOJISI XMMHUUYECKOIO AJIEMEHTA B COCAUHEHUH, MACCOBAs
JI0JIs1 U TIPOLIEHTHAsl KOHLIEHTpALMs BEIIECTBA B pacTBOPE, AP0 aToMa, dJIEKTPUUYECKUN
CJIOM aToMa, aToMHasi OpOuTaldb, paguyc aroMa, BaJEHTHOCTb, CTENEHb OKUCIEHUS,
XUMHYECKAST CBA3b, DJIEKTPOOTPULATEIBHOCTD, IMOJSPHAS U HEINOJSPHAs KOBAJICHTHAs
CBsI3b, MOHHAsl CBS3b, METAJUIMUECKas CBS3b, KPUCTAIMYECKAsl pelieTka (aToMHas,
MOHHAs, METa/NInYecKas, MOJEKYJspHas), MOH, KaTHUOH, aHHUOH, JJIEKTPOJIUT U HE
ANEKTPOJIHUT, DJIEKTPOIUTHYECKAass  JIUCCOLMAlUs, peakluu HOHHOro oOMeHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAaKLUHM, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHUCJICHHE W BOCCTAHOBJICHHUE, 3JIEKTPOJIU3, XUMHUYECKOE PABHOBECHE, OOpaTUMBbIE U
HeoOpaTUMBbIe PpEeaKIMh, CKOPOCTh XUMHUYECKON peakIuu, KaTaau3aTtop, MNpeaeabHO
nomyctumas konuentpanus (I11K), koppo3us MeTamios, CIjIaBbl;

OCHOBOITOJIAraroIIMe 3aKOHbl XUMUHU: 3aKOH COXpaHEHUs Macchl, Ilepuonnuecknii
3akoH /1. 1. Menzaeneena, 3aK0OH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaipo;

TEOPUH XHUMHUHU: ATOMHO-MOJICKYJISIDHAs TEOpHs, TEOPHUS DIIEKTPOJIUTUYECKON
JUCCOLIMALIM, 4 TAK)KE IPEICTaBICHUS O HAYYHBIX METOJAAX IIO3HAHUA, B TOM YHUCIIE
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AKCTIIEPUMEHTAIBHBIX M TEOPETUUECKUX METOAaX HCCIICIOBAHHS BEIECTB M M3YUCHUS
XUMHUYECKUX PEaKIni;

® IIpEJCTaBICHUE O MEPUOTUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPHUILIATEIBHOCTH), MPOCTHIX U CIOXKHBIX BEIIECTB OT
MOJIOXKEHHUsI 371eMeHTOB B [lepuoandeckoi cucteMe (B MaJIbIX TIeprUOAaX U IIIaBHBIX
MOATPYIIAxX) W DJIEKTPOHHOTO CTPOCHUS aroMa; yMEHHE OOBSCHITH CBS3b
MoJIoKeHust  djeMeHTa B llepuogmyeckoid  cucreMe € YHCJIOBBIMH
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB W 3aps
anpa, oOlee YHuCIO JJIEKTPOHOB), paclpeleleHUeM  JJIEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB TEPBBIX TPEX MEPUOJOB, Kalvsi U KaJbIus;
KJIacCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI C OINOpPOM Ha ONpeacsICHUs
($hU3nYecKOro cMbIciia MUGPOBBIX JAHHBIX MEPUOIUUECKON TaOIUIIBL;

® yMEHHUE KIaCCUPUIIUPOBATh XUMUYECKHUE DJIEMEHThI, HEOPTAaHUYECKHUE BEIIECTBA U
XUMHUYECKHE PEAKIIMH C OTIOPOM Ha CXEMBI; OINpPEEsATh BAJICHTHOCTh U CTEICHB
OKUCJICHUS XMMHYECKUX DJJIEMEHTOB, BHUJI XUMHUYECKOM CBS3M M THI
KPUCTAJITUYECKOU CTPYKTYpPhl B COCIUMHEHHMSX, 3aps]l MOHA, XapaKTep Cpeabl B
BOJIHBIX PacTBOPAaxX BEMIECTB (KUCIOT, OCHOBaHUH ), OKHCIIUTENIh U BOCCTAHOBUTENh
10 AITOPUTMY YUEOHBIX TEeUCTBUN;

® yMEHHE XapaKTEepHU30BaTh C OMOPOM Ha cxeMy (GU3UYECKUE U XUMUYECKHUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOI, TpaduT, aiMa3, KpEMHUM,
azot, ¢pocdop, cepa, XJIop, HATPUH, Kauid, MarHuM, KaJabllUi, aTFOMUHUHN, )KEJI€30)
U CJOXHBIX BEIIECTB, B TOM YHCIE€ HUX BOJHBIX pacTBOpoB (BOja, aMMHaK,
XJIOPOBOJIOPOJ, CEPOBOAOPOI, OKCUIIBI U THUAPOKCcHABl MeTauioB [ - ITA rpynm,
amomunusi, meau (II), nunaka, xeneza (II u III), oxcunbr yrnepona (II u IV),
kpemuus (IV), azora u ¢ocdopa (IIl u V), cepst (IV u VI), cepuucras, cepnas,
azoTucTas, azorHas, (ocdopHas, yrosbHas, KpeMHHEBas KUCIOTa U UX COJIH);
OMHUCHIBATh C OMOPOM Ha TJIaH M KJIIOYEBBIE CJIOBA, YMEHHE MPOTHO3MPOBATH U
XapaKTepU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHS
nocJie MpeBAPUTEIBLHOrO aHajiu3a MOJ PYKOBOJCTBOM IeAarora, nmpuMeHEHHUe
BEILIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUS XUMHUUECKUX
MpEeBpaIeHUd B Pa3IMYHBIX YCJIOBHUSAX, BIUSHHUE BEIIECTB U XUMHUYECKUX
MIPOLIECCOB HA OPTaHM3M YEJIOBEKa M OKPYKAIOIIYIO0 PUPOIHYIO CPEIY;

® yMEHHE COCTaBJIATh IO 00pasily, CXeMe, aJIrOpuTMy Y4eOHBIX JACHCTBHI
MOJIEKYJISIPHBIE U MOHHBIE YPAaBHEHUS peakiuii (B TOM YHUCJIE peakIuii HOHHOTO
oOMEeHa ¥ OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUii), WLIIOCTPUPYIOIINX
XUMUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB / TPYMI HEOPraHUYECKUX BEIIECTB, a
TaKKe MOJITBEPIKIAIOIINX TeHETHYECKYIO B3aMMOCBS3b MEXK]ly HUMHU;

® yMEHHE BBIYUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYI0O U MOJISIPHYIO MAacCChI
BEIIECTB, MACCOBYIO JIOJII0 XMMHMYECKOI'O 3J€MEHTa B COEAMHEHUHU, MACCOBYIO
JI0JII0 BEILIECTBA B PACTBOPE, KOJIMYECTBO BEILIECTBA U €r0 Maccy, 00BEM Ta3oB C
omopoil Ha oO6mmue ¢GOpMyJbl; YMEHHE MPOBOJAUTH PaCUEThl MO YpPaBHEHHUSIM
XUMUYECKUX peaKkuid M HaXOJuUTh KOJWYECTBO BEIIECTBA, O0BEM W Maccy
peareHTOB WM MPOAYKTOB PEAKIIMHM C OMOpPON Ha 0Opaszell, alropuT™M ydeOHBIX
JEeHUCTBHIA;
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® BIIaJICHUEC OCHOBHBIMH METOJaMH HayYHOT'0 TIO3HAaHUsA (HAOII0IeHNE, U3MEpPEHHE,

OKCIIEPUMEHT, MOJICTMPOBAHNE) TIPH U3YUCHUH BEIIECTB U XUMUYECCKUX SBICHUIMA

C OTOPOH Ha aJTOPHUTM YUYEOHBIX NEHCTBUI; yMeHHE CHOPMYINPOBATH MPOOIEMyY

U TIPEITIOKUTH ITYTH €€ PEIICHUs ¢ TIOMOIIBIO MeIarora; 3HaHue OCHOB 0€30IMacHOM

paboThl C XUMHUYECKHUMH BEIECTBAMH, XUMHUYECKONH TOCYA0N u 71a00paTOpHBIM

o0opyI0BaHUEM;
® HaWYHE MPAKTUYECKUX HABHIKOB IIAHUPOBAHUS M OCYIIECTBICHHUS CIICAYIONINX

XUMHAYECKUX IKCTICPUMEHTOB TI0J] PYKOBOJCTBOM YUUTENSI C OOCYKIACHHEM ILIaHa

paboTHI WIIM COCTABIICHUEM TAOJIHIIBI:

U3yYCHHE U ONMUCcaHune (PHU3NIEeCKUX CBOWCTB BEIIECCTB;

O3HAKOMJICHHUE ¢ (PU3MUECKUMHU U XUMUYECCKIUMH SIBIICHUSIMU;

OTIBITHI, HJUTFOCTPUPYIOIIUE TPU3HAKH MPOTCKAHUS XUMUIECKUX PEAKITHA;

U3yYeHHE CIIOCOO0B pa3/ieNICHHs] CMECEid;

MOJTydYeHUE KUCIOPOa U U3YYCHHE €r0 CBOMCTB;

MOJTydYeHUE BOJOPO/Ia U H3yUEHUE €TO CBONCTB;

MOJTyYeHHUE YTIIEKUCIIOTO ra3a U U3yUYeHUE eT0 CBOWCTB;

MOJTydYeHUE aMMHaKa M U3yYCHHE €ro CBOICTB;

MIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MacCOBO J10JIel paCTBOPEHHOTO
BEIIIECTBA;

UCCIICIOBAHNE W OIMCAaHUE CBOWCTB HEOPTaHWYECKHX BEIIECTB Pa3IUIHBIX
KJIaCCOB;

MpPUMEHEHUE MHAMKATOPOB (JaKkMyca, MeTuiIopanxa u ¢eHondTanenta) s
OTIpe/IeTICHHs XapaKTepa Cpebl B pacTBOPaX KUCIOT U MIEIOYCH;

U3yYCHHWE B3aUMOJCHUCTBHS KHCIOT C METaJUIaMH, OKCHIaMH METAlJIOB,
pPacTBOPUMBIMU M HEPACTBOPUMBIMHA OCHOBAHHUSIMU, COJISIMU;

MOJTy4YeHUE HePaCTBOPUMBIX OCHOBAHHIA;

BBITECHEHHWE OJTHOTO METaJljia IPYTHM U3 PacTBOpa COJIH;

uccienoBane aM()OTEPHBIX CBOWCTB THIPOKCHUIOB AIFOMUHHUS U ITMHKA;

pelleHne  AKCIEPUMEHTANBHBIX 3afad 1mo Teme «OCHOBHBIE  KIIACCHI
HEOPTaHUYECKUX COCTMHECHUIY;

pellleHne  OKCIEpUMEHTANBHBIX  3amad Mo TeMe  «DIEKTPOIUTHYECKas
TUCCOITUAITISY;

pellieHne SKCIEPUMEHTANBHBIX 3a7ad Mo TeMe «BaxxHeimne HeMeTaulhl U uX
COCTTUHCHHUS;

pelleHne SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHelne MeTamuibl U uX
COCTTUHCHHUS;

XUMHAYECKUE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKHA MPOTEKAHUSI peaKIIni
HOHHOro 0OMEHa;

KayeCTBCHHBIE pPEaKIMM Ha NPUCYTCTBYIOIIME B BOJIHBIX pPAacCTBOpPAaX HOHBI:
xjaopua-, Opomua-, woaua-, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-aHUOHHBI,
THJIPOKCH]I-MOHBI, KaTHOHBI aMMOHUS, MarHUs, KaJbIlHs, aJTIOMHUHHSI, kene3a (2+) u
xenesa (3+), meau (2+), IMHKAa;

YMEHHE TIPEACTaBIATh pPE3yabTaThl dKCIIEPUMEHTa B (QOpMe BBIBOJOB,
J0Ka3aTeNbCTB, TPAPUKOB M TAOJIUIL M BBISBIIATH IMIIUPUIECCKIE 3aKOHOMEPHOCTH;
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e BJaJICHHE MpaBUaMu 0€30MacHOr0 OOpaIleHUs C BEIECTBAMM, UCIIOJIb3YEMbIMU
B NIOBCEJIHEBHOM KM3HM, a Tak)Ke MpaBWIAMH TMOBEJIEHUS B LEISIX COEpEKEHUS
3I0pPOBbSI U OKpYXalollleil MPUPOJHON Cpefbl; MOHMMaHuE Bpena (OMacHOCTH)
BO3JICHCTBUSI Ha KUBbIE OPraHU3Mbl OIPE/ICICHHBIX BEIIECTB, a TAKKE CIIOCOOOB
YMEHBIICHUSI W TPEAOTBPALICHUS WX BPEOHOTO BO3JACHCTBUSA; IOHUMAHHE
3HAYEHUS KUPOB, OEIKOB, YIIIEBOIOB JJIs OPraHU3Ma YeJIOBEKa;

® BJAQJICHHE OCHOBAaMM XUMHYECKOM TPAMOTHOCTH, BKIIOYAKIIEH YMEHHE
MPaBUWIBLHO HKCIIOJb30BaTh M3YUYEHHBIE BEIlIECTBA M Marepuaibl (B TOM 4YHUCIE,
MUHEpalbHble YIOOpEHUs, MeTaJIbl W CIUIaBbl, MPOAYKTHI MepepaboTKu
MPUPOAHBIX UCTOYHUKOB YIJIEBOJIOPOAOB (YTJIsl, IPUPOIHOTO raza, He)Tu) B OBITY,
CEIbCKOM  XO34MCTBE, HA TMPOU3BOJICTBE; YMEHHE MPUBOJUTH MPUMEPHI
MIPaBUJIBHOT'O MCIIOJIb30BAHMS U3YUEHHBIX BEIIECTB U MATEPUAJIOB;

® YMEHHME YCTAaHABJIMBATH CBSI3M MEXAY PEAlbHO HAOIIOJAEMbIMU XUMUYECKUMHU
SBJICHUSMH U MPOIECCaMU, IPOUCXOASAIIMMHU B MAKpO- U MUKPOMHUPE, OOBSICHATH
MPUYKUHBI MHOTO0Opa3us BELIECTB; YMEHUE MHTETPUPOBATh XUMHUUYECKHE 3HAHUS
CO 3HAHUSIMU JPYTUX Y4eOHBIX MPEAMETOB C MOMOIIBIO NIEAArora;

e npencraBieHue o cdepax MnpodheccUOHATBLHOM NESITebHOCTH, CBA3aHHBIX C
XUMUEH M COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAHHBIMU Ha JIOCTHIKECHMSIX
XUMHYECKOW HAyKW; HaJIM4Yue OMbITa paldOThl C PA3NMYHBIMU HCTOYHUKAMHU
uHpopMaluu MO0 XUMHUM  (HAy4YHO-TIOMYJsipHas  JUTepaTypa, CIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI) C OMOPOM Ha aNrOpUTM: YMEHHE OOBEKTUBHO
OLICHMBAaTh MH(POPMALIMIO O BEUIECTBAX, MX MPEBPALICHUAX M TMPAKTHUYECKOM
IIPUMEHEHHH.

TpeOoBaHusi K NMpeAMETHBIM pe3yJbTATAM OCBOCHHMSI Y4eOHOro mpeaMera
«XuMHuA», pacnpeaeaeHHbIe 0 rogaM 00y4eHus

PesynpTaThl mo rogam GOpMYIHpPYIOTCA IO NPUHLMIY A00aBIEHUS HOBBIX
pE3YyABTATOB OT roJa K IOy, YK€ Ha3BaHHbIE B MPEIBIAYIIMX TOAax IMO3UIUHU, KaAK
MPaBUJIO, IOCIIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yabTaThl OUYEPETHOIO roja
M0 YMOJIYAHHUIO BKJIIOYAIOT PE3YNbTATHI MPEABIIYIINX JIET).

8 KUIIACC

pacKpbIBaTh CMBIC OCHOBHBIX XHMHYECCKHUX TIIOHATHHA: aToM, MOJICKYJIa,
XHMHYECKUH 3JIEMEHT, MPOCTOE BEIICCTBO, CIIOXKHOE BEIICCTBO, CMECh (OHOpOIHAS U
HEOJHOPOJIHASI), BAJCHTHOCTh, OTHOCHUTEJbHAs aTOMHAas M MOJEKYJSIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsT Macca, MacCoBasi JI0JISI XUMHUYECKOT'O 3JICMEHTA
B COCAMHEHWU, MOJSIpHBIA  00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHHE, COJb,
IEKMPOOMPUYAMETLHOCIY , CTCTICHb  OKHCIICHHS,  XHMHYECKas  peakIus,
KIaccu(UKaIUs PeakIMi: pPEeaKIUd COCAUHEHUS, PEaKIUU Pas3lIOKCHHS, PEAKIUH
3aMeIeHNs, Peakiui 0OMEeHa, YK30- U DHJIOTEPMUUYECKHUE PEAKIIUU; Mmeniosol 3@ gexm
peaxyuu, SIPO aTOMa, JICKTPOHHBIM CIOW aToMma, aTOMHas OpOMTallb, paauyc aToma,
XHMHYECKasi CBS3b, MOJIApHAS M HEIOJISIpHAs KOBaJCHTHAs CBS3b, MOHHAS CBS3b, MOH,

2
3)160]) " najiec€ KypCuBOM 0003HaYaI0TCA IUTAHUPYEMBIC ITPEAMETHBIC PE3YJIbTAaThl, KOTOPBIC MOI'YyT OBITE IIOTCHIUAJIBHO
JOCTUTHYTBIL OGy‘IaIOIJ_II/IMCH C BHP, HO HE SABJIAIOTCS 00s3aTEIbHLIMU.
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KaTUOH, aHUOH, PacTBOpP, MaccoBas J0Jid BellecTBa (MPOIEHTHAas KOHUEHTpAIus) B
pacTBope;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUNA (cM. M. 1) u
MIPUMEHSTH 3TH MOHATHUS MIPU OIUCAHUM BELIECTB M UX MPEBPALICHHUI;

UCIIOJIb30BaTh XHMHYECKYI0 CUMBOJIMKY JJII COCTaBJICHHS (OPMYN BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUUYECKUX PEaKLUid, FJIEeKTPOHHOTO OallaHca;

OTpeeNsATh BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTENIEHb
OKHUCJICHHS DJIEMEHTOB B OMHApHBIX COECIMHEHUSX C OMOPOM Ha OmpenesieHus, B TOM
YUCJIE CTPYKTYPUPOBAHHBIE; NPHHAMJICKHOCTh BEIIECTB K OINPEACIEHHOMY Kiaccy
COCIMHEHUI 1O ¢opMyiaM; BHUJ XUMHUYECKON CBsI3UM (KOBAJCHTHAsT W HOHHAas) B
HEOPraHUYECKUX COCTUHEHUSAX;

MMETh TNPEICTABIECHUE O CHCTEME XUMHUUYECKUX 3HAHUH, YMETh C MOMOILBIO
YUHTENI NPUMEHATh CHUCTEMY XUMUYECKUX 3HAHUM, NI YCTAaHOBIICHUS B3aMMOCBS3U
MEXAY U3yYEHHBIM MaTEepHAJIOM U MPH MOJyYSHUH HOBBIX 3HAHMM, a TakKe Npu padboTe
C UCTOYHHUKAMHU XUMHUYecKOil wuHpopmanuu. OpHEHTHUPOBATHCS B TMOHATUAX U
OIEepUpPOBaTh MU Ha Oa30BOM ypOBHE, IPUMEHATD NP BHITIOJIHEHUH YUEOHBIX 3aJaHUN
U pEIIeHUH PACUETHBIX 3aJlay C OMOPOM Ha alIrOpUTM Y4eOHBIX NEUCTBUM M3ydEHHBIE
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, Ilepuonnueckuii 3axkoH [[.11. Menzaeneena,
3aKOH NOCMOAHCMBA Ccocmaea, 3aKOH ABOragpo; aTOMHO-MOJIEKYJISIpHAash TEOpHsl.
CootHOCUTH 00O3HAuYeHUs, KOTOpble UMeroTcs B Tabnuue «llepuoaunyeckas cucrema
xumuyeckux sneMeHToB JI. M. MenaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMU
CTpPOEHHUSI aTOMOB XHMMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsija sapa, oOluee Yucio
AIIEKTPOHOB M PACIPEACIICHUE UX 110 IEKTPOHHBIM CIIOSIM);

KJaccu(UIMpPOBaTh XUMHUYECKHE DJIEMEHThI; HEOpraHMYEeCKHWE BEIleCTBa;
XUMHYECKUE peakluu (M0 YHUCIy M COCTaBY YYACTBYIOIIMX B PEAKIMH BEUIECTB, IO
TerI0BoMY 3P QeKTy, M0 U3MEHEHUIO CTETIEHU OKUCICHUS XUMUYECKHX DJIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAAs OMUCAHHE MPUMEPAMH MOJEKYJSPHBIX YpaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMI C OMOPOIl HA CXEMBI;

IIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa M CTPOCHUS;
BO3MOKHOCTH MPOTEKAHMS XMMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUAX IOCIE
MPeIBAPUTETLHOTO OOCYXKJIEHHUS C MEJaroroMm;

BBIYUCIISITh OTHOCHUTEIBHYIO MOJEKYISPHYIO M MOJISIDPHYIO MAacChl BELIECTB;
MacCOBYIO JOJK0 XUMHUYECKOIO JIEMEHTa M0 (OopMyJie COEAMHEHUS; MacCOBYIO OO
BEILIECTBA B PAcTBOPE; MPOBOAUTH PACUETHI MO YPABHEHUIO XMMHUYECKOW PEAKIMU C
OIIOPOY Ha aJTOPUTM;

IIPUMEHSTh OCHOBHBIE OIEPALlMM MBICIUTEIBHON NEATEIIBHOCTH — aHAIU3 U

CHUHTE3, CpaBHEHHE, 0000IIeHNEe,CuCTeMaTH3aIlus, KiaccuduKaius, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EU — JJIsl M3YUYEHUs] CBOWMCTB BEIIECTB U XUMHUYECKHUX
peaKkIuii; eCTECTBEHHO-HAay4YHbIE METOJIbl TIO3HAHUSI — HaOJIOJCHUE, H3MEpEHUE,

MOJICJIUPOBAHUE, IKCTIEPUMEHT (PeanbHblli U MblCIeHHbIN) IO/l PYKOBOJICTBOM I€arora,
CJIeI0BaTh IPaBUJIaM IMOJIb30BaHUS XUMHUECKON MTOCYI0M U Ta00paTOPHBIM
0o0opyAOBaHUEM, a TaKXKe MpaBUiaM OOpallleHHs] C BEIIECTBAMHU B COOTBETCTBHUH C
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WHCTPYKIMSIMU 10 BBITIOJHEHUIO JTAOOPATOPHBIX XUMUUYECKHUX OIBITOB MO MOJYYCHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOJOPOAA W KHUCJIOPOJA), TMPUTOTOBICHUIO
PacTBOPOB C OINPEAECIEHHON MACCOBOM JOJIE€W paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
MPOBOJUTh XUMHYECKHE SKCICPUMEHTHI 10 PACIO3HABAHMIO PACTBOPOB WIETOYEH M
KHCJIOT C TOMOIIBI HHIUKATOPOB (JlakMyc, (GeHondTanenH, METHWIOPaHX U Jp.),
MOATBEPKAAIONINX KAYECTBEHHBIM COCTaB HEOPraHWYECKUX BEHIECTB (KaueCTBEHHBIE
pEeaKIMu Ha MOHBI) O] PYKOBOJICTBOM IIejarora.

9 KITIACC

PacKphIBaTh CMBIC] OCHOBHBIX XUMHMUYECKUX MOHSTUM: XUMUYECKHI DJIEMEHT,
aToM, MOJIEKYJIa, WOH, KATHOH, AHUOH, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPHULIATENLHOCTh, CTENEHb OKHCICHUS, XUMUUYECKas pEeaKius,
XUMHYECKasi CBSI3b, mennogou 3¢pgexm peaxyuu,Moib, MOJSAPHBIA 00BEM, PacTBOp;
AJIEKTPOJUTHI, HEAIEKTPOJIUTHI, IIEKTPOJIUTUUECKAS THUCCOIMAIINSA, PEaKIIMd MOHHOTO
oOMeHa, KaTalu3aTop, XumMuueckoe pagHogecue, oopamumvle U Heoopamumbole peaxKyui,
OKUCJIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE
U BOCCTAHOBJICHHE, aJUIOTPOIUs, amM(OTEPHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAs,
MOHHAs, METaJuIMuecKas), KpUCTaUIMuecKasi peuieTka, Koppo3us Memanios, CHIA8bl;
CKOpOCMb  XUMUYeCKoU peakyuu, TpenenbHo pomnyctumas konuentpauus (ITK)
BEILIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKHUX TOHATUU (cM. 1. 1) u
MPUMEHATH 3TH OHATHS NIPY ONUCAHWHU BEILIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh 3HAKU M CUMBOJIBI JUIsl (DUKCALMK PE3yJIbTATOB HAOJIOICHUM,
cocTaBjeHUs (OopMyJ BEIIECTB M YpaBHEHUNM XUMHUUYECKHUX PEaKIHUM, 3alUCH JTaHHBIX
ycnoBuit 3a1a4. Mcnonbs3oBaTh 0003HaueHus, nuMmeromuecs B [lepuoanyeckoit cucreme u
Ta0JIUIe PACTBOPUMOCTH KHUCIOT, OCHOBAHUI U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 33 IaHUM.

ONPEAEsATh BAJEHTHOCTh M CTENEHb OKHUCJIEHUS XMUMUYECKHUX IJIEMEHTOB B
COEMHEHUAX PAa3JIMYHOIO COCTaBa; IPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIACCY COEIMHEHUM C OMOPOI Ha ONMPEICIICHNUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIE; BUIbI
XUMUYECKOW CBSI3M (KOBaJCHTHAs, HWOHHAs, MeETaJUInueckas) B HEOPraHMYECKUX
COCIMHEHUAX; 3apsii MOHA IO XUMHUYECKOW (opMysie; XapakTep Cpeabl B BOJHBIX
pacTBOpax KHCIOT W WIEHOYEH, mun Kpucmaiiuieckou pewémku KOHKPemHo20
sewecmea,

packpbiBaTh  cMmbIci  [lepmomnueckoro  3akona .M. MeHnneneeBa wu
JE€MOHCTPUPOBATD €r0 IOHUMAHUE: ONUCHIBAMb U XAPAKMEPU308ams TAOIUUHYI0 HOpMY
[lepuonnyeckoid CHCTEMBl XMMHMYECKUX DSJIEMEHTOB: pa3jidyaTh MOHSATHUS «TJIaBHas
noarpynmna (A-rpynma)» u «modounas noarpynna (b-rpynma)», manble u Oombiue
NEPHUOJIbI; coOomHOCUms 0003HaYEHUs, KOTOPhIE UMEIOTCS B MEPUOAMYECKON Tabaule, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3aps sapa, 00Iee YUCIIo 3JIEKTPOHOB U PACIIPEACIICHUE UX IO AJIEKTPOHHBIM CIIOSIM);
00bscHAMb 0011IMe 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB XMMHYECKUX 3JIEMEHTOB U
MX COCIMHEHU B Mpeenax MajblX IEPUOJ0B U TJIABHBIX MOJATPYHI ¢ YUETOM CTPOCHUS
HX aTOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKUE DJIEMEHTBhI, HEOPraHUYeCKUEe BEIECTBA;
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XUMHUYECKHE peakiuu (MO YKMCIY M COCTaBY YYacTBYIOIIMX B PEAKIMH BEIIECTB, I10
TerioBoMYy 3G (PekTy, 0 U3MEHEHHUIO CTETICHEW OKHUCIICHHUS XUMUYECKUX JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) O0IME U crieluPUIecKue XUMUIECKHE CBOMCTBA
BEILIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXkIas OMUCAHHUE MPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPAaBHCHHH COOTBETCTBYIONIUX XUMHUUYCSCKUX PEAKITUH C OMTOPOH Ha CXECMBI;

COCTaBJISITh YpaBHEHUS JJICKTPOJUTHUECKON THUCCOLMAIMHU KHUCIOT, IIeJIoYed U
COJICH; TOJIHBIE W COKpaIIEHHbIE YpaBHEHHS pPEaKIUi HMOHHOTO OOMEHA; ypaBHEHUS
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHNE N'EHETUUECKOM CBSI3M MEXK]y BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIIUTETbHO-BOCCTAHOBUTEIHHBIX peakiuii
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PeaKluid;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAaHUSI XMUMHUYECKHX TPEBpAIICHUN TMOCIEe MPeaBaApUTEIBHOTO
00CYXJIEHUS C TIearorom;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XHUMHUYECKOTO 3jJeMeHTa Mo (opMyse COEIUHEHUS; MACCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAUTH PAcUEThl MO YPABHCHHUIO XMMHUYECKOW PEAKIMU C
OIIOPOY Ha aJITOPUTM;

cleoBaTh MpaBUiIaM TIOJIb30BAHHMS XUMHUYECKOW TOCYIOHW U JIabopaTOPHBIM
o0Opy/I0BaHMEM, a TaKXe MpaBWwiiaM OOpaIleHHUS C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSAMU TT0 BBITIOJTHCHHIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHIO U
coOupaHuio ra3000pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOro rasa);

MPOBOJUTL PEAKIMU, IOATBEPKIAIONINE KAUYCeCTBCHHBIH COCTaB Pa3IMYHBIX
BEILIECTB: PACIO3HABATh ONBITHBIM MNYTEM XJIOpPUA- OpOMHUI-, HOAMI-, KapOOHAT-,
docdar-, cuaukar-, cyiabdar-, THAPOKCH/I-HOHBI, KATHOHBI aMMOHUS M HOHBI U3YUYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

MPUMEHATh OCHOBHBIC OTCPAIMA MBICIUTEIBHOW ACATCIBHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, 0000IIIEHUE, CUCTEMATH3aIIUIO, BBISBIICHUE TPUYUHHO-CIIECTBEHHBIX
CBSI3€H — JIJIs1 U3YYECHUS CBOMCTB BEILIECTB U XUMUUECKUX PEAKIIMi; €CTECTBEHHO-HAyUHbIE
METO/IbI TO3HAHUS — HAOIIOZICHUE, U3MEPEHUE, MOJICITUPOBAHUE, YKCTIEPUMEHT (peasibHbIN
1 MBICJIICHHBIN).
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TEMATHUYECKOE INTAHMPOBAHUE

TemMarnyeckoe IUIAHUPOBAHUE U KOJIMYECTBO YacoB, OTBOAUMBIX Ha
OCBOGHHME KaXJoM TeMbl ydyeOHoro mpeamera «Xumus» llpumepHoit
aJlaliTUPOBAHHON OCHOBHOHM 00pa30BaTeNIbHON IMPOrpaMMbl OCHOBHOT'O OOIIETO
o0pa3oBaHMs OOYYAIOIIMXCS C 3aJ€pPKKOM IMCUXMYECKOIO Pa3BUTHUS, B LEJIOM
COBMAJAIOT C COOTBETCTBYIOUIUM pazzaesioM [IpumepHoit paboueil mporpamMmsl
yueOHoro mpeamera «XUMHs» OCHOBHOW 00pa3oBaTENbHOW IPOrpaMMBbI
OCHOBHOT0 0011ero oopasosanus. [Ipu aTom OpraHu3zanus BpaBe caMa BHOCUTh
U3MEHEHUsl B COJIEp)KaHUE U paclpeleieHue yd4eOHOro marepuana o rojaam
oOy4deHHMsl, B IMOCJIEAOBATEIbHOCTh HM3Y4YEHUS TeM M KOJMYECTBO YacoB Ha
OCBOEHHE KaXX/I0M TE€MBbI, ONpeIeIeHHE OPraHN3aluOHHBIX (hopM 00yUYeHUs U T.II.
OOG0CHOBaHHOCTh JAHHBIX U3MEHEHUN onpeaensaeTcs BBIOPAHHBIM
oOpazoBartenbHOM opranuzanueil YMK, nunauBuayanbHbIMU MCUXOPU3UUECKUMU
0COOEHHOCTSIMU KOHKpETHBIX o0yuatomuxcs ¢ 311P, creneHbio 0CBOEHHOCTH UMU
y4eOHBIX T€M, PEKOMEHIALMSIMHU [0 OTOOPY W ajanTanuu y4eOHOro maTepuasa
10 XUMHUH, IPEACTAaBICHHBIMU B [losCHUTEIBHON3ATINCKE.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsl
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8 KUIACC
(2 4 B Henento, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpEMs)

MpumepHble Tembl, OcHOBHOE coaepyKaHue OCHOBHbIE BUAbI AEATENbHOCTH
pacKpbiBalowwme AaHHbIN pasgen obyualowmxca
nporpammbl,

U KONIN4eCTBO 4acos,
0oTBOAMMOE Ha UX nusyyeHue

Paznen 1.I1epBonavyaabubie XumMudeckne moHsiTusi(20 1)
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Tema 1. XuMuss — BaxkHas
06/1aCTh €CTECTBO3HAHUSA U
NPaKTU4YeCKOH AeATe/IbHOCTH
YeJioBeKa

(54)

[IpesMeT XUMUM. Po1b XuMUU 8 HCU3HU Yes08eKd. Xumusl 8
cucmeme Hayk. Memodbl nO3HAHUS 8 XUMUU.

Tena u BewecTBa. Pru3nyeckue cBOMCTBaA BellleCTB. ArperaTHoe
COCTOsTHMe BelllecTB. YucThle BellecTBa U cMecH. CIoco6bl
pa3gesieHus cMecel. Pusnyeckre U XMMHUYECKHe SIBJIEHUS.
[Ipr3HaKH U yCJI0BUSA NPOTEKAaHUS XUMHUYECKHUX PeaKI{HH.
3HaKOMCTBO € paBUJIaMu 6€30NaCHOCTH U IPUEMaMHU paboThl B
XUMHUYEeCKOH J1JabopaToOpHH.

JeMoHcTpanuu

1. JlabopaTopHoe 060pyAOBaHue.

2. PaznnuHble BUABI XUMUYECKOU TOCYAbI.

3. O6pasiibl BEIECTB.

4. Cnoco6bl pa3zeneHust cMeceld (GunbTpoBaHUe, BbITapUBaHUe,
JACTUILISAL S, XpoMaTorpadus).

JlaGopaTopHbIe U NPAaKTUYEeCKHEe PAaGOThI

JlabopamopHble onbimeoi:

OnucaHue U3NUECKHX CBOWCTB BelECTB.

PasfiesieHre cMecH € TOMOILBIO MarHUTa.

IIpakmuyeckue pabomboi:

Ne 1. JlJabopaTopHOe 060pyA0BaHMe U IPUEMBI paGOThI C HUM.
[IpaBu/1a 6e3onacHOM paboThl B XUMHUYECKOH J1JabOopaTOpHH.
Ne 2. OumncTKa 3arpA3HeHHOW NOBapPEHHOM Conu
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PackpbIBaTh CMbIC/ U3yYaeMbIX MOHATHH C IOMOILBIO IIEJATOra.

PackpbIBaTh poJib XUMUU B IPUPO/E U XKHU3HU YeJIOBEKA, €€ CBSI3b C APYTUMHU
HayKaMH.

Pa3snyaTh YUCTbIE BEIECTBA U CMECH; OJIHOPO/IHbIE U HEOJIHOPO/HbIE CMECH;

Pa3znuyaTh Ppusnyeckue U XMMUYECKUE SIBJIEHUS C ONTOPOH Ha onpejesieHusl.

OnpesieniTh NPU3HAKU XUMUYECKUX PEAKLUH U YCJIOBUS UX IPOTEKAHUS.

CinieioBaTh paBUJIaM M0JIb30BaHUS XUMUYeCKOH NOCYA0! U JJaGOpaTOPHBIM
060py/I0BaHUEM, A TAKXKE MPABUJIaM 00palleHHs] C XUMUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUHU C UHCTPYKLUSMH 110 BBINOJHEHHUIO TPAKTUYECKUX PABOT MO/
KOHTpOJIEM IleJarora.

[l1aHUPOBATh U MPOBOAUTh XUMHUYECKUN 3KCIIEPUMEHT 110 U3YYEHHUIO U
ONMCAHUI0 GU3UYECKUX CBOMCTB BELIECTB, CIOCO60B pa3/ie/IeHUs CMece
BellleCTB [0/} PyKOBO/ICTBOM Ile/iarora ¢ 006Cy»/IeHHeM IlJlaHa paGoThl.

HWcnosib30BaTh NPU BLINOJHEHUH Y4e6GHBIX 33/JaHUH U B IpoLiecce
HCCJIeZl0BAaTEIbCKON JIEATENIbHOCTH HAYYHO-NOMYJISIPHYIO0 JIMTEPATYPY
XUMHUYECKOT0 CO/IePrKaHusl, CIPaBOYHbIe MaTepHasbl, pecypchbl MHTEepHETa MO,
PYKOBOZCTBOM Iejarora.

BoicTpanBaTh pa3BEépPHYThIE NUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHGbOpPMaLMIO U3 Y4ebHUKA U CTPAaBOYHBIX MAaTEPHAJIOB, FPAMOTHO
HCI0JIb30BaTh U3yYEHHbIN MOHATUHHBIN annapaT Kypca XMMUU



Tema 2. BemectBa
U XUMHUYEeCKHe peaKuu
(154)

ATOMBI U MOJIeKy/1bl. XUMUYeCKHe 3/1eMeHThl. 3HaKH (CHMBOJIbI)
XUMHUYECKHX 371eMeHTOB. [IpoCcThle U C/I0XKHbIe BellleCcTBa.
ATOMHO-MoOJIEKYJIIpHOE YYeHHe.

XuMndeckast popmMyJia. BaeHTHOCTb aTOMOB XMMHUYECKUX
3JIeMeHTOB. 3aKOH NOCMOSIHCME&A cOCMasa eew,ecms.
OTHOCHTe/IbHAs aToMHas Macca. OTHOCUTe/IbHask MOJIeKYJIIpHast
Macca. MaccoBast 10151 XMMHUYeCKOTro 3J1eMeHTa B COeJUHEHUHU.
dusnyeckue ¥ xMMUYeCKuUe sIBJeHUsl. XMMUYecKasl peaKLusl.
[Ipr3HaKHU U yCI0BUSA IPOTEKAHUA XUMUUECKUX peaKIui.
XuMHYecKre ypaBHeHUS.

Tunbl XUMHYeCKUX peaKLUi (coejMHEHHS, Pa3/IOXKeHUS,
3aMelleHus], o6MeHa).

3aKOH coOXpaHeHUsl MacChl BeIlleCTB.

M. B. /loMOHOC08 — yuéHblii-3HYuKa0neducm.

AemoHcTpauumn

dusnueckue AiBJIeHUs (pacTHpaHUe caxapa B CTYIIKe, KUIIEHHe U
KOH/IeHCcallus BOJBI U T. [1.).

XuMHrYeckye siBJeHUs (ropeHHe CBe4H, pa3/ioXKeHHe caxapa,
B3auMO/ieicTBHe CepHOM KHCJIOTHI C XJI0pU0M 6apus,
passioxkeHHe ruapokcua Meau(Il), B3anMoelcTBUe XKeJe3a €
cepoii, B3auMo/ieicTBUe eJie3a ¢ pacTBopoM cosu Meu(11)).
OnBbIT, WVTIOCTPUPYIOIMH 3aKOH COXpaHeHUs1 MacChl.

JNabopatopHbie 1 NpakTU4eckue paboTbl

JlabopamopHbie onbimbl:

[Tpumeps! pU3UUECKUX ABJIEHUH (I11aBJeHUEe BOCKA, TasTHUE
JbJia).

[IpuMepbl XUMUYECKUX SIBJIEHUHU (IpOKaMBaHHEe MeTHOU
MPOBOJIOKH, B3aUMO/IEICTBUE MeJla C KUCTOTOM).

Mogesivd aTOMOB U MOJIEKY T

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHMA XMMUYECKUX
peakumi

BbiqucneHus

— OTHOCUTEJIbHON MOJIEKY/IIPHOU MacChl BE1LleCTB;

— MacCcoBOM JI0JIM XHMHUYECKOT0 3JIEMEHTA 110 popMy.Jie
coeJMHeHUs .

[IprMeHATb ecTeCTBEHHO-HAay4YHble METO/bl I03HAHHUS (B TOM UUC/Ie
HabJtojeH1e, MO/leINPOBaHUe, 3KCIIePUMEHT) U OCHOBHbIEe OllepaliuU
MBICJIUTEJbHON esITeIbHOCTH (CpaBHeHHUe, K1accuUKaLUA) AJ1s1 U3yUyeHUs
BellleCTB U XMMHYeCKHX peaKI|ii ¢ 0NOpoi Ha aJITOPUTM UJIU CXEMY.

PackpbIBaTh CMbIC/ M3y4aeMbIX TOHATHUH U 3aKOHOB U IPUMEHSTb 3TH NOHATUSA
NpY ONKMCAaHUU CBOMCTB BellleCTB U UX MpeBpallieHuH ¢ 0opoM Ha MJIaH U
KJIl04eBble CJI0Ba.

PaznuuaTh pusnyeckre U XMMHUUYECKHe IBJIeHUS, 00bSICHATD UX CYIIHOCTb C TOYKH
3peHHsI aTOMHO-MOJIEKYJISIPHOTO yYeHUsI C OOPOM Ha ONpefie/IeHHs U CXeMBI.

OnpefensTb NpU3HAKU XUMHUYECKHUX PeaKLMH, YC/I0BUA UX TPOTEKAaHUS.

OO6BACHATD CYIIHOCTb GU3NYECKHX U XUMUUYECKUX SIBJIEHUH C TOUKU 3peHUs
aTOMHO-MOJIEKYJIIPHOI0 yYeHHUs C UCT0JIb30BAaHUEM BU3yaJIbHOH ONOPHI.

KnaccudunypoBaTh xuMHu4yeckre peakLiuu (110 YUCIY U COCTaBy pearupyouux u
006pa3yoIUXCs BEUIECTB) C ONOPOM HA CXEMBI.

CocTaBsATh GOPMYJibl GUHAPHBIX BELECTB 110 BaJIeHTHOCTH U ONIpe/iesTh
BaJIEHTHOCTb 110 popMyJiaM BelllecTB C ONIOPOM HA aJITOPUTM y4eOHbBIX
JeUCTBUM.

PaccTaBaaTh k03$dULNEHTHI B ypaBHEHUSX XMMUYECKUX peakI M c omopoi Ha
QJITOPUTM yueOHBIX JeHCTBUH.

CnenoBaTh paBUJ/IaM M0JIb30BaHUsI XUMHUYeCKON NOCyA0H U 1abopaTOPHbIM
060pyil0BaHKEM, a TaKXKe TPaBU/IaM obpallleHH s C BellleCTBaMH B COOTBETCTBUU
C MHCTPYKIMSMU 110 BBIIIOJIHEHHIO JJAGOPAaTOPHBIX XMMUY€ECKHUX ONIbITOB MO/,
KOHTpOJIeM lleJlarora.

Hcnosib3oBaTh NPH BbITOJIHEHNH yUe6HbBIX 3alaHUH U B IIpoliecce
HCCel0BaTeIbCKON esITeIbHOCTH
Hay4HO-TNIONyJ/IIPHYI0 INTEPATyPy XUMHUYECKOI0 COZiepP>KaHusl, CIPaBOYHbIe
MaTepHaJbl, pecypchl MHTepHeTa o, pyKOBOACTBOM IleJiarora.

BricTpauBaTh pa3BépHYyThIe TMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
rHopMaLMIo U3 yieOHHUKA U CIPaBOYHbIX MaTepHaJoB, FpaMOTHO
HCI0J/1b30BaTh U3yYeHHbIN TOHATUIHBIN annapaT Kypca XUMUHU

Paspen 2. BaxkHeilliue npejCcTaBUTE/IM HEOPraHM4yecKux Bemects (30 u)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTne 06 okcnpax

(54)

Bosayx — cmech rasos. CocTaB Bo3yxa.
Kucsopos — asieMeHT U MpoCToe Bellle-
cTBO. 030H — a110MpONHas Moougukayus KuUca10pooa.

Haxoxc;[eHHe KuUcJiopoza B rnpupoze, Q)HBH‘{ECKI/IE U XUMHU4YECKHe

CBOMCTBA (peaKLMU OKHUCIEHUS, FOpeHUe). YCI0BUS
BO3HUKHOBEHHs M IpeKpalleHus1 ropeHus. [losTHe

00 OKCU/AX.

Cnoco6bl noyveHust Kucaopoda 8 1a6opamopuu u
npomvluwieHHocmu. [lpuMeHeHue Kucaopoia. Kpyrosopor
KHCJIOPO/ia B IPUPO/IE.

Tens080li agpgpekm xumuueckoli peakyuu, noHsImue o
MepMoXUMUYECKOM ypasHeHUU, 3K30- U 3HJJ0TEPMUYECKUX
peakuusx.

Tonaueo (Hegpmb, y204b U MemaH). 3a2psi3HeHUe 8030YXa,
cnoco6bl e2o npedomepawjeHust. YcuaeHue napHUK08020
agpdexkma, paspyuweHue 030H08020 C/A0Sl.

AemoHcTpauumn

BsaumopeiictBue dpocdopa, cepbl U 3xese3a ¢ KUCIA0POJ0M
(BO3MOXKHO MCMOJIb30BaHUE BU/EO0NBITOB).
OnpejesieHue cofiepXKaHUs KUCI0PO/A B BO3/yXe.
OnBbITHI, AEMOHCTPUPYIOLIYE YCI0BHSI BOSHUKHOBEHHUS U
npeKpalleHHs TOPeHUsl.

NabopatopHble u NpakTU4eckne paboTbl
JlabopamopHblii onsim:

O3HakoMJIeHHe € 06pa3LiaMy OKCH/OB.
Ilpakmuuveckas paboma:

Ne 4. [TosryyeHue KUCI0PO/a, U3yYeHHUE ero CBOUCTB.

Bbi4yucneHusi
—_ MOJIEKyJIHpHOﬁ MacCCbl KMCJIOpOJa U 030HA HAa OCHOBaHUH
aTOMHOﬁ MacCCbl XUMHWYECKOI'0 3JIEMEeHTa
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PackpbiBaTh CMbIC/I U3y4aeMbIX IOHSATUN U IPUMEHSTb 3TU NOHATHUS IPU
ONMCAaHUU CBONCTB BEIECTB U UX NpeBpalleHUuH C UCM0JIb30BaHUEM ONOPHbBIX
CJIOB U KJIMIIE.

XapakTepu30BaTh (ONMUCHIBATD)C ONOPOU HA NILAH, CXeMY, KDAMKYIO 3aNUCh
COCTaB BO3/lyXa, pU3UUeCKHEe U XU-MUYECKUEe CBOMCTBA KUCJI0PO/1a, CIOCOObI
€ero MnoJiy4yeHusl, ipuMeHeHUe U 3HaueHue B IPUPO/IE U XKU3HU YeJIOBEKA.

CpasHusams peakyuu 20peHusi U Med1eHHO20 OKUC/AEHUS C IpeIBapUTETbHbIM
006CYy/IeHHeM IapaMeTPOB CPABHEHUS.

Cob6upaTb NpUGOPHI [1J1s MOJYYEeHUsI KUCA0poa (BbITeCHEHUEM BO/IbI U
BO3/yXa).

Pacro3HaBaTb ONBITHBIM IYTEM KUCJI0PO/ 10, KOHTPOJIEM IleJarora.

Hcnosib30BaTh XUMUYECKYI0 CUMBOJIMKY /1Sl COCTaBJeHUsI GOPMYJI BELECTB,
MOJIEKYJ/ISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUH C yYaCTUEM KUCJI0POa.

O6BACHATD CYLHOCTb 3KOJIOTUYECKUX TP06JieM, CBSI3aHHBIX C 3aTpsi3HEHUEM
BO3/yXa.

CiietoBaTh NpaBUiaM 6e30MacHoi paboThbl B 1a60paTOPUH TP UCI0JIb30BAHUU
XUMUYECKOU MOCYAbl U 000pyA0BaHUS M0/, KOHTPOJIEM [I€/Iarora, a Takxe
MpaBuIaM o6pallleHusI C TOPIOYMMHU BellleCTBAMHU B ObITY.

[l1aHUpOBATH U OCYLIECTBJISTDH HA IPAKTHUKE XUMUYECKHE SKCIEPUMEHTHI,
MPOBOJIUTH HAOJIIO/IeHUs, /IeJIaTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIIEPUMEHTA MO/,
PYKOBO/ICTBOM Ile/iarora.

Y4acTBOBaTh B COBMECTHOU paboTe B rpyIIIe.

Hcnosib30BaTh MPU BhINOJHEHUH YYeOHbBIX 33/JaHUH U B Tpoliecce
HCCJIE/I0BATENbCKOU IeITEeIbHOCTH HAYYHO-TIONYJISIPHYIO0 IUTEPATYPY
XUMUUYECKOT0 COJIEPKAHMUS, CIPaBOYHbIE MaTepHUaJibl, pecypchbl UHTepHEeTa oz,
PYKOBO/ICTBOM Ile/iarora.

BricTpanBaTh pa3BEépHYThle MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOM Ha
“H$OpMaIHIO U3 YieOHHUKA U CIPAaBOYHbIX MaTepUaJioB C ONIOPOH Ha IJIaH,
rPaMOTHO UCII0/Ib30BaTh U3y4YEHHbIN NOHATUHHBIN aninapaT Kypca XUuMUH



Tema 4. Bogopoa.
[loHsATHE 0 KUCJIOTAX U COJIAX

(54)

Tema 5. KosimuecTBeHHbIE
OTHOIIIEHUA B XUMHH
(49)

Bozsopos — 3/1IeMeHT U IPOCTOe BelllecTBO. HaxoxjeHue B
npupoze, GU3NUeCKHe U XUMHYECKHE CBOMCTBA (Ha MpuMepe
B3aUMO/IEMCTBUS C HEMETA/VIaMU U OKCHUJIaMHU METAJLJIOB),
npUMeHeHHe, CNOCo6bl NOYHeHUs.

[ToHsITHE O KUCJIOTAX U COJISIX.

AemoHcTpauumn

[Tony4yeHnue, cobupaHue 1 paco3HaBaHHe BOAOPOJA.
l'opeHue Bofopoja.

BsaumopeiictBue Bogopoza c okcugomM Meau(Il).

Na6opaTtopHble U NpaKTUYEcKne paboTbl
Jla6opamopHbili onbim:

BsauMoeiicTBHE KUCIOT C MeTa/lJlaMH.
IIlpakmuueckas pa6oma:

Ne 5. [TosiyueHHe BOJOPO/a, U3yIeHUE eT0 CBOUCTB.

Bbi4yucneHusi
—_ MOJIEKyJIHpHOﬁ MaccChI BellleCTBa Ha OCHOBaHH U aTOMHOﬁ
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosnyecTBo BeectBa. MoJib. MoJsisipHasi Macca. 3aK0H
ABoraipo. MoJisipHbIi 06'b€M ra30B. Pac4éThbl 10 XUMHUYECKUM
YpaBHEHHUSM.

JeMoHcTpanusa
06pa3sibl BELECTB KOJUYECTBOM 1 MOJIb.

BbiyucneHusi

— 006bEMa, KOJIMYeCTBa BelleCTBa rasa 1o ero u3BeCTHOMY
KOJIMYECTBY BELECTBA UJIU 00 BEMY;

— 06'bEMOB ra3oB 10 YpPaBHEHHUIO PEAKI[UU HA OCHOBE 3aKOHa
06'bEMHBIX OTHOIIIEHUH Ta30B

32

PackpbiBaThb CMbIC/ U3yYaeMbIX TOHATHUHN U MPUMEHSTh 3TU MOHSATHUS IPU
ONMCAaHUU CBOMCTB BEIIECTB U UX NpeBpalleHU .

XapakTepu30BaTh (ONUCHIBATh) GU3UUECKUE U XUMUYECKUE CBOUCTBA BOAOPO/A,
CIoCco6bI ero NoJIyYeHUs1, IpUMeHEeHHe C ONIOPOU Ha IJIaH, KPaTKYIO 3alHUCh,
cXeMmy.

Cob6upaTb npubop JJ1s1 NOJy4eHHsI BOJ0OPO/ia C UCI0JIb30BaHUEM BU3yabHON
ONOPHI

Hcnosib30BaTh XUMUUYECKYI0 CUMBOJIMKY /ISl COCTaBJIeHUsT GOPMYJI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHU N XUMUYECKUX peaKIMi ¢ y4acTUEM BOAOPO/aA C
OTIOpPOH Ha aJITOPUTM.

CieioBaTh NpaBUJiaM 6e30MacHOM paboThI B 1a60PATOPUU IPU UCIIOJIb30BAHUU
XUMUYECKOH MOCYAbl U 060PY/I0BaHUS 10/ KOHTPOJIEM [IeIarora., a Takxe
MpaBUIaM 06pallleHHUs C TOPIOYMMU BEleCTBAMU B ObITY

[11aHUpOBATH U OCYIECTBJISATh HA MPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
MPOBOAUTD HAO/IOEHUS, JieJIaTh BbIBO/IbI [10 pE3YJIbTaTaM SKCIIEPUMEHTA MO/,
PYKOBO/JICTBOM IeAarora ¢ 06Cyx/ieHMeM IjaHa paboThl, C UCII0JIb30BaHUEM
KJIMLIE.

Y4acTBOBaTh B COBMECTHOU paboTe B rpyIlIe.

[l1aHUPOBaTh U OCYIECTBJISTh HA MPAKTHUKE XUMUYECKUE IKCIIEPUMEHTDI,
MPOBOAUTD HAGJIIO/IeHUS, Ie/IaTh BBIBOAbI 110 pe3y/ibTaTaM 3KCIIepUMEHTA.

Y4acTBOBaTh B COBMECTHOM paboTe B rpyIiie

PackpbiBaThb CMbIC/ U3y4aeMbIX TOHSTUN U TPUMEHSTh 3TH MOHSATHS, a TaKKe
M3y4YeHHble 3aKOHbI U TEOPUH [IJIsl pellleHUsl pacYETHBIX 33/1a4 C TOMOLIbIO
nejarora.

BbIUUCASTH MOJISIPHYIO MacCy BELIECTB; KOJUYECTBO BELIECTBA, 00'bEM rasa,
Maccy BellleCTBa € OIopoi Ha obpasely, Ha GOPMY.JIbI;

[IpoBOAUTHL PaCU€ThI 10 ypaBHEHUSIM XUMHUYECKUX PeaKIIUK C ONOPOH Ha
o6pasel], aJITOPUTM yueOHbIX e UCTBUI: KOJIMUECTBA, 06'bEMa, MacChl BEllleCTBA
M0 U3BECTHOMY KOJIMYECTBY, 06'bEMY, Macce peareHTOB WM TPOIyKTOB
peakiuu.

BoicTpauBaTh pa3BépHYThle MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOM Ha UH-
¢dopmanuro U3 yue6HHUKA U CIPAaBOYHbBIX MATEPHUAJIOB, [PAMOTHO UCIOJIb30BaTh
HM3y4eHHbIN MOHATUHWHbBIN allllapaT Kypca XUMUH C IOMOLUIbIO [Tefarora.



Tema 6. Boga. PacTBopbl.
IloHATHE 06 OCHOBAHMAX

(59)

Boja, ee coctas, cTpoeHue, MoJsieKyJibl. PU3UYeCKHe CBOMCTBA
BO/1bl. AHA/U3 U CUHME3 — Memodbl U3YYEHUS COCMAasda 800bl.
XUMUYeCcKre CBOMCTBA BO/bI

(pa3sioxkeHuUe, peaKkUU C HATPUEM, OKCHU/IOM KaJlbllvs, OKCUZ,0M
cepnl V.

CocTaB ocHOBaHUM. [IoHATHE 06 HHAUKATOPAX.

Boda kak pacmeopumess. PacTBopbL Pacmeopumocms geujecms
8 s8ode.

HacblweHHble u HeHacblujeHHble pacmeopbl. MaccoBast 10Jis
BELIECTBa B pacTBOPe.

Posab pacmsopos 6 npupode u 8 xcusHu yesos8eka. Kpyzosopom
800bl 8 npupode. 3arpsisHeHUe NPUPOIHBIX BoA. OXpaHa

Y OYHCTKA NPUPO/IHBIX BOJ,.

AemoHcTpauumn

JJIeKTPOJIU3 BOJbl; CHHTE3 BO/bl; B3aUMO/eHCTBHE BOJbI C
MeTa/1aMu (Na, Ca) (Bo3MOXKHO MCIOJIb30BaHUE
BUJleOMaTepHaJIoB).

PacTBopeHMe BelllecTB € pa3JIMuHON paCTBOPHUMOCThIO.
HccnepoBaHue pacTBOPOB KUCJIOT U 1jeJI0Ue € TOMOLIbI0
WH/IMKaTOpPOB.

NabopatopHble u NpakTU4eckne paboTbl

IIlpakmuuveckas paboma:

Ne 6. [IpurotoBJieHHe PacCTBOPOB C OINpe/ieIEHHONW MacCOBOU
JloJ1ielt pacTBOPEHHOTrO BelllecTBa.

Bbi4yucneHusi
— C UCI1I0JIb30BaHHUEM INOHATHUA «MaCCOBad 0Jid BelleCTBa B
pacTBope»
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PackpbiBaThb CMbIC/ U3yYaeMbIX TOHATHUHN U MPUMEHSTh 3TU MOHSATHUS IPU
ONMCAaHUU CBOMCTB BeleCTB U UX peBpalleHUH ¢ OMOIIbIO [le/larora.

XapakTepu3oBaTh GU3NUECKHE U XUMUYECKHE CBONUCTBA BO/bl, €€ pOJIb KaK
pacTBOpUTEJIsI B MIPUPOJHBIX IPOLeccax C ONOPOH Ha MJIaH U CXeMY.

CoCTaBJIATh YpaBHEHUS] XUMUYECKUX PEAKIIUH C y4acTHEM BOJbI C OIIOPOU Ha
cXeMmy.

O6BACHSATD CYLHOCTb 3KOJIOTUYECKUX TP06JIeM, CBSI3aHHBIX C 3aTpsi3HEHUEM
MPUPOHBIX BOJI, CIOCO6BI OYMCTKHU BO/IbI OT PUMeCeH, Mepbl 10 OXpaHe BOJ,
OT 3arpsi3HeHUs NocJie NPe/BapUTENBHOrO CTPYKTYPUPOBaHUs MaTepHraJa.

[l1aHUPOBATH U OCYUIECTBJIATD HA NPAKTHKE XUMUYECKHUE S3KCIIEPUMEHTDI,
MPOBOJIUTH HAGJIIOAEHUS, e aTh Bbl-

BO/IbI 110 pe3yJIbTaTaM 3KCIEPHUMEHTA [0/, KOHTPOJIEM N1elarora, ¢
KUCI0J/Ib30BaHUEM KJIUIIIE.

CieioBaTh NpaBUJiaM 6e30MacHOM paboThI B 1a60PATOPUU IPU UCIIOJIb30BAHUU
XUMUUYECKOH NMOCYAbl U 060py0BaHUsI 10/, KOHTPOJIEM NeJarora.

[IpoBOAUTHL BBIYUC/IEHHUS C IPUMEHEHUEM MOHSTUS «MacCcOBast J10Jisl BELECTBA B
pacTBope» ¢ 01Iopoi Ha GOPMyJIbL.

Hcnosib30BaTh NPU BbINOJHEHWH YUeOHbBIX 3a/laHUN U B Ipolecce
HCCJIE/I0BATENbCKOU e TeIbHOCTU HayYHO-TIONYJISIPHYIO JUTEPATYPY
XUMUUYECKOT'0 COZIep:KaHUsl, ClIPaBOYHbIe MaTepUaJibl, pecypcbl UHTepHETa
10/ pyKOBOJCTBOM IeJjarora.

BoicTpanBaTh pa3BEépHYThblE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM HA
HHPOPMaLUIO U3 YYeOHUKA U CIPABOYHbBIX MATEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN allapaT Kypca XMMHUH OCJie
NpeBapUTENIbHOTO CTPYKTYPUPOBaHHUS MaTepUaia



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
CoeIUHEeH U

(114)

Kiaccudukanus HeopraHuyeckrx coeiMHEHUH.

Okcuzbl: coCcTaB, kJaccupuKanus (OCHOBHbIE, KHCIOTHBIE,
amgpomepHble, Heco1e06pasyrowue Ha npumepe okcuda y2aepoda
Il u okcuda azoma I, HoMeHKIaTypa. [lo/1y4eHue OKCUI0B
(B3amopeiicTBme C BOAOW, KNCNOTaMU, WEenodamm).

OcHoOBaHUS: COCTaB, kJaccudukanus (1e1049u U
HepacTBOPHUMble OCHOBAHMs), HOMEHKJIaTypa.

KucnoTel: cocTaB, kJ1accupukalys, HOMeHKIaTypa, pusndeckue
Y XMMU4YecKre CBOHCTBa (B3aMMO/ieliCTBHe C OCHOBHBIMHU
OKCHJIaMH COJIIMU Ha IpUMepe COJISTHOM U cepHOU KUCJIOT),
cnocobbl noayyeHus. P ak THUBHOCTH MeTaJlJIOB.

Conu (cpefiHHE): HOMEHKJIATyPa, CNOCOObI NOAYHeHUs],
B3auMO/ielicTBHe coJlel C MeTal/IaMH, KUCI0TaMy, lLiies109aMu U
COJISIMU.

'eHeTH4YecKas CBA3b MeX/y KJlaccaM{ HeOpraHU4ecKHux
coefuHeHUH. ['eHeTH4eckre psafbl [loHATHE 06 aMOTEePHBIX
IUIPOKCH/IaX Ha MPUMepe [JUHKA U aJIIOMUHUS. XUMUYeCcKHe
CBOMCTBA - B3aUMO/IeICTBHE C KUCJIOTaMH U I1ieJI04aMHU.
PasnoxxeHMe npy HarpeBaHUH.

AemoHcTpauumn

06pa3sibl HEOpPraHUYECKUX BEIECTB Pa3JIMUYHbIX KJIACCOB.
B3auMoieiicTBUE pacTBOpa CEpHOU KUCIOThI C OKCHU/IOM
menu(II).

Peakuusa HelTpasiusanuu.

BriTecHeHHe 0JHOTO MeTaJlyla [pyrMM U3 pacTBOpa COJIH.

Na6opatopHbie U NpakTUYecKne paboTbl

JlabopamopHbie onbimbl:

B3aumopelicTBUe KHUC/IOT € MeTalJIlaMH.

[TostyyeHre HepacTBOPUMbIX OCHOBaHHUH.

B3aumopelicTBue HepacTBOPUMBIX OCHOBAHUH € KUCJIOTaMH.
PaznoxeHnue ruapokcuga Meau(Il) npu HarpeBaHUMU.
IIlpakmuuveckas paboma:

Ne 7. PelleHue akcliepMMeHTaJIbHbIX 33/1a4 10 TeMe «OCHOBHbIe
KJ1acCbl HEOpraHUYeCKUX CoeJUHEHUM».

Bbi4yucneHusi
— 10 YpaBHEHUAM XUMHUYECKHUX pea}cuuﬁ

OrnpeiesieHHe OCHOBHBIX KJIACCOB HEOPTaHUUECKHX COSTMHEHHH MO Ma0IIoHY.
CocTaBJIeHHEe CXEM CTPOEHHSI OCHOBHBIX KJIACCOB HEOPTAaHUIECKHUX COEMHEHHHN Ha
OCHOBE OIpe/IeTICHHSI.

Cocrasienue (popMysT OCHOBHBIX KITACCOB HEOPIaHUYECKUX COSTMHEHUI U Ha3bIBaHHE
HX TI0 MEXKIyHAPOIHON U TPUBHAIBLHON HOMEHKIIATYPE C UCIIOE30BAHUEM
onpe/esIeHNs U TAOJIUIIBI PACTBOPHMOCTH.

KnaccuduirpoBaHne n3ydaeMbIX BELIECTB 10 COCTABY M C80LiCMEAM C OTIOPOH Ha
OIpeJIENIEHH s, CXEMBI U TaOIIUIly pACTBOPUMOCTH.

CocraBiieHue TabIHIbl TEHETUYECKUX PSIOB U cXeMbl «[ eHeTHUeCKas B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COEIUHEHHI 0] PYKOBOJCTBOM IIE/Iarora.
IIporuo3upoBaHye CBOWCTB BEIECTB HA OCHOBE OOIINX XUMHIECKHX CBOMCTB
H3YYIEHHBIX KJIACCOB, TPYIIIT BEIIECTB, K KOTOPBIM OHU OTHOCSITCS C HCITOJIB30BAaHUEM
cxembl «['eHeTHYEeCKasi B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUYECKHX
COETMHEHU I MOJT PYKOBOJICTBOM TI€J[arora.

CocraBiieHue MOJIEKYJISIPHBIX YPaBHEHHUH PEAKIUii, HINTFOCTPUPYIOIINX X IMUYECKUE
CBOWCTBA M3YYCHHBIX KIIACCOB U CNOCOObL NOLYYeHUs: BEIECTB U3YUCHHBIX KIIACCOB,
TPYIII, & TAKXKE TOATBEPIKIAIONINX TEHETHIECKYIO B3aUMOCBSI3b MEXY HUMH, C
OITOPOii Ha BEPOATBHYIO CXEMY B KAUECTBE 3PUTEIHHOMN OIOPHI.

CocraBiieHie MOJIEKY/SIPHBIX YPaBHEHUI PEaKI[Hii [10 CXeMaM C IPEIBAPUTETBHBIM
00CYXIICHHEM BBIOOpA pearupyroIinX BEIIECTB.

BerurciieHre 1Mo ypaBHEHHSIM XUMHUYECKUX PEaKIUi KOIUIeCTBa, 00hEMa, MacChl
BEIL[ECTBA [0 KOJIMYECTBY, 00BEMY, Macce peareHTOB MITH MPOYKTOB PEAKIUH 110
aIrOpUTMYy.

ITaHrpoBaHKe U OCYIIECTBIIEHHE HA MPAKTHKE XUMHUUYECKOT0 IKCIIEPUMEHTA U
HaOJFOICHHS TTO/T PYKOBOJICTBOM YUUTEIIS.

®DopMyITUPOBaHKE BEIBOIOB 10 PE3YJIBTATAM YKCIIEPHUMEHTA C UCIIOIB30BAHUEM
OITOPHBIX CIIOB.

DOopMyYITUPOBAHUE C TOMOIIBIO TIEIarora U BEITIOIHEHHE TPaBUI O€30I1aCHOM paboThI B
11ab0paTOPUH NIPH KCIIOIb30BAHUHM XUMHIECKOH MOCY Bl 1 000PYIOBaHHSI.
Hcronb30BaHue MPH BHIMOHEHUH yIeOHBIX 3aJaHUI U B TIPOIIECCE
HCCIIEI0BATEIILCKOMN JISSITEBHOCTH HAyYHO-TIOMYJISIPHON JINTEPATYPBI XUMHUYECKOTO
Cozlep KaHusI, CIIPaBOYHbIE MaTEPUAIBI, pecypchl IHTEpHETa, OCYIIECTBICHHE BEIOOPa
TOJT PYKOBOJICTBOM MEJIarora.

BeicTparnBanue pa3BEPHYTHIX MMCHMEHHBIX M YCTHBIX OTBETOB C OIOPOM Ha
uHpopMaIHIo 13 yueOHUKA U CIIPABOYHBIX MaTEPHAIOB, IPAMOTHOE HCIIOJIE30BAaHHE
H3y4IEHHOTO MOHATHIHHOTO anmapara Kypca XMMHH C UCIIOTb30BaHKUEM IUIAHA,
OITOPHBIX CIIOB, AJITOPUTMA.

Paszpen 3. [lepuognyeckuii 3akoH u [lepuognyeckasi cuctreMa XMMU4eCcKUx 3jieMeHTOB /I. U. MeHies1eeBa.
CTpoeHue aTOMOB. XMMH4YeCKas CBA3b. OKHCIUTE/IbHO-BOCCTAHOBUTE/IbHBIE peaKuu (15 u)
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Tema 8. NMepuoaunyecKuii 3aKoH U
Nepuoaunyeckan cucrema
XUMUYECKUX 3/1IEMEHTOB

A. U. MeHpene-esa. CtpoeHue
atoma (7 u)

[IepBble MONBITKY KJ1acCUUKALUA XUMHUYECKUX 3/IEMEHTOB.
[ToHATHe O rpyNnax CXO4HbIX 3J1eMeHTOB (1e/I04Hble U
11leJI09YHO3€eMe IbHble MeTaJlJlbl, FaJ0reHbl, UHEPTHBIE rasbl).
Js1emMeHmMbl, Komopble 06pasyom

amgpomepHble okcudbl U 2UOPOKCUIbL.

[Teproaudeckuit 3akoH u [leproau-yeckas cucrtemMa
XUMUUYecKUX 3jieMeHTOB /JI. K. MeHeseeBa. [lepuofibl, rpyniel,
noArpymnmnbl. PU3nyeckuit CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/ia U TPyIbI.

CtpoeHure aToMoB. CocTaB aTOMHBIX sifiep. M3omontiL.
JnexkTpoHbl. CTpoeHUe 3JIEKTPOHHBIX 060J104€K aTOMOB [TePBBIX
20 XxMMHYecKUX 3/71eMeHTOB [lepruoanyecKkoi cCUCTeMbI

. . MeHiesnieeBa.

XapaKTepuCTUKa XMMUYECKOr0 3JIeMEHTa 110 €ro I0JI0XKEeHUI0 B
[Tepuoauueckoii cucreme /I. U. MeHiesieeBa.

3aKoHOMepHOCMU U3MEHEHUSI C80LICME 3/1eMEHIM08 MAAbIX
nepuo0oe u 2/1a8HbIx N002pynn 8 3a8UcUMOCmu 0m amoMHoO20
(nopsidkos8020) Homepa.

3HaueHue Ilepuoduyeckozo 3akoHa u Ilepuoduyeckoll cucmembl
XUMUYECKUX 3/1eMeHMOo8 0151 pa3eumust HaQyKu U Npakmuku.
A. U. Mendenees — yuéHulil, nedazoe u epaic0aHuH.

AemoHcTpauumn

KopoTkonepuogHasi v JJIMHHONIEpHUOUIHAsA GOPMbI
[lepruoauvecKON CUCTEMbBI XUMUUYECKHUX 3JIEMEHTOB

. U. MeHpeeeBa.

O3HakoMJIeHHe c 06pa3ljaMy MeTaJIJIOB U HEMETAJIJIOB.

JNabopatopHbie 1 NpakTU4eckue paboTbl

Jla6opamopHbiii onbim:

B3auMojieiicTBUE THAPOKCUA LIMHKA C PACTBOPAMU KUCJIOT U
iesiovyei
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PackpbiBaTh CMbIC/I IEPUONUECKOr0 3aK0HA 110/ pYKOBO/ACTBOM IleJjarora.

[ToHUMaTh CyleCTBOBaHUE IEPHUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB (M3MEHEHUE PaINYCOB aTOMOB U 3JIEKTPOOTPHULATESBHOCTH) U UX
COe/JMHEHUU OT MOJIOKEHHUS B IEPUOJUYECKOUN CUCTEME U CTPOEHHUS aTOMa C
HCMOJIb30BAHHUEM CXEM U Ta6JIHII.

YcTaHaBAUBATh CBSA3b MEXKAY I10JI0’)KEHUEM 3JIEMEHTA B IEPUOIUYECKON cHUCTeMe
Y CTPOEHUEM ero aToMa (COCTaB U 3apsij Apa, 061lee YUC/I0 3JIEKTPOHOB U
pacripe/ieieHUe UX 110 3JIeKTPOHHbBIM CJI0SIM) 110 06pa3Ly.

[IporHo3upoBaTh XapaKTeP U3MEHEHHUs CBOUCTB 3JIEMEHTOB U UX COEJUHEHUH MO
rpynnam u nepuogam [lepuojuueckoil CUCTEMBI C TOMOIIBIO [Te/jarora.
XapakTepu30BaTb XUMHUYECKUE 3JIEMEHTHI IEPBBIX TPEX NEPUO/0B, KaJlHs,
KaJIbllYsl IO UX NoJIokKeHUI0 B [leproandeckoit cucteme /l. U. MeneneeBa.

CieioBaTh paBU/IaM 6e30MacHOM paboThI B 1a6OPAaTOPUU MPU UCIOJIb30BAHUU
XUMUYECKOH NMOCYAbl U 060py0BaHUsI 10/, KOHTPOJIEM ITeJarora.

BoicTpanBaTh pa3BEépHYThblE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM HA
HH)OPMaLUIO U3 YYeOHUKA U CIPABOYHbBIX MATEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATUNHHBIN allapaT Kypca XMMHUH 0CJie
CTPYKTYPUPOBaHUS MaTepUasa C UCMO0Jb30BaHUEM KJIUIIE.

Hcnosib30BaTh NPU BBITOJTHEHUH YUeOHBIX 3alaHUM TEKCThI yYeGHUKA MOC/Ie
CTPYKTYpPUPOBaHUS MaTepHaJia, ClipaBoYHble MaTepuasbl ([lepuoguyueckyro
CUCTEMY XMMUUeCKUX 371eMeHTOB /I. . MeH/ie1eeBa, TabJIULly pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U CoJiel B BOJIE, 3JIEKTPOXUMUUECKUN P/l HAPSIKEHU I
MeTaJlJIoB).

Hcnosib30BaTh MPU BhINOJHEHUH YYeOHbBIX 33JaHUH U B Tpoliecce
HCCJIEe/I0BATENbCKOU IeATEIbHOCTH HAYYHO-TIONYJISIPHYIO0 IUTEPATYPY
XUMUUYECKOT0 COJIepKaHUs, CIPaBOYHbIE MaTepHaJibl, pecypcbl MHTepHeTa moj
PYKOBO/ICTBOM Ilejiarora



Tema 9. Xumunueckasn cBasb.
OKUcAUTeNbHo-
BOCCTAaHOBUTE/IbHbIE peaKLumn
(84)

9 KUIIACC

Js1eKmpoompuyameabHOCMb AaTOMOB XUMHUECKHUX 3JIEMEHTOB.
XuMHYecKasi CBsI3b (MOHHAs, KOBaJleHTHas MoJIsipHast U
KOBaJIeHTHasl HelloJIspHast).

CTeneHb OKHUCJIEHHUS.

Okuc/IUTeIbHO-BOCCTAaHOBUTe IbHBIE peakliuu (OBP). [Iponeccer
OKMCJIEHUS ¥ BOCCTaHOBJIeHUs. OKUCIUTEN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIUTENBHO-BOCCTAHOBUTEJIbHBIE PEAKI|UU: TOPEHHE,
peakL Uy pas3yioKeHuUs, CoeJUHEHUS

(2 u B HEenemto, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I H3y4aeMbIX IOHATHH 110/ pyKOBO/ACTBOM Ilefiarora.

OnpefensiTb BUJA XUMHAYECKOH CBSA3U B COeJUHEHUH C HCII0/Ib30BAaHUEM CXEM.

OnpefensTb CTeNeHb OKUCIeHUs XMMHUYECKOT0 3/1eMeHTa 110 GopMy.Jie ero
COeIUHEeHUsI C UCNOJIb30BaHUEM aJrOPUTMa.

OnpefensTb 3/leMeHT (BelleCTBO) — OKUCJIUTEJb U 3J1eMEHT (BellecTBO) —
BOCCTaHOBUTEIb.

O6BACHATD CYIIHOCTb NPOLIECCOB OKUCJIEHUS U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3JIEKTPOHHBIN 6alaHC € yYETOM UHC/Ia OTJAHHBIX U TPUHATHIX
3JIEKTPOHOB.

CocTaBJsIATh YpaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTE/IbHOM peakIiH 1o
aJIrOpUTMYy pa360opa OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peaKIHH.

Hcnosib3oBaTh NPU BBINOJHEHUH YYeOHbIX 3a/laHUH TeKCThl yueOHUKa [TOCJIe

CTPYKTYpPUPOBaHUS MaTepHuaJsia, CIpaBOYHble MaTepHaJibl (lepUOIUYECKYIO
CUCTEMY XMMUUeCKUX 371eMeHTOB /I. . MeH/ie1eeBa, TabIULy pacTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U CoJielt B BOJIE, 3JIEKTPOXUMUUECKUU Psi/i HANPSKEHU N
MeTaJlJIoB).

MpumepHble Tembl,
pacKpblBatoLme AaHHbIA pasgen
nporpammeil,

W KO/IMYECTBO Yacos, OTBOAUMOE
Ha UX usyyeHue

OcHoBHOe cofiepkaHne

OCHOBHble BUAbl AEATENbHOCTU
obyuatowmxca

Paspen 1. BemecTBo M XMMHYeCKHe peakiyu (17 u)
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IloBTOpEHME U YyTJIy6/IeHue
3HaHUIl OCHOBHBIX pa3/ejioB
Kypca 8 ki1acca

(54)

[Tepuoauyeckuil 3akoH. [lepronyeckasi cuicTeMa XUMUYECKUX
asnieMeHTOB /I. U. MeH/ienieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTHU
B U3MEHEHUHU CBOMUCTB XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MepUO/I0B, KaJlvsl, KaJbIUsl U UX

CcOoe/JMHEHUU B COOTBETCTBUHU C MOJIOXKEHUEM 3JIEMEHTOB B
MepUOANYECKON CUCTEME U CTPOEHUEM UX ATOMOB.
Knaccudukanus 1 HOMeHKJIaTypa HEOpTaHUYECKUX BELIECTB
(MexyHa-po/iHasA U TpUBUAJIbHAsI). XUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIUXCS K pa3JIMYHbIM KJ1accaM HeOpraHU4eCcKUx
Ccoe/JMHEHUM, UX TeHeTHYeCKasi CBSI3b HEOPraHUY€eCKHUX BEIleCTB.
CTpoeHUe BellleCTBa: BU/Ibl XUMUUYECKOM CBSI3U U TUIIbI
KPHUCTAJI/TMYECKUX PELIETOK. 3a8UCUMOCMb c80licme 8ewjecma om ux
CmpoeHusl.

JleMOHCTpanu

1. Mozeiv KpUCTA/IJIMYECKUX PELIETOK HEOpraHUYeCKUX Bell|eCTB.
2. KopoTkonepuoiHas ¥ IVIMHHONEPUOAHAS POPMbI
[TeproauvecKkor CUCTEMbI XUMUYECKUX 3JIEMEHTOB

. U. MeHpeneeBa

XapakTepr30BaTb XUMHUYECKHUE 3JIeMEHThI NEePBbIX TPEX NEPUO/0B, Kalusd U
KaJlbll¥sl 110 UX MoJI03KeHUIo B [lepuoguueckoit cucteme /[l. U. MeHiesieeBa ¢
OTIOpPOM Ha aJITOPUTM.

KnaccudunvpoBaTh U Ha3bIBaTh HEOPraHUYECKHE BelleCTBA U3yYEeHHbIX
KJIACCOB C ONOPOU Ha cxXeMY, TaBJIUIY PACTBOPUMOCTH.

OnuchIBaTh 061IMe XUMUYECKHe CBOMCTBA BEIl|ECTB Pa3/IMUHbIX KJIACCOB,
MO/ TBEPK/JAaTh CBOMCTBA NPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMUYECKUX peaKLUil c oNopoi Ha cXeMy.

OnpefensiTb BUA XUMUYECKOU CBSI3U U TUIl KPUCTAIIMYECKON PELIETKU
BELIECTBA C ONIOPOH Ha CXeMYy.

[IporHo3upoBaTh CBOMCTBA BEI[ECTB B 3aBUCUMOCTH OT UX CTPOEHUS OCIe
NpeBapUTeJbHOr0 pa3bopa.

BoicTpanBaTh pa3BEépHYThblE MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM HA
HH)OPMaLUIO U3 YYeOHUKA U CIPABOYHbBIX MATEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3yYeHHbI MOHATUUHBIN aapaT Kypca XUMHUH.

Hcnosib30BaTh MpU BbINOJHEHUH YYeOHbIX 3aJlaHUH U B IIpoliecce
HCCIE/I0BATENbCKOU JeATeIbHOCTA HayYHO-TOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOT0 COZiep>KaHus, ClipaBOuYHble MaTepHaJibl, pecypcbl UHTepHeTa
[0/l pyKOBO/ZICTBOM IleJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHUYECKHUX peaKIui
(44

Knaccudukanus XuMudeckux peaklUi Mo pa3JMyHbIM NpHU3HAKaM
(mo yKcy ¥ coCTaBy Y4aCTBYIOIMX B peaKl My BellecTB, N0
mensi08oMy 3hpekmy, no usmeHeHur0 cmeneHell OKUCAEHUS]
XUMUYECKUX 3/1eMeHmos, N0 06pamumocmu, no y4acmuro
Kamaauzamopa).

IK30- U 3HdomepMuyecKue peakyuu, mepMoxXuUMu4ecKue ypasHeHus.
IoHsimue o ckopocmu xumuyeckotl peakyuu. [IoHsmue 0 20M02eHHbIX
U 2emepozeHHbIX peakyusix. [loHssmue 06 06pamumblx

U He06PAMUMbIX XUMUYECKUX peakyusix. [Ionsamue o XumMuveckom
pasHoeecuu. Pakmopul, eausOWUE HA CKOPOCMb XUMUYECKOLL
Peaxkyuu U no/10x4ceHue XuMu4ecko2o pagHo8ecusl.
OKHUCINTEJbHO-BOCCTAHOBUTEJIbHbIE PeaKLMU (3/71eKTPOHHbBIH
6aJlaHC OKHC/IMTEe/IbHO-BOCCTAaHOBUTE/IbHOM peakLiuu).

JleMOHCTpanu

1. 3aBUCHMOCTb CKOPOCTH XMMHUUYECKON peaKIuy OT Pa3IMuHbIX
daxTopoB.

2. Bo3pgelicTBYe KaTaJU3aTopa Ha CKOPOCTb XMMUUECKOH peaKIyu.
3. [IpuMepbl HEOO6PAaTUMBIX U 06PAaTUMBIX PeaKI UK.

4. CMelleHUe paBHOBECHS XMMHUUYECKON peaKIHH.

Buviyuciaenus
— KOJIMYECTBA BELIECTBa, 06'béMa U MaCChl peareHTOB UJIU
MPOJYKTOB [0 yPpaBHEHUSIM XUMHUYECKUX PeaKIIUN

PackpbiBaThb CMbIC/ U3yYaeMbIX TOHATUHN U MPUMEHSTh 3TU MOHSATHUS IPU
OINMCAaHUU CBOMCTB BEIIECTB U UX NpeBpalleHUH.

KnaccudunupoBaTb XUMUYECKUE PEAKIUH 10 PA3JIMYHbIM IPU3HAKAM.

YcTaHaBAUBaTh 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU peaKI[UU OT Pa3IMYHbIX
¢$bakKTOpOB M0/, PYyKOBOACTBOM yUUTEIS.

[IporHo3upoBaTh BO3MOXKHOCTU MPOTEKAHUS XUMUY€ECKUX MTPeBpalLleHUN B
Pas3J/IMYHbIX YCJI0BUSX OC/E NpeIBAPUTENbHON PaGOTHI.

OmnpefensiTb OKUCAUTEJb U BOCCTAaHOBUTEJIL B OBP.

CoCTaBJISATh 3JIEKTPOHHBIN 6aaHC peaKUu.

[Ipou3BOAUTL BEIYUCAEHHUS 10 XUMUYECKUM YPAaBHEHUSIM 10 AJATOPUTMY.

BoicTpanBaTh pa3BEépHYThble MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM HA
HHPOPMaLUIO U3 YYeOHUKA U CIPABOYHbBIX MATEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATUNHHBIN allmapaT Kypca XMMHUH OCJie
NpeABapUTENbHOTO CTPYKTYPUPOBAaHHUS MaTepUaJa.

Hcnosib30BaTh MpU BhINOJHEHUH YYeOHbBIX 33JJaHUH U B Tpoliecce

HCCJIE/I0BATENbCKOU JeATeIbHOCTA HayYHO-OMYJISIPHYIO JIUTEPATYPY

XUMUUYECKOT'0 COJIEPKaHUs, ClIpaBOYHbIE MaTepUaslbl, pecypcbl UHTepHeTa

IocJjie KOHCyJIbTalluH C 1eJaroromM.
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TeMa 2. J/IeKTPO/IMTUY eCKasA
AUcconManys. XuMH4YeCKHe
peakuuy B pacTBoOpax

(84)

Teopust 37IeKTPOTUTUUECKON JUCCOLUALUU. IJIEKTPOJUTHI U
He3JIEKTPOJIUThL. KaTHoHBI, aHUOHBI. MexaHuam duccoyuayuu
seujecme ¢ pas/uUYHbIMU 8Udamu Xumuveckoli cesizu. CmeneHb
duccoyuayuu. CunbHbIE U C/1A0bIE 3JIEKTPOTUTHIL.

Peak1iyu noHHOTr0 06MeEHa, YCJI0BUS UX TPOoTeKaHUs. MoHHbIe
ypaBHEHUs peakUil.

XUMUYECKHE CBOUCTBA KUC/IOT, OCHOBaHUM U COJIEH B CBETE
npeJicTaBJeHUH 06 3JIEKTPOJIUTHIECKOU Aucconmanuu. Cpesa
pactBopa. [loHsITHE 0 TUIpOJIH3E COJEH.

KauecTBeHHbIEe peaKliuyd HA KATUOHBI

Y aHUOHBI : XJIOPU/JI-, 6POMU/, UO3UJ-, CyIbdaT-, KapOOHAT-,
cunukaT-pocdhaT- aHUOHBI, TUAPOKCU/I-UOHBI KATHOHBI aMMOHUS,
MarHus, KaJibl[Msl, aJIIOMUHUS, XKejie3a 2+, 3+, [IUHKa,
MPUCYTCTBYIOIIHE B BOJIHBIX PACTBOPAX..

JleMOHCTpanu

JyieKTpUYecKasi IPOBOJAUMOCTb PACTBOPOB BELIECTB; ABUKEHUE
HMOHOB B 3JIEKTPUYECKOM I10JIE.

OnbITHI, WIIIOCTPUPYIOLYE TPU3HAKU TPOTEKAHUS peaKIui
HOHHOI'0 06MeHa.

OnbITHI O ONPE/IEJIEHUI0 CPe/Ibl B paCTBOPaXx coJsiel (xopusa
HaTpUs, KapboHaTa HATPHs, XJIOPUAA [[UHKA).

JlaGopaTopHble U IPaKTUYECKUe

paéoThl

JlabopamopHblii onsim:

Ne8Peak1uy HIOHHOr0 06MeHa B pacTBOpaXx 3J1eKTPOJIMTOB:
cyabdaTa Mmeau(Il)

Y 1EJ104HM, Kap6OHaTa HAaTPUS U COJITHOW KUC/I0ThI, peaKLius
HelTpaju3alnuy Mexay r’MAPOKCUO0M KaJIusl U COITHOM KHUCI0TOH.
Ne9. KauyecTBeHHble peaKkLMu Ha MOHbI B pacTBope.

Ilpakmuueckast paboma:
Ne 1. PenieHue s3KCriepUMEHTAJIbHbIX 33/1a4 110 TEME.

Buviyuciaenus
— 110 ypaBHEHUSIM XUMHUYECKUX peaKUi

PackpbIBaTh CMBIC/ U3yYyaeMbIX IOHSATHH, a TAK)Ke CMbICJI TEOPUU
3JIEKTPOJIMTHYECKOH AMCCOLIMALIMY C OOPOM Ha CXeMBI.

O6BACHATb NPUYMHBI 3JIEKTPONPOBOJ-

HOCTH BOJHBIX paCTBOPOB C IOMOLIIbIO lefjarora.

CocTaBJsIATh ypaBHEeHUS AUCCOLMALIMHY KHCJIOT, Lies104el U coslell, MoIHbIe
Y COKpalLl€HHble HOHHble ypaBHEHUS XUMHUYEeCKHX peaKlUi MOHHOT O
obMeHa.

[I1aHUPOBATh U OCYILIECTBJSATh Ha IPAaKTHKe XMMUYeCKHe 3KCIepUMEeHTHI,
NpPOBOAUTH HAGJIIO/AeHUS, [iesIaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIlepUMeHTa
nocJle peJiBapuTeJbHON paboThL

CnefoBaTh IpaBUJaM 6e30macHOM paboThl B 1abopaToOpUu pU
HCI0JIb30BaHUY XMMHUYECKOM NOCY/Ibl U 060pyA0BaHUsA 110/, KOHTPOJIEM
nejarora.

[Ipon3BOAUTE BBIUUCIEHHUS 10 XUMUYEeCKUM YPaBHEHUSAM.

BricTpauBaTh pa3BépHYyThle TMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha
“HopMaLMIo U3 yieOHHUKA U CIPaBOYHbIX MaTepHaJoB, TpaMOTHO
WCI0J/1b30BaTh U3y4YeHHbIN NOHATUHHBIN allapaT Kypca XMMUH T0CJ1e
npe/BapUTeJbHOI0 CTPYKTyPUPOBaHUsl MaTepHasa.

Hcnosib3oBaTh NPU BINOJHEHUH yueOHbIX 3a/JaHUH U B Tpoljecce
HCC/le/l0BaTeIbCKON AesITeIbHOCTH HayYHO-MONYJISIPHYIO JTUTepaTypy
XUMHUYECKOTO COJieprKaHus, ClpaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJie KOHCY/IbTalluM C NeJlaroromM.

Paspen 2. HemeTas1/bl M X cOeAUHEHUHA (24 4)

38




Tema 3. O6mas
XapaKTepUCTHKA XUMHUYEeCKUX
3/1eMeHTOB VIIA-rpynmnsl.
T'asiorens!

(44

0611as XapaKTepUCTHUKA rajoreHoB. 0CO6eHHOCTH CTPOEeHUs
aTOMOB 3THUX 3JIEMEHTOB, XapaKTepPHbIE /IJisl HUX CTelleH!
okucsenus. CTpoeHue ¥ pU3nUUecKre CBOMCTBA NPOCThIX

BelleCTB — rajioreHoB. XMMUYeCKHe CBOWCTBA HA MpUMepe XJ1opa
(B3auMo/ielicTBHE C MeTa/l/IaMH, HeMeTaJlJlaMHU (BOJIOPOJIOM U
KHCJI0PO/IoM), Wesao4amu). XiopoBoopo. CosisiHast KUC/I0Ta,
XUMHUYECKHEe CBOKCTBA, noJyveHue, npuMeHeHue. KayecTBeHHbIe
peakU1 Ha raJIoreHU/-UoHbL. Jelicmsue x10pa u x10po8odopoda Ha
0p2aHu3M yes108ekd. BaxkHeHIIMe XJIOPU/Ibl U X HAXOXKAEHUE B
npupo/ie.

JleMOHCTpanu
BusieoMaTepuaJibl: raJloTeHbl U UX COEJTUHEHUS.
06pa3sibl XJI0PU/I0B.

JlaGopaTopHbie M NPpaKTUYeCKHe PaGOoThI
Jla6opamopHbili onbim:

PacnosHaBaHue xJ1I0pU/-NOHOB.

Ilpakmuuveckas paboma:

Ne 2. [TosrydeHue COISTHON KMCIOTHI, U3y4eHHe eé CBONCTB.

Buviyuciaenus
110 YpaBHEHHUSIM XUMUUYECKHUX PeAKIUM.

O6BACHATD 00611[ie 3aKOHOMEPHOCTH B U3MeHEHUH CBOWCTB HEMEeTaJIJIOB U UX
coeINHEHUH B Npe/ielaX MaJlbIX IePUO/I0B U IVIaBHbIX MOATPYIIT
[lepronyeckoi cuCTeMbl XUMHYECKHX 371eMEHTOB C Y4ETOM CTPOEHHUS UX
aTOMOB C UCII0JIb30BaHUEM CXEMBI.

XapakTepu3oBaTb pU3nUecKre U XUMUYeCcKHe CBOMCTBA IPOCThIX BELEeCTB
rajoreHoB (Ha IpUMepe XJI0pa) U CJI0XKHBIX BellleCTB (XJI0POBOJOPOJa,
XJI0pU/ia HaTpHs), CNoCo6bI UX MOJIyYeHUs, IPUMeHeH e U 3HaueHHue B
NpUPOJie Y >KU3HU YesIOBeKa I10CJle CTPYKTYPHUPOBAaHUSA MaTepuyaJa.

OnpefensTb raJoreHUA-MOHbI B pacCTBOPE C UCMOJIb30BaHUEM Ta6JIHIbI
"XapakTepHble peaKl|M1 Ha aHUOHBI".

[l1aHMpOBaTh U OCYLIECTB/IATh Ha NPAKTHKE XUMHUYeCKHUe 3KCIIepUMEeHThI,
NPOBOAUTH HabJ/II0AeHNS, ie/IaTh BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
nocJle npeiBapuTeJbHON paboThI.

Tema 4. O6miast
XapaKTepUCTHKA XMMHYeCKUX
aneMeHTOB VIA-rpymnel. Cepa
U eé coeguHeHuA (5 4)

06112 XxapakTepUCcTHKa 371eMeHTOB VIA-rpynnbl. Oco6eHHOCTH
CTpPOEHHsI aTOMOB 3TUX 3/IEMEHTOB, XapaKTepHbIe [IJIsI HUX CTelleHU
okucseHus. CTpoeHHe U pU3nUeCcKUe CBONCTBA NPOCTHIX

BellleCTB — KUCJI0PO/a U Cephl.

AnnoTrponHsle MoaubUKaLUU KACJI0POAA U cepbl. XMMHUYeCKue
CBOMCTBA cepbl. B3auMopelicTBHe c HeMeTaslJlaMU - BOZ,OPO/IOM U
KHCJIOPOZIOM, MeTa/lJlaMH, KOHIIleHTPUPOBAaHHbIMU a30THOM U
cepHo# Kuca0TaMU. CepoBoJOpo/, CTpoeHue, GusndecKkue

O6BACHATDL 0611e 3aKOHOMEPHOCTHU B U3MEHEeHUH CBOMCTB 3j1eMeHTOB VIA-
IPYIIbI U UX COEJUHEHUHN
C y4€TOM CTPOeHUsI UX aTOMOB C OIIOpoH Ha cxeMy "M3MeHeHMe paZiuyCcoB B
noArpymnmnax".

XapaKkTepu3oBaTb pu3ndecKre
Y XMMUYeCcKHe CBOWCTBa NPOCTOr0 BellleCTBa Cepbl U e€ coeAUHEHU N
(cepoBoAOPO/Ia, OKCHU/IOB CEPBI, CEPHOM KUCJIOTHI, CYJIbGATORB), COCOOBI UX
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Y XMMUYeCKUe CBOUCTBA (KUC/I0THbIE U BOCCTAHOBUTEJILHBIE).
Okcu/ibl cepbl KaK MpeJiCTaBUTEH KUCTOTHBIX OKCHI0B. CepHast
KHUCJI0Ta, GU3NUeCcKHe U XMMUYECKHe CBOMCTBA (06111e Kak
npeJiCTaBUTEJIs1 KJlacca KUCJIOT U cneyugduyeckue), IpuMeHeHUe.
CepHucTas KUCJIOTA.

Xumuueckue peakyuu, jexcaujue 8 0CHO8€ NPOMbIULIEHHO020 CNOCo6a
no/lyyeHusl cepHoli Kuc/10mbul. Anhapambul U npomekarujue 8 HuxX
npoyeccel (Ha npumepe npou3eodcmea cepHoll KUc/0mol).

CoJii cepHOM KHCJIOThI, KaueCTBeHHAsl peaKIius Ha CyJib(aT-HOoH.
Haxox/ieHue cepbl U €€ coeIMHEHUH B TpUpo/ie. Xumuyeckoe
3azpsi3HeHUe okpydcaroujeli cpedbl CoeQUHEHUSIMU cepbl (KUC/A0MmHble
dodcdu, 3azpsi3HeHUe 803dyxa U 8000M08), CnOCObbI e20
npedomsepaweHust.

JleMOHCTpanu

Konnexnuu (BugeomMaTepurasibl): cepa v eé coeAUHEHHUS.
O6yraMBaHMe caxapa 1o/ eiCTBUeM KOHLeHTPUPOBaHHOM CepHOHU
KHUCJIOTBI.

JlaGopaTopHbie M NPpaKTHYeCKHe PaGoThl
JlabopamopHbie onbimbl:
O6HapyxeHue cy1baT-NOHOB.
B3auMoieiicTBue pa36aBieHHOU CEpHON KUCIOThI C IUHKOM.
Beruucaenus
0 ypaBHEHHUSM XUMUYECKUX peaKI[ui

NOJIyYeHHSs], IPUMEHEHUE U 3HaYeHHUE B IPUPO/JIE U XKU3HU YeJIOBEKA C
OTIOpOH Ha CxeMy U IJIaH.

OnpefensTb HaJn4yMe CyJIbPaT-UOHOB B pacTBOpe.

OO6BACHATD CYIIHOCTb 9KOJIOTUYECKHX TP06JeM, CBA3aHHBIX C TepepaboTkoM
CoeJIMHEHUH Cepbl IOC/IE CTPYKTYPHUPOBAaHUS MaTepyaJa.

[I1aHUPOBATh U OCYLIECTBJIATb HAa MPAKTHKE XUMHUY€ECKHE IKCIIEPUMEHTHI,
NPOBOJIUTh HAGJIIO/IEHHS, [IE/IATh BbIBO/IbI 110 pe3yJ/IbTaTaM 3KCIIEPUMEHTA.

CnefoBaTh IpaBUJIaM 6e30macHOM paboThl B 1aboOpaTOpUK pH
HCI0JIb30BaHUH XUMUYECKOU ITOCY/Ibl U 060PYZ0BaHUS 10/] PYKOBOJICTBOM
nezarora.

[Ipou3BOAUTH BEIYUCIEHHS IO XUMUYECKHUM YPaBHEHUSIM 10 aJITOPUTMY.

HWcnoJsib30BaTh NPU BHINOJHEHUH Y4e6GHbIX 3a/laHUN TEKCThI yue6HHUKA,
crnpaBoyYHble MaTepuasbl ([lepuoJuuecKyto CUCTEMY XUMUYECKUX
asieMeHTOB /l. V. MenzeneeBa, Tab1MLy pacTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 371eKTPOXUMUUYECKUH sl HanpshKeHU i
MeTaJlJIoB).

HWcnoJsib30BaTh NPH BbIIOJHEHUH YYeOHbIX 33JldHUH U B Tpoliecce
HCCJIE/I0BATEIbCKOM JIEATE/IbHOCTH HAayYHO-IOIYJISIPHYIO INTEPATYPY
XUMUYECKOT0 COZIEPIKAHUS, CTPaBOYHbIe MaTepHaIbl, pecypchl IHTepHeTa
nocJie KOHCY/IbTAlLUH C [leJaroroM
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Tema 5. O6miast
XapaKTepUCTHKA XUMHUYEeCKUX
3J1eMeHTOB VA-rpyninsl. A30T,
docdop u ux coefuUHEeHUA

(74)

0611125 XapaKTepHUCTHKa 3/1eMeHTOB VA-rpynnsl. Oco6eHHOCTH
CTPOEHHsI aTOMOB 3TUX 3/IEMEHTOB, XapaKTepHbIe [IJIs] HUX CTelleH!
OKMCJIEHHUS.

A30T, pacipocTpaHeHUe B IpUpo/ie, GU3ndeckre U XUMHUYecKHe
cBoicTBa. KpyroBopoT asoTa B npupo/e.

AMMMak, ero GusnyecKkre M XMMHUYeCKHe CBOMCTBA, OJIyYeHUe U
npuMeHeHue. Co/IM aMMOHHUS, UX GU3NYeCKUe U XUMHUYecKHe

CBOﬁCTBa, MpUMEHEHHE. KavecTBeHHas peakuyd Ha HOHbl aMMOHUA.

A30THasi KUCJI0Ta, eé pu3nyecKre U XMMUUeCcKHe CBOMCTBA (061iue
Kak MpeJCTaBUTEJISA KJIacca KUCJOT U cneyuguyeckue). Asomucmas
Kucaoma. Hcnoavb308aHue HUMpAmos u coJietl aMMOHUSL 8 Kayecmeae
MUHepaAbHbIX y0obpeHutl.

XuMHYecKoe 3arpsiI3HEHHE OKPYKaIoLIel cpe/ibl CoeJTMHEHUSIMU
a30Ta (KUCJIOTHBIE TOX/IHY, 3arpsi3HeHUE BO3/yXa, TIOYBbI U
BO/I0EMOB).

®ocdop, arromponHsie modupukayuu gocgopa, usudeckue U
XUMHUYECKUEe CBOUCTBA.

Okcup pocpopa(V) u pochopHast KUCI0Ta, PU3UUECKHUE U
XUMHUYECKUEe CBOUCTBA, no lyueHue. KauecmeeHHas peakyust Ha
docham-uoHoL

Hcnosw3osaHue hochamos 8 kauecmse MUHEPANIbHBIX YOOOpEeHULL.
3arpsi3HeHue NPUPOIHBIX BOJI0EMOB dpocdhaTamu.

JleMOHCTpanu
Konnexnuu: docdop u ux coefuHeHUsI.

BBBHMOAEﬁCTBHE KOHHEHTpI/IpOBaHHOﬁ A30THOU KUCJIOTBI C Mebl0.

JlaGopaTopHbIe U NPAaKTUYEeCKHEe PAGOThI

JlabopamopHbie onbimbl:

1. B3auMoieicTBUe coJielt aMMOHHUS C LEJI0YbIO.

2. O3HakoMJIeHUe ¢ 06pa3aMu a30THbIX U GocHOPHBIX yA0OpeHHUH.
IIpakmuuveckas paboma:

Ne 10. [TonyyeHue aMMHaKa, U3yuyeHUe ero CBONUCTB.

Buviyuciaenus
110 YpaBHEHUSIM XUMUUYECKHUX peaKI Ui

O6BACHATDL 061I1e 3aKOHOMEPHOCTH B U3ME@HEHUH CBOMCTB 3J1IeMeHTOB VA-
IPYNIbI ¥ UX COeJUHEHUH € YYETOM CTPOEHUsI UX aTOMOB.

XapakTepu3oBaTb QH3HUYeCKHe U XUMUYeCKUe CBONCTBA IPOCTHIX BEIleCTB
asorta u pocdopa U UxX coeJUHEHUM (aMMUaKa, coJieid aMMOHMUSL, a30THOHU
KHCJIOTBI, HUTPaTOB, okcuza pocdopa(V) u pochopHOii KUCIOTHI,
docdaToB), cioco6bI UX NOJIyYeHUs], IPUMeHeHHe U 3HaueHUe B Ipupoje
Y KM3HU YeJloBeKa C UCI0J1b30BaHHUEM CXeMBbI.

OnpefensaTb HOHbI aMMOHHUSA U pochaT-HOHBI B paCTBOPE C UCMOJIb30BAHUEM
Tab/1MLbl "XapaKTepHble peaKkliuy Ha KaTHOHbI M aHUOHBI".

OO6BACHATD CYIIHOCTb 9KOJIOTMYEeCKHX P06JeM, CB3aHHBIX C HAX0X/jeHHeM
coefiUHeHUH a30Ta U Gocdopa B OKpyKarollel cpefie.

[I1aHUPOBATh U OCYILIECTBJSATh Ha IPAaKTHKe XMMUYeCKHe 3KCIePUMEeHTHI,
NPOBOAUTH HabJII0/leHUs, [leJlaTh BbIBO/bI 10 pe3y/ibTaTaM 3KCIepU-MeHTa.

CnefoBaTh NpaBUJIaM 6e30MacHOM paboThbl B JaGopaTOpUK pU
HCI0J/Ib30BaHUY XMMHUYECKOU OCYy bl U 060pyI0BaHHUS.

[Ipon3BOAUTD BBIUUCIEHUS 10 XMMHUYECKHUM YPaBHEHUSAM.

Hcnosib3oBaTh NPH BbITOJHEHHUH YYeOHbBIX 3alaHUH TEKCThI yue6HUKa,
CIpaBOYHble MaTepHabl (IepUOAUYECKYI0 CUCTEMY XUMUUECKUX
asieMeHTOB /I. . MeHesieeBa, Tab/ 1M1y pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJiE, 371eKTPOXUMUUYECKUH psJL HanpshKeHU i
MeTaJlJIoB).

Hcnosib3oBaTh NpU BbINOJHEHUH yueOHbIX 3a/JaHUH U B Tpoljecce

HCCJIeZl0BATEbCKON JIEATEIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 CO/IeprKaHusl, CIPaBOYHbIe MaTepUaJibl, pecypchl MIHTEpHETa
N0CJIe KOHCYJ/IbTAIUH C [1e/JaroroM

Tema 6. 0611asA XapaKTepuc-
THKA XUMHY€ECKHX 3JIEMEHTOB
IVA-rpynnsl.

YrjiepoJ ¥ KpeMHHMH U UX

YI‘nepoa, AJIJIOTPOITHbIE MOL[I/l(i)I/lKaILI/II/l rpad)nT, aJiMas.
BBBHMOAEﬁCTBHE C MeTaJlJlaMH, HeEMeTaJ/lJlaMH,
KOHII€EHTPUPOBAHHBIMH a30THOH U cepHoﬁ KHCJIOTaMU,
pacnpocCTpaHeHue B Ipupone, (l)HBI/l‘{ECKI/IE U XUMHYECKHe

O6BACHATH 0011I1Ee 3aKOHOMEPHOCTHU B U3MEHEHUHU CBOUCTB 3/1eMeHTOB [VA-
TPYIIbl U UX COEJUHEHUH C yUETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTb GU3NUECKUE U XUMUYECKUE CBOMCTBA MPOCThIX BELIECTB
yrJiepo/Jia U KPEMHHUS U UX COeAUHEHUH (OKCH/IOB YIJIEPOJA, YTOJIbHON
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coeMHEeHUA
(89)

cBoiicTBa. Ancop6uus. KpyroBopoT yrieposa B IpUpoJe.

Oxcuzbl yriepoja, ux Gusndeckre 1 XMMUYeCKHe CBOHMCTBA, UX
JleiCTBHE Ha )XMBble OPraHU3Mbl, [10JIyYEHUE U IPUMEHEHHE.
IKos102u4ecKue npobaemsl, cesi3aHHble ¢ okcudom yaaepoda(lV);
eunomesa 2106a/1bH020 NOMeN/eHusl KAUMama; NapHUKo8bli
adpgexm.

YrosibHas KUCJIOTA U €€ COJIH, UX U3UYECKHEe U XUMUYECKHe
CBOHCTBA, IOJIy4eHUe U TpuMeHeHue. KauecTBeHHas peakuus Ha
KapOOHAT-HOHBL

IlepgoHayabHble NOHAMUSL 06 0P2AHUYECKUX 8eUeCM8ax KakK 0
coedUHEHUsIX y2aepoda: 0CO6eHHOCMU cocmasa U CmpoeHusl.
ToHsimue 0 6uo/102u4ecKU 8AXCHBIX BEWECMBAX: HUPAX, 6eaKax,
yenesodax. MamepuaibHoe eJUHCMB0 Op2aHU4ecKux U
Heopz2aHu4ecKux coeduHeHull.

KpemHutl, e2o pusuueckue u xumuyeckue ceolicmsa (Ha npumepe
83aumodeticmeusi C MeMaAIamMu U HeMemaaaamu), noay4eHue u
npuUMeHeHuUe 8 3/1eKMpPOHUKE.

CoeduHeHust kpemHus 8 npupode. O6wue npedcmas/ieHus1 06 okcude
kpemuusi(IV) u kpemHuesoli kucsaome. Cunukamel, UX UCNOAb308AHUE
8 6blmy, MeduyuHe, NpoMblLIeHHOCMU. BaxcHellwiue cmpoumenbHole
Mamepuasnsl: Kepamukd, Cmeks10, YeMeHm, 6emoH, Hcesne306emoH.
IIpo6.aembl 6e30NACHO20 UCNOAb308AHUS CMPOUMENLHBIX
Mamepuasnoe 8 N08CeOHe8HOL HCU3HU.

JleMOHCTpanu

Mojien KpuCTa/I/IMYeCKUX PeLIETOK a/iMa3a, rpaduTa, MOJIeKyJIbl
dynepena.

Ancopb1ysi pacCTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTtuBoras.

BuseomaTepuasbl: CUIMKaTHAs IPOMBbILLJIEHHOCTD.

Mojenn MoJieKyJ1 OpTaHUYeCKUX Bell|eCTB.

JlaGopaTopHbie M NPpaKTUYeCKHe PaGOThI

JlabopamopHblii onsim:

KauecTBeHHas peak1ysl Ha KapOOHAT-HOH.

IIpakmuyeckue pabombi:

Ne 11. [TosrydeHHe yTJIEKHUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peak1usl Ha Kap6OHAT-HOH.

Ne 12. PenleHue 3kcliepUMeHTaJIbHbIX 33/]a4 10 TeMe «HeMeTa u1bl».

Beruucaenus
M0 YpaBHEHHUSM XUMHUYECKUX PEAKIIUH, eCJIU OJUH U3 PeareHTOB
JlaH B BH/le BOJHOI'0 pacTBOpa C U3BECTHON MacCOBOM Jj0/1eH.

KHUCJIOTBbI, KApOOHATOB, OKCH/JIa KpEMHHUS, KpeMHHUEBOU KUCJIOTHI,
CUJIMKATOB), CIIOCOOBI X MTOJIy4eHUs], IPUMeHeHHe U 3HaueHUe B IPUpoJe
Y KU3HU YeJloBeKa.

OnpefensTb KapboOHAT- U CUJIMKAT-

HOHBI B pacTBODe.

O6BACHATD CYIIHOCTb 9KOJIOTMYeCKHX P06JeM, CB3aHHBIX C HAX0X/jeHHeM
YTJIEKUCJIOrO Ta3a B OKpy»Kalollel cpejie.

WnnocTprpoBaTh B3aMMOCBS3b HeOpraHW4YeCKHUX coeJUHEHUH yriepoja U
OpraHUYecKHUX BellleCTB M0/ PYKOBOJCTBOM YUUTE A,

[I1aHKMpOBaTh U OCYLIECTBJASTh HAa MPAaKTHUKe XMMUUYeCKHe 3KCIIepUMEHTHI,
MPOBOAUTH HabJII0eHHS, ie/IaTh BbIBO/bI 10 pe3y/ibTaTaM 3KCIIepUMeHTa
nocJle npeiBapuTeJbHON paboThI.

CnenoBaThb NpaBU/IaM 6e30nacHOM paboThl B J1JabOpaTOPHUHU TPU
HCI0J/Ib30BaHUY XMMHUYECKOU OCYy bl U 060pyI0BaHHUS.

Hcnosib3oBaTh NPH BbITOJHEHNUH YYeOHbBIX 3alaHUH TEKCThI yueGHUKa,
cnpaBoyHble MaTepHabl ([leproguyeckyro cUCTeMy XUMHUYECKUX
asieMeHTOB /. . MeHesieeBa, Tab/ 1M1y pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IEKTPOXUMUUYECKUH sl HanpshKeHU i
MeTaJlJIOB) N0CJIe KOHCY/IbTAallMH C IeAaroroM.

Hcnosib3oBaTh NPU BhINOJHEHUH yuyeOHbIX 3a/JaHUH U B Tpoljecce
HCC/Ie/l0BaTeIbCKON 1esITeIbHOCTH HayYHO-MONYJISIPHYIO JIUTepaTypy
XUMHUYECKOTO0 CoJiepKaHus, ClipaBOYHble MaTepHabl, pecypcel UHTepHeTa
nocJie KOHCY/IbTalluM C NeJlaroromM.

Paspen 3. MeTa/uibl ¥ X coeguHeHu (20 u)
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Tema 7. O61e CBOMCTBaA
MeTa/JIOB
(49)

061as xapaKTepUCTHKA XUMUYECKHUX 3JIeMEHTOB — MeTaJ/lJIOB Ha
OCHOBaHUU UX MOJIOKeHUs B [lepruoJUYecKol cUCTEMe XUMUYECKUX
3sieMeHTOB /[. . MeH/ie/ieeBa U cTpoeHuUst aTOMOB. CTpoeHue
MeTaJ/I0B. MeTa/l/inuecKasl CBsI3b U MeTaJlJIn4yecKast
KpHUCTaJI/IMUeCKas peléTKa. JJIEKTPOXUMHUUECKUH PsiJ
HamnpsbKeHUH MeTasuioB. Dusnyeckue U XMMUUYeCKHe CBOHCTBA
MeTas1oB. 06ujue cnocobbl hoayveHUs1 Memaanos. [lonamue o
KOppO3UU MemaJ/108 U OCHO8Hble CNOCO6bI 3aWUMbl 0M KOPPO3UU.
Cnaagbl (cmasb, YyeyH, OpaaioMuHull, 6poH3a), UX NpUMEHeHUe 8
6bImy U NPOMbIUIEHHOCMU.

JleMOHCTpanu

O3HakoMJieHHe ¢ 06paslaMy MeTaJIJIOB U CIJIABOB, UX
$U3nYEeCKUMU CBOUCTBAMMU.

Moged KpUCTaLJINYECKUX PELIETOK METAJIJIOB.
BuseomaTepuasbl: KOppO3usi MeTAJJIOB.

JlaGopaTopHbie U NPpaKTU4YeCKHe PaGoThI

JlabopamopHbie onbimbl:

O3HaKOMJIEHHUE C 06p33uaMI/I CI1JIaBOB M€TaJIJIOB.

3aBHUCUMOCTh CKOPOCTH pe€aKIuy1 MeTaJlja C KMCJIOTOH OT MpHUpoabI
MeTaJlia.

Buviyuciaenus
— I10 ypaBHEHUSIM XUMUYECKUX PEeAKIUH, ec/1U 00UH U3 peaz2eHmos
codepicum npumecu

PackpbIBaTh CMbIC/ M3y4aeMbIX IOHATUN U NIPUMEHSATD 3TH NOHATHUSA IPU
OTMCAaHUU CBOWCTB Bell|eCTB U UX NpeBpallleHuH.

O6BACHATD 061I1e 3aKOHOMEPHOCTH B U3ME@HEHUH CBOWCTB 3J1eMEHTOB-
MeTaJ/lJIOB U UX COeJJMHEHUH C YYETOM CTPOEHUs UX aTOMOB.

XapaKTepu30BaTb CTPOEHHEe MeTaJlJIOB, 061ue GU3ndecKre U XMMHUYecKre
CBOMCTBA MeTaJJIOB.

XapakTepu3oBaTb 0611{e CIOCOObI MOJTy4eHUs1 MeTaJ 0B [10CJIe
CTPYKTYypUPOBaHUs MaTepHaa.

CnenoBaTh NpaBU/IaM 6e30nacHOM paboThl B J1JabOpaTOPHUU TPU
HCI0J/Ib30BaHUY XMMHUYECKOU OCYy bl U 060pyJ0BaHHUS.

[Ipon3BOANTD BBIUUCIEHUS 10 XMMUYECKHUM YPaBHEHUSAM.

Hcnosib3oBaTh NPH BbIOJHEHNUH YYe6HbBIX 3alaHUHN TEKCThI yue6HUKa,
cnpaBoyHble MaTepHabl ([leproguyeckyro cuCTeMy XUMHUYECKUX
asieMeHTOB /I. . MeHesieeBa, Tab/ 1M1y pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJiel B BOJie, 37IEKTPOXUMUUYECKUH sl HanpshKeHU i
MeTaJlJIoB).

Hcnosib3oBaTh NpU BbINOJHEHUH yueOHbIX 3a/JaHUH U B Tpoljecce
HCC/el0BaTeIbCKON 1esITeIbHOCTH HayYHO-MONYJISIPHYIO JTUTepaTypy
XUMHUYECKOTO CO/lepKaHusl, CIPaBOYHble MaTepHaJibl, pecypcbl MHTepHeTa
nocJle npeJiBapuTeJbHON KOHCYJIbTAllUM C IejaroroM
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Tema 8. BaxkHelue
MeTaJl/Ibl U MX COEJUHEHUS
(16 4)

lllenoyHble MeTasLIbl. [losi0xkeHMe B [lepuoaudeckoii cucteme
XMMUYecKuX 3/1eMeHTOoB /l. U. MeH/ienieeBa, CTpoeHUE aTOMOB.
HaxoxzeHue B npupoe.

dusnyeckue U XUMUYECKUE CBOMCTBA (Ha NpUMepe HAaTpUs U
Kanus). OKcuzbl U TUAPOKCU/IbI HATPUs U Kasus. [[pumeHeHne
1eJIOYHBIX METAJJIOB U UX COE/JUHEHU .

lllesio4yHO3eMe/bHBIE METAJLIBI MATHUHN U KaJbIUH, CTpOeHUE
aToMoB. [losioxkeHue B [leproaruyeckoit cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MenzeneeBa. HaxoxzaeHue B npupose.
dusunyeckue U XUMHUYECKHE CBONCTBA. BaxkHelne coeiuHeHUs
KaJiblus (OKCUJ, TUIPOKCHUJ, cosn). 2 Kécmkocmb 800b1 U cnocobbl eé
ycmpaHeHusl.

Antomunuit. [lonoxeHue B [lepuojuyeckoil cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MeH/iesieeBa, cTpoeHHe aToMa. HaxoxeHue B
npupojie. Pusnueckre U XMMU4YecKHe CBONCTBa. AMpoTepHbIe
CBOMCTBA OKCH/IA U TUAPOKCHU/IA.

XKeneso: cocTas, cBoiicTBa U nosyyeHue. [los0xeHne B
[Tepuoauyeckoi cucTeMe XMMHUYECKUX 3JIEMEHTOB

. U. MeHesieeBa, cTpoeHue aToMa. HaxoxeHue B ipupoje.
dusunyeckue U XuMHieckure cBoMcTBa. OKCUAbI, TUAPOKCU/IbI U COJIU
xkese3a(ll)

n xese3a(lll).

JleMOHCTpan

B3auMojieiicTBUE HATPUs C BOAOM.

OkpalllMBaHUe MJIaMEHU HOHAMU HATPUS U KaJUsL.
OkpalllMBaHUe [JlaMeHU MOHAMU KaJIbLIUSL.
B3auMoieficTBUE OKCH/IAa KaJIbI[US C BOJOMU.
BuseomaTepuasbl: ropeHUe KeJie3a B KUCI0PO/E U XJI0pe.

JlaGopaTopHbIe U NPaKTH4YeCKHe paboThl
JlabopamopHbie onbimbl:

O3HakoMJIeHHe ¢ 06pa3liaMy aJIFOMUHUS U ero CIJIaBoB.
AMdoTepHbIe CBOMCTBA IU/IPOKCH/IA aJIFOMUHUS.
KauecTBeHHbIe peaKllMy HA UOHBI KeJjle3a.
IIpakmuueckue pabomeut:

Ne 13. PenteHue 3kcliepiMeHTaJbHbBIX 33/1a4 0 TeMe «MeTasllbl».

Buvryuciaenus
110 YpaBHEHHUSIM XUMUUYECKHUX PEAKIUM.

O6BACHATD 061I1e 3aKOHOMEPHOCTH B U3ME@HEHUH CBOWCTB 3J71eMEHTOB-
MeTaJ/lJIOB B Ipynnax 1 UX CoeJJHHeHUH C y4ETOM CTPOEHUsI UX aTOMOB.

XapakTepu3oBaTb GpU3NYECKHE U XMMHUUYeCKHe CBOMCTBA NPOCThIX BELECTB
MeTaJlJIOB U UX CoeJUHEeHUH (OKCUA0B, THAPOKCUAOB, COJIel) C OOPOH Ha
CXeMy, CIOCOObI UX 0JIy4eHUs], IpUMeHeH e Y 3HaueHUe B IPUPO/ie U >KU3HU
yeJioOBeKa.

Pacno3sHaBaTh € NOMOLIIbI0 Ka4eCTBEHHBIX peaKLUi HOHBI MeTa/lJIOB (MarHus,
KaJIbL M, aJIIOMUHUA, [IMHKa, XKeJie3a (2+), xesie3a (3+), Meau (2+) ¢
HCI0JIb30BaHUeM Tab.iuIbl "XapaKTepHble peaKlU1 Ha KATUOHBI".

[11aHUPOBATh U OCYLIECTBJIATb HAa MPAKTHKE XUMUY€ECKHE IKCIIEPUMEHTHI,
MPOBOAUTB HAOJII0/leHMs], ieJlaTh BBIBO/IbI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

CiienoBaTh paBU/iaM 6e30MacHOM paboThl B J1JaGOpaTOPUU IPU
HCM0JIb30BAHUH XUMHYECKOU TOCy bl U 060py/J0BaHHUS.

[Ipou3BOAUTE BHIYUCIEHHUS 10 XUMUYECKUM YPABHEHHUSIM.

BricTpauBaTh pa3BépHyThle NUCbMEHHbIe U YCTHbIE OTBETHI C OIOPOH Ha
rHopMaLMIo U3 yieOHHUKA U CIPaBOYHbIX MaTepHaJoB, FPaMOTHO
HCI0JIb30BaTh U3yYEHHbIN OHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib3oBaTh NPH BHINOJHEHUH yUyeOHbIX 3a/laHUH U B IIpoliecce
HCC/Iel0BaTeIbCKON 1esITeIbHOCTH HayYHO-MTONYJISIPHYIO JTUTepaTypy
XUMHUYECKOTO COJieprKaHus, ClpaBO4YHble MaTepHaJibl, pecypcbl UHTepHeTa
nocJle npeJiBapuTeJbHOM KOHCYJIbTAllUM C IejaroroM

Paspen 4. XumMusa U oKpyKamwias cpeaa (3 u)

Tema 9. BemecrBa u
MaTepuaJbl B )KU3HHU
Yesi0BeKa

Hosble Mmamepuasisbl U mexHo/102Uuu. Bewjecmsa umamepuassl 8
noecedHesHoll Hcu3HuU Yes06exka. Xumus u 300p06be. BesonacHoe
ucno/b308aHuUe sewjecme U XuMuvecKkux peakuuﬁ 8 6b1my.

XapaKTepu30BaTh POJIb XMMUHU B Pas3/IMYHbIX cdepax JesiTeJIbHOCTH JII0JEH,
OCHOBHbIE BEIIECTBA U MaTepUaJibl, IPUMEHSIEMbIE B YKU3HU COBPEMEHHOT'0
YyeJIoBeKa.
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(34)

IIpupodHble ucmovHuKU y21e8000p0008 (y20.1b, NpUPOOHbLli 2as,
Heddmb ), npodyKkmbsl UX nepepabomku, Ux poss 8 6bimy u
npomblulAeHHOCMU.

OcHOo8bI 3K0102UMeCKOll 2pamomHocmu. Xumuyeckoe 3azpsi3HeHue
okpycaroweli cpedsvt (npedesbHO donycmumasi KOHYyeHmpayust
seujecme — I1/K).

Pos1b Xumuu 8 pewieHuu 3K0.102U4eCKuX npob.aeM.

O6BACHATD YC/I0BUS 6€30MaCHOT0 UCI0/1b30BaHUs BEIIECTB U XUMUYECKUX
peakuuii B GbITY.

AHanu3UpoBaTh U KPUTHUYECKHU OLleHUBATh UHPOPMALUIO O BJAUSHUHU
MPOMBILIJIEHHOCTH, CeJIbCKOr'0 X0351MCTBAa, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpY»KaloLen cpesibl.

YMeTb oKa3bIBaTh EPBYI0 NOMOILb TP XUMUYECKHUX 0KOTaX U OTPaBJIEHUSIX.

[IpyHUMAaTb yyacTHe B 06CYXKAEHUHU PO6JIEM XUMUUECKON U 3KOJIOTUYECKON
HaNpaBJIEHHOCTH, BbICKA3bIBaTh COGCTBEHHYO MTO3UIIMIO 0 TPO6JIeMe U
NpejJaraTb BO3MOXHbIE MYTH €€ pellleHHsI C 0NOpoU Ha UHOpMaLIUIO U3
y4eOHUKA U CIPaBOYHbIe MaTepHUabl, pecypcbl UHTepHeTa.
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