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[HOACHUTEJIBHAA 3AIIMCKA

®denepanpHas pabodas mporpaMMa IO XMUMHUH I OOYYAIOIIUXCS C 3aJICPKKOU
ncuxuyeckoro pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0Opa3zoBaHUA
MOJITOTOBJIECHAa Ha OcHOBe denepasbHOrO TrOCYJapCTBEHHOIO 00pa30BaTEIbHOIO
cTaHgapTa oCHOBHOTO o6Omiero obpazoBanms ([Ipmka3 Munnpocsemenus Poccuu ot
31.05.2021 1. Ne 287) (manee — ®I'OC OOO), denepanbHOM aganTUPOBAHHON
oOpa3oBaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs Jisi 00y4YarOIIMXCS C
OTrpaHUYECHHBIMU BOMOXKHOCTAMHU 3710poBbs ([Ipuka3 Munnpocsenienust Poccuu ot 24
HOs1Opst 2022 1. Ne 1025), denepanbHoii pabodeil mporpaMmbl OCHOBHOTO OOIIIETO
oOpazoBanus 10 ydeOHOMY mpenmery «Xumusi», DeneparbHOM MNPOrpaMMbl
BOCIIUTAHUSI, C YYETOM paCIpEAeNIeHHbIX IO KJaccam MpOBEpsSEeMbIX TpeOOBaHUU K
pesyapTaram ocBoeHuss denepanbHON aaanTUPOBAHHON 00pa30BaTEIbHOM MPOrPAMMBbI
OCHOBHOIO 0011ero 00pa3zoBaHusi [Jisi OOyYAIOUIUXCS C 3aJCPKKOU TCUXHUUYECKOTO
pa3BUTUSI U DJIEMEHTOB  COACp)KaHUS, TMPEJACTABICHHBIX B  YHUBEPCAIHLHOM
komuduKarope 1mo xuMuM, KoHmenuu npenogaBanus y9eOHOTO penMeTa « XUMHUS B
00pa3zoBaTeNbHBIX OpraHuzanusx PO, peanusyromux oCHOBHbBIE 00111e00pa30BaTeIbHbIC
MIPOTPaMMBI.

[Iporpamma 1o XxuMuu pazpaboTaHa C LEJIbI0 OKa3aHUS METOJUYECKOW MOMOIIU
YUUTEIIO B CO3/IJaHUU paboueil MporpaMMBbl 10 y4eOHOMY MPEIMETY.

VYuebnsiii  npeamer  «XUMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EctecTBeHHOHAay4YHBIE TIpEAMETH». B cucTeMe ecTeCTBEHHOHAYyYHOTO OOpa30BaHUS
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMAaeT BAXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAyYHOW KApTUHBI MHUpA, CO3JaHUU OCHOBBI XMMHYECKUX 3HAHUM,
HEOOXOJAMMBIX JJI TOBCEIHEBHOW W3HU, HABBIKOB 370POBOTO M 0O€30MACHOrO JIJIst
YelioBeKa U OKpYyXaloled ero cpeabl oOpa3a >KU3HU, a TakKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBHI.

VYcnemHocTh U3y4eHUsT XMMHUHM CBSI3aHA C OBJIQJICHUEM XUMHUUYECKUM SI3BIKOM,
coOnro/lecHneM TMpaBuyl  Oe3omacHO pabOThl MpU  BBHINOJIHEHHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHMCIICHHBIX CBS3€H XUMHH C IPYTUMHU MPEAMETaMHU
IIKOJILHOTO Kypca.

[Iporpamma BKJIFOHYAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW U OPraHWYECKON XUMHUH.
['maBHO# Maeel mporpamMMBbl SBIISIETCS CO3/IaHUE 0a30BOr0 KOMILIEKCA OIOPHBIX 3HAHUM
M0 XMMUHU, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIEH BO3PACTy OOYYArOITUXCS M UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkannu qaHHOTO Kypca MPEACTaBICHBI OCHOBOIIOIATAIONINEG XUMUYECKUE
TEOPETUYECKUE 3HAHUs, BKIIOYAIONIME HM3YYEHUE COCTaBa MU CTPOEHUS BEILECTB,
3aBUCHUMOCTH HX CBOWMCTB OT CTPOEHHS, IPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALICHUMN U ITyTE€W yIIPABICHUS UMU
B IIEJISIX MTOJTYYEHHS BEIIECTB U MaTEPUAJIOB.



TeopeTu4ecKyt0 OCHOBY M3YUYEHHUsI HEOPraHUYECKOM XUMHUU COCTABISIET aTOMHO-
MOJIEKYJIsIipHOE yueHue, llepuommueckuii 3akon .M. MengeneeBa ¢ KpaTKuMU
CBEJICHUSIMU O CTPOCHHUM aToMa, BHUJAX XUMHUYECKOW CBSA3M, 3aKOHOMEPHOCTSX
NPOTEKAHUS XUMHUYECKUX PEAKIIH.

B u3ydeHun kypca 3HaUMTEIbHASL POJIb OTBOJUTCA XUMUUECKOMY 3KCIIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO SKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM U TIpaBui Oe30macHoil paboThl B
XUMHUYECKOU J1abopaTopuH.

Peanuzanmsi ;JaHHON MPOTPaMMEBI B MPOIECCE 00YUCHUS MTO3BOIUT 00YyJIArOIITUMCS
c 3IIP ycBoWUTh KIIFOUYEBBIE XUMHUYECKHE KOMIICTCHIIMM W TIOHSATH POJh M 3HAYCHUE
XUMUHU CPEJIU JIPYTUX HAYK O IPUPOJIE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYArOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONICHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHHUE,
HKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO NPUMEHEHHUS HayYHBIX
3HAHWI, OCHOBAaHHOTO HAa MEXIIPEAMETHBIX CBs3sIX € mpeameramu «OKpyKarouiui
mupy», «Duzukay, «buonorus», «l'eorpadpus», «Marematuka» u HopMuUpyer
KOMIIETCHIIUM, HEOOXOJUMBbIE JJisi MPOJOJDKeHHs oOpa3oBaHHMs B 0OJAcTH
€CTECTBEHHBIX HaYK.

N3yyenue XuMuM CHOCOOCTBYET pa3BuTHIO y oOydarommxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpakeHMs,  (YHKIMOHAJIBHOM  T'PAaMOTHOCTH,  yMEHHS
BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBaTh HHGOPMAIUIO, TPEACTABICHHYIO B
paziuuHbX Gopmax. 3HAUUMOCTh MpeAMETa JJIsl Pa3BUTHUS KU3ZHEHHOW KOMITETCHIIMU
oOyvaromuxcsi ¢ 3I[IP 3akmrouaercss B YCBOGHMHM OCHOBBI XUMHYECKHUX 3HAHUU,
HEOOXOJIMMBIX ISl TTOBCETHEBHOM >KM3HU, HABBIKOB 3J0POBOr0 M 0O€30MaCHOIO s
YeJIoBeKa U OKpYKarolleld ero cpeinbl 00pasza >KU3HU;, (POPMUPOBAHUU SKOJIOTHYECKOU
KYJbTYPBI.

[Iporpamma oTpaxkaeT cojepkaHue OOydeHUs TpeaMeTy «XUMHUS» C YIEeTOM
0co0bIX 00pasoBarenbHbIX MoTpedbHocTelt obyvaronuxcs ¢ 3[1P. OBnanenne yueOHbIM
MpPEAMETOM «XUMHUS» MPENICTABISACT OMPEICICHHYIO TPYAHOCTh JJISI O0YYaIOIIUXCS C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIBHOU JIEATEIIBHOCTH, MEPUOIUICCKUMHU
KOJICOaHUSIMU BHUMAHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 0OIIIEero 3amaca
3HAHWM, TOHUKEHHBIM ITO3HABATEIIbHBIM HHTEPECOM U HHU3KHUM YPOBHEM PEUYEBOTO
pPa3BUTHSL.

Jns mpeononieHus TPYAHOCTEH B U3YYEHUM YYEOHOTO mpeameTa «XUuMUsH
HeoOXo/IMMa ajanTtaius o0beMa U XapakTepa ydeOHOro MaTepuaia K mo3HaBaTeIbHbIM
BO3MOXXHOCTSIM JJaHHOW KaTeropuu oOydYaromuxcs, y4eT UX OCOOCHHOCTEH pa3BUTHSL:
WCITOJIb30BAaHUE aAJITOPUTMOB, BHYTPUIIPEAMETHBIX M  MEKIPEIMETHBIX  CBS3CH,
MTOCTENEHHOE YCIOKHEHUE N3Yy4aeMoro MaTepuania.

[Ipy wu3yuyeHUM XUMHM HEOOXOAUMO OCYIIECTBIIATh B3aUMOJICHCTBHE Ha
MOJIMCEHCOPHON OCHOBE.

Teopernuecknil MaTepuag peKOMEHAYETCS M3y4daTh B IPOLIECCE MPAKTHUYECKOU
NEeATEeIbHOCTU. BO3MOXKHO BBIJIEJICHHE OTIEJbHBIX YPOKOB Ha PEILICHHUE 33a/1ad B CBSI3U
CO CIIOKHOCTBIO aHanm3a Tekcta obOydvaromumucsa ¢ 3[IP. Opranuueckoe eIuHCTBO
MPAKTUYECKOW M MBICIUTEIFHON JeATEeIbHOCTH OOYYarolIuXcsl Ha YpPOKaX XUMHUHU
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CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymeHuil. Ocoboe BHUMaHWE MPU U3YYCHUH XMUMHUH YAENIAETCS U3YUEHHUIO «CKBO3HBIX)
HNOHATUHN ¥ (OPMUPOBAHUIO HaBbIKa CTPYKTYPUPOBAHUS MaTepuaa.

[enu u 3a7aun U3yyeHus yueOHOro mpeamera « XuMHUs»

OO0mue uenu u3y4yeHUs Yy4yeOHOro rmnpeameTa «XUMHUS» TMPEICTABICHB B
®enepanbHOil  pabodeil mporpaMme OCHOBHOTO oOmiero oOpazoBanusi. OHu
aKTyaJIM3UpPOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIETO
o0pa30oBaHMsl, HANPABICHHOCTH OOYyYEHMs HA PA3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBanue e€ uHTEIIEKTa U oOmiell KyiabTypbl. OOyueHHEe YMEHHUIO YUUTHCA H
IPOJOHKATh CBOE 00pa30BaHME CaMOCTOSITENIBHO B HACTOSAIIEE BPEMs SBIISCTCS OJIHOM
U3 BOKHEHIINX (PYHKINHN y4eOHBIX MPEIMETOB, B TOM YHUCIIE U « XUMUNY.

s oOyuatomuxcst ¢ 3[1P, Tak ke, kKak W 11 HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEpPCTHUKOB, OCBaMBAIOILINX OCHOBHYIO 00pa3oBaTesbHYIO porpammy,
JTOMHUHUPYIOIIEE 3HaUYE€HHUE MPUOOPETAIOT TaKUE 11€JI1, KaK:

GopMUpOBaHUE  MHTEJUIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELIEHUH, CTOCOOHOM alanTUpOBaThCA
K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKU3HU;

HaMpaBJI€HHOCTh OOY4YEHHs] HAa CHUCTEMAaTHYECKOE NPUOOIIEHUE Ydalluxcs K
CaMOCTOSATEJIbHOM ITO3HABATEIbHOM NESITEIIBHOCTH, HAYYHBIM U IPAKTUYECKUM METOJaM
NO3HaHUs, POPMUPYIOIIUM MOTHUBALIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHUU;

o0OecrieyeHnue YCJIOBHH, CIOCOOCTBYIOIIUX NPUOOPETEHUIO OOy4arOUMMUCS
OMbITa Pa3HOOOPA3HOU AESATENIBHOCTH, MIO3HAHUS U CAMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB
(KJTHO4EBBIX KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUECHUE JIJISl PA3JIMYHbBIX BUIOB
NEeSATENbHOCTH;

dbopMHUpOBaHUE YMEHUU OOBSCHATH U OLICHUBATH SIBICHHS OKPY>KAIOIIET0 MHpa
Ha OCHOBaHMWM 3HAHUU U OMbITA, TOJYYCHHBIX MPU U3YUCHUN XUMHUH;

dopMupoBaHue y OOyYaroIIMXCsl TYMAaHMCTUYECKHUX OTHOIICHUN, MOHMMAaHUS
LEHHOCTH XUMHUYECKUX 3HAaHUN UId BBIPAOOTKM SKOJOTHMYECKH Ie1eco00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOM JEATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karolle MMPUPOIHOMN CPeNbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOECHHS OOIIEYEIOBEUECKUX LIEHHOCTEHN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUINIET0 00yUYeHHUS.

Kypc HanpaBiieH Ha pelieHue CleaynmX 3a1a4, 00eCcneurnBaronX peann3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuatomuxcst ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

dbopMHpOBaHHE TIEPBOHAYAIBHBIX CHUCTEMATU3MPOBAHHBIX MPEACTABICHUNA O
BEIECTBAX, UX MPEBPALICHUAX U MPAKTUYECKOM MIPUMEHEHUH; OBJIAICHHE MOHATUIUHBIM
anmnaparoM U CUMBOJUYECKUM SI3bIKOM XUMUU;

OCO3HAaHHE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHUYECKOW HAyKH Kak o0nacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XHMHUYECKUX NPEBPAILECHUN HEOPraHUYECKUX M
OPraHUYECKHUX BELIECTB KaK OCHOBBI MHOTHX SIBJIEHHUU KUBOW M HEKUBOW MPUPOIBI;
yriryOeHHne MpeICTaBICHU 0 MaTepUaJIbHOM €IMHCTBE MUPA;



OBJIaJICHNE OCHOBAMH XUMHUYECKON IPAMOTHOCTH: CTIOCOOHOCTBIO aHAIM3UPOBAThH
U OOBEKTUBHO OIICHUBATh >KM3HEHHBIE CUTYallUU, CBS3aHHBIE C XHWMHEH, HaBBIKAMU
0e30macHOro OOpallleHusi C BEIIECTBAMH, MCIOJIb3yEeMbIMU B IOBCEIHEBHOW >KU3HH,
YMEHUEM aHAJIM3UPOBATh U IUIAHUPOBATh SKOJOTMYECKH O€30MacHOEe TOBEICHHUE B
LEJSAX COXPAHEHUS 30POBbSI U OKPYKAIOIIEH CPEJIbI;

dbopMHUpOBaHUE YMEHUN yCTAHABIMBATH CBA3U MEX]Y peajbHO HAOIIOIaeMbIMU
XUMUYECKUMH SIBICHUSIMUA U TPOLECCAMH, MPOUCXOAIIMMUA B MUKPOMUPE, OOBSICHATh
MIPUYUHBI MHOTOOOpa3Hs BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHMUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUS BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIIOIB30BAHUS PA3IMYHBIX METOJIOB M3YYEHUS BEIIECTB,
HaOMIONEHUSI 32 MX MPEBPAlICHUSMH TPU MPOBEICHUM HECIOKHBIX XUMHYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BAaHUEM JAOOPATOPHOrO 000PYIOBaHUS U TPUOOPOB;

dbopMHupOBaHUE TPEACTABICHUNA O 3HAYCHUM XWMHUYCCKOW HAyKW W PEIICHUU
COBPEMEHHBIX HKOJIOTUYECKHUX MPOOJIEM, B TOM YKCIIE B MPEAOTBPALICHUU TEXHOTCHHBIX
Y DKOJIOTUYECKHUX KaTacTpod.

Ocol0enHocTH 0TOOPA U aJANITAIIMU Y4eOHOT0 MAaTEePHAJIA N0 XUMHHU

OOyueHue y4eOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh Ha CO3/IaHUU
ONTUMAJIBHBIX YCJIOBUM JJII YCBOCHMSI MPOTPaAaMMHOTO Marepuajga 00ydarolmuMuUCs C
311P. bonpiioe BHUMaHHME JOJKHO OBITH YJElI€HO OTOOpy ydeOHOro marepuaia B
COOTBETCTBUH C MPUHIIMIIOM JOCTYITHOCTH MIPU COXPAaHEHUU OOIIero 6a3o0BOro ypoBHS.
OH 10MKEH MO COACPKAHUIO U 00BeMY OBbITh aAaNTUPOBAHHBIM JJISI 00YUYAIOIIUXCS C
3IIP B COOTBETCTBUU C HUX OCOOBIMHU 00pa3oBaTelbHBIMU TOTpeOHOCTAMU. CreayeT
o0JieryuTh OBJNaJeHue MatepuasioMm oOydatromumucs ¢ 3I[IP mocpenctBom ero
JETaTbHOTO OOBSICHEHUSI C CUCTEMATUYECKUM TOBTOPOM, MHOTOKPATHON TPEHUPOBKOU
B MPUMEHEHUU 3HAHUN C MCIOJIb30BAHHEM MPUEMOB aJITOPUTMU3ALUU U BU3YaTbHBIX
ornop, 00y4YeHUs CTPYKTYPUPOBAHUIO MaTepurara.

Bbonbiioe 3HaueHHe A MOJHOIIEHHOTO YCBOEHHS Y4YEOHOro maTepualia UMEeT
OTOopa Ha MEXKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYa€MbIX B JAHHOM KypcC€, C TaKUMU
yueOHbIMU TpenMeTramMu  Kak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € YYEOHBIH MaTepuall C pPa3HbIX TOYEK 3pEHUf,
MEXIPEIMETHBIC CBSI3M CITIOCOOCTBYIOT €r0 JIyYIlIEMYy OCMBICIICHHIO, 00Jiee MPOYHOMY
3aKPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKEe K ypoKaM y4YuTEIh MOJDKEH MPerycMOTpeTh (GOpMHUpPOBAHUE Y
o0yyJaromuxcsi YMEHUN aHaJIM3UpOBaTh, CPABHUBATH, 0000IaTh U3yYaeMblil MaTepual,
IJIAHUPOBATh TMPEACTOSNIYI0 paldOTy, OCYIIECTBIATH CaMOKOHTposib. HeoOxomumo
MOCTOSIHHO CJIEAUTh 3a TMPaBWIBHOCTBIO peyeBOro oO(opMIIeHUs] BBICKa3bIBAHUM
oOyuatomuxcs ¢ 311P.

B cBs3u ¢ 0COOCHHOCTSIMHM TIOBEJEHUSI U ACsATENbHOCTH, oOydarontuxcs ¢ 3I1P
(pacTOPMOXKEHHOCTh, HEOPraHU30BAHHOCTH) HEOOXOAUM CTPOKAWUIIUNA  KOHTPOJIb
COOJIO/IEHUS TIPaBUJI TEXHUKH O€30MaCHOCTH MPHU MPOBEICHNUU JT1ab0paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

IIpumepHble BuAbI aeATedbHOCTH oOy4dawmuxcsa ¢ 3IIP, o0yciioBieHHbIE
0co0bIMHU 00pa30BaTeJbHBIMU NMOTPEOHOCTAMH U 00eCIeYNBAKOIINE OCMBICIIEHHOE
O0CBOEHHE CO/IePKAHNUM 00pPa30BaHMS MO MpeAMeTy « XUMUD)
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Conmepxanue BUAOB aesTenbHOCcTH oOywatoniuxcs c¢ 3IIP Ha ypokax Xxumuu
onpenensieTcss UX 0coObIMU 00pa3oBaTeIbHBIMU MOTPeOHOCTSIMU. [loMHMO MIMPOKO
ucnosibdyembix B @OIT OO0 ob0mux st Bcex 00y4arollUXCsi BUJIOB JIESITEIIBHOCTH
CeNyeT YCWIUTh BUJIbl ACATENBHOCTH, CHEIU(GUYHBIE [UIsI JIaHHOM KaTeropuu
oOyyaroruxcs, 111 00ecrneyeHnss OCMBICIICHHOTO OCBOEHUS COJIepKaHUsl 00pa30BaHUs
0 MpEeAMETY: YCWICHHE MPEAMETHO-NPAKTUUECKONU ICSATENBHOCTH C aKTUBU3AIUMEH
CEHCOPHBIX CHCTEM; YepelOBaHUE BUJOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3ITHUYHbIE
CEHCOPHBIE CUCTEMBI; OCBOEHHE MaTepuaia ¢ OMOPOM Ha aJIrOPUTM; «IIOIIArOBOCThY B
M3YYEHUU MaTepualia; HCIOJIb30BAHHUE JIONOJHUTEIBHON BU3yalbHOW OMOpHI (TUIAHBI,
o0pa3sIpl, CXeMBbI, IA0JIOHBI, ONTOpHbIe Tabnuiibl). g pa3sutus y odydarommuxcs ¢ 3[1P
YMEHUS JellaTh BBIBOABI, (POPMUPOBAHUS TPAMOTHOTO PEUYCBOTO BBICKA3bIBAHUS
HEO0OXOJMMO HCIOJB30BaTh OMOpHBbIE cioBa W kiumie. Ocoboe BHUMAHHE CIEIYET
YACINUTh OOYYEHUIO CTPYKTYPUPOBAHHIO MaTepHalia: COCTaBIECHUE PHUCYHOUHBIX U
BEpOAIbHBIX  CXEM, COCTaBlICHHE TaOJMI], COCTaBJICHHE KJIacCU(UKAIUU C
0003HaYEHHBIMU OCHOBAaHHUSAMHM IS KJIacCU(PUKAIMKA M HAMOJIHEHUE UX MpPUMEpaMU U
Ap.

[IpumepHas TemaTudeckasi U TEpMHUHOJOTHYECKas Jiekcuka cooTBeTcTByeT DOII
000.

Hnst oOyuatomuxcsi ¢ 3[IP cymiecTBEHHBIMU SIBISIOTCS MPUEMBI PaOOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMery. [lpoBonutcs crnenuanbHas padoTa 1o
BBEJICHUIO B aKTHUBHBIA CJIOBAapbh OOYyYarOUIMXCSl COOTBETCTBYIOLIEH TEPMHHOJIOTHU.
N3yyaeMble TEpMUHBI BBOJATCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTellbHAa BU3yallbHas
MOJJIEP>KKa, AJITOPUTMBI pa0OTHI C ONPEEICHUEM, OTOPHBIE CXEMBI JUJIS aKTyaJIn3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B coorBerctBUM ¢ DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAApTOM OCHOBHOTO OOIIEro oO0pa3oBaHUs yUEOHBIM MpeAMET «XUMHUS BXOJUT B
MpeAMETHYI0 00acTh «ECTeCTBEeHHOHAYUHbBIE TPEIMETh» U SBISETCS 005S3aTEebHBIM
JUTSI U3yYCHUS.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHOo 136 ydueOHbIX YacoB — Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOU
paboueit mporpamme, cootrBerctByer DI'OC OOO, pa3paboTaHOo C y4EeTOM
@denepanbHOl  OCHOBHOWM  0Opa30BaTENbHOW  MPOTPaMMbl  OCHOBHOIO  OOWIETro
oOpa3oBaHusI MO Yy4eOHOMY mpeaMeTy «Xumus», cooTrBeTcTByeT DenepanbHOi
aJanTAPOBAHHOW OCHOBHOW 00pa3oBaTelbHOM mMporpaMMe OCHOBHOIO  OOIIEro
00pa3oBaHus O0YJAIOIIUXCS € 3aJACPIKKON TICUXUYECKOTO Pa3BUTHSL.

COHEPXAHUE YUEBHOI'O ITPEAMETA «XUMMW»

COLAEPXAHUE ObYUYEHUNA B 8 KITACCE

HCpBOHa‘-IaJ'IBHBIe XUMHWYCCKHUEC ITOHATHA

[Ipeamer xumuu. *Posp XxumMuM B KU3HM denoBeka.™ Tenma u BemecTsa.
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®u3nvecKre CBOICTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* Uwuctele BemectBa U cMmecu. CnocoObl pazaenenus cmeceil. [IpaBuna
0e301acHOro oOpaleHus ¢ BeIeCTBaMHU U Ja0opaTopHbIM obopynoBaHueM. *IloHsaTue
0 METOJ[aX MO3HAHUS B XUMHH.™

ATOMBI U MOJIEKYJIbl. XUMUYECKHE DJIEMEHTbl. 3HAKU (CHUMBOJIbI) XMMHYECKHX
aneMeHTOB. OTHOCHUTENbHAs aToMHasi Macca. [IpocThie U ClI0XKHbIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE YUCHHUE.

Xumunyeckasi ¢opMmyna. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. *3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB.* OTHOCUTENbHAs MOJIEKYJsipHas Macca. MaccoBas
J10JI1 XUMUYECKOTO JIEMEHTA B COEIUHEHUU.

Ou3nyecKkne W XUMHUYECKUE SBJICHUA. XuMHueckas peakiusa. [Ipu3Haku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUU. 3aKOH COXPAHEHUS MacChl
BemiecTB. Knaccudukanus XUMHYECKUX peakiuuil (COeNMHEHUs, pa3IOkKEeHHS,
3aMelIeHus, 0OMeHa).

XVUMUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TOCYAOW, C MpaBUiIaMU
paboThel B J1abopaTtopuu M MpuUEMamMu OOpalieHusl ¢ J1abopaTOPHBIM 00OPYIOBAHHEM;
M3Y4YCHHE U OIHCaHuEe (PU3NYECKUX CBOMCTB OOpa3lOB HEOPraHUYECKUX BEIIECTB;
HaOmoieHne pu3nyecKux (IJIaBJICHUE BOCKA, TASTHUE JIb/Ia, PACTUPAHKUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIUs BOJIbI) M XMMHYECKHUX (TOPEHUE CBEUH, MPOKATMBAHUE MEIHOU
MIPOBOJIOKH, B3aHUMOJICHCTBUE MeJla C KUCJIOTOM) sBJICHUM, HAONIOACHHE U OMHCAHUE
MIPU3HAKOB MPOTEKAHUS] XUMHUYECKUX pEaklMil (pas3yiocKeHHe caxapa, B3auMOJCUCTBHE
CEpHOM KHUCJIOTHI C XJopuaoM Oapusi, paznoxenue ruapokcuaa meau (II) npu
HarpeBaHuM, B3aUMOJCICTBHUE kele3a ¢ pacTBopoM cosir Meau (I1));u3yuenue cnocobos
pazzienieHus: cMecei (C MOMOIIbI0 MarHuTa, (UILTPOBAHUE, BhIMIAPUBAHUE, TUCTUILISINS,
xpomatorpadusi), IpOBEACHUE OYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE U OMNHMCAHUE
pE3yJIbTaTOB MPOBEACHUS OIbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/IaHHE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baxueiimme rmpeacTaBuTeNI HEOPraHMYeCKrX BEIIECTB

Bo3gyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — 3JI€MEHT U MPOCTOE
BenecTBo. Haxoxkienue kucnopoga B mpupone, Gpu3ndeckue 1 XMMHUUECKHE CBOICTBA.
Peakuuu ropeHus mpoCTbIX M CIOXKHBIX BemlecTB. CrocoObl MOJIydeHUs KUCIOpoJa B
nabopaTopur *u mpomeblnuieHHOCTH.* [IpuMmenenne kucnopona. [lonstue o0 oxcugax.
Kpyrooport kuciopoaa B npupoze. *O30H — auioTponHasi MoaupUKaIus KUCIopoa.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHUECKUE YPAaBHEHUS, IK30- U
SHAOTEPMUYECKUE peaklMK. TOIUIMBO: Yroib U METaH. 3arps3HeHUe BO3AyXa, YCUIICHUE
MapHUKOBOTO 3 deKkTa, pa3pylieHrue 030HOBOTO CI0s.™

Bonopoa — aneMeHT u npocToe BemecTBo. Haxoxknenue Bogopoaa B MpUPOJE,
¢du3nUecKkue 1 XuMUYECKUe CBOMCTBA (Ha MpUMeEpe B3aUMOCIHCTBUS C HEMETAIJIaMU U
OKCHJIaMH METAaJJIOB), MPUMEHEHHEe, *crocoObl noiaydeHus.™ [loHsTHe o kuciorax u
COJISIX.

KonmuuectBo BemectBa. Monbs. Momsipuas macca. 3akoH ABoraapo. MoJsipHbIit
00BEM Ta30B. Pacuetsl o xummdeckoi hopmyiie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AIIEMEHTA B COEIMHEHUH, KOJMYECTBA BEILECTBA, MOJIIPHOM MAaccChl, MOJIIPHOTO 00beMa
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ra3oB. Pacu€Tbl Mo XMMUYECKUM YPaBHEHUSIM.

*®dusnueckue cBoicTBa Bojbl.* Boma. Ee cocras, crpoenue u mosekyinbl. *Boaa
Kak pactBoputenb.* PactBopel. *TloHSTHE O HACBHIIIEHHBIX M HEHACHIIICHHBIX
pactBopax. l[lonsTue pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBoil monu
BELIECTBa B pacTBope (IPOLIEHTHAs KOHIEHTpamus). MaccoBas J0Jsi BelllecTBa B
pacTBope. *XHUMHUECKHE CBOMCTBA BOJBI (Pa3NOKEHHUE, PEAKIIMU C HATPUEM, OKCHIOM
Kanblusa, okcuaoM cepbl (IV) peaknum ¢ meTtamiaMu, KUCIOTHBIMH U OCHOBHBIMHU
okcugamu). [lonsTre 06 ocHOBaHUSAX. Poiib pacTBOPOB B MpUPOJIC U B )KU3HU YEIOBEKA.
KpyroBopor Boael B mpupoze.* 3arps3HeHue NPUPOAHBIX BOA. OXpaHa W OYHMCTKA
MPUPOIHBIX BOJI.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUM. Knaccudukanus
HeOpraHnyeckux coeauHeHuid. OKCHUIBI: COCTaB, Kiaccupukamus (KUCIOTHBIC,
OCHOBHBIC, *aM(poTepHBIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenkmarypa.* *[lonyuyeHne* u XMMUYECKHE CBOMCTBA OKCHJIOB
(B3aumojieiicTBUEe C BOAOW, KucioTramu, meinodamu). OcHoBanus. Kriaccudukarms
OCHOBaHUW: IWMIEIOYM W HEpPAcCTBOPUMBbIE OCHOBaHUS. HOMEHKIaTypa OCHOBaHUM.
duznueckre U XUMUYECKHE CBOMCTBA OCHOBaHUM (B3aUMOJICHCTBHUE C OKCHIAMU
HEMETAJUIOB, KHCJIOTaMu, coisiMu). *Tlonmydyenne ocHOBaHUM. ™

Kucnotsl: cocras, kiaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKHE
CBOMCTBa (B3aUMOJICUCTBHE C METallaMH, OCHOBHBIMH OKCHJaMH, OCHOBAHHIMH,
COJISIMM, Ha TIpUMEpPE COJISTHOM W CEepHOM KHUCIOT), *cmocoObl mosydeHus.™ Psia
aktuBHoct MetaiwioB H. H. bekeroBa. Conu (cpenHue): HOMEHKJIATypa COJEi,
*crocoObl MOJTYyYEeHUS™, B3aUMOJCHCTBHUE COJIEH C MeTallllaMu, KUCIOTaMu, IIeJI0YaMu
U COJISIMU, IPUMEHEHUE.

[TorsitTne 00 aM(OTEpHBIX THAPOKCUAAX (HAa MPUMEpe NHUHKA M *aTFOMUHHUSI™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAaMU U IIEJI0YaMHU, Pa3yioKeHUE MpU
HarpeBaHUM) U MOJIy4YeHue. ™

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COEAUHEHU.
['eneTnueckue psabl.

XUMUYECKHI IKCTIEPUMEHT: KaUECTBEHHOE OMPEAECICHUE COAEPKAHUS KUCIOPOaa
B BO3/lyX€; MOJIYYCHHE U U3yUYCHHUE CBOMCTB KUCIOPO/1a; HAOIIOACHUE B3aUMOICHUCTBUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOZHUKHOBEHHS U MPEKPAILICHUS TOpEHHUs (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3liaMH OKCHJIOB U OMKMCAHKME WX CBOWCTB; MOJIYYCHHE U U3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue); HaOI0IeHue 00pa3iloB BEIIECTB KOJIUYECTBOM | MOJIb;
HcclieIoBaHEe OCOOCHHOCTEH pPacTBOPEHMsSI BEIIECTB C Pa3IMUYHOM PACTBOPUMOCTHIO;
IIPUTOTOBJIICHUE PACTBOPOB C OMNPENEIEHHOW MACCOBOM JOJEH PACTBOPEHHOIO
BEILIECTBA; B3aUMOJICHCTBUE BOJbI C METallaMH (HAaTpHEM U KajbLUUeM) (BO3MOXKHO
HCIIOJIb30BAaHKE BUJIEOMATEPUATIOB); OMPEICICHUE PACTBOPOB KHUCIOT U IIEJIOYEH C
MMOMOIIBI0  MHAMKATOPOB; HCCIEIOBAaHUE OO0pa3lloB HEOPraHWYECKUX  BEIIECTB
Pa3UYHBIX KJIACCOB; HAOIIOJCHUE WM3MEHEHUS OKPACKM HHAMKATOPOB B PacTBOpax
KHUCJIOT U IIeNIoYeil; u3yuenue B3aumonaeiictBust okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KACIIOT C METAJJIAMH, PEAKIIUI HEUTpaIn3aliy; MOJTy4eHUE HEPACTBOPUMBIX
OCHOBAHU, BBITECHEHHE OJIHOTO METa/la JAPYrMM W3 pPacTBOpa COJIM; pEUICHUE
AKCIEPUMEHTANIbHBIX 33/lad 1o TeMe «BakHelmume Kiacchl HEOPraHUYECKHUX



COEITMHEHUN.

[lepronuueckuii 3akoH U llepuoanueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHrE aTOMOB. XUMHUYECKasA CBSA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIIUH.

[lepBble MOMBITKHU KJIacCU(PHUKAMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JJEMEHTOB (ILEJOYHbIE U IIEJTOYHO3EMENIbHbIE METalIbl, TaJOTeHBI,
WHEPTHBIE Ta3bl). *DJIEMEHTBI, KOTOpbIe 00pa3yloT aM{QOTEepHBIE OKCHIB U
TUAPOKCUIBI. ™

[lepnognuecknii 3akoH. llepmoanueckas cucTeMa XHMHUYECKHX JJIEMEHTOB
1. . Menneneesa. Kopotkoneprnoanas 51 * IIMHHONEpUOAHAS ™ dbopMbI
Ilepnommueckor cucrteMbl xumuuyeckux syemeHToB J[. WM. Menneneesa. Ilepuonsl u
rpynnbl. OU3MYECKUH CMBICI TMOPAAKOBOTO HOMEpPA, HOMEPOB IEPUOJAa W TPYIIIbI
AIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX saaep. *M3oronsl.™ DnekTponsl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XUMHUYECKUX AeMeHTOB [lepuonnyeckoi
cucremMbl J[. 1. MenneneeBa. XapakTe€pUCTUKAa XUMHUYECKOIO JJIEMEHTa II0 €ro
nonoxeHuto B Ilepuonnueckon cucreme JI. 1. Menneneesa.

*3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TJIaBHBIX
MOATPYII, B 3aBUCUMOCTH OT AaTOMHOro (TOPAJIKOBOrO) HOMEpa 3HaueHue
Ilepnogmueckoro 3axkoHa u llepmoandeckor CHUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTUs Hayku U nipakTuku. [{. 1. MenaeneeB — yu€Hblil U rpaxkAaHUH. ™

Xumuueckass cBs3b. KoBasnieHTHas (mosisipHas W HENOJIApHAsi)  CBSA3b.
*DNeKTpOOTPULIATENBHOCTh AaTOMOB XUMHUYECKHUX 31€MEHTOB.™ VlOHHAas CBSI3b.

Crenenb okucieHuss. OKHCIUTEILHO-BOCCTAHOBUTEINbHBIE peakiuuu. [Ipoueccsl
OKHCIIEHHS] U BOCCTAHOBJICHHS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

XUMHYECKUN OKCIEPUMEHT: H3y4YeHHWe oO0pa3loB BEHIECTB METAIOB W
HEMETAJJIOB; B3aUMOJCHUCTBUE TUJIPOKCUIA LIUHKA C PACTBOPAMU KHUCIIOT W LIEJIOYEH;
[IPOBEICHUE OIBITOB, WUTKOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu pas3ioKeHUs,, COETUHEHHUS).

MexnpeaMeTHbIe CBA3U

Peanmuzanuss MeXnpeaMETHBIX CBsS3ed MNpU HM3YYCHUHM XUMHM B 8 Kjacce
OCYIIIECTBJISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHSTHH,
TaK W TIOHATHH, SBJSIONIUXCS CHCTEMHBIMH JUIS OTIEIBHBIX MPEIMETOB €CTECTBEHHO-
HAyYHOTO IUKIIA.

OOmme ecTeCTBEHHO-HAyYHBIC TOHATHSA: HAy4HBIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KiacCu(UKAIUs, IEPUOINIHOCTh, HAOII0IeHNE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHUE, MO/IEIb, SIBJICHHE.

dwuznka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHU, U30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, OJJICKTPUUYECKUN 3apsij, BEIIECTBO, TENIO, OO0BEM,
arperaTHOe COCTOSIHHE BEIECTBA, ra3, (PM3MYECKHE BEIMYMHBI, SIUHUIIBI W3MEPEHUS,
KOCMOC, TIJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, onocdepa.
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['eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOABI, MOJE3HBIC
MCKONIaeMbI€, TOTLIIMBO, BOJHBIC PECYPCHI.

COIEP KAHUE OBYYEHUAA B 9 KIJACCE

BemiectBo 1 XuMHuueckas peakuus

[lepmonnueckuii 3akoH. Ilepuogmyeckass cUCTEMa XHWMHYECKHX HJIEMEHTOB
. . MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB NEPBBIX TPEX MEPUOAOB, KAJIWS, KAJIbLUUA U UX COCAUHECHHUI B
COOTBETCTBUM C TOJIO)KEHUEM 3JIEMEHTOB B lleproanyeckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAJUIMYECKHUX
pEmETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAILIMYECKON pEeIETKY U BUIA
XUMUYECKOU CBSZU.*

Knaccudukanuys 1 HOMEHKJIaTypa HEOPraHUUECKUX BEIIECTB (MEXKIyHapoaHas 1
TpUBHAJIbHAs1). XUMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3JIMUHBIM KJlaccam
HEOPraHMYE€CKUX COCIUHEHUM, TCHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUUeCKUX peakiuil Mo pa3IMuHbIM MpHU3HAKaM (110 YUCITY U
COCTaBY YYacCTBYIOIIUX B PEAKIUMU BELIECTB, MO TEIJIOBOMY 3(DPeKTy, M0 U3MEHEHUIO
CTENEHEH OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, *TM0 0OpaTUMOCTH, MO Y4YaCTHIO
KaranuzaTopa).* DK30- U DHJIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUe
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarue o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TE€TEPOreHHBIX
peakuusx. [lonsaTre o xumMmuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PaBHOBECHSL.
@DaKTOpPHI, BIUAIOIINE HA CKOPOCTh XUMUYECKON PEAKIINHU U TMOJOKECHUE XUMHUYECKOTO
paBHOBECHS. ™

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkumu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakiunu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN C UCTIOIBb30BAaHUEM METO/Aa AJIEKTPOHHOTO OaiaHca.

Teopust 3IEKTPOIUTUYECKOW NMCCOLMALMU. DIEKTPOJIUTHYECKAST AUCCOLUALINS.
OJNEKTPOJUTHI U  HEINEKTPONUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUAILINU
BEIIECTB C Pa3MYHBIMU BUJAMH XUMHUYECKOW cBsi3u. lloHsATHE O cCTeneHu
nucconuanyu.™ CHIbHbBIE U CJIa0ble DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakuuid. XUMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ TWPEACTABICHUNA OO0 3JICKTPOIUTUYECKOMN
mucconuann. Cpena pactBopa. KauecTBeHHble peaklMM Ha KAaTHOHbI U AHUOHBI:
XJopua-, OpoMua-, HOAUA-, CyiabdaT-, kapOoHaAT-, cuIMKaT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KAaTUOHBI aMMOHMS, MAarHWsl, KajibIUs, aJIOMUHMS, Kene3a (2+) u
(3+), Mmenu (2+), uuHKa, NIPUCYTCTBYIOIINE B BOJHBIX pACTBOpaXx.

XUMHUUYECKHIM OKCIIEPUMEHT: O3HAKOMIICHHUE C MOJECISMU KPUCTAIMUECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTalIoB (rpadura U ajnmMasa),
CIIOKHBIX BEIIECTB (XJOpuUja HATpHsl); HCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
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XUMHUYECKOW pEaKIMU OT BO3JICHCTBHS pa3IM4YHBIX (AKTOPOB; HCCIEIOBAHUE
ANEKTPONPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOUNUALNN KUCIOT, IIEIOYEH U
cojeii  (BO3MOXKHO  HCIIOJIb30BAaHME  BHUICOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIMX TMPU3HAKA MPOTEKAHUS PEakiuid HMOHHOTOo oOMeHa (oOpa3oBaHue
OCaJika, BBIJCJICHUE raza, 00pa30oBaHHUE BOJIbl); OMbBITOB, WJLTIOCTPUPYIONIUNX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakIuu  PasiIoKeHHUs,
COCIMHEHHUS); paclo3HaBaHWE HEOPTaHMYECKUX BEUIECTB C MOMOIIBIO KaueCTBEHHBIX
peaklMii Ha HOHBI; pENICHUE IKCIIEPUMEHTANIBHBIX 3a]1a4.

HewMmeranibsl 1 X coequHEeHUs

O6mast  xapakTepucTuka TaloreHoB. (OCOOEGHHOCTH CTPOCHHS  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (GU3NYECKUE CBOICTBA MPOCTHIX
BEILIECTB — raJOreHoB. XMMHUYECKHE CBOMCTBAa Ha MpHMeEpPEe XJopa (B3auMOJEHCTBUE C
MeTa/llaMHi, HEeMeTaJJlaMd —  BOJOPOJOM W  KHUCJIOPOJOM,  *rienoyamu™).
Xnoposogopo. CossiHas KUCJIOTa, XUMUYECKHE CBOMCTBA, *NOMydeHne™, IpUMeHEHHeE.
*JleficTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHM3M 4YesloBeKa.* BaxkHelme XJIopuabl U
UX HaXO0XJICHHE B IPUPOJIE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS
aTOMOB KHCJIOPOJIa U CEpbl. XapaKTEepPHbIE CTEIIEHU OKUCIICHUS.

CrpoeHue M (Qu3MUYeCKUEe CBOWCTBA MPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
AnnotponHsle MOAM(HUKAIMK KHCIOpOAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbl
(B3amMopeiicTBHEe *C HeMeTalulaMu™ — BOJAOPOJAOM U KHUCIOPOJOM, METaJllIaMH,
*KOHLICHTPUPOBAaHHBIMH A30THOW M CEpHOM Kucinotamu).* CepoBOAOPOMA: CTPOECHHE,
(¢u3nUecKue U XMMHUYECKHME CBOMCTBA (KHCIIOTHBIE M BOCCTAHOBHMTEJIbHBIE CBOMCTBA).
Oxcuabl ceppl Kak MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHast KucioTta: (u3niecKue
U XUMHUYEecKue cBoicTBa (0o0mme u crneuuduyeckue). Conu CEpHOM KHCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE pEaKLny,
JeXalMe B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs] CEpHOW KHCIOTHL ™
Haxoxnenue cepbl u €€ coequHeHui B npupoae. IIpuMenenne cepol U €e COeIMHEHNM B
ObITYy W B TPOMBIIUIEHHOCTH. *XHUMHUECKOE 3arpsA3HEHHE OKpY)KAIOIIEH CpeJbl
COETMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAU, 3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI
ero npeaoTBparnieHus.

OO6mast xapakTtepucTuka osieMeHToB VA-rpynmbl. OcCOOEHHOCTH CTpOEHUs
aToMOB a30Ta U (pochopa, XapakTepHbI€ CTEIIEHU OKUCIECHUSI.

A30T, pacmnpocTpaHeHHe B MpuUpoje, (U3MYECKHMe U XHUMHUYECKHE CBONCTBa
(B3aMMOJEHCTBUE C METAJUIaMd M HEMETaulaMH - KHUCJIOpPOJAOM M BOJOPOAOM).
Kpyroeopor azora B mnpupoae. AMMUaK: (PU3NYECKHE M XUMHUYECKHUE CBOMCTBA
(OKHMCIIeHHe, OCHOBHBIE CBOMCTBa BOJIHOTO pPacTBOpa), *HojlydeHUE™ U MpUMEHEHUE.
Conm aMMOHUS: cOCTaB, (QU3NYECKHME W XUMHUYECKHE CBOWCTBA (pa3yiokKeHUeE,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHHUA. A30THas KucioTa, €€ (u3Mueckue M XUMHYECKHE CBOMcTBa (oOuiue u
cnenupuueckne), *momydenue.* Hwutparbr (paznoxeHue). A30THUCTas KHUCIIOTA.
Hcnonp3oBaHrne HUTPATOB W COJIEH aMMOHHSI B KauyeCTBE MHHEPAJIbHBIX YI0OpEHUH.
*XUMUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COSAMHEHUSMU a30Ta (KUCIOTHBIE
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JOXIH, 3arpsi3HEHUE BO3/1yXa, TOYBBI U BOJOEMOB).*

docdop, *ammorponHsie Moaudukanuu docdopa,* Puznueckue U1 XUMHUECKUE
CBOMCTBa (B3aMMOJCUCTBUE C METAJJITaMH, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM U cepHoil kucioTamu).* Okcua dochopa (V), oprodocdopHas kuciora:
¢du3nUeckue M XUMHUYECKHE CBOMCTBa, *momydeHue.®* *[loHsiTue O MUHEpaIbHBIX
ynoopenusix: HUTpathl U Gocdathl. [loHsATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOias
xapakTepuctuka 31eMeHToB [VA-rpymmbsl. OcoOeHHOCTU CTPOEHUsI aTOMOB yriiepoja 1
KpeMHUS. BaneHTHOCTh M XapaKTepHbIE CTENEHH OKHUCICHHUS aTOMOB yriepoia H
KpeMHus. Pactipoctpanenue yriaeposaa B IpUpoe, XapaKTepHbIE CTETICHH OKUCIICHHUS.

Yrnepon, amnorponHbie Moaudukauuu (rpadur, amnmasz), ¢GuzMUECKUe Hu
XUMHUYECKHE CBOMCTBAa TMPOCTHIX BEMIECTB (B3aMMOJCIHCTBHE C MeETaJlaMH,
HEMeTallaMH, *KOHIICHTPHUPOBAHHBIMH a30THOW M CEPHOW KUCIOTaMu)*. AncopOuusi.
KpyroBopot yrnepoaa B npupozae. OKcuabl yrieponaa, ux (GuU3NYecKue U XUMHUYECKHE
CBOMCTBA, TIOJIy4YeHHE U NPUMEHEHHE, JIeWCTBHE Ha  OpraHu3M  4YeJOBeKa.
*DKonoruueckue MpodOJeMbl, CBs3aHHble ¢ okcuaoM yraepoxa(lV); rumotesa
rJ1I00aJIbHOTO TOTEIJICHUSI KJIMMaTa; MapHUKOBBIN A dekT.* YronpHas KucioTa U e
CONM, UX (U3MUECKHME U XUMHUYECKHE CBOMCTBA, *MOJlyueHHWE M IpPUMEHEHHue.*
KauectBenHnas peakius Ha KapOoHaT-uoHbL. Mcmoib3oBaHue kapOOHATOB B OBITY,
MEIUILMHE, TPOMBIIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

OOuue npeacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHHUS OpPraHUYECKHX
COCIUHEHHUN yriepoja (Ha MpuMepe MeTaHa, HTHIIEHA, 3TaHOJIa, YKCYCHON KHUCIOTHI.
*Ux cocraB U xumuyeckoe crpoeHue. Krnaccudukanusi opraHUYecKHX BeIIECTB.*
[TorsiTe 0 OMONOTHMYECKH BaXKHBIX BEIECTBAaX: JKUpPax, OENmKax, yriaeBojax — M HUX
pOJIM B KU3HU 4yeloBeKa. *MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTaHMUECKUX
COoeTMHEHNN. *

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aUMOJICUCTBUSL C MeETa/UIaMU M HEMeTaUlaMH), *MojydeHue®* © TpUMEHEHHE.
*Coenuuenus kpeMHust B npupoje. Oomue npencrabienus 06 okcuae kpemuusi(IV) u
KpeMHHeBOM kucioTe. CUIMKaThl, PU3ndecKue U XUMHUYECKUE CBOMCTBA, MOJTYyYEHUE U
NpUMEHEHWEe B  OBITYy, TPOMBINIJIEHHOCTH (B  MEIUIIMHCKOW, JJIEKTPOHHOM,
CTPOMUTENBHON M [p.). BaxkHeline cTpoUTENbHBIE MaTepUalbl: KE€paMHUKa, CTEKJIO,
IIEMEHT, 0eTOH, kese300eToH. [IpobieMbl 6€301MaCHOT0 UCTOIB30BAaHUS CTPOUTEIBHBIX
MaTepHaIoB B MOBCEIHEBHON KU3HMU. *

XUMUYECKUH OSKCIEPUMEHT: H3yueHHEe O0pa3IOB HEOPTaHWMYECKHX BEIIECTB,
CBOWMCTB COJISHOM KHCIIOTBI; MPOBEJCHNE KaueCTBEHHBIX PEAKIMI Ha XJIOPHUA-UOHBI U
HAONIIO/IEHNE TPU3HAKOB WX TMPOTEKAHMS; OMBITHI, OTpa)xarouie (U3N4ecKue u
XUMHUYECKHE CBOMCTBA TajJOreHOB W HMX COEIWHEHUN (BO3MOXHO WCIOJIB30BaHUE
BHUJIEOMATEpPHAJOB); O3HaKOMJeHHME ¢ oOpa3lamMu  XJOpUAOB  (TaJOreHUIOB);
O3HaKOMJIeHHE ¢ oOpasliaMu cepbl U €€ COeNWHEHUSMHU (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEpHUANIOB); HaOMIOJEHUE Ipoliecca OOYyriIMBaHUS caxapa MOJ JAeWCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI; N3YUYECHNE XUMUUECKIX CBONCTB pa30aBICHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM PEaKIUU Ha CYIb()aT-NOH U HAOIIOACHUE
MpU3HaKa e€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (PU3NUECKUMU CBOMCTBaMH a30Ta, ¢hocdopa
U UX COEIMHEHU (BO3MOXKHO MCIOJIb30BAHHUE BHUIeOMAaTepUasoB), 00pa3liaMu a30THBIX
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u pochopHbIX ynoOpeHuii; moJydeHrne aMMraKka U U3y4eHHe ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEAKIMA HA MOH aMMOHHUS U (ochaT-uOH U U3y4YEeHHE MPU3HAKOB UX
NPOTEKaHUsl, B3aMMOJIEMCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO
(BO3MOXHO HCIIOJIB30BAaHUE BUACOMATEPUATIOB); U3YUECHUE MOJIeNIEH KPUCTATUTMUECKUX
pem€ToK anMasa, rpaduTa; O3HAKOMJIEHHWE C IMPOIECCOM aJCcOpOIMU PAaCTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHBOrasza; MOJy4YECHHUE
YTJIEKHUCIIOro Ta3a U M3yYEeHHE €ro CBOMCTB; MPOBEJCHUE KAYECTBEHHBIX pEaKIUi Ha
KapOOHAT- M CUJIMKAT-WOHBI M U3YYCHUE MPU3HAKOB WX MPOTECKAHUS; 03HAKOMJICHHUE C
MPOIYKIIMEH CUITUKATHOW MPOMBIIIIICHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX 33714 110
teme «BaxHenmme HeMeTauIbl U UX COCTUHEHUSY.

MeTtanisl 1 KX COEUHECHUS

OO0mas xapakTepUCTHKAa XUMHUYECKHX 3JE€MEHTOB — METANIOB HAa OCHOBAaHUU
ux mnosoxeHus B llepmoanMdeckol ~ CUCTeME  XHMHUYECKHUX  DJIEMEHTOB
. . MenaeneeBa u ctpoeHust atomoB. CTpoeHHe MeTaiuioB. MeTtainueckas CBs3b U
METAJUIMYECKAs] KPUCTAIUINYECKAs] PEIIETKA. DIEKTPOXUMUUYECKUN PAJ HANPSKEHUN
MeTaioB. Du3nyeckue U XUMHUYECKHE CBOMCTBA METAIIOB (B3aMMOJCHCTBUE C
KHCJIOPOJIOM, BOJION, KUCTOTaMK). *OO01ue crocoOsl monyueHus: MetauioB. [loHstue
0 KOPPO3UHU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOoppo3uu. CIiiaBbl (CTalb,
YyT'yH, JIOPATIOMUHNMN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH . *

[[lenounble MeTayuibl: MOJOKEHUE B Ileprogmyeckor cHCTEME XUMHUYECKHUX
anementoB J[. M. Menneneesa; crtpoeHne aromoB.  Haxoxnenue B mnpupone.
du3znyueckre W XMMHUYECKHE CBOMCTBAa (Ha mpumepe Hatpuss U Kamus). OKCUAbl U
TUAPOKCHUIBI HATpUs U Kalus. [I[puMeHeHre MeI0UYHbIX METAIJIOB U X COCTUHECHUIA.

[Ilenoyno3emenbHbIE METAaJLJIbI MarHui 51 KaJIbIHM: MOJIOKCHUE
B [lepronnueckoil cucreme xumnuueckux anemeHToB Jl. 1. MenneneeBa; crpoeHue ux
aTOMOB; HaxoxJeHue B mnpupoje. DPu3znyeckue M XUMHUYECKHUE CBOICTBA MarHusi u
Kanblus. BaxkHeimme coequHeHus: Kaublus (OKCUI, TUIPOKCUA, coiu). *XKécTtkocTh
BOJIbI U CITOCOOBI €€ ycTpaHeHUs . ™

AmomuHuii: nonoxkenne B Ileprognyeckoil cucTeMe XUMHYECKHUX SJIEMEHTOB
J. 1. MenneneeBa; CTpoeHME aroma; HaxoxiaeHue B mpupone. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepmoamyeckoil CHCTEME XUMHUYECKHX 3JIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aroMa; HaXOXIE€HHE B npupoge. Pusndeckue Hu
XUMHUYECKUE CBOMCTBA Kelie3a (B3aMMOJICHCTBUE C METAJIIaMU, KUCIOTaMU U COJISIMH).
Oxkcupapl, tunpokcuasl u comu xkenesa(ll) wu kemesza(Ill): cocraB, cBoiicTBa
*nonyyeHue.*

XUMHUYECKUIN 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ 0oOpasllaMH METaUIOB U CIUIABOB,
uX (PU3NYECKUMU CBOMCTBAMU; U3YYCHHE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICUCTBHS OKCHJIA KAJIBIIUS U
HaTpus C BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUANIOB); HCCIICIOBAHHE
CBOMCTB JKECTKOW BOJBI; MpOLECCA TOpPEHUs JKele3a B KUCIOpoae (BO3MOYXKHO
HCIIOJb30BaHME BUIEOMATEPHUATIOB); IPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEAKIIUNA HA
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WOHBI (Mar’us, Kajublivs, amtoMuHusi, nuHka, xene3za(ll) u xeneza(Ill), menu(Il));
HaAOJII0/ICHUE U ONKMCAaHUE MPOLIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATpHUsl, Kalus U
KanblKsg (BO3MOXHO HCIOJB30BaHUE BHJIEOMATEPHUAIIOB); MCCIeIOBaHNE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA ATIOMUHMS M TUJIPOKCUAA IIMHKA; PEIICHHE SKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelIne MeTaibl U UX COCTUHEHUSD.

XHAMHMS U OKpy>Karouas cpena

*HoBble MaTepuanbl M TEXHOJOTMU. BelmectBa u mMaTepualibl B MOBCEIHEBHOU
KU3HU 4YEJIOBEKAa. XMMHS M 310pOBbE. be3omacHOe HCIIONB30BAHUE BEIIECTB H
XUMUYECKUX peakuud B ObiTy. IlepBasg mnomolp MpU XUMHYECKHUX OXKOTax
1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKON TPaMOTHOCTH. *

*Xumuyeckoe 3arps3HEHHE OKpY’Kawollel cpenbl (IpeaesibHas AO0MyCTUMAas
koHLeHTpauus BewecTB — [1JIK). Posib xumMuu B pelieHHH 3KOJOTMYECKHUX TPpo0iIem.™

*IIpupoaHble MCTOYHUKU YIJIEBOJOPOAOB (Yrojib, HPUPOJHBIM ra3, He(Th),
IPOAYKTHI UX NEPEPaObOTKU, UX POJIb B OBITY ¥ IPOMBILIUIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: HM3Y4eHHE 00pa3lloB MaTepHaliOB (CTEKIIO, CILIABBI
METaJJIOB, TOJIMMEPHBIE MaTepuaibl).™

MexnpeaMeTHbIE CBSI3U

Peanuszamus MeXnpeIMETHBIX CBsi3ed NpU H3YYEHHUH XUMHUU B 9 Kiacce
OCYIIECTBIISIETCSl Yepe3 HMCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHH,
TaKk M TOHSITHUM, SIBISIOIIUXCS CUCTEMHBIMHU IJISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIA.

OOmue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBIA (aKT, THUIOTE3a, 3aKOH,
TeopHsl, aHAJIN3, CUHTE3, KIacCUUKaIMs, TIEPUOANIHOCTD, HAOIIOIEHUE, SKCTICPUMEHT,
MOJICTTUPOBAaHUE, M3MEPEHHE, MOJEIb, SBICHUE, MApHUKOBBIM 3(PPEKT, TEXHOIOTHS,
MaTepUabl.

®dusuka: matepus, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIWJ, U30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUH 3apsi]l, MPOBOJHUKH, TOJIYIPOBOJHHUKH,
IUDJIEKTPUKH, (POTORIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHUCTa/NIMYecKas pemiérka, CIUIaBbl, (pU3NUECKUe
BEJIMYMHBI, €IUHUIIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnre.

buonorus: ¢oTtocuHTe3, AbIXxaHuEe, Ouocdepa, H3KOCUCTEMA, MHUHEPAIbHbIC
yIoOpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOTIaeMble, TOTUIMBO, BOJHBIE PECYpCHI.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHNMA YUEBHOI'O ITPEJIMETA
«XUMHUA» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHHMA

B nenom pesynpraTel ocBoeHMst oOywatomumucs c¢ 3IIP ydyeGHOro mpeamera
«Xumus» AOKHBI COBMANaTh ¢ pesyiapTraTamMu dDenepanbHoil paboueld MporpaMMbl

OCHOBHOTO 00111eTO 00pa3oBanus. Hanbosiee 3HAYMMBIMU SIBISIOTCS:
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JIMYHOCTHBIE PE3VYJIbTATDI:

JIn4HOCTHBIE  pe3yJbTaThl  OCBOEGHUA  MPOTPaMMbl  OCHOBHOIO  OOILEro
oOpa3oBaHMsI JIOCTUTAIOTCS B XOJe OOy4YeHUSI XUMUU B €IUHCTBE Y4YeOHOU W
BOCITUTATEIbHOM JAESITEIIbBHOCTH B COOTBETCTBUU C TPAJULUMOHHBIMH POCCUHCKUMU
COLIMOKYJBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMM LEHHOCTSIMU, MPUHATBIMA B
oOlIecTBE MpaBWIAMM W HOPMaMu TMOBEIECHHUS U CIIOCOOCTBYIOT —IMpoleccam
CaMOIMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALMHN O0yUYarOIINXCS.

JInuHOCTHBIE pE3yNbTATHI OTpaXaroT TOTOBHOCTD oOyJaronmxcs
PYKOBOJICTBOBATBhCSI CUCTEMOW IMO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALMI U pacIIMpeHue
OTIBITA JIESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HACJEAUI0, TOHMMAaHHS 3HAYEHUS XHUMHUYECKOW HAyKhd B JKHU3HU
COBPEMEHHOr0 O00IIeCTBa, CIHOCOOHOCTH BJIAJETh JOCTOBEPHOM HH(poOpManuend o
IIEPENOBBIX JIOCTMKEHUSAX M OTKPBITUSIX MHMPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HaHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpa’kJaHCKOT'O BOCIIUTAHUSA:

NPEACTABICHUS] O COLMAIBHBIX HOpMax W MpaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOM, y4eOHO-HUCCAEA0BATEIbCKOM, TBOPUECKON M APYTHX BUAAX JAESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MPU BBHINOTHEHUH YYEOHBIX,
MIO3HABATEJIbHBIX 3a/1ay, BBINOJIHEHUM XUMHUYECKUX 3KCHEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IpOILECCE
TON y4yeOHOW AESITEeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEAECHUE M TOCTYIIKH
CBOMX TOBApHILEH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUU ITOCTYIIKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHHUSL:

MHUPOBO33PEHYECKUX MPEACTABICHU O BEIIECTBE M XUMUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH U COCTABISIOIINX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3AUMOCBA3SIX YEJIOBEKA C MPUPOIHOMN Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJIEHHBIX Ha MOJYYEHHE HOBBIX 3HAHUW IO
XUMUH, HEOOXOUMBIX JIsl OOBSICHEHUSI HAOII0AAaEMBIX TTPOLIECCOB U SIBJICHU;

MO03HABATEJIbHOM, MH(MOPMALMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOATEIHLHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOyYeHHI0O M TO3HAHWUIO, JI0003HATEIBHOCTH, TOTOBHOCTU U
CHOCOOHOCTH K CaMO0Opa30BaHUIO, MPOEKTHON M UCCIIE0OBATEIBCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HANpPaBICHHOCTH U YPOBHS 00y4YEeHHUsI B JalbHEHUILIEM;

4) popmMupoBaHUS KyJIbTYPHI 3I0POBBSI:

OCO3HAHMS LEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »U3HU, OCO3HAHUS MOCIEACTBUN U HEMPUSATHUS BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUST alKOrojisl, HAPKOTUKOB, KYypeHHs), HEO0OXOAMMOCTU
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coOmro/IeHrs TpaBuil 0€30MacHOCTH TIPH OOpPAIIEHUH ¢ XMMHUYECKUMU BEIECTBAMH B
OBITY U peasbHOM KU3HH;

5) TpyAOBOTO BOCIIUTAHMUS:

HHTEpeca K MPaKTHUYECKOMY H3Y4YEHHIO Ipodeccuil U Tpyaa pa3jIudHOro poja,
YBOKEHUE K TPYJly M pe3yjbTaraM TPYAOBOM IEATEIBHOCTH, B TOM YMCJIE HA OCHOBE
MPUMEHEHHS MPEIMETHBIX 3HAHWN MO XMMHUHU, OCO3HAHHOTO BBHIOOpA WHIWBHIYaJIbHOU
TPAGKTOPUM TPOJOJDKEHHUS 00pa3oBaHMs C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHMHWH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIEIHOMN
po)eCCHOHATTEHON NIEATEILHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJanTHPOBATHCS B MPOGECCHOHATBHOU CPEJIE;

6) 2KOJIOTUYECKOTO BOCTTUTAHMUS:

HKOJIOTMYECKH 11€JIECOO00Pa3HOr0 OTHOIICHUS! K MPUPOJAEC KaK UCTOUYHHMKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUS LIEHHOCTH 3I0POBOTO M OE30M1aCHOTO
oOpaza J>KM3HU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (Qu3nueckomMy u
MICUXWYECKOMY 3JI0POBBIO, OCO3HAHMS IIEHHOCTH COOJIOJICHUS IpaBUJl O€30IacHOIO
MOBEJICHHS MPpU paboTe ¢ BEIIECTBAMH, a TAK)XXE B CUTYAILMAIX, YTPOKAIOIIUX 37I0POBBIO
U JKU3HU JTIOJICH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHMS, MOJy4acMble MPU HW3YUYCHHH XUMHH, IS
pellIeHus 3a/1ad, CBSI3aHHBIX C OKPY’KAIOIIeH MPUPOJHOU CPE0i, MOBBIIICHUS YPOBHSA
AKOJIOTHYECKON KYJIBTYPhl, OCO3HAHHUS TJI00AJBbHOIO XapakKTepa 3KOJIOTHYECKHX
npo0JieM U MyTeH X pelieHus MocpeICTBOM METO/I0B XUMHUM;

HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MMO3HABATEIILHOM,
KOMMYHHKATUBHOW ¥ COLMAIBHOM MTPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe pe3yJdbTaThl OCBOSHWS 00pa3oBaTEbHON MPOTPAMMBI TIO
XUMHUHU OTPKAIOT OBJIAJICHHE YHHUBEPCAITBHBIMU ITO3HABATEILHBIMH JICHCTBUSIMH, B TOM
YHUCIe:

1) 0a30BbIC JIOTHYECKUE ICHCTBUS:

BBISIBIIATH PUYHMHBI U CIICICTBHS MPOCTHIX XUMHUYECCKUX SIBICHHIM;

OCYIIIECTBIIATh CPAaBHEHHE, KIIACCU(DHUKAITNI0O XMMHUYECKUX BEIICCTB IO 33 IaHHBIM
OCHOBAHMAM U KPUTEPHSIM JIJIsI YKa3aHHBIX JIOTHYCCKUX OTepaIuii;

CTPOHUTH  JIOTHYECKOE  CYXKJCHHE IIOCIe  IPEABAPUTEIBLHOIO  aHAIM3a,
BKJIIOUAIOIIEE YCTAHOBJICHUE MTPUIMHHO-CJICICTBEHHBIX CBS3eH

CO3/1aBaTh, MPUMEHSTh U MIPE0oOPa30BLIBATh 3HAKK U CUMBOJIBI, MOACIIH U CXEMBI
JUISL peIIeHUsT y9eOHBIX M TTO3HABATEIBHBIX 3aJ1a4 C TTIOMOIIBIO T1e/1arora;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHEC XHMHUYECKHX TIPOLIECCOB M  HX
MOCJIEACTBUS;

2) 0a30BbBIC UCCIICOBATEILCKUE ICHCTBHS:

C TTIOMOIIIBIO TT€/Iarora MPOBOJAUTh XMMHUYECKUH OIBIT, HECIIOKHBIN AKCIICPUMEHT,
JUTSI YCTaHOBJIEHUST 0COOCHHOCTEH 00bEeKTa N3YUCHUS, IPHUYNHHO-CJICACTBEHHBIX CBSI3eH
Y 3aBUCUMOCTEN 00BEKTOB MEXKy COOOIA;

C TIOMOIIBIO TIEJarora WM CaMOCTOSTEIBHO (GopMyIHpoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM IIPOBEICHHOTO HAOIOICHUS, OTIBITA;
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3) pabota ¢ uHpOpMAITUEH:
BBISIBJISATH JePUIUTEI MHOOPMALIMH, JAHHBIX, HEOOXOMUMBIX IS PEIICHHS
MOCTABJICHHOW 3a/1a4M;
peoOpa3oBbIBaTh HH(YOPMAIIMIO U3 OJHOTO BHA B APYroil (TaOJIHUIy B TEKCT
M TIp.);
UCKaTh WK OTOMparTh MH()OPMAIUIO WM JaHHBIC U3 UCTOYHHKOB C YIETOM
MPEII0KEHHON YUeOHOM 3a1auu U 3a1aHHBIX KPUTEPHUCB.

OBnaneHne yHUBEPCATLHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:

OpraHU30BHIBATh yU4eOHOE B3aMMOJICHCTBHE B TPYIIe (OMpeaeisaTh o0mue e,
pacrpenensiTh poyid, JOroBapuUBaTHCS APYT C IPYTOM U T. II.).

C MOMOIIBIO TIEJarora WJih CaMOCTOSITEIbHO COCTABIATh YCTHBIE U MUCHbMEHHbIC
TEKCThI C KCIOJIb30BAHUEM HJUIIOCTPATUBHBIX MAaTE€pUANIOB JUIsl BBICTYIUICHUS TEpe.
ayJUTOpUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTENIEM M CBEPCTHUKAMU; padOTaTh WHJIMBHAYAJIbHO W B TPYIINE: HAXOJIUTH OOIIee
pelnieHrue U paspemarb KOH(MIUKTHI Ha OCHOBE COIJIACOBAHMS IMO3MIMK W yyeTa
HUHTEpECOB; GOPMYITHPOBATH, APIYMEHTUPOBATH U OTCTAUBATh CBOE MHECHHE;

OIICHMBATh KAYECTBO CBOETO BKJaJia B OOIIUI MPOAYKT, TPUHUMATh U Pa3JIEisaTh
OTBETCTBEHHOCTh U MPOSIBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IEPE TPYMIIION.

OBnajieHle YHUBEPCATbHBIMU YU€OHBIMU PETYJIATUBHBIMU JIEUCTBUSAMMU:

oOHapyxuBaTh U (OpPMYJIHpPOBaTh Y4yeOHYIO MPOOIEMY, ONPECTsATh IElb
y4eOHOU NesITENbHOCTH;

BJIaJICTh OCHOBaMHU CaMOKOHTPOJISI, CaMOOLICHKH, TPUHATHUS pEIICHUNH U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpA B YUEOHOU U MO3HABATEIHLHOMN AEATEILHOCTH;

COOTHOCUTH CBOM JCHCTBHUS C IUIAHUPYEMBIMH pe3yJibTaTaMHU, OCYIIECTBISAThH
KOHTPOJb CBOEHM JEATENbHOCTH B MPOLECCE MOCTHKEHHUS PE3yJbTara, OINPEIEATh
CIOCOOBI ICUCTBUI B paMKax MPEIOKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSAIOLLECHCS CUTYAIUEH;

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYallMu U MPEAJIarath IJIaH €€ U3MEHEHUS;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IMPHU PEIICHUH Y4eOHOU
3a/1a4u;

MOHUMATh TPHUYHUHBI, TIO KOTOPHIM HE OBbUT JIOCTUTHYT TpeOyeMmblil pe3yibTar
NEATEeIbHOCTU, ONPEACNISITh TO3WTUBHBIE WM3MEHEHHUS W HaIpaBlieHUs, TpeOyrolue
nanbHeuen padboTsl;

OCO3HAHHO OTHOCHUTKLCS K APYrOMY YE€JIOBEKY, €r0 MHEHUIO.

INPEAMETHDBIE PE3VYJIBTATEI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOEHUIO 00S3aTENBHOIO COAECpKaHMS,
YCTaHOBJICHHOTO AaHHOW dDenepasibHOM pabouyeid mporpamMMmoid, BBIACIAIOT: HAy4YHbIC
3HAHUS, YMEHHUS W CHOCOOBbI JAeMcTBUM, crnenuduyeckue aias y4eOHOro mnpeamera
«XUMUSDY, BUABI ACATEIBHOCTU I10 IMOJYYEHHUIO HOBOIO 3HAaHUSA, €r0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUsX:
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NPEACTABICHHE O 3aKOHOMEPHOCTSX MW IO3HABAEMOCTU SBJIEHUN MPUPOJIBI,
NOHUMaHUE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOM HAyKu Kak o01acTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIeW KyJIbTYypbl M MPaKTUUYECKOM
JESITEIbHOCTH YEJIOBEKa B YCIOBUSIX COBPEMEHHOTO OOIIECTBA; MOHUMAHUE MeECTa
XUMUU CPEJId JPYTUX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHM TMOHATUMHOIO ammapaTta U CUMBOJIMYECKOTO SI3bIKA XUMHUU
JUISL COCTaBlIeHUs (POPMYII HEOPTAHUUYECKHUX BEIECTB, YPABHEHUN XUMUYECKUX PEaKIUi
(c omopoil Ha aJIropuT™M Y4YeOHBIX JIEUCTBUM); BIAJEHUE OCHOBAMHM XHUMHUYECKOMU
HoMmeHKIaTypbl (IUPAC u TpuBHaJbHON) M YMEHHE HMCHOJIb30BaTh €€ NIl pelICHUs
yueOHO-TT03HABATENbHBIX 33J1a4 C MOMOIIBI0 YYUTENS; YMEHHUE HCIOIh30BaTh MOJACIHU
Ui OOBSICHEHMS] CTPOCHUS AaTOMOB W MOJIEKYJ IO alIrOpuTMy C OINOpOH Ha
ONpEIECICHHUS;

IPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C TOMOIUBIO YUUTEIS
NPUMEHSATh CUCTEMY XMMHUYECKUX 3HAHUM JJIs YCTAHOBJICHUS B3aMMOCBSI3EM MEXIy
M3YyYCHHBIM MATEpUAIOM W TPH MOJYYCHUM HOBBIX 3HAHWI, a TaKXKe B IpoLEcce
BBITIOJIHEHHSI Y4YEOHBIX 3aJlaHuii M Tpu paboTe ¢ HCTOYHMKAMU XUMHUYECKON
uH(dopMaIuu, KOTopas BKIIOYaeT:

BAKHEHIINE XUMHYECKUE TNOHATUA: XUMUYECKUU DSJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE€ M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJSIpHAs MaccChl, KOJMYECTBO BEILIECTBA, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBAaHHUE, COJIb (CpeaHsis),
XUMHUYECKasl pEeaKlMs, pPEaKUuu COCAMHEHUS, PEAKUUU Pa3JIOKEHHs, PpPEAKIUU
3aMEIleHHs], peaKuu 0OMeHa, TeIIOBOM 3((EeKT peakuuu, d3K30- U IHAOTEPMUUYECKUE
peaklMM, pacTBOpP, MAaccoBas J0JII XUMUYECKOIO 3JIEMEHTa B COCIMHEHUU, MaccOBas
JI0JI ¥ TIPOLICHTHAsI KOHLIEHTpALUsl BEUIECTBA B PACTBOPE, SAPO aToOMa, IIEKTPUUECKUI
CJIOM aToma, aToOMHasi OpOuTaib, paguyC aToMa, BAJEHTHOCTb, CTENEHb OKHUCIICHHS,
XUMHYECKasi CBSI3b, DJIEKTPOOTPULIATEIIBHOCTD, MOJIAPHAS M HEMOJSpPHAs KOBAJEHTHAs
CBSI3b, MOHHAsI CBS3b, METAJUIMUECKas CBS3b, KPUCTAJUIMYECKAsl pelieTka (aTomHasl,
MOHHAsl, METaJUIM4ecKasi, MOJICKYJISIpHasi), MOH, KaTHOH, AHUOH, JJEKTPOJIUT U HE
ANEKTPOJUT,  DJICKTPOJUTHYECKAss  JUCCOIMAIUS, pEakluu HOHHOTO  OOMeHa,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, OKUCIUTEIb U  BOCCTAHOBHTEID,
OKHCJICHHE U BOCCTaHOBJIEHHUE, DJIEKTPOJIN3, XMMHUECKOE paBHOBEcHE, O0OpaTHUMbIE U
HEOOpaTUMBbIE PEAKIUU, CKOPOCTh XUMHUYECKOW pEaKIuu, KaTajau3aTrop, MpeAesIbHO
nomyctuMmas konuentpauus (I11K), koppo3us MeTasioB, CIIaBhl;

OCHOBOITOJIAra0IIMe 3aKOHbI XMMHUU: 3aKOH COXpaHeHus macchl, [leproanyeckuii
3akoH J[. 1. MeHnieneeBa, 3akOH MOCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpHUS AIEKTPOIUTHUECKOM
JUCCOLIMAIINK, @ TaKXKe MPEJICTABICHNS O HAay4YHBIX METOJaX MO3HAHMS, B TOM UYUCIE
HKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX HMCCIIEOBAHUS BEIIECTB U U3YYCHUS
XAMUYECKHUX PEaKIINM;

IIPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(pamnyc aroma, »BIEKTPOOTPHUIATEIBHOCTh), MPOCTBIX U CJIOXKHBIX BEIIECTB OT
MOJIOKEHUST 3JIeMeHTOB B Ilepuoguyeckoid cucreme (B MajblX MEPUOAAX M TIABHBIX
MOJATPYIINAX) U AJIEKTPOHHOTO CTPOCHHS aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKCHHUS
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aneMeHTa B llepuogudeckoil cUCTeMe C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB W 3apsj s1pa, 0oOIlee YUCIO AJIEKTPOHOB),
pacnpenesnieHueM BJIEKTPOHOB MO SHEPreTUYECKHM YPOBHSIM aTOMOB MEPBBIX TpeX
NEPHUOJIOB, KA U KaJIbIH; KIacCU(UIUPOBATH XUMHUUECKUE SJIEMEHTHI C OMOpPOi Ha
onpeneneHus: Gu3nUecKoro cMbicia UGPOBBIX TAHHBIX MEPUOANYECKON TaOIHIIbL;

yMEHUE KJIaCCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHTHI, HEOPraHMUECKUE BEIeCcTBa
U XUMHYECKHE PEaKIMU C OMOpPON Ha CXEMbI; ONpPEACNsITh BAJICHTHOCTh U CTENEHb
OKHUCJICHUSI XUMUYECKUX AJIIEMEHTOB, BUJ XUMHUYECKON CBS3U W THUIl KPUCTALTUICCKON
CTPYKTYPBI B COSIMHEHUSX, 3apsiI HOHA, XapaKTep CPeIbl B BOAHBIX PACTBOPAX BEIICCTB
(KUCTIOT, OCHOBAHWM), OKWCIUTEIh W BOCCTAHOBUTEIh II0 AITOPUTMY YYCOHBIX
TNICUCTBUU;

YMEHUE XapaKTepU30BaTh C OMOPOM Ha cXeMy (PU3MUECKHEe W XHUMUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOJAOPOJ, rpadut, anmas, KpeMHHUH, a30T,
dbochop, cepa, xnop, HATpWil, Kajauil, MarHui, KaJblUM, aTIOMUHUN, KEJIe30) H
CJIOKHBIX BEIIIECTB, B TOM YHCIIC UX BOJAHBIX PACTBOPOB (BOja, aMMHUAK, XJIOPOBOIOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymm, amromunus, meau (I1),
nuHka, xene3a (II u III), okcuast yrnepoaa (I u IV), kpemuus (IV), azota u docdopa
(I u V), cepet (IV u VI), cepuucras, cepnas, azorucras, a3oTHas, (ocdopHasi,
yroJibHasi, KpEMHHUEBAsI KUCJIOTA U UX COJIM); OMUCHIBAThH C ONMOPOM Ha IJIaH U KIIOUEBbIE
CJIOBA; YMEHHUE MPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOCHHUA TOCIE MPEABAPUTEIBHOTO aHaiHM3a MOJ PYKOBOIACTBOM
mejgarora, NMPUMEHEHUE BEIIECTB B 3aBHCHMOCTH OT HMX CBOWMCTB, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX TMPEBPAICHUI B Pa3IMUHBIX YCIOBHUSIX, BIUSHUE BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTAHM3M YEJIOBEKA U OKPYKAIOIIYIO IPUPOJHYIO CPELLY;

YMEHUE COCTABJIATH MO 00pa3lly, CXeMe, alrOpuTMy Y4YE€OHBIX JIEWCTBHIA
MOJICKYJIIPHBIC ¥ MOHHBIC YPaBHEHUS PEaKIMid (B TOM YHCIIEe PEaKInii HOHHOTO OOMEHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUii), WUIIOCTPUPYIOMNX XUMUYECKHE
CBOWCTBA M3YYCHHBIX KJIAcCOB/ rpylI HEOPraHWYECKMX  BEIIECTB, a TaKXKe
MOATBEPKIAIONINX T€HETUYECKYIO B3aUMOCBS3b MEXKITY HUMHU;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacCChI
BEIIIECTB, MACCOBYIO JOJI0 XMMHUYECKOTO JJIEMEHTa B COCIUHEHUH, MACCOBYIO JIOJIO
BEIIIECTBA B PAcCTBOpE, KOJUYECTBO BEIIECTBA U €r0 MacCy, 00BhEM Tra3oB ¢ OMOPOM Ha
oO1mue hopMyJibl; yMEHUE MTPOBOJIUTH PACUETHI IO YPABHEHUSIM XUMUYECKUX PEAKITUN U
HaXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEareHTOB WM MPOJAYKTOB PEAKITUH C
OMopoii Ha 00pa3el], aNropuT™M yueOHBIX JEHCTBUI;

BJIaJICHUE OCHOBHBIMH METOJIaMH HAYYHOTO TO3HAHUS (HAOJI0IcHNE, U3MEPCHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE) TPH HM3YyYCHUH BEIICCTB M XHMHYCCKUX SIBJICHUH C
OMOpO Ha aIropuT™M Y4eOHBIX JEWUCTBHUM; yMeHUe c(hOpMYIUpOBaTh MPOOJIEMy H
MIPEUIOKUTh TYTH €€ PEIICHHS ¢ IMOMOIIBIO IIeIarora; 3HaHWEe OCHOB O€30mMacHOU
paboThl C XWMHUYECKMMH BEIIECTBAMHU, XHWMHUYECKOW TMOCYIOH M J1abopaTOpHBIM
000pyI0BaHUEM;

HaJIMYME MPAKTUYECKUX HABBIKOB IJIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOIINX
XUMUYECKUX DKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUYUTENS C OOCYXKIEHUEM IIIaHa
PabOTHI I COCTABIICHUEM TaOIHIIhI:
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U3y4EHUE U ONMCaHue (PU3NIECKUX CBOICTB BEILIECTB;

O3HAKOMJIEHUE C PUBUUYECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOUTUE PU3HAKU MMPOTEKAHUS XUMUYECKUX PEaKITnii;

U3y4YeHHUE CIIOCOOO0B pa3/ieNieHUs: CMeCel;

MOJIy4eHHUE KUCIIOPO/ia U U3YYEHUE €ro CBOMCTB;

MOJIy4eHHE BOJIOPOJIa U U3YUYECHHE €r0 CBOMCTB;

MOJIyYeHHUE YTJIEKUCIIOro ra3a U U3y4eHue ero CBONCTB;

MOJTy4YeHUE aMMHaKa U U3y4eHHE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIICCTBA,;

UCCIIEIOBAaHUE M OIKMCAHUE CBOICTB HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB;

MpPUMEHEHUE WHAMKATOPOB (JaKMyca, METWIOpamwka u (eHoadTanenHa) s
oTnpeJeIeHHs XapaKTepa Cpeibl B paCTBOPaX KUCIIOT U IIEJI0YEeH;

U3yYCHUE B3aMMOJICUCTBHS KHUCJIOT C MeETaulaMH, OKCHJIaMU METaJIJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUI;

BBITECHEHUE OJTHOTO METajlla APYTUM U3 pacTBOpa COJIH;

UCCIeI0BaHUE aM(POTEPHBIX CBOMCTB TMAPOKCUIOB ATFOMUHUS U ITUHKA,

pelIeHHe  SKCIEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE  KJacChl
HEOPraHUYECKUX COCIUHECHUIN;

pelieHrne  AKCIEPUMEHTANBHBIX  3aJad 1Mo TeMe  «ODIEeKTPOIUTHYECKas
TUCCOITUAITIS;

peleHne SKCIEePUMEHTaIbHBIX 3a7ad 1Mo Teme «BakHeWne HeMeTalIbl U UX
COCTUHEHHUSI;

pellieHre SKCIEPUMEHTANBHBIX 3a7ad 1Mo Teme «BakneWmme MeTamibl U HUX
COETUHEHUS;

XUMHUYECKUE IKCIEPUMEHTHI, HILTIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS PEaKIIHii
WOHHOTI'0 OOMEHa;

KAueCTBEHHbIC PEAKIMM Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPaxX HOHBIL:
xJjopua-, Opomua-, uoaua-, cyibdar-, Qocdar-, kapOboHaT-, CHUIMKAT-AaHUOHBI,
TUJAPOKCUJI-UOHBI, KaTUOHBI aMMOHHUS, MarHus, Kajbllus, aTIOMUHUA, Kene3a (2+) u
xenesa (3+), meau (2+), MHKA;

YMEHHE TPEACTaBIATh pe3ydbTaThl JKCIEPUMEHTa B (QOpME BBIBOJOB,
JI0Ka3aTeNbCTB, TPA(UKOB U TaOJIHI] U BBISBIISTH SMIIMPUYECKHE 3aKOHOMEPHOCTH;

BJIaJICHUE TPaBUJIaMH 0€30MacHOTO OOpaIleHUs! C BEUIECTBAMH, MCIIOIb3YEeMbIMU
B TIOBCEIHEBHOHM J>KM3HM, a Tak)Ke TMpaBUJIaMHU TOBEACHHS B IENSIX COEpeKeHUS
3IOPOBbSI M OKpYXKaWIIEeW NPUPOAHONW Cpeapl; TMOHUMaHWEe Bpena (OMacHOCTH)
BO3JICHCTBUS HA JKMBBIC OPTraHU3MBI OIpPEACICHHBIX BEIIECTB, a TaKXe CIOCO00B
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS; MOHMMAHUE 3HAYCHUS
KHUPOB, OEIKOB, YIJIEBOAOB Ul OpraHU3Ma 4eJIOBEKa;

BJA/JICHNE OCHOBAMHM XHUMHYECKOW TI'pPaMOTHOCTH, BKIIIOUAIOLIEH yMEHHE
MPaBUJILHO UCIOJIb30BaTh HW3Y4YEHHBIE BEIIECTBA W Marepuaiabl (B TOM YHUCIE,
MUHEpaJIbHbIC YIO0OpEHUs, METAJIbl M CIUIABBI, MPOAYKTHI MEPEepadOTKH MPHUPOIHBIX
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HUCTOYHUKOB YTJICBOJOPOAOB (yIJis, MPUPOAHOTO rasza, HeTH) B OBITY, CEIHCKOM
XO34HCTBE, Ha MPOU3BOJICTBE, YMCHHE MPHUBOJUTH MPUMEPHI  MPABHUILHOTO
MCIIOJIb30BaHUs M3YUCHHBIX BEIIECTB U MATCPUAJIOB;

YMEHHE YCTAHABJIMBATH CBS3M MEXKIY PEaTbHO HAOJIOJACMBIMH XHMHUYECKUMHU
SBJICHUSIMA ¥ TIPOLIECCAMHU, TPOUCXOISAIIMMU B MaKpO- M MHUKPOMHUPE, OOBSICHATH
HNPUYMHBI MHOTOOOpa3us BEIIECTB; YMEHUE HMHTETPHUPOBATh XMMUYCCKHE 3HAHUSA CO
3HaHUSMH JPYTUX YUCOHBIX MMPEIMETOB C IIOMOIIBIO IE1arora;

npeacraBieHne o chepax mnpodecCHOHATBLHON AESITEIBHOCTH, CBS3aHHBIX C
XUMHEH W COBPEMCHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JIOCTHIKCHHUSX
XMMHYCCKOH HAyKW; HaJWMYde ONbiTa pabOThl C pPAa3IMYHBIMA HCTOYHUKAMHM
uHPOPMAIMK TI0 XUMUHU (HAYYHO-TIONMYJISIpHAs JUTEepaTypa, CIOBapH, CIPAaBOYHHKH,
UHTEPHET-PECYpChl) C OINOpPOM Ha aJIrOpUTM: YyMEHHE OOBEKTHBHO OIICHHBATH
HH(GOPMAITHIO O BEIECTBAX, UX MPEBPAIICHUAX H TPAKTUICCKOM IPUMECHCHHUH.

TpeGoBaHusT K TMpEAMETHBIM pe3yibTaTaM OCBOCHHUS YYE€OHOTO TIpenMeTa
«Xumus», pacrpeielieHHbIe TI0 To1aM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS [0 MPUHIMITY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT roja K rOJy, YK€ Ha3BaHHbIE B MPEAbIAYIIMX rofax IMO3HINHU, Kak
MIPaBUJIO, JIOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJIbTaThl OUEPEAHOIO TOJIa
M0 YMOJIYaHUIO BKIIIOYAIOT PE3yIbTaThl MPEIBIIYIIHNX JIET).

8 KIIACC

pacKpbpIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATUH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs AaTOMHAs M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJIIPHAS. Macca, MaccoBasi JOJII XUMHYECKOIO 3JIEMEHTa
B COCIMHEHUHU, MOJSPHBII 00BEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
*3JEKTPOOTPULIATEIBHOCTD ™, CTENEHb  OKUCJIEHUS,  XUMHUYECKas  peakuus,
KJacCU(pUKalUsl peakUuil: peaklUH COEAMHEHHUS, PEAKIUH Ppa3JIOKEHUs, PEaKIUU
3aMEIleHHs], peaKMi 0OMEHa, 3K30- U SHJIOTEPMHUECKHE PEAKLIUH; *TErIoBOM 3PdeKT
peakuuu™; a1po aroma, dJEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTAlb, PaIuyC aTOMa,
XUMHUYECKasl CBSA3b, MOJISIPHAS] U HEMOJsIpHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PacTBOP, MaccoBasl JIOJid BelIlecTBa (MPOLEHTHAs KOHLEHTpanus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUN (cM. m. 1) m
IIPUMEHSATD 3TU MOHSTHS P ONMCAHUU BELIECTB U UX NPEBPALCHUI;

UCIOJIb30BaTh XHMMUYECKYI0 CHMBOJMKY JUISI COCTaBJIEHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX PEaKLUi, SIEKTPOHHOr0 OaiaHca;

OIPEAENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTETIEHb
OKHCJIEHHUSI AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX C OMOPON Ha OMpEIeiCHUs, B TOM
YHUCJIE CTPYKTYPUPOBAaHHBIE; IPUHAUICKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy
COCIUHEHUN 1O QopMmyiaMm; BHJ XUMHYECKOW CBs3U (KOBAJICHTHas M HMOHHas) B
HEOPTraHUYECKUX COCTUHEHUSX;

UMETh TMPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUW, YMETh C MOMOUIBIO
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VUHTEIS MPUMEHSITh CUCTEMY XMMHYECKUX 3HAHWU, JUIsl YCTAHOBIICHUS B3aWMOCBSI3U
MEXAY U3YYEHHBIM MaTE€pPHAIOM U NP NOJYYEHUH HOBBIX 3HAHUM, a TAKXKe MpU padboTe
C UCTOYHHUKAMHU XuUMHUYeckoil wuHpopmanmu. OpHEHTHUPOBATHCS B TMOHATUSAX U
orepupoBaTh UMHU Ha OA30BOM YPOBHE, TPUMEHSTH TP BHIMOJHEHUN YU€OHBIX 3a1aHHUM
U PEIICHUH PACUETHBIX 3aJa4 C OMOpOil HA aNrOpUTM Y4eOHBIX JNEHCTBUN H3yUYECHHbIE
3aKOHBl W TEOPUHU: 3aKOH coxpaHeHusi wmaccel, [lepumonuueckuit 3axon JI.H.
MenpeneeBa, *3aK0H MOCTOSIHCTBA COCTaBa™, 3aKOH ABOraipo; aTOMHO-MOJIEKYJIIpHas
teopusi. COOTHOCUTH 00O3HAYEHUS, KOTOpPhie MMEIOTCS B Tabmuie «llepuogmueckas
cucreMa  xumuueckux — anemeHtoB . 1. MenngeneeBa» ¢ YHCIOBBIMU
XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XMMHYECKUX JJIEMEHTOB (COCTaB W 3aps sipa,
o0111ee YMCII0 JIEKTPOHOB M PACIIPEICIICHNE UX TI0 AJIEKTPOHHBIM CIIOSIM);

KIacCU(PUIMPOBATh XUMHUYECKHE DJEMEHTHI, HEOPraHMYEeCKUE BEIIECTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, IO
TerIoBoMy 3P (HEKTy, MO0 U3MEHEHUIO CTEIIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OIIOPOM Ha CXEMBI;

XapakTepu3oBaTh (ONMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPXKasi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OMOPON HA CXEMBI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHHUS;
BO3MOKHOCTH TMPOTEKAHUSI XMMUUYECKUX MPEBPAIEHUN B Pa3IMYHBIX YCIOBUSIX MOCIE
MIPEABAPHUTEILHOTO O0CYKICHHS C TIEIaroroMm;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB;
MAaCCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEMEHTa Mo (PopMyse COCIUHEHUS; MaCCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAWTH PACUETHl MO YPAaBHCHHUIO XUMHYECKON PEaKINH C
OTIOPOM Ha aJrOpUTM;

MPUMEHATh OCHOBHBIC OIEPAIMA MBICTUTEIHPHOW NEATCIbHOCTH — aHalu3 M|
CHUHTE3, CpaBHEHHE, O0000IIeHHE, CcHcTeMaTu3amus, Kilaccu(uKamms, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — IJI1 M3yYEHHs] CBOWCTB BEIECTB U XWMUUYECKHUX
peaKkiMii, eCTEeCTBEHHO-HAYYHBIE METOJbl TO3HaHUS — HAONIOJCHHE, W3MEpPEHHE,
MOJICIIUPOBAHUE, OSKCIEPUMEHT *(peajbHbli W MBICICHHBINA)* TMOJ PYKOBOJCTBOM
nejarora;

CJIeIOBaTh TMpaBWJIAM TOJIb30BAHUS XHMHUYECKOM TOCYI0M W J1abopaTOpHBIM
o0opyJ0OBaHMEM, a TaK)Ke MpaBWaM OOpAaIleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSMH T10 BBITIOJTHCHHUIO Ta00PaTOPHBIX XUMHUYECKUX OTBITOB IO TIOJYYCHHUIO U
coOMpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHCIOPOAA), MPUTOTOBIICHUIO
PacTBOPOB C OMPEACIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEILIECTBA; MJIAHUPOBATH
U TIPOBOAUTH XUMHUYECKHUE DKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEIIOYCH U
KHCJIOT C TOMOIIBbI0 WHIUKATOPOB (JlakmMyc, ¢eHondTanenH, METHUIOpaHX U JIp.),
MTOATBEP)KIAIONINX KAaYECTBEHHBIH COCTaB HEOPTaHWYECKUX BEMIECTB (KauyeCTBEHHBIC
pEeaKIMK Ha UOHBI) MO/l PYKOBOJICTBOM II€/1arora.

9 KIIACC

PACKpLIBATb CMBICII OCHOBHBIX XHMMHYCCKHX MOHATHUMN: XUMHUYCCKHUU 3JIEMCHT,
aToOM, MOJICKYJla, HOH, KaTHMOH, aHWOH, IIPOCTOC BCIICCTBO, CJIOXHOC BCIICCTBO,
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BAJIECHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIIEHb OKHCIICHHS, XMMHUYECKAsl peakius,
XUMUYECKasi CBSA3b, *TEIIOBOM A (PEeKT peakinu, MOJIb™, MOJSIPHBIA 00BEM, pacTBOD;
AJIEKTPOJUTHI, HEINEKTPOJIUTHI, IJIEKTPOIUTHYECKAST TUCCOIMAIUS, PEaKMd HOHHOTO
oOMeHa, KaTaiu3aTop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE
peaKIMu™, OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTEIh, BOCCTAHOBUTEIb,
OKHCJIEHUE W BOCCTAHOBJICHUE, aJUIOTpOIus, amM(pOTEPHOCTh, XUMUYECKAs CBA3b
(koBaJieHTHAsi, WOHHAs, METAUIMYECKas), KpHUCTAJUIMYEcKash pemeTka, *Koppo3us
METaJUIOB, CIUIABbl; CKOPOCTh XHMHYECKOW pEaKUUMu™, NpenesbHO JOMyCTUMAas
konnentpanus (I1/IK) Bemectna;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATHNA (cM. m. 1) u
MIPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUY BEUIECTB U X MPEBPAILICHUIA;

UCIIONIb30BaTh 3HAKU W CUMBOJIBI ISl (PUKCAIMM PE3yJNbTaTOB HaOIIOACHHUIA,
cocTaBlicHUs] (OpMYJ BEIIECTB U YPaBHEHUW XMMHMUYECKUX PEAKIIMUH, 3allMCH JaHHBIX
ycioBuid 3aiad. Mcnonb3oBaTh 0003HaueHus, nMmeronuecs B [lepuonnueckoit cucreme
U Tabnuile pacTBOPUMOCTH KHCIIOT, OCHOBAHMA M COJIEH B BOJE JJIsi BBIOJTHEHUS
3aJlaHuM.

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHYECKHUX DSIIEMEHTOB B
COCIMHEHMSX PA3JIMYHOIO COCTaBa; IPHUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEAVHEHHUI C ONOpOM HA OINpPENENICHMS, B TOM YHCIE CTPYKTYpPHUPOBAHHBIC,
BUJIbI XUMUYECKON CBsI3M (KOBAJIGHTHAs, MOHHAS, METAJUIMYECKasi) B HEOPTaHUUECKHUX
COCIMHEHHMSIX; 3apsA]l MOHA IO XUMHUYECKOM (opmyre; XapakTep cpeibl B BOAHBIX
pacTBOpax KHCIOT M IIEJIOYeH, *TUIl KPUCTAUIMYECKOM PpEmETKH KOHKPETHOIO
BellecTBa”™;

packpeiBath  cmbicn  I[lepuoamueckoro  3axkona .M. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHE: *OMHCBhIBATh U XapaKTEPHU30BaTh* TaOIMYHYIO
¢dopmy Ilepuogmueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3nuyaTb MOHSATHUS
«rnaBHasg moarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
OOJIBIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPBIE UMEIOTCS B TIEPUOINYECKOMN
Ta0IuIle, C YUCIOBBIMU XapAKTEPUCTHUKAMU CTPOCHUS aTOMOB XHMMHYECKUX JIEMEHTOB
(cocTaB u 3apsa aapa, oOLIee YUCIO AIEKTPOHOB U PaCTIpeieSieHUe UX MO 3IEKTPOHHBIM
CIOsAM); *OOBSICHATH* OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUM B Mpelesiax MaJIbIX MEPUOJIOB M TIABHBIX MOATPYIII C
YYETOM CTPOECHUS UX ATOMOB;

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJEMEHThl; HEOpPraHMYeCKHUe BELIECTBA;
XUMHUYECKUE peakuu (0 YHMCIy WM COCTaBy YYACTBYIOIIMX B PEAKIMH BELIECTB, IO
TerioBoMy 3G (PeKTy, M0 UBMEHEHUIO CTENEHEW OKHUCIICHUS XUMUUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CIICLM(PUIECKUE XUMUYECKHE CBOMCTBA
BEILECTB PA3JIMYHbIX KJIACCOB, MOJTBEPXkAasi OMMCAHWE MPUMEPAMHU MOJIEKYJSIPHBIX U
VMOHHBIX YPABHEHUUN COOTBETCTBYIOIINX XUMAUYECKUX PEAKIHUMI C OTIOPOM HA CXEMBI,

COCTaBIISAITh YPAaBHEHUS JJICKTPOJUTHYECKON TUCCOLMALMKN KHUCIOT, LIET04Yel u
COJICH; TIOJIHBIE M COKpAIIEHHBIC YpaBHEHHUS PEaKIMid MOHHOTO OOMEHA; YpaBHCHMSI
peaKLnii, TOATBEPHKAAOIINX CYIECTBOBAHUE T€HETHUECKON CBSA3M MEXy BEUIECTBAMU
Pa3JIMYHBIX KJIACCOB;
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pacKkpbIBaTh CYLIHOCTh OKHUCJIMTENIbHO-BOCCTAHOBUTEIBHBIX peakuuii
IIOCPEAICTBOM COCTABJIEHMSI SJIEKTPOHHOTO OaaHca ATUX PEaKIUii;

IIPOTHO3UPOBAaTh CBOWCTBA BELIECTB B 3aBUCUMOCTM OT MX CTPOCHUS;
BO3MOXHOCTH IIPOTEKAaHHUsS XUMHUYECKHX IIPEBPAILCHUNA II0CJIE INPEIBAPUTEIBHOTO
0OCYKIIEHUS C NIEarorom;

BBIYMCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BELIECTB;
MacCOBYIO JIOJI0 XMMHYECKOIO 3JIEMEHTa 0 (popMysie COEIMHEHUs; MAacCCOBYIO JIOJIIO
BEILIECTBA B PAacCTBOPE; MPOBOAMTH PACUETHI 10 YPABHEHHUIO XUMHUYECKON PEaKLMH C
OIIOPOM Ha aJTrOpUTM;

CJIEI0OBaTh NPABWJIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM M J1a0OpaTOPHBIM
o0OpyOBaHUEM, a TakXKe IMpaBWJIaM OOpaIEeHHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSIMH I10 BBIITOJIHEHHUIO J1A0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHHIO U
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIIIEKUCIIOTO ra3a);

IIPOBOJUTE pPEAKLUWU, IOATBEPKIAAIOIINE KAYECTBEHHBIM COCTaB pPa3JIMYHBIX
BELIECTB: pacHoO3HaBaThb ONBITHBIM MyTEM XJIOpUIA- OpoMuA-, MOAUA-, KapOoHat-,
dochar-, cunmkar-, cyiabdar-, TUIPOKCUI-UOHBI, KAaTUOHBI AMMOHHS U HOHBI
M3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX pacTBOpax HEOPTraHUYECKUX
BEILECTB;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHaIu3 U
CHUHTE3, CpaBHEHHE, O0000IlEeHHe, CHUCTEMAaTU3allll0, BBIABICHUE  MPUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JJII U3YyYEHHs] CBOWCTB BEIIECTB W XMMHYECKHX PEaKIIH;
€CTECTBEHHO-HAYYHbIE METO/bl MMO3HAHUSI — HAOJIIO/IEHNE, U3MEPEHUE, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peabHbIA U MBICIICHHBIN).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YACOB, OTBOJUMBIX HA OCBOCHHUE KaXKJ10M TEMbI y4eOHOTO NnpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM NICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoM denepanbHol pabodeil mporpaMmsl
yuyeOHOro mnpeamera «XHMHS» OCHOBHOM 0Opa3oBaTeNbHOM MpOrpaMMmbl OCHOBHOTO o0miero ooOpasoBanus. [lpum sTom
Opranu3zaius BlpaBe camMa BHOCUTh U3MEHEHMS B COJAEpPKAHUE M paclipelielieHne yueOHOro Marepuaia Mo rogaMm oOydeHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO TEMATHUECKOIO IIaHUpOBaHMs Uil oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTIOPOX — B OTACIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HuX 7 4 — pe3epBHOE BpeMs

8 KJIACC
(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)
MpumepHble Tembl, OCHOBHOE coaepKaHue OcHOBHble BUAbl AeATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuarowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMUMOE Ha UX U3yuyeHue

Pa3nen 1.IlepBoHavanbHble XuMuYeckue mousaTus(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMHUU.* PosIb XMMUH B )KU3HU YesOBeKa. XUMHUS B
cucteMe HayK. MeTo/ibl MO3HAHUSA B XUMUM.*

Tesa u BemecTBa. Pusnyeckue CBOMCTBA BelleCTB. ArperaTHoe
cocTosiHME BellecTB. YucThle BelecTBa U cMecH. Cr1ocobbl
pasfesnieHus cMeceil. PU3nUecKUe U XUMHUYECKUE SIBJEHUS.
[Ipu3HaKK U yCI0BUS NPOTEKAHUSA XUMUUECKUX PeAKLIUH.
3HaKOMCTBO C IpaBUJIaMH 6€30NaCHOCTU U MPUEMaMH paboThl B
XUMUYECKOH J1abopaTOPHH.

JeMoHCTpauumn

1. JJabopaTopHOe 060pyIO0BaHUE.

2. Pazsim4yHble BU/Ibl XUMUYECKON MOCYAbI.

3. O6pasubl BELECTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuIbTpOBaHMeE, BEIIAPUBAHUE,
JUCTULIALUSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnuvcaHue GpU3NYeCKUX CBOUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyA0OBaHKeE U IPUEMbI PaGOThI C HUM.
[IpaBuJia 6e30macHOM paboThl B XMMUUYECKOH JJTaBOpaTOpHH.
Ne 2. OumncTKa 3arpsA3sHEHHOM NOBapPEHHOW COU
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PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHUH C TOMOILbIO NeJjarora.

PackpbIBaTh poJib XUMUHU B IPUPO/E U XKU3HU YesIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pa3sin4yaTh YUCTbIE BEIECTBA U CMECH; OHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsnyaTh Gpusnyeckue U XUMHUYECKHe SIBJIEHHS C OIOPOH Ha onpejesieHusl.

OnpefesiTb NPU3HAKU XUMUYECKHUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

Cyie1oBaTh NPaBUJIaM M0JIb30BAHUS XUMHUYECKOH MOCY/101 U JJaGbopaTOPHbBIM
060py/J0BaHHEM, A TAK)KE IPABUJIAM 06palleHUs C XUMUYeCKHUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSIMH 110 BbINOJHEHHIO NPAKTUYECKUX PAGOT MO,
KOHTPOJIEM [IeZarora.

[l1aHUpPOBATh U NPOBOAUTH XUMUYECKUH IKCIIEPUMEHT 110 U3yYEHHUIO0 U
ONHMCaHUI0 PU3NIECKUX CBOMCTB BelleCTB, CIOCOO0B pas/iesieHUs cMecei
BelleCTB 110/, PyKOBO/ACTBOM Ilejiarora ¢ o6Cy>/ieH1eM IJIaHa paboThl.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHbIX 3a/laHUH U B ITpoliecce
HCCJIe[0BaTeNbCKOH JlesITeIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
XUMHUYECKOTO0 COJiep>KaHus, CIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa Moz
PYKOBOZACTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3y4YeHHbIN NOHATUHHBIN annapaT Kypca XUuMUHU



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3/1eMeHTbI. 3HAaKU (CHMBOJIbI)
XMMMUYECKHX 3J1eMeHTOB. [IpocThle U C/I0XKHBIE BelllecTBa.
ATOMHO-MOJIEKY/IIPHOE yYeHHe.

Xumunueckast popmyJia. BaeHTHOCTb aTOMOB XUMHUECKUX
3/1IEMEHTOB. ¥*3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*

OTHOCUTe IbHAst aTOMHas Macca. OTHOCHTeJIbHAs MoJIeKyJIsipHast
Macca. MaccoBast fj0J11 XUMUYEeCKOT0 3/1eMeHTa B COeIUHEHUU.
dursnyeckre U XMMUYECKUe sIBJIeHUs. XMMUUYecKasl peaKLiUsl.
[Ipy3HaAKK U YCI0BUSA NPOTEKAHUA XUMHUYECKUX peaKIuil.
XyvMuYecKHe ypaBHEHMUS.

Tunbl XMMUYECKUX peakuil (coeAUHEHUS], PAa3/I0XKEHUS],
3aMelleHUs], 0OMeHa).

3aKOH coOXpaHeHHs MacChl BellleCTB.

*M. B. JIOMOHOCOB — y4€HbIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIeHUE U
KOH/IeHCaLHs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JIodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
pasnioxxeHue ruapokcuga meau(Il), B3aumMogencTBIe Kese3a ¢
cepoii, B3aUMO/JIeHCTBHUE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WK CTPUPYIOIINHN 3aKOH COXPAHEHUS MaCChI.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMeph! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUeE
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJeHCTBHE MeJIa C KUCOTOH).

Mopenn aTOMOB U MOJIEKYJT

MpakTnyeckan pabota Ne3 Mpu3HaKM NPOTEKAHUA XMMUYECKUX
peakuui

BbluucneHnumsn

— OTHOCHUTEJIbHOU MOJIEKyJIﬂpHOﬁ MacCChbI BEIIECTB;

— MaccoBOH AO0JIM XUMHY€ECKOI'o 3JIEMEHTa 110 (bopMlee
CoeJHUHEeHHUA.

[IpMMeHATB ecTeCTBEHHO-HAy4YHble MeTO/Ibl I03HAHUA (B TOM YHCIIe
HabJl0/leHue, MOJleJIMPOBaHKe, SKCIIEPUMEHT) U OCHOBHbIE OTlepaluu
MBIC/IUTEIbHON 1eATeJIbHOCTH (CpaBHEHUe, K1accuPUKanus) /1 U3ydyeHus
BELIECTB U XUMUUECKUX PeaKIHi C OOpOoi Ha aJITOPUTM UJIH CXEMY.

PacKpbIBaTh CMbIC/I U3yYaEMbIX IOHATHH U 3aKOHOB U IPUMEHSITh 3TH HOHSATHS
NpY ONUCAHUU CBOMCTB BELIECTB U UX IPEBPAIeHUH C OOPOM Ha IJIaH U
KJII0Y€EBbIE CJIOBA.

PazsinyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06bSICHATD UX CYIL{HOCTb C TOUKH
3PEHHs] aTOMHO-MOJIEKYJIIPHOTO YYEHHUS C ONIOPOM Ha ONpe/ie/IeHUS U CXEMBI.

OnpefesiTb NPU3HAKU XUMUYECKUX PEAKLIUH, YCI0BUS UX IPOTEKAHMUS.

OGBSICHATD CYL[HOCTh PUINUECKUX U XUMUYECKUX SIBJEHUM C TOYKHU 3peHHUs
aTOMHO-MOJIEKYJIIPHOTO YYEeHHUs C UCII0/Ib30BAaHUEM BU3yabHOH OMOPBI.

KnaccuduuupoBaTh xuMuieckre peakiuu (110 YUCJIY U COCTABY pearupyouiux u
006pa3syoLIMXCs BEIIECTB) C ONOPON Ha CXEMBI.

CocTaB/isATE GOpPMyJibl GUHAPHBIX BELIECTB 110 BaJEHTHOCTH U ONpeesTh
BaJIEHTHOCTb 110 GOPMyJIaM BEILeCTB C ONIOPOH Ha aITOPUTM y4eOHbIX
JelcTBUH.

PaccTaBisATh K03$OHUIIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKIMi ¢ Oopoi Ha
QJITOPUTM y4eOHBIX JJeACTBUM.

CrnefoBaTh NpaBUJ/IaM M10JIb30BAHUSA XMMHUYECKOH IOCY10H U 1aGOPaTOPHBIM
060pyloBaHKEM, a TaKXKe IIPaBUJIaM 06pallieHHs C BellleCTBAMH B COOTBETCTBUU
C MHCTPYKIMSIMH I10 BBINOJHEHHUIO 1a60PATOPHBIX XMMUY€ECKUX OIBITOB MO,
KOHTPOJIEM IleJlarora.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
UCCJIe/I0BATENbCKOM J1eATENIbHOCTU
Hay4YHO-NONYJIIPHYIO JINTEPATyPy XUMHUYECKOTO CO/IEP’KaHUs], CTIPAaBOYHbIE
MaTepuasbl, pecypcbl IHTepHeTa 1o, pyKoBOACTBOM Nejarora.

BricTpanBaTh pa3BEépHyThble NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha
MHObOpMaIHIO U3 yiebHHKA U CIPABOYHBIX MaTEPHAJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIN NOHATUHHBIN annapaT Kypca XUMUH

Paspeu 2. BaxxHeilllye npeAcTaBuTe/Id Heopranuyeckux Bemects (30 4)
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Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3zayx — cmech rasos. CocTas Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *aJyIoTponHas MoAUPHUKALUA KUCaopoa.*

HaxoxzeHue Kucai0poa B 1pupoJe, GU3nuecKre U XUMUYECKHe

CBOMCTBA (peakLUH OKUCJIEHH s, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NpeKpalleHus ropeHust. [lonaTue

06 OKCHJaX.

*Crioco6bl MOJIyYeHUs1 KUCIOPOa B Ta6OpaTOPUHU U
npoMbllieHHOCTU.* [IpuMeHeHue Kucaoposa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJe.

*TensioBoM 3G dEKT XUMHUYECKON peaKLUH, IOHSATHE O
TePMOXUMHUYECKOM ypaBHEHUH, 3K30*- ¥ 3HJJ0TepMUYeCKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6kbl ero NpeAoTBpalleHus. Y cuieHre NapHUKOBOTO
3ddekTa, paspylieHre 030HOBOTO CJI0A.*

JAemoHcTpauum

B3aumogelicTBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesieHUe COZlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbIThL, IeMOHCTPUPYIOLLHE YCI0BUSl BOSBHUKHOBEHUS U
NpeKpalieHus rOpeHusl.

NabopaTopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iaMi OKCH/IOB.
[IpakTH4eckas paboTa:

Ne 4. [TosriyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW MacChl KUCJI0pPO/Ja MU 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XMUMHYECKOTO 3JIEMEHTa
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUM CBOWCTB BEILeCTB U UX NIPeBpallleHUH C UCTI0/Ib30BaHUEM ONOPHBIX
CJIOB U KJIUIIIE,

XapakTepu3oBaTh (ONUCBIBATB)C 0NOPOLL HA NAAH, CXeMY, KPAMKYIO 3aNnuch
COCTaB BO3/lyXa, PU3NYECKHE U XHU-MHUYeCKHe CBOHCTBA KHUCJI0PO/a, CIOCOGEI
€ero MoJIy4eHus, IpUMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHust U Med/1eHHO20 OKUCAEHUS C TPeJBapUTeIbHbIM
06CyKJileHeM IapaMeTpPOB CPAaBHEHMUS.

Co6upaTb NpUOGOPHI JJIA MOJTyYeHUs KUCI0po/a (BbITeCHEHHEM BObI U
BO3/yXa).

Pacro3HaBaTh ONBITHLIM MYTEM KHCJIOPO/ N0/, KOHTPOJIEM leiarora.

Hcnonb30BaTh XMMUYECKYI0 CHMBOJIMKY /11 COCTaBJIeHUs GOPMY.I BEIeCTB,
MOJIEKYIIPHBIX yPaBHEHUH XUMHYECKHX peaKLUH C yyacTHeM KUCI0poJa.

O6BACHATH CYUIHOCTb 3KOJIOTUYE€CKHUX npo6neM, CBA3AaHHBIX C 3arpA3HEHUEM
BO3AyXa.

CrnezfoBaThb IpaBu/iaM 6e30acHON paboThI B 1a60paTOPHUH NPH UCI0JIb30BAHUHI
XUMHUYECKOU NMOCyAbl U 060pYAOBaHHUS 10/ KOHTPOJIEM NTeJ]arora, a Takxe
IpaBU/IaM 00palieHus C FTOPIOYHMMU BeIeCTBAMH B OBITY.

HJIaHI/IpOBaTb " OCyLIECTBJIATb HA IPAaKTHKE XUMHUYEeCKHUe 3KCIIEPpUMEHThI,
MpoOBOAWUTH Ha6moae1-n/m, AeJIaTb BbIBOABI 110 pe3yJIibTaTaM 3KCIIEpUMEHTAa 10
PYKOBOJCTBOM IeJarora.

Y4yacTBOBaTb B COBMECTHOH paboTe B rpymIe.

HWcnosib30BaTh NpHY BHINIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
UCCJIeI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT'0 COZiep>KaHus, CIpaBOYHble MaTepUaJbl, pecypcbl UHTepHeTa noj,
PYKOBO/CTBOM IeJarora.

BoicTpauBaTh pa3BépHyThble NMCbMEHHBIE U yCTHbIE OTBETHI C OIOPOX Ha
MHPOPMAIHIO U3 yYe6GHUKA U CITPABOYHBIX MaTEPHAIOB C ONOPOH Ha IJIaH,
rpaMOTHO HCII0JIb30BaTh U3y4EeHHBIH TOHATUHHBIN allnapaT Kypca XMMUU



Tema 4. Bogopoa.
IloHsAITHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bomopon — asieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyeckue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJIaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoJyYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osyyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
['opeHue Bogopoza.

B3aumogeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4eckne paboTbl
JlabopaTOpHBIH OMBIT:

BsanmogelcTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas pa6oTa:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJIIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
Macchl XMMHU4Y€eCKHX 3JIEMEHTOB

KosnuecTBo BemectBa. MoJsib. MosisipHast Macca. 3akoH
ABorazpo. MosisipHbIH 06'bEM ra3oB. PAc4€Thl M0 XUMUYECKUM
yPaBHEHHSM.

JleMoHCTpauusa
06pa3sybl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluucnenusn

— 06'bEMa, KOJIMUECTBA BEI[ECTBA ra3a 10 ero U3BECTHOMY
KOJIMYECTBY BELECTBA UJIH 06 BEMY;

— 06'bEMOB ra30B 110 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06'bEMHBIX OTHOLIEHUH ra3oB
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUH CBOMCTB BEILECTB U UX IpeBpallieHUH.

XapakTepH30BaTh (OIMCLIBATb) GU3NYECKHE U XUMUYECKHE CBOWCTBA BOJOPOAA,
CIoCOGHI €ro MoJiy4YyeHusi, NIpUMeHEHHE C ONOPOH Ha IJIaH, KPaTKYo 3alMCh,
CXeMy.

Cob6upath npubop AJIs NOoJyYeHHUs BOJOPOJA C UCIOJIb30BAHUEM BU3yaIbHOMN
OIOopbI

HWcnosib30BaTh XMMUUECKYH0 CHMBOJIMKY /LISl COCTaBJIeHHUs] GOpPMYJI BELECTB,
MOJIEKYJISIPHBIX YPaBHEHUH XUMUYECKUX PEAKLHUH C yYacTHEM BOAOPOJA C
OTOPOY Ha aJITOPUTM.

CieioBaTh NpaBUaM 6e30MacHOM paboThl B JIJAGOPATOPUU IPU UCIOJIb30BAHUHU
XUMHUYECKOU NMOCY/1bl U 060PYyL0BaHUS 10/, KOHTPOJIEM [IEAarora., a TakxKe
npaBHUJIaM O6GpalleHHs] C TOPIOYMMH BellleCTBaMHU B ObITY

[ly1aHUpPOBATh U OCYLIECTB/IATh HAa MPAKTHKE XMMHUYECKHe SKCIIepUMEHTHI,
IPOBOAUTB HAOJIIOIeHHs, ie/1aTh BbIBOAbI 110 Pe3yibTaTaM 3KCIepUMeHTa 10/,
PYKOBO/CTBOM IleJlarora ¢ o6cy>xJieHreM IJIaHa paboTbl, C UCI0/Ib30BaHUEM
KJINLIE.

YyacTBOBaTbh B COBMECTHOH pa6oTe B rpymie.

[11aHUPOBATh U OCYILECTBATh HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI,
NPOBOJUTH HAGJII0/IeHU, [1e/1aTh BbIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTa.

YyacTBOBaTb B COBMECTHOM paboTe B rpyImie

PackpbIBaTb CMbIC/ U3y4YaeMbIX TOHATUHA U IPUMEHSATD 3TH IIOHATHS, a TAKKe
M3y4YeHHble 3aKOHBI U TEOPHH JJIS PellleHUs] pacyéTHBIX 3a/1a4 C IOMOLIbIO
nejarora.

BbIYMCASI T MOJISIPHYIO MaccCy BellleCTB; KOJIMUECTBO BelLleCTBa, 00'bEM rasa,
Maccy BellecTBa C Oopoi Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTH pacyéThl MO ypaBHEHUSIM XUMHUYECKHUX PeaKIMH € OITOpO# Ha
o6pasel], aITOPUTM y4eOHBIX JeCTBUIN: KOJIMYeCTBa, 06'bEMa, Macchl BellleCcTBa
110 U3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB UM IPOAYKTOB
peaKkLuH.

BricTpauBaTh pa3BépHyThIe NHCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dopmaruio U3 yye6HUKA U CIIPaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIM annapar Kypca XMMHHU C HOMOILbIO [Teiarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3y4YeHHs COCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOJbI

(pasnoxxeHue, peaklMy C HATPUEM, OKCUAOM KaJbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [loHATHE 06 UHAUKATOpPAX.

*Boja kak pacTtBopuTesib.* PacTBopel *PacTBOpUMOCTb
BellleCTB B Boge.*

*HacbllleHHbIE U HeHaChIIlleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arpssHeHre NPUPOAHEIX BoJ,. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJ1eKTPOJIU3 BOJbl; CUHTE3 BO/Ibl; B3AaUMO/I€HCTBHE BOJBI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMaTEePHUAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jes104uel € TOMOLIbIO
WHJUKATOpOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/ieHHEe PAaCTBOPOB C ONpe/ie/IEHHONW MacCOBOH
JloJ1el pacTBOPEHHOTO BellecTBa.

BbluucneHnumsn
— C UCITIOJIb30OBAHHWEM INOHATHUA «MaccoBad A0Jid BellleCTBa B
pacTtBOpe»
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PackpbIBaThb CMbIC/ U3y4YaeMbIX NOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUH CBOWCTB BEILeCTB U UX IPeBpallleHUH ¢ TOMOLIbIO Ileiarora.

XapakTepu3oBaTh PU3HYECKHE U XUMUYeCKHe CBOWCTBA BOJIbI, €€ POJIb KaK
pacTBOpUTEJISI B IPUPOJHBIX IIPOLIECCAX C ONOPOY Ha MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUS] XUMUYECKUX PeAKIUI C yYaCTHUEM BOJbI C OIOPOH Ha
cxXeMmy.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX TP06JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
NPUPOJHBIX BOJ, CIOCOOBI OYUCTKU BOJIbI OT IPUMECEH, MEPHI 110 OXpaHE BOJ,
OT 3arpsA3HEHHUA [10CJIe IpeBapUTEAbHOI0 CTPYKTYPUPOBAHUA MaTepraJa.

HJIaHPIpOBaTI) " OCYLIECTBJIATDb Ha MPAKTHUKE XUMUYECKHE IKCIIEPUMEHTDI,
NPOBOJUTH HAGJIIO/I€eHUS, [1e/1aTh Bbl-

BO/JbI I10 pe3yJIbTATaAM 3KCIIEPUMEHTA 104 KOHTPOJIEM IIearora, ¢
UCN0JIb30BAaHNUEM KJIHILE.

CiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaGOPATOPUHU IIPU UCIOJIb30BAHUHU
XUMHYECKOH MoCcy/ibl U 060pyAOBaHUSA 0] KOHTPOJIEM Ilefiarora.

HpOBOAI/ITb BbIYHCJIEHUA C IPUMEHEHUEM NOHATUA «MACCOBad A0Jid BelleCTBa B
pacTBope» c onopoi Ha GOPMYyJIbl.

Hcnosb30BaTh NpH BbIMOJIHEHUH YYeOHbIX 33/JaHUH U B Ipoliecce
UCCJIeI0BATEbCKOH J1eTeIbHOCTH HAay4HO-NIONYJ/IAPHYIO0 INTEPATYPY
XMUMHUYECKOTO0 COZlepXKaHus, CIPaBOYHble MaTepHaJbl, pecypcel IHTepHeTa
110/], pyKOBO/CTBOM Ile/iarora.

BoicTpanBaThb pa3BEépHYyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
uHbOpMaIHIO U3 yiebHHKA U CIPABOYHbIX MaTepHaJIOB, TPAMOTHO
UCI0J1b30BaTh U3yYeHHbIH NOHATUHHBIN annapaTt Kypca XMMHHU I0CJIe
Npe/BapUTENbHOTO CTPYKTYPHUPOBAaHUs MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUN

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJaccuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, HecoseobpasyoLie Ha IpUMepe OKCua
yruiepoa Il n okempa asota ll, HomeHkaatypa. [loayyeHue™
OKCH/IOB (B3aMMoZelNCTBUE C BOAOW, KUCNOTaMMU, LWeiodyamm).
OcHOBaHHUs: cOCTaB, KJaaccubukanus (Leyg04u 1
HepacTBOPUMble OCHOBaHMsA), HOMEHKJIATypa.

KucnoTsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMUYeCcKHe CBOWCTBA (B3aMMOAeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHON KUCJIOT),
*Croco0bl MoJIy4eHHUs.* PsiJi akTHBHOCTH METAJLJIOB.

Couu (cpeziHMe): HOMEHKJIATYPA, *Croco6bl oTydeHus*,
B3aUMO/IeHCTBUE COJIEH C MeTa//IaMH, KUCI0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HeOpraHUYeCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX HA IPUMepe [JMHKA U aJTIOMUHUSA. XHMUYeCKHe
CBOWCTBA - B3aUMO/IeHCTBHE C KUCIOTAMHU U LeI09aMHU.
PazsioxkeHue Npy HarpeBaHMH.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHbBIX KJIACCOB.
B3auMogelicTBUe pacTBOpa CEPHOU KUCIOTHI C OKCUA0M
megu(11).

Peakuus HelTpasusauu.

BeITecHeHUe 0ZHOT0 MeTaJljla APYTUM U3 PacTBOpa COJIH.

Na6opatopHble U NpaKTMYeckne paborbl

JlabopaTOpHBIE ONBITHI:

BsanMogelicTBYe KUCIOT C MeTa/lJIaMu.

[ToslyyeHMe HepaCTBOPHUMBIX OCHOBaHHH.

B3saumozeiicTBrMe HEPACTBOPUMbIX OCHOBAaHUM C KUCJIOTAMHU.
Paznoxenue rugpokcuga Mmeau(Il) npu HarpeBaHUM.
[IpakTHyeckas pa6oTa:

Ne 7. PelreHue skcnepyMeHTa/IbHBIX 33/1a4 110 TeMe «OCHOBHbIE
KJIaCcCbl HEOPraHUYeCKUX COeIJUHEHUN».

BbluucneHnusn
— 10 YPaBHEHHUAM XUMHUYECKUX peaKLU/If/i

OmnpefeneHre OCHOBHBIX KJIACCOB HEOPTaHUUECKUX COCIMHEHHUH 110 MIa0I0HY.
CocTaBieHne cXeM CTPOCHUSI OCHOBHBIX KIaCCOB HEOPTaHWYECKHUX COEIUHEHUH Ha
OCHOBE OTIPEIEICHHUSI.

CocrasieHue (popMyJ1 OCHOBHBIX KIIACCOB HEOPTaHMYECKUX COCIMHEHHI U Ha3bIBaHHE
KX [0 MEXAyHapOJHO! U TPUBUAIBHOM HOMEHKIIATYpE C UCIIOJIb30BAHUEM
OTIpeeNeHNs ¥ TaOJINIBI PACTBOPHMOCTH.

Knaccudunupoanue n3ydaeMbIX BEIIECTB IO COCTABY H C8OLCMEam ¢ ONOPOH Ha
OTIPEIENICHHUS], CXEMBI B TaOJHILy PaCTBOPUMOCTH.

CocTaBrneHne TaOIUILbI TEHETUIECKHUX PSJOB U CXeMbl «I eHeTHueckast B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIUHEHMIN 110]] PYKOBOJCTBOM IEarora.
[Iporuo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOLIMX XMMHUUECKUX CBOICTB
H3y9IEHHBIX KJIAaCCOB, TPYIII BEIIECTB, K KOTOPHIM OHU OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMsl «I'eHeTudecKast B3aUMOCBSA3b OCHOBHBIX KJIaCCOB HEOPIaHUYECKHX
COEJIMHEHUI» 0] pyKOBOACTBOM IleJjarora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUM peakluii, WUTIOCTPUPYIOLINX XUMUYECKUE
CBOMCTBA U3YYEHHBIX KIIACCOB U CNOCOObI NOYYeHUs BEIECTB N3yIEHHBIX KIIacCOB,
TPYIII, a TakKe MOATBEP KIAIOIINX TeHETHUECKYIO B3aHMOCBSI3b MEXK Ly HUMH, C
OTIOPOii Ha BEpOATBHYIO CXEMY B KQUECTBE 3PUTEIILHON OTIOPEL.

CocraBieHne MOJEKYISIPHBIX YPaBHEHUH PeaKIiii 10 CXeMaM C NIPeABapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyoIUX BEIIECTB.

BrrancnieHne no ypaBHEHSIM XUMHYECKHUX PEAKIHil KOMYecTBa, 00bEMa, Macchl
BEILIECTBA 110 KOJIMYECTBY, 00BEMY, Macce peareHTOB MM IPOAYKTOB PEaKIUH 10

AITOPUTMY.

[InanupoBaHye U OCYIECTBICHUE HA IPAKTUKE XUMUIECKOTO SKCIIEPUMEHTA U
HaOJIIO/ICHHS 110]] PYKOBOJCTBOM YUHTEIIS.

DopmynrpoBaHUE BBIBOAOB MO Pe3yIbTaTaM YKCIIEPUMEHTA C HCIIOIB30BaHUEM
OTIOPHBIX CJIOB.

DopmynrpoBaHUE C MOMOIIBIO MEArora U BEIMOIHEHNE MTPAaBHIT Oe30TTacHON paboTHI B
11ab0paTOPUH TIPH MCHONB30BAaHUU XUMHIECKOH MOCYABI B 000PyOBaHUS.
Vcnonp30BaHKe MPH BHINOJIHEHUHN y4eOHBIX 3a1aHHI U B TIpoIecce
HCCIIeI0BATENILCKOMN IS TeIbHOCTH HayYHO-TIONYJIIPHON JINTepaTypbl XUMUIECKOTO
coJiep KaHusl, CIIpaBOYHbIe MaTepHUabl, pecypchl MIHTepHeTa, ocyllecTBIEHUE BEIOOpa
10J1 pyKOBOJICTBOM II€Jjarora.

BricTpauBanue pa3BEpHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C OIIOPOH Ha
nH(popManmIo 13 yIeOHHKA U CIIPABOYHBIX MATEPHAIOB, TPAMOTHOE NCIIOTb30BAHIE
H3y9IEeHHOTO TIOHATHIHOTO anmapaTa Kypca XHMHH C HCHOJIb30BaHUEM ILIAHa,
OTIOPHBIX CJIOB, ANTOPUTMA.

Paspgeun 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
Nepuogunueckas cucrema
XUMUYECKUX I/IEMEHTOB

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

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3/1€MEHTOB.
[ToHATHE 0 rpynIax CXOAHbIX 3J1eMEHTOB (1Lje/I04YHbIe U
11{eJIOYHO3€eMeJIbHbIe MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J71€eMeHTBI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckas cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepro/bl, rpynnsl,
noArpynmnbl. PU3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOEeHHE 3/JIEKTPOHHBIX 060J109EK aTOMOB NEPBbIX
20 XMMHYeCKHUX 371eMeHTOB [leprojuyeckoil cucTeMbI

J. . MeHnesneeBa.

XapakTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0KEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOo/0B U IJIaBHBIX NOJAIPYII B 3aBUCUMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoi
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [[. U. MeH/jesieeB — y4€HBIH, ejaror U rpakgaHuH.*

JAemoHcTpauum

KopoTkonepuoaHas v JJIMHHOIIepUOUgHAsT GOPMBI
[leproanyeckoi cUCTEMBI XUMHUYECKHUX 31EMEHTOB

. U. MeHpeneeBa.

O3HakoMJIeHHe ¢ 06pa3IiaMy MeTa/lJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/elicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaThb CMbICJI IEPHOUYECKOT0 3aKOHA 10/ pYKOBOACTBOM I1€iarora.

[ToHHMaTh CylLleCTBOBaHHE NEePUOAUYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHUX
3/1eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHEHUH OT I0JIOXKEHUS B IEPUOUYECKON CUCTEME U CTPOEHHUS aTOMa C
MCI0JIb30BAaHUEM CXEM U TAGJIHL.

YcTaHaB/IMBATh CBSI3b MEX/Y [10JI0XKEHUEM 3JIEMEHTA B IEPUOJJUYECKOH CUCTEME
Y CTPOEHHUEM ero aToMa (COCTaB U 3apsi/ Apa, 00Lee YHC/IO0 3JIEKTPOHOB U
pacrpeiesieHUe UX M0 3JIEKTPOHHBIM CJI0SIM) [0 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHEHUS] CBOMCTB 3/IEMEHTOB U UX COEJUHEHHUH 110
rpynmnam u nepuogiam Ilepuo/iuueckoii CUCTEMBI C HOMOLbIO eAArora.
XapaKTepu30BaTb XUMUYECKHE 3JIEMEHTHI IIEPBBIX TPEX IEPHUO/OB, KaJIUs,
KaJIbLIUS 0 UX NosioKeHUIo B [lepuoguyeckoit cucteme /[l. U. MeHeneeBa.

CienoBaTh NpaBU/iaM 6e30MacHON paboThI B JIJaOOPATOPUU NMPH HUCNOJIb30BAHUU
XUMHYECKOH oCy/ibl U 060pyAOBaHUS 0] KOHTPOJIEM Ilefiarora.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOM Ha
nHdopMaIuio U3 y4e6HUKA U CIPaBOYHbIX MaTepHaloB, TPAaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHUU 110cj1e
CTPYKTYpHPOBaHHs MaTepHaJsia C UCN0JIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yiebHMKa [ocie
CTPYKTYpHUpOBaHHs MaTepHaJia, CipaBo4Hble MaTepuasl ([leproanyeckyro
CHCTeMY XMMHUYeCKHUX 31eMeHTOB /l. U. MeHze1eeBa, Tab/IULy paCTBOPUMOCTH
KHCJIOT, OCHOBAaHHH U COJIeH B BOJIE, 3JIEKTPOXUMUUYECKUH Psi/i HANpsHKeHUH
METaJIJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
MCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/lep}KaHusl, CIpaBOYHbIe MaTepHasbl, pecypchl IHTepHeTa Moz
PYKOBOACTBOM Ileiarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KJIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XMMUUYECKHX 3JIEMEHTOB.
Xumuyeckas cB3b (MIOHHas, KOBaJIEHTHasA NMOJIAPHAs U
KOBaJIeHTHas1 HelloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIMTEIbHO-BOCCTAaHOBUTEIbHBIE peakiuu (OBP). [Iponeccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

(2 4 B HEnemo0, Beero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH 10/ pyKOBOACTBOM IIearora.

OnpefensiTh BUJ, XMMHUYECKOH CBSA3U B COEJMHEHHUH C UCIIO/Ib30BAHUEM CXEM.

OnpefieIsiTh CTeNEeHb OKUCJIEHUS XMMUYECKOT0 3J1eMeHTa 1o GopMyJie ero
COeIMHEHUS C MCNOJIb30BAaHUEM QJITOPUTMA.

OmnpefensiTh 371EMEHT (BELECTBO) — OKHUCJIUTEJIb U 3JIEMEHT (BELIECTBO) —
BOCCTAaHOBUTEJIb.

OGBSICHATD CYLHOCTD NPOLECCOB OKHUC/IEHHS U BOCCTAHOBJIEHUS.

CocTaBJIAATh 3JIEKTPOHHBIH GaJIaHC C yYETOM YMC/IA OTJAHHBIX M NPUHATBIX
3JIEKTPOHOB.

CocTaBJsITh ypaBHEHHE OKUCJIUTENbHO-BOCCTAHOBUTEIBHOM PeaKIMK 0
aJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTEBHOU PEAKIUH.

Hcnosib30BaTh NpU BINOJHEHUH YYeOHBIX 33/laHUN TEKCThI y4eGHUKA MOCIe

CTPYKTYpHUPOBaHUs MaTepHaJia, CIpaBOYHble MaTepHaJIbl (IepUOJUYECKYIO
CUCTeMY XMMHUYeCKuX asieMeHToB /l. U. MeHzies1eeBa, TabIULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U cosiel B BOJiE, 3/IEKTPOXUMHUYECKHUH PsiJ| HANPSHKeHUH
MeTaJlJIoB).

MpumepHble Tembl,
pacKpbiBaloLwwMe faHHbI pa3gen
nporpammsl,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha UX u3yyeHue

OCHOBHOe cogepiKaHue

OCHOBHbIe BUAbI A,EATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUeE U yriy61eHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuii 3akoH. [lepuoandeckas cucTeMa XUMHUYECKHX
asneMeHTOB /. M. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMEHTOB NePBbIX TPEX
Nepro/i0B, Ka/us, KalbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
epruoANYecKol cUcTeMe U CTPOEHHEM X aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeOpraHM4ecKux BelllecTB
(MexxayHa-po/iHas ¥ TpUBHUAJIbHAsH). XUMHUYECKHE CBOMCTBA
Bell|eCTB, OTHOCSIMUXCS K Pa3/IMYHbIM KJIacCaM HeOpraHUYeCcKUx
coeJJMHEeHUH, UX FreHeTHYeCcKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHMe BellecTBa: BUAbl XUMUYECKOH CBS3U U TUIIBI
KPUCTa/UIMYeCKUX pelIéToK. *3aBUCHMOCTb CBOMCTB Bell|eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesin KpUCTA/L/IMYeCKUX PEellETOK HeOPraHU4eCKUX BelleCTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproanyeckoi cUCTEMBI XMMUYECKHUX 3IEMEHTOB

. U. MenpgeneeBa

XapaKTepu30BaTb XMMHUYeCKHe 3JIeMEeHThI IepBbIX TPEX MepHUOL0B, Kalusd U
KaJIbLIUA N0 UX nosiokeHUIo B [lepuoauveckoit cucreme /[l. U. MeneseeBa ¢
ONOpOU Ha aJITOPUTM.

KnaccuduuupoBaTh 1 Ha3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHBIX KJIacCOB,
NOATBepKAaTh CBOMCTBA IPUMepaMHU MOJIEKYJIIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUH C OMOPO Ha CXeEMY.

OnpeensiTb BUA XUMAYECKOMN CBA3U U THUI KPUCTANINYECKOHN pelIéTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BellecTB B 3aBUCUMOCTH OT UX CTPOEHUsI Iocjie
npeJBapUTebHOT0 pa3bopa.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIuio U3 y4e6HUKA U CTPAaBOYHbIX MaTepHaJIOB, TPAaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-IONYJISIPHYIO JIUTEPATypy
XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMUYECKHX peaKuuit
(44)

Knaccudpukanus XMMU4eCKHUX peaKkLui 1o pa3InyHbIM IpHU3HaKaM
(mo YKCIIy ¥ cOCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeIJI0BOMY 3beKTY, 10 U3MEHEHHUIO CTeneHeil OKUCIeHHUs
XUMHUYECKUX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 YYaCTHIO
KaTaju3saropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKHE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKON peakLuu. [loHsiTHE O
TOMOT€EHHBIX U TeTEPOTEeHHBIX peakiusX. [loHATHe 06 06paTUMbIX
Y HEO6PATHUMBIX XHMUYECKHUX peaKLusiX. [[oHATHE 0 XUMHYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLMHU U M0JI0XKEeHNe XUMHYEeCKOT0 paBHOBeCHsL.*
OKHUCIUTENbHO-BOCCTAHOBUTE/IbHBIE PeaKL MU (371eKTPOHHBIH
6aJlaHC OKUCIUTENbHO-BOCCTAHOBUTENBbHOM peaKLHu).

JleMoHCTpauumn

1. 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peaKL MU OT pa3JIU4HbIX
daxTopoB.

2. Bo3pelicTBre KaTa/iM3aToOpa Ha CKOPOCTb XUMUYECKOHN peaKLuH.
3. [IprMepbl HEOOPATHUMBIX U 06PATUMBIX PeaKIIMH.

4. CmelleHME paBHOBECHUS XUMUYECKON peaK iU,

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB UJIU
NPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKLui

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHSATUH U IPUMEHSITh 3TH NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX NPeBpallleHH.

KnaccuounupoBath XMMHUYeCKHe peaK[UH 110 pa3/IMYHbIM NPU3HAKAM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKIMH OT Pa3/IMYHbIX
$baKToOpOB MO/ PyKOBOACTBOM YUUTEJIS.

[IporHo3upoBaTb BO3MOXKHOCTH NPOTEKAHUSI XUMUUECKHX PeBpalleHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IEe MPeJBapUTEIbHON PaGOTHL

OnpeensiTb OKUCJIUTENb U BocCTaHOBUTEb B OBP.

CocTaB/IsATh 3/IEKTPOHHBIHN GasaHC peaKLUH.

[IpoU3BOAUTD BBIYUCJIEHHUS 10 XUMUYECKUM YPABHEHHUSM I10 aJITOPUTMY.

BricTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOH Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yYeHHbIH NOHITUIHBIN aNapaT Kypca XUMHUH T0CIe
NpeJBapUTeNbHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosb30BaTh MpH BbINOJHEHWH YYe6GHBIX 33JJaHUH U B TpOIiecce

HCCJIeI0BATENbCKOH JIeITEIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, CIpaBOYHbIe MaTepHasbl, pecypcel MHTepHeTa
N0CJIe KOHCY/IbTAIUH C N1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJUTHUYECKON JUCCOLUAL MU, DIEKTPOJIUTHI U
He3JIEKTPOJIUTHL. KaTHOHBI, aHHOHBI. *MeXaHU3M U CcCoLHaluu
BellleCTB C pa3/IMYHbIMU BUJIaMU XUMUYeCKOU cBA3U. CTelleHb
aucconuanuu.* CUuibHbIe U Ca6ble 3J1eKTPOJIUTHIL.

Peakuuu noHHOTr0 06MeHa, YCI0BUS UX IpOoTeKaHusl. MoHHbIe
YpaBHEHUS peaKkLhil.

XUMHYecKHe CBOMCTBA KHUCJIOT, OCHOBAaHHH U COJIEH B CBETE
npe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKON Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpoIH3e COJIEH.

KayecTBeHHbIE peaKIlMuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, 6pOMU/JI, HO3U/]-, Cy/1bdaT-, KApOOHAT-,
cunikaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATUOHBI aMMOHMUS,
MarHus, KajJbLius, aJIOMUHUS, XKeJe3a 2+, 3+, IMHKa,
MPUCYTCTBYIOLIME B BOJHBIX PaCTBOpaX..

JleMOoHCTpauuu

JneKkTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELIECTB; ABHUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbIThI, WIJIIOCTPUPYIOI[HE TPU3HAKH IPOTEKAHHUS PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 10 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAaXx coJiei (xyopuja
HaTpHs1, KapOOHATA HATPHUS, XJIOPUAA [IUHKA).

JlaGopaTopHble U IPaKTH4YeCKUE

pa6oThbl

JlaGopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIus

HeWTpasu3aluy MexAy I'MpOKCU/I0M KaJIusl U COJITHOM KUCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelteHue 3KCIepMMeHTa/IbHbIX 33/ia4 110 TEME.
BoluucieHus

— 0 YPaBHEHUSIM XMMUYECKUX peaKLui

PackpbIBaTb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAK)KE CMbIC/I TEOPUHU
3JIEKTPOJIMTHYECKOH AU CCOLIMALIMU C OIIOPOH Ha CXeMBl.

O6bACHATb NPUYUHBI 3JIEKTPOIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJIsATh ypaBHEHUS JUCCOLMALMU KUCIIOT, LIeJI04YEH U COJIEH, TOJIHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHUS XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[1J1aHUPOBAThb U OCYLIECTBJSATh HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
HPOBO/UTH HAGJIIOJEHUS, Ae/IaTh BBIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuTeJbHON paboThI.

CrieioBaTh MpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUU IPU
MCI0JIb30BAaHUU XMMUY€ECKOH NMOCY/1bl U 060PY10OBAaHUS 110/ KOHTPOJIEM
nejarora.

[Ipou3BOAUTH BBIYUCIEHUS 110 XUMUYECKUM YPAaBHEHHUSM.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XUMHUH T10csIe
Ipe/iBapUTENbHOTO CTPYKTYPUPOBaHHUsA MaTepHaa.

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce
UCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lep>KaHusl, ClIpaBOYHbIe MaTepHasbl, pecypcel HTepHETA
10CJIe KOHCYJIbTALMH C I1€JaroroM.

Pa3peu 2. HemeTa/Uibl U UX coeUHeHUA (24 1)
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GpU3NYECKHE CBOMCTBA NPOCTbIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HA NPUMepE XJIopa
(B3auMozeNCTBYE C MeTA/IJIaMH, HEMeTa/lJIaMH (BOJOPOJIOM U
Kucjaopogom),*enoyamu*). XsopoBogopo. CosisiHas KUCA0TA,
XUMUY€eCKHe CBOUCTBA, *nosiyyeHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJloreHU/1-uoHblL */lelcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uYeJsioBeKa.* BaxkHel1Me XJIOpUAbI U UX HAX0X/IeHHE B
HpUpoJe.

JeMoHCTpauumn
BuspeomMaTtepuasibl: rajloreHsl U UX COeJUHEHUS.
0O6pa3subl XJI0OpUJ0B.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl
JlabopaTOpHBIH OMBIT:

PacriosHaBaHue XJI0pH/I-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHHUe eé CBOMCTB.

BoeruucieHust
M0 YPaBHEHHUSIM XUMUY€ECKHX PEAKI[HUM.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/ies1ax MaJlblX IEPHO/I0B U TJIaBHBIX IO IPYIII
[TleprosuyecKod cMCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBL.

XapakTepu3oBaTb pU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB
raJloreHOB (Ha MpUMepe XJI0pa) U CJI0XKHbIX BeIeCTB (XJI0POBOAOPOAa,
XJIOpU/IA HATPUs1), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaia.

OnpeesiTh raJIoTeHU/-MOHBI B PACTBOPE C UCI0JIb30BAaHUEM TABJIUIbI
"XapakTepHble peaKLlMH Ha aHUOHBI".

[11aHMPOBATh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HPOBOAUTH HAGJIIO/I€HUS, 1e/1aTh BbIBOJbI 10 pe3yJIbTaTaM 3KCIepUMEHTA
MocJie peiBapUTebHONU paboThI.

Tema 4. O6masn
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeaguHeHu (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

BellleCTB — KHCJIOPO/ia U Cephl.

AnnorponHbsle MoAUMUKALMY KUCJI0POJA U cepbl. XUMHYeCKHe
CBOMCTBA cepbl. B3auMoeicTBHEe C HEeMeTa/lJlaMHU - BOAOPOJIOM U
KHCJI0POJIOM, MeTa/IaMH, KOHIIeHTPUPOBAHHBIMU a30THOU U
cepHo# kucaoTaMu. CepoBoJiopoA, cTpoeHue, pu3nyecKue

O6BACHATH 00IIIMe 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS UX AaTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paJiuycoB B
noArpymnmnax”.

XapakTepHu3oBaTh pU3NYECKHUE
Y XUMHYeCKHe CBOMCTBA NPOCTOr0 BELeCTBA CePhI U €€ cOeIUHEHU N
(cepoBOAOPO/Ia, OKCHU/IOB CEPBI, CEPHOU KUCIOTHI, Cy/Ib(}ATOB), CIOCOOBI UX
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1 XUMHYecKue CBOMCTBa (KI/IC]IOTHbIe )44 BOCCTaHOBI/ITe.leHbIe). I1oJiyd4eHud, IpMMEeHeHe U 3Ha4eHue B [IpUpoJe U )KU3HU YeJIOBEKa C

OKcuAbl cepbl KakK IpeJiCTaBUTeIM KUCIOTHBIX OKCH0B. CepHas ONOpPOH Ha CXeMy U ILJIaH.

KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak OnpefensTh HaM4uMe Ccy1bdaT-MOHOB B PaCTBOPE.

Npe/CTaBUTEIS KJlacca KUCJAOT U *cnenududeckue*), npuMmeHeHre. | O6BbSCHATD CYLIHOCTb 9KOJIOTUUECKUX MTPO6JIEM, CBI3aHHBIX C IEpepaboTKON
CepHuUCTast KUCJIOTA. CoelMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAHUS MaTepHyaJa.

*XMMHYeCcKHe peaKl 1y, JieXKallle B OCHOBE IPOMBIILIJIEHHOTO [11aHMPOBATh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHYECKHE SKCIEPUMEHTHI,
crnoco6a noJsiyyeHusl CEpHOM KUC/IOThL. ANlIIapaThl U NPOTEKAloLIe B HNPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.
HUX Ipolecchl (Ha pUMepe MPOU3BOACTBA CEPHON KUCIOTHI).* CreioBaTh lpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUU IPU

CoJiu cepHOM KHCJIOThI, Ka4eCTBEHHAs peaKLUs Ha CyJibdaT-HOH. MCI0JIb30BAaHUH XMMUYECKOH NMOCY/1bl U 060PYy10BAaHUS 10/, PYKOBO/JICTBOM
HaxoxzeHue cepbl U eé coejMHEeHUH B npupoe. *Xumuieckoe nejarora.

3arpsi3HeHHe OKpYXKalolel cpe/ibl COeIUHEHUSIMU CePbI [IpoM3BOAUTH BBIYUCIEHUS 110 XUMHUUECKUM yPaBHEHUSM 10 aITOPUTMY.
(kuCI0THBIE A0X/1, 3aTrPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOOBI Hcnosib30BaTh NPU BbINOJHEHUH YUYeOHBIX 33/IaHUN TEKCThI Y4eOGHUKA,

ero npeAoTBpalleHus.* crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX

asemeHTOB /I. U. MeHzeeeBa, Tab ULy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMHUYECKUH PsAJ HaNpsKeHUH
MeTaJJoB).

Hcnosip30BaTh MU BHINIOJHEHUH yYeOHbIX 3aZlaHUH U B Ipoliecce

JleMOoHCTpauuu
Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiMHEHUS.
O6yriinBaHMe caxapa NoJ 1efiCTBHEeM KOHLEHTPUPOBAHHOU CEpHOU

KHUCJIOTBI. o

UCC/IeJ0BATEe/IbCKOM e TeIbHOCTH HAyYHO-IIONYJISIPHYO JIMTEPATYPY
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl XHMUYECKOI0 COZlep>KaHus, ClIpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
JlabopaTOpHBIE ONbITHI: 10cJle KOHCYJIbTAlMH C [Ielarorom

O6HapyxeHHe cybpaT-NOHOB.

B3aumogelicTBUe pa36aBieHHON CEPHON KUCJIOTBI C IUHKOM.
BreryuciieHusa

0 YpaBHEHHUSIM XUMUY€ECKUX PEAKLUH
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61mas xapaKTepUCcTHKa 371eMeHTOB VA-rpynnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHye B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopot a3oTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XMMUY€eCKHe CBOMCTBA, MOJYYEHUE U
npuMeHeHue. CoJIM aMMOHUs, UX QU3UYECKHE U XUMUYECKHe
CBOWCTBa, NpUMeHeHUe, KayecTBeHHas peaKuysi Ha MOHbl aMMOHHUSI.
A30THas KUCJI0Ta, €é pu3rnyecKre U XMMUYeCcKre CBOKCTBA (o6Liue
Kak MpeCTaBUTEIS Kjlacca KUCJAOT U *crienudpuyeckue™).
*A3oTUCTast KUCI0Ta. Mcro/ib30BaHKe HUTPATOB U COJIeH aMMOHUS
B Ka4eCTBE MUHEPAbHBIX YI00pPEHUM.*

XuMHYecKoe 3arpsi3HeHHe OKpy»Kalliel cpefibl coeJUHeHUSIMU
a3oTa (KUC/I0THbBIE J0X/AY, 3arpsi3HEHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XMUMHYECKHe CBOMCTBA.

Okcug dpocoopa(V) u pocoopnas kucora, dusudeckue U
XMMHUYeCKHe CBOWCTBA, *nosyyenue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Wcnosb3oBaHre ¢pochaToB B KaueCTBe MUHEPATbHBIX y100peHH.*
3arpsi3HeHue MPUPOAHBIX BOJ0EMOB pochaTaMH.

JleMoOHCTpauuu
Konneknuu: ocdop u ux coeanHeHus1.
B3auMo/eficTBYEe KOHLEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJbIO0.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEeHUH.
[IpakTHyeckas pa6oTa:

Ne 10. [TosryyeHre aMMUaKa, U3y4YeHUe ero CBOMCTB.

BbruucieHust
10 YypaBHEHUAM XMMHUYECKUX peaKL Uil

O6bACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTbh PU3HYECKHE U XUMUYeCKHe CBOWCTBA NIPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIE aMMOHHUS, a30THOU
KHUCJIOTBI, HUTPATOB, okcuzaa pocpopa(V) u pochopHoil KUCIOTHI,
¢docdaToB), cnocob6bl UX MOJNTYYEHHUs], TPUMEHEHHE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpefesiTb MOHBI aMMOHHUS U pocdaT-HOHBI B PACTBOPE C UCN0/Ib30BAHUEM
Tab/uLbl "XapaKTepHble peaKIud Ha KATUOHbI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKJEHUEM
coeHeHUH a30Ta U pocdopa B OKpyKarLel cpeie.

[1/1aHUPOBATh U OCYLIECTBJSATh HA NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
IPOBOJUTE HAbJII0JeHHUs, leJIaTh BBIBOABI 110 pe3yJbTaTaM 3KCIepu-MeHTa.

CienoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaOOpaTOPUU NPHU
HCMO0JIb30BAaHUHM XUMHUYECKOHU MOCYyAbl ¥ 060py/JOBAHMUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSM.

Hcnosib30BaTh NpH BbIITOJTHEHUH yUeOHbIX 3a/laHUH TEKCThI yYe6HHUKa,
CIpaBOYHblE MaTepHaJbl (TEPUOJUYECKYI0 CUCTEMY XMMUYECKHX
aneMeHToB /l. U. MeHzesieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U coJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnosb30BaTh NpHU BBINOJIHEHUH Y4e6GHBIX 3a/laHUH U B ITpoliecce

HCCJIe/I0BATEbCKOM JIeTeIbHOCTH HayYHO-NONYJISAPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 COJIePXKaHusl, CIPaBOYHbIe MaTepPHabl, pecypcbl MHTEepHeTa
NOCJIe KOHCYJIbTAIUHU C N1€JJaroroM

Tema 6. O611asA XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriepop, aJsioTponHble MoAGUKaLMK TpaduT, asMas.
BsaumojeiicTBUe ¢ MeTa/lJIaMH, HeMeTa/lIaMH,
KOHLIEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacrpocTpaHeHHe B Ipupoje, Gu3niecKre U XUMUYECKHe

O6BACHATH 00IIMe 3aKOHOMEPHOCTHU B U3MEHEHHUH CBOMCTB 3JieMeHTOB IVA-
rpyNIbl U UX COeJUHEHUHN C yYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTb $pU3UYECKHE U XUMUYECKHEe CBOMCTBA IPOCThHIX BEIECTB
yrJaeposa U KpEMHHUS U UX coeiJMHeHUH (OKCH/I0B yTriiepo/ia, yroJabHOU

39




coeiUHeHUs cBo¥cTBa. Acop6uus. Kpyrosopor yriepoja B npupoze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPeMHHUEBOM KHUCJIOTHI,

(84) Oxcuabl yrieposa, ux Gusnyeckre U XMMHUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNIOCOGBI UX MOJIyYeHus], IPUMeHeH e U 3Ha4YeHue B IpUpo/ie
JlefiCTBYe Ha XKUBble OPraHU3MBl, [I0JIy4eHHe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yriepoga(lV); OnpesensiTh KapOOHAT- U CUIMKAT-
rUINoTe3a [J106a/JbHOT0 NOTeIJIeHUs KJIMMaTa; TapHUKOBbIN HOHBI B pacTBOpe.
adoekrt.* OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX MP06JIeM, CBSI3aHHBIX C HAX0XK/AeHHEM
Yro/ipHas KUC/I0TaA U €€ coJiy, UX GU3nuUecKre U XUMUUYeCcKHe YIJIEKHCJIOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIlyyeHHe U IprMeHeHUe. KauecTBeHHas peakuus Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX COeIMHEHUH yTiepoja U
KapboHaT-UOHBL OpraHUYecKHX BeleCTB 10/, PYKOBOACTBOM YYUTEIs1.
*[lepBoHaYa/bHbIe IOHATHUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
coeJJMHEHUSIX yIjiepojia: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIOIeHHs], [ie/IaThb BbIBO/bI 110 pe3y/ibTaTaM 3KCIlepUMeHTa
[ToHsITHE O GHOJIOrUYECKU BaXKHBIX BELECTBAX: XKUPaAX, OesKax, nocJie npeiBapuTeJbHONU paboThI.
yrieBojax. MaTepuajbHOe eIUHCTBO OPraHUYeCKUX U CienoBaTh NpaBU/IaM 6e30MacHON paboThl B JJaOOPaTOPUU NPHU
HeOpraHUYeCcKUuX COeAMHEHUH.* HCIO0JIb30BAaHUHM XUMUYECKOHN NOCYybl ¥ 060py/JOBAHMUS.
*KpeMHUH, ero $prsnyecKre U XMMHUYECKHe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIITOJHEHUH yUeOHbBIX 3a/laHUH TEKCThI yYeGHHUKa,
B3aMMOJeHCTBUSA C MeTa/JIaMH M HeMeTaJ/lJlaMu), ToJIy4eHHe U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cCHCTEMY XUMUYECKHX
MpUMeHeHUe B 3JIeKTpOHUKe.* asnieMeHTOB /I. U. MeHjesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O61ire npejcTaBieHus 06 OCHOBaHUH U coJied B BOJie, 31eKTPOXUMHUYECKUH pAJ| HanpsKeHU
okcuzie kpeMHUs(IV) 1 kpeMHUeBo# kucaoTe. CUIMKATDI, UX MEeTaJ/VIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIIJIEHHOCTH. HMcnosib30BaTh NpU BHINOJHEHUH Y4eOHbIX 33laHUH U B IIpoliecce
BaxkHelllllMe cTpouTe/IbHbIE MaTepHasbl: KepaMHUKa, CTEKIIO, UCCJIe[0BaTebCKOH [lesATeIbHOCTH HayYHO-ONYISAPHYI0 IUTEpPaTypy
LleMeHT, 6eTOH, eJie300eToH. [Ipo6./ieMbl 6e30nacHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTE/IbHBIX MaTepHaJ/IoB B OBCeJHEBHON nocJie KOHCY/IbTAallMY C IearoroM.
KU3HU.*
JleMoOHCTpanuu
Mogeu KpUcCTa//IM4ecKUX pell€TOK a/Masa, FpadpuTa, MOJIEKYJIbl
dynnepena.
Ancop61ysi pacTBOPEHHBIX BEL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
Buseomartepuasibl: cCUIIMKaTHas IPOMBIILIJIEHHOCTb.
Mojesii MoJIEKYJ1 OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IPaKTHYeCKHe pa6oThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiyist HA KApOOHAT-HOH.
[IpakTHYeckye paboOThI:
Ne 11. [Tony4yeHUe YIIEKUCIOTO ra3a U U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe «HeMeTasLibi».
Boruucienus
110 ypaBHEHUSIM XUMUYECKHX PeaKLUH, ec/iM O4UH U3 peareHTOB
JlaH B BU/le BOJHOI0 pacTBOpa C U3BECTHON MaccoBoM AoJiel.

Paspen 3. MeTtasuibl 4 uxX coeguHenus (20 u)
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Tema 7. O61111e CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMHU UX N0JI0keHUsA B [lepuoinyeckoil cucTeMe XMMUYECKUX
asiemeHToB /I. U. MeHzeieeBa U cTpoeHuUs: aToMOB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTA/UIMYECKasl PelIETKA. JJIEKTPOXUMHUYECKUH Psif,
HanpshKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O01He cioco6bl MOMyYeHUs1 MeTaJLI0B. [loHsATHE O
KOPPO3UH METAJIOB U OCHOBHBIE CIIOCOOBI 3aUThI OT KOPPO3UH.
CrnaBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoHCTpauumn

O3HakoMJIeHHe ¢ 06pa3ljaMu MeTaJ/lJIOB U CILJIaBOB, UX
bu3nyecKUMU CBOMCTBaMM.

Mogeu KpUCTa//IN4eCKUX PellEéTOK MeTaJlJOoB.
Bupeomarepuaibl: KOppo3usl MeTAJLIOB.

Jla6opaTopHbIe M MPaKTUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJieHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKI1 MeTaJl1a C KUCJIOTON OT NIPUPOAbI
MeTasljIa.

BoeruucieHust
— 110 ypaBHEHUSIM XMMHUYECKUX PEeAKLIUH, ECTH OJJUH U3 peareHTOB
COIEP>XXUT IPUMeECHU

PackpbIBaTh CMbIC/ U3y4YaeMbIX IOHATHH U IPUMEHATb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BEIEeCTB U UX IpeBpallieHUuH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHHUH C YYETOM CTPOEHUS UX AaTOMOB.

XapaKTepu30BaTbh CTPOEHHE METAJIOB, 06LIMe GU3NYECKHE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepHu30BaTh 06LIME CIOCOGHI MOJyYeHHsI MeTAJLJIOB MOC/Ie
CTPYKTYpHUPOBaHHs MaTepHaJa.

CreioBaTh MpaBUJIaM 6e30MacHOM paboThl B J1a60PaTOPUU IPU
HCI0JIb30BaHUU XUMHUYECKON OCY bl U 060PY/J0BaHUS.

[IpoM3BOAUTb BHIYUCAEHUS 10 XMMUYECKUM YPaBHEHHSIM.

Hcnosib30BaTh NPU BbINOJHEHUH YUYeOHBIX 33/IaHUN TEKCThI Y4eOGHUKA,
crnpaBo4yHble MaTepuabl ([lepuoanyeckyro cuCTEMY XUMUYECKUX
aseMeHTOB /I. U. MeHzeeeBa, TabIuIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMUYECKUH P HAaNpsKeHU N
MeTaJJoB).

Hcnosib30BaTh NpH BBIITOJIHEHUH yUe6OHBIX 3a/laHUH U B ITpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepiKaHusl, CIpaBOYHbIe MaTepHaslbl, pecypcel HTepHETa
10CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroromM

41




Tema 8. BaxxHelIne
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYeckux aseMeHTOoB /l. U. MeHzies1eeBa, CTpoeHHe aTOMOB.
Haxoxgenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
Kasusi). OKCUAbI ¥ TUAPOKCU/bI HATPUS U Kasus. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cucTeEMe XUMUYECKUX
aneMeHTOB /. U. MenpeneeBa. HaxoxzeHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coefUHEHUS
KaJb1us (OKCUA, TUAPOKCHUZ, coH). *2KECTKOCTh BOJBI U CIIOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproandeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHfiesieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCHU/A.

XKeneso: cocras, cBoiicTBa 1 nosy4yeHue. [losoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIeMEHTOB

. U. MeHzesnieeBa, cTpoeHue atoMa. HaxoxzeHue B npupoze.
dusnyeckre U XUMU4ecKUe cBocTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMoOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauiMBaHue NJlaMeHU MOHAMU HaTPHUS U Kalusl.
OkpaluMBaHUe [JlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUE OKCH/Ia KaJIbI[US C BOJOH.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paboThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3ljaMy aJIIOMUHUSA U €ro CIJIaBOB.
AMdoTepHbIe CBOWCTBA THAPOKCH/IA ATFOMUHUS.
KayecTBeHHbIe peaKliMuy HAa MOHBI XkKeJle3a.
[IpakTHYeckre paboOTHI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHUSM XUMHUY€ECKHX PEaKLUL.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHHUH CBONCTB 3JIEMEHTOB-
METaJ/VIOB B IPYMNIAX U UX COeAMHEHHUH C y4€TOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTb PU3HUYECKHE U XMMUYEeCKHe CBOWCTBA NPOCTHIX BELeCTB
METaJlJIOB U UX COeZJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIeH) C olopoi Ha
CXeMy, CIIOCOObI UX MOJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb € MOMOLIbI0 KAYeCTBEHHBIX PeaKIMi MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkenesza (3+), meau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMPOBATh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, 1e/1aTh BbIBO/bI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CiiefoBaTh MpaBUIaM 6€30MacHOUN paboThI B IaGOPaTOPUU TPU
HCII0JIb30BAaHUH XUMUYECKOH NOCYAbl U 060PYAOBAHHS.

[Ipou3BOAUTE BBIYUCIEHUS 110 XUMUYECKUM YPAaBHEHHUSAM.

BoicTpanBaTh pa3BépHyThIe MMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
nHdopMaIHIo U3 yie6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN annapaTt Kypca XMMHU.

Hcnonb30oBaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH U B IIpoliecce
HCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/IepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTEJbHOM KOHCYJIbTAlMH C [1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BelnectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBnble MaTepHaJibl U TEXHOJIOTHUH. BBLU,ECTBH " MaTepuaJibl B
HOBCGAHBBHOﬁ ’KHU3HU YyesioBeKa. XUMUSA U 30pOBbE. besonachHoe
HCII0JIb30BaHHE BeleCTB U XUMHUYECKUX pea}cuuﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax JesTebHOCTH JII/EH,
OCHOBHbI€ BelleCTBA U MaTePUaIbl, IPUMEHsIEMbIe B XKU3HU COBPEMEHHOT'0
YeJsIOBEKa.
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(34) [IpuposiHbIE HCTOYHUKH YTJIEBOLOPOLOB (Yrob, IPUPOAHBIH a3, O6bACHATD yC/10BUSA 6€30MaCHOTO UCI0/Ib30BAHUS BELleCTB U XUMHYECKUX

HedTh), IPOAYKTHI UX IePePABOTKH, UX POJIb B OBITY U peakui B GBITY.

MPOMBILIJIEHHOCTH. AHanM3MpoBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIMIO O BIAUAHUU
OCHOBBI 9K0OJIOTMYECKOH TPaMOTHOCTH. XUMUYECKOE 3arpsi3HeHUe HPOMBILIJIEHHOCTH, CEJIbCKOT0 X0351MCTBa, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKpy»Katollel cpesibl (Ipe/iesibHO JOMyCTUMAast KOHLEHTpaLUs OKpY»Kalollel cpe/ibl.

Belect — [1/1K). YMeTb oKa3blBaTh IEPBYI0 IOMOIb IPU XMMUYECKUX 0K0Tax U OTPaBJIeHUAX.
PoJib XMMUU B pellieHUH 3KOJIOTHYECKUX TPo6aeM.* [IpyHKUMATh y4yacTHe B 06CYKAEHUU MPOGIEM XUMUYECKOH U 3KOJIOTUYECKOU

HaIlpaBJIeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO [TO3UIIUIO [10 Tpo6/ieMe U
npejJjaraTb BO3MOXKHble IyTH eé pelleHus C OIopoi Ha UHPOPMALHIO U3
y4yebHMKA U CIpaBOYHbIe MaTepHaJibl, pecypchbl MHTepHeTa.

[Ipu paspaboTke paboyeill HpPOTrpaMMbl B TEMATHYECKOM ILJIAHUPOBAHUHU [IOJKHBI OBbITh yYTEHbI BO3MOXXHOCTH MWCIIOJIb30BAHUS 3JIEKTPOHHBIX (LHPPOBBIX)
06pa3oBaTe/bHbIX PECYPCOB, SIBJASIOMIMXCA Y4eOHO-METOAUYECKUMH MaTepuajaMu (MyJbTHMeJUMHbIe IPOrpaMMbl, 3JIEKTPOHHbIE Y4YeOHMKM U 3aJaYHUKHY,
3JIEKTPOHHbIE GMOJIMOTEKH, BUPTYaJIbHbIE JTaO0PAaTOPHUH, UTPOBbIE NPOTrPaMMBbl, KOJIJIEKIIMK UPPOBBIX 06pa30BaTeNbHbBIX PECYPCOB), UCHOIb3YEMbIMU /1151 06YUYEeHUS U
BOCHUTAHUSA pPa3JIMYHBIX TPYNIN I0Jb30BaTesel, NMpeACTaBJEHHbIMU B 3JEKTPOHHOM (IUdpOBOM) BHJE M DPeaJU3YIOIIUMH JUJAaKTH4YecKhe Bo3MokHOcCTH HKT,
cojZiep>kaHHe KOTOPbIX COOTBETCTBYeT 3aKOHOAaTe/IbCTBY 06 06pa3oBaHUM.

2-ii BAapHAHT
TEMATHYECKOE IINTAHUPOBAHUE

BTopoit BapuaHT npuMepHOro TEMaTHYECKOTO TUIAHUPOBAHUSI HCHOJB3yeTcs, ecnu oOyuaromuecs ¢ 3[IP momydaror
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepuralia KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOKHOCTb TMPUMEHEHHUS 3HAHUW B Pa3JIMYHBIX YCJIOBUSAX (MEPEHOC 3HAHUM MO aHAJIOTMU OT OOUIUX CBOMCTB
pPa3JIMYHBIX KJIACCOB BEIIECTB K OOMMM M CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEIIECTB), YTO YBEJIMYMUBACT JOJIIO
CaMOCTOSITENIbHOCTU 00YUYarOIIUXCS TPU U3YUYEHUHU HOBBIX TEM.

CoOmromaercst  JOrMKa  M3y4eHHMs]  BELIECTB —  CBOMCTBAa  BEIIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
3JIEKTPOOTPULIATEIIBHOCTBI0, XUMUYECKOM CBS3bI0O U CTPYKTYPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAUIMYECKUX PELIETOK.
(Tembl: cTpoeHMe aToma, CTPOCHHME BEIECTBA, BAXKHEWIIHME NPEACTABUTENIN MPOCTHIX U CIOXKHBIX BEIIECTB, XUMUYECKHUE
peakiun).

WN3MeHeHne miaHupOBaHUs 10 pa3feiaaM U TEMaM COCTOUT B CIEAYIOLIEM:
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- U3y4Y€HUE OCHOBHBIX BOMPOCOB HEOPraHMYECKOW XMMUM OCYIIECTBIACTCS B 8 Kjacce, OOJIbIlie BPEMEHU BBIJEISETCS HA
npuMeHeHue 3HaHuil B 9 kiacce. M3 9 kiacca B 8-i1 mepeHocsaTcsa TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX pPEaKiui',
"INeKTPOJUTHYECKAS JUCCOLMALINS. XUMUYECKUE PEAKIIMMU B pacTBOpax';

- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamibl»y nepen «Hemertanmnamuy, T.K. oOydatonuecs: ¢ 3[1P Gombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 0 CBOMCTBAM U IPUMEHEHMUIO;

- TiepepacrpeiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs M OKpy’Karolas cpena" pacKpblBae€TCs Ha KOHKPETHBIX IpUMeEpax B pazaenax "MeTtajuibl U MX COEIMHEHUs ',
"Hemertamnsl IV-VII rpynmn u ux coegunenus";

- oObenuHEHHE TeM (7aeT OoJibIlle BO3MOXKHOCTEM JIsi MCIOJIb30BAaHHMS CPAaBHEHUSI — CXOACTBA M OTIWYUN; Tema
«Kucnopon» u tema «Bonopon»);

- BblIesieHue OTAenbHBIX TeM (Tema «llepBoHauanbHble TOHATHS 00 OpPraHUYECKUX BelIeCcTBax»). BrijeneHue B
OTJIETbHYIO TEMY, B KadecTBe "OyKBaps MO OPraHMYECKON XMMHUHU'", JAE€T BO3MOXKHOCTb YIUIYOJISITh NOHATHSA: ONpENETICHUS,
KJ1accu(puKanus, OCHOBaHUS I KiIacCU(PUKaUK, HOMEHKIIATypa, 00IL1e CBOMCTBA BEIECTB, CTPYKTYypa BEUIECTBA, COCTABICHHE
dbopmyn no obrieit ¢popMyie U Mo Ha3BaHWIO, Ha3bIBaHUE BellecTBa Mo ¢opmyse. B aTom ciiydae nmporpaMMHbBIA MaTtepuant U3
xapaktepuctuku VA moarpymnmbsl MOKHO JJOHECTH HE (PparMEHTOM KapTHUHBI «OPTaHUYECKUE BEIIECTBa», a KaK 4acTh IIEJIOTO.
Mosxet ObITh BhIZIeTIeHa Tema «[IpakThkym» B KOHIIE IEPBOTO U BTOPOTO I'OI0B 00YUYECHUSI.

TemaTHuyeckoe NVIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/nen, 2 roga o0yueHus)

Tewmbl KonnuecTtBo yacoB B Tom uuncne HaszBanwus pabot
Ha KOHTPOJIbHBIE Ha MpaKTUYECKUe
paboTBhI paboTh!
Paznen «[lepBoHavambHBIE XUMHUECKHE TOHATHS», 149

1. Xwumns — BaxkHas 007IaCTb 4 1 2 IMpakTrnaeckas paborta Nel « JlabopaTopHOEe 000pyHOBaHIE H TIPHEMBI

€CTECTBO3HAHUS U MPAKTUIECKOM oOpareHus ¢ HUM»

JIeSITeTIbHOCTH YeJIOBEeKa. [Ipaktiueckas padora Ne2 «OuncTka 3arpsiI3HEHHOW MOBapeHHOU con”
2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [MpakTryeckas padota Ne3 «I[Ipu3HaKH MPOTEKAHUS XMMHUYECKUX PEAKIIHii»
3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - Konrponshas padora Nel «IlepBoHavansHble XUMUYECKHE TTOHSATHS, XUMUIECKHE

XHMHHA (OpMYIIBI ¥ ypaBHEHUSD» 3aTrPSI3HEHHON ITOBAPEHHON COIIM»
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I

Paznen «Ilepuoanyeckuiil 3aK0H U epuoIuueckas cucreMa xummueckux aneMenToB JI.M. MenneneeBa. Ctpoenue aromMa. Xumudeckasi cBs3b. OKUCIUTEIbHO-BOCCTAHOBHTENbHBIE peakuuny, 154

4.  Crpoenue aToma 7 1 - Kontponbshas pabora Ne2 «Ileproandeckasi cucreMa XUMHYECKUX 3JIEMEHTOB

[lepuoanueckuil 3akoH 1 J .. Menneneesa. CTpoeHHe aToMay

MIepHOIIIECcKas CHCTEMa XUMHIECKHX

anemenToB J[.. MenpeneeBa

5.CtpoeHue BemecTB. XUMUYECKast 8 1 - Kontponbshas padora Ne3 «XumMudeckast CBI3b»

CBSI3b.

OKHCIUTENbHO-BOCCTAHOBUTEbHbIE

peakiuu

Pa3znen «BaxHellye npeCTaBUTENIN HEOPTAHUIECKHUX BEIECTBY, 354

6. Kucnopoa. Bogopon. 14 1 2 [IpakTrueckas paborta Ne4 «IlorydeHne KHCIOpOAa M H3YUEHHUE €TO CBOMCTB»
IIpaktudeckas pabora Ne5 «[lonydeHre BOAOpOia M U3yYCHUE €TO CBOMCTBY
Kontponbshas pabora Ne4 «Kucnopon. Bomopom»

7. Bona. PactBopsl. 5 - 1 [Ipakrudaeckas padora Ne6 «IIpurotoBieHne pacTBOPOB € ONMpeAEIeHHOH
MacCOBOH J10JIel paCTBOPEHHOT'O BEIIECTBAY»

8. Teopust SIEKTPOTUTHUECKOM 5 - -

JICCOIMAIINI

9. Baxkneiimme Kiaccel 11 1 1 Kontponphas pabora Ne5 «OcHOBHBIE KITacChl HEOPTAaHMUYECKUX COCTMHEHHN

HEOPraHWYECKUX COEAMHEHUN [Ipaktudaeckas padora Ne7 «PemeHne 3cKCIepUMEHTANBHBIX 3aa4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX COCTHHEHUID)

Paznen «BeniecTBo 1 XUMHYECKUE peakuumy, 44

10. OcHOBHBIE 32aKOHOMEPHOCTH 4 - -

XUMUYCCKUX peaKL[Plﬁ

9 KJIACC

Tembr

KonnuecTBo yacos

B Tom uucne

Ha KOHTPOJIbHbIE

paboThI

Ha NPaKTUYCCKUE

paboTh

Hasganus padot

Paznen «IloBTOpeHue u yrayOieHne 3HaHNH OCHOBHBIX Pa3leNioB Kypca 8 kiacca «BemiecTBo U XUMHAYeCKHe peakuumy, 10q

[MoBTOpeHne n yrirybneHne 3HaHUH 10 1 2 IMpaxTnaeckas pabota Ne 8 «Peakuny HOHHOTO 0OMeHa»

OCHOBHBIX pa3/IeNoB Kypca § Kiiacca [MpakTuyeckas padota Ne9 «KauecTBeHHbIE peakIlui B paCTBOPE»
KonTtpossHas paboTta Ne 6 «IJeKTpOIUTHYECKAs AUCCOIHAITHSY

Pasnen «MeTauibl M UX COSIUHCHUS», 2049

1. OOmue CBOICTBA METAIIIIOB 4 - -

2.Mertanisl ¥ UX COEAUHEHUS 16 1 1 [pakriueckas padota Nel3 «PemreHne 3KkcriepUMEHTATBHBIX 33124 [0 TEMe

«MeTautbl ¥ UX COCTUHCHUS
KonTtponbshas padora Ne® «MeTtauibny
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Paznen «Hemeramnsl IV-VII rpynn u ux coenunenus», 244

3.00m1as xapakTepucTUKa
xumudeckux 3meMentoB Vila
rpymmsl. ['ajgoreHsl.

4 _

4.001mas xapaKTepucTHKa
XUMHYECKUX d1eMeHTOB Vla
rpymmbsl. Cepa ¥ ee COCTMHCHHUS.

5.00m1as XxapakTepucTUKa
XUMHYECKHX 3JIEMEHTOB Va
rpymnmnsl. A3ot, pocdop U ux
COEMHEHHUSI.

[paktnueckas padota Nel0 «[loxyueHne aMMuaka u U3y4eHHE €T0 CBOWCTBY

6.001mast xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpyHnsl. YTiaepos, KpeMHHH U UX
COEIMHEHHSI.

IMpaxTnyaeckas pabota Nell «[loydeHue yriieKHCIoro ra3a H H3ydeHHe ero CBOHCTB)
IMpaxTnueckas pabota Nel2 «Pemenne SKCiepuMEeHTaIBHBIX 33134 [0 TeMe
«Hemetamnst IV-VII rpynn 1 ux coenuaeHnim»

KontponpHas pabora Ne7 «HemeTamisi»

Paznen «[lepBoHayaspHbIe XMMUYECKHE TOHATHS 00 OPraHHYECKHX BeMecTBax», 104

7. IlepBoHayaIbHBIE XUMHUECKUE
MOHATHSI 00 OPraHUIECKUX
BEIECTBAX

10 -

Paznen «O600menne Matepuana mo Kypey «Heopranuueckast XuMusi», 44

13. Xumus 1 oKpyx)aromas cpeaa.

1 -

14. O6001ICHNE MaTepHaa 1Mo
Kypcy «Heopranudeckasi XumMusi»

3 1

KonTponbsHas pabora Ne9 «rorosas pabora 3a Kypc HEOPraHHIECKOH XUMHI)

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

MpumepHble Tembl,
pacKpbiBalowWwme faHHbIi pasgen
nporpammbil,

M KOMYECTBO 4acos.,
OTBOAMMOE Ha UX U3yueHne

OcHOBHOE coaep)KaHue

OcHOBHble BUAbl AeATeNIbHOCTU
obyuarowmxca

Paznen 1.Ilepeonayaibubie XuMuYeckue nousaTus (14 1)

46




Tema 1. XuMuAaA — BaKHas
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTU4eCKOH JesTeJIbHOCTH
YyeJIOBEKa

(44)

*XvMuA B cucTeMe HayK. Pojb XMMHM B KHU3HHU
yesoBeka.* Tesa u BemecrBa. Pusnyeckue CcBoMCTBa
BemecTB. [lpaBusna  Ge3omacHoro  o6paljeHuss C
BellleCTBAMU M JIabOpaTOPHBIM 060pys0BaHUEM. YucTble
BelllecTBa U CriocoGbl  pasfieleHUss CMecem.
*TloHATHE 0 MeTO/aX I03HAHHUA B XUMHUU.*
JleMoHCTpanumu
1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU OCyAbL. 3. 06pasiibl
BELIECTB.

4. Cnoco6nlI paszjiesieHus cMecelt (UabTpoBaHHUE,
BblIIapHBaHUe, AUCTUIIALHS, XpoMaTorpadus).
JlaGopaTopHble U NpaKTUYeCKHe PaGOThI
JlabopaTopHbIE ONbBITHI:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PassiesieHue cMecH ¢ IOMOLbIO MarHUTa.
[TpakTHYeckue paboThI:

Ne 1. JlaGopaTopHOe 060pyi0BaHHE U IPUEMBI 06palleHHs
C HUM

Ne 2. OuyucTka 3arpsi3HeHHOH I0BapeHHOU cou

CMECH.

PacKpbIBaTh CMbIC/ U3yYaeMbIX IIOHSATHH C IOMOLIbIO IIelarora.

PackpbIBaTh poJib XUMUHU B IPUPO/IE U XU3HU YEJIOBEKA, €€ CBSA3b C PYTMMHU HayKaMH.

Pa3sin4yaTh YUCTbIE BEIECTBA U CMECH; OHOPOHbIE U HEOJHOPO/AHbIE CMECH;

PazinyaTh GpusnvyecKue U XUMHUYeCKHe SIBJIEHUS C OTIOPOH Ha onpejeseHus.

OnpefesiTh NPU3HAKU XUMUYECKHUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

Ciie1oBaTh MPaBUJIaM M10JIb30BAHUS XUMUYECKOH MOCY/I0H U JJabopaTOPHbIM 060PYA0BAHUEM, A
TaK)Xe paBUJIaM 06pallieHUs C XUMUYeCKMMH Bellle-CTBaMH B COOTBETCTBHH C
MHCTPYKLHUSAMH 110 BBIINOJHEHHUIO NPAKTUYECKUX PabOT M0/ KOHTPOJIEM NleJjarora.

[I1aHMpOBaATb U NPOBOAUTb XUMHYECKUH SKCIIEPUMEHT 110 U3yYEHHUI0 U ONMCAHHI0 PU3NYEeCKUX
CBOWCTB BelLeCTB, CIOCO60B pa3/iesieHHs cMecel BelleCTB 110/, PYKOBOJCTBOM IleZjarora c
06CyX/IeHHeM IJIaHa PaboThI.

Hcnonb3oBaTh NpHU BBINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IpOIlecce UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-OMYJIIPHYIO JIMTEPATYPy XUMHUYECKOI0 COJlepP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa o/ pyKoBOJCTBOM NeJjarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HMHPOPMALUIO U3
y4yeOGHHKA U CIPaBOYHBIX MaTEPHUaAJIOB, 'PAMOTHO UCII0/Ib30BATh U3yYEHHbIH NOHATHHHBIHA
anmapar Kypca XMMHH

Tema 2. BemecTBa
U XUMUYecKHe peaKnuu

(74)

AToMBI M MoJIeKy/bl. XMMHUYECKHE 3JIEMEHThl. 3HaKU
(cuMBOJIBI)  XMMHYECKHX OTHOCUTe/IbHASA
aToMHasi Macca. [IpocTble U CI0XHbIe BelecTBa. ATOMHO-
MOJIEKYISIPHOE YYEHHE.

3JIEMEHTOB.

Xumuyeckass ~ ¢opmysa.  BaseHTHOocTh  aTOMOB
XMUMHUYECKHX 3JIEMEHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemecTB.*  OTHOCUTEeNbHAs  MoOJIeKyJisipHass  Macca.

MaccoBas A0JId XUHMHWY€eCKOr'o 3JIieMeHTa B COeJUHEHHH.
dusryeckue W XUMUYECKHe sIBJeHHUs. XHUMHUYecKast
peaknua Hu eé IIPU3HaKH. YpaBHeHI/IH XUMHUYECKUX
peaKl.[Hﬁ. 3aKoH COXpaHE€HHdA MacChbl BellecCTB Tunsl
XHUMHUYECKUX peaKLU/lﬁ (COG,ZLI/IHEHI/IE,

3aMellleHUe, 0OMEH).
*M. B. JIOMOHOCOB — y4E€HBIA-3HIIUKIONEIUCT.*

pa3jioxKeHue,

AemoHcTpauumn

dusnyeckue siBeHUs (pacTUpaHue caxapa B CTYIKE,
KHUIIEHHE U KOH/IeHCalusl BOJbI U T. /1.).

XuMHYeckHe siBJeHUs (TopeHue CBeYH, pa3jioKeHHe
caxapa, B3aUMO/lelICTBUE CEPHON KUCJIOTHI C XJIOPU/I0M

[IprMeHSATb ecTeCTBEHHO-HAy4YHble METO/bI I03HAHUS (B TOM 4YHCJe HabJ/I0ZieHue,
MO/leJIMPOBaHMUe, SKCIIEPUMEHT) U OCHOBHBIE ONlepaliy MbICJIUTENbHOH e TeJIbHOCTH
(cpaBHeHHe, KJIacCUPUKALMS) A1 U3yYEHHUs BEIeCTB U XUMUUECKUX PeaKIMi ¢ onopod Ha
aJITOPUTM UJIM CXEMBI.

PacKkpbIBaTh CMBIC/ U3yYaeMbIX IOHATHH U 3aKOHOB U TPUMEHSITb 3TH NOHATHUSA NIPU ONUCAHUU
CBOWCTB BEILECTB U UX NPeBPALeHHH ¢ 0OITOpOi Ha IJIaH U KJII0YeBbIe CJI0Ba.

PazsinuaTh du3nyecKre U XUMUYeCKHE SBJIEHUS, 06'bSCHATD UX CYIHOCTb C TOUYKH 3pEHUS
aTOMHO-MOJIEKYJIIPHOTO yYEHUS C ONIOPOI Ha ONpe/ie/IeHUs] U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCI0BUSA UX IPOTEKAHUS.

OGBSCHATD CYLIHOCTb PU3NYECKUX U XUMHUYECKUX SIBJIEHUH C TOUYKH 3pEHUs aTOMHO-
MOJIEKYJIIPHOTO YYEHUS C UCI0JIb30BAHHEM BU3ya/IbHOH OMOPBHIL.

KnaccudunnpoBaTh XMMHYECKHE PEAKLIUH (110 YUC/TY U COCTABY pearupyrouux u
06pa3yroLIuXcsl BellleCTB) C ONOPOM Ha CXEMBI.

CocTaBasATb GOPMYJIbI GUHAPHBIX BELECTB 0 BaJEHTHOCTH U ONPeJIeIATh BaJIEGHTHOCTb MO
dbopMysiaM BelleCTB € ONOPOM Ha aJITOPUTM Y4eOHBIX AEUCTBUM.

PaccTaBisATh K03$PUIMEHTHI B ypaBHEHHUAX XUMUYECKUX PEAKIMH C OTIOPOH Ha aITOPUTM
y4e0HBIX IeHCTBUH.

CrneoBaTh NpaBUIaM N0JIb30BAaHUS XUMHUYECKOH OCYZ0HM U 1aGOpaTOPHBIM 060py/I0BaHUEM, A
TaK)Xe MPaBUJIaM 06pallleHHs C BEIeCTBAMHU B COOTBETCTBUHY C UHCTPYKLHUSIMHU 110 BBINTOJTHEHUIO
J1a60paTOPHBIX XMMUYECKUX OIBITOB M0/ KOHTPOJIEM ITeJlarora.

HWcnosib30BaTh NpHY BHINOJHEHUH yUe6OHBIX 33/JaHUH U B ITPOIlecce UCCIe0BaTelbCKON
JlesITeIbHOCTH HayYHO-HOMYJIIPHYIO JINTePaTypy XMMUYECKOT0 COJlepKaHus, CIpa-BoY-Hble
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bapus,

passioxkeHue rufpokcuaa Meau(ll), B3aumoaeiicteue
)KeJle3a C cepoH, B3aMMO/IeCTBHE XKeJjle3a C paCTBOPOM
cosu meau(11)).

OmnbIT, WIJIIOCTPUPYIOLIMH 3aKOH COXPaHEHHUsI MacChl.

Na6opaTtopHble 1 NpaKkTUYecKne paboTbl

Jla6opaTopHbIe ONBITHI:

[IprMepbl GU3HNYECKUX ABIEHUH (TJ1aB/IeHNE BOCKa,
TasiHUe JIbJA).

[IprMepbl XMMHYECKUX sIBJIeHUH (IpoKaIuBaHUe MeAHOH
IPOBOJIOKH, B3aUMOZEHCTBHE MeJla C KUCIOTOH).
Mogieny aTOMOB U MOJIEKY.L.

IIpakTrueckas pabora Ne3. [IpusHaku nmpoTexaHust
XUMHUYECKUX PEaKIHH.

BbiluucneHus

— OTHOCHUTEJIbHOH MOJIEKYJ/IIPHON MacChl BELECTB;

— MacCOBOM JJ0JTM XUMHUYECKOT0 3JIeMeHTa o popmy.ie
coeJUHEHUSA

MaTepuasbl, pecypcbl IHTep-HeTa 1o/ pyKoBOJCTBOM I1€Jjarora.

BricTpauBaTh pa3BEépHyThie NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHHKA U CIIPAaBOYHBIX MAaTEPUAJIOB, TPAMOTHO UCIOJIb30BaTh U3yYEHHBIN MOHATHHHBIN
anmapart Kypca XuMUU

Tema 3. KosimuecTBeHHBIE
OTHoOWeHUs B xumMuH (34)

KosmuectBo BewectBa. MoJsib. MosisipHast Macca. 3akoH
ABoragpo. MoussApHbIE  06BEM ra3oB. PacueThl 1O
XMMHYeckoll  ¢opmysie.  PacueTbl  MaccoBOW 10U
XMMHAYEeCKOro 3JIeMeHTa B COeJAWHEHMH, KOJIM4ecTBa
BellleCTBa, MOJIAPHOM Macchl. PacyéTbl MO XUMHYECKUM
YPaBHEHUAM.

JeMoHcTpayus:

- 06pa3siibl Bell|eCTB KOJIMYeCTBOM OJJMH MOJIb

Beruucienus:

-pacueT o popmyJie ¥ 0 XUMUYECKOMY YPaBHEHUIO

PackpbIBaTh CMbIC/ U3y4aeMbIX HOHATUH U IPUMEHSTh 3TH MTOHATHS, a TaK)Ke U3yYeHHble
3aKOHbI ¥ TEOPHH /1JIs pellleHUs] PAacYETHBIX 33/1a4 C IOMOLIbIO NTeJjarora.

BbI4McIATB MOJIIPHYIO Maccy BellieCTB; KOJIMYeCTBO BellecTBa, 00'bEM rasa, Maccy BellecTBa C
onopoi Ha o6pasel, Ha GOPMYJIbl;

[IpoBOAUTH pacyéThl MO ypaBHEHUAM XUMHUYECKUX PeaKL[Ui ¢ OOpoi Ha o6pasel, arOpuTM
y4eOHBIX 1eHCTBUN: KOJIMYeCTBa, 06'bEMa, MaCcChl BELeCTBA 10 U3BECTHOMY KOJIMYECTRBY,
06'béMy, Macce peareHTOB UJIM IPOJYKTOB PeaKIHH.

BoicTpanBaTb pa3BEépHyThIE MMCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOH Ha HHGOPMALMIO U3
y4e6HHKa U CIPAaBOYHBIX MAaTEPHAJIOB, PAMOTHO HCII0JIb30BaTh U3Y4YE€HHBIH MOHATHHHBINA
anmnapar Kypca XMMHH C TIOMOLIbIO TIeJlarora.

Paspen 3. llepuoaudeckuii 3akoH 4 [lepuoaudeckas cucreMa XuMu4eckux 3jieMeHToB /JI. U. MeHAaeieeBa.
CtpoeHue aTOMOB. XUMHYecKasi CBA3b. OKMC/INTETbHO-BOCCTAHOBUTE/IbHbIE peaknuM (15 )

Tema 4. CtpoeHue atoma.
MepuogunuecKknii 3aKoH 1
Mepuoauueckana cuctema
XUMUYECKUX INEMEHTOB

A. U. MeHgeneesa. (7 4)

[lepBble MONBITKKM  KJACCUOUKAIUU  XUMHYECKHUX
3JieMeHTOB. [loHATHE O Tpynmax CXOJHBIX 3JIEMEHTOB
(eJsiouHBIE U LIEJ0YHO3€eMeJsbHble MeTaJlJbl, TaJoreHsbl,
MHEpPTHble Ta3bl). *JJIeMeHThl, KOTOpble 06pasyoT
aMoTepHbIe OKCUABI U TUAPOKCU/IBL.*

PaCKprBaTb CMBbICJI TIEpUOAUYECKOI0 3aKOHA 10| pyKOBOACTBOM I1efarora.

[loHuMaTh CylleCTBOBaHUe nepuo,quqecxoiz'l 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(I/IBMEHEHI/IB pagnycoB aTOMOB U BJIGKTpOOTpI/ILlaTeIIbHOCTI/I) " UX COE,ELI/IHeHI/II‘/JI oT
IIOJIOXKEHHUA B nepnoguqecxoﬁ CHUCTEeMe U CTPOEHHA aTOMaA C UCII0JIb30OBaHUEM CXeM U Ta6JII/II.L

YcranaBiMBaTh CBSI3b MeXAy I0JIOKEHUEM 3JIeMeHTa B nepuoguqecxoﬁ CUCTeMe U CTpOeHUueM
ero atoma (COCTaB U 3apdan a4pa, 06u_1ee YUCJIO 3JIEKTPOHOB U pacnpenesieHue Ux 1o
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[lepuoanyeckuii 3akoH. [lepuojuyeckass cucrema
XUMUYECKUX 3J71eMEHTOB . U. MeHnpeneeBa.
KopoTkonepuoanass W *aiuHHOmepuogHas*  GopMbl

[lepyonyecKkoi CUCTEMbl XUMHYECKUX 3jeMeHTOB [l
U. MeHnpeneesa. [lepuobl U rpymnnbl. PU3UYECKUNA CMBICT
NOPSAKOBOrO HOMepa, HOMEepoB Iepyuofa U TPy
3JleMeHTa.

Ctpoenue aTomoB. CocTaB aTOMHBIX sjep. *U3oTonbL*
JnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 0060J0YEK AaTOMOB
nepBbix 20 XHMHYECKUX 23JIeMeHTOB [lepuojuyeckoit
A. 1.
XMMHYECKOTO  3JIeMeHTa [0  ero
[lepuoandeckot cucreme /I. U. MeHzeneesa.
W3MEeHeHus pajuyca
MeTaJlJInYeCKUX u

CHACTEMBI MengeneeBa. XapaKkTepuCTHKa

MOJIO)KEHUIO B
*3aKOHOMEpPHOCTH aToOMOB
3JIEMEHTOB,
HeMeTa/UIMYeCKUX CBOWCTB IO TpylNaM M IepHoJaM.
3Havyenue Ilepuoguyeckoro 3akoHa u Ilepuogudeckoit
CHUCTEeMbl XUMHUYECKUX 3JIEMEHTOB AJI PA3BUTHUA HAYKU U

XUMHUYECKUX

npakTuki. [l. U. MeHiesieeB — y4EHbBIN U rpakAaHUH.*
OemoHcTpauuu

KopoTkomneproanas u jyIMHHONEpUoAHasA GOpMbl
[leprognyecKkoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB

. U. MeHpeneeBa.

0O3HaKoMJIeHHE C 06pa3l[aMi META/IJIOB U HEMETAJJIOB.

Na6opaTtopHble U NpakTUYecKkue paboTbl
JlabopaTOPHBIN OMBIT:

BsaumogeiicTBUe THUAPOKCHA LMHKA C pacTBOpaMu
KHCJIOT U Ie049ei

3JIEKTPOHHBIM CJIOSIM) IO 06pasuy.

[IporHosupoBaTh XapaKkTep U3MeHEeHHS CBOMCTB 3JIeMEHTOB U UX COeJUHEeHHUH I10 Ipynnam 1
nepuojam [lepuoanyeckoi cHCTeMBI C TOMOLIBIO NTearora.

XapaKTepH30BaTb XUMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epHUOA0B, Ka/lus, KalbLys 10 UX
nosioxkeHuto B [lepuoguyeckoii cucreme /[l. U. MeHeneeBa.

CieioBaTh MpaBUJIaM 6e30MacHOM paboThl B JJa60PATOPUHU PH UCIOJIb30BAHUU XUMUY€ECKOH
nocy/ibl 1 060pyA0BaHuUs 0] KOHTPOJIEM Ilefiarora.

BoicTpanBaTb pa3BépHyThble NMCbMeHHbIe U yCTHbIE OTBETHI C OIOPOH Ha MHPOPMALIHIO U3
y4eOHHKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHSITUHHbBINA
annapar Kypca XMMHUH 10c/le CTPYKTYPHUPOBAHUS MaTepHaJia C UCII0/1b30BaHHWEM KJIHILIe.

Hcnosib30BaTh NpU BINOJHEHUH YYeOHBIX 33/laHUN TEKCThI y4eGHUKA MOC/Ie
CTPYKTYpPHUPOBAHUs MaTepHaJia, CipaBoYHble MaTepHasbl ([leprogudeckyro cucteMy
XUMHUYecKux ayieMeHTOB /JI. Y. MeH/jes1eeBa, TabM1ly pacCTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coJied B BOJie, 3/IEKTPOXUMHUYECKUH psiJi HAaPsDKeHUH MeTaJslIoB).

HWcnosib30BaTh NpHY BBINOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce UCCeL0BaTeIbCKON
JlesiTeJIbHOCTH HAyYHO-NONYJIIPHYIO JIUTEPATYPY XMMHUUECKOT0 COZlePKaHus, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTEpHETa MOJ PyKOBOACTBOM Ilejjarora

Tema 5. CTpoeHue BelecTB.
XuMnuyeckasi CBsi3b.
OKHCIUTETbHO-
BOCCTAHOBUTEIbHbIE PeaKIUH

(89

XuMuueckass  CBS3b. KoBanentnas  (momspHas U
HEMOJIIPHAs)  CBSI3b.  *DJIEKTPOOTPHUIATEIILHOCTh  aTOMOB
XUMHUYECKHX  DJIEMEHTOB.* HonHas CBS3b. *TUnel
KPUCTAJUTMUECKHX PEILIETOK. ™

CTeneHb OKUCJIEHUSI. OKMCJIMTENBHO-

BOCCTAaHOBUTEJ/IbHbIE peaKIUU. l'[poueccm OKHCJ/IEHHUA U
BOCCTaHOBJIeHUS. OKMCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpauun
OKHUCITUTENbHO-BOCCTAHOBUTEbHBIE PEAKIIH: TOPEHHE,

PackpbIBaTh cMBICT H3y4aeMbIX TOHATUH 0] pyKOBOACTBOM IIelarora.

Onpenenars BUJ XMMUYECKOH CBSI3U B COEJUHEHUHU C UCIIOJIb30BAHUEM CXEM.

Omnpenensars CTENeHb OKUCICHNS] XUMIYECKOTO JIEMEHTa 10 (JOPMYIIe €ro COeTUHEHNS C
HCIIOJIb30BAHUEM AJITOPUTMA.

OmnpenensarTs eMeHT (BEeIECTBO) — OKHUCIHUTEIb U MJIEMEHT (BEIIECTBO) — BOCCTAHOBHTEIb.

OOBSICHATH CYIIHOCTB IPOIIECCOB OKHUCICHUS X BOCCTAaHOBIICHUSL.

CoCTaBIsATh NEKTPOHHBIH OaNaHc ¢ y4ETOM YKCIa OTAAHHBIX M IPUHATHIX AICKTPOHOB.

CocTaBisATh ypaBHEHHE OKHCIUTEILHO-BOCCTAHOBUTEIBHOM peakiuy MO alropuTMy pasbopa
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHOM PEaKIIUH.

HMcnonb30BaTh IpH BHITIOJIHEHUH YUeOHBIX 3aJaHHH TEKCThI YueOHHKa I10CiIe CTPYKTYPUPOBAHHS

MaTtepuaa, CripaBoYHbIe MaTepuasl (IEPUOIUUECKYIO0 CUCTEMY XMMUYECKUX 31eMeHToB /J1. 1.
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PpeaKnun pasjaoKeHus, COCANHEHUA

Menpeneea, TabIHIly paCTBOPUMOCTH KHUCIIOT, OCHOBaHUH U COJIEH B BOJIE, 3JIEKTPOXUMHUYECKUN P
HanpsHKeHUH METaJIoB)

PaspgeJ 2. BaxHejilne npecTaBUTe/ I HEOPraHMYeCKUX BenecTs (35 1)

Tema 6. Kucnopog. Bogopoa.
(14y)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopong —

3JleMeHT U Impoctoe BelecTtBo. O30H. HaxoxzaeHue

KHCI0pOJa B HpuUpose, GU3MYECKUE U XUMHYECKHE

cBOMcTBAa. Peakuuu TOpeHHs HPOCTbIX M CJIOXKHBIX
BellecTB. *TemsoBoil 3ddeKT XUMHUYECKOH peakiuu.*
JK30- M 3HJOTepMHUYECKHEe PeaKIUH, *TepMOXUMHUYECKHE
ypaBHeHHs.* [loHssTHe 06 okcupaax. CnocoGbl MoJydeHHUs
KUCJ0poJa B

IpYMeHeHHue

JIabopaTOpUM W MPOMBIILJIEHHOCTH.
KHCJIOpOJa. KpyroBOpoT KHCJOpoJa B
npupoje. TonnBo: yrosb U MeTaH. 3arpsi3HeHHe BO3/AyXa,
yCUJIEHHE TTAapHUKOBOT0 3¢ deKTa, paspylieHre 030HOBOTO
cJ1051.

Bopopon — npocroe
HaxoxgeHue Bojoposa B mnpupoje, dusnyeckue u
XUMHYeCcKHe CBOWcTBa (Ha HmpuUMepe B3auUMOJEUCTBUS C

3JIEMEHT )4 BelleCTBO.

HEMeTa/UlaMU U OKCHUJAMH METa/lJIOB), NpUMEHEeHHE,
*coco6bl nosydeHus.* [onsaTue o kucaotax KucaoTsl u
COJIH.

JAemoHcTpauumn

BsaumogeiictBue pocdopa, cepnl U Kese3a C KUCI0POAOM
(BO3MOXKHO UCNOJIb30BaHUE BU/IE0OTBITOB).
OnpejesieHUe coJlepKaHUSI KUCJI0pPO/a B BO3JyXe.
OHblTbl, JAEMOHCTPpHUpPYHOILIHeE YCIOBUA BOSBHUKHOBEHHUA U
[peKpalieHNUs TOpeHus.

Na6opatopHble 1 npaKTMyeckne paboTbl

JlabopaTOPHBIN OINBIT:

O3HakoMJIeHHe C 06pa3liaMHi OKCHJOB.

[IpakTHyeckas paboTa:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONUCTB.
IIpakTraeckas pabora Ne5. [Tomydenne Bogopoa 1 n3ydeHne

€ro CBOMCTB.

Borunciaenns

PackpbIBaThb CMBICJ U3y4aeMbIX IOHATHUH U IPUMEHATb 3TH NOHATHA NPH ONHCAHUU CBOUCTB
BellleCTB U UX NpeBpallleHUH € UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIMLIE.

XapaKTepu30BaTh (ONUCHIBATD)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNnuch
COCTaB BO3/yxa, pU3nvYeCcKUe U XU-MUUeCKHUe CBOMCTBA KUCIO0POa, CIIOCOObI €TI0 MOIYYEHHUS,
IpUMeHeHUe 1 3HaueHUe B IPUPO/ie U )KU3HU YesIoBeKa.

CpaBHMBATb peaKlMy FOpeHusl U Me/IJIEHHOI'0 OKHCJIEHUS C IPeiBapUTEbHBIM 06CYyKAEHUEM
napaMeTpOB CPaBHEHHS.

Co6upaTb NpUGOPHI JJIs1 TOJIYyYeHHUs KUCI0poZa (BbITECHEHUEM BOJbI M BO3/yXa).

PacrnosHaBaTb ONBITHBIM yTEM KHUCJI0POJ NOJ KOHTPOJIEM Nlefarora.

Hcnosb30BaTh XMMUYECKYI0 CUMBOJIMKY /ISl COCTaBJIeHUs GOPMYJI BElleCTB, MOJIEKYIAPHbIX
ypaBHeHUH XMMHUYeCKHUX peaKLui C yyacTHeM KUCI0POoJa.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBA3aHHBIX C 3arps3HEHHEM BO3/yXa.

CrepoBaTh npaBu/IaM 6e30MacHOM paboThI B JIabOPAaTOPHU NPU UCIIOJIb30BAaHUN XMMUYECKOH
HOCYy/ibl M1 000PYI0BAHHUS 110/, KOHTPOJIEM ITeZlarora, a Takxe npaBuaM 06palleHus C
rOpIOYHMMH BellleCTBAMH B ObITY.

[InaHMpOBaTh M OCYLIEeCTB/IAThE Ha NPaKTHKe XUMHUYeCKHe S3KCIIepUMEeHTbl, IPOBOJUTh
HabJ1l0/leHus, leJIaTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIIepU-MeHTa 110/, PyKOBO/CTBOM Ilejarora.

Y4yacTBOBaTb B COBMeCTHOH paboTe B rpymIe.
HWcnosnb30oBaTh NpHY BLINOJHEHUH yUeOHBIX 33/laHHH U B IIpoliecce HUccaef0BaTebCKON
JlesITeJIbHOCTH HAyYHO-NONYJIIPHYIO JIMTEPATypPy XMMHUUECKOT0 COZiep>KaHHs, CIPaBOYHbIe
MaTepHasbl, pecypcbl UHTEpHeTa 110J] pyKOBOACTBOM Ieiarora.

BbicTparBaTh pa3BépHyThIe MUCbMEHHbIE U YCTHbIE OTBETHI C 0IIOPOX Ha HHGOPMALUIO U3
y4eOHHKaA U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOH Ha IJIaH, FPAMOTHO UCI0JIb30BaTh U3y4eHHbIN NOHATUIHBIN annapatT Kypca
XUMUU
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— MOJIeKyJIﬂpHOI;‘I MacChbl KHUCJIOpOZa U O30HA Ha
OCHOBAHUU aTOMHOM MacChl XMMUYECKOT'0 3JIeMeHTa

Tema 7. Boga. PacTBopsl.
IloHATHE 06 OCHOBAHMAX

(54)

Boga. Ee cocraB. CTpoeHue. MosiekyJibl. *®u3nyeckue
cBolicTBa BoJbl. Boja kak pacTtBopuTesib.* PacTBOpHI.
*[loHsATHE O PAacCTBOPUMOCTH BellecTB B BoJe. [loHsTHE O
HacChIIeHHbIX U HeHacChlLeHHbIX pacTBopax.* MaccoBas
ol BelllecTBa B pacTBope. PacyeT MaccoBodt [Josu
BelllecTBa B pacTBope (MpoLeHTHAas KOHLIEHTpalus).

*XuMHYecKre CBOMCTBA BO/Ibl (pa3/IoXKeHUE, peaKIuu C
HaTpHeM, OKCU/OM KasbLius, okcuaoM cepbllV [ToHsATHE 06
Posp pacTBOpOB B Ipupojie U B KU3HHU
yesoBeka. KpyroBopoT Bojbl B mpupoje.* 3arps3HeHue

OCHOBAHHUAX.
NpUpOAHbIX BOJ. OXpaHa M 0YUCTKA IPUPOAHBIX BOJ,.

OemoHcTpauuu

JJIEKTPOJIN3 BOJIbl; CHHTE3 BOJbl; B3aUMOJEUCTBHE BO/IbI C
MeTtassiamMu (Na, Ca) (BO3MOXKHO UCIIOJIb30BaHUE
BH/leOMaTepHaIOB).

PacTBopeHUe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTHIO.
UccnenoBaHue pacTBOPOB KUCJ/IOT U IIeJI04Y€H € TOMOIIbIO
MHIUKATOPOB.

Na6opatopHblie U npakTU4eckne pabortbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToB/eHHe PacTBOPOB C ONlpeieIEHHON
MaccoOBOH Jl0J1ell paCTBOPEHHOTO BelllecTBa.

PackpbiBaTh CMBIC/ U3y4aeMbIX TOHATHH ¥ IPUMEHSATh 3TH NOHSATHS NIPY ONUCAHUHU CBOHCTB
BEIlleCTB U UX NpeBpalLieHUH C IOMOIIbIO Iefarora.

XapakTepu30BaTh GU3UUECKHE U XUMUIECKHE CBOUCTBA BO/IbI, €€ POJIb KaK PACTBOPUTEJIS B
NPUPOJHBIX IPOLECCAX C ONOPOH Ha IJIaH U CXEMY.

CoCTaB/IAATh YPaBHEHHUS] XUMUYECKUX PEAKIUHN C yYaCTHUEM BOJbI C OIIOPOM HA CXEMY.

OGBSCHATD CYLHOCTb 3KOJIOTUYECKUX TPO06JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM IPUPOAHBIX BOJ,
CMOCOOBI OUUCTKHU BOZbI OT IPUMECEH, MePhI [0 OXPaHe BOJ OT 3arpsi3HEHUS OCie
[IpeABapUTEJbHOIO CTPYKTYPUPOBAHUA MaTepHraJa.

HJIaHI/IpOBaTb " OCYLIECTBJIATb HAa IPAaKTHKEe XUMHW4YECKHUEe 3KCIIEPHUMEHTDI, IPOBOAUTDH
HabJII0leHus, /ieJ1aTh Bbl-

BO/JbI I10 pe3yJIbTATaAM 3KCIIEPHUMEHTA 110 KOHTPOJIEM IIeJarora, ¢ UCroJib30BaHWEM KJIHIIE.

CienoBaTh NpaBUIaM 6e30MacHON paboThl B JJaGOPATOPUU NPH UCTIOJIb30BAHUHN XUMUYECKON
MOCyZbl U 060PY/1I0BaHUSA 110/, KOHTPOJIEM MeAarora.

[IpOBOAUTD BBIYUC/IEHHUS C IPUMEHEHUEM NOHSATHUS «MaCCOBast 0151 BEIECTBA B PACTBOPE» C
onopoi Ha GopMyJIbL.

VcnoJib30BaTh NpY BINOJHEHUH Y4e6HBIX 3aJaHUH U B IPOLecce UCCIe0BATeNbCKOM
JlesITeJIbHOCTH Hay4HO-NONMYJISIPHYIO JIUTEPATyPy XUMHUUECKOT0 COZlepXKaHUsl, CIPaBOYHbIe
MaTepHaJbl, pecypchbl MHTepHeTa 1oJ, pyKoBOCTBOM MeAarora.

BbicTpauBaTh pa3BEépHYThle MUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOil Ha HHOpPMaLHIO U3
y4eGHHKa U CIIPaBOYHbIX MAaTEPHaJIOB, TPAMOTHO UCI0JIb30BaTh U3y4eHHbIA MOHATHIHBIHA
amnmapaTt Kypca XMMHUH N0cJie IPeJBapUTENbHOr0 CTPYKTYPUPOBAHHUS MaTepHaa.

Tema 8. Jj1IeKTpoIuTHYECKas
Auccouuanus. XuMru4ecKue
peakuuu B pacTBopax

(54)

Teopust 3JIEKTPOJIUTHUECKOM JTIUCCOITUAIINH.
ONeKTponuTHYecKass ~ AWUCCONHANMA.  OJEKTPOIUTHl |
HEAJIEKTPOJIMTHI. Karuonsti, AQHUOHBI. *MexaHn3m

aucconuany BEHIECTB € Pas3siIMYHbIMU BUAAMHU XHAMHYECKON
cBsa3u. [loHsATHE OCTEIIeHH ,III/ICCOIII/IaHI/II/I.* CuIbHEIE U cl1a0bIe
SJICKTPOJIUTHIL.

Peakmun moHHOTO obmeHa. YcimoBus NMPOTECKaHUA peaKHI/Iﬁ
HOHHOTO 00MeHa 1o xoHma. IlomHbIe B coxpaméHHme HOHHBIC

ypaBHEeHUS peakuui. XHMMHYECKHE CBOMICTBa  KHCIOT,

OCHOBaHWI W COJed B CBeT€ MpEACTaBICHHH 00

PackppIBaTh CMbIC/ HU3yYyaeMbIX IOHATHH, a TAKXKe CMBICJ TEOPHUHU 3JIEKTPOJIUTHYECKON
JIUCCOLIMALIMU C OIIOPOH Ha CXEMBI.

OGbsACHATb NPUYUHBI 3JIEKTPONPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO NT€Jjarora.
CocCTaBJIITb YpaBHEHUS AUCCOLMALIMHU KUCJIOT, {eJI0Yel U coJieH, OJIHbIE U COKpALEHHbIE
HMOHHbIE YPaBHEHHS XUMHUYECKUX peaKI[ui HOHHOI0 0GMeHa.

[11aHMpPOBATE M OCYIIECTB/IATE HA MPAaKTHKe XUMUYeCKHe IKCIIepUMEHThI, TIPOBOAUTH
HabJII0ZIeHus, ZieJIaTh BBIBO/IBI 10 pe3yJibTaTaM dKCIepUMeHTa Moc/e MpeJBapUTeTbHON
paGoThL

CienoBaTh NpaBUIaM 6e30MacHON paboThI B JIJAGOPATOPUU NPH UCIIOJIb30BAHUHN XUMUYECKON
1oCy/ibl ¥ 060pyA0BaHUS 0] KOHTPOJIEM Ilefiarora.
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INEKTPOIUTUIECKOH Juccoranuy. KadecTBeHHBIE peakinu
Ha KaTHOHBI ¥ aHWOHBI: HOHBI XJIOPWA-, OpOMHI-, HOIVI-,
cynedar-, docdar-
THIPOKCHI-UOHBI, KaTHOHBI aMMOHMS, MarHus, KaibIus,

KapOOHAT-,  CHJIHMKAT-, AHHOHBI,

amoMuHus, xenesa (2+) wm  (3+), memm (2+), UUHKa,
HPHUCYTCTBYIOLIKE B BOJHBIX PAaCTBOPaX.

JleMoHCTpanumu

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbITHI, WITIOCTPUPYIOLME NPU3HAKH IPOTEKAHUS
peakL Ui HOHHOTO 06MeHa.

JlaGopaTopHble U NPaKTUYeCKHe

pa6oThbl

JlabopaTOpPHBIH OMBIT:

Peakjuy HOHHOT'0 06MeHa B pacTBOpax 3JIeEKTPOJIUTOB:
cysabdara meau(Il) u ménoun, kap6oHaTa HATPUS U
COJITHOHM KUCJIOTBI, peaKius HeUTpalu3aluu Mexay
I'MIPOKCHU/IOM KaJIUsl U COJITHOH KHUC/IOTOM.
Borunciiennsa

— 110 YpaBHEHHUSIM XUMUYECKUX peaKLUi

[IpoM3BOAUTb BBIYUCIEHHS 10 XMMUYECKUM YPaBHEHHSIM.

BricTpauBaTh pa3BEépHyThiE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHHKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCN0JIb30BaTh U3yYEHHbIN MOHSATUHHBINA
anmapaTt Kypca XMMHUU [10CJIe NPe/BapUTENbHOTO CTPYKTYPUPOBAHUS MaTepraJa.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCCleJ0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-IOMYJIAPHYIO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl MHTepHeTa rmocjie KOHCY/IbTalUHU C 1eJaroroMm

Tema 9. OCHOBHbIE KJIaCChl
HeopraHn4yecKux
coelUHEHU

(114)

Knaccudukanus HeopraHU4eCcKUX COeAMHEHUH.

Oxkcufibl: cocTas, kaaccudukanus (*oCHOBHbIE,
KHUCJIOTHBIE, aMOTEPHBIE, HECOJIe06pasyoLe Ha
npuMepe oKcuAa yriaepoja |l u okenga asora 11*),
HOMeHKJaTypa *[losyyeHue* 1 XUMUYECKHe CBOMCTBA
OKCH/I0B (B3aMMO/IeHCTBHE C BOJOH, KUCIOTAMH,
11eJ104aMH).

OcHOBaHHUSA: COCTaB, KJIaccupuKanus (1e0494 U
HepacTBOpPHMbIe OCHOBAHHs), HOMEHKJ/IATypa, u3ndecKre
Y XUMUYeCKHe CBOMCTBA (B3aUMO/IENCTBHE C OKCUAAMU
HeMeTaJlJIOB, KUCJIOTaMH, COJISIMU), *CITOCOOBI NTOJIy4YyeH s ™
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKJIATypa,
dusnveckre U XUMHYECKHE CBOMCTBA (B3aUMO/IeICTBHE C
MeTaJlJlaMH{, OCHOBHBIMU OKCH/IAaMH, OCHOBaHHUSMH,
COJISIMH Ha IPUMePE COJITHON U CEPHOU KHUCJIOT),
*croco6bl MoJIydeHUs.* Psil akTHBHOCTH MeTaJlJIOB.

Couu (cpeZiHME): HOMEHKJIATYPa, CIOCO6BI MOJTyYeH s,
B3aMMO/IeHCTBHE COJIEH C MeTa/lJIaMH, KUCJIOTaMH,
I[eJI09aMH U COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJIAaCCAMU HEOPraHUYeCKUX
coeguHeHul. [eHeTHYeckue psabl. [loHsATHE 06
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OmnpeeneHne OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCIMHEHUH 110 MIabI0Hy.

CocraBiieHHE CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPTraHWYECKUX COCIMHEHUM Ha OCHOBE
OIpeIeNICHHUS.

Cocrasienre GpopMy OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COSANHEHHH U Ha3bIBaHUE UX IO
MEXXlyHapOJIHOU M TPUBUAIBHON HOMEHKIIATYpe C HCIIOJIb30BAaHUEM ONPECICHHS 1 TaOIHIbI
PacTBOPUMOCTH.

KrnaccuduiupoBanne n3yqaeMbIX BEIIECTB MO COCTABY U C80LCHEaM C ONIOPOH Ha OTIPEAeNeHNs,
CXEeMBI ¥ TaOJIHITy PaCTBOPUMOCTH.

CocraBienne TaOIUIbI TEHETHIECKUX PSIJOB U CXeMbI «[ eHeTHueckast B3aMMOCBSA3b OCHOBHBIX
KIIACCOB HEOPTaHWIECKHUX COSIMHEHMIN» O] PyKOBOACTBOM IEIarora.

[Iporuo3upoBaHue CBOWCTB BELIECTB HA OCHOBE OOIINX XUMHUUYECKUX CBOMCTB M3YUEHHBIX KJIACCOB,
IpYII BEUIECTB, K KOTOPhIM OHU OTHOCATCS C UCIOJIb30BaHUEM cXeMbl «I eHeTnueckasi B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAMHEHUII» N0/l pyKOBOJICTBOM IIe/larora.

CocraBiieHHE MOJIEKYJISIPHBIX YPaBHEHUH peakuii, WUTIOCTPUPYIOLIUX XMMUYECKUE CBOUCTBA
H3y9IEeHHBIX KJIACCOB U CNOCOObI NONYYeHUs BEIIECTB H3yIEHHBIX KJIaCCOB, TPYIII, a TaKKe
TIOATBEPKAAIOIINX TeHETHUECKYTIO B3aMOCBSI3b MEX/[y HUMH, C OIIOpOH Ha BepOATBHYIO CXEMY B
Ka4eCTBE 3PUTEILHON OTIOPHI.

CocraBieHHe MOJIEKYSIPHBIX YPaBHEHUH PEakIuii 0 CXeMaM ¢ IPeBAPUTEIEHBIM 00CYKICHUEM
BBIOOPA pearupyroLux BELIIeCTB.

Brrayucnenue no ypaBHEHUAM XUMUYECKUX PEAKIMi KoJMyecTBa, 00bEMa, MacChl BEIIECTBA 110
KOJIMYECTBY, 00BEMY, Macce peareHTOB WIN MPOLYKTOB PEaKIHHU 110 AITOPHUTMY.

[TnanupoBaHue U OCYLIECTBICHHE HA MPAKTHKE XMMHYECKOT0 SKCIIEPUMEHTA U HAOIIOJCHHS 10T




*aM}OoTepHbIX THAPOKCHAAX (Ha MpUMepe IUHKA U
QJIIDMUHUSA): XMMUYECKHUE CBOMCTBA B3aUMOLENCTBUE C
KHMCJIO0TaMH U 1eJI09aMH, Pa3JIoKeHHe IPYU HarpeBaHUuU.*

[emoHcTpauum

O6pasibl HeOpraHMYeCKUX BeIleCTB Pa3IMYHbIX KJIaCCOB.
B3auMmozelicTBre pacTBOpa CEpHON KUC/IOThI C OKCUZ,0M
menu(11).

Peakuus HeHTpanusanuu.

BriTecHeHHe 0JHOr0O MeTaJljla APYTUM U3 pacTBOpa COJIU.

NabopaTopHble 1 NpaKkTUYecKkne paboTbl
JlabopaTOpHbIE OMbITHI:

B3anMozielicTBHe KHCJIOT C MeTa/IaMHU.

[losryueHHEe HEpPaCTBOPUMBIX OCHOBAaHUH.
B3auMozelicTBHe HepaCTBOPUMBIX OCHOBaHUMU €
KUCJ0TaMHU.

Paznoxenue rugpokcuaa Menu(1l) npu HarpeBaHUH.
[IpakTHyeckas pabora:

Ne 7. PelieHue akcliepuMeHTaJIbHbIX 3a/a4 110 TeMe
«OCHOBHbIE KJIaCCbl HEOPTaHUYECKUX COeJUHEHUI».

BbluncneHusn
— I10 YPaBHEHUAM XUMHYECKUX peaKum?I

PYKOBOJCTBOM yUYHUTEIS.
DopMyIHpoBaHHE BBIBOJOB 10 pe3yIbTaTaM AKCIIEPUMEHTA C HCIIO0JIb30BAHUEM OIOPHBIX CIIOB.
®opmynrpoBaHUE C HOMOIIBIO IEJ[arora 1 BEIIOJIHSHUE MpaBmII Oe30macHoi paboTH! B labopaTopun
TIPY UCTIONb30BaHUH XUMUYECKOH OCYIBI M 000PYIOBAHHS.

Hcnionb30BaHue NpH BBINOIHEHUH YUeOHBIX 3a0aHHUI U B POLIECCE UCCIIEN0BATENbCKOM A TeNbHOCTH
HaYYHO-IIOMYJISIPHOM JTUTEPATYPbl XUMUUECKOTO COAEP KAHMUs, CTIPABOYHBIE MaTEPUATIbI, PECYPCHI
HntepHeTa, ocymiecTBIeHHE BIOOpa MO PyKOBOJICTBOM HACTaBHHUKA.

BricTpanBanue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C ONOPOil Ha MHGOPMALIUIO U3
y4eOHHKA U CIIPAaBOYHBIX MaTePUaOB, TPAMOTHOE HCIIOJIb30BAaHNE N3YIEHHOTO IIOHATHITHOTO
anmapara Kypca XMMHUH C UCIIOIb30BaHIEM IUIaHA, OTIOPHEIX CJIOB, alTOPUTMAa.

Pasaen 3. Bew,ecTso U XMMUYECKUE

peakuum, 4y

Tema 10. Xumunueckme peakumu.
OCHOBHble 3aKOHOMEPHOCTH
XMMUYECKUX peaKuuii (4u)

*TloHATHE O CKOPOCTH XMMHUYECKOW peakiuu. DakTopsl,
BIIMSIONINE HA CKOPOCTh XUMHUYECKOH peakimu. [loHsATHE O
TOMOTCHHBIX M TETEPOTeHHBIX peakiuax. [loHatHe o006
OOpaTUMBIX W HEOOPATHUMBIX XHUMHYECKUX PEaKIHsX.
[MonstHe o0  XuMHYeCKOM paBHOBecuu. CwmelieHue
XHUMHYECKOTO paBHOBecHs. (DakToOpbl, BIHAONIMEC HA
CKOPOCTh XUMHYECKOM PEaKIMU U MOJOKECHUE XUMHIECCKOTO
paBHOBecus. Kiaccudukanuss XUMHYECKHX PpEaKIMid 10
pa3HBIM OCHOBAHUSIM. ™

PackpbIBaTh CMBICI M3Y4aeMBbIX TIOHATHH ¥ IPUMEHATH TH MOHSTHUS PH ONTMCAHUY CBOICTB BEILECTB U
UX IpeBpaIleHuH.
KiraccuduimpoBats XMMHYECKHE PEAKLIUH 110 Pa3IMIHBIM MIPU3HAKAM.

Y cTaHaBNIMBATH 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEaKIMU OT Pa3IMuHbIX (JaKTOPOB IO
PYKOBOJICTBOM YYHTEJI.

[TpOrHO3MPOBATH BO3MOXKHOCTH MPOTEKAHHSI XMMUYECKUX MPEBPAICHHI B Pa3IMYHbIX YCIOBHAX MOCIE
MpeaBapUTEILHON pabOTHI.

Dripenenstb OKHCIUTENh U BOcCTaHOBUTEND B OBP.

CocTaBnsATh 31EKTPOHHBIN GallaHC peakIyy.

[IpOM3BOUTE BBIYKMCIICHNUS 10 XUMUYECKUM YPaBHEHUSIM 110 aITOPUTMY.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OIIOPO Ha HH(POPMALUIO U3 y4eOHHKA 1
CIIpaBOYHBIX MaTCPHUAJIOB, 'PaMOTHO HUCIIOJIB30BaTh MSyLleHHin'I MMOHSITHHHBIN arrapar Kypca XuMnunu
HOCJIe MPEeIBAPUTENILHOTO CTPYKTYPHPOBAHHUS MaTepHaa.

Hcronb30BaTh NP BBITIOJIHCHUH YYEOHBIX 3a1aHUI U B IPOIIECCE UCCIEI0BATEILCKOM AESTEIBHOCTH
HayYHO-TIONYJISIPHYIO JIUTEPATyPy XUMHYECKOTO COACPIKAHUSI, CIIPABOYHbBIC MaTEPHAIIBI, PECYPCHI
NHTepHeTa 1mociie KOHCYJIBTAIUH C TIeIaroroM.

PacKpbIBaTh CMBICI N3y4aeMbIX MTOHATHUI, a TAKXKE CMBICI TEOPUH DICKTPOIUTHYESCKON THCCOLMAIINY C

OTIOPOH Ha CXEMBI.
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DOBSACHAT TPUYMHBI AIEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MIeJarora.

CocTaBiATh ypaBHEHNS AUCCONUAIINH KHCIIOT, IIEI0YeH U COJICH, ITOTHBIE U COKPAIEHHEIE HOHHBIE
YpaBHEHUS] XMMHYECKUX PEaKIMii HOHHOTO OOMeHa.

[[TaHMPOBATh M OCYHIECTBIATH Ha MPAKTHKE XUMHIECKHE SKCIIEPUMEHTEL, IPOBOANTE HAOTIOCHHYS,
JieNaTh BBIBOABI 110 Pe3yJIbTaTaM SKCIEPUMEHTA I10CNIe NPEABAPUTEIbHOH paGOTEI.

CrenoBats npaBuiaM 6e30macHOi paboTHI B 1aOOPAaTOPUH MIPH UCIIOIB30BAHHH XUMHYECKOI MOCY Bl
000pyI0BaHHs 10J] KOHTPOJIEM IIe/Iarora.

[IpOH3BOAUTH BBIYMCIICHUS 10 XUMHYECKAM YPAaBHCHUSM.

BricTpanBaTh pa3BEPHYTHIE MICEMEHHBIE M YCTHBIE OTBETHI C OIIOPOH Ha HH(POPMALIIO U3 ydeOHNKa 1
CIPaBOYHBIX MAaTEPHAIOB, TPAMOTHO MCIOJIB30BaTh N3YUSHHBII MOHSATHHHBIH anmapar Kypca XUMUR
HOCJIe TIPeIBAPUTEIILHOTO CTPYKTYPHUPOBAHMS MaTepHala.

Hcnionp30Bath Ipy BEIITOTHEHUH YIEOHBIX 3a/IaHUH U B TIPOIIECCE HCCIIEJ0BATEIILCKOH IS TEIFHOCTH
Hay4YHO-TIONYJISIPHYIO JIUTEPATyPy XUMHYECKOTO COJEPIKAHUS, CIPABOYHbBIC MaTEPHAIIBI, PECYPChI
HHTepHeTa 1ocie KOHCYJIbTAIMH C IIearoroM

9 KUIIACC

(2 4 B HEmemM10, Bcero 68 u)

MpumepHble Tembl,
pacKpbiBaloLwMe faHHbI pa3gen
nporpammbl,

M KOIMYEeCTBO Yacos, oTBOAMMOe
Ha UX usyyeHue

OCHOBHOE cofep)KaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspeu 1. BemecTBo ¥ XuMuyeckue peaknuu (104)
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IloBTOpEHUeE M yriy6/1eHue
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(104)

Iepronnuecknii 3axoH. [lepnoaudeckas cucreMa XMMHYECKAX
anementos JI. . MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHUH CBOICTB XUMHYECKIX
9JIEMEHTOB IEPBEIX TPEX MEPHUOIOB, KNS, KBNS U UX
COEIMHEHUH B COOTBETCTBUU C TOJIOKEHHEM 3JIEMEHTOB B
MEePHOJIUIECKON CHCTEME U CTPOSHHEM HX aTOMOB.
Krnaccuduxarys 1 HOMEHKIATypa HEOPraHUIECKHUX BEILIECTB
(MexIyHapoaHas U TpHUBHANbHAsH). XUMHYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3JIMIHBIM KJIaccaM
HEOpPTraHWYECKHUX COeqUHEeHUH. [ eneTnueckas cBsi3b
HEOPraHWIECKHX BEIECTB.

CrpoeHne BemecTa: BUbI XHMUYECKON CBSI3U U THUITBI
KPHCTAJUIMIECKUX PEMIETOK. *3aBUCHMOCTh CBOWCTB BEIIECTB
OT UX CTPOCHHUS. >

XUMHYeCcKHe peakyi. KIacCH(PUKAINSI XUMHUIECKUX PeaKIui
0 Pa3JIMYHBIM OCHOBAHHMSIM.

Teopust 37EKTPOIUTHICCKOH TUCCOIUALUH

JleMoHCTpanum

1. Mope/iM KpUCTa/IJIMYeCKUX PellETOK HeOpraHu4ecKkux
BeLIEeCTB.

2. Kopotkonepuoanas 1 JIIHHHOIEPUOAHAS (HOPMBI
Tlepronnueckoii CHCTEMbI XUMUYECKHX AJIEMEHTOB

J. . MenneneeBa

IIpaktuaeckas pabora Ne8 «Peakunu HOHHOTO OOMEHay
IIpaktnaeckas pabora Ne 9 «KauecTBeHHBIE peaKIK Ha HOHBI
B pacTBope".

KontponbHas padota Ne6 «DeKTpOoTUTHIECKAS TUCCOUAIINS

XapakTepU30BaTb XMMHYeCKHe 3JIeMeHThI IepBbIX TPEX IePHUO0B, Kaaus U KaJbLHA 10 UX
nosioxkeHuto B [lepuoguyeckoii cucteme /[l. U. MeH/iesieeBa ¢ OOpoOY Ha aJITOPUTM.

KnaccuduuupoBaTh 1 HasblBaTh HEOPraHUYeCKHe BellleCTBa U3y4eHHbIX KJIACCOB C ONOPOM Ha
cxeMy, TabJIMIy paCTBOPHUMOCTH.

OnuceIBaTh 061Me XUMHUYeCKHe CBOWCTBA BEIECTB pa3/IMYHBIX KJIACCOB, O TBEPK/AATh
CBOMCTBA NpUMepaMH MOJIEKYISIPHBIX YpaBHEHUHM XUMHUYECKHX PeaKLMi € OIOpOH Ha CXeMy.

OnpenensaTb BUA XUMUYECKOM CBA3HU U THUI KPUCTAJIMYECKOH pelIéTKY BellleCTBa C OTOPOM Ha
CXeMy.

[IporHosupoBaTh CBOWCTBA BellleCTB B 3aBUCUMOCTH OT UX CTPOEHHUS N0CJIe Npe/iBApUTETbHOTO
pasbopa.

BricTpauBaTh pasBépHyTble NMCbMEHHbIE U YCTHBIE OTBETHI C ONOPOM Ha
MH$OpMaIHIO U3 yiebHMKA U CTIPAaBOYHbBIX MAaTEpPHAJIOB, FPAMOTHO UCI0JIb30BaTh U3Y4eHHbIN
NOHATUHHBIN aNNapaT Kypca XUMHUHU.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITPOLiecCe HCCIej0BaTeIbCKON
JlesITeJIbHOCTH HAay4YHO-NONYJIIPHYIO JIMTEPATypPy XMMHUUECKOT0 COZep>KaHHs, CIPaBOYHbIE
MaTepHasbl, pecypcbl UHTepHeTa noJ pyKOBOACTBOM Nejarora.

PackpbIBaTh CMBICT TEOPHHU MEKTPOIUTHIECKOI aucconuanuy. OOBSICHATS IPUINHBI

3JIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB;

CocraBiATh ypaBHEHUs JUCCOLUALMY KUCIOT U IEJIOUEH, TIOJIHBIC U COKPALIEHHbIC XMMUYECKHUE

YPaBHEHUSI XUMHIECKHUX PEaKIMii HOHHOTO OOMeHa.

Pa3aen 3. HemeTasibl

U UX cOeAUHeHus (24 4)

Tema 3. O6mas
XapaKTepuCTUKA
XUMHYECKHUX 3/1eMeHTOB VIIA-
rpynmnsl. 'asioresst

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0c06eHHOCTH
CTPOEeHUsI AaTOMOB 3TUX 3JIEMEHTOB, XapaKTepHbIe JIJIsI HUX
cTeneHu okuciaeHus. CTpoeHre U U3nyecKre CBONCTBA
IPOCTHIX BEIeCTB — rajoreHoB. XMMUYeCKHe CBOMCTBA Ha
npuMepe xjiopa (B3anMoeHCTBYE C MeTaJ/UIaMH,
HeMeTaJUIaMH - BOZOPO/IOM U KHCJIOPOZOM, *1iesiouaMu™).
XnopoBogopoJ. CosisiHasA KMCJI0Ta, XMMUYeCKHe CBOMCTBA,
*noJsiydyeHue*, npruMeHeHue. KadyecTBeHHbIe peaKkIiuy Ha
rajJioreHu/i-MoHbI. */leficTBHeE XJI0pa U XJIOPOBOIOPO/ia HA
OpraHu3M 4YesioBeKa.* BakHeH1IMe XJI0pUABI U UX

O6BSACHATD 061[He 3aKOHOMEPHOCTH B U3MEeHEeHUH CBOWCTB HEMETAJIJIOB U UX COeIMHEHUH B
npejiesiaXx MaJibIX IEPUO/IOB U TVIABHBIX MOArpym [lepruoanieckol CHCTEMbI XUMHUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHUS UX aTOMOB C UCIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3NYECKHE U XUMHUYECKHe CBOHCTBA MPOCTHIX BEIeCTB raJIoTeHoB (Ha
NpUMepe XJI0pa) U CJI0KHBIX BENIECTB (XJI0POBO/I0PO/Ia, XJIOPH/Ia HATPHS ), CIOCOOBI UX
MoJIy4eHUs], IpUMeHeHe ¥ 3HaYeHHe B IPUPO/JIe U XKU3HU YesIoBeKa Mocje
CTPYKTYpPUPOBAHUS MaTepUasa.

OnpeieIITh TAJIOTEHU/-MOHBI B PACTBOPE C UCIIOJIb30BaHUEM Ta6JIUIbI "XapaKTepHbIe
peakIuy Ha aHUOHBI".

[I1aHUpPOBATH U OCYIIECTBJIATH HA MPAKTUKE XUMHYECKHE 3KCIIEPUMEHTHI, POBOJUTh
HaG6JII0/IeHYs], /IeJIaTh BBIBO/IbI 110 pe3yJibTaTaM 3KCIIepUMeHTa M0cJie TpeiBapUTETbHON
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HaXO0X/IeHHE B IPUPOJIE.

JleMOHCTpanuu

BuzneomaTtepuasbl: rajoreHbl ¥ UX COeJUHEHHUS.
O6pasubl XJI0PUAOB.

JlaGopaTopHble U NpaKTHYeCKUe paGoThl
JlaGopaTOpPHBIH OMNBIT:

Pacno3HaBaHue x/10pU/-UOHOB.

paboThIL.

CiiefoBaTh MpaBUIaM 6€30MacCHOUN paboThl B 1a60PATOPUU TPH UCI0JIb30BAaHUH XUMHUYECKON
HOCYy/ibl M 060PYy10BaHHUsI 10/, PYKOBO/ICTBOM Ile/larora.

BricTpauBaTh pa3BEépHYThHIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MHPOPMALUIO U3
y4yeOGHHUKa U CIIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HCII0/1b30BaTh U3y4YeHHbIH NOHATHHHBIHA
anmaparT Kypca XHMHH.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCClej0BaTeIbCKON
JlesITe/IbHOCTH Hay4YHO-TOMYJIAPHYO JIMTePATyPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3/1eMeHTOB VIA-
rpynnbl. Cepa u eé
coeauHeHus (5 4)

061as XapakTepUCTHUKA 3/1eMeHTOB VIA-rpymnmsl.
OcobeHHOCTH CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble OJid HUX CTeIeHU OKUCJIEHUA. CTpOEHl/Ie u
¢$u3nYecKre CBOMCTBA MPOCTHIX BEIECTB — KUCJI0POJA U
cepsl.

AnnoTponHble MOAUPHUKALMY KUCIOPOAA U CEPBI.
XuMuyeckue cBorcTBa ceprl. CEpoBOJIOPO/, CTPOEHHE,
¢du3nyecKre U XUMHYECKHe CBOMCTBA (KUCJIOTHbIE U
BOCCTaHOBUTE/IbHBIE). OKCH/ABI CEPbI KaK Npe/iCTaBUTEN
KHMCJIOTHBIX OKCHI0B. CepHas KUC/I0Ta, pU3nudecKkue

Y XMMU4YeCcKHe CBOHCTBA (0611Me KaKk Npe/CTaBUTE s
KJIacca KUCJIOT U cienupuyecKue), mpuMeHeHHe.
CepHHuCTasA KUC/IOTA.

*XUMHYecKHe peaKluy, JieXallle B OCHOBe
IPOMBILIJIEHHOTO C110co6a MoJIy4YeHUs1 CEpHON KUCIOThL*
CoJti cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLysl Ha
cysibdaT-uoH.

Haxox/JieHue cepbl U eé coeJUHEHUH B IpUpPO/Je.
*XUMHYecKoe 3arpsi3HEHHEe OKPYKarolel cpefibl
COeIMHEHUAMHU CepPbl (KI/ICJIOTHbIe AO0XIH, 3arpA3HEeHHe
BO3/lyXa U BOJIOEMOB), CITIOCOGHI €T0 MpeJ0TBpalleHus.*

JleMoHCcTpanum

Kosneknuu (BuseomMaTepuasbl): cepa U eé coeJUHEHUS.
O6yrsiMBaHMe caxapa Mo, JecTBUeM
KOHLIEHTPUPOBAHHOW CEPHOMN KUCIOTHI.

JlabopaTopHble U IpaKTU4YeCKHe paGoThl
JlabopaToOpHbIE ONbBITHI:

O6HapyxeHUe cyibPaT-UOHOB.

BsaumozelicTBre pa3baBaeHHONW CEPHOM KUCIOThI C
IIMHKOM. BeryucieHusA

TI0 YPaBHEHUSAM XMMHUYECKUX PEaKIHii;

OGBSCHATH 0611I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J1eMeHTOB VIA-rpynnel u ux
coeMHEeHUH
C Y4ETOM CTPOEHUS UX aTOMOB C 0IIOPOH Ha cxeMy "Hi3MeHeHUe paiyCcoOB B MOArpynmnax’.
XapakTepusoBaTb pU3UYECKHE
Y XMMU4YeCKHe CBOWCTBA POCTOrO BellleCTBA Cephl U eé coeJUHEHUH (CepoBOIOPO/1a, OKCH/IOB
cepbl, CEPHOM KHUCJIOTBI, CYJIb}HATOB), CHOCOOBI UX NOJIyYeHUs], IPUMEHEHNE U 3HaYeHHe
B IIPUPO/ie U )KU3HHU YesIOBeKa C ONIOPOH Ha CXeMy U IJIaH.

OnpefiessiTh HaIM4YKe Cy1bdaT-UOHOB B PaCTBOPE.

OGBACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C TepepaboTKOMN coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHUsl MaTepHana.

[11aHMpoBaTh U OCYIIECTBAATD Ha IPAKTHKe XMMUYeCKHe 3KCIIePUMEHThI, TIPOBOJUTb
HabJII0/leHus, [1e/1aTh BbIBO/bI 10 pe3yJibTaTaM 3KCIepUMeHTa.

CrnepoBaThb npaBu/iaM 6e300acHON paGoThl B 1aG0paTOPUH NPH UCIOJIb30BAHUY XUMUYECKOH
HOCyZAbl U 060pPYA0BaHUSA 10]] PYKOBOJCTBOM IleZiarora.

[Ipon3BOANTE BBIYMCIEHUS 10 XUMUYECKUM YPAaBHEHHUSIM 10 aJITOPUTMY.

Hcnosib30BaTh NpH BBINMOJHEHUH YYeOHbIX 3alaHUH TEKCThI yue6HUKA, CIpaBOYHbIe
MaTepHasbl ([lepuouiecKyro CHCTEMY XUMUYECKUX 31eMeHTOB /[l. Y. MeHieneeBa, TabuLy
PacTBOPUMOCTH KUCJIOT, OCHOBAaHUM U COJIeH B BOJie, 3JIEKTPOXUMHUYECKUI PAJL HAPSXKEeHU N
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJIHEHUH yie6-

HBIX 33/laHUH U B NTPoLiecce UCCIe[0BaTEIbCKOH e TeIbHOCTH HAyYHO-OMYJIIPHYIO INTepaTypy

XHUMHYECKOI0 COoJiepKaHusl, CIPaBOYHbIe MaTepHuaJbl, pecypchl UHTepHeTa

HocJie KOHCYJIbTallM1 C elaroroM
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Tema 5. O6mas
XapaKTepUCTHKa
XUMHUYECKHX 3J1eEMEHTOB VA-
rpynibl. A30T, pochop u ux
coeUHEeHUs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-rpynmsl.
OCO6EeHHOCTH CTPOEHHUSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe /1JIs1 HUX CTENEeHU OKUCIEHUSI.

A30T, pacupocTpaHeHue B IpUpPoie, PU3UUECKUE U
XUMHYeCcKHe CBOHUCTBA (B3aUMO/IeiICTBUE C MeTaJ/L/IaMU U
HeMeTaJUIaMH - KUCJI0POJ0M U BoJopozoM). KpyroBoport
asoTa B [IpUpoJe.

AmmMuak, ero ¢pusnyeckre U XUMUYeCKHEe CBOHCTBA
(oxuceHUe, OCHOBHBIE CBOMCTBA BOAHOTO PacTBOpa),
*nosydyeHue* u npuMeHeHue. CoJIM aMMOHUS, UX
dusnyecKkre 1 XUMHUYeCKHe CBOWCTBa (pa3J/ioXKeHUe,
B3aMMOJ,eHCTBHE CO LeJI0YaMH ), IPUMeHEHHE.
KauecTBeHHast peakL sl HA UOHbI aMMOHHUSI.

A3oTHas kuC/I0Ta, e€é GpU3nYecKre U XUMHYeCKHe CBOUCTBA
(o61mMe kak npeCcTaBUTEsI KIacca KUCIOT U
cnenuouyeckue). A3oTrUcTas KucaoTa. Mcnosb3oBanue
HUTPATOB U COJIell aMMOHHS B KayeCTBe MUHePaJIbHbIX
YAOGpEeHUN.

*XUMHUYecKoe 3arpsiI3HeHUE OKpY»Karollel cpesibl
COeIMHEHUsIMU a30Ta (KHUCI0THBIE JOXKAY, 3arpsi3HeHUe
BO3/lyXa, I0YBbI U BOJLOEMOB).*

docoop, *annorponnsie Mogudukanuu pocpopa*,
dusnveckre U XUMHUYECKHE CBOMCTBA (B3aUMOJeMCTBHE C
MeTaJlJlaMH, HeMeTa/IaMH, *KOHLIeHTPUPOBaHHOMN
a30THOH M CepHOM KHCI0TaMM).*

Oxcup pocopopa(V) u pochopHas kuciaora, prusauyeckue u
XMMUYeCKHe CBONCTBA, nosyyeHue. KauecTBeHHast
peakuus Ha GpochaT-UOHBIL.

Ucnosb3oBaHue $pochaToB B KAYeCTBE MUHEPAJIbHBIX
yA00peHui. 3arpsi3HeHe MPUPOJHbBIX BOJJOEMOB
docoaramu. JleMoHCTpaL MM

Konnekuuu: pocdop u ux coeiuHeHUsI.
B3auMo/elicTBHE KOHLIEHTPUPOBAHHON a30THOH KUCJIOTHI
C MeZiblo.

JlabopaTopHble U IpaKTU4YeCKHe paGoThbl
JlabopaTOpHbIE ONbBITHI:

1. B3auMogelicTBHe cosiell aMMOHUS C IIETOYbIO.

2. 0O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOCHOPHBIX
YAOGpEeHUH.

[IpakTHyeckas pabora:

Ne 10. [TosryyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

Bwvruucaenus

OG6BSCHATH 0611I1Ee 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMeHTOB VA-IpyInbl U UX
COeIMHEHUH C y46TOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYECKHEe CBOMCTBA MMPOCTHIX BelllecTB a30Ta U pocdopa u
MX COeIMHEHUH (aMMHaKa, CoJIed aMMOHUS], a30THOW KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u docdopHo# KuCIOTHI, PochaToB), CIOCOGHI UX MOJIYIEHHUs, TIPUMEHEHHE U
3HaueHHe B IPUPOJie U XKU3HHU YesI0BeKa C UCN0/Ib30BAaHUEM CXEMBI.

OnpefensiTb HOHBI aMMOHHUA U pocdaT-HOHBI B PACTBOPE C UCN0/Ib30BAHUEM TAGIUIIbI
"XapakTepHble peaK[M{ Ha KATUOHBI U aHUOHBI .

O6BACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBA3aHHBIX C HAX0XKJeHHEM COeIMHEHUH
asoTa u pocdopa B oKpyxKalolien cpese.

[I1aHUpPOBATD U OCYILECTBJIATb HA IPAKTHKE XMMUYeCKHe SKCIIePUMEeHTbI, TPOBOJUTD
HabJII0/leHus, leJIaTh BBIBO/IbI 10 pe3y/IbTaTaM 3KCIepU-MeHTa.

CrnepoBaThb npaBu/iaM 6e30NacHOM paGoThl B 1aG0paTOPUH NPH UCIOJIb30BAHUHY XUMUYECKOH
HOCyZAbl U 060pYy0BaHUS.

[Ipou3BOJUTD BBIUMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI yie6HMKa, ClIpaBOYHbIe
MaTepHasbl (TepHoJUIeCKyI0 CUCTEMY XUMUYECKUX 3/1eMeHTOB /|, Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH P/l HAaNPsKeHUH
MeTaJJoB).

HUcnosib30BaTh NpY BHIIOJHEHHH Y4eGHbIX 33JaHUH U B IPOIleCCe UCCIIeI0BATENbCKOM
JlesITe/IbHOCTH Hay4YHO-OMYJISIPHYO0 JINTEPATYPY XUMHUYECKOT0 COJIEP’KAHUS, CIPABOYHbIE
MaTepHasibl, pecypcbl UHTepHETa 1ocJie KOHCY/IbTAalMU C earorom
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— [0 YpaBHEHUSAM XMMHUYECKHUX PeaKI Ui

Tema 6. O611asa XapaKTepuc-
THKa XUMUYEeCKHX 3JIEMEHTOB
IVA-rpynnsl.

Yraepoa v KpeMHMH U UX
coeAHEeHUs

(84)

Yruepop, aanoTpomHble Mogubukanuu (rpadur, aamas),
pacnpocTpaHeHue B IpUpo/ie, GU3UUECKHEe U XUMHUYECKHE
cBoiicTBa. Afcop6uus. KpyroBopoT yryiepo/ia B mpupo/e.
OxcuAbl yriaeposa, ux GusnuecKre U XMMUYeCKHe
CBOMCTBA (B3aUMO/JECTBUE C META/JIAMH, HEMETA/JIaMH,
*KOHIIEHTPUPOBAHHOM a30THOM U CEPHOU KUcaA0TaMu)*,
UX ZIeWCTBYE Ha )KUBble OPraHU3MBbI, *nojyyeHue*

Y IpUMeHeHUe. *IKoornyecKre Npo6JieMbl, CBSI3aHHBIE C
okcuzoM yriepoga(lV); runoresa riio6aabHOro
NOTEeINJIEHUs KJIUMaTa; IapHUKOBBIN 3 peKT.*

YroJibHas KUC/I0TA U €€ coJii, UX GU3nYecKre U
XMMHYeCcKHe CBOUCTBA, no/1yYeHue U IpUMeHEeHHE.
KauecTBeHHas peakuus Ha KAPGOHAT-UOHBI.
*Hcnosib30BaHKe KapGOHATOB B 6BITY, MEJUL[UHE,
IPOMBILIJIEHHOCTH, CeJIbCKOM X03s1icTBE.*

KpemHuH, ero pusnyeckre U XuMU4ecKre CBoHcTBa (Ha
npuMepe B3aUMO/IeACTBHUS C MeTa/JIaM{ U HEMeTaJ/lJlaMu),
*1oJly4yeHHe U IPUMeHeH e B 3JIeKTPOHUKe.*
*CoeAMHEHMS KpeMHHs B npupoe. O6uue
npezcraBJyieHus 06 okcuze kpeMHus(IV) u kpeMHUeBoH
kucaoTe. CHJIMKATBhI, UX UCIOJIb30BaHUE B GBITY,
MeIMLIMHE, TPOMBILIJIEHHOCTH. Baxk-Helue
CTPOUTEJIbHbIE MAaTePUAJIbl: KEPAMUKA, CTEKJIO, LIEMEHT,
6eToH, kes1e306eToH. [IpobJieMbl 6e30macHOro
UCI0JIb30BAHHUsI CTPOUTEJIBHBIX MaTEPHA/IOB B
MOBCEIHEBHOM KU3HU.* JleMOHCTpanuu

Mogesiu KpuCTa/LIN4eCKUX pelIETOK asiMasa, rpaduTa,
MOJIEKYJIBI QyJlIepeHa.

Ancop6uusi pacTBOPEHHBIX BellleCTB aKTUBHPOBAaHHbBIM
yrzaém. [Iporusoras.

BnanMaTepHaan: CUJIMKATHAA NPOMBIIIJIEHHOCTb.
Mogesiu MoJieKyJ1 OpraHUYeCKUX BelecTB.
JlaGopaTopHble U NpaKTHYeCKHEe paGoThI
JlabopaTopHbIi onbIT: KayecTBeHHas peaknusa Ha
Kap6oHaT-UoH. [IpakTH4Yeckre pabOThI:

Ne 11. [ToniyyeHue yrieKUcaoro rasa v UsydeHue ero
CBOICTB.

Ne 12. PelneHue akcniepuMeHTaJIbHbIX 3a/1a4 110 TeMe
«HemeTanabi».

BbIyMC/IEHUA 110 YpaBHEHUSAM XUMHUYECKUX peaK i
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OGBSICHATH 0611I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3J/1eMeHTOB [VA-rpynnel u ux
COeIMHEHUH C y46TOM CTPOEHHUS UX AaTOMOB.

XapakTepu3oBaTbh pU3HYECKHE U XUMHUYeCKHE CBOWCTBA POCThIX BELIECTB YI/IepoJa U
KpPEMHHUS U UX COeJUHEHUH (OKCUIOB yTJyIepo/ia, yTOJbHOU KUCI0ThI, KApOOHATOB, OKCHUAA
KpPEMHHUS1, KDEMHUEBOU KUCJIOThI, CHIIMKATOB), CIOCOGKI UX MOJYYEHUSs], IPUMEHEHUE
Y 3HaY€eHHUeE B IPUPOJe U XKU3HU YesI0BeKa.

OnpefesiTh KAPOOHAT- U CUJIUKAT-

VOHBI B PacTBOpE.

OGBSICHATD CYLHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKEHUEM YIJIEKUCIOTO ra3a
B OKpY»Kalolllel cpejie.

[ly1aHUpPOBATh U OCYLIECTB/IATh Ha MPAKTHKE XMMHUYECKHe SKCIIepUMEHTHI,

[IpoBOAUTE HAGJIIO/IEHUS, [leIaTh BBIBO/bI 10 pe3y/IbTaTaM 3KCIIepUMEHTA N0CJIe
npe/BapUTeJbHON paboThl.

CrnepoBaTh npaBu/iaM 6e300acHOM paGoThl B IaG0OpaTOPUH NP UCIOJIb30BAHUY XUMUYECKOH
HOCyZAbl U 060pYyA0BaHUS.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHMKA, CTIPAaBOYHbIe
MaTepHasbl ([lepuouiecKyro cHCTEMY XUMHUYECKUX 3/1eMeHTOB /[I. Y. MeHiesieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3/IEKTPOXUMHUYECKUH P/l HAaNPsKeHUH
MEeTaJ/JIOB) 10CJIe KOHCYJ/IbTALMU C IIeJaroroM.

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B IPOLlecCe UCCIe[0BaTeIbCKOM
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI0 COJIepP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa




Pa3ge 2. MeTa/libl U MX coeguHeHu (20 4)

Tema 7. O61ue CBOMCTBa
MeTaJl/IOB
(44)

O6111as1 XapaKTePUCTHKA XUMUYECKUX 3/IEMEHTOB —
METaJIJIOB HA OCHOBAaHHUH HX M0JIOKEHUS B
[leprouecKoil cCUCTEME XUMUYECKHX 3J1EMEHTOB

JI. . MeHpenneeBa u ctpoeHusi aToMoB. CTpoeHUe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKas pelIéTKa. JJIEKTPOXUMHUYECKUH psif,
HanpsKeHUH MeTas1oB. Pu3nyecKkre U XUMUYECKHE
CBOWCTBA MeTa/lJIOB (B3aUMO/leeCTBHE C KUCIOPO/OM,
BOZIOH, KMcI0TaMu). *O61iKe C1oco6bl NOMyYeHUs
MeTaJ10B.*

*TIoHATHE 0 KOPPO3UH METAJIJIOB U OCHOBHBIE CITOCOGBI
3alUThI OT KOppo3uH. CrsiaBbl (CTasb, YYTYH,
JIOpaJIIOMUHUH, 6pOH3a), UX IPUMeHeHHE B GbITY U
IPOMBILIJIEHHOCTH.*

JleMOHCTpanumu

O3HaKoMJIeHHE C 06pa3laMy META/JIOB U CIIJIaBOB, UX
$U3NYEeCKUMU CBOMCTBAMU.

Mopenu KpUCTaJIMYeCKUX pelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usl METAJLIOB.

JlabopaTopHble U IpaKTHYeCKHE PaGoThI
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe € 06pa3laMH CIJIaBOB MeTaJIJIOB.
3aBHCHMOCTb CKOPOCTH PeaKIMU MeTaslla C KUCJIOTOH OT
NPUPO/bI METAJLIA.

BbruyucieHus
110 ypaBHEHUSIM XMMHUUY€ECKUX peaKLUil.

PacKpbIBaTh CMbIC/ U3yYaeMbIX IOHATHH U IPUMEHSATb 3TH MOHATHUS IPU ONMCAHUH CBOHCTB
BeIlleCTB U UX NpeBpalieHUH.

OGBSCHATH 0611I1e 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 3/1eMEHTOB-METAIIIOB U UX
COeIMHEHUH C y46TOM CTPOEHHUS UX ATOMOB.

XapaKTepHU30BaThb CTPOEHHE METAJIJIOB, 06LIMe GU3UYeCKHe U XUMHUYeCKHe CBOMCTBA METAJJIOB.

XapaKTepHu30BaTh 00LIHE CIOCOGHI OJYYeHHS] METAJLJIOB II0C/IE CTPYKTYPUPOBAHUS
MaTepHasa.

CrnespoBaThb NpaBu/iaM 6e30nacHOM paboThl B 1aG0paTOPUHU NP UCIOJIb30BAHUHY XUMUYECKOH
HOCyZAbl U 060pYy0BaHUS.

[Ipou3BOJUTD BBIUMCIEHHS 10 XUMUYECKUM YPaBHEHHUSM.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH TEKCThI y4eOHMKA, CTIPAaBOYHbIE
MaTepHasbl ([lepuouiecKyro cHCTEMY XUMUYECKUX 31eMeHTOB /[I. Y. MeHienieeBa, TabuLy
pacTBOPHUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJie, 3IEKTPOXUMHUYECKUH P/l HAaNPsKeHUH
METaJIJIOB).

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B IPOLIeCCe KCCIel0BaTeIbCKOH
JlesITe/IbHOCTH HayYHO-IOMYJIIPHYIO JIMTEPATYPy XUMHUYECKOI0 COJIepP>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTepHeTa 1nocJie npeiBapUTebHON KOHCY/IbTALMH C IIearoroM

Tema 8. BaxkHelimue
MEeTaJLJIbl U X COEAUHEHUS
(164)

[llenounble MeTannsl. [lonoxeHue B [lepuoaryeckoi
CUCTEMe XUMUUYeCKUX 3/ieMeHTOB /[I. U. MeHeneeBa,
cTpoeHUe aToMOB. HaxoxjeHue B Ipupoje.

dusudeckue U XUMUYeCKUe CBOMCTBA (Ha mpuMepe
HaTpus U Kajaus). OKCUAbl ¥ THAPOKCU/IbI HATPUS U KasUsl.
[IpruMeHeHue 11eI0YHBIX METAJIJIOB U UX COeJMHEHUH.
[lles1ouHO3eMeEIbHbIE MeTa/lJIbl MAarHUH U KaJbLUH,
cTpoeHue aToMOB. [losioxkeHue B [lepuoguyeckoii cuctemMe
XUMUUYeCKUX 3/ieMeHTOB /I. U. MeHienneeBa. HaxoxeHue B
npupoje. Prusnyeckre U XMMHUYeCKHe CBONUCTBA.
BaxkHel11Me coeAUHEeHUs KaabLus (OKCUJ, TULPOKCUT,
cosin). *JKECcTKOCTb BO/bI U CIIOCOGHI €€ yCTpaHeHus1.™

O06BACHATD 06LIMEe 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMEHTOB-METAJIJIOB B IpyInax v
UX COeIUHEHUH C Y4ETOM CTPOEHHS UX aTOMOB.

XapakTepu3oBaTb pU3UUECKHE U XUMUYECKHE CBOWCTBA IPOCTHIX BEL|ECTB METAJIIOB U UX
coelMHEHUH (OKCU/IOB, THAPOKCH/IOB, COJIEH) C OIOPOH Ha CXeMY, CIIOCOGBI UX MOJIyYeHus,
NprYMeHeHHe U 3HaUYeHHe B IPUPO/Ie U XKU3HU YesI0BeKa.

Pacno3HaBaThb € MOMOLIbI0 KAYeCTBEHHBIX PeaKIMi MOHbI METAJIJIOB (MarHus, a/IlOMUHUS, IUHKA,
JKeJie3a, MeJIM) C UCT0JIb30BaHUEM TabJIULbl "XapaKTepHble peaKMy Ha KATUOHBI'.

[11aHMPOBATD U OCYLIECTBJ/ISAThH HA MPAKTHKE XUMHYECKHE 3KCIEPUMEHTBI, TPOBOUTD
HabJII0/IeHUs, [1e/1aTh BbIBO/BI 10 pe3yJIbTaTaM 3KCIepUMEeHTa.

CrnenoBaTh npaBusIaM 6e30MacHOM paGoThI B JIaGOPATOPHU NPU UCIIOJIb30BAaHUH XMMUYECKOH
HOCYy/ibI M 060PY/I0BaHMSI.

[IpoM3BOAUTD BBIYMCIEHHS 10 XHMUYECKHUM YPaBHEHUSIM.
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Amomunuil. [losnoxeHue B [leproanyeckoi cucreme
XMMUYeCKUX 3y1eMeHTOB /I. . MeHzesieeBa, CTpoeHHe
atoMa. HaxoxeHue B npupofie. Pusnyeckue u
XUMUYeCcKHe CBOHCTBA. AMPOTepHbIe CBOMCTBA OKCH/IA U
TUAPOKCHJA.

Keneso. [lonoxenue B [lepuoandeckon cuctemMe
XMMHYeCKHUX 31eMeHTOB /I, . MeHzesieeBa, CTpoeHHe
aroMa. HaxoxgeHue B npupofie. Pusndeckue u
XUMHYecKue cBoicTBa. OKCHBI, THAPOKCU/BI U COTH
ese3a(ll)

u xkese3a(lll): coctas, cBolcTBA U nosyueHue.

JleMOHCTpanumu

B3auMmozelicTBre HaTpUs C BOJOM.

OkpalMBaHue JIaMeHW HOHAMU HATPHs U KaJlusl.
OkpalMBaHue NJIaMeHM HOHAMU KaJIbIIUSL.
B3aumozeicTBre OKCH/Ia Ka/IbLMS C BOJOH.
BusieoMmaTepuasbl: TOpEHUE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYECKHEe PaGOThI
JlaGopaToOpHbIE ONBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHMUS U ero CIIJIaBOB.
AmboTepHbIe cBOKCTBa 'MAPOKCH/IA AJIIOMUHHS.
KadecTBeHHble peaKLMH HA UOHBI XKeJjie3a.

KécTkocTb BOAbI U METO/bI €€ yCTpaHEeHHUS.
[IpakTUyeckue paboThl:

Ne 10. PewieHue akceprMeHTabHbBIX 334 10 TeMe
«MeTasibi».

BbruyuciieHUus
110 ypaBHEHHUSIM XUMUY€ECKUX peaKLUi

BoicTpauBaTh pa3BEépHyThiE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOY Ha HUHPOPMALUIO U3
y4eOHHKA U CIPAaBOYHBIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHSITUHHbBINA
anmnaparT Kypca XHUMHUH.

HWcnosib30BaTh MPU BBINOJHEHUU YYe6GHbBIX 33/JaHUH U B IPOLECCE UCCIE[0BATENbCKON
JlesITe/IbHOCTH Hay4YHO-IOMYJIIPHYIO JIMTePATYPy XUMHUYECKOI0 COJlep>KaHus, ClIpaBOYHbIe
MaTepHasbl, pecypcel UHTepHeTa

Pasgen 3. NepBoHavyanbHble XMMUYECKME MOHATUA 06 OpraHMYeckux Bewecteax, 10y

Tema 9. NepBoHayvanbHble
XUMUYECKne NnoHATUA 06
OpraHMYecKunx BelLecTsax

06mue mnpejacTaBieHUss 00 OCOGEHHOCTSAX COCTaBa M
CTpPOeHMUA OpraHHWYeCKUX  COeJMHEHUU yrJjiepoja.
HepBOHa‘-IaJIbeIe MOHATHUA 06 OpraHUYECKHX BellecTBax
KaK O COeJUHEHMsX yrjepoza (MeTaH, 3TaH, 3THJIEH,
alleTU/IEH, 3TaHOJI, TVIMIEPHUH, YKCycHas KucaoTa). *Ux
cocTaB M XUMHUYecKoe cTpoeHMe. Kiaccudukanus
OpraHU4eCcKux BeH_[ecTB.* [ToHaTe o0 OHOJOTHYECKU
Ba*XHbIX Be€UIECTBaAX: XHpaAX, 6em<ax, yrjieBoaax — MU HUX
posin B XH3HHU 4YeJIOBEKaA. *MaTepI/Iaanoe €JUHCTBO

OGbsICHATb NPUYMHBI MHOT006pa3ysl BELeCTB, WIIOCTPUPOBATh B3aUMOCBS3b
HeOpraHUYeCKUX COeJMHEHUH yrepo/ia U OpraHu4eCcKHX BeIeCTB M0/, PyKOBOJCTBOM
yUHUTeIA.

OGBSICHATD YC/I0BUS 6€30I1aCHOT0 UCMOJIb30BAHMS BELECTB U XUMUYECKUX PeaKIUH B OBITY.

XapaKTepHu30BaTh POJib XUMHUH B Pa3JIMUHBIX chepax JesTebHOCTH JII0/IeH, OCHOBHbIE
BellleCTBa U MaTepHuaJibl, IPUMeHsIEMbIE B )KU3HU COBPEMEHHOTI'0 YeJIOBEKA.
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OpraHU4eCcKHX U HEOPraHUYeCKUX CoeJUHEHUH.*
[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YroJb,
NPUPOJHBIN ra3, HePpTh), IPOAYKTHI UX IEPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIIEHHOCTH.

Pazpen 4. O6o0menne Matepuana 1o Kypey «Heoprannaeckast XuMusi» (4 1)

Tema 10. Xumus 1 OKpyxKaroLmas
cpena, 14

HoBble MaTepuasbl U TexHoJI0TMU. BelecTBa u
MaTepHaslbl B IOBCEJHEBHOM )KU3HU YesloBeKa. XUMUS U
310poBbe. besonacHoe ucnoIb30BaHKe BelLECTB

Y XUMUYECKHUX peaKlUi B GBITY.

OCHOBBI 3K0JIOTMYECKOM IPAMOTHOCTH. XMMHUYeCKOe
3arpsi3HeHHE OKpYyKarollel cpeabl (peeabHO
JIONycTHMasi KoHIleHTpanus Bewects — [1/1K).

PoJib XMMHUU B pellleHUH IKOJIOTHYECKUX TPOob6IeM

0600611eHIEe MaTepUaJa 1o
Kypcy «Heopranudeckas
XUMHUA», 34

060611eHNE U CUCTEMATU3ALMS 110 KypCy
«Heopranuyeckas xXuMus»

XapakTepH30BaTh POJIb XMMUH B pa3/IM4HbIX chepax AesATeTbHOCTH JItoJjel, OCHOBHbIE
BellleCTBA U MaTepHaJIbl, IPUMeHsieMbIE B )KU3HU COBPEMEHHOT0 YesI0BeKa.

. O6BACHATB yC/I0BUS 6€30M1aCHOTO UCII0J1b30BAHUS BelLleCTB U XUMUYECKHUX PeaKLUi B ObITY

AHa/nM3MpOBaTh U KPUTHYECKH OLleHUBATh MHPOPMAIUIO O BJAUSHUH IPOMbILIJIEHHOCTH,
CeJIbCKOro X035 CTBa, TpaHCIIOPTa U AP. Ha COCTOSIHUE OKPY»Kalollel cpe/bl.

YMeTb OKa3bIBaTh NEPBYI0 IOMOLLb IPU XUMHUYECKHX 0XKOraX U OTPaBJIEHUSAX.

[IpMHUMATb y4acTHe B 06CYKJeHUU P06JIeM XMMUYECKOH 1 9KOJI0TMYeCKON HallpaBJeHHOCTH,
BBbICKa3bIBaTh COGCTBEHHYIO MTO3UIMIO N0 Tpo6JIeMe U Ipe/jlaraTb BO3MOXKHBIE Iy TH eé
pellleHHUsC ONIOPOH Ha MTHPOPMALMIO U3 yueGHUKA U CIPaBOYHble MaTepHaslbl, peCyPChI
HHTepHeTa

[Ipu paspaboTke pab6oyed HporpaMMbl B TeMAaTHYECKOM IIJIAHUPOBAaHUU JOKHBI OBbITh YYTEHbl BO3MOXXHOCTH HCIOJb30BaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeJbHBIX PECYpPCOB, SIBJISIOLIMXCI y4yeGHO-MEeTOJUYECKHMMU MaTepHasaMy (MyJbTHUMeAUIHbIE IPOrpaMMbl, 3JIEKTPOHHble Y4YeOHMKH M 33JaYHHUKY,
3JIEKTPOHHBIE GUBJINOTEKH, BUPTyasbHbIE 1a60pPaTOPHUU, UTPOBBIE IPOrPaMMBbI, KOJJIEKIMY LUPPOBBIX 06pa30BaTeJbHbBIX PECYPCOB), UCNOJIb3YEMBIMU AJIs1 00YYEHUS U
BOCIIUTAHHUsI DPA3JIMYHBIX TPYNIN I0Jb30BaTeJed, MpeJCTaBJeHHbBIMU B 3JIEKTPOHHOM (LU$POBOM) BHUAE M pealU3yMIIMMU JAUJAaKTUYecKHe Bo3MoxkHocTu HKT,
coZiep’kaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 06 06pa30BaHUM.
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